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Abstract 

Carbon emissions from energy production have a severe impact on the global climate. The 
slow transformation of the energy system towards low-carbon alternatives is thus a serious 
concern. Sweden is recognized as a forerunner in climate change mitigation. This thesis 
focuses on energy companies with an ambition to contribute to public welfare and the 
changeover towards a more sustainable energy system. It investigates how Swedish 
municipal energy companies with a high environmental commitment manage the transition 
towards environmentally sustainable business. Three areas of interest are addressed. 
Corporate strategies for environmental sustainability at the core of this transition are 
explored. Three case studies provide close insights into the corporate activities and practices 
that constitute such a strategy.  

The second interest relates to the embedding of strategies for environmental 
sustainability in the companies. Five mechanisms facilitating environmental strategy 
implementation were identified: Environmental integration, communication and learning, 
innovation, cooperation and local embeddedness. The mechanism scheme is interwoven with 
a framework drawing on the natural-resource-based view to investigate the third area of 
interest: how strategies for environmental sustainability can contribute to the sustainable 
development of municipal energy companies and society. Capabilities and resources 
associated with such strategies are outlined and assessed in terms of their capacity to create 
value for the firm and shared value between the firm and society.  

Bridging firm strategy and sustainable development requires that a broad set of 
challenges is addressed by the firms. Energy companies must be able to handle social 
complexity beyond the firm to successfully manage the transition towards a sustainable 
energy system. Strategies for environmental sustainability tend to be firm-specific, although 
some common patterns are found. It is positive news that municipal energy companies 
irrespective of size have good abilities to make the energy system more sustainable. Thanks 
to their local embeddedness, these companies are well-positioned to assist in the transition 
towards a sustainable society. 

This thesis makes a contribution by exploring a novel way to create knowledge, linking 
the concepts of activities, mechanisms and capabilities to elucidate value creation from 
environmentally sustainable strategies in firms and by firms towards society. The mechanism 
scheme provides an alternative to how value creation processes can be studied.  

Key words: climate change, environmental sustainability, strategy, energy system transition, case study, 
municipal energy company, natural-resource-based view, mechanism, value creation, shared value.  
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1 Setting the scene  

We live in a civilization where we take for granted that there is electricity whenever we 

switch on the light; our homes should always be comfortably warm despite harsh winters and 
most of us have the convenience of a car to do our shopping. Rising concerns about 

irreversible climate change (Solomon et al., 2009) have, however, made obvious that the 
pattern of energy consumption in the Western world is unsustainable (e.g. Vera & Langlois, 

2007). The burning of fossil fuels to generate energy results in carbon dioxide (CO2) and 
other greenhouse gas (GHG) emissions which accumulate in the atmosphere and trap heat, 

causing global warming (e.g. WHRC, 2011). The resulting climatic changes are therefore 
fundamentally linked to energy production and consumption (IPCC, 2007a; IEA, 2010). The 

extensive use of fossil fuels is the primary cause for the increased atmospheric concentration 
of CO2 since pre-industrial times (IPCC, 2007a). Industry, domestic heating and transpor-

tation were identified as the main culprits (UNFCCC, 2002). An industry that is particularly 
emission-intensive due to its widespread fossil fuel use is the stationary energy sector. The 

generation of electricity and heat is by far the largest producer of CO2 emissions worldwide, 
causing 41 % of global CO2 emissions in 2008. Overall, this sector relies heavily on coal, the 

most emission-intensive fossil fuel (IEA, 2010). Acknowledging the severe impact of energy 
generation on the global climate, the question is what needs to be done? 

Governments worldwide have come to a consensus that human-generated GHG 

emissions need to be reduced to keep global average temperature rise below 2°C (UNFCCC, 
2011a). This requires taking strong actions in a short period of time. The investments and 

measures taking place within the coming ten to twenty years will have a strong impact on the 
climate that we face in the second half of this century and beyond (Stern, 2006a). Energy 

efficiency and conservation measures play an important role in stabilizing carbon emissions, 
but are insufficient to halt climate change. Moreover, the global demand for electricity is 

expected to almost double by 2030 (OECD & IEA, 2009). The future emission intensity of 
the energy sector depends strongly on the fuels used for the generation of electricity and the 

share of non-emitting energy sources, such as nuclear and renewables (IEA, 2010). Evidently, 
above all, a real reduction in emissions entails a lower dependency on fossil fuels1 (Pinkse & 

Kolk, 2009). This requires a drastic system change: the transformation of today’s carbon-

                                                 
1 In particular if the roll-out of Carbon Capture and Storage (CCS) should be delayed (e.g. Johnsson, 2011; 

Naturenews, 2011) 
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based energy systems (e.g. Grubb, 2004). This is a major challenge for several reasons: 
Firstly, fossil fuels have been the drivers for economic development for more than a century 

and have turned into central building blocks of our society (e.g. Rockwell, 2004; Boyle, 
2003; Perkins, 2003). Consequently, there is a close linkage between energy use and 

economic growth (Najam & Cleveland, 2008; UN, 2002). Secondly, security of supply is a 
major concern interfering with climate change mitigation and the associated reduction in 

fossil fuel use (e.g. Giddens, 2011). A transformation of the energy system has to make sure 
that tomorrow’s energy supply is as reliable and plentiful as today’s (Huberty et al., 2011). 

Hence, climate change mitigation and energy provision represents a combined challenge (e.g. 
Grubb, 2004).  

A further obstacle for climate change mitigation is the abundance of fossil fuels in their 
various forms (Johnsson, 2011; IEA, 2010). In light of the plentiful supply of relatively cheap 

fossil fuels, coal in particular (IEA, 2010), decarbonizing the economy is an enormous 
challenge. Green growth has become a popular concept, but evidence on the successful 
greening of economies remains scarce (e.g. Huberty et al., 2011; Zysman & Huberty, 2010). 

Mitigating climate change goes thus far beyond solving an environmental problem. Through 
its linkage with energy, climate change mitigation is part of the wider challenge of 

sustainable development (IEA, 2010; Dincer, 2000).  
The resource-intensive, high-emission nature of the energy business (Dixon & Whitaker, 

1999) makes the stationary energy sector a critical player in the mitigation of global warming. 
Under the IPCC (2007b) scenarios, 60–80 % of anticipated greenhouse gas reductions should 

come from energy supply and use. Consequently, if we are to combat climate change 
successfully, the transformation of the carbon-based energy systems is the key challenge. 

Although the need for lifestyle changes is also acknowledged (e.g. Pacala & Socolow, 2004; 
Lorenzoni et al., 2007), solutions such as improving energy efficiency, switching to less 

carbon intensive-fuels and investing in sustainable energy technologies are regarded as 
important immediate steps towards sustainable development. Given that the necessary 

technologies to meet short-term targets are already widely available (Pacala & Socolow, 
2004; Sandén & Azar, 2005; Stern, 2006b; Johnsson, 2011), technical solutions play a major 

role in climate change mitigation efforts. Nevertheless, there is no technological ‘silver 
bullet’ that can solve the climate change problem on its own (Pinkse & Kolk, 2009; Grubb, 

2004). All available technologies and measures will need to be employed (e.g. Pacala & 
Socolow, 2004; Grubb, 2004; Johnsson, 2011).  

Jacobsson et al. (2004:4) argue that the energy sector is in need of “a ‘creative 
destruction’ in which renewable energy technologies replace those using fossil fuels”. Energy 
generation facilities based on high-carbon fossil fuels such as coal and fuel oil should be 

phased out and replaced by highly effective, sustainable bridging technologies (for example 
based on natural gas) or renewable energy technologies, such as wind turbines, solar power or 
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biomass-based combined heat and power plants2 (CHP), amongst others (Jacobsson et al., 
2004). This corresponds well with the identified need for significant new investments in 

power generation facilities by the end of the next decade (e.g. Laurikka & Koljonen, 2006; 
Johnsson, 2007; IEA, 2009), accentuating the large potential for energy sector companies to 

reduce their impact. These arguments suggest that the energy sector is instrumental to 
achieving deep emission reductions and to propel the transition towards a low-carbon 

economy. It is thus little surprising that the stationary energy sector is one of the sectors that 
are most strongly confronted with climate change mitigation (Radgen et al., 2011; Pinkse & 

Kolk, 2009; Chidiak & Tirpak, 2008; Dunn, 2005).  
What is then the role of business in such a changeover process? The importance of 

companies engaging in climate change mitigation seems evident due to their position of great 
influence and the far-reaching scope and consequences of their decisions (Bowen, 1953). 

Corporations possess the knowledge, resources and power to reverse global degradation 
(Shrivastava, 1995). To some (e.g. Hawken, 1993), business is the only institution powerful 
enough to bring about the enormous positive changes needed to achieve environmental 

sustainability. Companies represent a strong force in such a changeover process. They hold 
the key knowledge and competences to guide mitigation efforts in their industries, 

comparable to ‘prime movers’ that are technically, financially and/or politically powerful 
enough to initiate or contribute to the diffusion of new technologies (Johnson & Jacobsson, 

2000; Hofman, 2005) Accordingly, the endeavors by energy sector companies are central to 
transforming the energy system towards the highly efficient low-carbon alternatives that are 

crucial for effective climate change mitigation.  
From a corporate perspective, the issues at stake for energy sector companies are of an 

existential nature as climate change is highly probable to influence their value proposition (cf. 
Porter & Kramer, 2006). Mitigating their climate impact affects core business activities 

(Pinkse & Kolk, 2009). This requires a strategic response. The organization’s core features 
need to be aligned to the changing environment (e.g. Hannan & Freeman, 1984). Energy 

companies have to ensure that their business activities remain viable throughout the transition 
in order to safeguard future competitiveness. The combined challenge to reduce their climatic 

impact and maintain their competitive position may encourage energy companies to 
reconfigure their business activities more broadly (Kolk & Pinkse, 2008). The creation of 

new capabilities to tackle the various challenges from changes in regulations, policies and 
consumer attitudes may be required. Moreover, the large investments necessary to improve 

the environmental sustainability of the energy business are likely to result in higher energy 
costs, which must be borne by energy users (Pinkse & Kolk, 2009; Radgen et al., 2011). 
Thus, the critical challenge for energy sector companies lies in providing low-cost reliable 
                                                 
2 In combined heat and power plants, the waste heat from electricity production can be utilized in space 

heating through district heating networks (Korhonen et al., 1999). Total efficiency in biomass CHP 
plants may reach 85-90 % which is very high compared to the global average conversion efficiency in 
conventional thermal generation of 33 % (IEA, 2007; Werner et al., 2002). 
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energy with the least environmental impact possible (Dixon & Whittaker, 1999). The 
endeavors of energy companies to become part of the solution to climate change instead of 

remaining part of the problem very likely affect the way these companies conduct business in 
the future3. It is thus highly probable that the competitive landscape in the energy business 

will change (e.g. Fens & Rikkert, 2005). We do not yet know what the energy business is 
going to look like in the future and what the pillars of competitive advantage in a carbon-

constrained economy will be, but presumably, environmental sustainability will be an 
important benchmark.  

Despite hopeful signs of change (Radgen et al., 2011), we cannot ignore that too little is 
happening, rendering the prospects for a timely transition of the energy system gloomy. Large 

technological systems such as the energy system are characterized by high stability and 
inertia (Markard & Truffer, 2006). Some of the barriers to change will be discussed in 

Section 1.4. Although empirical evidence is mixed (Stenzel & Frenzel, 2008), incumbent 
actors with vested interests are seen to adhere to the dominant socio-technical regime, 
frequently resisting the adoption of new technologies (Jacobsson & Johnson, 2000; Jacobsson 

& Bergek, 2004; Tsoutsos & Stamboulis, 2005). For instance, Chappin & Dijkema (2009) 
report that half of the projected investments in new production capacity in Germany and the 

Netherlands is coal-based. A significant change towards using more renewable energy 
technology is thus going to be a “slow, painful and highly uncertain process” (Jacobsson & 

Johnson, 2000:638). The slow transition obviously is a serious concern and a threat to 
sustainable development. Much has been written elsewhere about the difficulties to induce 

major technological change in the energy system (e.g. Kemp, 1994; Rip & Kemp, 1998; 
Jacobsson & Johnson, 2000; Jacobsson & Bergek, 2004). In this thesis, however, the focus is 

put on actors in the energy sector who are committed to a transition towards a more 
sustainable energy system. The intention is to demonstrate that there are good examples that 

can be helpful in making sense of what is going on inside corporations that aim for a 
transition towards environmentally sustainable business.  

It is valuable to understand how companies at the forefront of decarbonizing the energy 
system safeguard future competitiveness by asking questions like: What do their strategies to 

improve the environmental sustainability of their business entail? How are such strategies 
realized in the companies and what are the potential benefits? The aim of this thesis is to 

provide such insights in a Swedish context. The Swedish energy system has undergone 
significant changes in the past decades and is likely to continue developing towards improved 

environmental sustainability. As will be argued later in this chapter, there is reason to believe 
that municipal energy companies play an important role in this transformation. This is why 
their strategies to improve the environmental sustainability of their business are the core 

interest of this thesis. Further areas of interest are the mechanisms that allow embedding such 
                                                 
3 

Radgen et al. (2011) acknowledge that the electricity market already has undergone significant changes 
due to the EU Emissions Trading Scheme, together with the knowledge on climate change and the 
limitation of natural resources. 
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a strategy in the organization and its surrounding field, as well as the benefits such a strategy 
brings to firms and society. 

In the remainder of this introductory chapter, the basics of climate science are presented 
first, followed by an overview of international and European efforts to combat climate 

change. Subsequently, the need for energy companies to transform towards environmentally 
sustainable business practices is substantiated, and barriers to change are discussed. 

Thereafter, Sweden is addressed in its nature as a forerunner in the transformation of the 
stationary energy system. Municipal energy companies are identified as important actors in 

this development and arguments are provided for why the focus of this investigation lies on 
studying environmentally sustainable strategies in municipal energy companies. The final 

part of this chapter presents the research questions and purpose of this investigation. 

1.1 Climate change science in brief 

There is no longer any doubt that the climate is changing and that humans have a discernible 
influence on this development (IPCC, 2001). Most of the observed increase in global average 

temperature over the last 50 years is very likely due to the increase in anthropogenic (i.e. 
human-induced) greenhouse gas concentrations (IPCC, 2007a). Meticulous records of the 

atmospheric concentration of CO2, the dominant greenhouse gas, have been kept since 1958 
(Gillis, 2010). By 2010, the concentration has risen from 316 ppm4 to 390 ppm (NOAA, 

2011). Since pre-industrial times, the average annual growth rate of CO2 emissions from 
industrial activities has been 3.5 % (Elliot, 1983). To this, the increase of other GHG 

concentrations has to be added. Expressed as CO2 equivalents (CO2e) the current level is 425 
ppm CO2e (EC, 2011). In order to prevent dangerous global warming by more than 2°C, 
which will very likely result in harmful consequences such as changing precipitation and 

wind patterns, rising sea levels, heat waves and the extinction of species (IPCC, 2007c), the 
concentration of greenhouse gases in the atmosphere has to stabilize below 450 ppm CO2e 

(e.g. EEA, 2010; IEA, 2009; IPCC, 2007b). Current climate science (Alcamo, 2010) suggests 
that, in order to reach this target, global emissions should decrease by 48 to 72 % by 2050 

relative to the year 2000. Moreover, global emissions have to peak sometime between 2015 
and 2021. However, uncertainties are great when estimating emission pathways, and even if 

greenhouse gases were to be stabilized at these levels, global temperatures and sea levels 
would continue to rise for centuries, given the time scales associated with climatic processes 

(IPCC, 2007a). This will pose challenges for the sustainable development of humankind on 
an unprecedented scale (e.g. IPCC, 2007c; Dincer, 2000). 

In 2006, the annual costs for such a reduction5 were estimated to be around 1 % of GDP 
by 2050 (Stern, 2006a). Given new evidence that climate change is happening faster than 

previously estimated (e.g. Swipa, 2011), requiring sharper measures, this estimate was 

                                                 
4 The concentration of gases is typically measured in parts per million (ppm). 
5 Stern’s calculation refers to a stabilization at 500-550ppm CO2e. 
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adjusted to 2 % in 2008 (Jowit & Wintour, 2008).  In any case, the estimated costs of inaction 
by far outreach the costs of avoiding dangerous climate change. 

1.2 International and EU efforts to combat climate change 

Under the Kyoto Protocol, industrialized countries as a group committed themselves to 

jointly curb GHG emissions by at least 5 % relative to 1990 under the first commitment 
period 2008-2012 (UNFCCC, 2011c). This binding agreement is by far the most compre-

hensive multinational effort to mitigate climate change, both politically and geographically 
(IEA, 2010). In addition to the goal to reduce domestic GHG emissions, the Kyoto Protocol 

also aims at stimulating sustainable development through technology transfer and 
investments by way of the market-based Kyoto mechanisms (UNFCCC, 2011b). However, 

despite its extensive coverage, the Protocol has limited potential to reduce global emissions 
as not all major emitters are included in reduction commitments.  

The European Union (EU) has been a driving force in international negotiations on 
climate policy (Christianssen & Wettestad, 2003; McCormick & Kåberger, 2005), and has 

focused intensely on meeting the challenges posed by global warming. The European Climate 
Change Programme is an EU strategy to implement the Kyoto Protocol (EC, 2010). Under 

the Programme, companies face strong regulatory pressure, binding rules and new market-
based policies. In particular, the emergence of carbon trading under the EU’s Emissions 

Trading Scheme (EU ETS) introduced in 2005, increased the strategic relevance of climate 
change (Pinkse & Kolk, 2009). Assigning a price to carbon emissions and thus making the 

reduction of such emissions valuable, is considered an achievement of global significance 
(Grubb & Neuhoff, 2006). Indirectly, the price tag on emissions pushes the diffusion of low-
carbon technologies such as renewables, gas and nuclear (Radgen et al., 2011). Furthermore, 

under the 20/20/20 goals6, the EU introduces ambitious targets for the reduction of GHG 
emissions, the introduction of renewable energy sources and the improvement of energy 

efficiency (BDF, 2009). This will affect the way the European energy sector is operating in 
the coming decades in various ways (PWC, 2009).  

1.3 A changing agenda for energy companies 

For many decades, society seemed to have ignored the negative side effects of energy 

conversion (Gebremedhin, 2003). The climate change debate has caused a drastic change in 
public opinion under recent years (e.g. Globescan, 2006; Pinkse & Kolk, 2009; Löfblad & 

Haraldsson, 2011), with people increasingly worrying about the effects of climate change 
(Leiserowitz, 2007; Pew Research Center, 2009). This makes carbon mitigation a pressing 

issue not only from a regulatory perspective, but also from a social and market perspective. 
Given this shift, what are the likely benefits for companies operating in the stationary energy 

                                                 
6 Goals to reduce GHG emissions by 20 %, to increase the share of energy consumed from renewables to 

20 %, and to improve energy efficiency by 20 % until 2020 (EC, 2008). 
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sector from increasing their focus on environmentally sustainable business? In the following, 
the most important arguments for an increased focus on corporate environmental 

sustainability are outlined. 
1) A very commonly stated argument is that cost savings can be made from reducing 

energy and resource consumption (e.g. Porter & van de Linde, 1995; Hart, 1995; Porter & 
Reinhardt, 2007), including for instance lower costs incurred for emission allowances under 

the EU ETS (Hoffmann & Trautmann, 2008). 2) Energy sector companies experience high 
environmental visibility7, not only due to what is often their considerable size (cf. Henriques 

& Sadorsky, 1996), but also since they operate close to final consumers (Branco & 
Rodrigues, 2008). Highly visible organizations are more vulnerable to pressures from their 

environment (Bowen, 2000). Poor environmental performance can negatively affect a 
company’s relationship with its stakeholders8 (Buysse & Verbeke, 2003), which harms the 

company for instance due to a loss in reputation (Christmann & Taylor, 2002; Kolk et al., 
2008). Consequently, firms may strengthen their legitimacy from acting visibly and credibly 
in the field of climate change (Pinkse & Kolk, 2009). Furthermore, companies in industries 

with a large potential impact on the environment (i.e. high-salience industries), such as the 
energy sector (Pinkse & Kolk, 2009), are subject to greater pressure from environmental 

concerns than companies in less sensitive industries (Bowen, 2000). 3) The shift in consumer 
preferences creates new market opportunities. Product strategies that are responsive to the 

demand for low-carbon and energy-efficient products and services can create a competitive 
advantage over competitors that do not embrace this opportunity (Lash & Wellington, 2007; 

Kolk & Pinkse, 2004, 2005). 4) Companies with inadequate environmental management 
practices may find it more difficult to attract or retain qualified workers, if these have a 

preference for proactive environmental management (e.g. Reinhardt, 1999).  
These four reasons outline the benefits for energy companies from abandoning 

environmentally harmful business practices and reducing their environmental footprint. 
Nevertheless, implementing a strategy for environmental sustainability may be but one of 

many strategic concerns (Pinkse & Kolk, 2009; Hoffman, 2002). Adapting to a competitive 
situation following market liberalization (Rogge & Hoffmann, 2010; Hofman, 2005), 

ensuring security of supply (e.g. Vázquez et al., 2002; PWC, 2006; Fens & Rikkert, 2005), 
and managing regulatory risks and other risks (e.g. Wellington & Sauer, 2005; Lygnerud, 

2008, 2009) may be other pressing issues facing the company.  
  

                                                 
7 Bowen (2000) distinguishes between issue visibility and organizational visibility that together constitute 

environmental visibility. 
8 Freeman (1984:vi) defines a stakeholder as “any group or individual who can affect, or is affected by, 

the achievement of a corporation’s purpose”. 
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1.4 Slow transition towards sustainable energy systems 

The transition towards a low-carbon energy system seems to be disturbingly slow (e.g. 

Jacobsson & Johnson, 2000; Jacobsson & Bergek, 2004). The IPCC (2007b) concludes that 
the widespread adoption of low-carbon technologies may still take many decades. Why is this 

transition progressing so slowly? 
Several barriers to change can be found both in the macro environment and in industry 

characteristics or practices. For instance, the long planning horizon in the stationary energy 
sector is seen to result in a low speed of adjustment (Margolis & Kammen, 1999). 
Investments in power generation have a lead time of four to eight years, but delays due to 

uncertain application procedures and local opposition are not unusual (Radgen et al., 2011). 
The investment horizon does not support rapid adoption (Zysman & Huberty, 2010). 

Investments in power generation are of a long-term character (Margolis & Kammen, 1999; 
Fens & Rikkert, 2005), having an expected life span of at least 40 years9 (Radgen et al., 

2011). Hence, they depreciate over several decades (Zysman & Huberty, 2010; Grubb, 2004). 
The longevity of power plants makes technology choice a crucial issue. Once a production 

facility is operational, it is very unlikely to be phased out prematurely (Hoffman, 2002), 
resulting in a lasting technology lock-in. As a result, managers resort to measures to optimize 

the carbon performance of the existing production facilities instead of phasing out carbon-
intensive technology (Enkvist et al., 2008; Hoffmann, 2007).  

Furthermore, high capital intensity is an obstacle for the fast renewal of the sector 
(Margolis & Kammen, 1999; Fens & Rikkert, 2005). Investments in renewable energy 

technology, for instance biomass power production, are more capital intensive than 
investments in fossil fuel production technology (IEA, 2007; Chidiak & Tirpak, 2008). For 

biomass, the reason for this is the typically smaller size of power plants due to the limited 
availability of local feedstock and high costs for transportation. The small size doubles 

investment costs per kW and yields lower electrical efficiency compared to fossil fuel 
technologies (IEA, 2007). This might make the latter preferable despite the lower operating 

cost of biomass facilities10 (Dincer, 2000). Model runs show that investments in biomass 
projects often are crowded out by fossil fuel technologies (NEP, 2006). An attractive cost 
level in carbon substitutes is crucial to improve their diffusion. Limited diffusion entails that 

the technology is less proven, resulting in larger uncertainty about its reliability and hence 
greater risk (Jacobsson & Johnson, 2000). Although new technologies are a source of risk in 

modern societies (Beck, 1992), their continuous development and utilization is vital to 
sustainable development (Fogelberg & Sandén, 2008).  

A further concern is that the power sector is one of the least innovative sectors in modern 
economies. The same fundamental technology has dominated for roughly a century (Grubb, 

                                                 
9  For hydroelectric power, the life span is considered to be up to 60 years (Vattenfall, 2008). 
10Johnsson, Filip. Pathways seminary on 26 April 2007. Gothenburg: Chalmers. 
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2004). In view of the central role of energy technology in responding to climate change (e.g. 
Hoffert et al., 1998; Dincer, 2000), the extremely low R & D intensity in the energy sector 

compared to many other sectors is disquieting, especially in view of the long planning 
horizons and high capital costs involved to bring new energy technologies to commercial 

application (Margolis & Kammen, 1999). Grubb (2004) explains this near absence of R & D 
spending with the fact that innovation in power generation is about price and efficiency in 

delivering a homogenous product (electrons) and not about product differentiation as in 
R & D-intensive sectors. The former represent far weaker drivers for innovation. The value of 

low carbon innovations depends on rather uncertain government policies to internalize carbon 
costs (Grubb, 2004). 

A related problem is that the strategic impact of climate change has been surrounded by 
great uncertainty (Brewer, 2005), affecting the pace and degree of actions to mitigate climate 

change (Stern, 2006b). Keeping in mind that many infrastructural investments are 
irrecoverable, uncertainties as to the long-term framework conditions for conducting business 
slow down the speed of the transition to low-carbon technologies (Jacobsson & Bergek, 

2004; Hoffmann, 2007; PWC, 2006). As it is highly probable that we are more 
knowledgeable in the future, for instance regarding best technological option and the 

materialization of public policies, companies are likely to postpone decisions (Pinkse & Kolk, 
2009; Stern, 2006b; Grubb & Neuhoff, 2006). The periodically high price volatility of 

emission allowances, regulatory uncertainties and doubts on the feasibility of emerging 
technologies inflict high risk on energy sector investments (Hoffmann, 2007; PWC, 2009; 

Fens & Rikkert, 2005). To foster the development of new relevant technologies, clear, 
credible and long-term market structures and incentives are required (Stern, 2006b). Under 

uncertainty, more certain short-term benefits are often preferable to less certain long-term 
gains, even if the latter offer much greater potential benefits (Ascher, 2006; Giddens, 2011). 

Although an environment characterized by low uncertainty is preferable to foster change 
(Hoffman, 2002; Grubb & Neuhoff, 2006), climate change can only be countered by 

displaying long-term thinking against the backdrop of uncertainty (Giddens, 2011). 
Flawed capital budgeting practices are a further barrier (Sandoff, 2003, 2006a). For 

instance, by setting payback periods too short, companies require excessively high returns on 
investments. Strategic planning for sustainability in the stationary energy sector seems to 

conflict with the shorter time horizons inherent in market forces (Omer, 2008). Companies 
are often trapped in short-termism (e.g. Laverty, 1996), optimizing operations in a short-term 

perspective instead of taking a longer view that would better reflect the infrastructural nature 
of the energy business. A course of action that is favorable for the short term can be 
suboptimal in the long run, whereas a focus on long-run considerations can provide a 

platform for future competitive advantage (Laverty, 1996). The choice of technology 
exemplifies the problem of balancing between the short term and the long term. Investing in a 

technology that represents an incremental improvement is more profitable in the short term, 
whereas an investment in a breakthrough technology with larger up-front cost provides 
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greater returns in the long run (Laverty, 1996). In sum, prevailing capital budgeting practices 
have a tendency to slow down the transition towards a more sustainable energy system 

(Sandoff, 2003, 2006a). Ascher (2006) concludes that promoting commitment to more far-
sighted thinking and acting is the primary strategic challenge when adopting a strategy for 

sustainable development. This involves making short-term sacrifices to pursue longer-term 
gains. Evidently, there is a conflict between the logic of sustainability, requiring that long-

term societal and environmental goals be taken into account, and the dominant business logic 
which focuses on short-term economic goals (e.g. Gore, 2010). 

1.5 National differences in tackling the climate challenge 

Despite being exposed to similar pressures from legislation, policy instruments and customer 

preferences in any given area, there are significant differences in management approaches 
between companies regarding environmental issues (Milstein et al., 2002; Dixon & 

Whittaker, 1999). Looking at energy companies in the EU, it is striking that their level of 
responsiveness to the pressure to take action on climate change varies significantly (e.g. CDP, 

2010; Schaad & Sandoff, 2011; Innovest & WWF, 2006, 2007a, 2007b). Naturally, this 
reflects the different preconditions shaped by national climate policies, ownership structure 

(Zysman & Huberty, 2010), natural resource endowments, technologies (e.g. Stern, 2006b), 
and path dependence (Unruh, 2000). National policies change market rules, favoring new 

forms of energy production and use. This results in distinct national dynamics of demand and 
supply (Zysman & Huberty, 2010). Consequently, “there will not be one universal trajectory 

to a low carbon future and cannot be a single best regulatory strategy” (Zysman & Huberty, 
2010:8).  

Some countries perform better on environmental and climate issues than others. 

Where should we look in order to gather experience as to how the climate challenge can 
successfully be tackled? Sweden has been pointed out as a country with strong environmental 

awareness on a national and corporate level (e.g. Eckersley, 2004; Birkin et al., 2007) and 
sound and sustainable policies (OECD & IEA, 2008). The country is seen as a forerunner in 

environmental policy-making (Weidner & Jänicke, 2000), in particular ‘setting the pace’ for 
the implementation of Agenda 2111 (Fudge & Rowe, 2000, in Nilsson, 2005). Since the mid-

1990s, Sweden has pursued a path of ecological modernization with the aim to transform the 
Swedish welfare state into a green welfare state (Eckersley 2004). More recently, Sweden has 

been recognized as the most environmentally-friendly country within the EU12 (EPI, 2010). 
The question is whether Sweden performs equally well on issues critical for climate change 

mitigation?  

                                                 
11 Agenda 21 is a comprehensive action plan to be taken at a global, national and local level by 

organizations of the UN, governments, and major groups in any area in which humans directly affect 
the environment (UNEP, 1992). 

12 The EPI (Environmental Performance Index) ranks 163 countries on 25 performance indicators across 
ten policy categories covering both environmental public health and ecosystem vitality. 
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1.5.1 Swedish policy tools to mitigate climate change 

Swedish energy policy highlights environmental protection as one of its key objectives13, and 
climate change is seen as the biggest challenge (OECD & IEA, 2008). The government has 

the vision to achieve a sustainable and resource-efficient energy supply without net emissions 
of greenhouse gases by 2050 (Government Offices of Sweden, 2009b). Sweden’s efforts to 

limit CO2 emissions have mainly focused on taxation, the promotion of energy efficiency and 
renewable energy sources, employing various measures. These three building blocks of 

energy policy are briefly reviewed below.  
Concerning environmental taxation, Sweden introduced a carbon tax in 1991 as one of 

the first countries in the world (EREC, 2004). According to Azar (2008:54), the Swedish 

carbon tax is “one of the most successful climate policy measures taken worldwide”. In 
particular, it had a strong effect on district heating systems, given that it is only applicable to 

CO2 emitted from the combustion of fossil fuels to produce heat and not electricity (e.g. 
Kåberger, 2002).  

Regarding energy conservation, Sweden is recognized for having a long tradition of 
ambitious and successful policies to improve energy efficiency (OECD & IEA, 2008). For 

instance, the phase-out of fuel oil for domestic heating was promoted through conversion 
grants, which facilitated district heating expansion. In combination with the development of 

highly efficient large-scale CHP production, this further supported energy efficiency goals 
(SOU 2008:25).  

With respect to promoting renewable energy, “Swedish energy policy strives for a 
sustainable energy system with a long-term vision for a growing supply from renewable 

energy sources” (IEA, 2008:1). In 1997, a bill on Sustainable Energy Supply14 was adopted, 
which included a strategy for reducing the climate impact of the energy sector. In particular, 

increasing renewable electricity generation was promoted with a focus on biomass and wind 
power (EREC, 2004). In the Swedish climate strategy15 adopted in 2002, a reduction of GHG 

emissions of 25 % by 2020 from 1990-levels was proposed (MSD, 2006). The main 
instrument for promoting renewable electricity in Sweden is the electricity certificate system 
introduced in 2003 (OECD & IEA, 2008). The scheme was recently extended to 2035, 

creating better long-term investment conditions for renewable energy (SEA, 2010c). 

1.5.2 The role of district heating in Swedish climate mitigation efforts 

District heating systems are a characteristic feature of the Swedish energy system. District 

heating is a collective, large-scale heating solution and a matter of public concern in Sweden 
(Henning & Mårdsjö, 2009). Heat is produced in a central plant and supplied to customers via 

pipelines entrenched in the ground (Lygnerud, 2010). District heating plants can run on a 
                                                 
13 Other key objectives are a secure energy supply and economic competitiveness through efficient use 

and cost-effective supply (Swedish Government Bill 2001/02:143). 
14 Swedish Government Bill 1996/97:84. 
15 Swedish Government Bill 2005/06:172, National Climate Policy in Global Cooperation. 
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variety of fuels, using advanced methods (SDHA, 2011). In view of the cold Nordic climate, 
district heating is of strategic importance for Sweden (Ericsson et al., 2004), supplying 

nowadays over 50 % of the heating in buildings (SDHA, 2011). 
District heating-networks were built from the late 1960s, mainly by municipal energy 

companies (Kåberger, 2004). Initially, oil provided 100 % of the fuel (OECD & IEA, 2008), 
but since the 1980s, the fuel mix has changed considerably: today, oil and coal have been 

almost completely phased out (WEC, 2009), and biomass accounts for nearly half of the fuels 
used16 (SDHA, 2012). Other important energy sources are heat pumps, refuse or recycled heat 

from electricity production and industrial activities (SDHA, 2009; SweHeat & Cooling 2010; 
Ericsson et al., 2004). 

The high share of biomass in the Swedish district heating systems is unique in Europe 
(Werner, 2006). Thanks to the widespread use and continuous expansion of district heating 

(Reidhav & Werner, 2008; Ericsson et al., 2004), Sweden is seen as one of the world leaders 
in bioenergy utilization (OECD & IEA, 2008). The diversity and flexibility of bioenergy 
systems enhances energy security (Helby et al., 2004), whereas utilizing domestic renewable 

resources reduces exposure to price and supply risks (Huberty et al., 2011). 
Switching from fossil fuels to biomass is a powerful way to reduce anthropogenic CO2 

emissions (Wahlund et al., 2004). Compared to emissions from the average use of fossil-fuel 
for heating in Europe, emissions from the Swedish district heating systems are less than one 

fifth17 (Werner, 2010). Society is seen to benefit most from this development (Hillring, 2002) 
as the significant decrease of fossil fuel emissions18 improves the local air quality (Korhonen 

et al., 1999). Even so, there still is substantial potential to increase the use of biomass in 
district heating (Hillring, 2002), leaving room to further improve the sustainability of the 

energy system. 

1.5.3 Green leadership in energy issues 

Sweden’s ambitious climate policy has been successful to date: In 2006, Sweden had the 

highest proportion of renewable energy in the EU (SEA, 2008). Furthermore, the emission-
intensity of Swedish electricity and heat generation was the lowest among EU countries. 
Electricity supply is almost completely CO2-free19. Domestic electricity production from 

fossil fuels (condensing power or gas turbine) stands for only 0.3 % of total production in 
2009 (SEA, 2010a).  

As a result of these developments, Sweden is widely perceived as demonstrating strong 
green leadership (Dual Citizen, 2010; Giddens, 2011), proving that it is possible to 
                                                 
16 The use of wood residues from the wood processing industry (e.g. bark and sawdust) or the forest 

industry (such as tree tops and branches) in district heating plants is widespread (Juninger et al., 2006). 
17 Actual emissions for the Swedish district heating systems were 50 kg CO2/Mwh during 2008, compared 

to 274 kg CO2/Mwh heat when using a combination of natural gas and fuel oil (Werner, 2010). 
18 In particular sulphur emissions (SO2). 
19

 It should however be noted that the electricity supply is dominated by hydro and nuclear power, which 
account for approximately 90 % of domestic electricity generation.  
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successfully pursue economic development and environmental preservation at the same time. 
Between 1990 and 2007 carbon dioxide emissions from the stationary energy sector had 

decreased by 8 % (SEA, 2010b), despite a growing economy20 (Government Offices of 
Sweden, 2009a). Sweden’s emissions are low compared to most other developed countries21. 

Furthermore, Sweden is seen to provide policy initiatives that foster the future 
development of clean energy technology (Dual Citizen, 2010; Ministry of the Environment, 

2007; Giddens, 2011). In particular, the country is considered leading within Europe 
regarding the development of sustainable energy systems based on bio-fuels (Wimmerstedt, 

1999; Dalenbäck, 2002; Ericsson & Nilsson, 2004). Local energy companies have gained 
experience and competences with biofuels and conversion technologies since the 1970s 

(McCormick & Kåberger, 2005), and more advanced technical solutions to use biomass in 
CHP production based on gasification are under development (Johnson & Jacobsson, 2000).  

1.5.4 A favorable climate for managing corporate environmental sustainability  

What can the development in Sweden tell us about the management of environmental issues 

in Swedish energy companies? Some scholars emphasize the influence of the country context 
on organizational practices. For instance, national cultures are seen to affect organizational 

patterns (Clark, 1990; Grenness, 2003) by reinforcing norms and behavior within firms 
(Smircich, 1983a). Granovetter (1985) points at the interrelation of economic behavior and 

institutions with the social context, based on the embeddedness of economic actions in 
structures of social relations. Tomer & Sadler (2007) see the firm as a socio-economic entity 

that acts according to moral values, their commitment to the community and society, and 
other social bonds. According to this view, organizational practices are rooted in the wider 

organizational and social environment. Swedish society is regarded as relatively well- 
informed on environmental issues (Nilsson, 2005), and environmental protection has 

traditionally benefitted from strong public support (Nilsson & Persson, 2009). This is likely 
to have a positive impact on the management of environmental sustainability in corporations. 

The Scandinavian countries are renowned for their management style, so-called 
‘stakeholder capitalism’ (Bjerke, 1999; Grenness, 2003; Freeman, 1984), which is 
predominant in Sweden. It is based on collaboration, participative leadership and an 

endeavour for consensus. Under the Scandinavian model, long-term ties between managers, 
employees, owners and society are strived for. This entails that the role of companies 

embraces the promotion of societal goals at large (Grenness, 2003; Lindkvist, 1988). 
Countries with a culture of dialogue, consensus and cooperation are seen to be at an 

advantage with respect to environmental policy-making (Jänicke, 2005; Weidner & Jänicke, 
2002). All in all, Sweden offers favorable regulatory as well as socio-economic conditions to 

                                                 
20

 Between 1990-2007 GDP increased by 48 per cent (Government Offices of Sweden, 2009a). 
21 Sweden emitted 0.19 kg of CO2 per USD of GDP, which is 56 % less than the OECD average (OECD & 

IEA, 2008). 
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succeed in managing the transformation of its energy system towards low carbon intensity. 
Hence, placing the present study in a Swedish context seems a valid choice. 

1.6 Municipal energy companies as a research focus  

Similar to many other European countries, the Swedish energy sector is dominated by a few 

large actors (Sjöberg & Sandoff, 2010). However, alongside the ‘big three’22, a considerable 
group of small and medium-sized energy companies prosper. In Sweden, municipalities 

traditionally play an important role in the supply of infrastructural services such as electricity, 
district heating and gas (Damsgaard & Green, 2005) as a result of the long-standing history 

and strong anchorage of municipal self-government. Even after the deregulation of the 
Swedish electricity market in 1996, causing the conversion of municipal utilities into 

independent subsidiaries, concentrated public ownership of energy companies remained 
widespread (Sandoff, 2006b). In 2008, 79 % of the 127 companies that produce electricity 

and heat in Sweden were municipality-owned23, whereas the remainder was mainly privately 
or state-owned. Furthermore, municipal energy companies own the majority of Swedish 

energy generation plants, 69 % of the approximately 635 combustion plants24. Municipal 
energy companies generated 30 % of CO2 emissions, indicating that their combustion plants 

typically are of a smaller scale than privately or state-owned ones25,26.  
Also in Finland, Eastern Europe and many other developed countries, the management of 

energy supply has traditionally been an area of municipal operation (Luoranen, 2009). Even 
in the U.S. and Canada, municipal ownership of electric utilities is rather common. In the 

U.S., 62 % of electricity providers are publicly-owned, managing 10 % of the country’s 
production capacity (APPA, 2012).  

Ownership has been identified as an influential factor for the governance of sustainability 

issues, as private and publicly owned corporations seem to differ in their approaches (e.g. 
Russel et al., 2007; Emmons, 1997; Fisher, 1982). Public and private sector organizations 

differ in their purpose and are governed by different structures. This seems to result in 
diverging understandings of corporate sustainability, with private organizations tending 

towards economic priorities and public organizations taking a more holistic and systemic 
perspective (Russel et al., 2007). 

                                                 
22 These are Vattenfall, E.ON and Fortum.  
23

 Participants in the EU ETS producing electricity or heat from combustion plants or district heating 
networks with more than 20 MW capacity.  

24
 Included in the EU ETS in 2008. 

25 Due to the lack of data on the installed capacity of combustion plants (SEPA, 2005) at a company level, 
no conclusions can be drawn on the emission intensity of the plants per owner category. 

26
 This section is based on own calculations using data underlying Sandoff (2008), Sandoff et al. (2010) 

and data from the Energy Market Inspectorate. 
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With respect to energy issues, Emmons (1997) finds that publicly owned utilities in the 
U.S. charge 10-20 % lower prices than their privately owned counterparts27. In a Swedish 

context, Söderberg (2008) examines the welfare effects of different ownership forms in 
electricity distribution and concludes that privatization has resulted in a welfare reduction by 

8.5 %, given that public utilities had lower costs per delivered kWh and charged lower prices. 
In Schaad (2010), Swedish municipal energy companies are identified as a particularly 

interesting group of companies to study with respect to the management of sustainability 
issues. Earlier research indicates that profit-maximization is not the prevailing logic for value 

creation in these companies; other factors that reflect the owner’s values and goals are 
typically more dominating (Sandoff, 2006b, 2008; Ericsson et al., 2004). Public welfare, the 

possibility to influence the local energy system and the local environment are seen as strong 
alternative business drivers (Sandoff, 2008). Local authorities historically play a central role 

in physical planning and the choice of heating system. As a consequence, also fuel choice 
may be a political decision (Ericsson et al., 2004). For instance, biomass for the generation of 
electricity and heat has become part of a long-term commitment through local Agenda 21 

processes (Ericsson et al., 2004). Accordingly, municipal energy companies frequently 
embody the local political ambitions to create a sustainable society (Rönnborg, 2009), 

resulting in the choice of environmentally-friendly fuels and technologies (Johnson & 
Jacobsson, 2000). These companies are seen to fulfill an important function, partly as 

suppliers of infrastructural services, partly as a link towards a sustainable society (Rönnborg, 
2009). As municipal energy companies provide roughly 60 % of all district heat in Sweden 

(OECD & IEA, 2008), frequently in local ‘natural monopolies’28 (Roos et al., 1999), their 
actions potentially have a great impact on the environmental sustainability of the energy 

system.  
Since the deregulation of the Swedish energy market, the electricity sector is exposed to 

market forces. This involves that also municipal energy companies are to be managed on 
businesslike conditions (SOU 2004:136). Due to changing conditions, companies are 

adopting a market-oriented business logic, putting greater emphasis on competitiveness and 
efficiency (Lygnerud, 2006; Munksgaard et al., 2005), which to some extent creates a breach 

with the ‘municipal heritage’ (cf. Lygnerud, 2006). After ten years of experience with a 
liberalized market, the business logic of Swedish municipal energy companies can best be 

characterized as a balance between prevailing values, profitability and infrastructural 
concerns (Sandoff, 2006b). Moreover, municipal energy companies are seen to act upon 

contemporary norms such as green consumption and increased interest in the local society 
(Rönnborg, 2009). Another fact that creates interest in these companies is that much of the 
Swedish district-heating knowledge (particularly system knowledge) resides in municipal 
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 High fixed costs and economies of scale result in that it is often not economically feasible to have more 

than one district heating supplier per municipality (Lygnerud, 2006). 
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energy companies (Henning & Mårdsjö, 2009). Given these circumstances, it seems relevant 
to deepen our knowledge on the endeavors of Swedish municipal energy companies to 

contribute to a sustainable energy system and society.  
Naturally, also in a Swedish context energy companies differ in their level of 

environmental responsiveness and the way sustainability issues are handled. The preliminary 
study (Pathways, 2008) made clear that companies act differently despite meeting a similar 

institutional environment. While some companies take a reluctant stance, others contribute 
more vigorously to the sustainable development of the energy system, for instance by 

pioneering in the development of sustainable energy technology or by setting up ambitious 
environmental goals. Companies displaying a high environmental commitment are 

particularly interesting to study. High environmental commitment is expressed in corporate 
activities and practices that improve environmental sustainability (cf. Henriques & Sadorsky, 

1999). These are a result of allocating resources towards environmental improvements (Hart, 
1995; Judge & Douglas, 1998). Although it is premature to define how a high environmental 
commitment manifests itself in the energy business, investments in renewable energy, 

ambitious emissions reduction targets and a broad set of environmental initiatives are likely 
indicators of high environmental commitment. These efforts should go beyond standard 

business practices and environmental regulations (Sharma & Vredenburg, 1998). Highly 
committed companies act with the well-being of the environment in mind, allowing 

environmental considerations to influence business decisions and actions (e.g. Sharma et al., 
1999). Thus, managing the impact on the natural environment is a strategic concern for such 

companies.  
How then do highly committed municipal energy companies manage sustainability 

issues, and what activities do they engage in to reconcile the need to develop the energy 
system sustainably with strengthening their competitive position? A first step to create 

knowledge on these questions was taken in Schaad (2010), investigating Swedish energy-
intensive corporations’ strategies and practices to mitigate climate change. Concluding from 

that and earlier studies, Swedish municipal energy companies hold a special position with 
regard to adopting strategies and measures that aim at improving energy system 

sustainability. The opportunities arising for these companies to fill a gap in the changeover 
towards environmental sustainability are increasingly recognized and utilized as a business 

driver. Three conditions favor this development: Firstly, municipal energy companies’ long-
term actions can be explained by underlying values and goals, rather than profit-

maximization (Sandoff, 2006b). Secondly, municipal energy companies frequently embrace 
the environment as a core value (e.g. Rönnborg, 2009) and opt at improving their reputational 
space on these grounds. Good environmental performance is seen to strengthen customer trust 

(Schaad, 2010). Accordingly, taking strong actions to mitigate the environmental impact of 
energy generation not only benefits climate protection, but also conveys good citizenship to 

stakeholders, creating legitimacy for corporate activities (Hart & Milstein, 2003; Pinkse & 
Kolk, 2009; Rönnborg, 2009). Thirdly, new business opportunities are opening up: Market-
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demand for energy-related products with good environmental qualities is growing, 
particularly from commercial customers aiming to reduce their environmental impact (Gode 

et al., 2009; Henrik Törnsjö, 2008, personal communication). This creates additional financial 
incentives to manage the changeover, for instance by investing in renewable energy 

technologies. 
Against the background of stringent national policies and regulations encouraging 

climate protection, and an ownership mission that prioritizes sustainable development at the 
municipal level, the above are strong drivers for municipal energy companies to manage the 

transition towards a sustainable energy system. Seeing the environment as a strategic issue 
means that environmental considerations are incorporated at all levels of business strategy 

(Dixon & Whittaker, 1999). However, what this entails in practice is more difficult to come 
to terms with. It requires a greater understanding of the strategies pursued by highly 

committed companies to develop their business towards environmental sustainability. What 
do such strategies entail? How are they realized, and what benefits do they bring about? 
Despite numerous studies on organizations and the natural environment, our understanding of 

how sustainability issues are managed by companies remains incomplete (e.g. Bansal, 2005), 
particularly regarding the energy business (Wüstenhagen, 2006).  

Gaining knowledge on how corporations at the core of the problem manage the urgently 
needed transition towards environmental sustainability and the likely benefits this brings 

about is critical. There is a need to understand the processes underlying the development 
towards a carbon-restrained economy and corporations’ catalyzing role in this. Municipal 

energy companies represent an arena where environmental sustainability takes form. Given 
the overt difficulties to reconcile profit maximization with sustainability goals (Walley & 

Whitehead, 1994; Wagner et al., 2001; Klassen & Whybark, 1999; Gore, 2010), at least in the 
short run (Hart & Ahuja, 1996; Ascher, 2006), the combination of high resource-intensity and 

high consciousness as to their role in society makes environmentally sustainable management 
in municipal energy companies a particularly interesting research topic. There is a need to 

enrich the discussion on sustainable practices in organizations (Wikström, 2010). Sustainable 
practices should be at the centre of attention to gain insights into how environmental 

sustainability is embodied in corporations. If this could lead to theories that capture the ‘logic 
of practice’ (Bourdieu, 1990; Sandberg & Tsoukas, 2011), the theory-practice gap between 

management and organizational science (e.g. Sandberg & Tsoukas, 2011) could be narrowed. 
Studies focusing on environmentally sustainable management in the stationary energy 

sector are scarce (notable exceptions are Marcus & Geffen, 1998, Dixon & Whittaker, 1999 
and Roome & Bergin, 2000). What frameworks - if any - conceptualize the management of 
sustainability issues in energy companies? How could we capture the ‘logic of practice’ in 

this sector and create knowledge that helps advance management practice? What are the 
capabilities created by managing the transition towards environmental sustainability in the 

energy sector? Can environmental sustainability be a foundation for firm value creation while 
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contributing to the sustainable development of society? These are questions that deserve 
further investigation.  

Gaining insights into environmentally sustainable strategies of highly committed 
municipal energy companies could provide a better conception of their future role in the 

development of the stationary energy system. Knowledge of companies’ role and potential to 
facilitate climate mitigation efforts is crucial to bridge between corporations and policy-

makers. Moreover, it is of interest from an academic viewpoint to gain a better 
comprehension of how energy companies embed a strategy for environmental sustainability 

in the organization and its surrounding field. Investigating energy companies with a high 
commitment to environmental sustainability should offer insights on how such a major 

transition can be managed. Based on these reflections, it seems warranted to present the 
research questions and purpose of this study. 

1.7 Research questions 

The main research question is: 

How is the transition towards an environmentally sustainable business managed by 
 municipal energy companies with a high environmental commitment?

This question is broken down into three sub-questions. These address different areas of 
inquiry embodied in the main research question. The first sub-question puts the focus on 

strategies for environmental sustainability as a central research interest:  

Q1 What do strategies for environmental sustainability entail in municipal energy 

companies with a high environmental commitment? 

The second sub-question aims at illuminating how strategies for environmental sustainability 
are embedded in the organization:  

Q2 What are the mechanisms that facilitate the implementation of a strategy for 
environmental sustainability in municipal energy companies with a high environmental 

commitment? 

The third sub-question directs attention to the broader issue of how value can be created for 

the firm and society by engaging in a strategy for environmental sustainability: 

Q3 How can strategies for environmental sustainability contribute to the sustainable 

development of municipal energy companies and society? 
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1.8 Purpose 

The main purpose of this research is to elucidate how the transition towards environmentally 

sustainable business is managed by municipal energy companies with a high environmental 
commitment. This encompasses exploring the strategies at the core of an ongoing transition 

towards an environmentally sustainable business. Strategies for environmental sustainability 
will be mapped systematically in order to delineate what such strategies entail from an 

empirical and a conceptual perspective. This involves providing a comprehensive insight into 
how municipal energy companies work with strategies for environmental sustainability, and 

offering a conceptual framework, outlining how such strategies can be operationalized. 
A further purpose is to investigate how highly committed municipal energy companies 

embed environmental sustainability in the organization and its surrounding field. To this end, 
specific mechanisms that facilitate the implementation of strategies for environmental 

sustainability shall be identified. These represent dynamic elements that underlie the 
transition towards environmentally sustainable business. The empirical findings and previous 

research will be used to construct a scheme of mechanisms, delineating how the transition 
towards environmental sustainability is propelled in this context. 

The third purpose is to examine the link between sustainable development and corporate 
strategy to analyze the contribution of strategies for environmental sustainability to the 

sustainable development of municipal energy companies and society. This aims at providing 
insights into how value can be created from a strategy for environmental sustainability, and 

how the transition towards a more sustainable energy system can be promoted. To 
accommodate the different research interests, an overarching analytical model will be built, 
providing the conceptual toolbox for meeting the purposes of this study.  
  

1.9 Outline of the thesis 

In the next chapter, the methodological approach pursued to answer the research questions is 

presented. This includes accounting for the assumptions underlying how such knowledge can 
be created and introducing the elements that constitute the basic building blocks of such 

knowledge. Furthermore, the research design and the processes of data collection and 
analysis are explained. Subsequently, Chapter 3 presents the theoretical approach of this 

study. An overview on the concept of sustainable development and its implications for 
management research forms the background against which the theoretical base is developed. 

Chapter 4 provides an operationalization of strategies for environmental sustainability and 
introduces the model of analysis that should allow answering the research questions in a 

structured way. Chapter 5 presents the empirical findings, which are analyzed in Chapter 6. 
Finally, in Chapter 7, the findings are discussed and conclusions from the study are drawn.
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2 Methodological approach 

Part I Designing the study 

2.1 Initial reflections 

The primary purpose of methods is to bring us closer to what we are trying to understand 
(Huff, 2009). The methodological approach should thus first and foremost be concerned with 

how the research questions can be answered in the best possible way. Before going into the 
practical details, it is worthwhile to acknowledge some general assumptions that form the 

backdrop for this study and have an impact on research design.  
Firstly, the fact that human agents are reflective puts a stamp on how certain issues can 

be studied. Study design and methodology are affected by the fact that human agents 
“contemplate, anticipate, and can work to change their social and material environments and 
they have long-term intentions as well as immediate desires or wants” (George and Bennett, 

2005:129). This matters given that qualitative research methods “start from the perspective of 
actions of the subjects studied” (Bryman, 1989, in Alvesson & Sköldberg, 2009:7). 

Another widely acknowledged foundation is that organizations are open systems (Scott, 
2003), meaning that interaction with the environment is important for the functioning of the 

system, respectively the company. According to this view, it is a prerequisite to take 
contextual factors into account when studying organizations. In the same spirit, Sayer 

(1992:60) holds that “meaning is context-dependent”, and therefore events need to be 
contextualized in order to make sense of them.  

A further important point is the distinction between physical behavior and the meaning of 
the actions involved in such practices (Sayer, 1992). It is argued that “practices, material 

constructions and systems of meaning are reciprocally confirming” (Sayer, 1992:33, 
emphasis in original). This involves that usually, changes in practices and meanings go hand 

in hand. This point can be illustrated by the example of global warming, which has 
increasingly been recognized as a serious threat. Hence, the change in meaning brought along 

changes in practice; for instance, renewable energy sources have become more widely 
accepted. It makes sense to study practices to find meanings and thereof build concepts.  
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From a realist perspective, knowledge about social reality can only be gained if we go beyond 
the empirically observable. The essential task is to ask questions about and develop concepts 

of the more fundamental conditions of the phenomena under study (Danermark et al., 2002). 
Sayer (1992) considers method foremost as a practical matter, arguing that “methods 

must be appropriate to the nature of the object of study and the purpose and expectations of 
our inquiry” (1992:4). Depicting these relations in a triangle, each corner should be 

considered in relation to the others (see Figure 2.1). When making a choice about one of 
them, the implications for the other two need to be taken into consideration. Thus, “it is the 

nature of the object under study that determines what research methods are applicable, and 
also what knowledge claims one may have” (Danermark et al. 2002:70). 
 

 
 

Figure 2.1: Interrelatedness of purpose, method and object 
Source: Adapted from Sayer (1992, p. 4). 

Given the nature of the object under study, qualitative method is a given choice. Qualitative 

methods are concerned with identifying the characteristics of empirical evidence from “easy-
to-apprehend external appearances to internal, difficult-to-capture characteristics” (Huff, 

2009:183). However, according to Denzin (1994:300), “the world we encounter is neither 
easy to make sense of nor neat”. To cope with the messy complexities of qualitative research 
(Cooper & White, 2012), a hermeneutic approach provided room for reflection, allowing to 

test out different ideas and perspectives. This permitted the research interest to evolve and 
mature over time. In the course of the research process, it became evident that a broad 

approach is preferable to frame the research in a contemporary perspective and capture the 
complexities of the study object. This may stand in contrast to the traditional view of science 

advocating a narrow disciplinary approach to investigate a phenomenon in depth (e.g. 
Kincheloe, 2001). Kellner (1995) maintains that researchers must learn various ways of 

seeing and interpreting to avoid one-sidedness and partial vision. Thus, the object of inquiry 
in question and the researcher’s understanding of it direct attention to the conceptual and 

analytical frames that may be best suited. 
The overarching interest pursued in this research is to examine how the the transition 

towards environmentally sustainable business is managed by municipal energy companies 

Purpose 

 

Method 
 

Object 
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with a high environmental commitment. This involves gaining insight into strategies for 
environmental sustainability in such companies. Moreover, it is of interest to study the 

mechanisms that enable these companies to embed such a strategy in the organization and its 
surrounding field, as well as how this strategy can benefit the firm and society. This puts 

companies at the center of attention as the objects of study, although only a part of the 
companies’ endeavors, those connected to moving towards environmental sustainability, are 

the actual research interest. It is, however, difficult to single out these activities a priori, since 
they form part of a larger corporate strategy (Hart, 1995). In addition, following Bansal 

(2005:204) “practices associated with sustainable development are often context-specific”. 
Given the lack of prior studies on the subject in the chosen context, it is an empirical question 

what strategies for environmental sustainability involve in municipal energy companies with 
a high environmental commitment. This will crystallize during the research process. 

2.1.1 Studying strategies for environmental sustainability 

My initial understanding of what a strategy for environmental sustainability involves, gained 

from the preliminary study conducted in summer 200729, was that it was not simply a 
question of technology transition. The strategy involved at the very least a joint effort 

between environmental management and investments in sustainable technologies. Further 
features were identified in the preliminary study that indicated that such a strategy permeated 

the company more thoroughly. It involved a multitude of activities that affected various 
corporate areas and also involved or were directed at stakeholders. 

The aim to investigate strategies for environmental sustainability gives rise to the more 
general question: what is a strategy and how can it be studied? There are widely diverging 

views on these questions (e.g. De Wit & Meyer, 2004). Mintzberg (1987) holds that multiple 
definitions are needed to guide through this difficult field, suggesting that strategy can be 

regarded as a plan, a pattern, a position, a ploy, and a perspective. Mintzberg and Waters 
(1985) regard strategy as a pattern of actions. Sharma (2000) adopts this view and applies it 

to the field of organizations and the natural environment, resulting in the below definition of 
an environmental strategy, which is used as a working definition for the purpose of this 
research. 

The environmental strategy of an organization refers to ‘a pattern in action over time’ 
(Mintzberg, 1989:27) intended to manage the interface between business and the natural 
environment. (Sharma, 2000:682) 

This definition is sufficiently broad to accommodate a strategy for environmental 

sustainability. However, I would like to add that the ‘management of this interface’ should 
involve the purposeful pursuit of objectives and opportunities with the inbuilt logic of aiming 

towards a transition to environmentally more sustainable business. Following earlier research 
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(Hart, 1995; 1997; Berry & Rondinelli, 1998), environmental sustainability is considered to 
be of strategic relevance, in particular to companies with a high carbon exposure (Porter & 

Reinhardt, 2007) or a proactive stance to the environment (Okereke, 2007). This involves that 
there is a tight connection between environmental sustainability and corporate strategy, which 

follows the earlier reasoning on what high environmental commitment entails.  

2.1.2 Activities as units of analysis 

Left with a tentative definition of a strategy for environmental sustainability, what are the 

methodological implications of choosing this perspective? How can such a strategy be 
studied? In line with Mintzberg and Waters’ (1985) notion of a ‘realized strategy’, a practical 
approach would be to study strategy through its proxies. Following Whittington (2006), 

strategy is something that people do rather than something that organizations have. It is the 
activities and practices performed by the firm that disclose its strategy for environmental 

sustainability. These activities and practices can have two origins according to Minzberg and 
Waters (1985). Viewed from a top-down approach, they can result from the strategy process, 

i.e. they are deliberate. Alternatively, activities and practices can originate from a pattern of 
actions within the organization, representing the emergent part of such a strategy. Porter 

(1985) holds that the result of the strategy process contains particular actionable steps that are 
outlined at the activity level. “Competitive strategy is manifested in the discrete activities a 

company performs in competing in a particular business” (Porter 1994: 266). This view on 
strategy (Porter 1985; Johnson et al. 2003) can conveniently be applied in an environmental 

strategy setting. Accordingly, environmental strategy manifests in the discrete activities 
performed that aim at improving a company’s environmental sustainability. Hence, by 

studying activities and practices that mitigate the environmental impact of companies, a better 
understanding can be gained of what a strategy for environmental sustainability entails.  

It follows that the units of analysis of this research are corporate activities that directly or 
. Activities indirectly contribute to making the business environmentally more sustainable

are considered as the basic components and smallest analytical units of a strategy for 
environmental sustainability. Performing activities seems the most neutral description of what 
companies actually do. These activities can take the form of corporate initiatives, practices, 

routines, measures or simple actions. Accordingly, the first step taken to answer sub-question 
one, “What do strategies for environmental sustainability entail in municipal energy 

companies with a high environmental commitment?”, is to identify activities conducted in 
highly committed municipal energy companies that directly or indirectly improve the 

environmental sustainability of business. This allows filling strategies for environmental 
sustainability with content and meaning. Activities are also seen to provide an adequate basis 

for identifying potential mechanisms that facilitate the implementation of such a strategy, 
which is the purpose of sub-question two. The means for making this connection are 

presented later in this chapter.  
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Studying strategy through the activities that constitute it has a methodological advantage. 
It enables the researcher to study what managers are concerned with and what employees 

more widely engage in (Johnson et al., 2003), making strategy a more readily accessible topic 
for research. Moving on, the next important decision to be taken relates to the research 

methodology.  

2.2 Case study methodology 

Given the comprehensive and multidimensional nature of strategy, some researchers see 
strategy as a situational art that is best investigated through case studies, whereas strategy is 

described and interpreted qualitatively (Hambrick, 1980). The essence of case studies can be 
defined as “rich, empirical descriptions of particular instances of a phenomenon that are 

typically based on a variety of data sources” (Eisenhardt & Graebner, 2007:25), whereas case 
study methodology is a research approach that has its focus on understanding the dynamics at 

play within a single setting (Eisenhardt, 1989). The author further holds that case studies are 
suitable to accommodate various aims such as providing description and building or testing 

theory. In particular, case research is well-suited to capture the knowledge of practitioners 
and develop theory thereof (Benbasat et al., 1987). It is anticipated that case studies offer 

unique insights into the activities and practices performed by practitioners, which should 
result in a stable foundation for conceptualizing strategies for environmental sustainability 

and identifying the mechanisms that facilitate them. Hence, case studies seem the most 
promising methodological approach to find out how the transition towards an environ-

mentally sustainable business is managed by highly committed energy companies.  
Yin (2003) sees case study methodology as favorable when the research questions 

addressed are “how” and “why” questions, when the researcher investigates contemporary 

phenomena that are closely related to real-life, and in cases where the researcher has little 
control over the events. Yin further argues that case study methodology is particularly useful 

when the researcher wants to catch “holistic and meaningful characteristics of real-life 
events” (Yin, 2003:2) in the shape of for example organizational and managerial processes. In 

line with Yin (2003), Flyvbjerg (2001) points out that the advantage of case study 
methodology is “that it can ‘close in’ on real-life situations and test views directly in relation 

to phenomena as they unfold in practice”. This reflects well the ambitions for this research. 
Another aspect is that case studies are seen as appropriate for problems in which research 

and theory is in its early, formative stage (Benbasat et al, 1987). Case studies are appropriate 
when the research aim is increased understanding and interpretation of a phenomenon, as the 

methodology takes contextual factors into account (Merriam, 1994). Also George and 
Bennett (2005) emphasize the importance of detailed considerations of contextual factors, 

which are considered as a means to strengthen the conceptual validity of emerging theory. 
The ability of case studies to accommodate context is a strength of the methodology, making 

it a useful means for theory development. A further advantage of case studies lies in that they 
allow for the exploration of complex causal relations (such as path dependence) (George & 
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Bennett, 2005). The methodological features described above seem instrumental to 
successfully pursue the objectives of this research. They allow creating the necessary 

understanding for the problem at hand and conducting the research in a meaningful way. 
This methodological choice nevertheless requires awareness of the criticism raised 

against case studies and meeting it in an adequate way. A weak point is seen in the difficulty 
to make generalizations based on case studies, given the limited number of cases that can be 

studied. However, case study researchers usually have no aspiration to select a representative 
sample. As a consequence, case studies are necessarily unrepresentative of wider populations 

(George & Bennett, 2005). In contrast to statistical studies, case studies “allow for a 
conceptual refinement with a higher level of validity over a smaller number of cases” 

(George & Bennett, 2005:19). Case study researchers should thus point out that their findings 
apply to the subclass of cases that share similar features as the cases under study in a 

contingent way (George & Bennett, 2005).  
A further criticism is that case studies often are not robust enough to contribute to 

scientific development (Flyvbjerg, 2001). It is argued that many case studies provide data that 

give at best partial support to particular theories. They are frequently but rich descriptions of 
events from which the readers are expected to draw their own conclusions (Easton, 1995). 

This was kept in mind when analyzing and writing up the case studies. Easton (1995) 
recommends to more strongly invest in theory in order to improve the explanatory power of 

case studies, which has been taken into account in the later phase of the research process. 
Eisenhardt (1989) cautions that, before engaging in case studies, an initial definition of 

the research question is necessary. In her view, a well-defined focus is vital to avoid 
becoming overwhelmed by the amount of data collected. Equally helpful is the preliminary 

specification of constructs, preferably with some reference to extant literature. Nevertheless, 
she warns against thinking too much about specific relationships between variables and 

theories, especially at the outset of the process, in order not to bias or limit the findings. She 
also emphasizes that it is important to understand that both initial questions and constructs are 

prone to changes in the course of the investigation. This reflects well the experiences made 
during this research. While research questions changed only slightly, constructs evolved in 

pace with the growing understanding of the object of study.  

2.3 Case study design 

Stoecker (1991) argues that the case study as a research strategy is an all-encompassing 
method covering the logic of the design, techniques for data collection as well as particular 

approaches to analyzing the data. Some options and the choices made in this study are 
presented next. 

Design options relate to questions such as number and type of cases. The case study 
literature distinguishes between single and multiple case studies (e.g. Yin, 2003; Dubois & 

Gadde, 2002). Yin (2003) explains that multiple case studies follow replication logic. 
Eisenhardt (1989) clarifies that in replication logic, cases confirming emergent relationships 
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strengthen the confidence in the validity of such relationships, whereas cases disconfirming 
these relationships can open up for refinement and extension of the theory. Thus multiple 

cases function as “discrete experiments that serve as replications, contrasts, and extensions to 
the emerging theory” (Eisenhardt & Graebner, 2007:25). A multiple case design is seen to 

enable broader exploration of research questions and better theoretical refinement (Eisenhardt 
& Graebner, 2007). Consequently, some authors consider multiple case studies to provide 

better explanations and more solid theory than single cases (Yin, 2003; Eisenhardt, 1989), 
whereas others see negative effects (Dubois & Gadde, 2002; Easton, 1995). Evidently, 

researching a large number of cases leads to more breadth but less depth of the study. 
According to Esaiasson et al. (2007), collecting in-depth information about a small number of 

cases is preferable to collecting little information about many cases, in particular if the 
intention is to investigate causal relationships. 

 Judging from these arguments, the number of cases is a critical question. Yet, it should 
be remembered that case studies follow the logic of analytical or theoretical generalizing as 
opposed to statistical or numerical generalizing (Yin, 2003; Flick, 2002). Preferably, 

theoretical saturation should determine the number of cases to be investigated (Esaiasson, 
2007). A multiple case design seems preferable for the purpose of this study since studying 

several case companies leads to a richer set of data from which to develop concepts and 
answer the research questions. Naturally, strategies for environmental sustainability differ 

between corporations. Thus, studying several companies offers a broader spectrum of 
findings. If the investigations should lead to similar findings in a number of cases, this can be 

interpreted in the light of previous research (e.g. Bansal & Roth, 2000) and the theories 
chosen. Irrespective of the outcome, investigating several companies is a means to strengthen 

external validity. Consequently, this research has been designed as a multiple case study, 
covering three cases. 

The second important choice is the type of cases to be studied. In principle, two strategies 
can be applied. One is random selection which is contrasted by information-oriented 

selection. In the second strategy, cases are chosen on the basis of expectations about the 
information they contain, aiming at maximizing the utility from a small sample or single case 

(Flyvbjerg, 2001). Corresponding to the general research idea, the cases studied in this 
investigation were chosen according to the second strategy. Furthermore, the concepts of 

extreme cases and theoretical sampling are of relevance. Flyvbjerg (2001) emphasizes the 
importance of selecting atypical or extreme cases as opposed to representative cases given 

that  
[…] the typical or average case is often not the richest in information. Atypical or 
extreme cases often reveal more information because they activate more actors and 
more basic mechanisms in the situation studied. (Flyvbjerg, 2001:78) 

The basic aim is to choose cases that are of strategic importance in relation to the research 

problem. Theoretical sampling can be seen as an extension of Flyvbjerg’s (2001) reasoning. 
According to Eisenhardt and Graebner (2007:27), “theoretical sampling simply means that 
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cases are selected because they are particularly suitable for illuminating and extending 
relationships and logic among constructs”. The authors add that the choice of case is not so 

much based on the uniqueness of the given case, but rather on the contribution to theory 
development within a set of cases. This comprises also the notion that decisions about which 

data to collect next are determined by the theory in progress (Eisenhardt & Graebner, 2007). 
Summing up, Pettigrew (1988, in Eisenhardt, 1989:537) reasoned that “given the limited 

number of cases which can usually be studied, it makes sense to choose cases such as extreme 
situations in which the process of interest is ‘transparently observable’ ”. 

Applied to this study, selecting extreme cases refers to identifying municipal energy 
companies with a high environmental commitment. These companies should display a range 

of remarkable features or activities that signal their ambitions to improve the environmental 
sustainability of their business, making them valid candidates for conducting a case study. 

Clearly, without extreme cases, this investigation would be pointless. Only by studying 
companies with an active interest in the environment and a strong commitment to managing 
the changeover to a sustainable energy system can emerging strategies for environmental 

sustainability and the mechanisms that work in their favor be identified. Moreover, following 
the idea of theoretical sampling, the companies should differ in ways that would increase the 

explanatory power of the study. Here the most important variable was size. To make the most 
of what can be learned from the field study, the choice of case companies from which 

understanding of strategies for environmental sustainability should be gained was given 
careful consideration. The selection procedure for identifying suitable case companies is 

described next. 

2.4 Selection of cases 

Case selection required a preliminary operationalization of what strategies for environmental 
sustainability involve in the context of municipal energy companies. For the selection of 

Swedish municipal energy companies to be studied in-depth, secondary data collected during 
the preliminary study, covering energy companies from various European countries, 

including the Nordic region, came to good use. The sources of information for the 
preliminary study included corporate websites, company press releases as well as, for the 

Nordic companies, articles in newspapers and energy journals. Furthermore, the websites of 
the Swedish climate and eco-communities30 were searched for highly committed energy 

companies. Information was also collected on a continuous basis by subscribing to e-mail 
news releases from companies initially considered interesting for the study.  

As noted earlier, high environmental commitment is evidenced by corporate activities 
and practices that improve environmental sustainability (cf. Henriques & Sadorski, 1999). 

For the identification of highly committed companies, particular focus lie on finding 
companies that recently implemented or were in the process of planning investments in 

                                                 
30

 For further information see http://www.klimatkommunerna.infomacms.com and http://www.sekom.nu/ 
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renewable or bridging technologies, as this represents a substantial long-term resource 
commitment to pursue sustainability goals. Such investments are irreversible and have a 

significant, lasting effect on a firm’s future opportunities or choices (Ghemawat, 2001). 
Furthermore, the carbon intensity of the current energy generation portfolio as well as 

emission reduction targets were taken into account. In addition, a broad set of corporate 
initiatives, measures or activities aiming at improving environmental sustainability were seen 

as a promising feature. The intention was to acknowledge that corporations can engage in a 
wide range of activities that directly or indirectly contribute to sustainability. It is argued that 

all measures should be accounted for when judging on a company’s strategy for 
environmental sustainability, although the immediate effect of reducing greenhouse gas 

emissions naturally is an important factor. The aims was to find a balance between 
quantitative, measurable sustainability improvements that usually are in the center of 

attention, and softer actions with a more long-term effect which frequently remain unnoticed.  
The approach to select case companies is based on systematic procedures balanced with a 

portion of personal judgment with the aim to identify the most interesting and committed 

companies within the field of study. This attempt to evaluate corporate sustainability efforts 
should be seen as breaking new ground, rather than designing the perfect benchmarking 

scheme. To operationalize environmental sustainability in the context of the energy business, 
the wide array of actions and measures aiming at improving the environmental sustainability 

of corporate activities were collected and arranged under two headings, labeled ‘technical 
measures’ and ‘bonding measures’. These two categories emerged from analyzing the 

secondary material mentioned earlier. Technical measures show the full range of renewable 
or bridging technologies that the studied energy companies employed to make their 

production portfolio more sustainable. They include renewable energy production techniques 
such as solar, wind and geothermal power as well as different applications of biomass in 

energy generation. Bridging technologies feature coal-gasification, carbon capture and 
storage as well as nuclear power and the use of natural gas. Other technical measures 

promoting sustainability are: improving the energy efficiency of current installations, 
upgrading power plants, and extending the use of district heating.  

Given the intention to also catch the softer activities contributing to improved 
environmental sustainability, a second category, ‘bonding measures’, was created. This 

category captures non-technical aspects enhancing environmental sustainability either within 
the firm or externally. To mention just a few, operational bonding measures include setting 

reduction targets for carbon emissions and working with a certified environmental 
management system. Collaborative arrangements with stakeholders, other industries and 
competitors represent channels through which sustainable activities can be promoted. Other 

bonding measures are the promotion of energy efficiency with customers, environmental 
training for employees and supporting relevant research and development projects, both 

internally and outside the firm. Publishing environmental reports (containing information 
beyond minimal law requirements), engaging in other environmental communication, and 
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taking part in the public debate on environmental issues, are seen as further signs of a 
company’s commitment. Table 2.1 presents the technical and bonding measures identified 

and taken into account when selecting case companies (in alphabetical order for each 
category).  

Table 2.1: List of measures for environmental sustainability 
 

TECHNICAL MEASURES 

(Renewable and bridging technologies) 

BONDING MEASURES 

 

Biofuels production/distribution Ambitious environmental policy 

Biogas recovery from landfills or sludge Carbon emission reduction targets 

Biomass-fired power production/project CDM/JI project participation 31 

Biomass gasification plant/project 
Certified environmental management system (ISO 
14001, EMAS) 

Coal gasification plant/project 
Collaboration with public administration and other 
stakeholders 

Cogeneration (CHP) plants/project 
(combined heat and power) 

Cooperation with local forest or agricultural 
industry 

Working on CO2 capture and storage techniques 
Collaboration with other utility companies 
(common projects) 

District heating extension plans/projects Domestic heating solutions other than district heat 

Energy efficiency improvements Energy services to customers 

Energy recovery from waste 
Environmental awards received / Included in 
climate index 

Fuel cells (hydrogen) projects Environmental communication 

Fuel switching (coal to gas, fossil to renewable, 
etc.) 

Environmental reporting (climate specific, e.g. 
carbon intensity) 

Gas-fired power plants, other gas projects Environmental training (internal) 

Geothermal power/projects 
Environmental or energy related education 
(external) 

Hydroelectric power/projects Internal green research and development 

Natural gas combustion for electricity or heat 
production 

Promoting energy efficiency  measures with 
customers 

Natural gas distribution (as car fuel or to buildings) Supports external green research and development 

Nuclear power plants/projects Taking an active role in climate debate 

Solar panel (photovoltaic cells) project Other voluntary measures for sustainability 

Upgrading of power plants  

Wave power project  

Wind power/wind farm projects  
 

At the outset, potential case companies identified with the help of secondary material were 
analyzed in broad terms to get a preliminary overview on which further investigation could 

be based. This involved collecting the main features of the companies’ sustainability 
                                                 
31

 Project-based mechanisms CDM and JI under the Kyoto Protocol. 
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measures. Simultaneously, knowledge about possible measures that energy companies could 
undertake to increase the environmental sustainability of their business was accumulated, 

which resulted in the above list of measures (which obviously is non-exhaustive). Based on 
this preliminary analysis, the twelve most suitable Nordic energy companies were 

investigated further to narrow down the candidates. The company webpage was searched 
more thoroughly and sustainable activities were looked for in the annual report and/or 

environmental report, as available. The evaluation of the company’s activities for 
environmental sustainability was complemented with general information such as location, 

size, ownership, production portfolio, financial information etc., resulting in a fact sheet for 
each potential case company (see Appendix 1). 

Even though these procedures for gaining an overview on sustainable activities of 
Swedish energy companies did not allow for an in-depth longitudinal analysis of corporate 

activities for environmental sustainability, they gave a good overview of events during a 
limited time-window. This could be considered a limitation. Conversely, it is argued that the 
procedure created a natural bias towards companies that are continuously working with 

sustainability issues, which indeed seems an essential condition to improve environmental 
sustainability. Thus, the chosen procedure supports the validity of the selection process. 

Nonetheless, once the most interesting companies had been identified, their past 
achievements were investigated over a longer period to gain a deeper insight. 

2.5 Selection criteria 

No rigid selection criteria based on quantitative benchmarks were applied when judging on a 
company’s suitability for further study. Rather, following the line of arguments about case 
study design, it was the prospect of high information content for the purposes of this study 

that made some companies more prominent than others. This prospect was judged upon more 
intuitively. Since the general idea behind studying extreme cases is to achieve high relevance, 

this does not seem to create a bias. A particularly important selection criterion was ongoing 
investment projects focusing on renewable energy technology. A pronounced vision 

embracing environmental concerns or sustainability was seen as a promising feature. A large 
number and variety of technical and bonding measures made a company more interesting for 

the purpose of this study than a single comprehensive measure. The potential case companies 
were ranked on the basis of the information collected in the company fact sheet, resulting in a 

list of suitable case companies for further investigation. A further selection criterion was that 
the companies should differ in interesting ways, which ought to result in more diverse 

insights. Primarily, company size was considered a variable that could indicate differences in 
approaches among firms. The literature suggests that company size has an influence on how 

environmental issues are managed. Firstly, it is suggested that company size is positively 
linked to environmental efforts (e.g. Arora & Cason, 1995; Aragón-Correa, 1998; Sharma, 

2000). Larger firms seem to have access to more resources and are therefore in a better 
position to integrate environmental concerns into their activities (Roy et al., 2001). Large 
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firms are frequently seen to be at a more advanced stage of environmental management, 
being more likely to implement the technologies, programs and systems necessary to improve 

environmental performance (e.g. Hillary, 2000; Roy & Thérin, 2008; Worthington & Patton, 
2005). Secondly, large companies are seen to be more aware of environmental obligations 

and experience greater environmental pressures (Baylis et al., 1998). Small firms, in contrast, 
are generally considered more reactive and resistant to environmental issues (Harris, 1985; 

Baylis et al., 1998). The number of employees is a common criterion to classify company size 
(Brooksbank, 1991), which is also used in this thesis32. 

A second variable that potentially results in differences in the way environmental issues 
are handled is organizational structure. Divergence in organizational configuration can lead to 

differences in the scope and organization of environmental management (Jabbour & Santos, 
2006; Atkinson et al., 2000). 

Two companies that differed in size and organizational structure were selected based on 
their measures taken to improve environmental sustainability. Subsequently, initial contacts 
were established with these companies to get approval for conducting a case study. The third 

case company was decided upon on theoretical grounds at a later stage.  
Moreover, it is acknowledged that even other municipal energy companies may be 

strongly committed to the environment, which possibly led them far in their ‘greening’ 
process. They may have identified the need for this changeover at an earlier stage and thus 

preceded the chosen case companies in taking similar actions. It would, however, be 
inappropriate to study these companies, given that their changeover process has reached a 

later stage, resulting in a lower intensity of activities and thus little left to study. Without 
intending to depreciate their endeavors, such companies were not considered suitable for this 

study. Placing the study at the center of an ongoing transition in the chosen firms was seen to 
result in richer and more reliable empirical material. 

2.6 Data collection method and study layout 

A further choice to be made is how the empirical material should be collected. Case studies 

enable the researcher to process data from a variety of sources, such as company documents, 
interviews and observations (Yin, 2003). However, given that interviews are a highly 

efficient way to gather rich empirical material, they are often the main source (Eisenhardt & 
Graebner, 2007). Conducting personal interviews in combination with studying company 

documents and desk top research was considered an appropriate approach to gathering 
interesting and novel data for the purposes of this study. Interviews with company 

representatives were chosen as the main source of data collection, as the key to gaining 
knowledge on what environmentally sustainable strategies entail are the practitioners working 

with these issues in the company. In addition, corporate documents and webpages were 

                                                 
32 Lower and upper limits applied here are: small: 0-100 employees, medium-sized: 101-500 employees, 

large: more than 500 employees. 
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studied to create an adequate knowledge base before entering the companies. This preparation 
also served as a means to cross-check the interview material and detect possible 

inconsistencies or conflicts. 
Interviewing different informants is seen as favorable since each informant can 

contribute with slightly different pieces to an often complex picture (Esaiasson et al., 2007). 
A strategic selection of informants in line with different criteria is beneficial to give width to 

the investigation. The foremost selection criterion applied was that informants should be 
involved in performing, developing or implementing activities or practices that potentially 

form part of the company’s strategy for environmental sustainability. This follows the call for 
more practice-based research (e.g. Sandberg & Tsoukas, 2011). Practitioners possess rich 

tacit knowledge of what the transition to more sustainable business practices entails, which 
this research aims at making more explicit. Close engagement with practitioners should 

therefore allow for the joint production of knowledge about how the transition to a more 
sustainable business is managed. The focus on practitioners in this research ensures relevance 
of the empirical study and strengthens the validity of the research. Taking into account how 

practitioners understand the world allows for linkages to be made between professional 
practice and theoretical development. 

Interviewing practitioners with different occupations from various departments seemed 
an appropriate layout for the interview study, allowing to catch multiple views as to what 

sustainable activities the company engages in and how sustainability issues are dealt with. 
Practitioners in different positions can contribute with their individual picture of reality and 

raise new interesting aspects that can be illuminated in the investigation. These clues give 
direction as to how to proceed further, and point to relevant theory that could be used to 

construct an analytical framework. The preliminary operationalization of what a strategy for 
environmental sustainability involves gave closer guidance to develop the study layout. 

Initially, a number of departments and occupations that seemed particularly important for 
finding answers to the research questions were identified. The most promising areas for 

finding knowledgeable informants were the environmental department, energy production, 
the finance department and business development. Furthermore, it was of interest to include 

some informants in higher positions such as members of the management team or heads of 
relevant business areas. However, these should not dominate the investigation as focus lies on 

the knowledge and experience of practitioners, which assumingly is less pronounced at higher 
levels. 

At this point, mentioning potential pitfalls of interview studies seems warranted. 
Eisenhart and Graebner (2007) see impression management and retrospective sense-making 
as the main sources of bias. This limitation can be moderated by using a data collection 

approach drawing on various well-informed interviewees from different areas and levels, who 
shed light on the phenomenon of interest from different angles (Eisenhart & Graebner, 2007). 

This has been taken into account when designing the interview study. Moreover, the risk for 
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retrospective sense-making has been reduced by focusing mainly on events that evolve 
simultaneously with the study, or events from the recent past. 

The identification of informants from different corporate areas with a high potential to 
contribute to this research was a crucial task. Different strategies have been used to locate 

suitable interview candidates. First, secondary sources such as newspaper articles, the 
company webpage and earlier research reports dealing with related issues were searched. 

Second, interviewees were asked for the names of further prospective informants (i.e. 
‘snowballing’). Possible interview candidates were contacted by telephone or e-mail to 

provide general information about the project and convey an idea of the scope of the 
interview, including how the material was going to be used. This also involved assuring 

confidentiality and anonymous use of the data. Once a contact had been established, the 
candidate’s willingness and suitability to contribute to the project was assessed. The plan was 

to conduct between five and ten interviews for each case company, depending on company 
size. Naturally, restrictions given by the companies had to be taken into account33. A further 
limitation is the time available for the study. An initial estimation based on the first 

interviews gave an average time spent per interview of one week, including preparatory work, 
travel time, and transcriptions. An estimated minimum of 15 interviews would thus amount to 

roughly four months dedicated to the interview study, to which document studies had to be 
added. To collect all empirical material and perform a preliminary analysis, eight months of 

work seemed a valid estimate, which was considered feasible within the given time frame. 

2.6.1 Semi-structured interviews 

The empirical material was collected by conducting semi-structured interviews. The concept 

of semi-structured interviews entails that questions are open to such an extent that they allow 
the interviewer to follow up aspects of interest for the study, although these aspects were not 

initially considered when outlining the questionnaire (Stjernberg, 2006). Using semi-
structured interviews constitutes a middle ground between the ethnographic style of 

interviewing that uses hardly any guidelines and the positivistic, structured way of 
interviewing with closed-ended questions (Leech, 2002). Accordingly, open-ended questions 
were used (as opposed to yes-or-no question), giving the interviewee ample room to speak 

freely. A useful tool was also to use prompts that encourage the informant to explain further 
or help him to elaborate on a certain topic of interest. An important rule for interviewing 

taken into account was to give the respondent sufficient space to talk. Trying to control the 
interview situation too tightly might result in losing important, unexpected information 

(Leech, 2002). 
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 Due to high work pressure at the third case company during the constructions of the new heat and power 
plant, the field study was limited to three interviews. This was considered sufficient, given the 
company’s small size and the abundance of relevant written material. 
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2.6.2 Interview guide 

When conducting interviews, what you already know is as important as what you want to 
know. What you want to know influences which questions you ask, while what you already 

know affects the way you ask them (Leech, 2002). This is relevant for this study in several 
aspects. With regard to theoretical knowledge, interview questions should not be influenced 

by theory to such extent that they attempt to test earlier theory. Getting caught up in the 
footsteps of earlier theory could inhibit forming fresh ideas and result in a theoretical tunnel- 

vision. On the one hand, the belief that field work can be approached completely void of 
theories seems unrealistic. On the other hand, a basic knowledge of the practical contextual 
background is a necessity. For this aim, I have familiarized myself with the context and 

specific conditions under which the companies operate. This involved for instance acquiring a 
basic understanding of the way the energy sector functions and the production techniques 

available to generate its two main products, heat and power. My involvement in two Nordic 
research networks investigating sustainability issues in the energy sector34 has been very 

helpful to this end. Having knowledge about these aspects benefitted the quality of the 
interviews, as more appropriate questions could be asked. Also, spontaneous follow-up 

questions were more likely to turn out meaningful. This encouraged informants to discuss 
issues on a more professional level, resulting in that the interview time could be used more 

beneficially. Consequently, having a fair pre-understanding of the business logic of municipal 
energy companies, their operating conditions, and the principal challenges faced by them at 

the time of the investigation, was essential for drafting a relevant questionnaire and creating a 
favorable interview situation.  

The interview guides were divided into sections of questions, grouped around main 
themes. For ease of preparation and analysis, interview guides and hence also the interviews 

followed a similar structure. However, each interview guide was tailor-made to the 
informant’s position and the company’s particular efforts to contribute to environmental 

sustainability. Nevertheless, some blocks of questions were addressed to all interviewees in a 
similar fashion (in italics below), especially around themes for which it was interesting to 
know whether practitioners held similar views. The main themes addressed were:  

 The role of the environment in the company and in the informant’s work 

 Driving forces for the changeover to environmentally sustainable business  

 The relationship between business and the environment 

 Environmental work and investments in sustainable energy generation 

 Structures and processes surrounding environmental work and sustainability issues 

                                                 
34 ‘Nordic Energy Perspectives’, an interdisciplinary Nordic energy research project aiming at 

demonstrating means for stronger and sustainable growth and development in the Nordic countries, and 
‘Pathways to Sustainable European Energy Systems’ an international project with the overall aim to 
evaluate and propose robust pathways or bridging systems towards a sustainable energy system in 
Europe. 
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 Important working areas for the changeover to environmentally sustainable business 

 Future areas for environmentally sustainable business and societal development 

To prevent linguistic misunderstandings, all interview guides where checked by a native 
Swedish speaker before sending them to the interviewees for consideration prior to the 

interviews. A sample interview guide can be found in Appendix 2.  

Table 2.2: Profile of interviewees per case company 

Area / Interviewee                                    Case Company 
           Function* 

   WestEnCo                SouthEnGroup               LocalEnCo 
 

Environment  Environmental 
Controller (4) 

 Environmental 
Engineer (1) 

 Environmental 
Manager (7) 

 

 Environmental 
Controller (15) 

Energy Production  Facility Manager 
(3) 

 

 CEO of production 
company  (9) 

 

Finance   Finance Manager 
District Heat (6) 

 Chief Financial 
Officer (CFO) (11) 

 CEO and Investment 
Project Manager (17) 

Business 
Development 

 Business 
Development 
Manager, District 
Heat (6) 

 Energy Systems 
Analyst, District 
Heat (5) 

 Head of Energy 
Services 
Department (12) 

 Wind Farm 
Development 
Project Manager 
(2) 

 Business 
Development & 
External Affairs 
Manager (14) 

 Business 
Development 
Manager 
Renewable Energy 
Gases (13) 

 Business 
Development 
Manager (8) 
 

 Head of Market 
Analysis, Energy (10) 

 

 Head of Markets (16) 

Number of interviews 

Total interview time 

9** 

11 hours 45 min. 

5 

7 hours 

3 

3 hours 40 min. 

*   Interviewee functions written in bold indicate that the interviewee is part of the management team. 

 **  In interview (6) two informants participated, resulting in 10 people interviewed in total.
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To give an overview, the actual interview study details are compiled in Table 2.2, showing 
the informants’ profiles, the number of interviews, as well as the total interview time for each 

case company. 
Concerning the interview situation, all interviews were held at the company site. 

Interviews were recorded after making sure that the respondent had no objections. The 
interviews lasted between 45 minutes and two hours. To be able to concentrate on the 

informants’ responses and maintaining the flow of the conversation, no notes were taken 
during the meetings. Instead, meeting notes were taken after each interview to catch the most 

important or unexpected issues raised, and get new ideas and reflections triggered by the 
interview on paper. This enabled moving on with the study before the interview was 

transcribed, if necessary, and follow-up new theoretical openings of potential importance. 
Moreover, the notes also facilitated orientation during the final analysis of the empirical 

material. Finally, all interviews were transcribed in their entirety. 
The interview study was conducted between December 2007 and May 2009. 

Accordingly, it stretched over a period of one and a half years. Two case companies, 

SouthEnGroup and WestEnCo were followed roughly from November 2007 until the end of 
the interview study. This involved regular visits to the company webpages, reading press 

releases and other available documents, such as annual reports, environmental reports and 
company newsletters. To obtain a broader and more objective picture of the activities the 

companies engaged in, occasionally also other media were consulted. For instance, 
information related to developments within the respective municipality or region was 

gathered from the daily press and news releases from the Swedish Environmental Protection 
Agency, amongst others. This in order to improve the contextual understanding and catch 

developments that did not surface during the interview study. The third case company, 
LocalEnCo, was chosen on theoretical grounds at a later stage. The company was followed 

for roughly one year starting in December 2008, using similar material and procedures as for 
the other two companies.  
 

Part II Case study analysis – from empirical material to answering the research 
questions 

2.7 An abductive approach 

Summarizing the dominant processes related to data collection and analysis during this study, 

three interrelated methodological concepts are particularly important: ‘abduction’, ‘constant 
comparison’ and ‘analytic induction’. The concepts and their relevance for this study are 
explained next.  

Alvesson and Sköldberg (2009) argue that induction has its starting point in the empirical 
material and deduction in theory. Abduction, in contrast, while starting from an empirical 

base, does not reject theoretical preconceptions. Hence, “the analysis of empirical facts may 
very well be combined with, or preceded by, studies of previous theory in the literature as a 
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source of inspiration for the discovery of patterns that bring understanding” (Alvesson & 
Sköldberg, 2009:4). Alternation between theory and empirical facts characterizes the research 

process, whereas “both are successively interpreted in the light of each other” (Alvesson & 
Sköldberg, 2009:4). This process reflects well the research reality experienced during this 

study. Periods of data collection alternated with intense literature studies, which allowed 
gaining a deeper understanding of the empirical material in the light of different theories. 

New aspects could be included in the empirical study and interview questions were refined. 
Dubois and Gadde’s (2002) abductive approach to case studies highlights the process of 

systematically combining the empirical fieldwork with the emerging theoretical framework. 
Systematic combining is particularly useful when developing new theories (Dubois & Gadde, 

2002). The lack of readily available theory that could be applied to make sense of the data 
made the use of an abductive approach and systematic combining well-motivated.  

The analytical process occurred in parallel with data collection. According to Eisenhardt 
(1989), the overlap of data analysis and data collection is a prominent feature of research 
attempting to delineate patterns from case studies. It gives the researcher a head start in the 

analysis and offers room for making adjustments to the study according to emergent themes. 
Flexible data collection was considered a crucial advantage, given the rapidly changing 

conditions that the energy industry faced during the period of study35, which created further 
incentives to pursue environmentally sustainable strategies. 

The analytical procedure was dominated by two processes: ‘Constant comparison’ and 
‘analytic induction’. Berkowitz (1997:4-10) describes constant comparison as “an 

intellectually disciplined process of comparing and contrasting across instances to establish 
significant patterns“. Constant comparison allows for emerging themes to be sorted out based 

on similarities and differences (Goulding, 1998). In this study, constant comparison is 
relevant in several aspects: Initially, the findings from the empirical study were compared 

with the preliminary operationalization of what a strategy for environmental sustainability 
involves (see Table 2.1). This allowed gaining a deeper understanding of such strategies and 

refining emerging concepts, which led to a first categorization of environmentally sustainable 
activities. Second, during data collection, a continuous “within-case analysis” took place, 

comparing and adding together the pieces of the puzzle with which each informant 
contributed. Furthermore, the findings from the interviews were compared with the written 

sources of information, enabling triangulation of the case material, which should provide 
stronger evidence of the emerging constructs (Denzin 1984; Yin 2003). Once sufficient 

material had been collected of several cases, findings were compared across cases. 

                                                 
35 For instance, the ratification of the Renewable Energy Directive by the European Union in December 

2008, setting the 20/20/20 goals to be reached by 2020 (20 % cut of energy consumption through 
energy efficiency measures, 20 % reduction of GHG emissions and raising the share of energy 
consumed from renewables to 20 %) increased the pressure on energy companies to manage the 
change-over to environmentally sustainable business. 
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After mapping the sustainable activities and practices identified in the case companies, 
these needed to be systematized. Analytic induction (e.g. Robinson, 1951; Hicks, 1994; 

Mitchell, 2006; Pascale, 2011) was helpful to formalize the empirical material. Using 
abstraction, activities with similar characteristics were clustered around overarching concepts 

that represent empirical categories. These were organized under central themes that could 
later be aggregated into an ordering framework. This procedure follows Porter’s (1996) 

advice to think of activities in terms of systems of tightly linked activities circling around a 
central theme. These so-called ‘activity-systems’ (Porter, 1996) provided a first 

systematization of the activities, which was the basis for the licentiate thesis (paper II), 
leading to a preliminary ordering framework that conceptualized what a strategy for 

environmental sustainability involves (cf. Schaad, 2010). This conceptual framework has 
subsequently been refined and provides an operationalization of the phenomenon of interest 

in this thesis (please see to Section 4.2).  
In a parallel inductive process, the empirical material was coded using different colors, 

and emerging patterns were analyzed in search for mechanisms that facilitate the 

development towards environmental sustainability within the case companies. Analytic 
induction was part of the heuristic process of pattern identification, trying to catch different 

logics that propel corporate actions towards more sustainable ways of business operations. 
Starting out from the notion that observations are theory laden but not theory determined 

(Mitchell, 2006), openness towards what the data can convey is essential. Mitchell 
(2006:130) observed that “evidence can surprise us and force us to revise our theories and 

explanations”. Correspondingly, the study progressed by testing and refuting different 
working hypotheses, leading to a more fine-grained understanding of ‘what is going on’ at the 

case companies. Five mechanisms were identified as prominent recurring themes in the 
empirical material. To examine the relevance and validity of the hypothesized mechanisms, 

the case analyses were compared across companies, searching for similarities and differences 
in the patterns. The term ‘greening mechanism’ is used hereafter when referring to the 

specific mechanisms identified in this research, whereas the term ‘mechanism’ refers to the 
concept as such. Preliminary analyses of the data material, including the findings on the 

greening mechanisms, were presented at research workshops within the frame of the project 
groups that this research related to. These and other occasions to discuss results of this 

research allowed for the greening mechanisms to gradually develop and mature. 
The processes described in Section 2.7 are henceforth referred to as ‘Analysis 1’. 

Analysis 1 pursued two aims: The first was to organize and categorize the activities and 
practices gathered in the field, and the second to identify mechanisms that facilitated the 
implementation of strategies for environmental sustainability in the case companies. 

Analysis 1 occurred in parallel with data collection using an abductive approach which 
allowed for the systematic combining of the empirical material with relevant theories from 

literature. Analytic induction and constant comparison were used to systematize and analyze 
the empirical material. Figure 2.2 depicts these processes: 
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Figure 2.2: Processes and outcomes of analysis 1 

2.8 Causal mechanisms 

Studying the multitude of activities and practices that move the case companies closer 

towards environmental sustainability, it is relevant to ask what these activities represent. 
Practice-based research can generate theories by looking at patterns across different contexts 

and studying the underlying forces that shape them (Sandberg & Tsoukas, 2011). This is 
reflected in the research aim to find mechanisms that enable municipal energy companies to 

embed a strategy for environmental sustainability in the company, as raised in the second 
research question. 

The use of mechanisms as a means of explanation may evoke questions such as: What 
are mechanisms and what are they good for? Alvesson and Sköldberg (2009:42) define a 

generative mechanism loosely as “that which is capable of making things happen in the 
world”, whereas Mahoney’s (2001:580) definition of causal mechanisms is that of “an 

unobservable entity that – when activated – generates an outcome of interest”. This study 
aims at delineating particular approaches regarding how strongly committed municipal 

energy companies work with sustainability issues, enabling them to effectively implement an 
environmentally sustainable strategy. Mechanism-based explanation is a way to catch this 

essence. Hedström and Ylikoski (2010:54) argue that “(t)he primary epistemic, in contrast to 
practical aim, of science is to understand phenomena, and this is precisely what mechanisms 

provide”. 
Hedström and Ylikoski (2010) clarify that a mechanism scheme provides a ‘how-

possible’ explanation. It intends to explain by what means a certain effect could be produced. 
According to Cummins (2000), mechanism-based accounts pursue the purpose to explain 
observable regularities. Hedström and Ylikoski (2010) hold that although mechanism-based 

explanations still rely on causal generalizations about properties, activities and relations of 
underlying entities, they do not have to satisfy the traditional criteria for laws. The 

mechanism-based vision of knowledge has therefore similarities with middle-range theories 
(e.g. Merton, 1968; Laughlin, 1995). An ideal theory of the middle range is clear, precise, and 
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simple. It aims at isolating a few explanatory factors that clarify important but delimited 
aspects of the phenomenon to be explained (Hedström & Ylikoski, 2010). 

When building a scheme of mechanisms, some points should be kept in mind as to the 
claims that can be made. George and Bennett (2005) point out that it is rarely possible to 

determine whether a mechanism identified is a necessary condition for that particular case, 
for the sort of case it represents, or for the outcome more in general. Furthermore, whether a 

mechanism is necessary for the outcome in a case is different from how much it contributed 
to the outcome. Even if a plausible claim can be made that a factor is necessary for the result 

of a particular case, no general claim can be made that its causal role is true for other cases 
(George & Bennett, 2005). Hedström and Ylikoski (2010) argue that the requirement that a 

mechanism is sufficient for an effect is too strong; rather it should be seen to affect the 
probability of a certain effect. Moreover, Sayer (1992) points out that the same mechanisms 

can produce different results in different occasions (multifinality) and conversely, different 
mechanisms can produce similar empirical results (equifinality). In any case, a positive 
characteristic of mechanisms-based explanation is its ability to accommodate complexity 

(George and Bennett, 2005). 
Little (1998) highlights the important role of micro-foundations in mechanism-based 

explanations. There needs to be consistency between the mechanisms postulated and the 
observed processes at a detailed level of analysis (George & Bennett, 2005). In other words, 

“to explain is to provide causal mechanisms, to open up the black box and show the nuts and 
bolts” (Elster, 1983:24). It is evident that mechanism-based explanation cannot be founded 

upon excessive reductionism. To convincingly show the relevance of the greening 
mechanisms identified in this study, the empirical material will be presented through the lens 

of the greening mechanisms. Anticipating later steps of the analysis, it should also be 
mentioned that the greening mechanisms are seen to provide a link between the activities 

constituting the strategy for environmental sustainability and value creation. 

2.9 Constructing a model of analysis 

Subsequent to the first analysis of the case material, decisions had to be taken as to how the 
material could be further processed and analyzed to pursue the general research aim and 

answer the research questions. This goes back to the epistemological understanding how 
knowledge can be created. After thorough contemplation of earlier publications of a similar 

nature, both conceptual and empirical, it became evident that there was no readily available 
model to study the questions addressed. An own analytical model had to be developed, and it 

seemed feasible to tailor such a model. Earlier research from different fields provided the 
body of the model, allowing for existing frameworks to be adapted and combined. This 

would permit assembling the analytical tools deemed appropriate to pursue the different 
research interests. Constructing a coherent model of analysis was thus a heuristic process 

evolving in parallel with the growing understanding of how the research questions could best 
be answered. The choice of a theoretical perspective was an important linchpin in this 
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process. The analytical model is built up stepwise in Chapter 4, presenting the finalized 
model in Figure 4.7. 

2.10 Writing up the case studies 

Whetten (1989) sees description and explanation as the essential ingredients of a simple 

theory. The researcher should, however, be sensitive to the competing virtues of 
comprehensiveness and parsimony. George and Bennett (2005:31) explain that “case studies 

involve a trade-off among the goals of attaining theoretical parsimony, establishing 
explanatory richness and keeping the number of cases to be studied manageable”. The focus 

when writing up the case studies was to give explanatory richness and illustrate at a detailed 
level what a strategy for environmental sustainability entails at each case company. 

Eisenhardt and Graebner (2007) hold that presenting the evidence for the claims made is a 
critical aspect of empirical research. They acknowledge that case material, typically 

consisting of rich and detailed qualitative data, cannot be summarized so tightly. Also Pascale 
(2011) highlights the importance of providing sufficient information for readers to evaluate 

the credibility of the arguments made. Reflecting these views, the evidence presented in the 
empirical part of this study has been carefully analyzed and structured. However, to create 

understanding, rich description was given priority over parsimony.  
Mitchell (2006:37) argues that “(t)he presentation of a case study is significant only in 

terms of some body of analytical theory”. Consequently, intertwining theory with the 
narrative is a good way to show the close connection between empirical material and 

emerging theory, whereas quotations from key informants can illustrate and give support to 
the points made (Eisenhardt & Graebner, 2007). During the research process, different ways 
of presenting the case material have been tested36. In the final version, the greening 

mechanisms are used as an organizing structure, whereas quotations bear up many of the 
important points and make the material ‘come to life’, which is considered preferable to more 

abstract ways of description37. By making these choices, each case becomes a self-contained 
unit of meaning from which conclusions can be drawn by the researcher and by the reader. 

A further choice made was to anonymize the case companies and use the pseudonyms 
‘SouthEnGroup’ (Southern Energy Group), ‘LocalEnCo’ (Local Energy Company), and 

‘WestEnCo’ (Western Energy Company) throughout the thesis. The reason for this is that the 
identity of the companies could divert the reader from the descriptions provided. At the same 

time, such knowledge would not improve the understanding of the conceptual elements of 
environmentally sustainability strategies and their underlying mechanisms.  

Following the write-up of the case studies, the second step of the analysis was performed 
(‘Analysis 2’). During this step, depicted in Figure 2.3, the empirical material presented 
                                                 
36 In Schaad (2010) the activities have been organized in ‘activity systems’ following central themes, 

whereas another version (Schaad, 2011) used the conceptual areas to structure the empirical material 
presented. 

37 I am thankful to Irene Henriques for giving me valuable insights on data presentation. 
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through the lens of the five greening mechanisms was analyzed with the help of the 
framework of conceptual areas (presented in Figure 4.1). This reflects the interest to combine 

the dynamic concept of greening mechanisms with the more static conceptual areas to 
analyze how the greening mechanisms bear upon the conceptual areas and how activities and 

practices give meaning to the theoretical concepts. Hence, Analysis 2 involved examining 
how the conceptual areas are reflected in the empirical material and carving out in what way 

they become relevant in the empirical context. Each conceptual area was projected upon the 
activities of the respective company reported under each greening mechanism to examine the 

interaction between greening mechanism and conceptual area at every intersection. The 
resulting analysis is case specific, resulting in 20 short analyses per case company, 

synthesizing relevant insights from the empirical description.  

          Analysis 2 

 

 

 

 

Figure 2.3: Analysing activities and practices with the framework of conceptual areas 

2.11 Choosing a theoretical perspective  

The third research question: “How can strategies for environmental sustainability contribute 

to the sustainable development of municipal energy companies and society?” suggests a 

connection between the greening mechanisms and sustainable development on a firm and a 

societal level. Sustainable development is a recurring theme in this research. Providing an 

answer to the third research question requires a sound theoretical base that permits connecting 

firm value creation to sustainable development. The choice of theory being an important 

crossroad for the research, alternatives have been carefully evaluated. Empirical observations 

influenced the choice of theoretical base, reflecting the dominant drivers for adopting a 

strategy for environmental sustainability mentioned by respondents in the field. Although a 

broad range of drivers such as ethical concerns, compliance and legitimacy issues were 

named, long-run competitiveness surfaced as the predominant rationale for pursuing such a 

strategy. This finding made the strategic management field appear a valid theoretical choice. 

Theory from this field matches this research’s focus on company-wide strategies for 

environmental sustainability. However, the field’s emphasis on sustained competitive 

advantage creates a minor conflict, as municipal energy companies reportedly do not follow a 
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strict profit maximization logic (Sandoff, 2006b). Other goals such as achieving efficiencies 

and enhancing social welfare are more relevant measures of success (Sandoff, 2006b; 

Magnusson & Vallstrand, 2007). This circumstance makes municipal energy companies a 

special case and somewhat difficult to fit into mainstream strategic management thinking. 

However, informants emphasized the strategic relevance of corporate environmental 

sustainability, given the increasing carbon constraints encountered by their company. This 

establishes the link to future competitiveness, making stable, long-term financial performance 

the primary goal, rather than outperforming competitors. The research methodology gave 

further guidance for selecting a theoretical perspective. As case studies allow the researcher 

to study corporations from the inside, choosing a theory with the same point of departure 

seems appropriate. This condition was met by the resource-based view on strategy (RBV) 

(Wernerfeldt, 1984; Barney, 1986, 1991; Dierickx & Cool, 1989, Peteraf, 1993) which puts 

focus on internal firm characteristics, in particular its resources and capabilities, as sources of 

competitive advantage. A further reason for the choice of the RBV is its capacity to 

accommodate sustainable development issues, as argued for in Section 3.2.3, and its previous 

use in studies of environmental and social sustainability (e.g. Sharma & Vredenburg, 1998; 

Bansal, 2005; Rodriguez et al., 2002; Branco & Rodrigues, 2006). While the theory is 

presented in the theoretical chapter, resources and capabilities as concepts embodying the 

capacity to create value are introduced below. Furthermore, the relationship between 

activities, resources and capabilities in the literature as well as in this research is explained. 

2.12 Resources and capabilities as sources of value creation 

Activities as well as resources and capabilities have been used to explain how firm value can 

be created; the former are the building blocks of the activity-based view (Porter, 1985), 
whereas resources and capabilities form the basis of the resource-based view (e.g. Barney, 

1991). These theories share objectives and underlying assumptions and are therefore 
compatible to some extent (Sheehan & Foss, 2007). Attempts to integrate the two 

perspectives have been made (e.g. Sheehan & Foss, 2007), but without any major impact. 
Considering the linkages between the concepts of activities, resources and capabilities, it can 

be observed that a firm’s resources generally determine what activities it can engage in at any 
point in time (Ghemawat, 2001), whereas the activities of a firm can lead to the development 

of resources over time (Penrose, 1959). Capabilities play yet another role: According to the 
resource-based view (RBV), they are seen to enable a firm to deploy its resources to effect a 

desired end (Amit & Schoemaker, 1993). There is some overlap between activities and 
capabilities, although capabilities entail that the firm possesses the ability to perform an 

action (in a latent sense), whereas activities relate to the actual act of executing that action. 
Furthermore, capabilities are typically broader in scope and more integrative than activities 

(Sheehan & Foss, 2007).  
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The choice of entity that can explain value creation is necessarily linked to the theoretical 
perspective adopted. Yet, there are methodological issues associated with such choice. An 

experience made during data collection is that corporate activities can be easily identified and 
captured, whereas resources and capabilities are more elusive to study. When addressing 

capabilities during the interviews, respondents had difficulties to relate to the concept in a 
beneficial way for this study38. Activities, in contrast, were unproblematic. Being a natural 

topic of conversation and corporate communication, e.g. in annual reports, newsletters and on 
webpages, they were readily understood. This further motivated the choice of activities as 

basic units of analysis. However, Ghemawat (2001) argues that the activity-based view 
cannot convincingly explain how value can be created in a changing environment; its 

potential to address dynamic issue is seen as limited. Although activities and practices are the 
basic units of analysis in this research, they are not considered suitable to study value creation 

as such. In line with the RBV, resources and capabilities are the preferred concepts to explain 
value creation. Capabilities resulting from proactive environmental strategies or required to 
pursue such strategies have been the focus of previous research39. Resources and capabilities 

as sources of competitive advantage are well established in the literature; their choice as a 
means of value creation is therefore not discussed more in depth. To explain value creation 

from a strategy for environmental sustainability, sharing perspective with similar earlier 
studies allows comparing the results and building cumulative knowledge. Identifying the 

resources and capabilities developed from the case companies’ engagement in a strategy for 
environmental sustainability, as described in the next section, exposes in a tangible way how 

value can be created from high environmental commitment in a specific empirical context. 
This makes the process more explicit and may contribute to the understanding of value 

creation.  

2.13 Identifying capabilities and resources 

The aim of the 3rd step of the analysis (‘Analysis 3’) is to identify the capabilities and 
resources created by way of engaging in a strategy for environmental sustainability. The 

scheme of greening mechanisms serves as a screen to detect capabilities and resources 
created in each conceptual area of such a strategy (see Figure 2.4). This results in a list of 

discrete capabilities and resources that the case companies’ engagement in environmentally 
sustainable strategies gave rise to (see Appendix 3). The usage of the concepts of capabilities 

and resources does not fully live up to the criteria of the resource-based view (to be discussed 
in Section 3.2). A broader, more inclusive denotation is applied, which even includes skills, 

abilities or simply ‘things that the companies seem to perform well’.  
The question may arise whether capabilities and resources cannot be identified without 

the intermediate step via greening mechanisms. As mentioned, there are methodological 

                                                 
38 Answers indicated that respondents had different interpretations of the concept. 
39 A review will be provided in the theoretical chapter. 
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limitations in addressing capabilities directly in interviews. A second option would have been 
to identify capabilities and resources directly from the activities and practices found in the 

case companies. Although this may in principle be possible, it does not seem straightforward. 
Presumably, the analysis would have been less systematic and thus not as reliable. Several 

advantages with a mechanism-based analysis can be discerned. As such, mechanisms are 
intangible forces that underlie organizations’ efforts towards a desired end. Activities are the 

empirical manifestations of such mechanisms (cf. Machamer et al., 2000). Mechanisms thus 
have a higher level of abstraction than both, the units of analysis (activities), and capabilities 

and resources. Sharing similarities with middle range theories (e.g. Merton, 1968; Laughlin, 
1995), the mechanism scheme is a condensation of how the outcome of interest was 

generated at the case companies. Hence, mechanisms can create understanding at a meta-
level and are thus more widely applicable. Whereas mechanisms potentially are generic 

across firms, resources and capabilities (as well as activities) tend to be more firm-specific. 
Mechanisms are therefore well-suited to detect capabilities and resources generated in the 
four conceptual areas of a strategy for environmental sustainability in a systematic way.  

Beyond methodological considerations, the workings of a scheme of mechanisms, 
enabling municipal energy companies to embed an environmentally sustainable strategy in 

the company, are a core interest of this study. Identifying capabilities and resources with their 
help is a way to learn more about the greening mechanisms’ potential to contribute to value 

creation from such strategies. 

Analysis 3 
 

 

 

 

 

 

 

 

 

 

Figure 2.4: Identifying capabilities and resources by means of the greening mechanisms 
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companies that have acquired the suggested capabilities. This allows analyzing whether a 
capability or resource is firm-specific or generic among the studied companies, and why this 

might be so. Please note that in order for a capability to be considered present in a firm, it had 
to be prominent; i.e. clearly apparent from the collected material. Hence, a company that 

lacks a mark for a certain capability may possess that capability to some degree, but not in a 
prominent way. It follows that if a certain capability or resource could be found in a company 

according to the analysis, then the company very likely possessed that capability or resource 
at the time of the study. Vice versa, if a company lacks a capability or resource that other 

companies possess, one of three options may apply: it may not have been prominent, it may 
not have become apparent during the empirical study, or it may effectively be lacking in that 

company.  
Evidently, due to the explorative character of the investigation and the inevitable 

researcher bias, further research on the suggested capabilities is necessary to strengthen the 
findings. Moreover, capabilities and resources are not the focal interest as such. Rather, 
elucidating the effect of the greening mechanisms on value creation for the firm and society 

was aimed at. Capabilities and resources are expressions of the anticipated relevance of the 
greening mechanisms and, importantly, provide a link to prior research. 

Furthermore, the initial intention was to focus on identifying organizational capabilities 
only. However, during the analysis findings surfaced that did not fit the category of 

capabilities. These can best be described as invisible assets (Itami, 1987) of a resource 
character. As these resources are tightly linked to the capabilities, they are not reported 

separately, but additional comments are made in the analysis chapter. It should further be 
noted that the analysis does not touch upon tangible resources created from a strategy for 

environmental sustainability, such as specific investments in clean technology. 

2.14 Analysis of capabilities and resources’ value creation capacity 

The final analytical step, ‘Analysis 4’, involves examining the capabilities and resources 
developed from engaging in a strategy for environmental sustainability in terms of their value 

creation potential. The capabilities and resources were analyzed with a focus on their capacity 
to create value for the firm and value that is shared between the firm and society. Their 

capacity to create value for the firm is evaluated along three dimensions that were derived 
from the literature on the resource-based view and the natural-resource-based view. The 

capabilities and resources’ potential to create shared value between the firm and society is 
assessed in terms of their capacity to alleviate wicked problems. The identification of relevant 

evaluation criteria was a heuristic process, taking into account several strands of literature, 
mainly related to sustainability, wicked problems and the resource-based view. Relevant 

criteria for the analysis of value creation are discussed in Sections 4.4.1 and 4.4.2. Figure 2.5 
depicts this final analytical step. 
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Figure 2.5: Analyzing the capacity to create firm value and shared value 

2.15 Other aspects analyzed 

Subsequent to Analysis 4, some further aspects of interest appeared that should yield 
interesting insights into strategies for environmental sustainability. The analysis chapter is 

therefore divided in three parts. The first part (Section 6.3.1) provides a ‘bird’s-eye view’ on 
the capabilities and resources identified. Their occurrence in each conceptual area, in each 

greening mechanisms and at each intersection is analyzed. This should give a more fine-
grained understanding of the greening mechanisms’ importance for each conceptual area of a 

strategy for environmental sustainability. An analysis is also performed for each company, 
pointing at strengths and weaknesses. The subsequent section (6.3.2) analyzes the capabilities 

and resources under each greening mechanism generating mainly firm value, and those 
producing shared value between the firm and society. Results are then compared. Thereafter, 

Section 6.3.3 analyzes generic capabilities (found in all three firms) with firm-specific 
capabilities and compares the results. Throughout these analyses, parallels are drawn between 

prior literature on capabilities necessary for corporate greening and present findings. In the 
last part (Section 6.3.4), a synthesis of the capabilities with the potential to create shared 

value is made, suggesting a number of capabilities identified in this research that complement 
the natural-resource-based view. 

2.16 Time-line over the research process 

The research process outlined chronologically in Figure 2.6 indicates a two-step procedure. 

Doctoral studies towards a licentiate were initiated in 2007, leading to a licentiate degree in 
summer 2010. The second stage leading towards the doctoral degree lasted from autumn 

2010 to autumn 2012. 
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Figure 2.6: Time-line over the research process 
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3 Theoretical foundations to explain strategies for environmental 
sustainability 

This chapter aims at creating a theoretical base for understanding strategies for environmental 
sustainability of municipal energy companies with a high environmental commitment. 

Metaphorically speaking, constructing a theoretical framework can be compared to building a 
house. A foundation, walls, a roof, etc. are needed. This first part of the theoretical chapter, 

however, does not deal with the building blocks of the house, but with its surroundings, i.e. 
the question where the house is going to be built. The characteristics of the surrounding 

environment influence the design of the house. For instance, its building blocks should be 
functional in the face of the prevailing climate. Accordingly, before building a house we need 
to be familiar with its environment. Similarly, before constructing a theoretical framework, 

we need to understand the background against which it is constructed. What is the wider 
context of the problem investigated? The need for knowledge production to be increasingly 

integrated with its social context has been addressed by several authors (e.g. Nowotny et al., 
2001; Flyvbjerg, 2001). To be able to answer what a strategy for environmental sustainability 

entails, and what the likely consequences of pursuing such a strategy are, broader contextual 
understanding is needed. This does not only relate to the conditions framing the actions of the 

companies in question, but also to the broader normative assumptions that underlie such a 
research aim. 

3.1 From sustainable development to sustainable business 

A broader view puts the theoretical framework that should guide this investigation into 

perspective and makes it better grounded in the larger research context. As a first step, we 
require knowledge of what environmental sustainability, a core concept in this research, 

involves at a principle level, and how it can be pursued. Getting more familiar with the 
concept, it soon becomes evident that environmental sustainability cannot be considered in 

isolation. Its interconnectedness with social concerns and the question how these two are to 
develop in harmony inevitably directs our attention to questions of sustainability and 

sustainable development. To pursue this research in an open-minded and constructive way, it 
is necessary to be receptive to what the literature on sustainability and sustainable 
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development can contribute to the debate on business and the natural environment. What are 
the commonalities and conflicts when translating these concepts to the corporate sphere? It is 

also important to be knowledgeable about the conceptual and practical challenges immanent 
in these concepts. What are the issues discussed, and are there any parallels we can draw 

when studying strategies for environmental sustainability? So how can deeper knowledge of 
these concepts inform this study? Trying to integrate separate fields with different 

rationalities addresses an important blind spot in the literature, and may help to increase the 
relevance of this research. 

Accordingly, this first part of the theoretical chapter provides basic knowledge about the 
elusive concepts of sustainability and sustainable development (Marshall & Toffel, 2005; 

Palmer et al., 1997), and how they are handled in the relevant literature. Such knowledge 
serves as the backdrop of the theoretical framework that is established in this chapter. The 

next section introduces the concept of environmental sustainability. Subsequently, literature 
touching on sustainable development and sustainability from a social science perspective is 
reviewed. Thereafter, the main arguments as to the implications of these concepts for 

management research are outlined. Finally, conclusions are drawn for the theoretical 
framework, and its building blocks are introduced. 

3.1.1 Environmental sustainability 

In recent decades, the nature of environmental problems has fundamentally changed. These 
problems can be characterized as problems of emergent complexity (Dimento & Ingram, 

2005). They have both multiplied and changed character from local to global, from distinct to 
diffuse, and from relatively low complexity to high complexity (Robèrt et al., 1997).  The 

physical limits of our planet have been well established in the past decades (e.g. Meadows et 
al., 1972, 1992; Rockström et al., 2009), pointing at the urgent need to redirect our develop-

ment path towards sustainability (Goodland, 1995; Robèrt et al., 1997). Moreover, 
environmental sustainability is a prerequisite to achieve social sustainability (Goodland, 

1995) and represents the bottleneck for sustainable development more in general.  
Environmental sustainability is a natural science concept and therefore obeys biophysical 

laws40. It is generally defined as the “maintenance of natural capital” (Goodland, 1995:10; 

Bartelmus, 2003), whereas natural capital is “any stock of natural resources or environmental 
assets, such as oceans, forests or agricultural land, that yield a flow of useful goods and 

services now and into the future” (MacDonald et al., 1999:74). Environmental sustainability 
refers to two fundamental environmental services: the source and the sink function. These 

must remain unimpaired in order to sustain global life-support systems. While the source 
capacities of the global ecosystem provide raw material inputs such as food, air, water and 

energy, the sink capacities assimilate outputs and wastes41. These source and sink capacities 

                                                 
40 These evidently supersede man-made laws (Robèrt et al., 1997). 
41 For instance the atmosphere’s capacity to absorb pollution (MacDonald et al., 1999). 
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are finite and in general non-substitutable, and their self-regenerating properties are 
frequently slow (Goodland, 1995). From an anthropocentric perspective, maintaining these 

life-support systems is a question of survival. This is why many aspects of environmental 
sustainability provide the very base of the sustainability hierarchy established by Marshall 

and Toffel (2005)42. The question remains how the existing biophysical constraints can be 
translated into guiding principles for sustainable development.  Few scientific frameworks 

provide such clear guidance as The Natural Step (TNS) (e.g. Robèrt et al., 1997; Robèrt, 
2000; Robèrt et al., 2002). Bridging environmental sustainability and a sustainable society, 

the framework presents four system conditions, i.e. basic principles towards a sustainable 
future. The first three refer to the need to maintain ecosystem functionality and to restrict 

waste streams to the pace at which natural systems can absorb them. Accordingly, in order for 
society to be sustainable, nature is not systematically subject to (i) increasing concentrations 

of substances extracted from the Earth’s crust; (ii) increasing concentrations of substances 
produced by society; (iii) physical impoverishment by over-harvesting or other forms of 
ecosystem manipulation, and (iv) resources are used fairly and efficiently in order to meet 

basic human needs worldwide43 (Robèrt, 2000; Robèrt et al., 2002). 

3.1.2 Sustainable development and sustainability 

Contrary to environmental sustainability, the concepts of sustainable development and 

sustainability are socially constructed (Robinson, 2004). Sustainable development and 
sustainability are often used as synonyms, although the choice of label can indicate the likely 

viewpoint of a commentator (Palmer et al., 1997). Historically, the conflicting standpoints 
relate to the relative importance of technology and individual human responsibility for 

finding solutions to environmental degradation. Those propagating a technocentric approach, 
oriented towards efficiency gains and improvements in technology, tend to prefer the term 

sustainable development. The other side follows an eco-centric approach, focusing on value-
related questions and fundamental changes in individual attitudes towards nature. The 

adherents of this view preferably use the term sustainability44 (Robinson, 2004). Besides 
ideological aspects, pragmatic reasons may guide the choice of terminology. For instance, 
Diesendorf (2000) treats sustainability as the goal or endpoint of a process called ‘sustainable 

development’. Likewise, Robèrt et al. (2000) treat sustainable development as a process that, 
when following certain principles, leads to a favorable outcome, sustainability. This is the 

preferred interpretation of the terms throughout this thesis.  

                                                 
42 These authors have categorized and prioritized diverse sustainability issues, reflecting their urgency, 

severity, uncertainty of consequences as well as temporal and spatial dimensions.  
43 For a more detailed explanation of the four system conditions please refer to Robèrt et al., 2002, pp. 

198-199. 
44 Gladwin et al. (1995) provides an in-depth discussion of the consequence of a technocentric or eco-

centric approach to sustainability.  
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Benn and Dunphy (2007) reflect on the challenges presented by sustainability and state 
that “(s)ustainability is an open and contestable concept with many layers of meaning”. 

Sustainability is seen as a value-based concept, frequently subject to political discussions. It 
spans over space and time, giving rise to implementation problems on various levels. Local 

concerns must be balanced against global ones, short-term objectives against long-term 
objectives and economic targets against social and environmental targets. In addition, it has 

relevance for entities of all sizes, from individuals to companies and from countries to regions 
and the world community (Benn & Dunphy, 2007). It is also obvious that sustainability 

embodies a long-term perspective (e.g. Dincer, 2000).  
Bergström et al. (1998) call sustainable development a ‘living paradox’. Sustainable 

development is seen as a problem-solving idea with the ambition to take care of many 
contemporary problems simultaneously. It is the ‘liberté, egalité et fraternité’ of the 1990s 

and embodies a vision of the society we all should strive for. The authors stress that one 
should make a choice between considering sustainable development merely as a utopia or as 
a formula for development. The former might be rather value-laden, whereas treating 

sustainable development as a formula requires a more hands-on approach.  
On a political level, the term sustainable development has had a central role since the late 

1980s. The concept has been widely used as a foundation for the formulation of international 
treaties and policies (Bergström et al., 1998). The report ‘Our Common Future’ established 

by the Brundtland Commission for the UN in 1987 was a milestone in delineating and 
popularizing the concept of sustainable development (CWIB, 2009). It promoted the idea of 

economic growth while preventing environmental degradation (Kallio et al., 2007). The 
shorthand characterization of sustainable development, being “development that meets the 

needs of the present without compromising the ability of future generations to meet their own 
needs” (WCED, 1987:23) is still the most widely accepted and commonly applied definition 

(Munda et al., 1994). It has been endorsed by governmental and other organizations 
worldwide as an approach to achieving sustainability (Gladwin & Krause, 1997), in particular 

since it was used at the 1992 Earth Summit (Dunphy et al., 2003). A more comprehensive 
definition was coined by The National Round Table on the Environment and the Economy, 

whereas sustainability is defined as “principles that seek to establish a dynamic balance 
between economic, environmental and social priorities, and to improve or maintain human 

and ecosystem well-being together, both now and into the long-term, locally and globally” 
(Sustainability, 2008). This definition emphasizes that sustainability is a three-dimensional 

concept balancing between environmental protection, social development and economic 
growth (UNEP, 1992). The systemic and long-term nature of environmental, social and 
economic development highlights complexity and uncertainty as key issues for sustainability 

(Voss & Kemp, 2006), clearly showing that the concept has a large magnitude in time and 
space and hence is challenging to negotiate.  

For obtaining a broader understanding, it seems useful to address the ethical paradox 
within sustainable development. Sustainability means that something is not depleted 
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(Bergström et al., 1998). The term suggests that an ecosystem can subsist over time with 
hardly any alteration. Adding the idea of development made sustainability shift in focus. It is 

no longer looked at from the perspective of the environment but from that of society and the 
capital economy. While ‘sustainability’ bears the environmental emblem, ‘development’ 

stands for the economic perspective. Sustainable development as a term hence aims at 
mitigating and moderating the paradox between the two sides (Jabareen, 2008). This seems to 

hold out the promise that ecological sustainability and economic development can be 
reconciled, which is believed to be the reason why the concept enjoys wide support (Sachs, 

1993). Sustainable development seems to reassure that it is possible to cope with the 
ecological crisis without affecting existing economic power relationships. Baeten (2000) 

argues that under the banner of sustainable development, ecology and capitalism are no 
longer contradictory and the limits to growth are thus negotiable and manageable. Should this 

interpretation prevail, there is clearly great risk that the status quo is perpetuated. Dobers et 
al. (2001:338) conclude that two opposing perspectives emerge, illustrated by the two 
statements: “Society can reach sustainability within the present conditions of market 

economy!” and “Society must undergo major and drastic changes to reach sustainability!”, 
respectively.  

In an academic context, sustainable development can be called a meta-organizing concept 
or paradigm that allows researchers both to transgress disciplinary borders and to trespass 

boundaries between academia and practice (Füssel, 2005). However, the concept is not seen 
as unproblematic. Jabareen (2004) argues that there is a lack of a comprehensive theoretical 

framework for understanding sustainable development and its complexities. Researchers like 
Villanueva (1997) and Marshall and Toffel (2005) point at a disagreement over what should 

be sustained, since operative definitions are missing. In addition, definitions of sustainable 
development are considered to be vague (Gow, 1992; Jabareen, 2004, 2008). Yet others 

regard definitional diversity as very probable during the early period of any potentially grand 
new idea of general usefulness and compare sustainability to democracy, liberty and equality 

(Gladwin et al., 1995). Following Kuhn (1970), it is to be expected that emerging paradigms 
based on entirely new fundamentals do not possess a full set of concrete rules or standards. 

Although creating confusion in the various debates on sustainable development, Robinson 
(2004) sees the openness of meaning as an advantage. Sustainable development may profit 

from what can be called ‘constructive ambiguity’, as a precise definition might exclude those 
whose views are not expressed in that definition. In the messy world of negotiations around 

sustainable development, the lack of a precise definition may represent a political opportunity 
(Robinson, 2004).  

While some argue that the ‘openness of meaning’ of the concept never can be closed 

(Lafferty & Langhelle, 1999), and perhaps not even should be closed (Robinson, 2004), 
Gladwin et al. (1995) propose that it is feasible to deduce some principal components of 

sustainable development, pointing at shared conceptions within academia. Their content 
analysis of numerous definitions of sustainable development suggests that the concept stands 
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for “a process of achieving human development in an inclusive, connected, equitable, 
prudent, and secure manner” (Gladwin et al., 1995:878). Lafferty and Langhelle (1999) argue 

that, despite its weaknesses and ambiguities, the concept of sustainable development is the 
best available idea for achieving ecological balance while taking into consideration both 

global and generational equity. In their view, sustainable development should be treated as an 
ethical code for human survival and progress. 

3.1.3 Implications for management research 

Making sustainable development turn into a genuine concern for business and integrating it 
into day-to-day practices is undoubtedly one of the big challenges of our time. Ehrenfelt 
(2004) asks whether the management of environmental issues differs from ordinary tasks and 

if so, why it is different. On the one hand, there are researchers arguing that issues 
surrounding organizations’ management of the natural environment require no new 

management theories; researchers should thus attempt to solve these problems with existing 
theories (Boons, 1997; Wolff, 1998). Ehrenfelt (2004), on the other hand, argues that the 

study of environmental management in firms differs from other strategic pressures and 
deserves a distinct treatment. He asserts that other management issues can be framed in two-

by-two matrices, whereas sustainability and the environment are more complex notions 
surrounded by extremely complex institutional fields. Hall and Vredenburg (2003) point out 

that managers have experienced considerable difficulties to deal with sustainable 
development pressures, particularly due to the fact that their strategies often are inadequate to 

accommodate demands of highly complex and uncertain nature. Hence, many firms are 
struggling with how sustainability can be linked with corporate strategy (AMA, 2007). 

According to Elliot (2011:198), for many business leaders the essential dilemma is 

[…] why, how, where, and when to transform the organization to become environmentally 
sustainable while planning for and developing business initiatives for a future market that will 
fundamentally change, applying technologies that are still emerging, and needing to comply with 
regulations that are yet to be determined. 

Post (1991) argues that environmental issues force managers to think at levels of abstraction 

not normally used in managerial decision making. In the same vein, McGee (1998) questions 
if the dominant strategic management theories can be made ‘ecologically sustainable’, i.e. if 
they can be augmented by adding sustainability principles. The alternative is the development 

of a new paradigm with sustainability elements at its core (Jennings & Zandbergen, 1995). 
Gladwin et al. (1995) see it as a great challenge to transform management theory and 

practice in order to make a positive contribution to sustainable development. We can 
hypothesize how sustainable development reasoning impacts on organizations and 

organizational research. Eccles et al. (2011) studying companies with a strong culture of 
sustainability find that these companies are characterized by distinct governance mechanisms 

that link executive compensation to sustainability objectives and directly involve the board in 
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sustainability issues. The adoption of social and environmental policies is strong among these 
firms. Further characteristics are a more long-term orientation and an active stakeholder 

management process. Gladwin et al. (1995) expect that sustainability-oriented companies can 
improve quality of life by focusing on maintaining or reducing energy and matter throughput. 

For the society at large, they anticipate that development should replace growth as the main 
objective. Assumptions of infinite growth ought to be removed from theories of strategy and 

organization. Qualitative improvements instead of quantitative expansion should be the base 
for theorizing. Gladwin et al. (1995) further raise the question whether sustainability requires 

organizations to develop a sense of place, becoming rooted in communities, a question that is 
relevant also for this research.  

Berke and Conroy (2000) lend support to the argument that there is no general agreement 
on how to translate sustainable development into management practice. On a critical note, 

when it comes to how sustainable development relates to actual practice, Andrews (1997:19) 
observes that “sustainable development is primarily symbolic rhetoric, with competing 
interests each redefining it to suit their own political agendas, rather than serving as an 

influential basis for policy development”. Luke (2005) holds that the concept of sustainable 
development is being used, if not abused, to promote more efficient but still unsustainable 

consumption. Conversely, Newman (2007) finds that sustainable development, despite being 
a contested concept, continues to be popular at all levels of organizations. Likewise, Gladwin 

et al. (1995) see a broad, overlapping consensus around the goal of sustainable development 
forming. All the same, greater attention needs to be paid to transformational change and 

operationalization along these lines (Gladwin et al., 1995). Two factors are seen as decisive. 
Given that corporations are the primary engine of economic development (Shrivastava, 1995; 

Hart, 1997) that possess the financial resources, technical knowledge and institutional 
capacity to foster the necessary changes towards ecological and social sustainability 

(Schmidheiny, 1992; Hawken, 1993), business needs to be ‘on board’. At the same time it is 
obvious that sustainable behavior must become a source of competitive advantage if this 

power is to be harnessed (Shrivastava, 1996).  

3.1.4 Delineating the theoretical framework 

Summing up the main points from the previous sections, we face highly complex global 
sustainability issues which involve large uncertainties and long time horizons. Integrating 

such concerns into management research and practice has proven to be a difficult 
undertaking. Hence, drawing parallels from the all-inclusive concepts of sustainability and 

sustainable development to the firm-level concept of environmentally sustainable strategies is 
an intricate task. Three prominent issues surface that merit attention when constructing a 

theoretical framework: 1) Competitiveness is clearly a key concern if we expect committed 
involvement by business in sustainability issues. 2) It seems adequate to specifically look for 

management theories that can accommodate long-run considerations. 3) The theories should 
allow for complexity to be handled rather than reduced. Considering that the transition 
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towards an environmentally sustainable business by municipal energy companies is studied 
from the inside, and that these companies see environmental sustainability as a vital strategic 

issue to reposition themselves in a carbon-constrained world, management theories that 
reflect these facts are required.  

The resource-based view (RBV) on strategy (Wernerfeldt, 1984; Barney, 1986, 1991; 
Dierickx & Cool, 1989; Peteraf, 1993), shedding light on the internal resources and 

capabilities necessary to achieve a sustainable competitive advantage, seems to correspond 
well with this research approach and the larger problem context. Naturally, it is of interest 

whether a strategy for environmental sustainability has the potential to create resources and 
capabilities that are vital for firm competitiveness, and if so, how? Returning to the metaphor 

of building a house, the RBV represents the cornerstones of the framework. The theory is 
introduced in Section 3.2. However, against the background of the pressing sustainability 

challenges, it seems important to investigate whether and in what way the RBV can 
accommodate broader sustainable development concerns. This is considered in Section 3.2.3. 
To complement the theoretical framework, the natural-resource-based view (NRBV) 

launched by Hart (1995), a theory45 that connects the RBV with the challenges posed from 
reconciling business activities with the natural environment, is added. The NRBV specifically 

addresses how environmental sustainability can be pursued in a competitive context. 
Metaphorically speaking, this theory provides the foundation walls. The NRBV is presented 

in Section 3.3. Critical reflections on this theory and its capacity to take sustainability issues 
into consideration are provided in Section 3.4.2. Subsequently, the roof of the construction is 

raised, represented by the ‘Sustainable Value Framework’ (Hart & Milstein, 2003), which is 
presented in Section 3.5. Furthermore, against the background of the aim to bring RBV and 

sustainable development closer together, the concept of shared value creation (Porter & 
Kramer, 2006, 2011) is introduced. In a metaphorical sense, this concept represents the 

windows through which to look at the surroundings, offering the opportunity to develop 
resource-based reasoning further in alignment with sustainable development. Finally, Section 

3.6 presents a review of organizational capabilities addressed in the NRBV. 

3.2 The resource-based view (RBV) 

The main principles that the RBV (Wernerfelt, 1984; Barney, 1986, 1991; Dierickx & Cool, 
1989; Peteraf, 1993) introduced to strategic management, after a decade dominated by the 

industrial organization (IO) perspective46 (Porter, 1980; 1985), were firstly that resources of 
firms are heterogeneous and imperfectly mobile, and secondly that firm attributes rather than 

                                                 
45 Based on criticism of the RBV (Priem & Butler, 2001), it is arguable if the NRBV should have the 

status of a theory of the firm or if it rather represents a view or an organizing framework. The use of 
the term theory does not contain any value judgment on this.  

46 This perspective focuses on product markets, viewing the sources of profitability to be the 
characteristics of the industry as well as a firm's position within it (Amit & Shoemaker, 1993). 
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industry structure matter. Accordingly, factors inside organizations are seen as the principal 
source of competitive advantage47 (Rouse & Daellenbach, 1999). 

In his seminal article, Barney (1991) examines the link between firm resources and 
sustained competitive advantage. Resources are defined as physical capital, financial capital, 

human capital and organizational capital (Barney & Clark, 2007). More precisely, firm 
resources encompass all assets, capabilities, organizational processes, firm attributes, 

information, knowledge, etc. possessed by the firm that enable it to “conceive of and 
implement strategies that improve its efficiency and effectiveness” (Barney, 1991:101). 

However, not all resources enable a company to create a competitive advantage, let alone to 
achieve a sustained competitive advantage (i.e. which cannot be imitated by competitors). To 

obtain a sustained competitive advantage, resources must be strategically relevant, which 
involves that they have to be valuable, rare and imperfectly imitable. In addition, no close 

substitutes may exist. These four characteristics are also referred to as the VRIN model. 
Valuable refers to the ability of firm resources to create sustainable value for a company. 

Accordingly, resources are valuable when they enable a company to conceive or implement 

strategies that increase its efficiency and effectiveness (Barney, 1991). Rarity means that 
valuable resources should be heterogeneously distributed across firms. They should not be 

easily accessible to competitors and ought to be possessed only by a small number of firms 
(Barney, 1991; Barney et al., 2001). Imperfect imitability refers to resources being costly to 

imitate48 (Barney & Clark, 2007). This is due to three resource characteristics, singly or in 
combination. First, valuable and rare resources can be imperfectly imitable due to unique 

historical conditions, meaning that the resources originate from particular circumstances in 
space and time49 or as a result of path dependence. Second, causal ambiguity can make 

resources imperfectly imitable. Causal ambiguity denotes that the management has a poor 
understanding of the link between a resource and the sustained competitive advantage it 

creates. Third, social complexity can make a resource imperfectly imitable. Social complexity 
refers to relational attributes among firm members and/or stakeholders which can be difficult 

to achieve despite systematic efforts to do so. A company’s reputation among customers or 
suppliers and corporate culture are examples of socially complex resources (Barney, 1991). 

Barney (2001) considers the reasons why valuable and rare firm resources can be costly to 

                                                 
47 According to Peteraf and Barney (2003:314) ‘(a)n enterprise has a Competitive Advantage if it is able to 

create more economic value than the marginal (break even) competitor in its product market’. 
48

 Imitation as such can be defined as the “the diffusion of successful business models – defined in terms 
of resources deployed and/or activities performed – across the population of firms” (Ghemawat, 
2001:84). 

49 A firm that obtains valuable and rare resources as a result of its unique path through history will be able 
to exploit those resources and implement value creating strategies that cannot be imitated by other 
firms (Barney, 1991). Unique historical conditions reflect contexts (time, location, etc.) that determine 
the relative importance of a resource or capability (Michalisin & Stinchfield, 2010). A related term is 
time-compression diseconomies (Dierickx & Cool, 1989). 
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imitate an important part of his 1991 article as they specify the conditions under which firms 
could possess a sustained competitive advantage.  

Barriers to imitation increase the cost of other firms aiming at duplicating the resources 
of a successful firm. However, if substitutes for these resources exist which are not costly to 

imitate, then the strategy can be duplicated at low cost, invalidating the competitive 
advantage. Consequently, the last requirement refers to the non-substitutability of rare, 

valuable and imperfectly imitable resources. No alternative resource may exist that enables a 
competitor to implement the same strategy and in that way invalidate the company’s 

sustained competitive advantage (Barney, 1991). Makadok (2001a) however contends that in 
reality, many strategically-relevant resources are at least partially imitable or substitutable.  

In his later work, Barney (1999) extends his framework to address the question “(i)s a firm 
organized to exploit the full competitive potential of its resources and capabilities?” (Barney, 

1999:171). Hence, the aspect of ‘Organization’ is added, which results in the VRIO 
framework, refining the last portion of the model. Factors such as a company’s formal 
reporting structure, management control systems and compensation policies, often called 

complementary resources and capabilities, are seen to be relevant for the framework since 
they, in combination with other resources and capabilities, enable the organization to exploit 

the full potential of their competitive advantage (Barney, 1999).  

3.2.1 The role and nature of capabilities 

Several authors (e.g. Stalk et al., 1992; Amit & Shoemaker, 1993; Hitt et al., 1997; Grant, 

2008) distinguish between resources and capabilities. It is suggested that resources represent 
a firm’s fundamental financial, physical, individual and organizational capital attributes. 

Hence, resources are assets that managers deploy. Capabilities are attributes that enable a 
firm to exploit its resources in implementing strategies. They are the skills and abilities 

captured within a firm. Amit and Shoemaker (1993:35) depict capabilities as “information-
based, tangible or intangible processes that are firm-specific and are developed over time 

through complex interactions among the firm’s Resources.” Even other authors describe 
capabilities as the “cumulative outcomes of historical processes” (Marcus, 2005:29).  

Makadok (2001a) concludes that two key features distinguish a capability from other 

types of resources. Firstly, capabilities are firm-specific as they are embedded in the 
organization and its processes. As a result, the ownership of capabilities cannot be easily 

transferred. Marcus (2005:29) concludes that capabilities are “less measurable, analyzable, 
understandable and tradable than resources”. The second distinction is that capabilities have 

as their primary purpose to enhance the productivity of other resources possessed by the firm.  
Nelson and Winter (1982) portray firms as developing capabilities from an incremental 

and path dependent process of learning from experience. Another way of creating capabilities 
is through learning from inter-organizational ties (Dyer & Singh, 1998; Lorenzoni & 

Lipparini, 1999). Firms learn about capabilities through networks and exploit external 
knowledge with the help of their absorptive capacities (Cohen & Levinthal, 1990). According 
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to Prahalad and Hamel (1990), capabilities are ‘building blocks’ that aggregate into core 
competencies. Thus, capabilities represent a system’s separate components and suggest a 

potential. Prahalad and Hamel (1990) further argue that companies possess many capabilities, 
30 or more, but only a few competencies. Amit and Shoemaker (1993) comment further that 

capabilities can provide strategic flexibility. As Teece and Pisano (1998) argue, capabilities 
typically must be built since they cannot easily be bought. Kraaijenbrink et al. (2010) see, 

however, limitations with the capabilities approach. Resources and capabilities should both 
be considered as capacities that enable (and at the same time constrain) a firm’s actions. 

Penrose (1959) emphasizes the path dependent nature of firm resources. It is argued that 
the activities of a firm lead to the development of resources over time. As a result, a firm’s 

resources are directly related to its past activities. To conclude from the above, sustained 
competitive advantage and the unique resources necessary to implement a value creating 

strategy cannot be purchased on open markets (e.g. Barney, 1986; Dierickx & Cool, 1989). 
Rather, firms must look inside to find competitive advantages in the rare, imperfectly imitable 
and exploitable resources they already control (Barney & Clark, 2007) or build the necessary 

resources and capabilities internally. The key message is thus that firms should build their 
strategies on internal strengths (e.g. Grant, 2008). 

3.2.2 Value creation through reduced costs and improved opportunities 

From a resource-based perspective it is of interest to know how resources and capabilities 
affect current or future costs, as well as perceived benefits arising from seizing future 

opportunities. Within the RBV and related literature, there are several definitions regarding 
the characteristics that indicate the value of a resource or a capability. The thrust of these 

definitions is in line with Barney (1991:101), stating that the value of a resource is associated 
with the degree to which it enables the firm to “conceive of and implement strategies that 

improve its efficiency and effectiveness” (Leiblein, 2011). Efficiency is expressed in the 
ability to reduce costs, whereas effectiveness relates to the capacity to increase value 

(Kraaijenbrink et al., 2010). The value of a resource or capability in terms of its contribution 
to efficiency is related to its efficiency properties. These can be determined by judging upon 
the technical fitness or productivity of the resource or capability (Leiblein, 2011). Regarding 

the effectiveness criterion, several authors address that heterogeneous expectations may affect 
future opportunities. For instance, Barney (1986:1231) holds that 

Strategic factor markets will be imperfectly competitive when different firms have different 
expectations about the future value of a strategic resource. In these settings, firms may obtain 
above normal economic performance from acquiring strategic resources and implementing 
strategies. 
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Heterogeneous expectations in strategic factor markets50 involve that different strategizers 
will have different expectations about the future value of a strategy. As a result, it is possible 

for some strategizers to generate rents from acquiring or developing the resources needed to 
conceive and implement a certain strategy and implementing that strategy subsequently 

(Barney & Clark, 2007). Strategizers with more accurate expectations about the future value 
of a strategy are able to avoid economic losses from optimistic expectations. Furthermore, 

they are more likely to anticipate and exploit potential opportunities for competitive 
advantage in strategic factor markets. Consequently, such firms are expected to perform 

better than firms with less accurate expectations about the future value of strategies. 
Nevertheless, as a result of the difficulty in estimating a strategy’s return potential, luck can 

always play a role in shaping a firm’s competitive advantage from strategy implementation 
(Barney, 1986; Barney & Clark, 2007).  

According to Rumelt (1987), there is a difference between the ex ante cost of acquiring 
resources and the ex post value of implementing them. As stated in Peteraf (1993), firms can 
develop strategic assets and distinctive competencies because they possess the insight to 

identify critical environmental resources and capabilities ex ante and then limit competition 
for such resources and capabilities by raising barriers to imitation. Following this view, the 

characteristics constituting the value of a resource or capability refer to the future 
opportunities embedded in the resource that allow the firm to achieve a competitive position 

in the marketplace. For instance, Kogut and Kulatilaka (1994) view capabilities as platforms 
that create a generic set of resources and hence represent investments in future opportunities.  

Attempting to clarify the RBV notion of value creation, Makadok (2001a) distinguishes 
between resource-picking and capability-building. The former creates value when the 

resource is selected, i.e. a priori. In contrast, capability-building creates value only after 
resource deployment, given that the purpose of a capability is to enhance the productive value 

of other resources possessed by the firm. By implication, capability-building can only create 
economic value if a firm is successful at acquiring the resources on which relevant 

capabilities can exert their productivity-enhancing influence (Makadok, 2001a).  
Furthermore, it is debated whether the value of a resource should be determined 

endogenously (e.g. Makadok, 2001b) or exogenously, i.e. by the market (Priem & Butler, 
2001; Barney, 2001; Ambrosini & Bowman, 2001). As Ambrosini and Bowman (2001) point 

out, resources can be destroyed through competitor imitation or substitution, while shifts in 
demand can make resources redundant. Consequently, environmental contexts affect the 

competitive value of a resource (e.g. Miller & Shamsie, 1996). 
Another discussion emphasizes that a difference should be made between value creation 

and value appropriation (e.g. Barney & Clark, 2007; Mizik & Jacobson, 2003). Firms do not 

                                                 
50 Defined as markets where the resources necessary to implement a strategy are acquired (Barney, 1986). 
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necessarily appropriate all the competitive advantage (economic rents) they generate51. 
Moreover, according to Barney and Clark (2007) firm profit refers to that part of the 

economic rents that the firm is able and willing to appropriate.  
Summing up, the RBV suggests that it is possible to develop a theory of persistent 

superior firm performance, using a firm’s resources and capabilities as units of analysis 
(Barney & Clark, 2007). Several implications follow from this view on sustainable 

competitive advantage. Firstly, the correct level of analysis for resource- and capability-based 
logic is at the level of the resource, not at the level of the firm (Barney & Clark, 2007; 

Leiblein, 2011). However, the firm is commonly the unit of accrual. As a consequence, 
scholars are encouraged to look inside the firm, where resources are located, in order to learn 

more about the relationship between resources and strategies (as opposed to correlating 
aggregate measures of resources with aggregate performance measures) (Barney & Clark, 

2007). From their review, Armstrong and Shimizu (2007) conclude that empirical research 
from a resource-based perspective has mainly focused on the effect of firm-specific resources 
on the overall performance of the firm. Barney and Clark (2007) maintain that research 

findings are in general consistent with the resource-based expectations. 
Despite its popularity, the RBV has been subject to considerable criticism. For instance, 

Priem and Butler (2001) question the ability to operationalize and test the RBV. They argue 
that the theory is tautological, i.e. true by definition. Other criticism addresses the all-

inclusive definition of resources (Priem & Butler, 2001). This is seen as problematic for 
several reasons. For instance, there is no distinction between resources that are inputs to the 

firm and capabilities that enable the firm to select, deploy and organize such inputs. 
Furthermore, the RBV does not address in what way different types of resources may 

contribute to a sustainable competitive advantage in a different manner (Kraaijenbrink et al., 
2010). Further criticism relates to the indeterminate nature of the value of a resource (Priem 

& Butler, 2001; Kraaijenbrink et al., 2010) and the definition of a competitive advantage in 
general (e.g. Leiblein, 2011; Kraaijenbrink et al., 2010). A criticism relevant to the present 

research addressed by Sheehan and Foss (2007) is that the RBV lacks a concern with the 
processes of building strategic resources. Neglecting the process ‘black box’ makes the link 

between resources and their contribution to value creation less transparent. The RBV’s failure 
to address important implementation issues results in a lack of managerial guidance. 

Various scholars (e.g. Leiblein, 2011; Kraaijenbrink et al., 2010; Lockett et al., 2009; 
Sheehan & Foss, 2007) have suggested ways forward to advance the RBV. In spite of the 

deficiencies addressed, Barney and Clark (2007) consider the RBV to have the potential to 
continue generating new theoretical and empirical insights. 

  

                                                 
51 This may be the case in municipal energy companies, given their multiple business objectives (Sandoff, 

2006b).  
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3.2.3 The RBV and sustainable development 

The aim of this section is to establish a conceptual link between the RBV and sustainable 
development52. Characteristics and underlying assumptions of the two concepts will be 

compared first. Thereafter, an overview will be given of how the RBV has been used and 
framed in order to accommodate environmental and, to a lesser extent, social sustainability 

issues. For this purpose, literature addressing corporate sustainability concepts such as 
environmental management, environmental strategy, corporate sustainable development, 

corporate social responsibility etc., has been reviewed.  The main interest is to investigate the 
current practice of addressing sustainability issues from a resource-based perspective and to 
assess the usefulness of such choice, as argued for in previous research (Sharma & 

Vredenburg, 1998; Bansal, 2005; Rodriguez et al., 2002; Branco & Rodrigues, 2006). 
The primary focus on value creation and sustainable competitive advantage makes the 

RBV (and any other strategic management perspective) somewhat at odds with that kind of 
sustainability that is referred to in the term ‘sustainable development’. However, similarities 

in underlying assumptions and characteristics allow for a fruitful link between the RBV and 
sustainable development to be established, as argued below.  

Reconciling features are for instance a similar view on the role of time. A sustainable 
competitive position cannot be created rapidly. The build-up of valuable, rare, difficult to 

imitate and non-substitutable resources and capabilities requires a long time-frame and 
evolves in a path dependent manner (e.g. Penrose, 1959). For instance Dierickx and Cool 

(1989:1506) describe the development of strategic assets as “the cumulative result of 
adhering to a set of consistent policies over a period of time”. According to Barney (1991) a 

single ‘big decision’ will not lead to a competitive advantage. This can rather be achieved 
through the aggregate effect of hundreds of small decisions as these are difficult to duplicate 

or imitate by competitors (Dierickx & Cool, 1989). This view is also brought forward when 
studying ‘green’ strategies (e.g. Sharma & Vredenburg, 1998). According to McGee (1998), 

‘green’ strategies are developed over a long time-span and are therefore hard to comprehend 
and imitate by other actors. Etzion (2007) concludes that it is due to the continuous and 
cumulative process by which a ‘green’ strategy is shaped that a firm can create a competitive 

advantage based on its environmental performance. Similarly, Michalisin and Stinchfield 
(2010) argue that a strong environmentally-oriented corporate reputation is a path dependent 

resource, accumulating through strategic investments over time which competitors cannot 
quickly replicate. The time dimension is also expressed in the RBV’s emphasis on historical 

events, resource endowments and isolating mechanisms, in particular time compression 
diseconomies (Leiblein, 2011; Dierickx & Cool, 1989). Likewise, sustainable development 

strategies entail that a long-term perspective is adopted, which requires far-sighted thinking 

                                                 
52 In an organizational context, sustainable development concerns are expressed in various notions. Some 

of them are referred to below. 
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and actions. It is thus necessary to accept short-term sacrifices in order to achieve longer-term 
gains (Ascher, 2006). 

According to the RBV, there is substantial ambiguity as to what the best strategy might 
be, which might only show after a considerable period of time (Nelson & Winter, 1982). This 

has parallels to the sustainable development debate. Hall and Roome (1996) portray 
sustainability as a ‘shifting goal’ that changes as our knowledge evolves, new environmental 

challenges arise and future generations express their needs. Ehrenfelt (2004) cautions that 
there is no assurance that current best practices aiming at sustainable development actually 

are sustainable in the longer run. Actions can only be taken in the present, whereas sustaina-
bility relates to a future state that societies, organizations and politicians strive for. As a 

consequence, actors can only assume that the tools and measures presently implemented will 
suffice to drive business strategies and other practices towards sustainability. As argued by 

Newman (2007), the sustainability challenge requires a constant process of adaptation 
between humans and natural ecosystems to ensure the survival of both. It is thus not 
surprising that both strategy making and sustainable development have occasionally been 

conceptualized as ‘wicked problems’53 (Rittel & Webber, 1973; Camillus, 2008; Noteboom, 
2006).  

Both the RBV and sustainable development take the perspective of a continuous process. 
While both in principle aim for an enduring state54, it is recognized that there is no final end 

point to one’s engagement, i.e. both concepts are open-ended (Kraaijenbrink et al., 2010; 
Jokinen et al. 1998; Newman, 2007). From a resource-based perspective this is so because of 

changes in the competitive and other environments55 (e.g. Miller & Shamsie, 1996; Fiol, 
2001). Concerning sustainability, scholars argue that sustainability is embedded in complex 

changing systems (Newman, 2007) and should thus be pursued as a continuous process of 
change, rather than as a final objective (Jokinen et al., 1998). Consequently, sustainable 

development has often been described as a never-ending journey (Kallio et al., 2007). 
Sustainability is a core concept underlying both the RBV and sustainable development, 

although referring to different meanings. In the RBV, the term refers to economic 
sustainability, whereas sustainability in the sense of sustainable development is commonly 

seen to consist of an economic, an environmental, and a social dimension (UNEP, 1992). 
Relating the notion of sustainable development to corporations has resulted in its 

conceptualization as the ‘Triple Bottom Line’ of economic viability, environmental quality 
and social justice as well as the notion of  ‘People, Planet, Profit’ (Elkington, 1994, 1997). To 

                                                 
53 ‘Wicked problems’ (Rittel & Webber, 1973) distinguish themselves from ‘tame problems’ by evading 

any single definition, having many causes and no final solution, involving multiple interests, and 
requiring social change. 

54 In the case of the RBV, the persistence of a competitive advantage in terms of superior profits sustained 
over time (Leiblein, 2011). 

55 Please note that scholars typically distinguish between stable, predictable environments and changing, 
unpredictable environments (e.g. Miller & Shamsie, 1996). 
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my knowledge, no explicit theoretical connection has been made between the RBV and this 
broader conceptualization of corporate performance. Related discussions can be found around 

the notions of ‘enlightened self-interest’ and ‘sustainable strategic management’, to name just 
a few.  

Sustainability appeals to the proponents of ‘enlightened self-interest’, promoting the view 
that companies should operate in ways that safeguard long-term economic performance by 

avoiding short-term behavior which is socially harmful or environmentally wasteful (Porter & 
Kramer, 2006). Lee (2008) notes that, in parallel with the developments in the field of 

corporate social responsibility, the notion of corporate performance as used in strategic 
management has changed, shifting away from single-minded financial performance to a 

broader notion including both financial and social dimensions. The mission of companies 
should thus be to identify opportunities that are beneficial both for itself and for society 

(Rodriguez et al., 2002). Along similar lines, Stead and Stead (2008) coin the concept of 
‘sustainable strategic management’, which they see as the next evolutionary stage in the 
strategic management field.  

The necessity for ‘sustainable strategic management’ is seen to arise from the practical 
environmental and social reality, as the relationship between business, the society it operates 

in, and the environment is of critical concern for the welfare of humankind. These authors 
further argue that organizational success in the 21st century will increasingly be defined by 

social, ecological and economic performance. Sustainability has become increasingly tightly 
coupled (cf. Weick, 1976; Lee, 2008) to the strategic management agenda (Stead & Stead, 

2008; Porter & Kramer, 2006, 2011; Eccles et al., 2011) and, therefore, implicitly to the 
resource-based view. However, if this link was explicitly acknowledged by RBV scholars, 

this would be quite likely to have theoretical consequences.  
The RBV’s usefulness for studying sustainability issues lies in its focus on internal firm 

characteristics, notably its resources and capabilities. The theory envisions the firm as a 
bundle of heterogeneous resources, both tangible and intangible (Barney et al., 2001), 

whereas firm resources are seen as “strengths that firms can use to conceive of and implement 
their strategies” (Barney, 1991:101). In essence, the RBV examines the link between internal 

firm characteristics and performance (which arguably can be seen to include environmental 
and social performance). The theory is particularly suited to study the emergence of 

intangible resources whose creation is path dependent, socially complex and, as a result, 
difficult to imitate.  

A review of relevant literature at the interface of RBV and sustainability shows that the 
resource-based view has been linked to sustainable development in various ways. The 
dominant reasoning connecting the RBV with corporate sustainability issues is the 

hypothesized relationship between environmental or social performance and firms’ financial 
performance, using resource-based reasoning. For instance, Bansal (2005) argues that 

resource-based rationales apply well to corporate sustainable development given that 
corporate sustainable development has proved to influence firm performance (e.g. Hart & 
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Ahuja, 1996; Russo & Fouts, 1997). King and Lennox (2001) partly confirm this view, 
adding that firm characteristics and differences in strategies for environmental improvement 

act as moderators of the relationship between environmental performance and financial 
benefits. Furthermore, changes in technology, legislation and market forces, reflecting 

sustainable development concerns, are seen to create new resource-based opportunities from 
corporate sustainable development (Porter & van der Linde, 1995).  

Rodriguez et al. (2002) argue that sustainable development, by changing the competitive 
landscape, influences the way companies develop their resources, capabilities and activities. 

Branco and Rodrigues (2006) argue that their rationale for using the RBV to study corporate 
sustainability issues is that engaging in corporate sustainability can help firms to create 

resources and capabilities that are valuable, rare, difficult to imitate, and for which no perfect 
substitute is available. In line with this, Sharma and Vredenburg (1998) argue that 

competitive advantage can be explained as an outcome of the development of valuable 
organizational capabilities stemming from a proactive environmental strategy. In addition, as 
pointed out by Russo and Fouts (1997), the importance of intangible concepts such as know-

how (Teece, 1980), corporate culture (Barney, 1986), and reputation (Hall, 1992; Hart, 1995) 
are explicitly recognized within the RBV. Accordingly, the theory’s usefulness for studying 

sustainability issues is reinforced by its emphasis on the importance of particular intangible 
resources that are difficult to imitate and substitute (Branco & Rodrigues, 2006). Such 

knowledge-based resources are seen to offer a competitive advantage due to their causal 
ambiguity and social complexity (Hart, 1995). As a result, the RBV is considered well-suited 

to analyze qualitative aspects of the influence of corporate sustainability on firm 
performance, in particular with a view to the frequent time-lag between corporate 

sustainability activities and corresponding pay-offs (Branco & Rodrigues, 2006). 
Scholars’ understanding of environmental management and similar concepts is 

increasingly grounded in the resource-based view of the firm (Klassen & Whybark, 1999), 
although the rationale for this choice is less often mentioned. The RBV is frequently used to 

establish the context for some empirical research, without questioning potentially conflicting 
normative assumptions. The link between the RBV and corporate sustainability is made 

implicitly on the grounds that value-creating assets in the spirit of the RBV are created by 
pursuing a sustainability strategy. A further observation is that the link between 

sustainability-related concepts and the RBV has mainly been made to investigate the 
relationship between sustainability measures and performance measures, primarily based on 

quantitative methodologies (e.g. Klassen & McLaughlin, 1996; King & Lennox, 2001; Russo 
& Fouts, 1997; Menguc et al., 2010). The underlying dynamics have been less in focus 
(although there are some notable exceptions, e.g. Sharma & Vredenburg, 1998; Litz, 1996; 

Aragón-Correa & Sharma, 2003). Furthermore, environmental strategies and the resources 
and capabilities these create are rarely placed in the broader context of the firm’s business 

strategy (Christmann, 2000).  
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3.3 The natural-resource-based view (NRBV) 

Numerous empirical studies bolstered the business case for proactive corporate 

environmental practices, linking environmental and financial performance (Sharma & Ruud, 
2003). The notion that it might ‘pay to be green’ caught further attention when it was linked 

to the RBV (Berchicci & King, 2007). This line of research became more sophisticated 
“when the black box of the  environmental–financial performance linkage was opened up 

based on resource-based arguments that proactive environmental strategies could lead to 
valuable organizational capabilities” (Sharma & Ruud, 2003:208), i.e. with the advent of the 
natural-resource-based view (Hart, 1995). 

The natural-resource-based view (NRBV) opened up a new area of inquiry by infusing 
management theory with constraints originating from the natural environment. Having its 

roots in the resource-based view of the firm (Barney, 1986, 1991; Wernerfelt, 1984; Dierickx 
& Cool, 1989; Peteraf, 1993), the NRBV is based on the notion that the main drivers for the 

development of new resources and capabilities in companies are the limitations and 
challenges imposed by the natural environment. Accordingly, the NRBV builds on the 

strengths of the RBV while addressing a deficiency inherent in this and many other 
management theories, i.e. that constraints imposed by the natural environment are likely to 

affect a firm's resource-based advantage in the long run (Michalisin & Stinchfield, 2010). In 
short, Hart (1995) suggests that companies could create a competitive advantage by pursuing 

proactive environmental strategies due to lower costs, product differentiation and favorable 
competitive positioning. The three interconnected strategies to gain this advantage proposed 

by the author are pollution prevention, product stewardship and sustainable development. The 
first strategy is seen to offer savings through reduced costs and higher efficiency, whereas the 

second strategy potentially contributes to a better reputation from developing green products 
and the inclusion of stakeholders. The third strategy is built upon a shared vision and nurtured 

by a “strong sense of social-environmental purpose” (Hart, 1995:1002). The competitive 
advantage brought about by a sustainable development strategy lies in a favorable future 

position. 
The NRBV posits that, as firms comprehend the constraints imposed by the natural 

environment, environmental sustainability will become increasingly important to their 

strategic management process, aiming at sustaining their resource-based advantage 
(Michalisin & Stinchfield, 2010). Consequently, the NRBV focuses on identifying strategic 

resources and capabilities that are sources of both competitive and environmental 
sustainability. Berchicci and King (2007) see the NRBV as a theory of how firms may gain a 

competitive advantage by ‘going green’. These authors also address that the NRBV, despite 
being rooted in the RBV, differs from it on two important points. Firstly, the NRBV holds 

that external actors can play an essential role in stimulating firms to achieve superior 
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performance56. Secondly, it assumes that managers not only make heterogeneous investments 
in resources but also that managers systematically invest too little in resources needed to 

protect the natural environment (McWilliams & Siegel, 2001). The theory therefore presumes 
that firms can achieve a competitive advantage by improving their environmental 

performance (Berchicci & King, 2007).  
After this presentation of the main ideas brought forward by the NRBV, the remainder of 

this chapter is organized as follows: Firstly, the three interconnected strategies57 are presented 
in more detail together with other noteworthy aspects of the theory58. Secondly, subsequent 

publications based on the NRBV are reviewed. Thirdly, a summary of the suggestions for 
improvement by the founding father revisiting his theory after 15 years is provided. Finally, 

some concluding reflections are made.  

3.3.1 Pollution Prevention Strategy 

Hart (1995) describes reducing emissions and waste as the primary aim of a pollution 
prevention strategy. There are two basic strategies available for controlling pollution: ‘end-

of-pipe’ pollution control technology and preventing pollution at the source. However, in 
accordance with Roome (1992), Hart (1995) sees pollution prevention in parallel with total 

quality management to rely on extensive employee involvement and continuous improvement 
of emissions reduction, rather than depending on ‘end-of-pipe’ technology (Roome, 1992). 

Continuous improvement methods focusing on well-defined environmental goals are thus at 
the very heart of the emissions reduction strategy (Rooney, 1993). Hart (1995) regards the 

capability to achieve continuous improvements as a key resource of a firm. Environmental 
management systems (e.g. ISO 14000) are frequently operational in developing systematic 

processes for the continuous improvement of environmental performance. Furthermore, 
emissions reduction is seen as a people intensive strategy, depending on the development of 

tacit skills through employee involvement. Following resource-based argumentation, 
emissions reduction is seen to potentially offer a competitive advantage through the 

accumulation of tacit and causally ambiguous resources in the people involved (Hart, 1995). 
Hence, by following an emissions reduction strategy new capabilities can be built in 
production and operations.  

The more familiar argument for a pollution prevention strategy is that costs can be 
reduced in various ways (e.g. Klassen & Whybark, 1999). For instance, costs can be lowered 

through increased productivity and efficiency gains (Smart, 1992; Schmidheiny, 1992), 
whereas a better utilization of inputs results in lower costs for raw materials and waste 

disposals (Young, 1991). Cutting emissions below required levels reduces the firm’s 
compliance and liability costs (Rooney, 1993) and reduces risks (Hart & Milstein, 2003). 

                                                 
56 This is in line with the view of companies as ‘open systems’. 
57 Sometimes also addressed as strategic capabilities. 
58 Please note that for a better organization of the chapter, the review includes arguments by the author 

addressed in subsequent publications. 



CHAPTER 3 
 

70 
 

However, as the ‘low hanging fruit’59 become scarcer, further reductions in emissions become 
increasingly more difficult. Often, extensive changes in processes or even switching to new 

production technologies might be required (Frosch & Gallopoulos, 1989). This implies that 
the closer to ‘zero emissions’ the company moves, the more capital intensive are the 

reductions (Walley & Whitehead, 1994).  
Hart (1995) expects that there are limits to a strictly internal pollution prevention 

strategy, given increasing demands by local communities and other external stakeholders for 
more transparent corporate practices. As a consequence, firms may need to open their 

operations to greater public scrutiny, for instance by publishing voluntary environmental 
reports, which may allow them to maintain legitimacy and build reputation. Given the tacit 

nature of the pollution prevention capability, Hart (1995) sees no risk that increasing 
transparency could jeopardize a competitive advantage.  

3.3.2 Product Stewardship Strategy 

A product stewardship strategy has the objective to minimize the environmental impact of 

products in various ways, for instance through the choices in raw materials and product 
design (Hart, 1995) as well as by considering the entire product life cycle (Hart & Milstein, 

2003; Henn & Fava, 1994). For a product to achieve low environmental costs, the use of non-
renewable materials mined from the earth’s crust should be minimized and the use of toxic 

materials avoided. Furthermore, renewable resources ought to be used according to their rate 
of replenishment60 (Robèrt, 1995). Once in use, the product should have a low environmental 

impact and at the end of its life-time it must be easily composted, reused or recycled 
(Shrivastava & Hart, 1995). To accomplish a successful product stewardship strategy based 

on these principles, it is seen as important that environmental staff, marketing staff and 
customers work closely together, hinting at the resource-based argument of social 

complexity. 
It is argued that firms experience increasing pressure to minimize the life-cycle 

environmental costs of their products, which offers new opportunities. Hart (1995) argues 
that a product stewardship strategy creates the possibility to exit environmentally hazardous 
business, redesign existing product systems or develop new products with lower life-cycle 

costs. Furthermore, the author holds that it might be necessary to pre-empt competitors when 
pursuing such a product stewardship strategy. This can be achieved by gaining preferred 

access to resources such as raw materials, locations or productive capacity. Another way is to 
establish rules, regulations or standards that specifically fit the firm’s capabilities. If the firm 

can establish itself as an early mover on green products, product stewardship potentially 
creates a base from which to differentiate products and build reputation. Hart (1997:75) goes 

even further by stating that “companies can and must change the way customers think by 

                                                 
59

 Targets or goals which are easily achievable and do not require a lot of effort (Urban Dictionary, 2009). 
60 In line with the principles for sustainability in the The Natural Step framework. 
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creating preference for products and services consistent with sustainability”. This involves 
that companies ought to educate customers instead of simply marketing their products. 

Hart (1995) suggests that a product stewardship strategy also involves interaction with 
external stakeholders such as environmentalists, communities, regulators, and the media, 

whose interests should be included into business processes for the strategy to become 
accepted as socially legitimate (Westley & Vredenburg, 1991). This requires an 

organizational ability to integrate perspectives from external stakeholders, involving 
coordination and communication not only within the firm but also across organizational 

boundaries (Hart, 1995). The benefits of involving stakeholders in the conduct of business 
activities are increased confidence in the firm and improved community relations, which in 

turn leads to enhanced reputation and legitimacy. In addition, product stewardship is seen to 
potentially offer a sustained competitive advantage through the accumulation of socially 

complex resources. In sum, product stewardship is characterized as an externally-oriented 
strategy with the potential to create value in the near term (Hart, 1997; Hart & Milstein, 
2003). 

3.3.3 Sustainable Development Strategy 

A sustainable development strategy is built against the background of a strong sense of 
social-environmental purpose that guides the firm’s corporate and competitive strategy (Hart, 

1995; Shrivastava & Hart, 1995). Such a sustainable development strategy is driven by the 
endeavor to minimize the environmental burden of firm growth and development (Hart, 

1995). The pursuit of sustainability involves for instance working with the development and 
deployment of low-impact technologies over a long period, particularly in emerging markets. 

Unserved markets at the bottom of the economic pyramid are of particular importance for a 
sustainable development strategy throughout Hart’s writings61. This aspect of sustainable 

development is however not given further attention here. Consequently, the more general 
features are in focus.  

Sustainable development, it is argued, requires a shared vision of the future. Accordingly, 
in the context of the firm, a sustainable development strategy is built upon a shared vision for 
the corporation, which is seen as a rare, firm-specific resource (Hart, 1995). Following Hamel 

and Prahalad (1989), a shared long-range vision or intent that fosters organization-wide 
commitment can generate internal pressure and enthusiasm for innovation and change. The 

development of sustainable competencies and technologies required to enact a sustainable 
development strategy is considered a fundamental challenge for every industry for decades to 

come (Hart, 1995). In addition, Hart (1995) argues that due to the required change of socio-
technical systems, broader collaboration for system redesign might be required, imposing 

                                                 
61At the bottom of the pyramid are low-income markets in the undeveloped world. Hart (1995) encourages 

firms to build markets in the South while curbing the environmental damage involved with such new 
economic activities. 
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limits on exclusively internal strategies for sustainable development. He therefore 
hypothesizes that a sustainable development strategy will, over time, extend beyond the firm 

to include collaboration between public and private organizations to bring about substantial 
technological change. In sum, a sustainable development strategy offers the opportunity for a 

sustained competitive advantage by accumulating rare and firm-specific resources which are 
created through the development of new technology and competencies under the umbrella of 

a shared vision for the future (Hart, 1995). Its benefit arises from favorable future positioning. 
In the NRBV framework, reducing emissions is evidently the main aim of a pollution 

prevention strategy, whereas the product stewardship strategy integrates stakeholder views 
and influences product design so as to minimize the environmental impact of products 

throughout their life cycle. Hart (1997) describes these two strategic areas as focused on 
incremental improvements to today’s processes and products, whereas the sustainable 

development strategy is more progressive and future-oriented. A sustainable development 
strategy is fostered by a strong sense of social-environmental purpose and relies on a shared 
vision of the future. While Hart (1995) sees sustainability commitment as encouraged by an 

externally driven, legitimacy-based logic, the pollution prevention strategy is seen as mainly 
internally driven. 

Commenting on his theoretical argumentation, Hart (1995) holds that seeing these three 
strategic domains as separate, isolated spheres of activities seems unsatisfactory. Instead, they 

should be considered as constituents of an overarching strategy under which activities for 
environmental sustainability unfold. The implications of the areas’ interconnectedness and 

aspects relating to path dependence, as raised by Hart (1995), are discussed subsequently. 

3.3.4 Interconnectedness of the strategic domains 

Hart (1995) proposes that the strategies associated with the NRBV are interconnected. This 

interconnectedness can be viewed through two lenses: path dependence and embeddedness. 
Path dependence involves that the acquisition of one resource might depend on the previous 

development of other resources (Dierickx & Cool, 1989). Hence, there is a sequential logic to 
the strategic domains. For example, it might be difficult to adopt a product stewardship 
strategy successfully without having significant experience and capabilities within pollution 

prevention. Moreover, the deployment of a product stewardship strategy based on ‘green’ 
products would not be credible to stakeholders if the company lacked a pollution prevention 

strategy. This could be conceived as hypocritical, putting corporate reputation at risk (Hart, 
1995). Other research (Hart & Ahuja, 1996; Schmidheiny, 1992) supports the notion that 

early accumulation of capabilities in pollution prevention and product stewardship might 
provide the foundation for a more comprehensive strategy for sustainable development. 

A competing logic for the interconnectedness of the strategies is the concept of 
embeddedness. It highlights the importance of accumulating resources from the named 

strategies in parallel, given that they are overlapping and mutually embedded (Hart, 1995). 
Working with the different strategic domains simultaneously is thus seen as beneficial. 



THEORETICAL FOUNDATIONS  

73 
 

Taking an entirely sequential path, the firm may fail to take advantage of the synergies 
existing across strategies. For instance, progress made under the product stewardship strategy 

might help to identify opportunities for emissions reductions, whereas experience from 
pollution prevention can lead to new suggestions for product improvements, hence cross-

fertilizing each other. Moreover, it might be more difficult to develop a new resource without 
other resources also being present (Dierickx & Cool, 1989)62. Clearly, a shared, firm-wide 

sustainability vision should help to accumulate valuable resources and capabilities in the 
other strategic domains (Hart, 1995). This would involve that the drivers of a sustainable 

competitive advantage associated with a pollution prevention strategy and a product 
stewardship strategy are embedded in the sustainable development strategy, and hence in the 

sustainability vision.  
Before presenting a review of the literature based on the NRBV, a final remark seems 

appropriate as to the subsequent use of and referencing to the strategic areas both by the 
author and by other scholars, which has been partly inconsistent. For instance, Hart (1997) 
presents a Sustainability Portfolio consisting of four stages: pollution prevention, product 

stewardship, clean technology and sustainability vision. Likewise, a later paper by Hart and 
Milstein (2003), building on the 1997 article, introduces the ‘Sustainable Value Framework’ 

consisting of the four strategies just mentioned. These articles draw on similar reasoning 
without making any reference to the NRBV. Furthermore, some authors (e.g. Seller, 2010) 

address pollution control as a fourth strategy under the NRBV. In the following, articles with 
the NRBV as their main theoretical base are reviewed63. 

3.3.5 Subsequent research drawing on the NRBV 

The NRBV of the firm is an adaptation of the RBV that explicitly addresses the constraints 
imposed on the firm by the natural environment (Menguc & Ozanne, 2005). The work of Hart 

(1995) is of a conceptual nature, proposing a new way of analyzing firms based on resources 
developed from addressing the environmental challenge as an opportunity for firm 

development. According to Walls et al. (2011), researchers have increasingly turned to the 
NRBV to create an understanding of how an environmental strategy creates value for a firm. 
Despite being one of the most cited works in the corporate environmental management 

literature (Dobers et al., 2001), the NRBV has given rise to little empirical research and is 
considered to still be in its developmental stage of empirical testing (Michalisin & 

Stinchfield, 2010). Reviewing the relevant literature has shown that since the publication of 
Hart (1995), the NRBV has occasioned eleven academic publications64 that are exclusively 

grounded in the theory. In the following, a short summary is provided.  
Overall, seven studies have the relationship between companies’ environmental 

performance (or environmental strategy) and their financial performance as their main 
                                                 
62 Addressed as the ‘Interconnectedness of Asset Stocks’ (Dierickx & Cool, 1989). 
63 Articles using other frameworks parallel to the NRBV, are excluded. 
64 Ten journal articles and one PhD dissertation. 
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research interest (Armas-Cruz, 2011; Michalisin & Stinchfield, 2010; Sellers, 2010; Aragón-
Correa et al., 2008; Menguc & Ozanne, 2005; Chan, 2005; Judge & Douglas, 1998). The 

thrust of this research is that this relationship is positive. Likewise, seven studies intend to 
make a theoretical contribution to the NRBV or empirically investigate other aspects of the 

theory (Walls et al., 2011; Sellers, 2010; Aragón-Correa et al., 2008; Fowler & Hope, 2007; 
Menguc & Ozanne, 2005; Hastings, 1999; Sharma & Vredenburg, 1998). Furthermore, a 

number of these studies add new perspectives to environmental strategy research from a 
natural-resource-based view, either by empirically testing the framework in sectors that face 

particular challenges (Armas-Cruz, 2011; Hastings, 1999; Sharma & Vredenburg, 1998), by 
applying the framework to SMEs (Aragón-Correa et al., 2008) or an emerging economy 

(Chan, 2005), or by addressing new pressing environmental issues such as climate change 
(Michalisin & Stinchfield, 2010). Seven studies elaborate on capabilities65 that are potentially 

created by firms by virtue of pursuing a proactive environmental strategy along the lines of 
the NRBV (Walls et al., 2011; Sellers, 2010; Aragón-Correa et al., 2008; Menguc & Ozanne, 
2005; Hastings, 1999; Judge & Douglas, 1998; Sharma & Vredenburg, 1998). These 

capabilities are seen to have performance implications in terms of cost reductions, improved 
reputation, and an improved ability to compete in the future (Hart, 1995; Sharma & 

Vredenburg, 1998). The following summarizes this line of research: 
Sharma and Vredenburg (1998) empirically explore and test whether companies can gain 

a competitive advantage from organizational capabilities developed due to a proactive 
environmental strategy. Based on case studies, the authors find evidence that such strategies 

lead to the development of capabilities that include stakeholder integration, higher order 
learning and continuous innovation. Similarly, Walls et al. (2011) argue that a bundle of 

valuable environmental capabilities form a firm’s environmental strategy66. Based on this, the 
authors developed a measure of environmental strategy that is coherent with the NRBV. 

Judge and Douglas (1998) argue that the ability to integrate the natural environment into the 
strategic planning process offers firms the opportunity to develop a valuable, rare, and 

difficult to imitate organizational capability. Sellers (2010), extending this view, considers 
simultaneous investments in five Hart-type resource domains as manifestations of corporate 

environmental strategy. These investments are seen to directly lead to the development of 
firm-specific environmental capabilities67. According to the study by Aragón-Correa et al. 

(2008), SMEs that adopted proactive environmental practices display specific organizational 
capabilities; these are shared vision, stakeholder management, and strategic proactivity. 

Menguc & Ozanne (2005) examine the effect of a natural environment orientation (NEO), 
composed of the simultaneous commitment to the valuable, rare and difficult to imitate 
capabilities of entrepreneurship, corporate social responsibility, and environmental 
                                                 
65 More precisely described as either strategic, environmental or organizational capabilities. 
66

 Six types of environmental capabilities were conceived: historical orientation, network embeddedness, 
endowments, managerial vision, top management skills and human resources. 

67 These are divided into two main types: higher-order learning and stakeholder integration. 
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commitment, on firm performance. Hastings (1999) concludes from her case studies in the oil 
industry that proactive firms operating according to a new paradigm that addresses social and 

environmental impacts develop strategic capabilities that could lead to a sustained 
competitive advantage due to greater access to sensitive areas and enhanced reputation. A 

more comprehensive review of the capabilities addressed by the literature embracing the 
NRBV is provided in Section 3.6.  

3.4 Closing the circle 

After fifteen years, Hart and Dowell (2011) revisit the NRBV, commenting on the progress 

made in testing elements of the theory and drawing conclusions on how certain parts could be 
improved. The most significant alteration to the NRBV proposed is the refinement of the 

sustainable development strategy which is divided into two distinct areas: Clean technology 
and bottom of the pyramid (BoP). Although the two are partially interlinked, only the former 

is of interest to this thesis and hence addressed here. Consequently, building on Hart (1995, 
1997) and Hart and Milstein (2003), the clean technology strategy extends the original NRBV 

framework. Reviewing this fourth strategic area, Hart & Dowell (2011) and earlier writings 
by Hart and his co-authors are referred to.  

3.4.1 Clean Technology Strategy 

While clean technology is solely one out of several aspects of the sustainable development 

strategy in Hart’s (1995) NRBV, it is granted the status of a separate strategy in later writings 
(Hart, 1997; Hart & Milstein 2003; Hart & Dowell, 2011). In Hart and Milstein’s (2003) 

‘Sustainable Value Framework’, clean technology figures as one of the future-oriented 
strategies. Accordingly, it refers to developing and acquiring skills, competencies and 

technologies that form the basis for future growth. Such a strategy deals with the way that 
firms position themselves for competitive advantage as their industries evolve (Hart & 

Dowell, 2011). The pursuit of clean technologies provides for human needs without straining 
the planet’s resources thanks to reduced material and energy consumption. Contrary to 

pollution prevention and product stewardship which focus on incremental improvements to 
today’s products and processes, clean technology focuses on tomorrow’s technologies and 

markets (Hart, 1997; Hart & Dowell, 2011). The focus lies on repositioning the firm with the 
help of innovations. Hence, firms pursuing clean technology strategies possess the ability to 

create organizational environments that support the necessary innovation process (Hart & 
Milstein, 2003). Companies investing in clean technology often pursue pioneering 

approaches to solve long-term problems. This is, however, associated with increased risks as 
investments in clean technologies often show delayed pay-offs and are determined more by 

trial and error than by internal hurdle rates (Hart & Milstein, 2003). A clean technology 
strategy may require firms to disrupt the core technologies that form the basis of the current 
business. Internal competencies are instead repositioned around more sustainable 

technologies, as Hart and Milstein (2003:62) argue below:  
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 The rapid emergence of disruptive technologies such as genomics, biomimicry, information 
technology, nanotechnology and renewable energy present the opportunity for firms – 
especially those heavily dependent upon fossil fuels, natural-resources and toxic materials – to 
reposition their internal competencies around more sustainable technologies.  

Hart & Dowell (2011) highlight in particular the commercialization of clean technology as an 

important new area. They see the key challenges to lie in understanding which firm resources 
and capabilities are likely to be associated with effective clean technology commercialization. 

It is suggested that the development of clean technology strategies requires a focus on 
innovation and future positioning as the metric for success. This in turn requires building a 

better understanding of factors that affect the likelihood that firms are willing to invest in 
innovation. Moreover, the commercialization of clean technologies requires developing 

abilities to deal with areas of knowledge that are uncertain, constantly evolving, and 
dynamically complex (Hart & Dowell, 2011). The authors even question whether firms will 

be able to sustain competitive advantage through the development of clean technologies, as 
pursuing such a strategy entails the organizational capacity to protect and nurture disruptive 

clean technologies, including those technologies that may eventually cannibalize parts of the 
existing core business. 

In essence, by pursuing a clean technology strategy firms can generate sustainable 
competencies that are crucial when repositioning the firm for the development and 

exploitation of future markets (Hart & Milstein, 2003). Hence, firms with the ability to 
develop and exploit disruptive technologies that address society’s needs are seen to drive 

future economic growth. 

3.4.2 Reflections on the NRBV framework 

Being familiar with the NRBV, its origin and development to date, the circle is closed. 
However, after integrating the Hart and Dowell (2011) article I feel somewhat bereft of the 

overarching corporate mission of contributing to sustainable development. What has 
completely gone lost by dividing the sustainable development strategy into the two areas of 

clean technology and bottom of the pyramid is the sustainability vision which was so vividly 
addressed in the 1995 article68. Although addressing the competitive aspects of the NRBV is 

relevant, the omission of the sustainability vision deprives the NRBV of its social-
environmental purpose. This equals the belief that new technology is capable of and 

sufficient to pursue sustainable development. This, however, is a narrow and increasingly 
criticized view of how sustainable development can be achieved69. In this concluding 

paragraph I therefore attempt to reinstate this lost mission with the help of other writings by 
Hart and his co-author.   

                                                 
68 The sustainability vision is not mentioned in Hart & Dowell (2011). 
69

 For instance Azar (2011) points at the fact that despite the availability of adequate technology at non-
prohibitive costs, global carbon emissions are increasing dramatically.  
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As noted, both Hart (1997) and Hart and Milstein (2003) advocate four strategic areas to 
foster sustainable business, i.e. pollution prevention, product stewardship, clean technology 

and sustainability vision. According to Hart (1997), the sustainability vision should direct the 
company towards the solution of social and environmental problems as well as guide the 

development of new technologies, markets, products and processes. The vision works like a 
road map for the future by showing how products and services should evolve and identifying 

the competencies needed to get there (Hart, 1997). Consequently, the sustainability vision 
follows a logic that goes beyond the internal operational focus of greening today’s business. 

It provides guidance to employees as to the setting of priorities in the organization with 
regard to resource allocation, technology development and business model design that are 

decisive for the future (Hart & Milstein, 2003). Accordingly, the sustainability vision is seen 
to provide direction to the firm’s activities in the other strategic areas (Hart, 1997). Hart and 

Milstein (2003) frame the sustainability vision as the external dimension associated with 
future performance. Hence, the firm is seen to require a clear vision of its future development 
path that is aligned with the sustainability agenda.  

3.5 The ‘Sustainable Value Framework’ 

Hart & Milstein (2003) have compiled the central ideas as to how sustainable development 
can be embedded into firms and the rationales behind this engagement the ‘Sustainable Value 

Framework’ depicted in Figure 3.1. It is organized along two dimensions, illustrating two 
central tensions in corporate strategies very clearly. The first is about orientation, internal 

versus external, illustrated by the horizontal axis. There is a tension between managing 
internal resources and capabilities and transgressing organizational boundaries to infuse the 
firm with new perspectives and knowledge from the outside. The second tension, today 

versus tomorrow, is captured by the vertical axis. It refers to the need to manage today’s 
business and create tomorrow’s business concurrently. Firms experience pressure to realize 

short-term results while simultaneously creating opportunities for future development. The 
four strategic areas represent different combinations of orientation and temporal focus and 

therefore represent different challenges for management.  
Hart and Milstein (2003) draw parallels from the multidimensional challenge of 

sustainable development to creating sustainable value for the firm, which requires 
performance on multiple dimensions. Accordingly, firms must perform well on all four 

quadrants in order to create sustainable value. The authors however conclude that this is a 
demanding endeavor. Few firms seem to recognize, let alone exploit, the opportunities 

inherent in all four strategies. Focus lies mainly on the bottom half of the matrix, showing 
that short-term solutions related to existing products and stakeholder groups are more easily 

addressed70. The upper part of the model has received much less attention. Naturally, 

                                                 
70 Hart & Milstein (2003) note that pollution prevention and product stewardship programs are well 

institutionalized within MNCs thanks to their savings potential.  
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uncertainty about the future increases risks and makes pay-offs elusive, hampering 
investments in a clean technology strategy. Creating a vision for sustainable development that 

is tailored to the firm’s value creation capacity seems equally difficult to manage. 

 

Figure 3.1: Sustainable Value Framework 
Source: Adapted from Hart and Milstein (2003): ‘Sustainable Value Framework’ (p. 60). 

However, Hart (1997) cautions that lacking engagement in the future-oriented strategies will 
result in that evolving needs cannot be addressed. This will make the firm more vulnerable in 

the future. To reconcile the complex challenges originating from the need to address 
sustainable development with sustainable value creation, firms should work simultaneously in 

the four strategic areas of the Sustainable Value Framework.  
This framework has been influential when developing my thinking about strategies for 

environmental sustainability, which is why it forms the core of the model of analysis 
presented in the next chapter.  

3.5.1 Ways forward to integrate the RBV and sustainable development  

The RBV has been reconciled with sustainable development through the suggested link of 

corporate environmental or social performance with financial performance. Furthermore, the 
usefulness of valuable, rare and difficult to imitate intangible resources to create value for 

both the firm and social or environmental purposes has been acknowledged. Hart (1995) has 
integrated the natural environment into the RBV and opened up the theory for the views of 
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external actors. However, the potential of the RBV to accommodate and leverage sustaina-
bility issues seems not yet fully utilized.  

Several authors attempt to further connect the RBV with aspects of sustainable 
development. For instance, Litz (1996) acknowledges the need to respond to the social and 

ethical dimensions of corporate life and to integrate these into the RBV. Rather than seeing 
the social and environmental dimensions as hindrances, their potential to facilitate the 

development of necessary and enduring resources of strategic advantage should be 
recognized. Maurer et al. (2011) infuse the RBV with cultural aspects, arguing that economic 

value and social values are deeply interconnected. Accordingly, the economic value of a 
firm’s strategy hinges not only on its VRIN/O resources and capabilities, but also on how 

well internal resources and capabilities can bridge contentious social issues and social values. 
This view gives stronger weight to the firm’s context and highlights organizations’ role in 

handling complex social challenges. 
The above research addresses important blind spots of the RBV’s capacity to deal with 

sustainable development issues, narrowing the gap between resource-based reasoning and 

sustainable development. Similar to Hart (1995), these contributions make firms more 
susceptible to issues arising from their environment. The integration of ethical and value 

dimensions into the realm of business is a first step towards a more receptive and unifying 
RBV. However, the basic premises of the RBV have so far been left intact. The ‘Sustainable 

Value Framework’, framing sustainable development as a multidimensional opportunity for 
companies to create sustainable firm value, may help to develop thoughts further. If 

sustainability is considered as an opportunity for companies to develop their business 
sustainably while creating societal welfare, the focus should be on how the RBV can promote 

the creation of such shared value. To harness the full potential of the RBV to contribute to 
sustainable development, the focus should shift away from proprietary value creation within 

the firm (e.g. Henneberg et al., 2005) to shared value creation between the firm and society.  
This is addressed by Porter and Kramer (2006, 2011) who advocate an expanded view of 

value creation, one that creates economic value by creating societal benefits (rather than 
diminishing them). The authors introduce the principle of ‘shared value creation’, which 

refers to creating economic value in ways that also create value for society by addressing its 
needs and challenges (Porter & Kramer, 2011). This is based on the rationale that 

corporations and societies are mutually dependent. Companies affect the environment and 
society in various ways, and vice versa, the environment and society have an impact on firm 

competitiveness. If companies can contribute to mutually beneficial solutions, shared value 
will be created. For instance, by addressing and contributing to the solution of environmental 
problems71, companies create value for society. A focus on creating shared value develops a 

symbiotic relationship where the success of the company and a flourishing community 

                                                 
71

 For example by contributing to the reduction of CO2 emissions not only from own operations but 
society more broadly.  
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become mutually reinforcing. Creating shared value can thus be seen as a long-term 
investment in the future competitiveness of the firm (Porter & Kramer, 2011). Synthesizing 

this idea and the Sustainable Value Framework, shared value creation should be an integral 
part of the sustainability vision, guiding corporate activities and development in all four 

strategic areas. 
The relevant question to ask for companies with such a vision is thus which issues at the 

intersection of business, the natural environment and society the company can address. The 
more closely a social issue is tied to the company’s business, the greater the opportunity to 

leverage corporate resources and capabilities, and benefit society (Porter & Kramer, 2006). 
The unique resources and expertise of the company can be leveraged to create economic 

value through creating social value (Porter & Kramer, 2011). Creating shared value should 
thus be the underlying logic of the four strategic areas of the Sustainable Value Framework.  

3.6 NRBV capabilities in prior literature 

The purpose of this section is to take stock of the organizational capabilities advanced in the 

NRBV literature. This will allow reconnecting to earlier research when reflecting on the 
capabilities created in the case companies by pursuing a strategy for environmental 

sustainability. 
The organizational capabilities advanced in the mainstream NRBV literature (e.g. Hart, 

1995; Hart & Milstein, 2003; Sharma & Vredenburg, 1998; Hart & Dowell, 2011) are 
reviewed first. Large efforts are made in previous literature to discern capabilities created by 

proactive environmental strategies, or required to implement such strategies. However, there 
is diversity in the approaches used. While Aragón-Correa and Sharma (2003) consider a 
proactive environmental strategy to be a dynamic capability as such, most research (e.g. 

Sharma & Vredenburg, 1998; Hart, 1995) suggests that capabilities emerge from a corporate 
focus on environmental sustainability. Three key strategic capabilities are proposed by Hart 

(1995): pollution prevention, product stewardship and sustainable development. Later work 
(Hart, 1997; Hart & Milstein, 2003; Hart & Dowell, 2011) addresses clean technology as an 

additional strategic area where capabilities need to be developed. As argued in Section 3.4.2, 
a sustainability vision is instrumental in creating a shared roadmap and providing direction to 

corporate activities. Hence, it represents the fourth strategic area where sustainable 
capabilities are developed (containing elements of the original sustainable development 

capability). The review follows the four areas of the Sustainable Value Framework: pollution 
prevention, product stewardship, clean technology and sustainability vision. 

3.6.1 Pollution Prevention 

Following Hart (1995), pollution prevention focuses on new capability building in production 
and operations. A pollution prevention strategy is seen as people-intensive and dependent on 
tacit skill development through employee involvement and work in ‘green’ teams. The 

decentralized and tacit nature of a pollution prevention capability makes it difficult to observe 
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in practice and, therefore, challenging to imitate quickly. The central capabilities mentioned 
by Hart (1995) under a pollution prevention strategy are extensive employee involvement and 

continuous improvement of emissions reduction. The latter can be achieved through well-
defined environmental objectives. Hart and Dowell (2011) address strong innovative 

capabilities and a commitment to pollution prevention as complementary assets72 (Teece, 

1986; Christmann, 2000) that facilitate continuous improvement and enable the firm to 
capture the value created from a pollution prevention strategy. Sharma and Vredenburg 

(1998) conclude that a proactive environmental strategy leads to the development of a 
capability for continuous innovation. They observe that this capability is embedded in the 

organizational culture, rather than resting with a specific operation or functional area. 

3.6.2 Product Stewardship 

According to Hart (1995), it is important that environmental staff, marketing staff and 

customers work closely together to realize a successful product stewardship strategy. 
Moreover, stakeholder integration is a capability arising from a product stewardship strategy, 

requiring that the perspectives of key external stakeholders are integrated into product design 
and development (Hart, 1995). This entails extensive interaction with external parties such as 

suppliers, customers, regulators, communities, non-governmental organizations, and the 
media (Hart & Milstein, 2003). A capability for stakeholder integration relies on coordination 
and communication, both internal to the firm and across organizational boundaries (Hart, 

1995). 
Involving stakeholders in the conduct of on-going operations is a way to lower 

environmental impacts across the value chain and enhance reputation. However, Sharma and 
Vredenburg (1998) find that stakeholder integration also enables firms to better manage 

resources, reduce waste and conserve energy, making this capability valuable for pollution 
prevention as well. In addition, stakeholder groups were engaged in a dialogue over new 

explorations, site locations and plant designs, making this capability useful in many aspects. 
As shown by Sharma and Vredenburg (1998), the capability is deployed in different contexts, 

depending on the industry impact on its stakeholders. 
Menguc and Ozanne (2005) add entrepreneurship to the list of capabilities required for 

successful product stewardship strategies. Entrepreneurship is “a set of actions that may 
enable a firm to address natural environmental issues” (Menguc & Ozanne, 2005:432), 

capturing three dimensions: innovativeness, risk taking, and proactiveness (Covin & Slevin, 
1991). Innovativeness relates to the development and introduction of environmentally-

friendly products. Proactiveness may enable the company to identify environmental market 
opportunities and take preemptive actions (Menguc & Ozanne, 2005). Hart and Dowell 

(2011) agree that capabilities created under a product stewardship strategy are likely to lead 

                                                 
72 Complementary assets are resources required to capture the benefits associated with a strategy, a 

technology, or an innovation (Christmann, 2000). 
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to a competitive advantage through strategic preemption. In their view, entrepreneurial skills 
such as securing exclusive access to a variety of resources, for instance green raw materials, 

may be required. Preempting competitors may also be possible by establishing new standards 
beneficial to the firm (Hart, 1995; Hart & Dowell, 2011). An entrepreneurial approach is 

dependent on tacit skills and knowledge disseminated throughout a firm, thus representing a 
valuable intangible resource that is difficult to imitate (Menguc & Ozanne, 2005). 

3.6.3 Clean Technology 

Clean technology strategies result in reduced material and energy consumption, providing for 
human needs without putting strain on the planet’s resources. Hart and Milstein (2003) 
consider the sustainable competencies emerging from the search for clean technologies to be 

central to corporate efforts to reposition the firm and its internal skills for the development 
and exploitation of future markets. These efforts are seen as more risky compared to 

strategies focusing on emission reductions and product stewardship. However, as future 
economic growth is driven by disruptive technologies that address society’s needs, taking 

such risks is necessary to form part of tomorrow’s economy (Hart & Milstein, 2003).  To 
create sustainable value, firms thus require a capability to reposition their internal 

competencies around more sustainable technologies. Furthermore, the pursuit of a proactive 
clean technology strategy is more likely to occur in firms with a strong capability for 

research and development (Hart & Dowell, 2011). According to the authors, a capability for 
clean technology commercialization is needed, which requires “developing abilities to deal 

with areas of knowledge that are uncertain, constantly evolving, and dynamically complex” 
(Hart & Dowell, 2011:1471). In parallel, firms need to develop a capability to protect and 

nurture disruptive and leapfrog green technologies. The development of such capabilities is 
seen to be similar to second order (double-loop) learning (Hart & Dowell, 2011). 

Furthermore, the expansion to novel markets and the creation of entirely new markets 
requires capabilities, especially when moving to markets with a different underlying 

dominant logic (Prahalad & Bettis, 1986) than the one the firm is accustomed to.  

3.6.4 Sustainability Vision 

According to Hart and Milstein (2003:64), firms that manage “to create a compelling 
sustainability vision have the potential to unlock future markets of immense scale and scope”. 

A sustainability vision facilitates competitive imagination by creating a shared roadmap. It is 
seen to guide employees in terms of organizational priorities, technology development, 

resource allocation, and business model design (Hart & Milstein, 2003). Several authors 
consider a shared sustainability vision to be a valuable organizational capability (Hart, 1995; 

Aragón-Correa et al., 2008; Walls et al., 2011). A managerial vision that is effectively 
communicated empowers followers to enact that vision (Walls et al., 2011). A vision is 

particularly important when uncertainty is high, making actions difficult to contract. 
Visionary leadership has several advantages following Groves (2006): it benefits corporate 
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performance and followers’ attitudes, it creates cohesion among top management, and it 
positively affects corporate citizenship. Visionary leadership is particularly important for 

environmental strategies because their success depends on long-term commitment and 
investments (Hart, 1995). 

3.6.5 Overarching capabilities 

Some of the capabilities seen to arise from a strong environmental focus cannot be directly 
allocated to one of the four strategic areas. Among these capabilities, higher-order learning 

(Sharma & Vredenburg, 1998; Sellers, 2010) seems the most interesting one. Sharma and 
Vredenburg (1998) observe that changes in the business environment may motivate the 
exploration of alternative organizational routines, technologies and objectives, potentially 

leading to higher-order learning. Triggered by environmental responsiveness strategies, 
higher-order learning processes lead to “a changing experiential base of organizational 

activities, routines, and goals” (Sharma & Vredenburg, 1998:741). Furthermore, the authors 
address the importance of knowledge-based invisible resources (Itami, 1987), whose build-up 

is stimulated by changes in technologies, processes, inputs and products. A valuable 
organizational capability addressed by Judge and Douglas (1998) is the capability to integrate 

the natural environment into the strategic planning process.  
Walls et al. (2011), identify six valuable capabilities that jointly form a firm’s 

environmental strategy. First, a historical orientation is a capability forming part of a 
proactive environmental firm strategy as “firms with a strong history in environmental 

strategy are more likely to consider the environmental impact of new strategies, products, and 
processes” (Walls et al., 2011:88). As a result, the longer the firm’s history with an 

environmental strategy, the more likely it is that environmental capabilities have been built.  
Second, network embeddedness is recognized as an environmental capability since an 

organization’s ability to generate resources is influenced by its networks. Networks become a 
capability of the firm because they evolve over time and are path dependent. Since 

environmental issues are very complex and require interdisciplinary skills and coordination 
with others (Roome, 1992), access to networks is critical for corporate environmental 
strategy. Networks are a source of environmental capability acquisition, be it through 

information sharing, trust, or joint problem solving (McEvily & Marcus, 2005). Networking 
is thus a socially complex environmental skill, forming a competitive advantage from 

environmental strategy.  
The third capability identified by Walls et al., (2011), endowments, refers to the firm’s 

ability to build competitive advantage through accumulating assets over time. The possession 
of long-term endowments facilitates for firms to invest in technological leadership and 

exploit opportunities, allowing for environmental capabilities to be built (Arragón-Correa, 
1998). This reflects that effective environmental strategies require continual and considerable 

investments, e.g. in environmental research and development and supporting structures such 
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as an environmental management system, creating the necessary slack to optimize 
endowments (Walls et al., 2011).  

The logic of the fourth capabilitiy, managerial vision, has been outlined earlier, whereas 
the fifth environmental capability, top management skills, is seen as firm-specific and 

difficult to imitate (Barney, 1991). The successful implementation of an environmental 
strategy requires a combination of managerial competencies and other firm-specific capabili-

ties (Russo & Fouts, 1997). A talented top management team capable of managing strategic 
environmental initiatives that build on tight internal coordination and integration as well as 

established external partnerships is required. Managers’ role in environmental strategy is one 
of coordination, integration, and external connections in search for talent, ideas, and 

technologies (Marcus & Geffen, 1998). Human resources are the sixth firm-specific 
environmental capability that can provide a firm with a competitive advantage (Walls et al., 

2011). Human resources represent an important capability for developing environmental 
strategies since dealing with environmental issues requires expert knowledge and specific 
incentives. Furthermore, firms are more likely to develop environmental capabilities if they 

evaluate managers on environmental performance criteria (Sharma, 2000). The two firm 
processes that are most relevant to human resources skills for environmental strategy are 

environmental training as well as formal reporting systems for environmental performance. 
Table 3.1 summarizes the environmental capabilities found in prior NRBV literature. 

Table 3.1: Summary of environmental capabilities in the NRBV literature 

Strategic area Capabilities 

Pollution prevention 

(Emissions reduction) 

 extensive employee involvement (Hart, 1995) 

 continuous improvement of emissions reduction (Hart, 1995; 
Hart & Dowell, 2011) 

 continuous innovation (Sharma & Vredenburg, 1998) 

Product Stewardship  stakeholder integration (Hart, 1995; Hart & Milstein, 2003; 
Sharma & Vredenburg, 1998) 

 entrepreneurship (Menguc & Ozanne, 2005) 

Clean Technology  reposition internal competencies around more sustainable 
technologies (Hart & Milstein, 2003) 

 capability for research and development (Hart & Dowell, 
2011) 

 clean technology commercialization (Hart & Dowell, 2011) 

 protect and nurture disruptive and leapfrog green 
technologies (Hart & Milstein, 2003; Hart & Dowell, 2011) 

Sustainability Vision  shared sustainability vision (Hart, 1995; Aragón-Correa et al., 
2008; Walls et al., 2011) 

Overarching  higher-order learning (Sharma & Vredenburg, 1998; Sellers, 
2010) 
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 knowledge-based invisible resources (Sharma & Vredenburg, 
1998) 

 integrate the natural environment into the strategic planning 
process (Judge & Douglas, 1998) 

 historical orientation (Walls et al., 2011) 

 network embeddedness (Walls et al., 2011) 

 endowments (Walls et al., 2011) 

 top management skills (Walls et al., 2011) 

 human resources (Walls et al., 2011) 
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4 Model of analysis 

4.1 Introduction 

This chapter aims at building up a model of analysis that is the key for finding answers to the 

research questions. The model consists of three main parts that are addressed in separate 
sections, successively building up the model. 

Building on the method chapter, the first part (Section 4.2), provides an 
operationalization of strategies for environmental sustainability relevant to the chosen 

research context. This allows for a structured analysis of the first research question: “What do 

strategies for environmental sustainability entail in municipal energy companies with a high 

environmental commitment?” 
An analysis framework is presented that conceptualizes strategies for environmental 

sustainability as consisting of four qualitatively distinctive areas of engagement. These 
represent differing degrees of organizational commitment and have varying potential to 

contribute to environmental sustainability. The conceptual areas represent the building blocks 
of a strategy for environmental sustainability. Based on the notion that a strategy can be seen 

as a ‘pattern of actions’ (Mintzberg & Waters, 1985), the method chapter established 
corporate activities and practices for environmental sustainability as the basic units of 
analysis of this study. It follows that strategies for environmental sustainability are 

conceptualized as the aggregate of such activities and practices conducted in the individual 
areas. Apart from providing an operationalization of such strategies, the framework serves as 

a tool to structure and analyze corporate activities and practices for environmental 
sustainability.  

Whereas the first part presenting the analysis model is mainly concerned with the content 
of strategies for environmental sustainability, the second part of the model is of a more 

dynamic nature. Its focus lies on features that facilitate the implementation of such strategies 
in the empirical field of study. These are addressed as ‘greening mechanisms’, which relates 

to research question two: “What are the mechanisms that facilitate the implementation of a 

strategy for environmental sustainability in municipal energy companies with a high 

environmental commitment?” 
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As outlined in Section 2.7 of the method chapter, five greening mechanisms were 
empirically derived from the case studies. Sections 4.3.1 to 4.3.5 provide their theoretical 

foundation in view of creating a framework to analyze value creation from engaging in a 
strategy for environmental sustainability. The mechanisms are seen to provide a link between 

the activities and practices constituting such a strategy, and capabilities and resources as 
sources of value creation.  

In the third part of the model, the focus lies on how strategies for environmental 
sustainability can create value. It is further of interest what kind of value that is created. 

Earlier research maintains that companies pursuing a proactive environmental strategy can 
create valuable organizational capabilities (e.g. Hart, 1995; Sharma & Vredenburg, 1998; 

Aragón-Correa et al., 2008; Walls et al., 2011). It is suggested that companies with a high 
environmental commitment are able to build similar organizational capabilities by pursuing a 

strategy for environmental sustainability. It is further assumed that the greening mechanisms 
play a pivotal role in the creation of such capabilities. As a consequence, the intention is to 
assess the generative potential of each greening mechanism to aid in the creation of valuable 

capabilities and resources within the different conceptual areas of an environmentally 
sustainable strategy. This analysis (‘Analysis 3’) results in an inventory of capabilities and 

resources created by virtue of engaging in such a strategy. In a further step, the capabilities’ 
potential to create value for the firm and for society is examined. As a whole, the third part of 

this chapter provides a toolbox that allows answering the third research question: “How can 

strategies for environmental sustainability contribute to the sustainable development of 

municipal energy companies and society?” 

4.2 Operationalizing strategies for environmental sustainability 

How can the challenges from the degradation of the natural environment be reconciled with 
the organizational perspective, and how can the transition towards environmentally 

sustainable business be managed? These are both theoretical and empirical questions. In order 
to connect environmental sustainability with corporate strategy, this thesis explores strategies 

for environmental sustainability of municipal energy companies with a high environmental 
commitment. Just as with any other corporate strategy, the aim of a strategy for 

environmental sustainability is to create value. As discussed in the theory chapter, the notion 
of value creation can have different meanings and has seen a shift in recent years. 

Increasingly, the need for creating value in a social, ecological and economic sense is 
acknowledged (e.g. Stead & Stead, 2008; Porter & Kramer, 2006, 2011; Lee, 2008).  

To enable drawing conclusions from this study, an analytical framework is designed that 
can give guidance as to how a firm can move towards environmental sustainability and what 

this involves for management. This framework captures both the sustainability dimension and 
the organizational dimension of working towards a reduced environmental impact. To catch 

these aspects, the framework was constructed along the dimensions of environmental 
sustainability and corporate environmental commitment. The framework serves both to 
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operationalize what is meant by a strategy for environmental sustainability, and as a tool to 
analyze activities and practices performed under such a strategy. 

4.2.1 Framework dimensions 

As discussed in Section 3.1.1, advancing towards environmental sustainability requires 
solving problems of emerging complexity. While the general aim is the maintenance of 

natural capital (Goodland, 1995; Bartelmus, 2003) in terms of its source and sink functions, 
the particular challenge for the energy sector is to reduce carbon dioxide emissions to 

effectively mitigate its impact on global warming. This involves multiple challenges such as 
inducing lifestyle changes and working with energy efficiency and conservation. However, 
the most urgent endeavor for moving towards environmental sustainability is the 

transformation of the energy system towards highly efficient low-carbon alternatives. The 
diversity of those challenges requires energy companies to be able to find solutions to 

problems of widely differing nature. 
The second framework dimension, environmental commitment, can be defined as “an 

organization-wide recognition of the importance of the natural environment that influences 
organizations to act in ways consistent with the interests of the natural environment” 

(Menguc & Ozanne, 2005:433). Environmental commitment has previously been used to 
categorize firms according to their approach to the natural environment (e.g. Henriques & 

Sadorsky, 1999). Typically, these classifications range from non-compliance to proactivity 
(e.g. Roome, 1992; Hunt & Auster, 1990). Following Henriques and Sadorsky (1999), a 

company’s commitment to the natural environment is evidenced by what it is doing or has 
done in relation to environmental issues, i.e. its current and past activities. Accordingly, 

corporate activities and practices are indicators of a company’s environmental commitment. 
For instance, committed organizations utilize policies and allocate resources to support their 

environmental commitment. Environmental commitment can thus be seen to produce activity 
and change at the interface of companies and the natural environment. As companies move 

across environmental commitment profiles, their management of environmental issues 
improves (Henriques & Sadorski, 1999). This entails that environmental concerns more 
broadly affect corporate decisions, and environmental aspects are increasingly taken into 

account in corporate activities and practices, leading to positive effects for environmental 
sustainability. If this thinking is connected with the work of Hart (1995, 1997) and Hart and 

Milstein (2003), we arrive at a framework that depicts growing environmental commitment as 
encompassing successively more conceptual areas of engagement with environmental issues, 

which jointly form a firm’s strategy for environmental sustainability.  
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4.2.2 Conceptual areas of strategies for environmental sustainability 

The ‘Sustainable Value Framework’ (Hart & Milstein, 2003; Hart, 1997) presented in 
Section 3.5 represents the intellectual basis of the analysis framework of this study. It has, 

however, been adapted to better reflect the energy business setting73.  
In line with the original framework (Hart & Milstein, 2003; Hart, 1997) the ‘framework 

of conceptual areas of strategies for environmental sustainability’ (Figure 4.1) features four 
distinct domains of environmentally sustainable strategies:  

 Emissions Reduction focuses on activities that minimize the emissions resulting from 
conducting business or opt at increasing resource efficiency.  

 Product Stewardship encompasses developing new sustainable products and services 

or enhancing the sustainability of existing ones.  

 Clean Technology relates to activities in connection with investments in and research 

and development on renewable and bridging technologies.  

 Sustainability Vision aims at creating a shared roadmap for sustainability within the 

firm and with its stakeholders, reconciling value creation for the company with wider 
goals for a sustainable society.  

These conceptual areas represent multiple dimensions of engagement with environmental 
issues. As discussed by Hart and Milstein (2003), these areas are qualitatively different as 

each of them has distinct drivers and future prospects. As a consequence, different logics 
apply when working within each area. Furthermore, when managing the different areas, 

companies are confronted with diverse challenges that are more or less difficult to handle. In 
addition, quite naturally, also the areas’ potential to contribute to environmental sustainability 
differs. Since the fundamental logic of each conceptual area was already presented in the 

theory chapter, reference is made to Sections 3.3.1 to 3.4.2 for further details. 
As illustrated in Figure 4.1, the conceptual areas form a ‘ladder’ along the two 

dimensions of environmental commitment and environmental sustainability. The level of 
environmental commitment embodied in a conceptual area is indicated on the horizontal axis, 

whereas the vertical axis refers to the area’s potential to contribute to environmental 
sustainability.  

  

                                                 
73

 In contrast to Hart and Milstein’s (2003) framework, the term ‘emissions reduction’ was used instead of 
‘pollution prevention’ which aims at reducing pollution at the source. The basic meaning is however the 
same; reducing emissions and waste are the primary aims of pollution prevention (Hart, 1995). 
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Figure 4.1: Framework of conceptual areas of strategies for environmental sustainability 
Source: Adapted from Hart (1995, 1997) and Hart and Milstein (2003). 

In line with Hart (1995) and Hart and Milstein (2003), a narrow environmental commitment 
involves activities that focus on internal aspects in the short term (today’s business). Due to 
the incremental nature of these activities, the effect on environmental sustainability is rather 

low. Activities that involve a wide environmental commitment are more far-reaching in time 
and scope and their effect on environmental sustainability is therefore more significant. 

According to the framework, moving up the ‘ladder’ of an environmentally sustainable 
strategy requires wider environmental commitment, which leads to improved environmental 

sustainability. Although the framework is designed to analyze individual firms, its principles 
hold true also in a broader perspective: the wider the environmental commitment of 

corporations in an industry, the smoother will be the transition towards environmental 
sustainability and a sustainable society. In other words, the speed and scope of the transition 

is considered to rests upon the level of commitment of corporations to contribute to a 
sustainable society.  

There obviously exist some tensions between the whole and its parts, i.e. the overall 
strategy and the conceptual areas into which it is divided in the framework. The 

interconnectedness of the strategic domains within the NRBV from the point of view of Hart 
(1995) has already been discussed in 3.3.4. His reflections are also valid for the framework 

presented here. To this can be added that, although strategies for environmental sustainability 
are conceptualized as consisting of different areas of engagement, there is an evident need to 

coordinate and integrate the activities and practices performed under the individual areas. 
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According to Porter (1996), activities should be consistent to achieve a coherent overall 
strategy, i.e. there has to be a fit between the individual activities and corporate strategy. 

Consistency in the activities makes the strategy both smoother to implement in the 
corporation and easier to communicate to corporate stakeholders. Due to the connectedness 

and interaction of activities and practices across conceptual areas, synergies can emerge 
between them. This observation goes back to Aristotle (1961) who noted that the whole is 

greater than the sum of its parts. Clearly, a coherent and aligned strategy for environmental 
sustainability stands greater chances of effectively leading to a transition towards sustainable 

business with positive effects on society. Although this aspect is not the core interest of this 
thesis, it deserves further analysis and discussion.  

In the empirical part of the thesis, the framework displayed in Figure 4.1 will be used to 
analyze the activities and practices presented through the lens of the five greening 

mechanisms (‘Analysis 2’). The analysis is performed for each of the four conceptual areas 
after presenting the empirical material for the respective mechanism. The aim is to study the 
interaction at the interface of the greening mechanisms and the conceptual areas of a strategy 

for environmental sustainability.  

4.3 The five greening mechanisms 

A further aim of this research is to catch the dynamic ways in which highly committed 

municipal energy companies work with sustainability issues. How can the environmental 
commitment manifested in activities and practices aiming at better environmental 

performance or the transition to a sustainable energy system be captured at a more abstract 
level? What are the prominent features characterizing how companies work with their 
strategy for environmental sustainability? These issues are addressed in the second research 

question: “What are the mechanisms that facilitate the implementation of a strategy for 

environmental sustainability in municipal energy companies with a high environmental 
commitment?” Expressed differently, interest lies in examining by what means a certain 
effect could be produced, i.e. moving towards higher environmental sustainability. 

Mechanisms provide a way to create understanding of a specific phenomenon (Hedström & 
Ylikoski, 2010), in the present case ‘strategies for environmental sustainability’. Factors that 

promote the pursuit of a strategy for environmental sustainability are addressed as ‘greening 
mechanisms’. 

An implication of this view is that the greening mechanisms play a pivotal role in 
creating valuable organizational capabilities from pursuing a strategy for environmental 

sustainability. This is comparable to earlier resource-based research, explaining value 
creation from proactive environmental strategies based on the creation of valuable 

organizational capabilities (e.g. Hart, 1995; Sharma & Vredenburg, 1998). The greening 
mechanisms are seen to provide a link between corporate activities and practices aiming at 

higher environmental sustainability, and capabilities and resources generating value for the 
firm and society.  
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 As outlined in the method chapter, five greening mechanisms were empirically derived 
from continuous reflection on the empirical material. These are environmental integration, 

communication and learning, innovation, cooperation and local embeddedenss. These 
mechanisms represent characteristic regularities in the way of working with strategies for 

environmental sustainability. This adds an additional layer to the model of analysis, which 
has been incorporated in Figure 4.2 below. 
 

 
 

Figure 4.2: Five greening mechanisms facilitating the strategy for environmental sustainability 

In Figure 4.2, the model of analysis consists of two components: The ‘framework of 

conceptual areas of strategies for environmental sustainability’ lies at the centre of the 
model, capturing activities and practices performed under such a strategy. The circle 

surrounding the analysis framework, labeled ‘Strategy for environmental sustainability’, 
illustrates that a strategy for environmental sustainability is operationalized as activities and 

practices performed in the conceptual areas that constitute such a strategy. The greening 
mechanisms circling the strategy for environmental sustainability add a dynamic component 
to the model of analysis (as illustrated by the flashes).  

In the following Sections (4.3.1 to 4.3.5), the greening mechanisms are theoretically 
grounded with respect to relevant literature. Thereby, a theoretical platform is developed 

before the greening mechanisms are empirically illustrated in the subsequent chapter. 
Combined with the empirical illustration in Chapter 5, this theoretical section aims at 

answering the second research question. In light of the view that the mechanisms are 
instrumental to the formation of valuable organizational capabilities, they provide a screening 
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device to detect capabilities created from engaging in a strategy for environmental 
sustainability. In order to arrive at those capabilities, the greening mechanisms will be used in 

Analysis 3. 

4.3.1 Environmental integration 

The greening mechanism environmental integration sheds light on the approaches firms use 

to systematically reduce the environmental impact of their business. Both technical and 
managerial aspects are touched upon, acknowledging the fact that companies are complex 

socio-technical systems. The general idea is to first give a brief insight into the options for 
technical integration available to energy companies and subsequently review generic 
management tools and approaches to reduce negative environmental impacts.  

Technical integration 

Lund (2007) describes the technical challenge for developing the energy system in a 
sustainable way as three-fold. Firstly, the efficiency of energy production has to be improved. 

Secondly, fossil fuels should be replaced by renewable energy sources, and thirdly, energy 
savings on the demand-side have to be achieved. 

The improvement of energy efficiency is obviously not new to management. It was 
initially triggered by the oil crises in the early 1970s, but came into focus more recently 

because of increasing energy prices (Wagner, 2008) and new policy instruments such as the 
EU ETS. Increasing energy efficiency in the energy production system is advantageous not 

only from an environmental perspective but also from an economic point of view. Evidently, 
if resources are used in a more efficient way, the costs for input fuels can be reduced. 
However, energy efficiency improvements using direct measures at plants have often already 

been implemented to a large extent, leaving limited scope for further cost-efficient measures 
(Wagner, 2008). Moreover, increasing the flexibility of the energy system is an important 

enabler of energy efficiency. A further option for improving energy efficiency is the 
upgrading of power plants. This involves investments in better components or technology, 

often yielding productivity gains and extending the life time of plants. Economic, 
environmental and safety motives lie behind these measures. 

Replacing fossil fuels with renewable sources is the second important technical measure 
mentioned by Lund (2007). Wagner (2008) sees a high long-term potential for fuel switching 

and the increased use of renewable energy sources and technologies, especially for countries 
with a fossil-fuel intense production mix74. Fuel switching by either replacing entire fossil-

fuel based production facilities, or replacing part of the fossil fuels used with biomass in 
existing facilities, is an important option for energy companies depending on fossil fuels for 

their energy production. Using the second option often requires technical alterations since 

                                                 
74As indicated, the share of fossil fuel based power production in Sweden (from condensing or gas 

turbines) amounted to 0.3 % in 2009. In district heating, 17 % of fuels used were fossil in 2008, 
including 6 % peat (SEA, 2010a).  
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combustion plants normally are designed for a particular fuel, allowing only slight deviations 
in for example moisture content. 

Processual integration ‐ Environmental management system (EMS) 

The EMS has an important role in making complex environmental issues manageable 
(Kirkland & Thompson, 1999). The following definition illustrates the general idea of an 

EMS and how it relates to the rest of the organization: 

An environmental management system (EMS) is that facet of your organization’s overall 
management structure that addresses the immediate and long-term impact of your company’s 
products, services, and processes on the environment. An EMS provides order and consistency 
in organizational methodologies by allocating resources, assigning responsibilities, and 
continually evaluating your practices, procedures, and processes. (Cascio, 1996:8) 

This definition is in line with the general view that an EMS is the single most important 
management tool for mitigating the environmental impact of any organization. An important 
fact is that the EMS is firmly embedded in the company. It consists of a managing structure 

for environmental issues developed internally by the organization as opposed to government 
regulations imposing requirements from the outside (Coglianese & Nash, 2001). An EMS is 

essentially a collection of internal efforts comprising an environmental policy and objectives, 
procedures and audit protocols for operations that create waste materials or emissions 

(Matthews, 2003). Based on the notion of continuous improvement (Deming, 1986), EMSs 
are “systems of management processes that enable organizations to continually reduce their 

impact to the natural environment” (Darnall & Edwards, 2006:302). Development and 
operation of an EMS follows a general four-step process of ‘PLAN, DO, CHECK, ACT’, 

often mentioned as the generic framework for initiating and maintaining an EMS (Matthews, 
2003). 

In 1996, the International Organization for Standardization (ISO) designed an 
environmental management system standard, ISO 14001, creating the possibility for 

organizations to certify their EMS. A similar arrangement is the EMAS scheme75 which is the 
European counterpart of ISO 14001. Although costly and labour-intensive (Darnall & 

Edwards, 2006), certification is increasingly popular since it enables organizations to 
establish external legitimacy for their EMS (Bansal & Hunter, 2003). ISO (1998) sees the 

main benefits of a certified EMS to lie in reduced costs of waste management, as well as 
savings from reduced energy and material consumption. Companies themselves consider the 
introduction of an EMS also as a way to increase legal certainty and to motivate employees 

(Morrow & Rondinelli, 2002). It should, however, be noted that there are large variations in 
what an EMS looks like, very much depending on the nature of the organization’s operations, 

its environmental impact, and the ambitions held by the organization.  

                                                 
75Eco Management and Audit Scheme (EMAS, 2011). 
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To form an understanding of what an EMS is about in practical terms it is worthwhile to 
take a closer look at the four steps of implementation. In the PLAN stage, the environmental 

policy, the central component of an EMS, is set up. Environmental policies typically outline 
how the organization’s environmental burden is to be tackled and states its commitment to 

continuous environmental improvements. Thereby, it also provides guiding values for all 
organizational members. A further important part of the planning stage is to determine 

environmental impacts and compliance requirements, ranging from emissions and wastes to 
material and energy use, as well as potential hazards from environmental incidents 

(Matthews, 2003). Subsequently, environmental goals for the reduction of the impact are 
outlined. These are arbitrary and range from highly specific goals to more general targets. 

Nevertheless, the intention is that goals are tightened from year to year. Generally, the 
planning stage of the EMS sets the groundwork for later steps and provides a framework that 

gives guidance to the environmental managers’ work (Matthews, 2003). 
In the second stage, the DO phase, the organization outlines a structure for the activities 

that fall under the EMS. Work practices and operating instructions are established that define 

the procedure for each task, making sure that the environmental impact is minimized and 
environmental regulations followed. Typically, all impacting activities are defined in the 

EMS documentation. The documentation of the EMS, providing the structure for its 
operation, is the main task for many organizations (Godfrey, 1996). It includes the 

environmental policy, procedures and protocols for activities, records of monitoring and 
measurement, and the regulations the organizations is subject to (Matthews, 2003). Outlining 

the activities of the EMS and how employees should act to live up to the responsibilities 
under the system should thus lead to that set targets are met. An important component of 

EMS adoption is also employee training and enhancing communication structures inside as 
well as outside of the organization (Darnall & Edwards, 2006). Training should ensure that 

employees are prepared for their specific job tasks and aware of the environmental impacts 
that could result from malperformance. Communication entails informing employees about 

the EMS and environmental policy, as well as their specific role in environmental matters. 
Ideally, communication should address all levels of the organization to improve employee 

awareness and the organization’s commitment to environmental issues (Matthews, 2003). 
In the CHECK stage, the operation of the EMS is assessed through environmental 

auditing and environmental performance evaluation. Audits are usually performed both by 
internal personnel and external auditors. The audit includes evaluating EMS components and 

examining problems that have occurred, and which had caused an environmental incident. 
The causes of the incident would be investigated and changes to the EMS documentation 
suggested in order to prevent future impacts. The ‘checking and corrective action’ part of the 

system is seen as extremely important since “what gets measured and checked (i.e. audited) 
typically gets appropriate management focus, and what does not get measured and checked 

easily gets forgotten” (Woodside, & Aurrichio, 2000:23). Environmental performance 
metrics are obviously important to follow-up in the CHECK stage (Matthews, 2003).  



MODEL OF ANALYSIS 

97 
 

Finally, in the ACT phase corrective action is taken to improve the plans and how they 
are put into practice (ISO, 2009). One way of doing so is conducting a management review, 

based on the results and insights gained from the audits (EPA, 2009). The program should be 
reviewed and evaluated by management at specified intervals to make sure it continues to be 

suitable, adequate and effective in relation to general business purposes (Woodside, & 
Aurrichio, 2000). It is vital that management considers the need for any changes to the EMS, 

and makes assignments to employees in charge as required (EPA, 2009). This entails a 
decision-making process for management that may result in outputs such as new programs, 

renewal of the policy or further environmental investments (Cascio, 1996). Important is also 
that the results of the management review are communicated to employees and other 

stakeholders, fostering confidence that the management is committed to ‘walking the talk’ 
(Cascio. 1996). Following the management review, the tasks performed in the PLAN stage 

should be revisited, ensuring that the circle is closed (EPA, 2009). 
An essential feature of an EMS is “the implementation of policies and practices in all 

corporate activities” (Kirkland & Thompson, 1999:137). An advice from practitioners is that 

integrating the EMS with other system within the organization is preferable since 
“[e]nvironmental issues are related to other organizational issues, such as finances, 

profitability and overall management” (Kirkland & Thompson, 1999:137). Hence, companies 
should think of their EMS in terms of company objectives instead of treating it solely as a 

management system (Cascio, 1996). If the EMS interacts with other appropriate areas of the 
organization, it will be more powerful, preventing it from becoming an ineffective ‘paper 

exercise’. Long-term commitment to environmental issues also seems an essential 
requirement, given that changes can require a number of years to take hold within an 

organization (Kirkland & Thompson, 1999). Environmental policies thus need appropriate 
incentives. Young and Post (1993:39) hold that policies “need to be bolstered with 

communication, training, coaching, goal-setting, evaluation, and reward, if they are to take 
root in the organization’s day-to-day life”. 

Supply‐chain measures 

Sustainability challenges are prominent in the supply chain since many environmental 

problems are ‘imported’ through the supply chain (Elkington, 1994). Kolk and Pinkse (2004), 
reviewing corporate actions on climate change, observe that many companies have started to 

consider emissions throughout their supply chain. Some companies may select their suppliers 
based on their environmental programs or even require ISO 14001 certifications, while others 

may expect their suppliers to have similar environmental standards to their own. Supply-
chain measures are of growing importance (Kolk & Pinkse, 2004), widening the scope of 

integration of environmental concerns. 
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4.3.2 Communication and learning 

According to James et al. (2007) organizations aiming at a change toward environmental 
sustainability require feedback and learning mechanisms in order to develop and share 

expertise and skills for the cognition of sustainability opportunities, as well as for planning 
and implementing selected initiatives. Communication and learning can be viewed from a 

multitude of perspectives, and the literature is extensive. This review sheds light on 
communication as an organizational phenomenon and especially the usefulness of dialogue in 

creating shared meaning. Furthermore, an open communication climate seems to facilitate the 
promotion of the environmental agenda. From the literature on organizational learning a few 
key concepts were picked, such as how organizations learn, the relationship between learning 

and change, as well as learning types. The need for organizational learning has been 
addressed by prominent researchers such as Schein (1993), who emphasizes that the rate of 

change in the environment requires organizations to learn rapidly. Senge (1995) argues that 
organisations must continuously adapt and transform through a process of learning in order to 

meet the challenges from continual and disruptive change, and maintain relevance and 
competitiveness. In other words, learning is crucial for corporations to maintain a strategic fit 

with their environment. 

Internal communication 

Young and Post (1993) hold that effective communication, in particular with employees, is 

vital to organizations undergoing major changes. Without effective and consistent exchange 
of information, progress will stall (James et al., 2007). Communicating the importance of the 
natural environment to employees contributes to forming an orientation towards the natural 

environment throughout the organization (Menguc & Ozanne, 2005). Communication is a 
critical management process involving face-to-face meetings, company publications and 

other means of communication, used strategically to manage organizational learning and 
change (Young & Post, 1993). Practitioners emphasize that managers should be champions at 

communication-oriented problem-solving. While top management should take responsibility 
for conveying the ‘big picture’, effective communication, however, only occurs when the 

supervisor links the big picture to the work group and the individual employee, translating 
how the changes affects them in their work (Young & Post, 1993). This is also true for 

environmental initiatives. Sustainable change initiatives towards the environment require 
constant exchange of information by all employees, top-down, bottom-up as well as laterally 

in the organization to communicate the environmental initiative’s needs, purpose and 
benefits. Organizations that successfully manage change provide frequent, accurate and 

timely information on progress and obstacles towards goals and vision (James et al., 2007). 

External environmental communication 

Supplying environmental information in external communications is a way to signal 
corporate commitment to the natural environment (Menguc & Ozanne, 2005). Following Cox 
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(2010), environmental communication can aim at improving the identity of the corporation so 
to reflect its environmental concerns and performance. Nowadays, many businesses 

appreciate the environmental values held by the general public, consumers, and the media. As 
a consequence, much of corporate communication illustrates a “skilful dance of corporate 

identity” (Cox, 2010:359), whereas corporations attempt to associate their products and 
identity with ‘green’ values. Such communication takes two important forms: image 

advertising and corporate environmental reports (Cox, 2010). The intention is to link 
corporate identities and behavior with “images of environmentally responsible corporate 

citizens” (Schumann et al., 1991:35). 
Effective stakeholder communication about the environment or other issues is a powerful 

way to build trust and loyalty, which contributes to business performance (Wheeler & 
Sillanpää, 1998). Such communication should ideally be regular, open, honest, and based on 

shared values (Wheeler & Elkington, 2001). 
Environmental communication also plays an important role in alerting the public to the 

risks from climate change (Moser & Dilling, 2007). Likewise, the commitment to combat 

climate change demonstrated by corporations influences the public’s perception of the issue. 
Companies publicly addressing how climate change is integrated into their bottom lines send 

powerful messages about the realities of climate change and how it can be addressed (Arroyo 
& Preston, 2007). 

Open communication climate 

Buchholz (2001:1) points at the importance of an open communication climate since 

[a]t the center of every organization are people held together by slender threads of cooperation. 
These threads are maintained by people sharing information with each other. The result is a 
delicate network of human relationships linked through communication. 

An open communication climate facilitates for employees to freely express their opinions, 
voice complaints, and offer suggestions to their superiors. According to Buchholz (2001), 

research shows that such open climate for communication is characterized by a supportive 
environment where employees are encouraged to take part in decision making. Trust is an 

essential component of an open communication climate. Buchholz (2001) further argues that, 
in participative environments, employees share information about customer preferences and 

problems freely with decision makers. This is further encouraged by flat organizations as 
opposed to highly formalized, bureaucratic organizations. 

Dialogue 

Smircich (1983b) argues that shared meanings and conceptions of the world can be 

considered as prerequisites for collective action. Communication failures and cultural 
misunderstandings frequently prevent parties from framing a problem in a common way. This 

makes it difficult to deal with problems constructively (Schein, 1993). The author argues that 
problem solving and conflict resolution in groups has become increasingly important in a 
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complex world, which makes dialogue one of the most important human skills. According to 
Isaacs (1993), dialogue came to be seen as a major breakthrough in a number of emergent 

fields of human activity, amongst others in organizational learning. The word dialogue comes 
from the Greek roots dia and logos, suggesting ‘meaning flowing through’ (Isaacs, 1993). 

While it is not necessary for people to agree, dialogue encourages people “to participate in a 
pool of shared meaning that leads to aligned action” (Isaacs, 1993:111). Regan (2007:213) 

sees dialogue as “a genuinely creative and generative act”. It involves the exchange of 
perspectives, beliefs, and experiences with people listening openly and respectfully. Schein 

(1993) holds that dialogue has considerable potential as a philosophy and technique for 
formulating and solving problems. It is a necessity for understanding cultures and sub-

cultures in an organization, taking a step towards developing an overarching common 
language and shared mental models. This, in turn, is seen as a necessity for organizational 

learning. Increasingly, dialogue has also been addressed as a means to create shared 
understanding between companies and stakeholders (e.g. Wheeler & Sillanpää, 1998; 
Bendell, 2003). At a higher level, dialogue seems uniquely suited to address questions of 

fairness, participation, roles and values. Regan (2007) thus sees dialogue to hold potential to 
result in more generative conversations about climate change. 

LEARNING 

While communication can be considered a prerequisite for learning, learning as such attracts 
far wider scholarly attention. Thomas and Allen (2006) contend that, given the rate of change 

in the environment and the changing nature of work, organizations have come to view 
learning as more critical than in the past. With regard to the natural environment, Sharma and 

Vredenburg (1998) argue that when managers deal with the uncertain outcomes of 
incorporating environmental considerations into their decision processes, business paradigms 

may change and fundamental shifts in philosophy are likely to occur. The capacity of a 
corporation to learn about the interface between business and the natural environment and 

manage this knowledge is crucial as it can fundamentally influence the development of 
sustainable solutions towards a better environment (Marcus & Nichols, 1999). 

Organizational learning 

From an academic standpoint, two terms seem relevant: the learning organisation concept and 

the concept of organizational learning. According to Thomas and Allen (2006:126) the 
learning organization is about “building learning and knowledge creating capacity in 

individuals and enabling the effective dissemination of this knowledge through the 
organization”. Organizational learning, on the other hand, designates “the process of 

improving actions through better knowledge and understanding” (Fiol & Lyles, 1985: 803).  
An interesting question is how organizations actually learn. Argyris and Schon (1978) 

state that individuals are the agents for organizational learning. However, organizational 
learning is not the cumulative result of individual learning (Hedberg, 1981, in Fiol & Lyles, 
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1985). “For organizational learning to occur, learning agents’ discoveries, inventions, and 
evaluations must be embedded in organizational memory”, as argued by Argyris and Schon 

(1978:19, italics in original). This can only be achieved if the knowledge is encoded in shared 
maps which form the basis of other organizational members’ subsequent actions (Argyris & 

Schon, 1978). For new individual knowledge to become organizational knowledge, it needs 
to be exchanged and accepted by other organizational members and considered relevant for 

organizational activities (Duncan & Weiss, 1979). Bood (1998) emphasizes that frequent 
dialogue between individuals or groups within the organization is crucial in the process of 

organizational learning. Nonaka (1994) considers learning in organizations to be, above all, a 
social process with individual members learning and developing knowledge together. 

Cognitive and behavioural development 

Fiol and Lyles (1985) find it crucial to distinguish between cognitive development and 

behavioural development in the context of organizational learning since “not only do they 
represent two different phenomena, but also, one is not necessarily an accurate reflection of 

the other” (Fiol & Lyles, 1985:806). It is argued that changes in behaviour can take place 
without gaining new knowledge. Likewise, cognitive development can occur without 

simultaneously altering behaviour. Cognitive development refers to “change in the 
interpretation of events and the development of in-depth understanding of past actions in the 

light of future behaviour” (Bood, 1998:212). Behavioural development encompasses new 
responses and actions that are based on these existing interpretations and understandings. 

Organizational learning is thus associated with cognitive development, whereas behavioural 
development reveals only the level of change, as illustrated in Figure 4.3.  

While different strategic implications may be conceived depending on a firm’s position 
in Figure 4.3 below, in the context of this study the upper right circle where both learning an 

change occur is of greatest interest as it represents a well-founded, reflective type of change. 
In the upper left circle the firm disposes of relevant knowledge but is unable to act upon it, 

resulting in inertia. The lower right circle involves implementing changes that are not well-
thought through, which may create lock-in effects or lead to sub-optimization on a system 
level. 
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Figure 4.3: Organizational learning and change 
Source: Adapted from Bood (1998, based on Fiol & Lyles, 1985, p. 807). 

Learning types 

An important contribution to the literature on organizational learning was made by Argyris 

and Schon (1978) by introducing the idea of single-loop and double-loop learning, also 
known as lower order and higher order learning (Fiol & Lyles, 1985) or adaptive and 

generative learning (Senge, 1990). Single-loop learning refers to error detection and 
correction in order to respond to changes in the organization’s internal or external 

environment and preserve constancy. This type of learning is mainly concerned with 
effectiveness, i.e. to find the best possible way to achieve existing goals and maintain 

performance within the dominant management logic and existing norms. A potential 
drawback of this learning approach is that the prevailing logic may turn into a rigidity, 

thereby stifling creativity (Sadler-Smith & Badger, 1998). Instead, in some instances, a 
learning cycle that involves modifying organizational norms as such is required. This is the 

case with double-loop learning. Double-loop learning “connects the detection of error not 
only to strategies and assumptions for effective performance, but to the very norms which 

define effective performance” (Argyris & Schon, 1978:22). Hence, current operating 
assumptions and existing practices and norms are challenged.  

Fiol and Lyles (1985) argue that double-loop learning is a more cognitive process than 
single-loop learning, which frequently results from repetitive behaviour. Nelson and Winter 
(1982) see single-loop learning as a learning-by-repetition approach which eventually results 

in a distinct set of organizational routines. Fiol and Lyles (1985) further associate single-loop 
learning with problem solving skills and double-loop learning with problem-defining skills. 

Accordingly, double-loop learning is linked with changes in values and unlearning of 
prevailing behavioural patterns (McGill & Slocum, 1993). According to Fiol (1994), higher-
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order learning involves the development of different interpretations of existing and new 
information, resulting from developing a new understanding of surrounding events. In 

relation to learning and the natural environment, higher order learning is likely to occur 
within an organization as a result of fundamental shifts in philosophy associated with a 

proactive environmental strategy and the experimental base of activities lying at its base 
(Sharma & Vredenburg, 1998).  

Argyris and Schon (1974) suggest that most organizational learning is single-loop, 
whereas double-loop learning is only rarely found. However, rather than seeing one of the 

styles as superior to the other, Sadler-Smith and Badger (1998) see them as qualitatively 
different types of learning. Versatile and adaptable organizations can switch between learning 

styles depending on the set of demands they are facing. Sharma and Vredenburg (1998:740) 
hold that “environmental strategies can lead to different paths of learning and knowledge 

creation on the business/natural environment interface for each firm”. 

Interfirm learning 

Although most of the literature is concerned with aspects related to internal organizational 
learning, learning cannot be assumed to stop at the corporate boundary. Given the systemic 

character of many of the changes required when aiming at a transition towards a more 
sustainable organization of industrial activities, research on interfirm learning is relevant to 

address. This body of research reflects that firms have different strategic options how to 
organize their learning and production on a market with increasingly green concerns. It also 

reflects that organizational learning is an antecedent of innovation (Sadler-Smith & Badger, 
1998). Firms learn form inter-organizational ties (e.g. Marcus, 2005), exploiting external 

knowledge by using their absorptive capacity (Cohen & Levinthal, 1990), which is discussed 
more in-depth in Section 4.3.3. 

Andersen (2002), attempting to identify different types of interfirm learning modes 
related to the greening process, proposes a framework consisting of three learning types. 

Capability accessing relates to knowledge exchange or collaborative knowledge generation 
between firms, aiming at building capabilities. Learning through adaptation refers to “the 
information exchange, in the form of communication, persuasion and teaching associated 

with the coordination of productive activities” (Andersen, 2002:109). Under this topic, two 
qualitatively different coordination processes are seen to lead to interfirm adaptation: ex ante 

coordination and ex post coordination, reflecting the point in time when firms coordinate 
their innovative activities. Ex-ante coordination aims at securing coordinated adaptation 

between firms with complementary activities in order to ensure that market capabilities are 
compatible and competitiveness maintained. “Ex-ante coordination emphasizes thus the 

ongoing but conscious adaptation attempts between producers and users, involving either co-
operative or coercive communication of information on user demands and product properties” 

(Andersen, 2002:112). Ex-post coordination involves efforts to solve conflicts from 
incompatible products and activities which render market capabilities obsolete. It is of a more 
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adversarial nature than ex-ante coordination which relies more strongly on cooperation. In 
any case, interfirm collaborative learning efforts are seen to influence the rate and direction of 

innovation by shaping “the firms’ knowledge bases, their heuristics and their entrepreneurial 
expectations” (Andersen, 2002:116). Andersen (2002) concludes that interfirm dynamics play 

an important role for the occurrence and diffusion of new market trends such as greening. 

4.3.3 Innovation 

Von Malmborg (2007:1731) sees innovation to be “closely related with organizational 

learning (and unlearning) and the exploration or exploitation of knowledge in a company or a 
larger socio-technical system”. After broadly defining innovation, this review elaborates on a 
narrow set of concepts from the innovation literature that seem most relevant for this study. 

The aspects addressed facilitate an understanding of innovations as (tacit) organizational 
phenomena (dependent on learning) with potential effects on a system level.  

Johansson et al. (2005) argue that the sustainability challenge for industrial systems lies 
not merely in managing technical innovations. They see a need for innovative ways of 

organizing production-consumption systems, calling for a change in lifestyle and technology. 
Similarly, Van de Ven (1986) criticizes research on organizational innovations for being 

mostly technically-oriented and not defined widely enough. He sees the need to find a more 
general definition that can be applied to a broad range of technical, product, process and 

administrative types of innovations. Consequently, he advocates the following definition of 
the process of innovation: “the development and implementation of new ideas by people who 

over time engage in transactions with others within an institutional context” (Van de Ven, 
1986:591). Such a wide definition of innovations is preferable in the context of this study in 

order to capture less evident ongoing changes in the organizations and the systems they are 
embedded in.  

Management innovation 

Management practices, processes, techniques, and organizational structures have been 

identified as different facets of rules and routines by which work gets done inside 
organizations. The identification of a novel problem that causes a perceived shortfall between 

the organization’s current and potential performance may drive the demand for new 
management practices (Birkinshaw et al., 2008). Following established theory (e.g. Cyert & 

March, 1963), “(a) perceived shortfall can be caused by a problem that undermines current 
performance but also by opportunities that may exist and the anticipation of environmental 

changes” (Birkinshaw et al., 2008:833). 
Management innovation can be defined as “the invention and implementation of a 

management practice, process, structure, or technique that is new to the state of the art and is 
intended to further organizational goals” (Birkinshaw et al., 2008:825). Viewed from a 

rational perspective, the focus lies on how management innovations bring about 
improvements in organizational effectiveness (e.g. Chandler, 1962). Typically, an innovative 
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solution is put forward by an individual to address a specific problem faced by the 
organization, whereas he or she then champions its adoption and implementation (e.g. Howell 

& Higgins, 1990). At the same time, external change agents may play a major role in 
management innovations since they provide legitimacy and expertise to the different stages in 

the process (Birkinshaw et al., 2008). Regarding their novelty, management innovations do 
not necessarily need to be ‘new to the state of the art’ but ‘new to the organization’ (e.g. 

McCabe, 2002; Zbaracki, 1998), which includes the adoption of already existing initiatives or 
programs.  

Seen from an intrafirm evolutionary perspective (Burgelman, 1991; Zbaracki, 1998), the 
adoption of a management innovation is a four-phase process: 1) changes perceived in the 

environment lead to 2) variations in management practices. Some of those inventions are then 
subject to 3) internal selection and 4) retention. Management innovations are often tacit in 

nature (Alänge et al, 1998), and some may offer the potential to create a competitive 
advantage (Birkinshaw et al., 2008). Management innovations aim to further organizational 
goals, which can refer to both traditional performance-oriented aspects and softer aspects, 

such as employee satisfaction. Such innovations are seen to have the potential to generate 
positive outcomes not only for the innovating firm, but also for society as a whole 

(Birkinshaw et al., 2008).  

Open innovation 

A relatively recent addition to the innovation literature is the concept of open innovation 

(Chesbrough, 2003, 2004, 2006). It is a new paradigm based on the assumption that “firms 
can and should use external ideas as well as internal ideas, and internal and external paths to 

market, as they look to advance their technology” (Chesbrough, 2006:1). While the 
possibility to adopt the concept depends on institutional underpinnings according to 

Chesbrough (2006), it seems of particular interest for the Swedish district heating industry 
since the competition between firms is low (Söderholm & Wårell, 2010), creating unique 

conditions for common innovation activities in the spirit of open innovation (Mansouri, 
2009). Open innovation departs from the earlier premise that successful innovation requires 
control and hence companies must generate their own ideas. It is based on the insights that a 

firm with a closed innovation approach might miss opportunities that fall outside its current 
business or require the combination with external technologies to succeed (Chesbrough, 

2003). The basic assumption is that valuable knowledge is widely distributed and, therefore, 
it is important that companies in their innovation process identify, connect to and leverage 

external knowledge.  

Absorptive capacity 

The idea that outside knowledge sources often are critical to the innovation process is also 

dominant in the seminal work on absorptive capacity by Cohen and Levinthal (1990). This 
perspective elegantly ties communication, learning and innovation together. Absorptive 
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capacity refers to the ability of a firm to “recognize the value of new, external information, 
assimilate it, and apply it to commercial ends” (Cohen & Levinthal, 1990:128). Since 

learning is cumulative, the absorptive capacity of a firm is likewise seen as largely contingent 
on its level of earlier related knowledge, i.e. it develops in a cumulative fashion. Without a 

certain level of prior knowledge, the organization will not be able to exploit external 
knowledge. This points at that “the development of absorptive capacity, and, in turn, 

innovative performance are history- or path-dependent” (Cohen & Levinthal, 1990:128). As a 
consequence, investing in absorptive capacity in one period will permit a more efficient 

accumulation of absorptive capacity in later periods76. 
Well-designed structures for communication and knowledge transfer between the 

organization and its external environment as well as among internal subunits are seen to be of 
great importance for the accumulation of absorptive capacity. As highlighted by various 

authors in the previous section on communication and learning, also Cohen and Levinthal 
(1990) consider shared knowledge and expertise to be essential for communication. At the 
same time, even diversity of knowledge is seen as beneficial to leveraging the organization’s 

capacity to innovate. A firm’s absorptive capacity thus depends on “the links across a mosaic 
of individual capabilities” (Cohen & Levinthal, 1990:133) that allow for novel linkages and 

associations. 
A last important aspect of absorptive capacity is expectation formation, especially in an 

uncertain environment. A high level of absorptive capacity allows the firm to more accurately 
predict the potential of technological novelties. Cohen and Levinthal (1990) further argue 

that: 

The greater the organization’s expertise and associated absorptive capacity, the more sensitive it 
is likely to be to emerging technological opportunities and the more likely its aspiration level 
will be defined in terms of opportunities present in the technical environment rather than strictly 
in terms of performance measures. Thus, firms with higher absorptive capacity will tend to be 
more proactive, exploiting opportunities present in the environment. (Cohen & Levinthal, 
1990:137) 

The above findings from the literature on absorptive capacity highlight the tacit nature of firm 
capabilities that function as a search light for its development trajectory, both in terms of 

innovations and the direction and ambition of its future business development. 

Type of innovation 

When it comes to the type of innovation, a convincing distinction is made by Chesbrough and 
Teece (1996), who distinguish between autonomous and systemic innovations. The former 

can be pursued independently from other innovations, whereas the latter can only be 
beneficially realized in conjunction with similar complementary innovations. The type of 

innovation has important consequences for the choice of organizational design and strategy. 

                                                 
76

 Leiblein (2011) sees parallels between absorptive capacity and the RBV isolating mechanism of ‘asset 
mass efficiencies’ (Dierickx & Cool, 1989). 
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The key issue is the flow of information necessary for any innovation. Autonomous 
innovations, although also developing gradually as a result of experiments, research findings, 

customer feedback etc., can be more readily codified in industry standards. The information 
needed to integrate these innovations with existing systems is thus more easily understood. 

Systemic innovations, on the other hand, often rely on tacit knowledge that is deeply 
embedded in individuals or firms. It therefore diffuses more slowly, frequently requiring 

substantial efforts or even the transfer of people (Chesbrough & Teece, 1996). Hence, 
information exchange facilitating systemic innovations is very challenging for managers. 

Because systemic innovations require “information sharing and coordinated adjustment 
throughout an entire product system” (Chesbrough & Teece, 1996:68, italics in original), 

they are more easily achieved within organizations than across organizational boundaries. 
Hence, Chesbrough and Teece (1996) suggest that a market leader able to coordinate and knit 

systemic innovations together, might be required in order to establish and advance industry 
standards. 

Degree of innovation 

Tukker and de Bruijn (2002) consider the macro-level of production-consumption structures 

of society the most suitable level of analysis for innovation processes leading to 
sustainability. They thus address the degree of socio-technical change of an innovation as an 

important variable. Their scheme differentiates between mere optimizations, singular 
innovations and system innovations. These address the relative degree of innovation ranging 

from incremental to radical. Optimizations relate to technical system adjustments or end-of-
pipe measures which leave the existing production-consumption structure widely untouched. 

Singular innovations are usually process-integrated, requiring the redesign of part of the 
production-consumption chain. They create changes in socio-technical arrangements, but 

touch only upon a limited number of actors. System innovations in turn affect the whole 
production-consumption configuration. Their main focus lies on societal functions and 

thereto connected systems. The alignment of activities of many actors in society is required 
during an extended time period. It is further argued that system innovations aiming at 
sustainability “are likely to require complex collaborative settings” (Tukker & de Bruijn, 

2002:297). 
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Figure 4.4: System optimization, re-design and innovation 
Source: Adapted from Tucker & de Bruijn (2002, p. 298). 

Figure 4.4 illustrates the three innovation levels. Similar to the widely known S-curve from 

innovation theory, the performance of a system can be significantly improved for some time 
using optimization and re-design. However, having reached a certain performance threshold, 

further progress can only be made once a new system is adopted (Tucker & Bruijn, 2002). 
Socio-technical change and innovation are seen as “an interactive process of variation (e.g. 

knowledge within single organizations or networks) and selection (e.g. social and institutional 
preferences) that lead to certain preferred technological trajectories or socio-technical 

regimes” (von Malmborg, 2007:1731). 

4.3.4 Cooperation 

Cooperation has been identified as a further important greening mechanism that facilitates 

both technical and systemic embedding of sustainability in the energy system. Cooperation in 
general terms is “the act of working or acting together to achieve a common goal” (Encarta, 
2009). Worth noting is that cooperation and collaboration are often used interchangeably77. 

The intention here is to first put cooperation and similar endeavors in the larger context of 
sustainability and subsequently narrow it down to concepts and concrete arrangements that 

can be relevant for the studied setting.  

                                                 
77 Collaboration can be defined as a “cooperative arrangement in which two or more parties work jointly 

towards a common goal” (BusinessDictionary, 2009). 
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Partnerships as a form of collaboration have been extensively discussed as a path to 
sustainability78, and there is a call for collaborative leadership for sustainable development 

against the background of complex environmental problems which cannot be tackled by 
governments alone. It is claimed that “consensus-oriented policies require the consideration 

of social, economic and technological interests of various sectors of society through 
coordination and partnerships” (Hartman et al., 1999:257). Increasingly, attention is directed 

towards “stakeholder collaboration as a path towards sustainability and government’s role as 
a collaborative leader” (Hartman et al., 1999:263). It is suggested that collaboration can 

change the way how industry and society view their relationship with each other and the 
environment (De Groene & Wijen, 1998). These statements catch the essence of how 

cooperation is seen as a pathway to sustainability on a meta-level. However, this needs to be 
broken down to the level of analysis of this research, namely relating to organizations. 

Relevant terms investigated for this review, amongst others, are cooperative 
interorganizational relationships (cooperative IOrs), forms and determinants of cooperation as 
well as how interorganizational cooperation relates to the operational business of energy 

companies. 

Shared understanding 

Gray (1989) describes collaboration as a method for solving common problems and resolving 

conflicts. It enables organizations to join forces, pool information and reach mutually 
satisfactory long-term agreements. Gray (1989:5) views collaboration as “a process through 

which parties who see different aspects of a problem can constructively explore their 
differences and search for solutions that go beyond their own limited vision of what is 

possible”.  
It is vital that the stakeholders to the collaboration build a shared understanding of how 

problems arise by exchanging their opinions. This shared understanding is seen as the basis 
for choosing a collective course of action (Gray, 1989). Furthermore, Gray (1989) argues that 

economic and technological solutions to promote sustainability through collaborating are not 
sufficient. Above all, attention should be paid to leadership, decision-making, fairness and 
relationship management. Gray (1989) further notes that one of the central factors influencing 

collaboration is the existence of a shared vision regarding the nature of the problem.  

Cooperative IORs 

According to Oliver (1990), a variety of starting conditions can lead to cooperative IORs, for 

example previous friendship ties, an institutional mandate, resource dependence or the search 
by an organization for a partner that holds desirable resources. Benefits of cooperation are 

typically framed in terms of performance and satisfaction. One of the most sought after 
outcomes of cooperation in an organizational setting is effective coordination which 
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 See special issue of Business Strategy and the Environment following the Conference of the Greening 
of the Industry Network (GIN) in 1998. 
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assumingly leads to higher performance. Contractor and Lorange (1988) support this notion, 
pointing out that cooperativeness among companies is positively related to strong levels of 

efficiency and profitability. Nevertheless, many of the benefits of cooperation to an 
organization can be defined in non-economic terms; benefits may include improved quality, 

high quality decision making and improved competitiveness (Smith et al., 1995). 

Formal and informal cooperative relationship 

Smith et al. (1995:10) distinguish between at least two cooperative relationships; the formal 
and the informal, whereas “[i]nformal cooperation involves adaptable arrangements in which 

behavioral norms rather than contractual obligations determine the contributions of parties”. 
This type of cooperation is referred to as organic and voluntaristic by Astley (1984). Formal 

cooperative relationships, in contrast, are characterized by contractual obligations and formal 
structures of control (Smith et al., 1995). However, over time formal types of cooperation can 

change into informal types, in which rules and regulations become redundant (Ring & Van de 
Ven, 1994). 

Determinants of cooperation 

Although many determinants for cooperation have been identified by researchers, there has 
been wide-spread agreement that one particularly direct antecedent is trust (Smith et al., 

1995). Trust is defined by Ring and Van de Ven (1994) as “an individual's confidence in the 
good will of the others in a given group and belief that the others will make efforts consistent 

with the group's goals” (Smith et al., 1995:11). Kleef and Roome (2007) conclude that the 
way trust is built is distinctive for each organization; it includes for instance frequent and rich 
communication, consistency between words and actions, fair and transparent decisions and 

establishing a shared vision and language. 
Accumulation of trust between parties as a result of repeated prior interactions (that were 

perceived as efficient and equitable by the parties) are seen to increase the probability that 
future transaction may involve more significant and risky ventures (Ring & Van de Ven, 

1994). As a consequence, it also seems that cooperative IORs among parties with earlier 
economic relationships or social ties develop more rapidly and efficiently than among parties 

who initially were strangers (Galaskiewicz & Shatin, 1981). 
According to Murnighan (1994) it makes sense to discriminate between structural and 

psychological determinants of cooperation. Structural determinants include the number of 
parties in a relationship, the social context of the cooperation, and prior social ties as an 

indicator of reliability and predictability. Psychological determinants refer for instance to the 
similarity in partners’ values, the perceived status and legitimacy of partners, and the 

perception that the shared procedures are just. From a practical point of view, Von Malmborg 
(2007) cautions that differences in national cultures (and presumably even corporate cultures) 

can present considerable challenges to achieving cooperation in organizations. For example, 
Cole (1989) reported that people tend to cooperate less in the US than in Sweden and Japan.  
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Cooperation related to the operational business of energy companies 

How do these general considerations connect to the energy sector? Research in cooperation 

relating to energy companies has been rather sparse and tends to focus on technical and 
economic aspects79. Grönkvist and Sandberg (2006) see the main system benefits arising 

from cooperations between district heating companies and industries to be a lower total need 
for primary energy, yielding cost savings and environmental benefits. The two dominant 

forms of cooperation in the energy sector are industries selling waste heat to a district heating 
system, or two district heating companies interconnecting their energy systems. The latter 

implies that heat can flow in either direction depending on the prevailing situation at any 
given time (Gebremedhin & Carlson, 2002). Such cooperation can lead to a more effective 

use of plants, reduced use of fossil fuels, and a larger potential for producing electricity in 
combined heat-and-power plants (CHP).  

Given that the possibilities to reduce emissions are better when plants are used more 
efficiently (including better flexibility to switch between fuels and taking advantage of price 
variations), this implies both economic benefits and a lower environmental impact. 

Gebremedhin (2003) identifies untapped potential for more efficient district heating systems 
and recommends that an enlarged system boundary should be applied when analyzing energy 

systems, taking the possibility of cooperation for integrated systems into account. 
Research in cooperation among energy companies or between industry and energy 

companies shows that agreements concerning heat supply are quite common80 (Holmgren & 
Gebremedhin, 2004). However, the authors caution that heat supply collaboration between 

two actors is not so easy to bring about. First, technical and economic aspects need to be 
resolved. Second, such a project is a long-term undertaking, demanding mutual commitment. 

Moreover, it is seen as a disadvantage that both parties are bound to a contract, which makes 
them less flexible (Grönkvist & Sandberg, 2006). They assert that good techno-economic 

circumstances, such as short geographical distance, are not enough to bring about 
cooperation. Often the ‘cultural distance’ between the management of an industry and the 

management of municipality-owned companies is large, which can lead to difficulties.  
Experience indicates that openness and trust are vital for a successful cooperation; hence 

Grönkvist and Sandberg (2006) see it as crucial that all facts regarding the project are 
available to both parties. Furthermore, while both parts should win from cooperating, also the 

total benefits of the cooperation to society should be emphasized. Besides, agreeing upon a 
stable and long-sighted contract is essential. A further decisive factor for such cooperation to 

come about is people with an ambition to cooperate from both parties. Grönkvist and 
Sandberg (2006:1518) suggest that “[u]sually, these people share the view that cooperation is 
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 For a review see Gebremedhin (2003) and Grönkvist and Sandberg (2006). 
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 According to the Swedish District Heating Association (2002), around 30 % of its members have waste 
heat supply from industries. 



CHAPTER 4 
 

112 
 

something good for both the companies they represent and for the community, which 
includes the environment and the residents of the municipality”. 

4.3.5 Local embeddedness 

This greening mechanism takes up aspects related to space or location in one form or another. 
Sayer (1992:146) is concerned about researchers’ ignorance of space, claiming that “indeed 

most social scientists ignore space. Yet space would seem to make a difference to what 
happens in the world”. He emphasizes that “[s]ocial processes do not take place on the head 

of a pin” (Sayer, 1992:148). The term ‘embeddedness’ as such goes back to Polanyi (1944) 
and Granovetter (1985) who, in a nutshell, point at the embeddedness of economic action in 
structures of social relations. Since then, different strands of social science have borrowed the 

concept, which resulted in an abundance of meanings linked to the term (Hess, 2004).  
On a general level, Hess (2004) divides embeddedness in three fundamental categories. 

Societal embeddedness relates to the importance of where an actor stems from, emphasizing 
his cultural and political background. Network embeddedness describes the structure of 

relationships among a set of organizations (or individuals), regardless of their local anchoring 
in a particular place. Territorial embeddedness relates to “the extent to which an actor is 

‘anchored’ in particular territories or places” (Hess, 2004:177). These three embeddedness 
categories should consider “developments over time and changes in the spatial configuration 

of networks on different scales” (Hess, 2004:178), pointing at that embeddedness is a 
dynamic rather than a static concept. The spatial aspects of embeddedness, mostly elaborated 

upon by economic geographers, is most relevant to address when defining what is meant by 
the ‘local embeddedness’ of municipal energy companies. 

Territorial embeddedness 

According to Hess (2004), economic actors become embedded spatially by absorbing the 

existing economic activities and social dynamics of those places. Hess (2004:178) concludes 
that, from a development perspective, “the mode of territorial embeddedness or the degree of 

an actor’s commitment to a particular location is an important factor for value creation, 
enhancement and capture”.  

A central question is how the territorial dimension of embeddedness can connect to 
sustainable development. Orr (1995) argues that, although problems regarding development 

and sustainability are found around the globe, they are not necessarily global in nature. For 
many of the global problems there are, very likely, local solutions to be found. The local level 

has frequently been pointed out as the most adequate when it comes to finding solutions to 
environmental issues (Hägerhäll, 1988; UN, 1992). Kleef and Roome (2007:44) maintain that 

“what is sustainable is often determined by local circumstances and conditions”, whereas 
Thellbro (2006) addresses the local level as an appropriate basis for positive societal 

development and healthy natural systems. A straightforward example can illustrate this point: 
In the food sector, for instance, quality is closely related to nature and the local 
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embeddedness of supply chains. Accordingly, ‘localness’ of production has come to be seen 
as intrinsically linked to quality, in essence due to the embeddedness of the product in the 

local ecology of production (Murdoch et al., 2000). An interesting point is how the local 
embeddedness of an intangible product such as (green) electricity or heat could be exploited 

to promote green energy consumption81. 

Promotion of green energy at the community level 

When it comes to the marketing of green electricity, Wiser (1998) presents some evidence 
that local and community-based programs do well. He advocates the use of a ‘local’ approach 

to enhance the marketing of green power82. Three recommendations are made based on the 
knowledge that “individuals who are less alienated from their social world and are more 

involved in community affairs are more likely to participate in environmentally responsible 
behavior” (Wiser, 1998:113). First, green power marketing is seen to be more successful 

when it appeals to a sense of community which is based on social values and norms. Second, 
it seems recommendable to use messages that stress the collective harm caused by 

environmental problems and, consequently, the need to work together in order to solve the 
community problem (Grazin & Olson, 1991). Third, community-based marketing and locally-

sited and visible (clean technology) projects should help in the effort to increase customer 
demand for green energy (Wiser, 1998).  

Local identity as a strategic asset 

Local aspects are also of relevance in relation to branding strategies. Wiedman (2005) studied 
the impact of different factors on customer retention83 of municipal energy companies. 
Survey results from commercial enterprise customers indicate that perceptions of price-

worthiness, customer orientation and the perceived local importance of the local utility 
company for the city has the strongest impact on customer retention (Wiedman, 2005). This 

indicates that local relevance and customer orientation are important elements in an 
integrated branding approach, which can even compensate for slightly higher energy prices of 

local energy companies as compared to competitors from outside the region. The author 
concludes that “an integrated local branding approach will be the most favorable strategic 

opportunity. No competitor would be able to copy this strategy. Consequently, from the local 
utility company’s perspective it is the strategic approach that has the greatest chance of 

                                                 
81 From a production perspective, security of supply of power from Swedish resources naturally is an issue 

and the green electricity scheme promotes this kind of local initiatives. 
82 The dilemma with green power is that its demand is considered analogous to the voluntary provision of 

public goods, or, more accurately, the reduction of ‘public bads’. There is a risk that customers do not 
want to pay a premium for green power, i.e. they have strong incentives to ‘free-ride’ (Wiser, 1998). 

83 The empirical study covered commercial enterprise customers only. The customer retention rate for 
commercial enterprise customers by municipal energy companies was slightly lower than for private 
household customers (which was between 90 and 98 per cent) after the liberalization of the German 
energy market. 
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uniqueness” (Wiedman, 2005:215/16). Hence, experience, tradition and a good local position 
are seen as strategic assets that can create value for customers (Wiedman, 2005). 

Embeddedness at the municipal level 

Ownership characteristics are a further central aspect of local embeddedness of municipal 
energy companies. Naturally, municipal ownership involves being influenced by local 

authorities and their values and goals in one way or another (Sandoff, 2006b). Collier and 
Löfstedt (1997) contend that local authority involvement in environmental issues has a long 
tradition in Sweden. At the same time, local authorities enjoy substantial autonomy in energy 

and environmental planning (SEA, 1988)84. This makes the local level a relevant dimension 
to study in addition to the commitments and policy measures taken at a national level. 

Evidently, the municipal energy company is a cornerstone of local energy planning. Since the 
owner has the possibility to influence investments and pricing, he has also great opportunities 

to impact emissions (Collier & Löfstedt, 1997).  
As outlined earlier, important reasons for municipalities to own energy companies are the 

possibility to exert influence on the local environment and the development of the local 
energy system (Sandoff, 2006b). Rönnborg (2009) describes municipal energy companies as 

driven by contemporary norms such as an increased interest for the local society and green 
consumption, which are seen to strengthen their possibilities for business development. Being 

governed to act in the best interest of their owners (Collier & Löfstedt, 1997), which 
ultimately are the residents of the municipality, puts municipal energy companies in the 

favorable position to develop (or maintain) a deeply-rooted societal embeddedness in terms 
of cultural and political concerns. Moreover, given the infrastructural nature of the energy 

business (Sandoff, 2006b), the territorial embeddedness and commitment to the local 
dimension seem almost naturally warranted. Local energy generation is mainly represented 

by combined heat and power production, power produced in municipal wind farms as well as 
by local wind cooperatives (Rönnborg, 2009). The structures for energy provision are closely 

intertwined with the economic activities and social dynamics in the area, making the 
municipal company a key actor in the promotion of sustainable industrial and consumer 
activities.  

Regional sustainable development 

Von Malmborg (2007) takes up the aspect of regional innovation systems (Fisher, 2001) 
which can lead to regional welfare development. He highlights that in many regions, high 

environmental quality and sustainable development are considered important drivers of 
technological innovation as well as regional industrial change. According to Johansson et al. 

                                                 
84 It should be pointed out that the municipalities have the monopoly for planning and land use under the 

Planning and Building Act. Furthermore, they are guided by the Environmental Code which promotes 
sustainable development. These Acts set the guidelines for the municipalities’ actions and their role as 
supervising authorities (Collier & Löfstedt, 1997). 
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(2005), the sustainability of industrial regions, taking into account environmental 
performance of economic activities has been given limited attention. Johansson et al. (2005) 

take up the concept of distributed economies which involves that selected parts of economic 
activities are broken down to the regional level, where the various activities are organized as 

“small-scale, flexible units that are synergistically connected with each other and prioritize 
quality in their production” (Johansson et al., 2005:971). Regions can be regarded as jointly 

operating entities with the ability to create a ‘team spirit’ which can bring along collaboration 
and competitive benefits from alternative production systems. In contrast to centrally-planned 

large-scale projects that often fail to improve the local quality of life, distributed economies 
can bring fundamental issues of sustainable development closer to the individual, stimulating 

local efforts that foster the vitality of the region. Moreover, “[o]rganising regional activities 
mainly in the form of small-scale units will also allow for the local community to posses 

higher ownership and consequently gain more power in directing these systems in ways that 
add quality to their lives” (Johansson et al., 2005:975). This allows for more value to be 
added to local resources and the retention of the benefits in the region. The gains in quality of 

life made from this approach can be shared by a collective community with similar ambitions 
and values. Regional development is thus seen as a tool for testing new strategies to bring 

about the required changes for sustainability at a systemic level (Johansson et al., 2005).  

4.3.6 Overview on the greening mechanisms 

Table 4.1 below provides an overview on the greening mechanisms and their respective sub-

themes. In Appendix 3, resulting from the next analysis step, the particular sub-theme giving 
rise to a valuable organizational capability or resource will be indicated. This allows tracing 

the analytical process and the conceptual origin of the capability. In addition, a more in-depth 
analysis of the bearing of certain sub-themes on the formation of capabilities and resources 

can be performed. 

Table 4.1: Overview on greening mechanisms and sub-themes 
 

Greening mechanism Sub-themes 

Environmental integration  Technical integration 

 Processual integration 

 Supply-chain measures 

Communication and 
learning 

 Internal communication 

 External environmental communication 

 Open communication climate 

 Dialogue 

 Organizational learning 

 Cognitive and behavioral development 

 Learning types 

 Interfirm learning 
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Innovation  Management Innovation 

 Open innovation 

 Absorptive capacity 

 Type of innovation 

 Degree of innovation 

Cooperation  Shared understanding 

 Cooperative IOrs 

 Formal and informal cooperative 
relationships 

 Determinants of cooperation 

 Cooperation related to the operational 
business of energy companies 

Local embeddedness  Territorial embeddedness 

 Promotion of green energy at the 
community level 

 Local identity as a strategic asset 

 Embeddedness at the municipal level 

 Regional sustainable development 

 

4.4 Value creation 

The third research question “How can strategies for environmental sustainability contribute 

to the sustainable development of municipal energy companies and society?” is 
fundamentally a question of value creation. Answering this research question requires 

additional analytical tools. With a point of departure in the resource-based view (RBV) as a 
theory for value creation, capabilities and resources represent suitable entities for the analysis 

of value creation, as argued in Section 2.12 of the method chapter. As outlined by Hart and 
Milstein (2003:62) “firms strive to solve social and environmental problems through the 

internal development or acquisition of new capabilities that address the sustainability 
challenge directly.” 

Based on this understanding, the next analytical step consists of establishing the 
capabilities and resources emanating from the greening mechanisms’ dynamic features within 

each of the four strategic domains (‘Analysis 3’). This is mainly done by synthesizing the 
analyses performed in the previous step (‘Analysis 2’), and examining these in turn to 
establish capabilities and resources originating from working with strategies for 

environmental sustainability by virtue of the greening mechanisms. This adds an additional 
element to the main model as visualized in Figure 4.5. 
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Figure 4.5: Five greening mechanisms and the formation of capabilities and resources 

With the capabilities and resources enabling value creation at hand, the next question is what 
kind of value is created and for whom. As discussed in the previous chapter, the view on 

value creation within the RBV has traditionally been narrow. The notion of ‘shared value 
creation’ (Porter & Kramer, 2006, 2011), advocating the generation of economic value in 

ways that also create value for society by addressing its needs and challenges, emerged as a 
novel approach with a better capacity to integrate sustainable development concerns (see 

Section 3.5.1). With an interest in how the greening mechanisms elaborated can contribute to 
the sustainable development of municipal energy companies and society, the concept of 

‘shared value creation’ is highly relevant. The fourth step of the analysis (‘Analysis 4’) 
therefore involves assessing the value creation potential of the capabilities in terms of value 

created for the firm and shared value created between the firm and society. Assessing this 
potential in the two dimensions, however, requires further operationalization. Relevant 
criteria for the analysis of value creation for the firm and shared value creation are elaborated 

in the next two sections.  
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4.4.1 Creating value for the firm  

This section presents the tools that allow analyzing the capabilities originating from the case 
companies’ environmentally sustainable strategies in terms of their capacity to create value 

for the firm (‘Analysis 4’). Three value creation dimensions were considered relevant based 
on prior literature employing the RBV or the NRBV (Barney, 1991; Boyd et al., 2010; Hart, 

1995; Hart & Dowell, 2011; Sharma & Vredenburg, 1998; Hastings, 1999). These three 
dimensions are cost savings, corporate reputation, and future position. Other potential value 

creation dimensions85 were considered less prominent or inherent in one of the chosen 
dimensions. In the following, the rationales of the three dimensions are explained.  

Cost savings 

A prime catalyst for taking action on the environment are potential cost savings that arise 

from making business more efficient (Arroyo & Preston, 2007). As widely supported in the 
literature (e.g. Hart, 1995; Hart & Milstein, 2003; Hart & Dowell, 2011; Christmann, 2000; 

Marcus, 2005; Walls et al., 2011), an increased focus on corporate environmental 
sustainability can lead to a sustained competitive advantage due to lower costs. This value 

creation dimension refers to the efficiency properties of resources or capabilities, whereas 
efficiency is expressed in the ability to reduce costs (Kraaijenbrink et al., 2010). Technical 

fitness and/or productivity determine the efficiency of resources or capabilities (Leiblein, 
2011).  

Emitting harmful substances into the environment is considered to be a form of 
inefficiency or waste (Porter & van der Linde, 1995; Hart, 1995; Marcus, 2005). It is a sign of 
operational ineffectiveness, wasting resources and imposing unnecessary costs (Porter & 

Reinhardt, 2007). Frequently, emissions require a company to engage in non-value creating 
activities such as handling, storage and disposal (Porter & van der Linde, 1995). 

Consequently, within the scope of a strategy for environmental sustainability, cost savings 
can be made from reducing energy and resource consumption (e.g. Porter & van de Linde, 

1995; Hart, 1995; Porter & Reinhardt, 2007), better utilization of raw materials and other 
inputs, and lower costs for waste disposal (Young, 1991; Hart & Milstein, 2003). Other 

benefits from a proactive environmental strategy are improved operations through increased 
process efficiency, increased productivity and process innovations (Sharma & Vredenburg, 

1998).  
Furthermore, cutting emissions can reduce the firm’s compliance and liability costs 

(Rooney, 1993), including costs for emission allowances under the EU ETS (Hoffmann & 
Trautmann, 2008). Through the development of skills and capabilities in eco-efficiency and 

pollution prevention, firms can both lower costs and reduce risks (Hart & Milstein, 2003).  

                                                 
85 For instance, employee morale, improved operations and management practices, and faster regulatory 

approvals are seen as other potential benefits of a proactive environmental strategy (Sharma & 
Vredenburg, 1998; see also Michalisin & Stinchfield, 2011). 
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Corporate reputation 

Hart (1995:995) argues that there is a “vast amount of unclaimed reputation ‘space’ with 

respect to corporate environmental performance”. Reputation is considered a valuable 
intangible asset that can provide firms with a sustainable competitive advantage (Barney, 

1991; Hall, 1992; Hart, 1995; Roberts & Dowling, 2002). Its value stems from its capacity to 
reduce the uncertainty stakeholders perceive when evaluating firms as potential suppliers of 

required products and services. Reputation is here defined as “stakeholders' perceptions about 
an organization's ability to create value relative to competitors” (Rindova et al., 2005:1033).  

Reputation can be an important factor in achieving a competitive advantage through 
differentiation (Hall, 1992; Boyd et al., 2010) and competitive preemption in green product 

domains (Hart, 1995). Hart (1995) argues that the employment of pollution prevention and 
product stewardship strategies over time may lead to a differentiated reputation. In analogy 

with Hastings (1999) it is argued that differentiation by improved reputation may be 
important to achieve a competitive advantage in the energy business due to the limited 
opportunities for energy companies to achieve such an advantage from product or price 

differentiation (Summerton, 2004; Sandoff, 2006b).  
Reputation can be considered as a strategic asset stock (Dierickx & Cool, 1989) that is 

non-tradable (Barney, 1991) and cannot be adjusted quickly. Following Dierickx & Cool 
(1989), a consistent pattern of resource flows (e.g. investments in sound environmental 

practices) is required to change a strategic assets stock (e.g. environmental reputation).  
Rindova et al. (2005) posit that organizational reputation can be seen to consist of two 

dimensions. Firstly, a perceived quality dimension captures the degree to which stakeholders 
evaluate an organization positively on a specific attribute, for instance its ability to produce 

quality products. Secondly, the prominence dimension captures the degree to which a 
company receives broad collective recognition in its organizational field. 

Viewed from the perceived quality dimension, reputation forms based on the actor’s past 
actions through which it signals its ‘true’ attributes to stakeholders (Clark & Montgomery, 

1998). To evaluate the quality of a provider of goods or services, stakeholders rely on signals 
that disclose unobservable attributes which affect a firm’s ability to produce quality goods. 

When quality is difficult to evaluate prior to purchase, customers are likely to rely on 
strategic signals to form expectations about quality. Companies’ strategic choices with regard 

to the resources used to produce goods and services may influence perceptions of quality as 
these choices contain information about the companies’ underlying capabilities to produce 

quality goods (Rindova et al., 2005; Barney, 1991).  
When it comes to the second dimension, choices and opinions of influential third parties 

vis-à-vis an organization may influence its prominence. Under conditions of uncertainty, 

individuals tend to base their decisions on others’ choices and opinions. Through the 
exchange of information among various actors in an organizational field, the uncertainty 

about the ‘true’ attributes of a firm is reduced. In addition, it is suggested that the two 
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reputational dimensions are related; perceived quality also has an impact on prominence 
(Rindova et al., 2005). Hart (1995) adds that corporate reputation can be enhanced through 

transparency about corporate environmental impact, for instance by publishing voluntary 
environmental reports. Toms (2002) confirms that environmental disclosure contributes 

significantly to the creation of environmental reputation. Sharma and Vredenburg (1998) 
point out that companies develop trust and credibility by addressing stakeholder concerns, 

leading to a good corporate reputation. 
The relationship between organizational reputation and economic payoffs is explained by 

several drivers. Firstly, a favorable reputation reduces stakeholder uncertainty about the value 
of the exchange, and hence can induce buyers to pay a price premium (Shapiro, 1983). A 

reputation for environmental leadership therefore increases sales to environmentally 
conscious customers (Russo & Fouts, 1997). A favorable corporate reputation is further seen 

to reduce the cost of capital, improve companies’ attractiveness as an employer (Fombrun, 
1996), and make them more attractive for strategic alliances with other firms (Dollinger et al., 
1997). Sharma and Vredenburg (1998) argue that an improved corporate reputation due to a 

proactive environmental strategy may facilitate approval processes for new developments, 
leading to various financial savings. Hall (1992, 1993) further points at the fragility of 

corporate reputation. It takes years of demonstrated superior competence to build up, but it 
can easily be damaged. Once damaged, it takes a long time to replace. Hence, a firm’s 

environmental reputation requires consistent actions and continued investments for it to be 
maintained (Russo & Fouts, 1997). Hall (1992) concludes that reputation should receive 

constant managerial attention.  

Future position 

Hamel and Prahalad (1989, 1994) see ‘competing for the future’ as a neglected dimension of 

competitive advantage. In addition to a concern for current performance and medium-term 
growth, the firm should be concerned with its future position and sources of competitive 

advantage. The importance of creating a favorable future position by focusing strongly on 
environmental sustainability is highlighted in the NRBV (Hart, 1995; Hart & Dowell, 2011) 
and the ‘Sustainable Value Framework’ (Hart & Milstein, 2003). For a proactive 

environmental strategy to result in competitive advantage, it must be future-oriented and go 
beyond regulatory compliance (Aragón-Correa, 1998). 

The competitive advantage brought about by a sustainable development strategy lies in a 
favorable future position (Hart, 1995). The clean technology strategy refers to developing and 

acquiring skills, competencies and technologies that form the basis for future growth (Hart & 
Dowell, 2011). The aim is to generate crucial sustainable competencies required to reposition 

the firm for the development and exploitation of future markets (Hart & Milstein, 2003). 
Accordingly, the third value creation dimension refers to the effectiveness of resources and 

capabilities, i.e. to their capacity to increase future value (Kraaijenbrink et al., 2010).  
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Following the RBV, heterogeneous expectations about the future value of a strategic 
resource (or strategy) may affect future opportunities (Barney, 1986; Rumelt, 1987; Peteraf, 

1993; Hart, 1995). Consequently, the value of a resource or capability resides in the complex 
options on future opportunities embedded in that resource that allow the firm to achieve a 

competitive position in the marketplace (Kogut & Kulatilaka, 1994). Capabilities can thus be 
framed as platforms that can create a generic set of resources and hence represent investments 

in future opportunities for the firm.  

4.4.2 Creating shared value 

Complex global environmental problems, stemming from multiple activities and interactions 
across social and natural systems (Auld et al., 2007), are profound challenges to sustainable 

development. The wickedness of these problems poses several major challenges to 
implementing sustainable solutions. Complexity and uncertainty as well as the long time 

horizons involved have been highlighted as key issues for sustainability (Voss & Kemp, 
2006). In addition, wicked problems and social complexity represent forces of fragmentation, 

a condition in which information and knowledge are scattered, making collaboration difficult 
(Conklin, 2006). Members of academia (Gray, 1989; Hart, 1995) and other bodies (UNEP, 

1992; Schmidheiny, 1992; Stern, 2006) emphasize that many societal actors need to get 
engaged if systemic changes towards sustainable development are to be achieved. 

Sustainability in the context of the energy business is a multidimensional concept, requiring 
thorough understanding and coordinated actions by many stakeholders (Schaad, 2011).  

The objective here is to elaborate if the capabilities generated by pursuing strategies for 
environmental sustainability can help to alleviate or overcome obstacles regarding the 

transition to a more sustainable energy system in particular, and to improved environmental 
sustainability in general. This would lead to the creation of shared value between the firm and 

society. The potential of capabilities to create such value is examined with the help of three 
criteria: transferability, coordination and far-sightedness, which are outlined below. 

Transferability  

Transferability in the context of strategies for environmental sustainability refers to the 

capabilities’ potential to reduce the imperfect imitability of valuable resources or capabilities. 
Under the resource-based view (RBV), imperfect imitability is a central tenet for maintaining 

a competitive advantage, whereas imitation is defined as “the diffusion of successful business 
models – defined in terms of resources deployed and/or activities performed – across the 

population of firms” (Ghemawat, 2001:84). Imitation is costly due to unique historical 
conditions, causal ambiguity and social complexity (Barney, 1991). The build-up of valuable 

resources and capabilities requires a long time-frame and evolves in a path dependent manner 
(e.g. Penrose, 1959).  

So-called ‘time compression diseconomies’ pose a substantial barrier to imitation. The 
concept acknowledges that “some tasks simply take time to accomplish” (Nehrt, 1996:537). 
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These tasks are hard to accelerate by simply investing more money or manpower, resulting in 
diseconomies for firms that take late action (Dierickx & Cool, 1989). This also applies to 

environmental strategies: According to McGee (1998), ‘green’ strategies are developed over 
a long time-span and are hard to comprehend and imitate by other actors. It follows that firms 

that lag behind cannot catch up with early movers, since investing more in environmental 
management over a shorter period of time does not give the same effect as investing smaller 

amounts over a longer period of time. Learning curve effects also create an advantage when 
addressing environmental issues earlier than competitors. For instance, moving down the 

learning curve for environmental technologies results in lower costs for environmental 
strategies (Christmann, 2000). 

The long time frame and complexity involved in managing the transition towards a 
sustainable energy system are notable obstacles to sustainable development. If companies are 

willing to share their capabilities built up under their strategy for environmental 
sustainability, the transition process could be accelerated (i.e. time compression diseconomies 
alleviated). This would involve sharing their expert knowledge with stakeholders (including 

competitors). If corporate capabilities promote the adoption of sustainable practices by 
stakeholders, the transition towards a sustainable energy system can be accelerated. This can 

for instance be achieved through spreading information or creating incentives for behavioral 
change. Furthermore, knowledge sharing is a prominent example of a capability that reduces 

the transferability problem, relieving time compression diseconomies. These thoughts are in 
line with Kraaijenbrink et al. (2010) arguing for a distinction between rivalrous and non-

rivalrous resources within the RBV. While rivalrous resources are scarce, which involves that 
firms must compete to obtain them, there is no scarcity for non-rivalrous resources. To the 

contrary, deploying a non-rivalrous resource (such as knowledge) may increase it (Winter & 
Szulanski, 2001). Since deployment increases such a resource, it is advisable that this 

resource is deployed as widely and frequently as possible. The more it is deployed, the more 
advanced it will become (Kraaijenbrink et al., 2010). When a non-rivalrous resource 

increases after deployment, not only the firm, but also society can benefit. Shared value can 
be created when others apply that knowledge. Hence it is of interest to investigate whether 

capabilities originating from strategies for environmental sustainability are deployed in such a 
fashion, creating shared value. 

Coordination 

According to the resource-based view (Barney, 1991), social complexity represents a barrier 

to imitation. Simultaneously, it is an obstacle for the transition towards environmental 
sustainability. Social complexity is a property of the social network that engages with a 

problem or task, and a function of the number and diversity of actors who are involved 
(Conklin, 2006). A difficulty caused by social complexity is that it fragments meaning; terms 

and concepts are used in different ways by different stakeholders. Following Conklin (2006), 
given their social complexity, solving wicked problems such as climate change (Auld et al., 
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2007) is primarily a social process. It is therefore important to build capacity to collaborate 
effectively on wicked problems.  

From a resource-based perspective, social complexity refers to actions or resources that 
depend on a large number of people who engage in coordinated actions, be it in the firm or 

with stakeholders (Barney, 1991). This also implies that it is difficult for any individual to 
accumulate sufficient knowledge to grasp the entire phenomenon (Hart, 1995; Barney, 1991). 

Consequently, it is challenging for companies to systematically manage and influence 
socially complex resources. Internal to the firm, company culture and corporate reputation 

among customers are examples of socially complex resources (Barney, 1991). In the context 
of environmental strategies, emissions reduction necessitates socially complex skills as 

continuously improving environmental management requires the involvement of a large 
number of people. Product stewardship strategies are seen to involve socially complex skills 

such as communication across functions, organizational units and company boundaries (Hart, 
1995). The exploitation of technology frequently requires the deployment of socially complex 
resources in order to fully exploit the technology (Barney, 1991). Hence, making full use of 

clean technology is challenging and depends on socially complex skills (due to the required 
changes in processes and the need for system knowledge). Similarly, establishing and 

operationalizing a sustainability vision is a process that requires rare skills (Hart, 1995) and is 
difficult to manage systematically.  

It follows that handling social complexity is a key challenge when working with 
sustainability issues within the firm. However, working for a transition towards 

environmental sustainability and a sustainable energy system involves managing socially 
complex issues beyond corporate boundaries. If companies develop capabilities that allow 

them to effectively handle socially complex problems connected to managing sustainability 
issues within their wider organizational field, this would benefit society. Conklin (2001) 

mentions the creation of coherence as an antidote for fragmentation. Coherence refers to 
shared understanding and shared commitment, which are important prerequisites for moving 

forward in complex situations. If coherence can be increased, more collective intelligence 
will be available to cope with complexity. Consequently, capabilities that reduce coordination 

problems, slowing down the transition to more sustainable energy systems, can make a 
substantial contribution to environmental sustainability and would thus create shared value. 

Far‐sightedness 

A widely addressed problem is that progress is slow when it comes to the transition towards 

low-carbon energy systems (e.g. Jacobsson & Johnson, 2000; Jacobsson & Bergek, 2004; 
IPCC, 2007b). Given the large uncertainties about the impact of climate change (Brewer, 

2005) and the materialization of public policies (e.g. Kolk & Pinkse, 2007), companies often 
postpone decisions until more information is available (Rugman & Verbeke, 1998). This 

affects the pace and intensity of actions taken to mitigate climate change (Stern, 2006b). 
Ascher (2006) cautions that under uncertainty, more certain short-term benefits are often 
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preferable to less certain long-term gains, even if the latter offer much greater potential 
benefits. Trapped in short-termism (e.g. Laverty, 1996), companies optimize operations in a 

short-term perspective rather than in the long term, which would be better suited in view of 
the infrastructural character of the energy business and the nature of the challenge. Enacting 

far-sighted strategies is a matter of tolerating short-term sacrifices to pursue longer-term 
gains (Ascher, 2006). Instead of looking backward and taking action based on past 

experience, forward reasoning is required (Auld et al, 2007). 
The tragedy of the commons underlying global warming (e.g. Moser & Dilling, 2007) 

requires that the energy system is managed in a more responsible and sustainable manner. 
Certain actors need to assume responsibility for a limited portion of the energy system and act 

in a more far-sighted manner, promoting the transition towards a low carbon economy. This 
involves for instance taking the risks and costs of building up an infrastructure that allows for 

environmentally benign production and consumption. Facilitating for others to take greater 
responsibility for their actions, for instance by providing green products and services etc., 
would also reduce resistance to act in an environmentally-responsible way. Dilling and Farhar 

(2007) advocate the seamless embedding of efficiency and renewable energy into products 
and energy services to make it easy for customers to use sustainable energy products. Making 

the use of sustainable energy services and products easily accessible is seen as a critical 
element of a strategy towards greater sustainability (Dilling & Farhar, 2007).  

Taking the responsibility to facilitate far-sighted systemic solutions would make a great 
contribution to the sustainable development of society. Corporate capabilities enabling others 

to make sustainable choices could create shared value between the company and society. An 
additional benefit of such far-sightedness would be that the local economy can develop in a 

sustainable way, both economically and environmentally. If companies take responsibility not 
only for their own bottom line, but also for the sustainable development of the municipality 

or region, shared value can be created.  

4.4.3 Integrating value creation into the model 

Adding the two sets of value creation dimensions to the main model results in Figure 4.6 
below which now displays all the functional parts required for making a structured analysis of 

the empirical material. To sum up the last addition to the model, it is posited that the pursuit 
of a strategy for environmental sustainability results in the creation of valuable organizational 

capabilities and resources. These capabilities potentially generate value for the firm and 
shared value between the firm and society, as indicated by the arrow. The upper part of the 

oval shape catches the different dimensions of value creation. The left side of the figure 
focuses on the (traditional) value creation dimension, aiming at creating value for the firm 

(relating to Section 4.4.1). Accordingly, capabilities create firm value from cost savings, 
improved reputation and a favorable future position. On the right hand side, the creation of 

shared value is in focus (discussed in Section 4.4.2). Shared value can be created with the 
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help of capabilities that facilitate the sustainable development of the energy system through 
transferability, coordination and far-sightedness.  
 

 

Figure 4.6: Value creation from pursuing a strategy for environmental sustainability 

The lower part of the oval shape summarizes the main benefits of firm value creation and 

shared value creation. Value is created for the firm by enhancing corporate viability, which 
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can be achieved through long-term sustainable profits. The foremost benefits provided to 
society and the firm jointly are the transition towards a more sustainable energy system and 

the contribution to environmental sustainability more generally. 

4.4.4 Completing the main model of analysis 

There are but a few additions necessary to complete the main model. These regard the 

inclusion of the organizational context as well as a feed-back loop indicating the reflexivity 
of the model, as outlined in Figure 4.7. 

The organizational context at the top of the model is described in various parts of this 
thesis. Even if the context strongly influences corporate strategies for environmental 
sustainability, it is not as such the object of study.  

Finally, the dotted arrow pointing back at the second part of the model represents an 
assumed feedback-loop that leads to the adaptation of the strategy for environmental 

sustainability and the mechanisms that aid its implementation. This is neither the object of 
study. 
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Figure 4.7: Main model of analysis
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5 Empirical results 

5.1 Introduction to the case studies 

The following sections present the empirical findings of the three case studies. Each case 

consists of four parts. First an introduction of the company concerned is provided, including a 
brief review of the company history, its vision as well as information on its energy production 

system and environmental performance. Second, a short look is taken at corporate 
representatives’ perception of the business–environment relationship. Third, the actual 

activities and practices that lead the companies towards improved environmental 
sustainability are reported upon, using the five greening mechanisms as a lens and structuring 

tool. Key topics under the greening mechanisms are written in bold and italics, while 
activities or practices categorized under the key topic are in italics. Fourth, an analysis of the 

activities and practices under each mechanism is made after every subsection (‘Analysis 2’), 
using the ‘Framework of conceptual areas of strategies for environmental sustainability’ 

(Figure 4.1) as an analysis tool. The analyses outline how the conceptual areas are manifested 
in the empirical context. Before proceeding to the case studies, which can be read in any 

order, a brief overview of the companies forming part of the study is given.  
 

 is a regional energy provider in Southern Sweden, acting as an umbrella SouthEnGroup
for 19 smaller energy companies throughout the region. It has a total work force of about 450 

employees. The group offers mainly electricity, district heating, cooling, and fuel gas. It has 
various windmill projects under investigation and plans to build a biomass-based 

cogeneration plant (150 MW), Gravel Site, which is its flag ship for the changeover to 
renewables. The group wants to be “the leading energy group with a strong local connection” 

(SouthEnGroup, 2007) and has recently set the long-term goal to become ‘climate neutral’. It 
is jointly owned by four municipalities in Southern Sweden. 

 

 is a local power and district heating provider in a metropolitan area. It LocalEnCo
currently has roughly 100 employees. The company is in the process of constructing Grove 

Hill, a biomass-based cogeneration plant (114 MW), which will enable it to expand and offer 
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a wider product range. The corporate motto is to be “nearby and simple with a passion for the 
environment” (LocalEnCo, 2009). The local municipality owns 100 % of the company. 

 

 is the dominant player on the energy market in Western Sweden. The WestEnCo
company employs approximately 1,000 people. WestEnCo mainly provides electricity, 

district heating and cooling, and is a forerunner in energy services and biogas development. 
Its district heating system is among the largest in Europe. The company operates a large-scale 

gas-powered cogeneration plant (555 MW) as well as Sweden’s largest biogas upgrading 
facility, besides various wind mills and district heating plants. Current plans involve building 

a large, cutting edge biomass gasification plant. The company is wholly owned by Western 
Municipality, and strives to actively contribute to ‘a sustainable Western society’ (WestEnCo, 

2009). 

5.2 SouthEnGroup 

5.2.1 Introduction of SouthEnGroup and its energy system  

SouthEnGroup is one of the larger regional actors in the Swedish energy landscape, active in 
electricity production, district heating and cooling, electricity sales, power network operations 
and natural gas, among other related activities. The group is headed by the parent company 

where strategy-making takes place86, whereas its 18 subsidiaries operate under their local 
brand name in different municipalities across Southern Sweden. SouthEnGroup was formed 

in 2004 after the merger of two regional energy companies. It is jointly-owned by four 
municipalities within the region (one majority and three minority owners). The group 

supplies electricity to about 155,000 customers and has 7,200 district heating installations 
with customers spread across 20 municipalities. Currently, the group has roughly 450 

employees. Its vision is stated as follows: 

We want to be the leading energy group with a strong local connection that, thanks to the 
support from common resources and a comprehensive and stable organization, can remain 
strong and competitive. (SouthEnGroup, 2007) 

Hence, one of the building blocks of the group’s strategy is to safeguard its local roots. The 
business concept is defined as  

providing a good and comprehensive energy supply with high security of supply and low 
environmental impact. This should be done at a fair price and with a reasonable return. 
(SouthEnGroup, 2007) 

The group strives for steady growth which allows for a broader resource base and economies 
of scale by streamlining operations. Acquisitions and collaboration agreements are an 

important element of this growth strategy. The group also sees its growth strategy as a way to 
safeguard the local energy business’ survival. One of its guiding principles is ‘continuous 

                                                 
86 As a consequence, the parent company was the main focus of this study. 
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development’. The managing director stated that ”change is a permanent state” in the group 
(SouthEnGroup, 2008). One aspect of change interesting to shed light on is how the energy 

production system evolved over time. 
SouthEnGroup’s predecessor company was founded in 1907 with the aim to electrify the 

town and in this way contribute to increased prosperity. In the 1950ies oil-based district 
heating was started up as a new enterprise. Fossil fuel based production dominated until 1984 

when the company switched to producing district heating from geothermal wells as the first 
energy provider in Sweden. The company started its engagement in wind energy in 1990, 

followed by combined heat and power production based on natural gas in 1991. In 1995, a 
first natural gas fuel station was inaugurated, creating the base for the fuel gas business. The 

district cooling business took off in 1996, replacing smaller cooling units with customers. 
Through collaboration, the company gets hold of withdrawal rights for electricity in a 

Norwegian hydro power station in 1998. In 2002, a Deep Geothermal Energy Project is 
initiated with the prospect to secure extensive heat supplies for many years to come. The 
project however fails and is dropped in 2005.  

Projects currently explored are all based on renewable energy. The group has 
approximately 25 small windmill projects in different stages under investigation, one near 

completion. Another project is test drilling for additional geothermal wells. Furthermore, a 
preliminary decision has been taken to install an additional turbine at the Norwegian hydro 

power station. The largest project that is yet in the planning stage is Gravel Site, a biomass-
fired combined heat and power plant based on locally-produced straw and wood chips87. This 

project, costing approximately two billion Swedish Crowns, is the group’s flag ship for the 
changeover to renewable energy. However, it has been delayed significantly due to litigation 

(SouthEnGroup, 2007). The Gravel Site project has been rejected by the Highest 
Environmental Court and this decision is now appealed against in the Supreme Court. At the 

time of writing, it is unknown if the group will obtain the concession to build the plant. 
Table 5.1 below sets out the amount of energy produced in each production category and 

the amount of fuel gas distributed (in MWh) during the three-year period closest to the 
empirical study. Further the shares of production per energy source are indicated, whereas 

fossil fuel production is shaded dark (in % of the total MWh produced). 

  

                                                 
87 40 MW straw unit, 110 MW wood chips unit. 
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Table 5.1: SouthEnGroup’s energy production 

 Year Total in 
MWh 

Wind 
Power 
(%) 

Natural 
gas & 
oil (%) 

Waste 
Heat 
(%) 

Geo-
thermal/ 
heat 
pumps 
(%) 

Hydro 
Power 
(%) 

Biomass/ 
biofuel/ 
biogas 
(%) 

Produced  
Power 

2008 
2007 
2006 

   223 000 
   225 000 
   185 000 

2.0 
1.8 
2.4 

42.4
45.4 
44.8

 
n/a 

 
n/a 

45.9 
42.7 
43.8 

  9.7 
10.1 
  9.0 

Produced 
Heat 

2008 
2007 
2006 

1 003 000 
   994 000 
1 013 000 

 
n/a 

23.0
25.0 
38.1

4.4
5.0 
3.9

35.6
36.5 
40.5

 
n/a 

37.0 
33.5 
17.5 

Produced 
Cooling 

2008 
2007 
2006 

     65 000 
     56 000 
     61 000 

 
n/a 

 
0.0 
0.0

 
0.0 
0.0

100
100 
100 

 
n/a 

 
0.0 
0.0 

Fuel gas 2008 
2007 
2006 

      15 000 
      13 000 
        4 600 

 
n/a 

100
100 
100

 
n/a 

 
n/a 

 
n/a 

0.0 
0.0 
0.0 

Source: SouthEnGroup (2007, 2008). Annual Reports; Environmental Reports. 

Despite the fact that the use of renewable energy sources has grown over recent years, fossil-
fuels remain the dominant source of the fuel gas and the electricity business. Nevertheless, 

looking at the emissions ratio per unit of energy produced, the impact has been reduced by 
roughly 40 percent over the same period88.  

Table 5.2: SouthEnGroup’s CO2 emissions 

Year Total in ton Emissions ratio per unit of electricity, heat 
and cooling produced  

2008 
2007 
2006 

  70 864 
  80 975 
121 523 

0.0549 ton CO2/MWh 
0.0635 ton CO2/MWh 
0.0965 ton CO2/MWh 

Source: SouthEnGroup (2008) Annual Report; Environmental Report. 

5.2.2 The business – environment relationship 

Before looking at the actual actions the group takes to manage the changeover to a 
sustainable energy system, it is of interest to give some insights in interviewees’ perceptions 

of the relationship between the environment and corporate strategy. Are environmental goals 
and business performance perceived as conflicting or as going hand in hand? 

The Business Development Manager, a member of the management team at 

SouthEnGroup, argues that it is challenging to reconcile the growth strategy with the 
environmental strategy: 

Looking more closely at the environmental aspects of our strategy, naturally, our strategic goal 
is to be a good example. We want our owners to be able to proudly proclaim that we follow all 
the rules and do all we can to safeguard the environment. This means that we have high 
aspirations to reduce our emissions etc. At the same time we have an expansion strategy – and 
here, there is a difficult balancing act – we want to grow since margins get smaller and smaller 

                                                 
88 The average emissions ratio for European power producers is ca. 0.4 ton CO2/MWh (Eurelectric, 2009) 
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in a competitive market. This means you either grow or get taken over. Our aim is to grow 
through cooperations, acquisitions and new products. At the same time, we strive for being as 
environmentally-friendly as possible. (8) 

When it comes to the question how environmental performance is related to financial 

performance, the views are quite uniform as the following statements illustrate  

In order to get good profitability, we need to be proficient in environmental issues. […] If we 
can solve the problem to get rid of fossil fuels, we are also going to manage finances. (9) 

Investing in environmentally beneficial measures, I believe, is a way to survive for us. (10) 

I believe there is a sound financial basis in this [changing to environmentally benign 
production], but at the same time I believe that having a very large share [of production] that is 
green strengthens our brands. I believe that this will become more and more important. (9) 

These views witness that the environment has become a strong business driver. There is a 

widespread conviction that environmental and financial goals are interconnected. In the 
opinion of the Chief Financial Officer (CFO) it is beyond any doubt that environmental and 

financial goals go together. 

There is an established vision for the future that puts an equals sign (likhetstecken) between 
profitability and the environment, so that…everyone in this group has doubtlessly understood 
that, if we make environmentally smart investments, this will be a guarantee for those to be 
profitable as well. […] There very rarely is a conflict between the environment and profitability 
nowadays. (11) 

To judge from these opinions, the relationship between environmental and financial 

performance is perceived as strongly positive. It seems thus reasonable to assume that strong 
importance is attached to directing corporate actions towards developing business along 

sustainable lines. The following section presents the actual activities performed by the group 
that are in accordance with sustainability goals. 

5.2.3 Activities for environmental sustainability 

Environmental integration 

Integration into energy production system 

Fuel switching at SouthEnGroup involved replacing fossil fuel oils with palm acid oil, a by-

product of palm oil production, at most of its oil-based combustion plants. By purchasing 
palm acid oil exclusively from certified suppliers, it is made sure that the negative effects 

associated with palm oil production are limited. Switching to palm acid oil required some 
adjustments in the technical system, for instance replacing burners and pipes.  

Energy efficiency measures included installing economizers that extract additional 
energy from the flue gases after combustion at one of the large combustion plants. The 

building of an additional pipeline, linking two district heating systems in different 
municipalities together, augments flexibility and thereby increases efficiency according to the 

CEO of the production company: 
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This really makes sense! We can optimize production in a much better way now. In 
municipality A we have a fluidized bed [type of combustion plant] fuelled with wood chips. We 
can use this plant to its full capacity and send the heat to municipality B [with a less beneficial 
fuel mix] if not all heat is needed in A. This is definitely positive. (9) 

The possibility to connect a further separate system to the main district heating system is 

under consideration. The group also investigates the possibilities to connect two separate 
cooling networks in order to increase efficiency. 

Under upgrading of power plants, the installation of an accumulator tank for overnight 
hot water storage makes it possible to avoid peak-load production with fossil fuels. Instead, 
heat can be produced when environmentally beneficial production capacity is available and 

distributed when demand is high. The replacement of environmentally degrading cooling 
media in heat pumps with a sounder alternative is a further upgrading measure. An investment 

in a smaller district heating plant, one unit based on pellets and one unit based on palm acid 
oil upgraded the facility and replaced an older, fossil-fuel based unit. 

The usage of waste at SouthEnGroup features two activities. One of its combustion 
plants uses local waste, mostly from construction work, as a fuel. In recent years, the 

fractions of plastic and paper have been removed and only wood is burned, making it more 
environmentally-friendly. 

The burning of especially solid fuels in combustion plants results in fly ash and solid ash 
as residuals. In order to reduce the impact on nature from production, it is of interest to reuse 

these ashes instead of depositing them in landfills. SouthEnGroup exports fly ash to Norway 
where it is used as filling material, whereas solid ashes from wood chips and other biomass 

combustion are spread in forests. 

Integration into management systems 

SouthEnGroup has been working with an environmental policy since 1998 and has certified 
its environmental management system according to ISO 14001 the same year. This seemed to 

be an important step according to the CEO of the production company: 

The big changes happened already when we became ISO 14001 certified since this triggered our 
focus on the environment. […] So I believe that many employees clearly became more 
environmentally aware through the fact that we got ISO certified. (9) 

The company has thus a long track record of environmental management. Since continuous 
improvements are the core of environmental management systems, it can be expected that 

such long experience with the system has led to high standards in environmental 
management. The Environmental Manager is a key actor in the development of the 

environmental management system since she has the task to improve and control the 
environmental performance of the group. 

In 2008, environmental goals were sharpened considerably when the group decided to 
become ‘climate-neutral’. The Environmental Manager explains the reason for this as 

follows:  
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Well, actually we have been talking about becoming fossil-free for a long time, but then the 
focus was mostly on production, to get rid of oil and natural gas.... However, I take a more 
comprehensive look at this; I look at what we do internally, our business travels, company cars, 
our own energy consumption and all these aspects. So I wanted to take an all-embracing 
approach...there was a lot of focus to communicate externally: the environment is important for 
us now. In my view we need to do the same thing internally if we want to gain credibility! (7) 

Launching the project climate-neutral company89 meant that all greenhouse gas emissions of 
the group are to be mapped annually and measures are taken to reduce emissions as much as 

possible. The remaining balance is then compensated by way of emission reducing projects 
abroad90. 

When it comes to the actual routines for environmental goals, the production company is 
most interesting to study. There, environmental goals are measured and followed up on a 

monthly basis. Moreover, the follow-up of environmental goals is a standing point on the 
management meeting agenda of the production company, making sure that environmental 

issues are discussed on a regular basis. These discussions are an important node 
interconnecting the technical components associated with energy production with the social 
aspects of environmental management.  

In order to achieve continuous improvements across the group, environmental goals are 
revised on a yearly basis at the company level, whereas the environmental coordinator and 

the CEO of each group company are responsible for revising their goals. 
A sign of the integration of environmental criteria in management processes at 

SouthEnGroup is that environmental measures are part of its performance management tool 
Balanced Scorecard (BSC91). Environmental performance represents an important aspect of 

the ‘internal business processes perspective’, one out of five perspectives of the BSC. This 
implies that environmental performance also has been built into the staff incentive system that 

is based on BSC. A further activity is that environmental goals are built into the business 
plans at each of the various group companies. Earlier, business objectives and environmental 

objectives were treated as separate issues.  
A further expression of the integration of environmental concerns is that the group takes 

responsibility for good environmental performance beyond its corporate borders. 

Environmental performance is a criterion for the choice of suppliers and subcontractors; 
hence suppliers are scrutinized for the environmental impact of their business and products. 
Routines have been established to form an opinion on how the product was manufactured and 

what the environmental impact will be when it is taken out of use.  
Investment planning and implementation featured the following notable activities. 

Looking at the calculation praxis for new investments, SouthEnGroup uses the same hurdle 

                                                 
89An initiative brought forward by the Environmental Manager. 
90For more information refer to Respect Europe: 

http://www.respecteurope.com/villkorf%c3%b6rklimatneutralitet.aspx 
91The main purpose of a BSC is to act as a link between the organization’s strategy and its actions, 

enabling the evaluation and control of internal processes and outcomes (Wikström, 2010). 
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rate for all production investments. However, the payback time varies and ranges between 
four and 25 years, depending on the type of investment92. Strategic investments are not 

judged according to pre-set principles, but examined on an individual basis. Environmental 
concerns are integrated in investment proposals; the environmental impact of an investment 

is described in the documentation and is one of the criteria for investment decisions, although 
financial considerations admittedly dominate. The Development Manager commented as 

follows on how the environment feeds into the business development process: 

I do believe that the environment is a strong business driver now, definitely. At the same time I 
wouldn’t say that we focus on projects that are environmental projects, our business is to a great 
extent guided by return, risk and price, but naturally, environmental aspects are a part of this and 
a strong element in the discussions, but they are not the driver. (8) 

To name but a few activities aiming at reducing internal non production-related 

environmental impact, the group has for instance implemented guidelines for company cars, 
putting up environmental objectives such as increasing the share of fuel gas and gas driven 

vehicles. Also, fuel-efficient driving is promoted by providing eco-driving courses to 
employees. Moreover, guidelines have been established for business travels and meetings; 

whenever possible, environmentally-friendly travel alternatives should be chosen. In 
addition, the portion of telephone and web-meetings should be increased. Conferences 

organized by the group should be climate-neutral and held within the region. The CFO of the 
group highlights that this very much is about changing established behavioural patterns: 

[…] there is a stronger drive to make clients change to Internet invoices and see to that we 
receive Internet invoices at the finance department now. We focus on sorting waste, reduce our 
electricity consumption, ‘switch-off, close-down and remove’, switch off the lights, turn off 
what you’re not using, and remove what you can do without. The latest is that, in principle, no 
one has an own printer in his room anymore, there are only central printers now. (11) 

A further area where environmental concerns were integrated was for the construction of a 
new office building in 2007; the site was built in an energy-efficient way with a low impact 

on the environment and equipped with solar panels93. 

Analysis: Environmental integration  

Emissions reduction: As a result of its long-term systematic work with environmental 

issues, the company has come far with integrating environmental concerns into all aspects of 
the organization. Looking at the production system, carbon emissions were substantially 

reduced over the past two years. Routines are in place to reduce the environmental impact 
within the supply-chain. A multitude of small non-production related improvements are in 

the implementation stage. The recent decision to head towards climate neutrality ensures that 

                                                 
92Due to the strategic nature of such information, no further details could be revealed. 
93Furthermore, the building is equipped with self-regulating lights that adapt to the intensity of outside sun 

light and motion detectors switching on the lights. The building frame, concrete frontage and isolation 
follow energy-efficient standards. All paint used is water soluble. 
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emission reductions are worked with systematically throughout the group once guidelines 
and routines have been established and implemented. Yet, to achieve substantial further 

improvements, the implementation of the Gravel Site project is a necessity. 

Product stewardship: Changing from fossil oil to bio-oil as input fuel led to a more 

environmentally-friendly production of district heat. These changes are seen as interim 
solutions and, assumingly, are mainly cost driven. Thus the changes do currently not result in 

a more overarching product stewardship strategy. 

Clean technology: Technical measures focused on incremental changes to the production 

system, leading to efficiency improvements that yield cost savings and environmental gains. 
For example, the investment in a connecting pipeline improved flexibility, leading to a better 

utilization rate of existing renewable production resources. However, many investments are 
held up due to uncertainty if and when the Gravel Site plant can be built. Moreover, a 

different set of investment criteria is applied for strategic investments compared to 
commercial investments, creating better conditions for a transition to clean technologies. 

Sustainability vision: The commitment to climate neutrality is a major step that will lead to 

systematic efforts to mitigate the environmental impact from the entire business beyond ISO 
14001 standards. It can be seen as a strong force to align the group’s environmental efforts 

behind a common goal and create a roadmap for the future. Again, for the vision to be 
realized, it is crucial that Gravel Site can be built. 

Communication and learning 

Within environmental network activities, environmental scanning is an important activity of 

the Environmental Manager, enabling him to act upon relevant news or new rules and 
legislations not only at a regional or national level, but also at a EU level. The scanning is 

done with the help of news services but in addition, internal discussions with other 
departments are considered vital for making sense of new issues arising. Regarding the 

dissemination of environmental information, monthly group level meetings with all 
environmental coordinators make sure that important issues emerging from environmental 

scanning are communicated to the group companies and action plans are established to deal 
with these challenges. This procedure ensures that the environmental work centrally planned 
by the Environmental Manager permeates the whole group. It also makes sure that standards 

required by ISO 14001 are met throughout the group.  
The Environmental Manager further sees external environmental network gatherings 

with environmental coordinators of the municipality, business associations, professional 
networks etc. to provide valuable input to her work. Such gatherings serve as an arena for 

discussing practical problems within a community of practice.  
Further activities speeding up learning are the employment of an external consultant to 

launch the project climate-neutral company that involved mapping and computing of all 
greenhouse gas emissions by the group. Employment of external consultants in the start-up 
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process has also previously been observed as a factor contributing significantly to achieving 
good results from environmental management (Welford, 1996; Andersen & Neergaard, 

2005). 
Environmental training at SouthEnGroup involved a full day of environmental 

introduction for new employees. Obviously, this is part of the group’s efforts to socialize new 
employees into corporate culture and values. In order to increase environmental commitment 

among existing staff, yearly refresher training on a current environmental issue is given to all 
employees. Occasionally, employees are given on-site environmental training, this in order to 

increase acceptance for changes taking place. For example, changing to bio-oil led to 
resistance by employees due to odour, which made it necessary to inform and persuade the 

workers of the environmental benefits of the new fuel. 
External environmental training is another activity of the group. Providing 

environmental training to the Board of Directors, consisting of local politicians, can be 
considered crucial for their understanding of the group’s impact on the environment and how 
it can be mitigated. The Environmental Manager confirms that: 

The environment has become a prioritized issue for the owner and the board during the past 
couple of years. There is a strong focus on the environment and all members are very 
knowledgeable. […] It is just no longer possible to be a member of the board or the 
management team in the energy sector and not be well informed about environmental issues. 
This just doesn’t work any longer since there is such a tight connection. (7) 

A green mindset thus seems to be a prerequisite to setting priorities right. This is also the 

focus of the next topic. 
Since green organizational culture is a complex phenomenon and requires substantial 

time to develop, this study can only catch immediate revelations of the phenomenon. One 

observation is that, according to respondents, there is strong environmental consciousness and 
a collaborative atmosphere among employees which leads to suggestions for environmental 

improvements at all levels. The CEO of the production company mentions that: 

[…] there is no doubt that both I and the employees are more conscious about ‘the little details’. 
When it comes to chemicals, we have lubricants and solvents, there is a much bigger interest to 
find alternatives. ‘This one is recommended, it’s less harmful, let’s replace the old stuff’. I find 
this very strong! (9) 

An open communication climate also seems to facilitate employee involvement. Several 
interviewees mentioned that anyone can contact the management and bring up new ideas 

(‘Det är högt i taket’). This open climate makes employees feel free to express their opinions, 
allowing for information to flow freely.  

An artefact of a green organizational culture is the group-wide television network in 
recreation areas broadcasting internal information and tips how to act climate-smart. 
Environmental concerns seem to have reached a ‘taken for granted’ status within the group 

and have become a natural part of its culture. 
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Interestingly, the environmental challenge also triggered critical reflections on the 
company purpose and, tentatively, also led to a mission re-definition as the following 

statement of the Head of Market Analysis illustrates: 

Up here [at the head office] we discuss: ‘Are we an energy provider or a provider of 
environmental services, what is it we are?’, so to speak.[…] I believe that, as an energy 
company, you have to change your way of thinking. You are no longer an energy company but 
an environmental company, since energy companies are those that can do most to improve the 
environment. (10) 

Regarding environmental communication at SouthEnGroup, naturally the home page with 

well-developed environmental information is the most common instrument for 
communicating what the group stands for. However, the company also has a pronounced 

communication strategy according to the Environmental Manager: 

[…] we have a strategy for being visible; we want to tell people what we do, even so about our 
environmental work. […] We want to be perceived as an environmentally-friendly company, so 
it’s important that we give information about this but also get information in from customers 
about what they want to know. […] However, it is important to put the resources where they 
come to use. There has to be a balance between putting resources on environmental initiatives 
and putting resources on communication, otherwise it is just publicity. (7) 

Another way of communicating about environmental issues is the publication of 

environmental information by way of separate environmental reports94. A further activity was 
the publication of a book on energy and the environment that can be ordered for free. The 

group has also held a seminary related to the environment following its annual meeting for 
the second year in a row.  

Internal competency building refers to the competencies the interviewees at 
SouthEnGroup perceived as vital in order to implement investments in new production 
facilities. Three competence areas were named, technical competences which include 

environmental aspects, financial competence which mainly refer to financing and legal 
competence, associated with obtaining permits. Expert competence within these areas is 

needed to make a valid risk assessment of a project in all three dimensions. A conclusion 
from the combined heat and power project that was temporarily stopped up is that the 

strengths and weaknesses of a project have to be thoroughly assessed before further 
developing a project. In addition, these three areas have to be developed in parallel and 

coordinated internally. Furthermore, the maintenance of a good credit rating is a vital 
endeavor to ensure that planned projects also can be realized. Given the long-term nature and 

large investments such projects involve, it is particularly important to obtain financing at 
beneficial conditions. Despite being publicly-owned, the group can not get loans with the 

municipality as a guarantor, which would allow for far better financing terms. Instead it has 

                                                 
94 The establishment of a separate environmental report is voluntary. 
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to prove its creditworthiness based on own qualifications95. The group thus requested to get 
rated by Standard & Poors and a Nordic rating agency96.  

SouthEnCo’s activities demonstrate that stakeholder involvement and negotiations are a 
prerequisite to managing investments in new production capacity. The group held 

consultation meetings with nearby residents regarding the Gravel Site project, which is a 
mandatory activity according to the Swedish Environmental Code. The purpose is to inform 

about the project’s location, scope, design and its environmental impact (Government Offices 
of Sweden, 1999). Viewpoints from citizens gathered at the meetings should be taken into 

account in the formal application to the authorities. A further activity undertaken by the group 
to create trust was to issue a monthly leaflet to nearby residents informing not only about 

current issues related to the planned project, but also on other local events and phenomena of 
interest. Furthermore, in order to increase acceptance for the project, concessions for 

municipality development were made. A contract was signed in which the group agreed to 
build a bicycle track, to renovate the town hall and to pay for improving a street crossing. 
This reflects that creating political and public acceptance is a negotiation process of which 

the creation of trust is an essential part in addition to compliance with statutory rules. 
Business development refers to activities connected to developing SouthEnGroup in 

different aspects. Plans for the expansion of the group by way of cooperations, alliances, new 
business areas etc. are dealt with at a central development department. Evidently, continuous 

environmental scanning and external contacts with trade association and other stakeholders 
are important even here in order to catch and take a position to new relevant issues. From the 

interviews it became obvious that the only acceptable direction for business development was 
towards renewable technologies since this was perceived as both profitable and the right thing 

to do. Business development goes thus hand in hand with sustainable development. At a 
business unit level, there are development managers who are responsible for the respective 

business. These are connected laterally by way of network activities to enable better 
communication and coordination. Finally, a reference group with young professionals from 

different business areas is tied to the management team, providing input and viewpoints from 
the different business units. The rationale for this is that the management team often is 

involved in political considerations and needs to reconnect with business reality. These last 
two activities point to that the interconnectedness between business units and low and high 

level staff within the group is vital for a sound business development. Communication across 
corporate and functional boundaries helps to create a shared and reflexive understanding 

about company goals and pathways of development. 
                                                 
95 According to Lombardo and D’orio (2012), a firm that performs well on the environmental dimension, 

all other things equal, obtains higher credit ratings and has larger possibilities to attract funds from 
green investors at favorable conditions.  

96 The situation on financial markets was very strained during the later part of this study. As a 
consequence the group was down-rated slightly (S&P rating BBB, Nordic Rating K2), however 
maintaining an investment grade. From the interviews it became clear that financing environmentally 
beneficial projects (that usually have a long pay-back time) currently was extremely difficult. 
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Analysis: communication and learning 

Emissions reduction: Communication and learning facilitate emissions reductions for 
example through knowledge exchange within a community of practice. Inputs from other 

professionals facing similar challenges allow the Environmental Manager to develop the 
environmental work of the group further. Regular face to face meetings with environmental 

coordinators ensure that central knowledge is disseminated and environmental standards 
implemented throughout the group. Considering that learning is a necessity to accomplish 

change, regular environmental training is essential to support the green culture, engage 
employees in the task to cut emissions and activate their creativity to find ways to conduct 

business in a more environmentally-friendly way. In sum, the group seems to have created a 
good environment for employee involvement in environmental improvements. 

Product stewardship: Learning related to product stewardship is in its initial phase. Here 
accepted norms are challenged by asking oneself if the mission of energy companies has 

changed from energy provider to a provider of environmental services. This thinking needs 
to be developed further before a full-fledged concept can be advanced as to how these 
insights impact the current business model (comparable to the cognitive process of double-

loop learning, where problem-defining skills are required). Frequent communication about 
corporate environmental performance and projects as well as publications and events related 

to the environment potentially improves the relation with stakeholders and contributes to 
creating a green profile. 

Clean technology: Interviewees emphasize that competencies in different areas are 
required to make a valid risk assessment for the large CHP investment project, making 

learning-by-doing a risky approach. Failure to thoroughly assess the risks of such 
investment can result in sunk costs and delay the planned transition to cleaner production 

technology substantially. Communication is a necessity for creating acceptance for new 
projects, be it with the owners of the group or with other parties involved. Large investment 

projects such as the Gravel Site plant are often perceived as a threat by the local 
community. Informing and communicating on the benefits of such clean technology 

investment can at the very least open up for a constructive dialogue with opponents. The 
issuance of a leaflet to locals shows that resources have been allocated to mitigate the risk 

of litigation. However, it did little to appease the local opposition. In connection with the 
financing of clean technology, it is particularly important that the group can convey a 

favorable picture of themselves to financial market players, resulting in a good credit rating 
and consequently beneficial financing conditions. This can also be seen as a negotiating and 
learning process.  

Sustainability vision: Communication is essential to making employees and external 
stakeholders understand the challenges the group faces and connect them to the related 

goals and vision. Communicating a development trajectory leading towards this vision may 
lead to committed employees, loyal customers and more collaborative stakeholders. 
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Innovation 

The environmental challenge as formulated by the Head of Market Analysis makes it seem 

beyond any doubt that radical changes will be required for the company to stay competitive: 

I also believe that the environmental focus [of customers] is going to grow stronger, definitely, 
and this means that… 2013, we have to be climate-neutral. We have to be able to offer climate-
neutral power supplies as this is going to be an important hygiene factor. […] Our gas [in fuel 
sales] has to become biogas and our district heat has to become entirely climate-neutral, 
otherwise we will be losing customers such as building societies. (10) 

The perceived change in customer preferences will require firm action by the company to 

change its resource base and products in order to comply with market demands. Innovations 
can be thought of as playing an important part in this. 

Green product offers at SouthEnGroup relate to electricity, district heating and energy 
services. For green electricity, a number of choices additional to the standard agreement are 

available to customers; Ordinary green electricity, wind power electricity and 
environmentally-certified green electricity (‘Good environmental choice’) can be purchased 

for a small premium. Within district heating, climate-neutral district heat is sold to business 
customers on request. It is seen as probable that this could become a new product in the long 
run. Furthermore, the group aims at establishing energy services as a new business line. 

Hence the possibilities of selling energy consultancy services for district heating or energy 
efficiency abroad are investigated. Another potential new energy service that is under 

investigation is to offer energy efficiency inspections for residential buildings. 
SouthEnGroup maintains a close dialogue with its business customers. It is seen as important 

to be sensitive to customer views. This sometimes generates suggestions for improvements 
and ideas for new products. Coupled to this, a product development group works with 

designing new products or services that are then tested with a customer focus group. 
A first step in the phase-in of green products was taken by providing green electricity 

automatically to customers that do not make an active tariff choice. Other desirable activities 
are so far only formulated as goals. SouthEnGroup sees it as a necessity to phase in green 

electricity to all customers without charging extra in the longer term. However, due to the 
higher cost this incurs, other sources of income will have to be found to compensate, for 

example offering chargeable energy services. For the fuel gas business, the goal is to phase in 
biogas in the distributed fuel gas and gradually increase the renewable share. One way to 

reach this objective is the phase-in of green technology. Currently, a biogas recovery and 
upgrading plant is being built in cooperation with the public water treatment company97 

supporting the aim to increase the share of renewables in the distributed fuel. The group also 
closely follows the development regarding solar panels and emerging business opportunities. 
A venture in this area is however not considered economically feasible yet. 

                                                 
97 With a capacity of 7 GWh upgraded biogas per year. About 15 % of the investment will be subsidized. 
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Demand-side management at the group entails a number of activities. Targeting the 
consumer market98, the group has the goal to mobilize customers to save energy by raising 

awareness on their energy consumption. This new strategy for energy services is built upon 
several pillars. Firstly, energy saving advice is provided on the home page. Secondly, a free 

CO2 calculator program for mobile phones is provided, allowing customers to track their 
CO2 footprint. Furthermore, energy measurement displays are sold to customers (at a reduced 

rate), enabling them to track their energy consumption and costs. Finally, a free statistics 
service will be launched allowing every customer to check his energy consumption on a 

continuous basis. Further projects creating incentives to save energy are in the development 
phase. At the base of this strategy lies the installation of remote meter reading with all 

customers99. By enabling continuous reading of customers’ energy consumption, the new 
system creates a basis for an improved dialogue with customers and builds the foundation for 

new energy services.  
When it comes to research and development, SouthEnGroup conducts no cutting edge 

research activities in-house. Instead it relies on a relatively small technology and 

development unit under the energy production company. In addition, the group participates in 
some external research and development programs, either by financing such activities or 

through active involvement. For example it participates in a joint research project with a 
university for ash re-use. Further, it makes a financial contribution to a joint wind farm 

research project100 and participates in a research project for electric cars through Elforsk101.  

Analysis: Innovation 

Emissions reduction: Innovations related to demand-side management could have a large 

impact on the amount of emissions if they effectively lead to lower consumption. Such 
innovations potentially influence the design of the production-consumption system. Here, 

open system innovation in an industry forum would seem particularly adequate to join 
resources and create common platforms. Regarding the environmental impact of operations, 

innovations are mostly of the autonomous type, aiming at system optimization. Innovations 
at the production company can lead to further emission reductions through system redesign. 

Product stewardship: The innovation to build renewable power into the pricing model by 
default for those customers who failed to make an active choice seems a good way to 

increase the volume of renewable electricity consumed. This way, customers have to make 
an active choice to reject renewable power, which might be a bigger step than taking the 

decision to pay extra for renewable power under other pricing schemes. Generally, the small 

                                                 
98  Consumer market refers to the sale of products and services to individuals or households, whereas the 

industrial market involves selling goods or services to business customers. 
99  Monthly meter reading is a legal requirement from 1 July 2009; hence the installation as such cannot be 

considered an innovation. 
100  Vindforsk II 
101The Swedish energy industry’s joint research and development coordinator. 
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margins in the power market seem to leave little room for innovations. With regard to the 
demand for climate-neutral district heat, the current model to sell this product on request is 

seen as an interim solution. The fact that this eventually might result in a new product shows 
that product stewardship strategies are incremental and based on a learning process. This 

might also be a consequence of the need for systemic innovations across different 
organizational units. 

Clean technology: Uncertainty whether or not the Gravel Site project can be realized keeps 
current innovation activities on hold. The realization of the investment would involve a 

radical change of the production system, resulting in a system re-design. In the gas business, 
efforts are undertaken to phase-in clean technology and produce own biogas. Although 

based on tested technology, this represents an innovation from the group’s point of view. It 
integrates a further element into the value chain and takes the group one step closer to 

making its fuel gas business sustainable, evidently strengthening the viability of the product. 

Sustainability vision: The corporate vision to become climate neutral is a management 
innovation to align corporate activities behind a common goal and motivate employees 

throughout the group. A number of further innovations are obviously required if the 
company is to follow this vision. The vision is expressed in internal policies and 

management approaches that strive towards reducing the environmental impact of business. 
Regarding the environmental impact of operations, innovations are mostly of the 

autonomous type, aiming at system optimization. Currently, there is a gap between the 
vision and practices, mainly due to the delayed investment in the large biomass-fired CHP 

plant. However, various ways to achieve the goal are considered and innovations are in the 
pipeline. 

Cooperation 

One form of cooperation is the connection of external heat suppliers to the district heating 

system. This form of outsourcing is a convenient way to increase the portion of renewable 
fuels in the system. Biomass-generated heat is produced at three nearby farms and delivered 

to the district heating system all year round. Two farms use straw, a waste product from their 
grain production, as fuel. The third farm burns wood chips. According to the CEO of the 
production company, this cooperation is very favorable for all parties, not least due to the 

pricing model chosen. The difference in cost between heat production with natural gas and 
heat production with biomass is calculated and savings are divided between the group and the 

respective farm. Furthermore, there is a cooperation with an industrial facility producing 
surplus heat during the coldest season of the year. Connecting the facility to the district 

heating network makes heat deliveries equaling the yearly consumption of about 2000 single 
houses possible, thereby making use of energy that otherwise would have been wasted. 

In order to secure access to renewable energy sources and increase the sustainability of 
its products, SouthEnGroup continuously searches for cooperation partners that could 
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contribute to making the production mix more sustainable, for example farmers producing 
biogas. Furthermore, it purchases wind energy directly from wind mill owners. The group 

also has a minority holding in a sustainable fuel producer (25 % holding in a regional energy 
farming company producing rapeseed oil for fuel purposes). A further activity is the signing 

of a Declaration of Intent to contribute with energy solutions to a potential ‘state of the art’ 
research site nearby. If this project materializes, SouthEnGroup can take care of a large 

amount of excess heat from the research site102. 
Cooperative ventures refer to developing clean technology investments in a joint effort. 

Under this label, the group cooperates with other publicly-owned energy companies to jointly 
bring about larger wind farm projects. Cooperation with other smaller actors in the wind mill 

business is also seen as a convenient way to develop wind energy. Instead of developing own 
wind farm projects, the group cooperates with actors that have established wind mills already 

or are in the process of doing so. This spares the group from engaging in the costly and time-
consuming application process for wind mill construction. Such cooperation involves joining 
resources (e.g. for financing) and competencies for project development, which facilitates a 

smoother realization of projects. Furthermore, the group has a 10 % holding in a wind power 
development company that promotes wind farm projects in cooperation with landowners and 

nearby residents.103 This proved to be a favorable approach, reducing the NIMBY104 problem 
significantly, perhaps because of the involvement of all parties that hold a stake in such 

venture. Furthermore, the group mentions that their established contacts with a large foreign 
player in the energy business, that has a strong focus on renewables, might yield interesting 

possibilities for future cooperation. 
Cooperation for sustainable development at SouthEnGroup embraces a number of 

stakeholders. The municipality is an important cooperation partner since there are strong 
common interests such as reducing emissions and the impact on the climate. Cooperation in 

areas instrumental to making the energy system more sustainable is thus crucial. The 
promotion of district heating and fuel gas are two prominent examples. For instance, the 

group cooperates with the local authority’s land use planning department to promote the 
installation of district heating with new housing constructions. This is seen as vital to district 

heating expansion, mostly due to the fact that there is fierce competition from other 
technologies such as heat pumps105. According to the Environmental Manager, the 

municipality is sometimes but not always ahead in the development. Climate goals and 

                                                 
102So-called seasonal thermal storage will be used, i.e. during summer the heat is stored underground for 

use during the cold period. 
103Windmills provide an extra income for farmers who own the land, whereas the costs for financing the 

windmill are borne by a cooperative consisting of the development company, the farmer and nearby 
residents. 

104NIMBY stands for Not In My Back Yard and refers to that local residents, despite being positive to a 
technology, are against locating such project in their neighborhood. 

105These are preferred by the property developers because of their lower initial costs. However, they 
involve higher running costs for the buyers of the property. 
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actions reportedly are an important part of local policies, particularly in the area of transport 
(Khan, 2007). However, there is not always internal alignment with these policies. 

SouthEnGroup tries for instance to speed up the transition to gas driven cars in the 
municipality’s car fleet. 

The group also stands in cooperation with the local car-pool106 that disposes of the 
group’s mostly gas-driven company cars during non-office hours. A further area for 

cooperation is energy services. Not offering any energy saving services in-house107, the group 
stands in cooperation with a company offering energy saving solutions for property owners. 

The group is very keen to cooperate with other mostly small, local energy companies. 
This cooperation functions in the form of a network. The CFO mentions that 

In principle, we have some form of cooperation with all of the small energy companies in 
Southern Sweden. (11) 

An effect of such cooperation is that the partners enter into agreements to share resources, 

such as running common emergency services or sharing IT-platforms. It can be argued that 
mostly economic motives stand behind such efforts. Nevertheless, it also benefits the 

environment if resource consumption can be reduced through cooperation and sharing 
resources. 

Analysis: Cooperation 

Emissions reduction: The cooperation with external heat suppliers based on bio-fuels is an 
innovative form of collaboration leading to a better production mix and lower emissions. It 

has led to a redesign of the production system, phasing in local renewable resources. An 
important characteristic of the cooperation is a pricing model that emphasizes fairness. Also 
cooperation with industry to make use of waste heat is an important piece of the puzzle to 

make district heat more sustainable.  

Product stewardship: Cooperation is important for the promotion of fuel gas and district 

heating. District heat has become more sustainable thanks to cooperations which could 
eventually lead to strengthening the position of district heat as a product in relation to 

competing technologies. The product ‘strategy’ is also based on the belief that climate-
neutral district heat is a must if this heating alternative is to stay competitive. Generally, the 

company is heavily dependent on external resources to make its existing products (especially 
district heating and fuel gas) more sustainable or diversify its product portfolio. Different 

forms of cooperations are an effective tactics to tie resources to the company without 
requiring a large financial commitment. 

Clean technology: In the case of wind farms, a cooperative business model involving 
stakeholders led to a stronger acceptance of the technology, thereby strengthening the 

position of this clean technology. Cooperation seems an important means to develop an 

                                                 
106An economic association (ekonomisk förening). 
107The group only performs energy inspections. 
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economically and socially viable wind farm business. Biogas ventures almost by definition 
require cooperation among different players due to the nature of the raw materials that lie at 

the base of biogas production. The cooperation between SouthEnGroup and the municipal 
sewage plant allows the group to develop competencies that are vital for the transition to 

renewable fuels. 

Sustainability vision: Cooperation is part of the vision for sustainable growth of the group. 

Actual and potential cooperation partners are seen as resources that can be leveraged for 
growth and sustainable development goals. A corporate sustainability vision that explicitly 

embraces cooperation is well in line with the central idea held by academia (e.g. Hart, 1995) 
and other bodies that many societal actors need to get engaged if systemic changes towards 

sustainable development are to be achieved. Cooperation could also lead to that the 
sustainability vision is spread within the sphere of cooperation partners and in general lead to 

better possibilities to develop the region in a sustainable direction energy-wise. 

Local embeddedness 

With regard to infrastructure building, one activity of SouthEnGroup is the extension of the 

network for fuel gas filling stations. In 2007, one new station was opened whereas an 
additional one is planned for 2009108. The part-owned regional energy farming company has 

opened four filling stations for biodiesel. 
Under the topic regional development several activities can be found. Firstly, the group 

has a pronounced strategy to seek cooperation with local players, which is confirmed by a 
statement of the CFO: 

It is extremely important for us to stand in cooperation with local actors. It is part of our overall 
philosophy and vision that we want to act locally. (11) 

Another area for regional development relates to biomass purchases. Whenever possible, the 

focus is on locally-produced fuels. For example, large amounts of local straw will be needed 
to fuel one of the Gravel Site boilers (40MW capacity). The group sees three benefits with the 

local fuel strategy. Firstly, it supports local agriculture and industries; secondly, the 
environmental impact from transports can be reduced and; thirdly, it is a way to minimize 

risk exposure. Purchasing local renewable fuels allows for better control of security of supply 
and the environmental consequences of production. In addition, getting rid of fossil fuels 
reduces the price volatility of input fuels.  

Naturally, it is both in the group’s and the municipality’s interest to work for regional 
development. For instance, attracting the ‘state of the art’ research site mentioned earlier to 

the region is a common goal to work for in the development of the region. Regional 
development is also supported by the group’s commitment to cooperate as one of the main 

sponsors to a local initiative aiming at making the municipality more attractive. Local 
commitment is seen as a strong feature by the Head of Market Analysis: 
                                                 
108Please note that these investments are subsidized by the Swedish Environmental Protection Agency. 
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I believe that our local commitment is our biggest strength. It is expressed in different ways, for 
example, we contribute many million Swedish Crowns to the local sports and youth clubs in 
different ways. Our Board has only local representatives. […] All we do is done locally, so to 
speak. If we organize a conference, it’s at a local venue. We try all the time to remember that 
what we do should benefit the local marketplace. (10) 

Corporate governance reveals itself for instance in the owners’ directive. In view of the fact 
that municipalities themselves work with the transition to a more sustainable society in 

accordance with their Agenda 21 commitments109, strong attention is paid to energy issues110. 
The four municipalities jointly owning SouthEnGroup have issued owner directives, 

stipulating that the group shall reduce its impact on the environment. Given that the energy 
company is the municipality’s most effective tool to reach its environmental goals, the 

owners and their political goals are a driving force for the changeover.  
Another important aspect is that the owners put lower financial demands on the group 

than private owners would. The Business Development Manager mentions that: 

The group does not have the same requirements as to financial returns as a private company, 
given that it is municipality owned and, in addition, we are seen to deliver a benefit to society 
through our activities. Hence we can probably do more for the environment than a privately-
owned company. More funds can be put on implementing favorable projects, but at the same 
time it is not possible to go for whatever we want for the environment. There has to be a sound 
economic basis so that the owners can get a reasonable financial return. (8) 

As a consequence of the lower financial demands from the owners, the group can take a more 

long-term perspective on its projects. Hence it is possible to have longer payback periods, 
allowing the group to make investments that probably would not have been acceptable to 

private companies. The foremost goal of the company is not to maximize its return to the 
owners; contributing to social welfare seems just as important. This enables the group to take 
a long-term view on environmentally beneficial investments. 

A further essential aspect of local embeddedness is the group’s local strategy, a strategy 
to preserve and strengthen its local roots. The Head of Market Analysis mentions that: 

The local perspective, local presence, is our strategy of differentiation – I mean from the other 
large actors. This is extremely important for us. Our strategy for the group is to be the leading 
energy group with an active local presence. (10) 

As a consequence, all of the group’s subsidiaries kept their local brand name. This further 

involves that most of the employees remain at their local work place instead of performing 
functions mainly from the head office as in more centralized companies. This has the 

advantage that the employees can preserve their local knowledge and thus assist customers 

                                                 
109Agenda 21 defines municipalities as key actors in the effort to reach sustainable development (UN, 

1992). 
110For instance, the law on municipal energy planning stipulates that all municipality require an energy 

plan. 
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more effectively and flexibly, for example with power failures111. Moreover, customers more 
readily identify with the local company than with a large actor, which safeguards built-up 

trust and customer loyalty.  
Public welfare or how the group can contribute to a sustainable society is another aspect 

of the local strategy. The Head of Market Analysis considers the local focus combined with a 
strong environmental profile to be a strength of the group. 

I believe this gives us a lot of credibility. As a municipal company you are required to 
contribute to local public welfare, so to speak. If we can prove that we contribute to the city’s 
development, that the environment is developing in a positive direction, then we will gain much 
larger credibility. In such a slaughtered business as energy, trustworthiness is absolutely vital. 
(10) 

Judging on the group’s possibilities to contribute to a sustainable society, again the local 
business model offers a promising approach. The local focus seems to be a business 

philosophy that embraces a multitude of values that can work as drivers towards sustainable 
development. This is firmly expressed in a statement of the CFO. 

Talking about sustainable development of society, here […] I am totally convinced, we have a 
successful concept in our local focus. […] By way of the choice we have made on how to 
organize ourselves, the vision we have for our local presence and to be close to our 
environment, […] this makes us able to contribute to a sustainable development of society, we 
are taking part in the development of society. We are not steered by Stockholm, Helsinki or 
Düsseldorf – I am convinced that, if so, it would be almost impossible to be a part of the 
development of society. (11) 

Evidently, great potential is seen in the local business model.  

Analysis: local embeddedness 

Emissions reduction: Local embeddedness shows in the use of local fuels and waste heat 
that results in a better utilization of local resources and less transportation. An additional 

benefit of local resource use is that the group can better control its risks attached to fuel 
purchases (compared to purchasing palm acid oil, which can give rise to potentially harmful 

environmental concerns with stakeholders). Moreover, being locally embedded gives better 
possibilities to influence customers’ and stakeholders’ behaviour towards reducing their 

environmental footprint. The close connection between politics and energy planning goals 
promotes locally beneficial solutions. 

Product stewardship: A large part of the company products are embedded in the local 
production and consumption structure, for example the gas filling stations and 

infrastructure. The marketing strategy is to be close to consumers which involves that 
emphasis is put on service and quality which should add value that compensates for 

possibly slightly higher prices. The local focus and a reputation as a good corporate citizen 

                                                 
111It was also reported that after the power failures caused by the storm Gudrun, customers were 

understanding and some even offered their help, showing that the group has a large ‘trust capital’ with 
local residents. 
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with a strong community engagement should increase the possibilities for the group to reach 
out to the targeted customers and market its products. However, hitherto little efforts have 

been made to market the products more specifically with the help of environmental 
arguments. 

Clean technology: A locally embedded strategy is important for clean technology 
development as companies with a long history and track record of contributing to social 

welfare supposedly have better chances to get acceptance for new investment projects. 
There is, however, a risk for reputational damage from set-backs or disputes related to clean 

technology investments. If the Gravel Site plant can be built, it could make a considerable 
contribution to sustainable energy production in the Southern region. An additional effect of 

the project is that it would create a regional market for straw and hence an extra income for 
regional farmers (Simmons, 2008). 

Sustainability vision: Being locally embedded is an established and important part of the 
group’s sustainability vision. This vision comes closest to the notion of distributed 
economies where the power over the production system is exerted locally rather than 

determined externally. This results in that local or regional interests for the development of 
the energy system prevail instead of special interests of a non-local actor. The local 

government can through its influence over the energy company steer the development in a 
desirable direction, for example by setting other goals for the group than maximizing 

returns. For instance, stable workplaces or pursuing strategic expansion opportunities that 
benefit regional development could be desirable aims. The group can add value to the 

region by offering complementary benefits (for example contributing with innovative 
energy solutions to attract the state of the art research site to the region). Despite essentially 

being an independent economic actor, it is important that the group and its business are 
firmly grounded in the local political environment in order to create a consensus over the 

development path for the region energy-wise. 

5.3 LocalEnCo 

5.3.1 Introduction of LocalEnCo and its energy system  

LocalEnCo is a small local energy company situated in a metropolitan area. Its current 
product offers cover electricity, district heating and contracting work with an emphasis on 

environmentally-friendly alternatives. Through its subsidiary it also engages in electricity 
transmission. Although the company has no own electricity production yet, it has been an 

independent power trader since 1998. The customer base is mainly local with 21,000 
electricity and roughly 1,700 district heating customers. Currently, the company has 100 

employees. The owner is the local municipality. LocalEnCo’s vision reads as follows: 

We are the local energy company that sees customers’ needs. With a long-term view and 
commitment to the environment we create value on commercial grounds. (LocalEnCo, 2009) 



EMPIRICAL RESULTS 

151 
 

The corporate motto is to be “nearby and simple with a passion for the environment” 
(LocalEnCo, 2009). The business concept builds on acting locally in a near and open 

customer relationship. Closeness based on local roots, simplicity in customer relations and 
environmental responsibility are core values of the company (LocalEnCo, 2009). 

LocalEnCo was founded in 1947 after the municipality purchased the privately-owned 
power provider in the area. A district heating network was established in 1963, expanded 

over the years, and is still growing today. In 1984, a central district heating plant was built. It 
was originally coal-based and has subsequently been transformed to peat. A number of small 

oil-fired hot water boilers serve as extra capacity during cold periods. In 2006, the decision 
was taken to invest in Grove Hill, a large biomass-based combined heat and power plant112 

worth 1 billion Swedish Crowns to be finalized end of 2009. The new plant is an important 
building block to strengthen the green company profile. It also represents a big step into the 

future as it allows the company to expand its business and offer a wider product range. Since 
the new plant will mainly be fired with wood branches and tops113, all products will be 
renewable-based in the future. 

Table 5.3 gives an overview of the company’s energy production covering the three years 
closest to the study period. The shares of renewable and fossil fuel inputs are also indicated. 

Table 5.3: LocalEnCo’s energy production 

 Year Total in MWh Biofuels 
(%) 

Fossil fuels (Peat* & oil) ** 
(%) 

Produced  
Power 

No power production for the observed period. However, own renewable 
power production from 2010. 

Distributed 
Heat 

2008 
2007 
2006 

267 000 
268 000 
268 000 

24.3 
  8.6 
28.0 

75.7 
91.4 
72.0 

Produced 
Cooling 

No cooling production or sale for the observed period. This will be a 
new product after completion of the CHP plant. 

*peat is considered to be a fossil fuel by the EU, whereas Sweden sees it as a renewable fuel. This makes 
 it subject to the EU ETS but not to Swedish carbon tax. 
** including heat purchases from third parties. 
Source: Annual Reports LocalEnCo 2006, 2007, 2008. 

When looking at the CO2-intensity of energy production, there is a declining trend. Positively, 

LocalEnCo will be able to do away with nearly all direct emission once the new plant is up 
and running. 

Table 5.4: LocalEnCo’s CO2 emissions 

Year Total in ton Emission ratio per unit of 
distributed heat  

2008 
2007 
2006 

58 740 
75 040 
Not available 

0.22 ton CO2/MWh 
0.28 ton CO2/MWh 
Not available 

Source: Annual Reports LocalEnCo 2006, 2007, 2008. 
                                                 
11223 MW electricity, 91 MW heat. 
113So-called GROT. 
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5.3.2 The business – environment relationship 

The question how business and the environment go together was also asked at LocalEnCo. 
The CEO’s answer echoes earlier opinions: 

The relationship between business and the environment – I believe they go hand in hand. From 
time to time, one needs to find a balance, but to my belief the business risk in fossil-based 
projects is much bigger now in our industry than it is for renewable projects. So even if it has 
sometimes been cheaper to burn fossil fuels, when the oil price was low and CO2 cheap, I 
believe that it is more profitable and the business risk is lower with environmentally-friendly 
alternatives in the long run. (17) 

Regarding the new power plant investment, the issue of renewables was above all framed as a 

question of risk exposure. Again, the CEO voices risk considerations as a driving force for a 
renewables-based investment: 

My judgment is that, seen over a period of 50 years – the lifetime of this new plant – the long-
term business risk is lowest when running such plant biomass-fired. […] The risk for legal 
discrimination ought to be lower. The risk for customers to repudiate our production ought to be 
lower. This involves that the business risk with putting all eggs in one basket ought to be lower 
with this type of investment compared to a fossil fuel venture. […] So considering that you are 
to manage a capital of 1 billion Crowns over 50 years with a reasonable business risk, I am fully 
convinced that this is the best choice. (17) 

From a broader perspective, the environment is seen as an integral part of an overarching 
societal responsibility of LocalEnCo. Business interests are therefore carefully balanced 

against wider societal interests, or in the Head of Markets’ words: 

This is not a private company where we have to maximize profits. Rather, we have to see things 
from a wider perspective – we carry responsibilities towards society – we carry environmental 
responsibility and this involves, amongst other things, helping customers to save energy. (16) 

To judge from the quotes, environmental issues are a serious concern, be it for moral, legal, 
reputational or risk management reasons. However, to paint a picture of what it involves to 
‘have a passion for the environment’, the activities undertaken by LocalEnCo are most 

relevant to study. 
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5.3.3 Activities for environmental sustainability 

Environmental integration 

Integration into energy production system 

Looking at the current production resources, the most notable fuel switching activity at 
LocalEnCo has been the replacement of 30 % of peat with wood chips in the current district 

heating plant. With this, the maximum capacity for biofuel co-combustion for the furnace has 
been reached. Notable is also that LocalEnCo decided not to take advantage of the option to 

convert an older coal-based unit to gas as this was considered inadequate given the 
company’s green orientation. Instead the company opted for an expansion of the production 

resources, i.e. the Grove Hill investment. Despite having a single furnace, Grove Hill will 
have some fuel flexibility, allowing for the firing of moist biomass, peat and recycled wood. 

Furthermore, once the new plant will be operational, top load production will be covered by 
the peat boiler, replacing the distributed oil-fired units. 

Energy efficiency in the Grove Hill investment implied the installation of flue gas 
condensing which results in an additional capacity of 21 MW. Usage of waste features the 
following activities. The ashes from combustion are reused as a component in a clay-like 

substance used to cover waste deposits, preventing them from leaking. Solid ashes are 
recycled as construction material and hence, no ashes are deposited in land fills.  

Integration into management systems 

LocalEnCo has an environmental management system which is certified according to ISO 
14001 standards since 2002. The system is integrated with the ISO 9001 quality management 

system and the AFS 2001:1 working environment standard. This makes the company triple 
certified. The Environmental Controller adds:  

We are proud to be triple-certified; this is rather unusual for energy companies. Even more so, 
considering that we are quite small. (15) 

In the Environmental Controller’s view, having an integrated system is natural and efficient, 
given that all standards aim at continuous improvements.  

Having an integrated system works well. […] On our Intranet we have our management system 
which is accessible to all employees. We have a handbook for each process – district heating, 
electricity networks etc. The point is how to form these processes as effective as possible, with 
as little impact on the environment as possible and ensuring the best possible working 
environment. (15) 

Moreover, the usefulness of routines is pointed out. Having established routines for every 
process is particularly important to control the environmental impact and ensure compliance 

with environmental regulations. Working in a systematic way with the improvement of 
routines is also vital for developing the environmental management system further, which in 

turn is important to maintain environmental certification. 
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Environmental goals are revised annually. The Environmental Controller has an 
important role in negotiating new goals and ensuring that existing goals are sharpened. In the 

discussions she is the champion who ‘represents’ the environment and ensures an appropriate 
ambition level. The environmental controller follows up environmental goals on a quarterly 

basis and informs on the progress over the Intranet. 
When it comes to the integration of environmental criteria in management processes, 

the Environmental Controller mentions that environmental goals are integrated in the 
business plan for every business area. They are also an integral part of the balanced 

scorecard performance management tool. Moreover, environmental criteria are applied when 
choosing suppliers and subcontractors. In practice, this is however a difficult issue since the 

dominant decision criterion often is price. 
Investment planning was timed with the political process for the extension of the green 

certificates’scheme. Thanks to the decision taken in 2006 to extend the scheme to 2030, 
LocalEnCo opted for a combined heat and power plant instead of a much cheaper new hot 
water boiler. Regarding calculation praxis for the new plant, traditional calculation methods 

were used, i.e. a Net Present Value calculation was performed with a 6 % rate of return and a 
depreciation period of 30 years114. In addition to return, risk considerations have been an 

important decision criterion. 
Several activities aim at reducing the internal non production-related environmental 

impact at LocalEnCo. For instance, double-sided printing is standard and efforts to reduce the 
own energy consumption are made. Although some of the company cars are environmentally-

friendly, adapting the car-fleet to meet high environmental standards meets resistance from 
users and financial constraints. This reflects that symbolic efforts to improve the 

environment, i.e. which do not give a direct pay-off, are much harder to carry through. Then 
again, some changes that allow a more efficient use of the car-fleet (saving time and fuel) 

have been implemented. 

Analysis: Environmental integration  

Emissions reduction: Technical measures have led to reduced emissions but the current 

production system has largely come to its limits and only an investment into a new plant can 
produce more radical improvements. With regard to management systems, the role of the 

Environmental Controller seems to be pivotal to managing the environmental aspects of the 
company successfully (environmental champion). Having an advocate for the environment 

who puts personal engagement and zeal into her work appears absolutely crucial for driving 
the environmental work forward and anchor commitment for emission reductions at both the 
management level and the ‘shop floor’ level. 

Product stewardship: Fuel switching measures have had an important impact on the product 
stewardship strategy, as will become evident in the section on innovations. It is argued that 

                                                 
114The assumed technical life-time is 50 years. 
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fuel switching opened up for further activities that ultimately resulted in a product 
stewardship strategy. It was the first step of an incremental strategy developing over time, 

although the intention originally was to cut costs as replacing part of the peat freed resources 
in the form of emissions allowances no longer required for compliance. Hence, serendipity 

played a role in the product stewardship strategy. 

Clean technology: Environmental aspects have influenced the choice of the technology 

although the dominant drivers have not been the environmental aspects themselves but other 
characteristics associated with making environmentally sound investments, such as lower risk 

exposure and financial incentives. Furthermore, ethical/legitimacy aspects have played a role 
given that a fossil fuel solution was considered inconsistent with corporate image. 

Sustainability vision: The triple certification of the business ensures high standards in 
strategically important areas and can be seen as a sign of resource commitment to continuous 

improvements in various areas of importance to the company. Nevertheless, the fact that 
symbolic measures, such as replacing the existing car fleet systematically, meets resistance, 
shows that the environmental commitment does not fully permeate the company. The 

dominant understanding currently seems to be that environmental measures need to have a 
positive effect on the Income Statement, which is, however, often hard to prove. 

Accordingly, as long as this notion (that no one wants to pay for environmental 
improvements) persists, there is at least some conflict between business and the environment. 

Communication and learning 

The Environmental Controller plays an important role for internal environmental network 

activities. Being the sole responsible for environmental issues, she acts as an intermediary 
who spreads relevant environmental information from environmental scanning further into 

the organizations. Newsletters from industry organizations and Internet services subscribed 
for are her main sources of information. Furthermore, external network gatherings with 

environmental coordinators from various industries provide an important forum for 
exchanging experiences and hands-on tips for the Environmental Controller. Again, 

communities of practice represent a valuable learning opportunity. Moreover, the CEO 
participates in network activities with other energy company CEOs, creating the opportunity 
to discuss common challenges. 

Environmental training at the company normally involves a short introduction for new 
employees. However, prior to the inauguration of the new plant an environmental training 

program for all employees will be held. Fairly recently, also Board members received 
environmental training. All training is planned and conducted by the Environmental 

Controller. 
Several activities aim at creating a green organizational culture. In particular, the 

importance of the management leading the way to create commitment further down in the 
organization was pointed out. The Head of Markets further highlighted that 
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The company is directed towards rewarding environmentally appropriate behavior and gaining 
greater understanding for the environment throughout the company. […] All we do and work for 
adds on and leads to larger awareness so that all employees maybe also take greater personal 
responsibility. But we need to show that the company leads the way. (16) 

Furthermore, single initiatives to raise awareness are pursued, such as the participation in 

‘New Road Habits’ that aims at making employees switch to more environmentally-friendly 
commuter habits.  

At the operational level, the Environmental Controller is the ‘spider in the web’ engaging 
employees in environmental work. Personal contacts are the preferred way to persuade 
employees of the importance of getting environmental work, which is sometimes felt as a 

burden, done. She describes her efforts as informing, encouraging and spurring employees to 
commit to environmental work, which requires quite some social competence. Some may 

think that too much fuss is made about ‘simply boiling water’. 
The home page is the main means of environmental communication. On the one hand, it 

offers easily understandable information about the climate challenge and tries to engage 
customers. On the other hand, LocalEnCo outlines how it contributes to tackling the climate 

challenge. The first focus area is reducing greenhouse gas emissions from production 
internally and the second is assisting customers to act in a climate-friendly way. This involves 

offering environmentally benign products and helping customers to choose right.  

We want to help customers to make the right choice. This is where the challenge lies really. If 
we can get them to choose the right product, a lot is won. […] We want to offer customers 
environmentally-friendly products, that is our goal. (15) 

It is also pointed out that the customer has consumer power; he himself chooses the way his 
electricity is produced. Also the company newsletter informs customers regularly on firm 

news and relevant energy-related topics. Another activity related to environmental 
communication is the decision to produce a leaflet outlining what the company does for the 

environment and what customers can do.  
Environmental communication also involves taking part in the debate, for example 

publishing a newspaper article lobbying for more energy-efficient house-keeping in the EU 
by making use of district heating. Furthermore, LocalEnCo is active to improve the situation 
for burning peat as a fuel, which is discouraged by EU rules. 

Business development is conducted during annual strategy days with the management 
committee and board members participating. Recommendations are made for a planning 

period of four to five years ahead. 

Analysis: communication and learning 

Emissions reduction: In accordance with von Malmborg (2002:312), an environmental 

management system can serve as “a tool for communicative action and organizational 
learning”. LocalEnCo’s case shows that communication is important to embed environmental 

considerations into the day-to-day work of employees and get the environmental work done 
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(i.e. comply with requirements of the certified management system). Without the continuous 
efforts of the Environmental Controller to engage and encourage employees, the 

environmental management system could not be developed further and would not be more 
than a paper exercise. Hence communication is the lubricant in the environmental 

management machinery. 

Product stewardship: In line with Hart (1997), creating preference for sustainable products 

and educate customers is part of LocalEnCo’s product stewardship strategy. It involves 
giving guidance to customers as to what product to chose. To have customers make ‘the right 

choice’ is part of a learning process and an achievement as such. Hence, connecting the wider 
problems of climate change and environmental degradation to the consumer and his choice of 

products is a delicate task which requires communication skills and a convincing rhetoric. 

Clean technology: Communication in relation to clean technology involves making 

stakeholders understand what the Grove Hill investment means to them, to the community, 
the environment etc. In much, the investment has a symbolic significance standing for the 
determination of the company to contribute to sustainable development within the range of its 

activities. Creating awareness about the company’s green strategy is important for it to 
succeed. Hence, communication with all available means is a necessity, which the company 

seems to be well aware of. This is also why the plant is well exposed; it has a glass front 
allowing for the installations to be illuminated at night, so the plant is well visible for 

motorists passing by on the nearby highway. It seems sensible to ‘cash in’ on the investment 
by communicating this clean technology achievement in various ways, thereby strengthening 

the company profile. 

Sustainability vision: Environmental training seems the most important activity to create a 

sustainability vision that is shared by all employees (as well as the board), in particular when 
large changes occur under a short time period as in LocalEnCo’s case. The ‘base’ of the 

company has to be attuned to the sustainability vision that took form as a consequence of the 
green opportunities arising from the Grove Hill investment.  

Innovation 

Innovation in the case of LocalEnCo mostly refers to new products. Green product offers are 
an essential element of the corporate strategy. While the company has been offering green 

electricity labeled ‘Good Environmental Choice’ (an eco-label developed by the Swedish 
Society for Nature Conservation) for ten years, it was first in Sweden to combine it with ‘good 

environmental choice’ district heating. The Environmental Controller comments that:  

It is great that we have both heat and electricity labelled ‘good environmental choice’. We are 
very proud of this given that we are so small compared to others. (15) 

Complementing the normal product range with independently certified products is seen as an 
advantage as these follow high standards and “customers know what they get”. The 

Environmental Controller explains that:  
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The good thing with the label is that it considers the whole production chain from chopping the 
trees to producing heat. […] It takes a comprehensive view and sets out specific requirements. 
(15) 

Considering that the quality of district heating varies depending on the input fuel, this product 

could be called the Rolls Royce version. Offering such product creates genuine value for 
customers also due to the fact that LocalEnCo sees it as an additional service to its customers 

and charges only extra production costs115. Presently, the product corresponds to the portion 
of heat produced with wood chips, but given that all production will be renewable in the 

future, there is large potential for an increase. While ‘good environmental choice’ district 
heating undoubtedly is a product innovation, it can even be considered a process innovation 

as it required the adaptation of internal procedures. 
With the completion of Grove Hill, further green products will be made available. 

Electricity from the new plant will carry the ‘Good Environmental Choice’ label. Further 
‘productification’116 of electricity is intended which involves that LocalEnCo will be 

launching ‘locally-produced electricity’ labeled ‘Good Environmental Choice’ as a new 
product. Furthermore, district cooling will be offered, replacing commercial customers’ 
individual electrically-driven cooling units. This product also contributes to a good capacity 

utilization of Grove Hill during summer months, when district heating demand is low.  
These new sustainable products reflect the company’s efforts to offer environmentally-

friendly alternatives to their customers and assist them in their environmental work. It should 
not be forgotten that many commercial customers use their environmental work for marketing 

purposes. Providing ‘Good Environmental Choice’ district heating can therefore strengthen 
commercial customers’ environmental profile. 

Another product area where LocalEnCo wants to expand is energy services to industrial 
customers aiming at energy efficiency improvements. The intention is to build up an internal 

organization and competency gradually by way of organic growth and learning by doing.  
Activities for demand-side management entail developing Internet pages allowing 

customers to look at their current and accumulated energy consumption. Furthermore, the 
company offers energy advice over the phone to its customers. 

For the phase-in of green technology, i.e. the one billion Grove Hill investment, 
LocalEnCo found an innovative, tailor-made financing solution. The initial investment for the 

machinery is borne by its bank, whereas the company entered into a leasing agreement for the 
machinery with the bank. 

Analysis: Innovation 

Emissions reduction: Interpreting innovations broadly as the implementation of new ideas, 
the concept that LocalEnCo wants to help customers in their environmental work and assist 

                                                 
115These amount to an extra charge of one öre/KWh (0.01 Swedish Crowns) compared to standard heat. 
116Productification refers to the process of taking an idea and transforming it into something that creates 

value for users (Productification, 2009).  
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them to strengthen their environmental profile can be considered a business model innovation 
promoting emission reductions. Notable is also the fact that the company does not add a 

profit margin to its ‘environmentally labelled green district heat’; rather it is seen as a service 
to customers, giving them the choice to reduce their emissions from heat consumption at 

virtually no extra cost. 

Product stewardship: LocalEnCo hatched a number of innovations related to their products. 

Firstly, the idea to create a niche for the electricity produced at Grove Hill and market it as 
‘locally-produced electricity’ labelled ‘Good Environmental Choice’ is a new approach to 

overcoming the obstacle of a homogenous product with little opportunities for diversification 
(marketing innovation). Furthermore, the development of ‘environmentally labelled green 

district heat’ is a product innovation, in particular given that the company was an early mover 
in launching the product. Both innovations are based on a productification of a homogenous 

good that is based on adding distinct qualities to the products that create additional customer 
value. Hence sustainable products are in many ways a matter of quality improvements that 
can, under certain circumstances, lead to innovations. It goes without saying that much has to 

fall into place in order to make singular (process) innovations into a finished product 
(referring to green heat), alternatively a large resource commitment is needed to get at the 

more radical innovations with the potential to change the production-consumption system. 

Clean technology: As indicated, large resource commitments are necessary to contribute to 

the transition towards a more sustainable energy system. LocalEnCo has however made this 
commitment and has paved the way to accommodate more radical innovations. These take 

the form of for example district cooling, a new product for industrial customers reducing 
their electricity consumption. This innovation simultaneously allows for a better utilization of 

Grove Hill, increasing efficiency. The innovations are not so much technical (not depending 
on the latest technology), but conceptual and systemic. So it is the combination of different 

small innovations (product, process, marketing) that allow for the optimal use of clean 
technology. Hence innovations and clean technology are intertwined and support each other. 

Sustainability vision: The business model is built on a well-developed sustainability vision 
of which product stewardship and clean technology are building blocks. The idea is to reduce 

emissions at the producer and the consumer end and contribute to embed resource efficiency 
based on sustainable production methods into production and consumption systems. The 

sustainability vision hence stretches to customers and their production systems. 

Cooperation 

With respect to the connection of external heat suppliers, LocalEnCo collaborates with the 

neighboring district heating provider. The two district heating systems are connected, which 
allows for heat exchange across municipality borders, leading to that production resources are 

used in a financially and environmentally beneficial way.  
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The CEO considers cooperating within the energy sector as both meaningful and 
essential for the company:  

For a company of our size, networks and industry organizations are very important. […] We put 
a lot of time and effort into coordinating and cooperating with others. […] We network within 
the industry organizations, we read, we follow the debates. In essence, we are part of a living 
community in an industry. (17) 

Other activities aim more specifically at cooperation for sustainable development. 

LocalEnCo has a close dialogue and cooperation with the Swedish Society for Nature 
Conservation which resulted in the development and implementation of ‘Good 
Environmental Choice’ district heating at the company. Moreover, the cooperation resulted in 

a deeper understanding of the climate challenge: 

They talk about that renewable fuels are not enough; you also have to uphold biodiversity in 
nature. […] We have stopped the greenhouse effect, but at the same time we have a biological 
desert in our forests due to monocultures and the use of pesticides. […] Then we have a new 
problem, a much poorer nature. (17) 

LocalEnCo cooperates with the local municipality for example when it comes to land use 
planning, district heating expansion and energy planning. Furthermore, a close dialogue is 

held with the municipal energy advisors.  
Last but not least, the company uses cooperation partners to perform energy services 

such as energy inspections for buildings. The rationale is that, being a small company, 
LocalEnCo does not have the resources to manage all activities in-house. Working with 

cooperation partners is a convenient way to satisfy customer needs.  

Analysis: Cooperation 

Emissions reduction: Other things equal, cooperation in the form of a connection of the 
district heating system with a neighbouring district heating company contributes to emission 

reductions thanks to a better utilization of the combined system. As suggested by Grönkvist 
and Sandberg (2006), the total need for primary energy can be reduced, resulting in cost cuts 

and environmental benefits. The absence of direct competition as well as shared norms and 
values, for example the common belief that companies should reduce their environmental 

impact and use resources efficiently, seems to legitimize this form of cooperation. 

Product stewardship: Cooperation and a constant dialogue with the Swedish Society for 

Nature Conservation was a precondition for the development of the product ‘Good 
Environmental Choice’ district heating. Thanks to the cooperation, company representatives 

gained a more sophisticated understanding of the challenges and opportunities energy 
companies are exposed to and were better able to define their role, including their products’ 

role, in working towards sustainable development. Cooperating with an organization that 
possesses broad knowledge and competence in the field enabled LocalEnCo to better define 

challenges and refine the product stewardship strategy accordingly. In the case of energy 
services, cooperation also enables the company to give its customers access to a wider 
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product range than it can sustain on its own, resulting in satisfied customers despite limited 
resources. 

Clean technology: As argued by Hart (1995), collaboration between public and private 
organizations creates beneficial conditions for clean technology deployment. In LocalEnCo’s 

case, cooperation with the municipality facilitated the expansion of clean technologies. This 
is not only the case for district heating, but also regarding the Grove Hill plant.  

Sustainability vision: Cooperation seems to be part of the business philosophy. The 
company wants to be a partner for customers, helping them to choose suitable products and 

use them in an appropriate way, furthering their own goals and values. Furthermore, the 
willingness to form part of a living community of energy companies requires openness for 

cooperation. This does not necessarily mean that the company’s sustainability vision mirrors 
the industry’s ideas on sustainability. Rather it enables the company to make a more 

sophisticated choice as to its sustainability vision and strategy, as it is better able to 
benchmark with other companies and identify opportunities. 

Local embeddedness 

Regarding infrastructure building, the expansion of the district heating network is a 
corporate activity benefitting environmental sustainability. District heating is the 

municipality’s preferred heating alternative as it contributes to a healthy local environment. 
LocalEnCo’s environmental strategy reflects the owner’s directives for corporate 

governance. The company is directed to actively work with environmental issues and assist 
its customers to improve energy efficiency. The directive further outlines that the aim is not to 

maximize profit but to generate sustainable returns and community benefits in the long run. 
Although being an autonomous company, LocalEnCo contributes to the environmental goals 

of the municipality through its new investment and by expanding the district heating network. 
The company strategy is thus firmly anchored in municipal goals. 

It is also felt that the company, thanks to municipal ownership, can pursue a long-term 
strategy based on continuity. The relationship between the board of directors, the CEO and 

management is described as good and founded on mutual trust. According to the CEO, this 
manifest in that municipal ownership enabled the company to obtain beneficial financing 
conditions for the Grove Hill investment.  

We have a synergy thanks to our owners. Having a municipal owner who acts as a guarantor, we 
can basically borrow money at identical conditions as the three big companies. […] Hence, we 
have no disadvantage of scale relating to the provision of capital. (17) 

Local politicians see Grove Hill as a good investment for citizens, both to secure stable 

returns which go to other public services and to maintain low district heating prices. 
LocalEnCo has a pronounced local strategy which is visible in several aspects. With 

respect to fuels, biomass is purchased from local sources (within a radius of 200 km), causing 
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less pollution from transportation. Furthermore, burning worn out loading pallets is seen as a 
future option to use local fuels from the metropolitan area. 

The local commitment and public welfare orientation is further expressed in the fact that 
the company is a member of the employer’s association for local public enterprises, KFS. 

This is for the public welfare-oriented companies that are owned by a municipality, the County 
Council etc. […] The motto for this association is ‘community benefit on commercial grounds’. 
[…] This reflects even our company in some way; we are owned by the 60 000 municipality 
citizens. (17) 

In accordance, LocalEnCo wants to be a personal company that customers can have 
confidence in. It even encourages customers to come by at the offices to get personal advice 

or pay their bill. It also tries to involve citizens into the Grove Hill project, pointing out that 
they are the ultimate owners of the plant. For example, citizens were invited to take the first 

dig with the spade and it is also intended that the inauguration of Grove Hill will be 
celebrated with citizens. 

A symbolic activity reflecting the commitment to the local community is that the 
company sponsors the school material on nature and the environment in the municipality. 

An important new element of the local strategy will be the marketing of ‘locally-produced 
electricity’ labelled ‘good environmental choice’. This will be a niche product addressed to 

the regional market.  

Analysis: local embeddedness 

Emissions reduction: LocalEnCo is the trump card for municipal energy planning aiming at 

emission reductions within community borders. This can be achieved both through the 
owner’s directive and by agreeing on strategies and actions to reach the municipality’s 

environmental goals. Another aspect of local embeddedness related to emission reductions is 
the use of local fuels, which obviously is preferable over transporting fuels over long 

distances, wasting energy for transportation. 

Product stewardship: Local embeddedness is a natural consequence of having district 

heating as an important line of business and the company mission to contribute to local 
welfare. At LocalEnCo, local embeddedness is turned into an active strategy to strengthen the 
company profile and gain customer trust in its niche market. The company has initiated this 

journey by developing ‘locally-produced electricity’ labelled ‘good environmental choice’ as 
a new product. Local embeddedness allows the company to leverage its products and create a 

niche market that is inaccessible to competitors. Emphasizing the company’s local 
embeddedness in several dimensions seems a valid strategy for the company. 

Clean technology: The local embeddedness of the clean technology investment Grove Hill 
creates opportunities for the municipality and local industry to develop their profile towards 

environmental sustainability. Local corporate ownership also created favorable conditions for 
the financing of clean technology. Local embeddedness seems to offer a dimension of trust 

opening up possibilities for long-term sustainable solutions for the company and their 
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customers alike. 

Sustainability vision: The focus on sustainable returns and community benefits on 

commercial grounds is firmly anchored in the firm. Serving the community and being close 
to customers is part of the company philosophy. The symbiosis between LocalEnCo and the 

municipality seemed to open up for the realization of the sustainability vision, i.e. the Grove 
Hill plant, which lies at its base. This required the alignment of the vision between the 

management, the board of directors and the municipal executive board. It is hypothesized that 
this is an outcome of lengthy social processes, whereas trust is built up as a result of long-

standing mutual positive experience. Naturally, a company with a long history and firm roots 
in the community stands good chances of building up this trust. 

5.4 WestEnCo 

5.4.1 Introduction of WestEnCo and its energy system 

WestEnCo, the leading player on the energy market in Western Sweden, is active in the 

production and sale of electricity117, district heating and cooling. It further provides natural 
gas, power network operations, broadband and is a leading energy services provider. The 
company holds stakes in a number of small energy companies in the region as well as a 50 % 

stake in a fuel-gas company. In the last few years, biogas development has turned into a 
promising new business line. In sum, WestEnCo has a versatile portfolio of energy solutions 

that is leading the company towards its vision to actively contribute to 

‘a sustainable Western society’. (WestEnCo, 2009) 

WestEnCo’s business concept is to provide services by using the infrastructure for the 
creation of long-term stability in its offerings. Customers’ needs are met by delivering 

services and products, and offerings are designed in consultation with customers so to 
improve their competitive situation. The core values guiding the way are far-sighted 

orientation, stability, competency and environmental focus. To be a company with a strong 
environmental profile is also part of the business concept. The role of the environment is 

further defined in the business policy:  

In our role to provide for our customers’ energy needs we safeguard the environment and work 
for a sustainable energy system in our society. Each employee feels responsibility for and pays 
respect to the environment. We work continuously to diminish the environmental impact and to 
prevent pollution from our operations. (WestEnCo, 2009) 

Some of the focus areas for development in the near future are to be more active within 

renewable electricity and to keep developing towards more biogas. The development goal for 
wind power is to have 100 turbines in 2015. For the gas business, the share of renewable gas 

                                                 
117Please note that the electricity retail business was conducted by a part-owned subsidiary at the time of 

the investigation and was thus not included in the study. 
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should be 20 % by 2012, increasing to 50 % by 2020 and 100 % by 2050. Furthermore, the 
company wants to intensify its activities within the transportation sector (WestEnCo, 2009).  

A short look at WestEnCo’s roots shows that the company has a long history in the gas 
and the electricity business. WestEnCo originated in 1965 from a merger of Western 

Municipality’s gas utility and its electric utility which go back as far as 150 years. Gas was 
gradually replaced by electricity in the early 19th century when the city built its own 

electricity plant. However, since 1910 electricity was mainly transmitted from the state-
owned electricity provider. In 1952 district heating was introduced and a combined heat and 

power plant was built. The district heating system expanded gradually across the whole 
municipality and in 1972 the first waste heat deliveries from the refuse incineration plant 

were received. Fifteen years later, waste heat from refineries was added to the system. When 
it comes to renewable electricity, WestEnCo started experimenting with wind power in 1987, 

although a larger wind park was first established in 1996. For the gas business, natural gas 
was introduced in 1988, gradually replacing other gas alternatives. The infrastructure for both 
the district heating and the gas business grew further, crossing municipality borders in 1995 

and 2002, respectively. Today, the district heating system is with just over 100 km pipelines 
one of the largest in Europe. Around the turn of the millennium a large off-shore wind park 

was projected which, however, never could be realized (WestEnCo, 2009; Rönnborg, 2006). 
In parallel, WestEnCo planned for a large-scale combined heat and power plant fuelled with 

natural gas. The idea was to make the city self-sufficient regarding electricity and heat and, at 
the same time, facilitate for district heating expansion in the years to come (Rönnborg, 2009). 

After a long planning phase, the plant was inaugurated in November 2006. It has a capacity 
of 555 MW heat and power and an efficiency of over 90  %118. From initially entirely 

depending on oil, the district heating system has been radically transformed and is currently 
based on waste heat, natural gas and bio-fuels. Looking at the overall position today, more 

than 50  % of the turnover is made in the district heating business. Moreover, WestEnCo 
invested heavily in its district heating system in 2007 and 2008119. In comparison, the gas 

business stands for roughly 20  % of the current turnover, of which biogas is a small but 
growing part. In 2007, a big venture in the gas business could be realized. The company 

opened Sweden’s largest facility for the upgrading of biogas from sludge to natural gas 
quality (WestEnCo, 2009). As a consequence, the gas business has expanded considerably 

with a turnover tripling from 2007 to 2008. Biogas remains a prioritized area for 
development, which also shows in the WeReGas-project, planning to establish the world’s 

largest biomass gasification plant. It represents an investment of about three billion Swedish 
Crowns (Western Municipality, 2008) and uses technique that has not yet been tested on such 
a large scale (WestEnCo, 2008).  

                                                 
118In average, the efficiency of European steam power plants is between 36 % to 46 % (EURAMET, 

2009). 
11942 % of total investments in 2007, and 32 % in 2008 (WestEnCo, 2008, 2009). 
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A summary of WestEnCo’s energy production over the last three years categorized by 
product is given in Table 5.5. The shares of production per energy source are outlined (in % 

of the total MWh produced). Fossil fuel production is shaded dark. 

Table 5.5: WestEnCo’s energy production 

 Year Total in MWh Wind 
Power 
(%) 

Natural 
gas  &  oil 
(%) 

Waste-
water
(Heat 

Pump)
(%)

Waste 
Heat 

(%) 

Biomass/ 
Biofuels 
(%) 

Produced  
Power 

2008 
2007 
2006 

   637 000 
   902 000 
   340 000 

1.5
1.0 
3.0

98.5
99.0 
97.0

n/a
 

n/a 
 

n/a 

Produced 
Heat 

2008 
2007 
2006 

3 508 000 
3 603 000 
3 644 000 

 
n/a 

31.0
33.0 
25.0

1.5
4.0
2.0

58.0 
54.0 
61.0 

9.5 
9.0 

12.0 
Produced 
Cooling 

2008 
2007 
2006 

     59 000 
     47 000 

Not available 

 
n/a 

0.0
0.0 

100.0
100.0

0.0 
0.0 

0.0 
0.0 

Biogas 
Production 

2008 
2007 

     50 700 
Not available 

n/a n/a n/a n/a n/a 

Gas 
(transmission) 

2008 
2007 
2006 

687 000 
651 000 
690 000 

n/a n/a n/a n/a n/a 

Source: WestEnCo (Annual Reports 2006-2009; EMAS Reports 2007-2009), Western Municipality (2009). 

In the district heating system, waste heat stands for more than half of the heat deliveries. The 

share of renewable energy sources is just above one percent in power production and below 
10 percent in heat production. Combined heat and power production results in that the choice 
of district heating fuel vastly depends on power prices. Consequently, as long as power 

production is fossil-based, so is a substantial part of heat production. Looking at the ratio for 
CO2 emissions per unit of energy produced shows an improvement. However, according to 

WestEnCo this is mainly due to a reduced production of combined heat and power in the 
main production plant for 2008 compared to 2007. 

Table 5.6: WestEnCo’s CO2 emissions 

Year Total in ton Total per unit heat/electricity 
produced  

2008 
2007 
2006 

331 000 
445 000 
538 000 

0.073 ton CO2/MWh 
0.102 ton CO2/MWh 
0.135 ton CO2/MWh 

Source: WestEnCo (Annual Reports 2006-2009; EMAS Reports 2007-2009). 

5.4.2 The business – environment relationship 

Even if environmental focus is one of the core values of WestEnCo and the company has 
come a long way with its environmental work, there are clearly further challenges ahead as 

described by the Energy System Analyst for District Heating: 
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Since I started here [three years ago] there has been a strong focus on biogas and even other 
investments in biofuels, wind power and all of this. So right now we very much look at many 
different things since we also feel an increased pressure from customers that we maybe haven’t 
experienced to such an extent earlier. But also the climate debate, it seriously took off last 
autumn. […] So there has been a strong focus from customers; they don’t want to buy heat that 
is produced in whatever way. To fulfill their expectations it is important to make improvements 
in order to have a more long-term sustainable production mix. This clearly resulted in a strong 
interest in these questions now. (5) 

Looking at the district heating system from a sustainability perspective, moving towards more 

renewables is desirable, although there has to be a good balance in the production mix 
according to the Energy Systems Analyst: 

It feels like we have a good mix. At the same time we would like to have more biofuels, but 
then one is more vulnerable if the share of biofuels in the system is too large. It is also very 
important to be able to offer a stable price to customers and deliver stable results to the owners. 
Then it becomes important to be able to steer and change around in accordance with energy 
price fluctuations. So it feels reasonably good. Even though one could have some more biofuels, 
it feels quite good not to be totally dependent on it either. (5)  

Flexibility and diversification of fuels hence are important aims in the district heating 
business, allowing the company to spread risks and allow for a stable performance. However, 

the flexibility logic is not solely tied to district heating. Rather, it is an important feature of 
the overall business strategy to have a diversified portfolio of activities. 

Here we come back to the notion of flexibility. We have a pronounced strategy not to put all 
eggs into one basket. If the debate turns around, if one type of energy gets looked upon as the 
plague seen from a new perspective, we’re not standing on that leg only. Hence it is a 
pronounced strategy that we want to stand on several legs. And this naturally goes back to what 
we are investing in. (6) 

Hence, flexibility is an important objective, functioning as a mechanism to manage risk 
exposure in different contexts. However, the question how environmental sustainability and 

financial goals can be reconciled remains open. From a developmental perspective, obviously 
new investments in production resources are the strongest indicator for how the future energy 

system will be shaped. Regarding sustainable investments, a Wind Farm Development 
Project Manager mentions that there evidently are limits to what the company can do, i.e. 

what is acceptable from a financial point of view. 

We have a goal that every business should be profitable; we don’t happily make business that is 
unprofitable. There are limits to what can be called profitable, but sometimes we can accept 
investments that have longer pay-back periods. But this means taking both finances and 
environmental policies into consideration. (2) 

At the same time, environmental sustainability seems to be an important criterion for the 

realization of new investment projects. Asked about the role that environmental sustainability 
has for new investments, the Environmental Controller replied: 

I believe that this is very much – and I have checked with my colleague – we agree that we both 
believe that there are no large investments done today without the environment as an argument. 
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This is important to such an extent that there is not a single investment today that is done 
without it being sustainable as well. (4) 

Accordingly, the relationship between business and the environment seems to be somewhat 

of a balancing act, whereas resource allocation to sustainable projects is directed by overall 
strategic goals. Also risk considerations come into the picture, making sustainable business 

solutions a central element of risk management. Although the above quotes indicate in which 
direction the wind blows, it is obvious that there are inherent conflicts and challenges to 

overcome on the pathway towards ‘a sustainable Western society’. The following section 
illustrates what activities are undertaken to strengthen the environmental sustainability of 

WestEnCo’s business. 

5.4.3 Activities for environmental sustainability 

Environmental integration 

Integration into energy production system 

The Environmental Engineer expresses that concern for environmental sustainability is for 

instance expressed in the choice of fuel. Fuel switching activities at WestEnCo involve the 
conversion of boiler plants from natural gas to biogas120. Further, two reserve boiler plants 

were transformed from fossil oil to bio-oil. Bio-oil was also introduced as starting fuel in the 
biomass-fired district heating plant, replacing fossil oil. The connection of a neighboring 

district heating system to the main system resulted in a large reduction of fossil oil use in the 
neighboring system. A long-term vision for energy production is to replace the natural gas 

used in the large combined heat and power plant with biofuels.  
Energy efficiency, or in WestEnCo’s terms resource efficiency, seems to be the 

underlying logic of the company’s district heating system. Resource efficiency, i.e. opting for 

the least possible resource consumption and emissions per unit of energy delivered, involves 
the maximum use of low quality energy, for example from waste heat, to produce district heat 

instead of using high quality energy such as electricity. Resource efficiency is seen as a core 
competency of the company according to the External Affairs Manager 

It is resource efficiency that is our strength, which I think we talk too little about, especially in 
Sweden. (14) 

Resource efficiency seems not to be just a technical issue, but also an important part of 

company philosophy and rhetoric. 
Concerning the company’s production resources, efficiency is about continuously 

optimizing the production system, which involves both production resources, i.e. the physical 
plants, and production processes. To increase flexibility is an important aspect of system 

optimization. Essentially, system flexibility is a way to minimize risk in case of price 
fluctuations of input fuels. The Energy Systems Analyst explains that: 

                                                 
120Please note, however, that so far natural gas has been used as a fuel. 
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We are well prepared for different fluctuations in energy prices. If the gas price goes up then we 
burn more wood chips and if wood chips go up we are running more on gas and heat pumps or 
what it could be. So, we are very flexible. (5) 

Hence, the system is optimized according to its efficiency. However, this relates above all to 

economic efficiency, making price signals more important than environmental sustainability 
criteria121.  

With regard to production processes relevant activities are improving the burning process 
and avoiding frequent start-ups and shut-downs of plants. The avoidance of top load 

production is also an area where savings can be made both economically and for the 
environment as the most expensive fuels (used for top load) mostly also are the ones with 

high emissions. 
Further energy efficiency activities are that deliveries of district cooling mainly should be 

made by using surplus energy from district heating. Also, a cooperation with a large energy 
company has been initiated that aims at identifying further possible energy efficiency 

measures in the district heating system.  
Under upgrading of power plants, an interesting activity is the introduction of a remote 

control system for all power plants, making a high automatization of the plants possible. This 

is unique on such a large scale. A further upgrade was the installation of a steam turbine for 
electricity production in the biomass-fueled district heating plant. At the operational level, the 

strategic intent to have a strong environmental profile is generally expressed in a generous 
resource allocation for the upgrading of power plants and environmental improvements, as 

explained by the Facility Manager. 

I believe we have a strong environmental profile. We want to be environmentally-friendly, as 
much as possible, and this may cost something, they say. Of course, this has to be realistic. [...] 
One is prepared to incur some costs to show that we are environmentally effective. We are 
committed to the environment, we think this is important. So, district heating is going to be 
fossil-free in 2010 [if produced in boilers]. That’s what was said. This means that we have to put 
in resources. (3) 

Resource allocation is just one side of the coin. According to the Facility Manager, it is 

sometimes difficult to motivate plant engineers to come up with suggestions for 
improvements for the plants. The rejection of an engineer’s suggestion for improvement can 

sometimes lead to frustration and may discourage the submission of further suggestions. 
Hence, to overcome behavioral barriers, the technical personnel needs training and 

encouragement as they are not so familiar with writing argumentations or making 
calculations for new investments. 

The usage of waste at WestEnCo’s biomass-fired plant involves basically two activities. 
The solid ash has been reused on golf courses. For the fly ash, a small project has been 
                                                 
121This is where policy measures such as emissions trading play an important role. Optimally, it should 

always be more expensive to burn fossil fuels than biofuels, which, however, is not always the case. 
Also, the free allocation of emissions allowances to new plants compromises wider environmental 
objectives. 
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initiated in which the mechanical spreading of ash by way of a horse-drawn carriage is 
tested.  

Integration into management systems 

WestEnCo wants its environmental work to be integrated into the daily activities; it should 
not be considered as a separate environmental program. Today, WestEnCo and most of its 

subsidiaries have a certified environmental management system according to ISO 14001. 
WestEnCo’s district heating system was certified in 1998 in accordance with both ISO 14001 
and EMAS principles. The internal management system integrates environmental 

management (ISO 14001) with quality management (ISO 9000) for which a common 
platform exists on the Intranet. A large part of the environmental management system is built 

upon common routines and instructions for the various energy production plants. 
The day-to-day environmental work is performed in the ordinary line-organization. In 

addition, the Chief Environmental Controller relates to a number of environmental experts in 
various parts of the organization, who coordinate the environmental work on a broader basis 

(WestEnCo, 2007). 
To describe how WestEnCo works with environmental goals three areas are shed light 

on. First, some principles and overarching goals are accounted for. Second, the follow-up of 
the goals is described and third, it is reported how environmental goals are revised. 

Environmental goals exist at several levels and are particular for each business area. 
WestEnCo emphasizes that its overarching goal is to reduce emissions of greenhouse gases 

and other pollutants in relation to energy benefits supplied. A guiding principle is that the 
company strives to attain lower emission values for its production plants than required by the 

environmental regulator. Also here the general opinion is that WestEnCo is prepared to incur 
substantial costs for environmental improvements, since this is seen as an investment in the 

company’s strong environmental profile. A concrete goal put up is that heat deliveries should 

be run fossil free in the long run if produced in boilers122. The Energy Services Department 
has formulated its environmental goals in terms of sales targets for energy services, arguing 
that if they can get customers to save energy, their most important environmental goal is 
reached. 

At the operational level of the district heating business, environmental goals are followed 
up weekly in connection with the review of plant performance. Further, goals are reviewed 

monthly by plant managers and environmental officers jointly. The follow-up of the plants’ 
environmental performance is facilitated by a data program that allows for emissions data to 

be read on a continuous basis and historically.  
When it comes to the actual setting of environmental goals, different stakeholders 

influence their direction and level. Firstly, the municipality’s prioritized goals are a source of 

                                                 
122Please note that at the time of the investigation, the goal was that district heat should be produced 

fossil-free by 2010 when produced in boilers (EMAS Report 2007). 
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input to the environmental plan and result in environmental goals. Furthermore, the 
Environmental Controller can make suggestions for improvements. Environmental goals are 

revised on a yearly basis. For the district heating system, the revision of environmental goals 
is described by the Environmental Engineer as follows:  

The process starts with the plant engineer and the ‘orderer’ from EFA, they sit together and 
discuss. This is probably the inception of improvement. Is there anything we can do? Why 
didn’t we reach these environmental goals? [...] Can we make changes to fulfill the goals? Or if 
we have reached the goal, can we raise the limits somewhere? And this is also part of our 
quality work; we work with continuous improvements, become a little better every time. (1) 

A sign of the integration of environmental criteria in management processes at WestEnCo 
is that the environmental plan is an annex to the business plan. Accordingly, it gets updated 

every year in connection with the annual strategy planning process.  

When asked about how environmental aspects are accounted for in investment planning 

and implementation, the Energy Systems Analyst explains that:  

[…] this is described in qualitative terms. When we write a decision support document for the 
Group management, we try to account for the benefit of an investment, both with regard to 
production and the environment; that it would reduce emissions by this much. But we 
don’t….the environment is not in any way quantified in terms of money. We cannot put a sum 
for the environment in such document; this has to be done descriptively – discussing the benefits 
of doing something, and then what it costs and the expected profitability. (5) 

Looking at calculation praxis for new investments showed that a number of methods are used 

in parallel, most notably net present value calculation and payback period. The span of the 
rate of return is between five to seven percent. However, for strategic investments the 

financial requirements can be lower as the following quote shows:  

The WeReGas project is not a project that can generate heaps of money, but it means taking a 
step towards ‘the sustainable Western society’. Commit oneself to the gas society and the 
hydrogen society.....it doesn’t need to give such high returns since it is another type of 
investment so to speak, a sustainable investment, not just a financial project. (1) 

The same is true for small-scale investments that raise the production volume for biogas. 

These are considered strategic and hence a long-term perspective is taken when looking at 
their return potential, i.e. a longer pay-back period is granted. Most importantly, as mentioned 

by an interviewee, these investments allow the company to gain learning experience. 
The question what the most important decision criteria for new investment were was 

answered as follows by the Energy Systems Analyst:  

They are without any doubt financial payoff and the environment. They are definitely the most 
important ones. I’ve become so close-minded - are there really other decision criteria than that? 
(5) 

Regarding the implementation of new investments, environmental aspects are identified in 
line with the environmental management system and environmental plans are established. 



EMPIRICAL RESULTS 

171 
 

Also, the impact of new investments on the overall environmental exposure of the company is 
checked. 

To name just a few activities aiming at reducing the internal non production-related 
environmental impact, WestEnCo has established environmental requirements for 

subcontractors and suppliers. The guidelines for company cars stipulate that a certain 
percentage of the fuel used should be gas or electricity. Furthermore, the business policy sets 

out that business travels should, whenever possible, be made in an environmentally-friendly 
way. 

Analysis: Environmental integration  

Emissions reduction: The company has worked extensively with the main components of 
technical integration to reduce emissions, i.e. improving energy efficiency and replacing 

fossil fuels. Substantial resources have been committed to fuel switching, for example by 
converting boilers, which allows running them on bio-fuels in the future. Optimization further 

means fine-tuning of processes and scheduling plant start-ups and shut-downs in the most 
efficient way. Obviously, the optimization of such large-scale production system requires 
expert knowledge, which WestEnCo undoubtedly possesses. Technical improvements require 

that new components or processes are integrated into the existing system without 
deteriorating the functioning of the current system. It seems thus to lie in the nature of these 

improvements that they are incremental, otherwise current operations might be put at risk. 
One word of caution worth addressing is that the flexibility imperative shifts the focus from 

environmental concerns to resource efficiency concerns, which sometimes but not always 
stand in conflict. Subject to economic rationality, environmentally sustainable production is 

just one out of several options. With regard to the management of environmental issues, the 
knowledgeable and experienced environmental organisation is a strength of the company. Its 

engagement in systematic environmental management combined with regular coordination 
with the production unit ensures continuous improvements. Noteworthy is also that the 

company has set up standards for the environmental performance of its subcontractors, thus 
encouraging environmental management throughout its supply-chain. 

Product stewardship: The ongoing conversion to bio-fuels of large parts of the production 
system contributes to a more environmentally-friendly production mix for district heating, 

which is necessary to keep demanding customers. These improvements pave the way for a 
product stewardship strategy embracing green district heat offerings.  

Clean technology: Environmental sustainability is a central parameter that has to be 
observed when planning new investments at the company. The environmental consequences 
of an investment project are important decision criteria next to financial payoff; hence they 

are carefully evaluated. The strategic importance of some clean technology ventures gives 
room to a more generous allocation of funds than would be motivated if purely financial 

motives lie behind these investments.  
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Sustainability vision: WestEnCo’s explicit corporate vision of ‘a sustainable Western 
society’ raises the question how this is integrated into the operational core business. The 

most salient operationalization of the vision is the resource efficiency focus (maximum use 
of low quality energy). It seems however debatable if resource efficiency is a righteous 

standard to measure sustainability against. Anyhow, given that this sustainability vision is 
institutionalized within the company, this is the generally accepted working definition of 

sustainable development for the company that is postulated in different contexts. 

Communication and learning 

Environmental network activities occur for instance within the internal network of 

environmental managers and employees from different areas involved in environmental 
affairs. This forum opts at facilitating the exchange of experience and helps to drive the 

environmental work forward. 
Within district heating production, the Environmental Engineers coordinate all 

environmental matters related to the day-to-day operation of the production plants, and 
contacts with environmental authorities. There is close communication between the 

Environmental Engineers and plant operators. Short reporting ways and regular feedback 
loops on plant performance allow for a swift adaptation of operations and also give input for 

investment decisions on the upgrade of plants. Environmental Engineers further make 
updates regarding changes in environmental legislation on behalf of the Environmental 

Controller. Moreover, Environmental Engineers form part of project teams for new projects 
such as the WeReGas biomass gasification plant. They are consulted to assess the adequate 

level of cleaning equipment and to apply for environmental permits. 
External network activities are important to WestEnCo to judge from the fact that the 

CEO, members of the management, and employees from other levels have leading roles in 
energy-related industry organizations. WestEnCo is also engaged in foreign business 

associations such as Euroheat, amongst others. Network activities can be seen as vital for 
keeping up with developments and seizing new opportunities. The Business Development 

Manager for Renewable Gases sees it as crucial to be active in various networks, be it with 
business associations or in regional forums, in order to achieve an expansion of the biogas 
business.  

Environmental training is held for new employees as well as for selected groups within 
the company. For instance, training on environmental law is held by Environmental 

Engineers, as required. In general, environmental training is at the discretion of the line 
managers. However, the Chief Environmental Controller can take initiative for collective, 

company-wide training. Within district heating, the Environmental Engineers also hold 
environmental training for the plant operating staff.  

With regards to green organizational culture, the Environmental Engineer mentions that 
there is widespread environmental awareness among employees: 
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Today, one meets hardly anyone who doesn’t have a clue about environmental issues. Mostly, 
everyone has an opinion. […] One does not need to struggle to do a good job, everyone 
understands that this is the way it is and should be. This, I believe, is very important! (1) 

WestEnCo started to develop an environmental profile already in the 1970s (Polesie & Strid, 

1998), and has been working with integrating environmental issues in the company ever 
since. The Environmental Engineer sees the greatest merit of the environmental work to lie in 

that “more and more people get aware of it”, allowing the company to build up a collective 
engagement around environmental issues. However, although environmental work has a 

legitimate role in the overall conduct of business, the Environmental Engineer feels that 
progress can sometimes be slow when implementing changes. 

Another way to involve employees in environmental issues is the ‘suggestion box’ on the 
internal network, where employees can contribute with ideas for environmental 

improvements. The best suggestions get rewarded. There is also a strong commitment to take 
responsibility in case of an accident or leakage. Such incidents are handled in the best 

possible way, irrespective of costs.  
Regarding environmental communication on the home page, WestEnCo emphasizes its 

long-term commitment to create a sustainable energy system in the Western region. 

Environmental issues are further communicated by way of environmental reporting which is 
based on three annual statements. It comprises an EMAS report for the district heating 

business as well as separate environmental reports for each plant that requires a permit123. 
Furthermore, the annual report devotes a number of pages to the environment and corporate 

environmental performance, including an account on environmental incidents.  
A form of environmental communication is also WestEnCo’s participation at energy 

conferences and seminaries where presentations are held on issues such as energy services or 
its gas development projects, etc. This is seen as beneficial to increase the trust in biogas with 

the public, investors and the agricultural sector, opening up for further development 
opportunities.  

Internal competency building refers to knowledge necessary for new business 
development. It was mentioned that the biogas ventures require knowledge on when and how 

to form companies and whether or not it is meaningful to form a company around a new 
venture. Competency in working with biogas digestion is a further scarce resource which 

needs to be developed. It is considered important to bring experience from ongoing projects 
into new ones in order to continuously improve processes. 

Stakeholder involvement and negotiations involve a close dialogue with customers, 
including them in the product innovation process. In addition, regular discussions about 

efficient energy use take place with the large commercial customers and municipality-owned 
housing companies. The External Affairs Manager sees this as vital in order to ‘synchronize 
world views’: 
                                                 
123These are a statutory requirement and contain particulars on environmental permits, emissions and 

mode of operations. 
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Everything would be much easier if we had a common view; okay, everyone wants to have 
more environmentally-friendly stuff, but what does that mean? Having a common view on 
things makes everything much easier, but it is not at all self-evident that we have that. 
Especially when it comes to electricity and the environment. (14) 

WestEnCo wants to take an active role in the climate debate, be it at the local, national or EU 

level (WestEnCo, 2008). Consequently, lobbying work is an important part of 
communication activities. The company tries to influence the debate by engaging in political 

dialogue. Lobbying work is described as a continuous learning process. It requires long-term 
engagement, as many issues have been driven for up to ten years. In Sweden, past successful 
lobbying activities concerned improving the taxation for combined heat and power 

production124 and increasing the allocation of emissions allowances to new plants. A current 
issue concerns the tax exemption of biogas when transported in natural gas pipes125. 

WestEnCo sees these activities as crucial to make sustainable solutions economically 
feasible. 

Through lobbying, the company tries to influence the understanding and shape of the 
future energy system. At an EU level, the External Affairs Manager describes this as ‘a battle 

over ideological territory’:  

There is competition, not so much over EU funds but over the ideological landscape, the views 
on energy systems and similar things. There, we are competitors; there are people who think that 
energy is energy and there is no possibility to differentiate. They have won a lot of ground under 
recent years, at least at a European level. Electricity and heat pumps are very much favored in 
the Renewables Directive […]. We can only state that there are many different interests and we 
are not the only ones who want a sustainable energy system. But the models for how this should 
look like differ significantly and this makes people fight each other instead of working together. 
(14) 

Lobbying activities include communicating with Swedish representatives in the EU 
Parliament, providing them with input and initiatives on energy issues. WestEnCo further 

writes debate articles and gives viewpoints on new directives, for example on the EU’s 
Energy Performance of Buildings Directive. Furthermore, activities in Brussels very much 

aim at making people aware of the benefits of using waste heat for district heating. 
Accordingly, regarding the Renewable Energy Directive, WestEnCo tries to fend off writings 

that are detrimental to the use of waste heat in district heating. 
Under the heading business development two processes are shed light on: the strategy 

making process and the establishment of the business plan. The yearly strategy making 
process called POMS has a rolling three-year planning horizon and involves that each 

department establishes a strategy for the development of its product. The respective strategies 

                                                 
124This resulted in that the tax is only one tenth of what was originally suggested. 
125Due to a disharmony in laws, biogas is taxed the same way as natural gas. A law change would make an 

environmentally beneficial energy solution also economically feasible. Moreover, the WeReGas 
project cannot be built unless the tax exemption has been implemented. 
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are then consolidated into a preliminary business plan for the coming period. The Business 
Development Manager for District Heat describes the POMS process as follows:  

This is an impressive portfolio of different ideas and projects that are tested both against the 
total system and against the market; we try to read the market. But we don’t only read what 
customers want and the techniques available, we also have to read what the European Union 
says, what the Government says and what the regulations that are in the making mean to us; 
changes in the legislation, regulations from the National Board of Housing, Building and 
Planning and so on. It is fairly extensive work to keep an eye on the ideas that the authorities 
have. It’s both high and low, so to say. (6) 

Interesting aspects of the POMS process is that it involves a large number of people, in some 

departments up to 40. Also, the departments establish their development plans freely, meeting 
no budget restrictions in this initial phase. The subsequent establishment of a consolidated 

business plan uses a tool called LOTS which has been used and continuously refined since 
1993. Having worked with the same tool over such a long period is seen as a strength, 

enhancing the continuity and purposefulness of the planning process. 

Analysis: communication and learning 

Emissions reduction: Several decades of working with environmental issues have led to that 

the environment is an authentic part of corporate values and culture. Naturally, this facilitates 
the implementation of more sustainable working practices at WestEnCo. The environmental 

work is geared towards continuous improvements and, given that the company has been 
certified for more than ten years, environmental management has undoubtedly reached high 

standards. However, there is the risk of ‘business as usual’ that could prevent the company 
from being receptive to the shifting requirements from its environment due to for example 

global warming concerns which would require double-loop learning rather than single-loop.  

Product stewardship: Communication and learning is important for sustaining and 

extending business. If commercial district heating customers are dissatisfied, they might 
leave despite high switching costs. It is therefore important to keep a constant dialogue about 

the customers’ wants and needs and ‘synchronize world views’. The company’s 
communication with stakeholders via environmental reports seems rather fragmented; it is 
difficult to gain a picture of the overall impact from the documentation. A comprehensive 

environmental report is only available for the district heating business, which is required for 
the EMAS certification. It should however be mentioned that in situations where 

environmental incidents could harm corporate image, the company shows that it takes full 
responsibility irrespective of costs.  

Clean technology: For the biogas ventures not only specialist competencies need to be 
acquired on biological and chemical processes, but also more general knowledge is needed 

on how biogas ventures are best developed. These are continuous learning processes that 
evolve simultaneously with the growing practical experience with such ventures. It is also 

essential to reach out to a larger public and inform about on-going projects at workshops and 
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seminaries, which allows for gaining trust and creating new opportunities for biogas 
development. Lobbying activities have been central to create acceptable conditions for 

sustainable technology deployment. Although the main goal of lobbying assumingly is to 
establish rules and regulations that benefit the firm, also follower firms can benefit from 

WestEnCo’s achievements, if the company succeeds in removing some of the obstacles for 
disseminating clean technologies. 

Sustainability vision: Two aspects unite communication and learning with the sustainability 
vision. Firstly, the CEO’s commitment to environmental issues is an important factor for the 

embedding of the company’s sustainability vision internally and in the numerous bodies he is 
active within. Second, lobbying work is a prominent example of communication and learning 

that aims at establishing the company’s sustainability vision with external stakeholders. 
Given the ‘battle over ideological territory’ at an EU level with different competing views 

how the energy system should develop, it is valuable that WestEnCo assumes the 
responsibility to bring in its views in order to avert legal discrimination of typical features of 
the Swedish energy system.  

Innovation 

WestEnCo emphasizes that is wants to lie at the front edge when it comes to environmental 

management issues, which involves introducing new technologies and shaping the energy 
system of the future. Moreover, focusing on sustainable business solutions and future 

products is seen as a risk management measure (WestEnCo, 2008). The Business Develop-
ment Manager for Renewable Gases believes that:  

When it comes to fuels, fuel gas or others – here I believe our actions will have consequences 
for how the system is going to look like in the future. In Western Sweden a large part of the 
developments takes place and at the same time we have a lot of biogas here. Even when it 
comes to electricity for the vehicle sector, what we do certainly matters. (13) 

Also with regard to policy tools, WestEnCo wants to gain early experience. Within the 
framework of the Kyoto flexible mechanisms, it participates in a CDM-project through one 

of the first Carbon Funds. This provides the company with emission allowances that can be 
used for compliance with the EU ETS. 

When it comes to green product offers WestEnCo frequently works together with 
consultants for the development of new environmentally-friendly products. At the time of the 

investigation, WestEnCo was working on business models for climate-neutral district 
heating. This resulted in a new service which involves that WestEnCo, against a charge, 

compensates for customers’ district heating consumption by purchasing and invalidating 
emission allowances or investing in CDM-projects126. In June 2009 the company extended its 

green product offers with ‘good environmental choice’ district heat (for an additional charge 
of 25 Swedish Crowns/MWh). Furthermore, the Energy Services Department is in the 

                                                 
12612.5 Swedish Crowns/MWh are charged extra for this service. 
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process of developing a green service for residential property owners (called ‘The 
Sustainable Pathway’) that shows systematic pathways to develop residential property in 

accordance with certain environmental standards. The Head of the Energy Services 
Department explains how she looks upon the relation between the energy service business 

and its customers: 

I see energy services as the customer’s partner when it comes to how to take care of his energy 
system and energy consumption. I am convinced that we can take this role on the market, we 
offer the sustainable alternative. The customer can rely on us, and we can guide him in the right 
direction. We want to work closer to the customer and more in dialogue with him. (12) 

Hence, it comes as no surprise that customers are mentioned as the most important source of 

input for the development of new products in energy services. 
The phase-in of green products is a strong endeavor, in particular related to the 

transportation sector. For example, WestEnCo promotes the use of natural gas in the shipping 
industry in order to replace dirty oil. The use of gas is further promoted in heavy trucks. 

However, the ambition is to gradually replace natural gas by biogas. As mentioned, the goal 

is to have 100 % renewable gas by 2050. It is reasoned that a higher availability of biogas 

also promotes its use in other applications than as a car fuel.  
The development and phase-in of green technology is essential to reaching WestEnCo’s 

targets for biogas. The flagship project is the biogas gasification project WeReGas, opting at 
the large-scale production of biogas through the gasification of biomass and wood waste127. 

The project is conducted together with and co-financed by a large player in the energy 
market128. The intended use of the gas is as vehicle fuel, in industrial processes and for 

combined heat and power production. Furthermore, various smaller investments are made in 
biogas fermentation plants using not yet fully tested techniques. The Business Development 

Manager for Renewable Gases explains their reasoning: 

We say that we want to lie at the front edge of development when it comes to biogas […]. The 
front edge for us is having the main focus on new technique and build, build and once again 
build new installations. But if we want to progress we have to dare to use new technique that is 
not yet well-tested. (13) 

Moreover, the long-term plans for the combined heat and power plant to switch from natural 
gas to biofuels will require further technology development according to the External Affairs 
Manager. 

There, a long-term project is to reduce emissions by switching fuels which is also being 
discussed. And there it’s technical development we talk about; can we in some way squeeze in 
solid fuels into a gas turbine? […] We have a couple of interesting ideas around that. (14) 

                                                 
127The first stage, initiated in 2009, involves the construction of a gasification plant for 20 MW. In the 

second stage, an additional 80 MW of capacity are to be built by 2016. 
128Providing 20 % of the financing.  
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At WestEnCo, demand-side management is considered a necessity to maintain a good 
customer relationship: 

If we don’t offer customers a good deal, which not only means a fair price but also helping him 
to keep his consumption down, then someone else will do it. Trying to sell as much as possible 
is not sustainable in the long run. Rather, we must try to offer the customer a competitive deal 
which means a good price and low consumption. That’s just how it is. (5) 

The concept of energy services builds upon the above reasoning by the Energy System 

Analyst. By optimizing the energy supply and operations of residential properties and 
commercial premises, energy services can contribute to a sustainable society and satisfied 
customers simultaneously. Energy services hence offer a number of products with varying 

degree of involvement. Examples of more simple services are energy statistics or energy 
maintenance and operations agreement. A more far-reaching service is the Climate 

Agreement, in which the company offers a desired in-house temperature, which results in 
average in a reduction of energy consumption by about one fifth. The Head of the Energy 

Services Department explains one of the principles for working towards a ‘sustainable 
Western society’: 

We integrate more on the raw material side and more towards the final consumer in order to 
optimize the energy system in the city. (12) 

A further opportunity for integration was created through the installation of electricity meters 

for remote reading with customers, using the most advanced technology available. Energy 
Services is in the process of developing business models for energy saving with private 

customers based on this technology. Demand-side management in the district heating 
business involves changes in the pricing model, enabling customers to save money by using 

energy more efficiently.  
When it comes to research and development, WestEnCo is engaged on several levels. 

On the one hand, the company funds external research and development projects through its 
own research foundation129, making it possible for researchers to test their ideas in a real-

world situation. WestEnCo also takes part in external development projects with universities 
or the EU130 by way of financial contributions or by having own employees collaborating in 

these projects131. Furthermore, the company conducts own development projects or 
participates in joint research projects within the industry. 

 

                                                 
129Around 20 research projects of strategic importance from different areas of energy production, 

distribution and consumption are funded on an on-going basis. 
130WestEnCo forms part of an EU project within the sixth program framework for sustainable energy 

systems. The project aims at creating a demonstration platform for biogas as transportation fuel with 
the help of a European cooperation. 

131One example is a waste refinery project of a nearby university in cooperation with the Renewable Gas 
Department. 
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Analysis: Innovation 

Emissions reduction: WestEnCo’s broad range of innovative activities that aim at reducing 
emissions show that there are still a large number of cheap or profitable measures to be taken. 

The company seems to possess appropriate structures and competencies to deploy these 
emission reductions in diverse industry contexts, which might point at a well-developed 

absorptive capacity within the firm. It can also be observed that innovations connected to 
emission reductions are increasingly systemic and directed towards customer behaviour (e.g. 

related to demand-side management and energy services). Furthermore, the engagement in a 
CDM/JI project at such an early stage signals that WestEnCo wants to lie at the forefront 

even with regard to environmental policy innovations. 

Product stewardship: The product stewardship strategy of the company revolves around 

quality improvements and new products, developed in collaboration with customers and 
consultants. Hence, the innovation process resembles Van de Ven’s definition of developing 

and implementing new ideas resulting from a lengthy engagement with others within an 
institutional context. The demand for climate-friendly district heating resulted in two new 
products offered as add-ons at an extra cost. Energy services, built on the idea of reducing 

customers’ consumption, are also a line of business with a high potential to contribute to 
sustainable development and growth since they are seen to create many deep customer 

relations.  

Clean technology: There is a perceived need for pioneering approaches requiring clean 

technology innovations in both the biogas business and district heating. This involves taking 
substantial risks as the techniques used are not yet fully tested. This is however necessary to 

develop the competencies of the future for the company, broadening its business beyond 
traditional fields of energy production into adjacent areas that are more sustainable in the 

long term. Clean technology innovations are the building blocks of a strategy that is adapted 
to an anticipated carbon-restrained economy. 

Sustainability vision: WestEnCo wants to lie at the front edge and contribute to shaping the 
energy system of the future. Its firm belief and extensive ventures in biogas will undoubtedly 

have an impact on the future energy system. Also the company’s openness and contributions 
to research and development are likely to make a difference. Through collaborative research 

drawing on the competencies within the larger socio-technical system, the company sets the 
direction for technology development and secures the resources and competencies that are 

required to work towards its sustainability vision. 

Cooperation 

When it comes to the connection of external heat suppliers, WestEnCo’s district heating 

system is linked to the neighboring system of a competing energy company enabling the 
optimal use of joint resources.  
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Cooperation is important to secure access to renewable energy sources, particularly for 
the development of the biogas business. New substrata, for example manure, are used for the 

fermentation to biogas132, requiring cooperation with farmers. A cooperation with local forest 
owners has been initiated in an effort to make use of forest residues within the region 

(WestEnCo, 2008). 
Cooperative ventures refer to developing clean technology investments in a joint effort. 

One out of many examples of such venture at WestEnCo is a project with a recycling 
company in Western Sweden to purify digester gas obtained from household refuse. Further 

similar projects may involve municipalities, regional actors, industries or farmers in the 
cooperation. The Business Development Manager for Renewable Gases explains why 

cooperating is fundamental for biogas development: 

When it comes to cooperations, we believe it is extremely strategic with cooperations. Partly 
because you have to, let’s say, find a place that is worth building on. It is vital that those 
affected by it are positive, this can for example relate to a municipality. Then you need to get 
hold of raw material, substrata, there we can have cooperations with farmers or different types 
of industries that have raw materials. Then you need to cooperate in order to build a gas 
station…. The municipality maybe pushes for gas vehicles in public service or puts pressure on 
bus traffic. There are so many steps – suppliers maybe need to cooperate to develop new 
technology…. So it’s the whole chain….it’s the very basis for development! (13) 

Furthermore, a biogas gasification test installation has been built in cooperation with the local 
university of technology, forming the base for the WeReGas investment project. When it 

comes to wind power, a new wind mill was erected in cooperation with a housing company 
and other actors, providing renewable electricity to a particular housing area. A further 
cooperative venture aims at building up an infrastructure for electric vehicles133. It involves 

developing a new technique for charging stations for electric cars in cooperation with a 
university and other actors.  

Cooperation for sustainable development relates to a number of activities. For example, 
WestEnCo has established an ecological foundation for the promotion of alternative energy 

sources. The partner companies form a network where knowledge and ideas can be 
exchanged. With regard to energy services, WestEnCo engages in knowledge sharing with 

other energy companies from Sweden and Norway, for example regarding product 
development. The Head of the Energy Services Department is convinced that this is 

beneficial for the company:  

We think like this: We know that we lie pretty much at the forefront when it comes to energy 
services. The larger the number of energy companies that work the same way as we do, the 
better it will be for us since this will turn into a standard – this is like energy companies work. If 

                                                 
132In addition, this reduces the CO2 content of manure by a remarkable 80 %. 
133The vision and goal is to build 10 000 charger stations for hybrid and electric cars in the region together 

with other actors within ten years. 
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we can get other energy companies to work like we do, we can be reassured that we get better 
chances for survival and growth. (12) 

Cooperation is thus a mechanism to institutionalize norms within a wider community of 

practice, strengthening both the participating companies’ and WestEnCo’s development 
opportunities. 

A further cooperation for sustainable development is the joint venture with a vehicle 
manufacturer to transform its factory so it becomes carbon-dioxide free. The project involves 

a range of measures such as energy efficiency improvements, heat from a new bio-fuel plant 
and electricity from wind turbines. In another cooperation, WestEnCo, the local harbor 

company and a gas company work together to build a harbor terminal for LNG134 transports. 
The gas could then mainly be used in shipping.  

When it comes to EU-related matters, WestEnCo coordinates its activities with the 
officer dealing with EU issues at Western municipality. Furthermore, WestEnCo often 

cooperates with business associations and consultants when preparing EU issues. 

Analysis: Cooperation 

Emissions reduction: Besides the direct emission reductions from the connection with a 

neighbouring district heating system, indirect links between cooperation and emission 
reductions can be found. WestEnCo’s broad competence in emission reductions makes it a 

suitable partner to implement far-reaching changes in large industrial companies. Similarly, 
Energy Services passes on knowledge on product development to other companies, enabling 

them to adopt similar practices and accomplish emission reductions with their customers. If 
resource efficiency can be strengthened in the housing and other sectors where energy 
services are relevant, a significant contribution to sustainable development can be made. 

Product stewardship: Cooperation is an important element of the product strategy for 
energy services, aiming at establishing a common standard of good practice for the business. 

Since this institutionalizes WestEnCo’s practices while offering a learning opportunity to 
other companies, there is a win-win situation. In the biogas business a variety of cooperations 

ensure access to raw materials that form the base of a product stewardship strategy 
attempting to rapidly increase biogas production volumes. Cooperation is a prerequisite for 

managing the complexity inherent in such ventures, given the involvement of many vastly 
different parties that have to interact in coordinated ways. 

Clean technology: Cooperative efforts are an absolute must to strengthen clean technologies, 
be it for electric vehicles, biogas development or large-scale clean technology developments. 

The types of cooperations, WestEnCo’s role in them, as well as the nature of cooperation 
partners cover a wide spectrum. Cooperation is seen as the very basis for development, 

particularly when it comes to biogas. Overall, the challenges of transforming the energy 
system simply can’t be tackled by single actors; hence, a large player like WestEnCo can 

                                                 
134Liquefied Natural Gas. 
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assume an important role as a cooperation partner for the development and diffusion of clean 
technologies. Assuming the role of a ‘prime mover’ (Johnson & Jacobsson, 2000), it can 

initiate and contribute to the diffusion of new technologies. 

Sustainability vision: Cooperation enables the company to realize its vision to alter the 

system design towards a biogas society. Clear goals for biogas development have been 
established, whereas fossil gas should be phased out by 2050. It is therefore vital to achieve 

growth in this business line, for which cooperation is the development formula. 

Local embeddedness 

With regard to infrastructure building, one activity of WestEnCo is the expansion of the 

district cooling network in central town, which is due to continue for a couple of years. The 
company also plans to further expand its natural gas network. Since the network can also be 

used for biogas once production volumes are larger, this is seen to create the necessary 
infrastructure for a future changeover to biogas. Through its part-owned subsidiary, 

WestEnCo extends the network of filling stations for gas vehicles by one third per year. As 
mentioned, WestEnCo also participates in a project that aims at building up the regional 

infrastructure for charging electric and hybrid cars. A further infrastructural project was the 
installation of electric sockets in the harbor, allowing ferries and merchant vessels to turn off 

their engines when moored. 
Under the topic regional development especially the company’s endeavours towards a 

gas-based society stand out. In particular, WestEnCo participates in the regional cluster for 
biogas development, whereas its contribution to the cluster value chain lies in biogas 

production and distribution. An advantage of biogas is that its production is to a large extent 
locally embedded. This is how the Business Development Manager for Renewable Gases 

looks upon the product: 

We think that it is a very good product. You make use of waste and transform it into a refined 
product […]. And much of it is locally-produced. So this is a fuel that is produced locally and 
used locally, which, as a consequence, makes you reduce transportation costs. Then it is positive 
in general that this is a new branch of business, it can produce more jobs and all those effects. 
(13) 

The manifold of projects described earlier confirm that there is a strong commitment to build 
up (bio)gas-based solutions for both industry and the transportation sector. An important step 

in this obviously is the commitment to build up the regional gas infrastructure. These 
activities are well in line with Western Municipality’s goal for Western Sweden to become a 

leading region within biogas (BRG, 2009). 
Corporate governance can for instance be studied by means of the Owners’ Directive. In 

WestEnCo’s case, this document stipulates that the company may not engage in activities 
beyond a radius of 120 km from the city without getting permission from the Municipal 

Council. This restricts WestEnCo’s range of activities, at least geographically. A further area 
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of influence is the municipality’s budget as well as its environmental quality goals for the 
city. According to the Environmental Controller: 

The municipality’s budget is strongly leading the way, but it’s not only about money, it’s also 
about – they have set up about 25 prioritized goals which should be worked on and we have 
picked the prioritized goals we can work with. […] Energy efficiency in premises, that’s 
something we can work with. That’s a goal we can take up and work in accordance with in our 
environmental plan. (4) 

Hence the municipality’s overarching environmental goals are embedded in the company’s 
objectives and broken down into measurable environmental goals. 

When it comes to the relationship between the management and the owners the general 

impression is that it is very much based on trust, as expressed by the Facility Manager: 

I believe that the management has a very good cooperation with the owners, that’s the 
politicians in Western municipality. They have a very good dialogue [...] they rely very much on 
what we are doing. (3) 

A shared understanding on the future development path is doubtlessly crucial for moving 
towards a ‘sustainable Western society’. As raised by the Wind Farm Development Project 
Manager, it is very important to have political support for new investments. Political 

acceptance for sustainability projects for instance facilitates obtaining location permits for 
new plants. 

Also regarding financing, WestEnCo seems to be able to rely greatly on its owner. 
Western municipality grants the company interest bearing loans135 amounting to roughly 

40 % of the balance sheet total. In comparison, only three percent come from commercial 
lenders136. WestEnCo points out that “financial strength is a prerequisite for converting to 

renewable energy” (WestEnCo, 2008). Getting the financial back-up from its owners can be 
thought to greatly facilitate pursuing development goals towards ‘a sustainable Western 

society’. 
Furthermore, WestEnCo states that it wants to be a good corporate citizen beyond the 

energy benefits it provides. It therefore has various cooperation agreements with a number of 
local sport clubs as well as cultural and social organizations. 

Analysis: local embeddedness 

Emissions reduction: Two points seem of relevance here. The fact that the company’s 
environmental goals are firmly rooted in the municipality’s goals makes sure that the 

company’s emission reduction efforts are locally embedded. Long-range engagement in 
emission reducing technology, e.g. district heating, has contributed substantially to better air 

quality locally. Furthermore, offering products that are locally produced and consumed, as is 
the case for biogas, naturally creates far less emissions than relying on imported fossil fuels. 

                                                 
135Almost half of it is long term. 
136Mainly the European Investment Bank. 
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Besides, it helps the agricultural sector to reduce its emissions of methane from manure.  

Product stewardship: Infrastructural projects allow for a smooth deployment of the product 

strategy in the future. For example once biogas has the potential to replace natural gas it can 
be transported in the existing pipelines. An infrastructure that facilitates sustainable solutions 

enables other industries to become less polluting, e.g. shipping. At the same time LNG 
technology might become an interesting niche for WestEnCo to broaden its competencies. 

Clean technology: Carrying through investments in clean technology meets many challenges 
and getting support from the owner evidently is beneficial to solve the equation. As 

mentioned, political acceptance is key to the realization of clean technology investments. 
Naturally, also the financial back-up from the owner creates favorable conditions for 

WestEnCo to make the large investments required. 

Sustainability vision: WestEnCo’s sustainability vision is embedded in the local context in 

many ways, which is expressed in a multitude of sustainable initiatives. Besides explicitly 
aiming at ‘a sustainable Western society’ the vision is anchored in the municipality’s 
ambition to make Western Sweden a leading region for biogas. 

5.5 Case study summary 

In the following, a summary of the case companies’ activities and practices that directly or 
indirectly improve the environmental sustainability of their business is provided, organized 

under the five greening mechanisms.  

5.5.1 Environmental integration 

The case companies are characterized by strong abilities to integrate sustainable business 
practices into energy systems and management processes. On the technical side, fuel 

switching is widely used, e.g. bio-oils replace fossil fuel oils. In SouthEnGroup, this regards 
the base-load, while WestEnCo introduced bio-oil as a starting fuel in biomass-fired plants 

and in top-load facilities. For LocalEnCo, fuel flexibility has been an important consideration 
when planning its new biomass-based cogeneration plant. An additional priority for the 

technical systems is energy and resource efficiency, i.e. opting for the lowest possible 
resource consumption and emissions per unit of energy delivered. This involves maximal use 

of low-quality energy, for instance waste heat, to produce district heat. For WestEnCo, 
resource efficiency is not only a technical issue, but also a part of the company philosophy. 

Process improvements, for instance relating to the burning process, are continuously worked 
with. Additional savings can be made by avoiding frequent start-ups and shut-downs of 

plants, and by preventing top-load production. Further efficiency improvements were made 
by linking separate district heating systems. To upgrade existing power plants, for instance a 

steam turbine for electricity production was installed at one of WestEnCo’s facilities, while 
SouthEnGroup upgraded its energy system with an accumulator tank for hot water storage.   
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Regarding management processes, the certified environmental management system is the 
key driving force for improvements. WestEnCo and SouthEnGroup are early adopters of the 

scheme. In particular, establishing routines for every production process is important for 
controlling the environmental impact, whereas improving routines systematically is vital for 

developing the environmental management system further. All companies monitor their 
environmental goals regularly and revise them annually. SouthEnGroup recently sharpened 

its ambitions and decided to become ‘climate neutral’. This involves mapping emissions from 
all sources each year and implementing measures to reduce them as much as possible. The 

remaining balance is compensated by way of emission reducing projects abroad. 
Consequently, SouthEnGroup has integrated environmental goals into its business plans, 

avoiding that business and the environment are treated as separate issues. Environmental 
measures have further been integrated into management systems, such as the performance 

management tool Balanced Scorecard, on which the staff incentive system is built. 
LocalEncCo emphasizes the importance of the Environmental Controller to negotiate new 
goals and ensure that existing goals are sharpened. At WestEnCo, environmental goals exist 

at several levels and are particular for each business area. Various stakeholders influence 
their direction and level, whereas the municipality’s prioritized development goals are an 

important source of input to the environmental plan. WestEnCo strives to attain lower 
emission values for its plants than required for compliance. The general opinion is that the 

company is prepared to incur substantial costs for environmental improvements as they are 
investments in its strong environmental profile. A concrete aim is that heat deliveries from 

boilers should be fossil-free by 2010. 

5.5.2 Communication and learning 

Communication and learning facilitates the process of change towards environmental 

sustainability, both internally and with external stakeholders. At the large and the medium-
sized company, the environmental coordinators meet regularly to discuss emerging 

environmental issues and to exchange experiences. SouthEnGroup uses the meetings to 
ensure that the centrally planned environmental work is spread across the entire group. 
Environmental managers at all companies view external network meetings with colleagues as 

a valuable forum for exchanging ideas on how to improve environmental work. 
Fostering a green organizational culture is an important concern to the case companies. 

LocalEncCo sees management leadership on environmental issues as essential to create 
commitment at lower organizational levels. In the small and the medium-sized company, the 

environmental manager plays a crucial role in creating a greener mind-set. At the operational 
level, she is the ‘spider in the web’, engaging and spurring employees to commit to 

environmental improvements. All three companies provide environmental training to 
employees in order to create commitment and facilitate the implementation of environmental 

goals. SouthEnGroup highlights that empowering employees to take responsibility for the 
environment often results in bottom-up initiatives for environmental improvements. 
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Interviewees of the group emphasize that they feel free to raise new ideas with management. 
Hence, employee involvement is facilitated by an open communication climate. Moreover, all 

companies provide environmental training to the Board of Directors, strengthening their 
understanding of the company’s environmental impact and how it can be mitigated.  

Steering towards behavioural changes is a further key to reducing emissions internally. 
SouthEnGroup’s goal to achieve climate-neutrality requires a holistic approach to emission 

reductions. It involves creating policies encouraging sustainable behaviour within most 
aspects of its business, including company cars, business travels, meetings and internal 

energy savings. Moreover, given that many environmental problems are ‘imported’ through 
the supply chain (e.g. Elkington, 1994), all case companies scrutinize their suppliers and 

subcontractors for their environmental impact and have established appropriate purchasing 
routines.  

A continuous dialogue with customers ensures that product development is in line with 
customer needs. New energy services and the development of climate-neutral district heating 
are prominent examples of this engagement. At WestEnCo, regular discussions on efficient 

energy use take place with the major commercial customers and municipality-owned housing 
companies in order to ‘synchronize world views’. 

Environmental communication is performed by all case companies, predominantly 
through their webpages, where detailed information on environmental problems connected to 

energy production and consumption is provided. SouthEnGroup engages in a dialogue with 
stakeholders also through other measures, such as separate environmental reports and 

seminaries. WestEnCo takes part in the larger debate about the development of the energy 
sector. Through lobbying at a political level, the company tries to improve the economic 

viability of sustainable energy solutions. It also tries to influence the debate on the shape of 
the future energy system at an EU level, mainly to ensure that Swedish solutions will not be 

discriminated in the future.  
Asked about the internal competencies required for clean technology implementation, 

WestEnCo mentions knowledge on how and when to form companies around a new venture 
to be crucial for the development of its biogas business. Competency in working with biogas 

digestion is another scarce resource that requires further development. Freshly gained 
knowledge needs to be transferred to new projects in order to continuously improve 

processes. SouthEnGroup mentions three crucial knowledge areas required for developing the 
planned cogeneration plant: 1) Technical competence, including environmental expertise. 2) 

Financial competence, referring to investment appraisal and the maintenance of a good credit 
rating, and 3) Legal competence with regard to obtaining the various permits required. These 
knowledge areas must be developed in parallel and coordinated internally. 

Stakeholder involvement seems important to the smooth implementation of clean 
technology investments. LocalEncCo emphasized the importance of having a good 

relationship with its owners for realizing its investment in Grove Hill. The municipality acted 
as a guarantor for loans, enabling the company to obtain favorable financing conditions and 
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hence eliminating the disadvantage of scale that small energy companies otherwise face. The 
municipality looks positively upon this investment as it contributes to a better environment 

and enables LocalEncCo to deliver stable returns and low district heating prices. Also 
WestEnCo emphasizes the importance of political support for realizing new investments. 

Political acceptance for clean technology projects facilitates obtaining location permits for 
new installations. 

For SouthEnGroup, in contrast, the realization of Gravel Site, the large heat and power 
plant to be fired with regional biofuels, was more problematic. Despite efforts to build up a 

positive public opinion towards the project, it was much disputed by local residents. An 
appeal against the Environmental Court’s decision to grant permission for the construction of 

the plant substantially delayed SouthEnGroup’s transition to renewable energy production.  

5.5.3 Innovation 

Innovations at strategic and operational levels are crucial to competitiveness and to 
improving the environmental qualities of products and processes. Timely identification of 

threats and opportunities is vital to direct the innovation process. According to respondents, 
in particular commercial customers are concerned with the environmental impact of their 

energy consumption. LocalEnCo focuses on green product innovations that emphasize 
product quality. New sustainable products, such as ‘Good Environmental Choice’ district 

heating, reflect the company’s efforts to offer environmentally-friendly alternatives and to 
assist in particular commercial customers to improve their environmental performance. 

SouthEnGroup satisfies the demand for climate-neutral district heat by selling it at request. It 
is seen as probable that this will eventually evolve into a new product. Product innovation at 

WestEnCo relates mostly to energy services. Several products with varying degrees of 
involvement are offered, helping customers to save energy. Furthermore, WestEnCo is 

developing a ‘green’ service for residential property owners, which comprises systematic 
pathways to develop residential property in an environmentally sound way. 

Demand-side management is another key area for innovations. At SouthEnGroup, this 
involves launching a free statistics service that allows customers to check their energy 
consumption on a continuous basis. WestEnCo manages demand in the district heating 

business through changes in their pricing model, which enables customers to save money by 
using energy in a more efficient manner. The companies agree that demand-side management 

is necessary to maintain good customer relationships. 
Another aspect of innovation is the phase-in of green products. SouthEnGroup took the 

initial step of providing ‘green electricity’ automatically to customers who did not make an 
active choice of tariff. For the fuel gas business, the company intends to gradually introduce 

biogas into the distributed fuel gas and increase the renewable share of the provided energy. 
WestEnCo makes large efforts to phase in more sustainable fuels even in other industries, for 

instance in shipping and heavy trucks. 
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WestEnCo emphasizes that it wants to be at the cutting edge when it comes to 
environmental strategies, introducing new technologies and shaping the energy system of the 

future. A case in point is the development of its biogas business. The phase-in of green 
technology is an essential part of WestEnCo’s targets for biogas. The flagship project is a 

biogas gasification project involving the large-scale production of biogas through the 
gasification of biomass and wood waste. Furthermore, various small investments in biogas 

fermentation plants are made, using not yet fully tested techniques. WestEnCo’s long-run 
plan for its cogeneration plant is to switch from natural gas to biofuels, which, however, 

requires further technology development. 
Other clean technology investments relate to tested technologies. For instance, 

SouthEnGroup is about to build a biogas recovery and upgrading plant in cooperation with 
the public water treatment company. In addition, test drilling for additional geothermal wells 

is undertaken.  
Furthermore, research and development are essential for clean technology development. 

While LocalEnCo and SouthEnGroup engage in research and development mostly through 

industry associations, WestEnCo is directly involved. Firstly, the company funds external 
research and development projects through its research foundation, enabling researchers to 

test ideas in a real-world situation. Secondly, the company takes part in external development 
projects with universities or the EU by way of financial contributions or through qualified 

employees collaboring in these projects. Thirdly, WestEnCo conducts own R & D and 

participates in joint research projects within the industry. 

5.5.4 Cooperation 

Cooperation with external parties allows for a more efficient use of resources and improves 
the sustainability of the production mix. An interesting example of this is the outsourcing of 

district heat production to local farms at SouthEnGroup, which allows for the beneficial use 
of waste products from farming while contributing to greener production. The pricing model 

is based on profit sharing, i.e. the difference between production costs using fossil fuels and 
biomass is split between the company and the respective farm. WestEnCo sourced nearly 

60 % of its district heating from industrial waste heat in 2008, while LocalEncCo’s district 
heating system is connected with the neighbouring provider’s system, enabling the optimal 

use of joint production resources. 
The companies also aim at increasing clean technology investments through cooperative 

ventures. At WestEnCo this involves for instance building a biogas gasification test 
installation together with the local University of Technology, which forms the basis for the 

planned investment in the state-of the art biomass gasification plant (WeReGas). Cooperative 
ventures allow joining resources (e.g. for financing) and competencies for project 
development, which facilitates a smoother realization of projects. SouthEnGroup cooperates 

with other often small municipal energy companies to bring about larger wind farm projects. 
It also cooperates with windmill development companies, sparing the company from 
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engaging in costly and time-consuming application processes for wind mill construction. In 

addition, the company has a 10 % holding in a wind power development company that 

promotes wind farm projects in cooperation with landowners and nearby residents. This 
proves to be a favorable approach, reducing objections by local residents. 

Close cooperation between LocalEnCo and an environmental organization has opened up 
new areas of product development, enabling the company to be one of the first in Sweden to 

offer ‘Good Environmental Choice’ district heating. Cooperation with the local municipality 
is also seen as important, especially in the areas of land use planning, district heating 

expansion, and energy planning. 
WestEnCo further engages in knowledge sharing with other energy companies on the 

development of energy services. As argued by WestEnCo, such a cooperation allows it to 
establish standards within a community of practice, strengthening both the participating 

companies’ and its own development opportunities. 

5.5.5 Local embeddedness 

Energy companies can concentrate value at the local level by the embedding of their activities 
in the local setting in various ways. One of these ways is the building of an infrastructure for 

sustainable products. SouthEnGroup continuously extends its network of fuel gas filling 
stations. Similarly, WestEnCo has a strong commitment to building up (bio)gas-based 

solutions for industry and the transportation sector. Its efforts to build up the regional gas 
infrastructure clearly represent an important step in this strategy. The development of the 

natural gas network simultaneously creates the necessary infrastructure for a future transition 
to biogas, once production volumes are larger. WestEnCo also participates in a project that 

aims at building up the regional infrastructure for charging electric cars. A further 
infrastructural project was the installation of electric sockets in the harbour, allowing ferries 

to turn off their engines when moored. 
When it comes to regional development, WestEnCo’s commitment to a gas-based society 

stands out. WestEnCo participates in a regional cluster for biogas development, where its 
contribution to the value chain is the production and distribution of biogas. Regional 

development for SouthEnGroup relates to the company’s strategy to seek cooperation with 
local players. For instance, SouthEnGroup believes that locally-produced fuels are 

advantageous because: 1) they support local agriculture and industries; 2) purchasing local 
renewable fuels increases the security of supply and improves control over the environmental 

consequences of production; and 3) locally produced fuels cause less pollution owing to 
reduced transportation.  

Regional (or local) development goals of the municipalities and the energy companies 
frequently overlap. The promotion of district heating and fuel gas are prominent examples. 
The owner’s directives give further directions as to the corporate governance of the case 

companies, stipulating for instance their range of activities. The relationship between the 
management and the owner, i.e., the municipality, is frequently described as based on trust. 
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The municipality and the energy company work together to improve the environment. For 
instance, municipal goals for environmental quality are embedded in WestEnCo’s environ-

mental plan.  
Close ties with the owner also favor clean technology investments. For LocalEnCo, the 

municipality was willing to stand as a guarantor for loans, which compensated for the 
disadvantages of scale that smaller companies face when planning for increased production 

capacity. SouthEnCo emphasized the larger possibilities it has to take a long-term perspective 
on its environmentally beneficial investments thanks to lower financial demands from the 

owners.  
The local strategy is a prominent feature of both SouthEnGroup and LocalEnCo. For 

LocalEncCo it manifests itself for instance in the fuel procurement policy. Biomass is 
purchased from local sources only (within a radius of 200 km), in line with the criteria for 

environmentally-certified heat. Moreover, LocalEncCo is oriented towards creating public 
welfare locally, which is reflected in its service-mindedness and community involvement. 
The company highlights that its ultimate owners are the municipality’s citizens. Hence, it 

tries to engage the public in the construction of Grove Hill. LocalEncCo is also a member of 
the employer’s association organizing public welfare-oriented companies that emphasizes 

creating community benefit on commercial grounds. Similarly, the local strategy is an 
essential feature of the sustainability vision of SouthEnGroup. It is a differentiation strategy, 

aiming at preserving and strengthening its local roots. Consequently, all group subsidiaries 
operate under their local brand name. Furthermore, the group is organized in a decentralized 

fashion. This enables employees to preserve their local knowledge and assist customers more 
effectively, for instance with power failures. Customers reportedly identify more readily with 

the local company than with a large external actor, which safeguards built-up trust and 
customer loyalty. The aims to create public welfare and contribute to a sustainable society are 

other aspects of the local strategy. 
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6  Providing answers to the research questions 

This study examines how the transition towards an environmentally sustainable business is 

managed by municipal energy companies with a high environmental commitment. Three 
research questions have been investigated in the chosen empirical context. This chapter 

provides the answers to these questions by adopting the frameworks and tools presented in 
Chapter 4. For an overview, please refer to Figure 4.7, featuring the main model of analysis. 

The chapter is organized as follows: Each research question is introduced at the beginning of 
the section, followed by a short discussion of the choices made to answer it, given its 

particular nature. Subsequently, the analysis is presented in line with these choices.  

6.1  Strategies for environmental sustainability 

The first research question is of an exploratory nature, asking: “What do strategies for 

environmental sustainability in municipal energy companies with a high environmental 
commitment entail?” Strategies for environmental sustainability were explored with the help 
of three case studies as outlined in Chapter 2. The first research question focuses mainly on 

the content of such strategies. Environmentally-oriented activities and practices constitute the 
basic units of analysis of strategies for environmental sustainability. In Chapter 5, the 

empirical material was presented, providing a comprehensive description of what such 
strategies entail in municipal energy companies with a high environmental commitment. To 
provide a more in-depth answer to the first question, the empirical material is analyzed with 

the help of the ‘Framework of conceptual areas of strategies for environmental 
sustainability’, outlined in Figure 4.1.  

6.1.1 Emissions reduction 

Emissions reduction focuses on activities that minimize emissions resulting from conducting 
business, or aim at increasing resource efficiency. The activities and practices identified 

under this conceptual area can be divided into two broad themes. The first relates to 
mitigating emissions from the energy production system, putting focus on technical solutions. 

The second relates to management processes that are people-oriented and aim at integrating 
environmental concerns broadly within the companies. Emissions reduction mainly addresses 

what is done internally to minimize the environmental impact from business activities. 
Technical measures, such as fuel switching, were observed in all case companies. 

SouthEnGroup replaced smaller fossil fuel units, whereas WestEnCo prepared its boilers for a 
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future switch to biofuels. SouthEnGroup and WestEnCo emphasize the importance of 
flexibility in the production system. WestEnCo’s district heating system is of considerable 

size and continuous optimization is important for efficient resource use. A wide range of 
specialized competencies are needed to keep the system in good trim and find ways to 

develop it in a sustainable way. Both WestEnCo and SouthEnGroup managed to improve 
resource efficiency by building additional pipelines, connecting separate district heating 

systems, and by taking advantage of waste heat. Compared to the larger companies, 
LocalEnCo has fewer opportunities for system optimization, given its smaller production 

system. Also the flexibility of the system is restrained, which makes connecting it with a 
neighboring one even more relevant for efficient resource use.  

SouthEnGroup utilizes cooperations with nearby farms to increase the share of 
renewables in the production mix. Using local fuels and waste products are other measures 

that take advantage of existing resources and keep emissions low. The group aims at making 
both its production and remaining organization carbon-neutral in the long run. This bold 
decision triggered extensive work to measure and reduce emissions, whereas consultants 

were useful to speed up the learning process. The group managed to halve its CO2 emission 
over the past two years, while the other two companies reduced their emissions with 

approximately one fourth between 2007 and 2008. SouthEnGroup and LocalEnCo are 
planning a transition to renewable fuels, whilst WestEnCo has as of now a considerable share 

of fossil gas in its production mix, although plant efficiency is high. Phasing out fossil gas is 
a long-term goal and a matter of devising alternative fuels and production methods. Biogas is 

seen as one such substitute for the more distant future, complemented with innovations in 
combustion technology.  

Considering emissions reductions more broadly, WestEnCo has good knowledge as to 
how the environmental impact of other industries can be reduced. This makes the company a 

valuable cooperation partner for local industries, rendering their energy use more efficient or 
sustainable. 

The timely adoption of ISO 14001 norms and a well-established environmental 
organization seem central to achieving high environmental standards at the case companies. 

ISO 14001 is the main tool to achieve emission reductions. WestEnCo and SouthEnGroup 
have worked with the tool and thus with continuously improving their environmental 

management since 1998. Early involvement allowed for the accumulation of competence, 
learning constantly from experience. Furthermore, holding the environment as a core value 

over such a long period provided the foundation for formulating and implementing an 
ambitious strategy for environmental sustainability. This indicates the presence of time 
compression diseconomies; speeding up the accumulation of resources in environmental 

management is difficult for companies, despite high ambitions and generous fund allocation. 
Significant differences were observed as to the organization of environmental 

management. LocalEnCo differs from the larger companies by building more strongly on 
personal communication and relations. The environmental controller plays a dominant role, 
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acting as the ‘spider in the web’ to make the environment a prioritized issue. This may 
facilitate creating commitment towards the natural environment, supporting the radical 

change of course towards environmental sustainability. In general, LocalEnCo seems to have 
an advantage in that its activities are more easily coordinated thanks to proximity and 

stronger personal ties.  
SouthEnGroup is organized in a centralized fashion. Environmental procedures are 

elaborated at the head office and the operative environmental management is rolled out to the 
subsidiaries through a network of environmental coordinators. Significant savings can be 

expected from opting for climate neutrality, although the implementation phase may be long 
and costly. Presumably, there are scale economies in implementing an emission reduction 

strategy throughout the 19 subsidiaries, given that experience can be exchanged in a tight 
internal environmental network. Policies to reduce the environmental impact have been 

elaborated for virtually all corporate areas, for instance travelling, company cars and supply 
management. Moreover, the integration of environmental measures in performance 
management and incentive systems reflects the commitment to environmental improvements. 

Good corporate citizenship and being a role model in environmental management are 
driving forces for SouthEnGroup’s environmental work. The group also has the resources to 

anchor sustainable energy solution with its stakeholders (for example by holding seminaries, 
issuing books etc). Overall, cooperation is an important means for the group to get hold of the 

renewable resources needed to implement its strategy for environmental sustainability.  
WestEnCo’s ordinary environmental work is managed in the line organization. Beyond 

that, specialized environmental staff is located in various parts of the organization. 
Environmental engineers closely collaborate with plant operators to ensure the follow-up of 

environmental goals and their continuous improvement. This is a socially complex process, 
requiring the involvement of plant engineers and central system engineers, if technical 

changes are required to fulfil environmental goals. Evidently, the larger the production 
system and the more employees involved in maintaining it, the more complex is the process.  

All companies consider environmental commitment among employees to be vital for 
moving towards an environmentally sound business. Hence, environmental training is 

provided to empower employees to take responsibility for the environment in their daily 
working tasks. In the development of a green corporate culture, managers have an important 

role as decision makers, communicators and role models. The multitude of small actions and 
decision taken over an extended period of time result in that the environmental awareness of 

employees is increasingly reinforced. Allocating sufficient resources to environmental 
management and giving room to green ideas resulting from the environmental commitment of 
employees seem to create the right atmosphere for a green corporate culture. Obviously, time 

compression diseconomies make such a culture difficult to imitate. 
To conclude from the case studies, emissions reduction is the very base of a strategy for 

environmental sustainability. Reducing emissions is of great concern to the companies, 
resulting in a large allocation of manpower and resources. Partly, this can be explained by the 
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historically large impact of energy production on the environment, making environmental 
management crucial for regulatory compliance. It has therefore been an integral part of 

business for a long time, leading to that the emissions reduction strategies of the companies 
are well-elaborated.  

6.1.2 Product stewardship 

This conceptual area captures activities and practices that aim at developing new sustainable 
products and services or enhancing the sustainability of existing ones. Product Stewardship is 

thus closely linked to the developments in the markets the companies serve, making customer 
needs the starting point. The apprehension of potential changes in customer preferences 
resulting from climate change thus plays an important role. 

The product stewardship strategies of the case companies differ significantly. However, a 
common feature is the close dialogue with commercial customers, which seems to offer 

important inputs for product improvements and innovations.  
LocalEnCo has the most innovative approach to product stewardship, based on quality 

improvements that add value to customers. In line with Hart (1997), creating preference for 
sustainable products and educating customers is part of the product strategy. Giving 

customers a choice is LocalEnCo’s key note. By offering environmentally-friendly products, 
customers are empowered to make ‘the right choice’. LocalEnCo has been an early mover in 

introducing ‘Good Environmental Choice’ district heating, for which the long-standing, close 
relationship with an environmental organization has been catalyzing. Worth to note is that no 

profit margin is added to this green product. Rather, it is seen as an additional service that 
enables customers to enhance their environmental profile. Generally, LocalEnCo opts for 

environmental certification of its products, the highest possible quality standard. The strong 
local focus of the product stewardship strategy is expressed by the intention to offer ‘locally-

produced electricity’ labelled ‘good environmental choice’ as a new product to its niche 
market. Another observation is that LocalEnCo’s product stewardship strategy is more 

strongly focused on its core business than the other firms’. Although an extension of the 
product range is intended upon completion of the Grove Hill plant, the strategy remains 
within the traditional range of activities of energy companies. Possibly, a small actor has 

better possibilities to implement an ambitious product stewardship strategy as it may be easier 
to gather the fuel volumes required within its geographical reach. Generally, the local 

embeddedness of the strategy involves that the company can take better advantage of 
resources in its surrounding field, be they tangible or related to institutional settings. 

Both LocalEnCo and SouthEnGroup see the need to make their product portfolio climate-
neutral in the short or medium term. However, SouthEnGroup still lacks an overarching 

product stewardship strategy. For instance, to satisfy the demand for environmentally-
friendly district heating, it draws on the ad-hoc solution to sell it at request. SouthEnGroup 

sees its products as environmentally-friendly compared to alternatives, but recognizes that 
these should be improved by increasing the share of renewables and making production more 
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efficient. Overall, the intention is to enhance the products by gradually phasing in more 
renewables in the product mix, be it for district heating, fuel gas or electricity. Renewable 

power is phased in by making it the default option for customers who failed to make an active 
tariff choice. Moreover, different forms of cooperation are used to add renewable alternatives 

to the product portfolio or increase the share of renewables in current products.  
In addition, SouthEnGroup is active in demand-side-management, encouraging 

customers to save energy and switch to environmentally-friendly electricity. High community 
engagement is seen as beneficial for business development. Accordingly, the company’s 

product stewardship strategy has a pronounced local focus. Unlike the other companies that 
account for their environmental performance mainly within the annual report (except for the 

EMAS report on district heating issued by WestEnCo), SouthEnGroup establishes separate 
environmental reports to communicate the group’s environmental performance. 

At WestEnCo, the demand for environmentally-friendly district heating is met in two 
ways. Firstly, a service allowing the compensation of emissions from purchased district 
heating is offered to customers. Further, it follows in LocalEnCo’s footsteps by offering 

‘Good Environmental Choice’ district heating, although a profit margin is added. Seemingly, 
there is stronger commercial interest behind offering renewable alternatives. WestEnCo keeps 

a constant dialogue with its commercial district heating customers to learn about their needs 
and ‘synchronize world views’. The company has a strong profile in sustainable products 

such as energy services and biogas development, where it has a leading position. Energy 
services, aiming at reducing energy consumption, have a high potential to contribute to 

sustainable development and growth as they create deep customers relations. Cooperation has 
been the very basis of the development of WestEnCo’s biogas business. To improve 

sustainability in the region, WestEnCo works with integration both on the raw material side 
and on the customer side. Infrastructural investments continue to be important for deploying 

current and future sustainable products, such as district heating and cooling, biogas, and 
electricity for fuel purposes. It is also notable that knowledge sharing with other energy 

companies is employed as an instrument to institutionalize WestEnCo’s way of working with 
energy services. 

Evidently, product stewardship strategies are incremental and based on a learning 
process. The need for systemic innovations across different organizational units makes the 

product stewardship strategy socially complex and difficult to implement. This may be why 
the smallest company has the most sophisticated product stewardship strategy, while the other 

companies still have some way to go.   

6.1.3 Clean technology 

The third conceptual area of an environmentally sustainable strategy relates to activities in 
connection with investments in and research and development on renewable and bridging 

technologies. It entails efforts to reposition the company and develop the sustainable 
resources and competencies needed to prosper in a carbon-restrained economy. Activities in 
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this area have the potential to bring about more radical changes to energy production 
compared with previous areas.  

LocalEnCo’s engagement with clean technology bears upon the Grove Hill combined 
heat and power plant under construction. It is based on renewable fuels and will allow the 

company to provide environmentally-friendly district heat, electricity and cooling. In much, 
the investment stands for LocalEnCo’s determination to be part of a transition to a more 

sustainable energy system. Apart from matching LocalEnCo green profile well, risk 
considerations have been important when deciding on the configuration of a long-term 

investment such as Grove Hill.  
Hart (1995) argues that collaboration between private and public organizations creates 

beneficial conditions for clean technology deployment. LocalEnCo meets favorable financing 
condition thanks to local ownership, given that the owner stands as a guarantor for the 

financial liability. This makes up for the disadvantage of scale that LocalEnCo otherwise had 
encountered when financing such a large investment. Grove Hill has a major and immediate 
impact on LocalEnCo’s future product portfolio and, through skilful marketing efforts, 

enables the company to strengthen its green profile. The new plant creates opportunities for 
both the municipality and the local industry to improve their environmental profile. 

LocalEnCo shows that a combination of innovations (technical, product, process, marketing) 
can lead to a favorable use of clean technology, benefitting all stakeholders.  

SouthEnGroup has several areas of clean technology investments. Wind farm 
developments in cooperation with partners are one of them. Furthermore, a biogas upgrading 

plant is in the building process. SouthEnGroup’s biggest venture is the combined heat and 
power plant Gravel Site which is based on regionally available biofuels. Gravel Site would 

bring both environmental and efficiency gains. Above all, it is a crucial investment for 
repositing the company, allowing for heat and electricity production based on renewables. 

However, the company experienced that clean technology development need not be a smooth 
process, despite a widespread consensus that such investments are worth aiming at. In spite of 

efforts to involve stakeholders, Gravel Site met substantial resistance from the local 
community. The fact that the project has been stopped up due to pending litigation is a mayor 

set-back, significantly delaying the planned transition to renewables. To judge from 
SouthEnGroup’s experience, clean technology development requires competencies in a range 

of fields; not least technical, juridical and financial. In addition, SouthEnGroup is dependent 
on commercial loans due to the lack of financial support from the owners. In order to obtain a 

good credit rating, resulting in beneficial financing conditions, the group is anxious to convey 
a favorable picture of themselves to financial market players.   

At both SouthEnGroup and WestEnCo, environmental sustainability is a central 

parameter to assess new investments. Clean technology investments that are of strategic 
importance frequently meet lower financial requirements than purely ‘financial projects’. 

WestEnCo has clear ambitions to lie at the forefront of technology development, in particular 
related to biogas. It is a first mover in building up a biogas infrastructure and is part of an 
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expanding network aiming at promoting biogas production and use. Clearly, this enables 
WestEnCo to gain an important learning experience and secures a pole position by taking part 

in the formation of the institutional settings. WestEnCo’s clean technology ventures reflect its 
innovative spirit and are designed for the long run. In addition, the ventures associated with 

the newer business lines require state-of-the art competence and involve substantial risks as 
the techniques are not yet fully tested. A case in point is the planned WeReGas project, 

involving the gasification of biomass on an unprecedented scale. 
Besides having the resources to make large investments in new business lines deemed to 

be of strategic value for the future, WestEnCo is also heavily involved in research and 
development. This spans over a broad range of energy-related issues and is conducted in 

various forms of cooperations with researchers and universities. Through collaborative 
research, building on the competencies within the larger socio-technical system, the company 

sets the direction for technology development in its field. This reflects that it is eager to build 
up the competencies needed in a carbon-restrained economy.  

Furthermore, WestEnCo puts much weight on having a balanced portfolio of production 

technologies and input fuels, avoiding undue exposure to risks from shifting prices, 
regulations or opinions. Optimizing the portfolio entails minimizing risks over time. 

Accordingly, portfolio thinking is more prominent at WestEnCo than in the smaller 
companies. A further distinguishing feature of WestEnCo is its intense engagement in 

lobbying to remove obstacles that make sustainable technologies financially unattractive. 
The case studies show that clean technology ventures depend on complex social 

interactions as a result of the many pieces of the puzzle that have to fit together to realize 
such investments137. Hence, clean technology investments require a broad range of activities 

and competencies that need to be coordinated over an extended time period. Given the 
learning required in the process, and the time-consuming handling processes of authorities for 

granting permits, early movers in clean technology investments may have an advantage due 
to time compression diseconomies. Clean technology investments are key to radically 

improve the environmental performance of the case companies and to enable their 
repositioning. Therefore, progress or set-backs in this area crucially determine the 

development possibilities of the case companies. 

6.1.4 Sustainability vision 

The fourth conceptual area envisages the creation of a shared roadmap for sustainability 
within the firm and with its stakeholders, reconciling value creation for the company with 

                                                 
137In the planning phase, technical experts have to find a suitable configuration for the investment, 

coordinate with environmental engineers and financial experts. Parallel to establishing the technical 
parameters, a suitable location for the project has to be found. Subsequently, authorization of the 
project with several authorities needs to be requested. Other possible interests have to be observed 
under the process, requiring negotiations with nearby residents, interest groups etc. Moreover, the 
financing of such venture has to be secured. 
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wider goals for a sustainable society. This requires a wide commitment, expanding the scope 
of activities beyond the corporation.  

LocalEnCo and SouthEnGroup emphasize that environmental scanning and contacts with 
trade associations and various stakeholders are important to direct further business 

development. Both companies maintain that the only acceptable direction for developing 
business is towards renewable technologies since this is both profitable and ‘the right thing to 

do’. The business development is thus perceived to go hand in hand with sustainable 
development.  

The case companies’ sustainability visions differ significantly. LocalEnCo has the most 
sophisticated philosophy as to mitigating the environmental impact from energy production. 

Its ambitions are in line with the criteria established by the Swedish Society for Nature 
Conservation that embrace biodiversity, amongst others. The vision stretches far, embracing 

the environmental certification of its products. Enabling and encouraging customer to make 
an environmentally-sound choice is a further element of the vision. At the same time, 
LocalEnCo is oriented towards creating public welfare, which is reflected in its service-

mindedness and community involvement. The focus on sustainable returns and community 
benefits on commercial grounds is firmly anchored in the firm. For LocalEnCo it is also 

important to cooperate and be part of a ‘living community within an industry’; this in order to 
capture the big picture and position the company accordingly.  

SouthEnGroup’s sustainability vision is embodied in the commitment to become climate-
neutral, setting high ambitions for its strategy for environmental sustainability. It constitutes a 

strong force to align employees behind a common purpose. The vision is backed up by 
steering documents and performance measurement tools, which systematically support 

employees in considering environmental aspects in their daily working tasks. The 
commitment to become climate-neutral also sets a clear signal to external stakeholders as to 

the future development of the group. However, currently there is a gap between the vision 
and practices due to the delayed investment in Gravel Site. Furthermore, the corporate vision 

embraces cooperation as a means to develop the business in a sustainable way, which is 
essential to achieve systemic changes. Being locally embedded is another important element 

of the group’s sustainability vision. The group’s openness to collaboration with other 
industries and energy companies, coupled with broad competencies, make it a strong 

cooperation partner in the regional development of the energy system. SouthEnGroup’s 
vision comes closest to the notion of distributed economies (Johansson et al., 2005), where 

the power over the production system is exerted locally. 
WestEnCo’s corporate vision, aiming at ‘a sustainable Western society’, embraces 

sustainability explicitly. This vision is firmly established with employees. An economical use 

of energy and resources and the establishment of a sustainable energy system in the region 
are essential building blocks of the long-term vision and strategy. Resource efficiency, 

involving the maximum use of low quality energy, is a key note of the vision. Furthermore, 
biogas development is seen as an important building block to approach WestEnCo’s 
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sustainability vision, an endeavour that is in line with the municipality’s ambitions. 
Cooperation is the formula to realize the vision to alter the system design towards a biogas 

society. The company’s firm belief and extensive ventures in biogas are very likely to 
influence the configuration of the future energy system in the region.  

A further distinguishing feature of WestEnCo is that it is heavily engaged in different 
networks, such as industry associations. The CEO’s commitment to environmental issues 

seems important to embed the company’s sustainability vision internally and in the numerous 
bodies he is active in. WestEnCo puts considerable resources on shaping the future conditions 

for the energy business by lobbying work at a national and a European level, or knowledge 
exchange within the industry.  

Comparing the sustainability visions, interestingly, each company has developed a 
distinct vision that follows their interpretation of the role the company can play in the 

transition towards a more sustainable energy system. At the same time, the vision embodies 
an opportunity for creating firm value and represents a tool for aligning employee efforts. 

6.1.5  Interconnectedness of the conceptual areas 

Hart (1995) raises the question of how the strategic domains are interconnected. He offers 

two competing views on this: Either, there is a sequential logic, meaning that an 
environmental strategy evolves in a path dependent manner, given that the acquisition of one 

resource depends on the previous development of other resources (Dierickx & Cool, 1989). 
The alternative view is that the strategic domains are mutually embedded. Due to the overlap 

between the strategies, resources are accumulated in parallel and hence synergies across 
strategies are likely to arise. Following this view, working simultaneously with different 

domains is beneficial.  
The case studies suggest that the second view more accurately reflects how 

environmental strategies unfold. Despite the fact that strategies for environmental 
sustainability are firmly grounded in emissions reduction, there is no evidence that product 

stewardship necessarily is the next step. Only one case company pursues a product 
stewardship strategy built upon its emissions reduction strategy. Conversely, investments in 
clean technology appear as the enablers of a product stewardship strategy at the other 

companies. The sustainability vision neither developed as a result of the achievements in 
prior conceptual areas. It probably evolved simultaneously with the opportunities identified 

that are embedded in the other strategic domains. It appears that incremental steps in different 
domains allow for cross-fertilization, gradually building up a more sophisticated strategy. 

Analyzing the embeddedness of the strategic areas more in detail, it is evident that an 
emissions reduction strategy is least dependent on the other strategic areas. Furthermore, both 

emissions reduction and clean technology generate opportunities for a product stewardship 
strategy. However, product stewardship frequently relies on systemic innovations and cannot 

be pursued in isolation. Progress in emissions reduction is mostly of an incremental nature, 
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allowing for singular innovations only138. Reaching a certain threshold, the strategy cannot 
evolve any further without major investments. As the strategy becomes more sophisticated, 

the need for clean technology investments becomes more urgent. Clean technology 
investments result in radical improvements in production methods and accordingly open up 

for innovations that are of a systemic nature139. It is thus argued that the conceptual areas are 
mutually embedded and that the integration of activities in the different areas results in a 

more sophisticated and coherent overall strategy. Integration of the strategic areas allows to 
harvest synergies; this requires close communication and cooperation between different 

functional areas to make ‘the whole greater than the sum of its parts’.  
Finally, being active in all conceptual areas without having a sustainability vision is 

likely to result in an overall strategy that lacks coherence. The opposite, having a vision that 
does not rest on simultaneous efforts in any of the other areas would be perceived as 

hypocritical. The sustainability vision represents the roadmap for the strategy for 
environmental sustainability. Without a clear vision, it is difficult to align the other domains 
to jointly work towards a common goal. The vision indicates the direction of development 

without prescribing in detail how it should be fulfilled. It represents a ‘guiding-star’ that 
fosters employee involvement in fulfilling the vision to the best of their capabilities. In line 

with Hart (1995), it is argued that the vision accelerates the pace of resource accumulation 
and capability building in the other strategic domains. 

6.1.6 Concluding thoughts 

The case studies suggest that unique historical conditions and events over time were essential 
for the design of the energy systems at the companies studied and, as a consequence, the 

strategies for environmental sustainability that can be devised. Looking at the location, 
geographical preconditions are decisive for the choice of fuels. The proximity to large 

industries disposing of waste heat formed the energy system at WestEnCo. This might be one 
reason why the company developed resource efficiency as its core competence and attaches 

much weight to the concept. SouthEnGroup, situated in an area endowed with geothermal 
heat, took advantage of that local resource when building up its district heating system. 
Furthermore, operating in an agricultural area creates opportunities for the use of local 

renewable fuels. Both companies can profit from the close location to a university in 
development projects. Events over time have influenced SouthEnGroup’s production 

portfolio, in particular when cooperation created the opportunity to acquire withdrawal rights 
for electricity in a Norwegian hydro power station. This is a valuable asset given the group’s 

aim to produce energy from renewable resources only. The historic importance of natural gas 
in the Western region might also have shaped WestEnCo’s competencies in such way that the 

                                                 
138To exemplify, replacing a portion of fossil fuels with renewables allows for the environmental 

certification of a portion of the district heat. 
139For example, the realization of Gravel Site would allow for the simultaneous production of renewable 

heat and electricity while making use of local renewable resources. 
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use of gas is firmly anchored in the firm’s vision for the development of a sustainable society. 
The development of a strategy for environmental sustainability can be seen as a path 

dependent, cumulative process evolving over time, whereas early commitment and unique 
historical conditions determine the depth and characteristic features of such strategy. 

6.2 The greening mechanisms facilitating environmental strategy implementation  

This study aspires to go beyond a content description of strategies for environmental 

sustainability and explain how the transition towards an environmentally sustainable business 
is managed by the focal companies. Mechanisms are used as a tool to explain how municipal 

energy companies move their strategy forward. This is reflected in the second research 
question: “What are the mechanisms that facilitate the implementation of a strategy for 

environmental sustainability in municipal energy companies with a high environmental 
commitment?” It is central to answer this question to learn how the transition towards 

environmentally sustainable business is managed on a more abstract level. The task was to go 
beyond the empirically observable and develop concepts of the more fundamental 

mechanisms propelling such a transition. Five greening mechanisms were elaborated in an 
abductive process in parallel with the collection of the empirical material and subsequently 

theoretically substantiated. These mechanisms add a dynamic component to the study of 
environmentally sustainable strategies (see Section 4.3 and Figure 4.2). Representing a 

central contribution of the present research, they permeate much of the structure and analysis 
of the empirical material. Connecting the literature (see Sections 4.3.1 to 4.3.5) with the case 

studies, the subsequent sections delineate the five greening mechanism. 

6.2.1 Environmental integration 

To mitigate the environmental impact from conducting business in a comprehensive way, the 
natural environment needs to be an integral part of managing firm activities. The empirical 

chapter illustrates the strong capabilities of the case companies to integrate environmental 
aspects into the different business processes and management areas of energy production. 

Typically, this follows an incremental path. On the technical side, similar to the measures 
outlined by Lund (2007), efforts build on fuel switching, resource efficiency and power plant 

upgrades. Frequently, external energy sources are integrated, collectively optimizing energy 
use. Regarding management systems, a network of environmental staff committed to 

improving routines and goals was central to advance environmental standards. Considering 
the tacit nature of environmental management (Boiral, 2002), also the timely involvement 

with environmental issues and early adoption of ISO 14001 norms was important (cf. Russo, 
2009). At SouthEnGroup, the decision to opt for climate-neutrality called for a holistic 

approach to address environmental sustainability, resulting in comprehensive guidelines 
advocating behavioral changes. Seeing the environment not as a disconnected problem but as 
a strategic issue, justified the integration of environmental criteria into steering documents 

and management tools. Furthermore, good environmental behavior is also fostered within the 
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supply chain. In sum, allowing environmental considerations to permeate corporate decisions, 
systems and activities seems crucial for the transition to sustainable business practices.  

6.2.2 Communication and learning 

Firms possessing good abilities to communicate and learn can acquire a better understanding 
and capacity to handle the challenges ahead triggered by climate change. From an internal 

perspective, communication and learning is vital to create employee commitment to 
environmental issues and foster a green organizational culture. Frequent dialogue between 

individuals or groups within the organization is crucial in the process of organizational 
learning (Bood, 1998). Learning is essential to build the internal competencies required to 
reduce the environmental impact of the company or implement new investments. 

Furthermore, not only single-loop learning (Argyris & Schon, 1978), mainly focusing on 
effectiveness, is required. In some instances, double-loop learning, involving the modification 

of organizational norms as such is called for. This relates for instance to finding new business 
models that stretch beyond the traditional energy business. Implementing a strategy for 

environmental sustainability is best described as a continuous learning process. However, 
communication and learning also has an external perspective. Wheeler and Sillanpaa (1998) 

consider effective stakeholder communication about the environment to be a powerful way to 
build trust and loyalty. It also raises awareness with the general public about climate change 

(Moser & Dilling, 2007) and its linkages with energy consumption.  
In the case companies, external stakeholders are mobilized in various ways to reduce 

their environmental impact. For example, demand-side management creates incentives for 
customers to save energy. Arroyo and Preston (2007) hold that companies’ commitment to 

climate change mitigation influences public perception of the issue. Similarly, the 
communication of a sustainability vision can strengthen the relationships with stakeholders, 

which in turn increases the opportunities to further develop the organization in a sustainable 
direction. Emphasizing the importance of clean technology investments and creating a 

dialogue with stakeholders can build momentum for sustainable energy investments and 
speed up the implementation process. To sum up, communication and learning creates a 
platform for the organizational and behavioural changes that drive the sustainability agenda 

forward. 

6.2.3 Innovation 

Innovations represent an essential ingredient of a proactive strategy for environmental 

sustainability, strengthening the sustainability of products and processes. Following Van de 
Ven (1986) not only technical advances but also product, process and administrative 

innovations should be taken into account. In the case companies, clean technology 
development is only conducted by WestEnCo. However, other forms of innovations were 

within reach for all corporations. For instance, the companies exploit new business 
opportunities by developing green products such as biogas and environmentally-certified 
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district heating. SouthEnGroup’s commitment to climate-neutrality can be considered a 
management innovation (Birkinshaw et al., 2008) to speed up the transition to sustainable 

business practices. Innovative ways to govern business relationships such as profit sharing in 
district heating and stakeholder engagement in wind power development add to the range of 

measures for developing sustainable business. The level of absorptive capacity (Cohen & 
Levinthal, 1990) is decisive for the firm’s ability to predict the potential of technological 

novelties. A high level of absorptive capacity can be found in WestEnCo. The company 
pursues pioneering approaches in both the biogas business and district heating, driving clean 

technology innovations forward. Proactive strategies for environmental sustainability require 
novel approaches to business development and hence, innovative solutions are the very fabric 

of such a strategy.  

6.2.4 Cooperation 

Cooperation is not only a means to use resources more efficiently, as addressed by 
Gebremedhin and Carlson (2002), it also proved to be an important way to expand business 

and disseminate clean technology. The case companies engaged in strategic cooperation to 
extend available competences and to get access to renewable energy sources. Cooperation 

that results in synergies allows for resources to be used more efficiently. Economies of scale 
and better financing possibilities for clean technology investments were further rewards. 

Cooperation also allows for risk sharing between partners, facilitating the implementation of 
projects that are beyond a single actor’s capacity. Regarding energy services, WestEnCo uses 

cooperation as a mechanism to institutionalize norms within the industry. Gray (1989) 
regards shared understanding as the basis for choosing a collective course of action. In 

addition, the existence of a shared vision regarding the nature of the problem is one of the 
central factors influencing cooperation (ditto).  

The case companies not only cooperate within the industry, but also systematically seek 
cooperations with other actors to move towards a system transition. Openness and trust are 

vital for successful cooperation (Grönkvist & Sandberg, 2006; Smith et al., 1995), which may 
explain the case companies’ endeavors to preserve and strengthen their ‘trust capital’. 
Moreover, finding new forms of cooperation can give positive results. Wind farm expansion 

is favored by a cooperative business model involving land owners and nearby residents, 
whereas cooperation with local farms increases the share of biomass-based district heating. 

Offering ways to overcome resistance to new projects, cooperation has great potential to 
increase renewable energy production. Evidently, the challenge to green the energy business 

cannot be achieved by energy companies alone. Embracing cooperation as a means to 
develop business in a sustainable way seems essential to achieve systemic changes. This is 

also well in line with the central idea held by academia (Gray 1989; Hart 1995) and other 
bodies (UNEP, 1992a; Schmidheiny 1992; Stern 2006) that many societal actors need to get 

engaged if systemic changes towards sustainable development are to be achieved. On the 
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whole, cooperation offers numerous opportunities to improve the sustainability of the energy 
system. 

6.2.5 Local embeddedness 

The final greening mechanism, local embeddedness, has several dimensions. Firstly, the 
structures for energy provision are closely intertwined with the economic activities and social 

dynamics in the area, making the municipal energy company a key actor to promote 
sustainable activities. Production systems are tied to extant industrial structures and 

geographical conditions, as exemplified in the use of waste heat and geothermal energy. 
Companies frequently source renewable fuels from regional industries and agriculture, which 
is favorable from a resource consumption perspective. Corporate efforts to build up an 

infrastructure for sustainable products contribute to sustainable regional development. 
Municipal energy companies can, by anchoring their activities in the local context and 

investing in regional clean technology projects, concentrate value creation from the energy 
system at the local level (cf. Johansson et al., 2005). This is in line with Hess (2004), who 

regards the degree of an actor’s commitment to a particular location as an important factor for 
value creation. Secondly, the companies are embedded in the political structures; they are a 

valuable tool for the municipality to realize own goals such as lower emissions and a healthy 
environment (cf. Sandoff, 2008). Finally, a pronounced local strategy seems favorable not 

only for the product strategy (Wiser, 1998; Wiedman, 2005), but also for clean technology 
development. Emphasizing the local identity contributes to developing the ‘trust capital’ 

needed to engage other actors in cooperations and investments for sustainable development. 
Local embeddedness can thus be seen as a driver for sustainability by virtue of aligned 

interests between public owners and managers and the focus on sustainable development in 
the region. 

6.3 Creating value from strategies for environmental sustainability 

The third research question “How can strategies for environmental sustainability contribute 

to the sustainable development of municipal energy companies and society?” addresses the 
issue of creating value by pursuing such a strategy. As discussed in Sections 3.5.1 and 4.4, 

the traditional view on value creation applied in the RBV is only concerned with value 
created for the firm. The intention is to broaden this view. The third research question reflects 

that value creation is two-fold: value is not only created for the firm, but also between the 
firm and the society, which is addressed as ‘shared value’ (Porter & Kramer, 2006, 2011). 

The greening mechanisms underlying strategies for environmental sustainability are 
considered instrumental to the development of organizational capabilities and resources that 

form the basis of value creation according to the RBV (Barney, 1991). Thus, the mechanisms 
were used as screening devices to identify capabilities and resources created from engaging in 
a strategy for environmental sustainability (see Figure 4.5). This analysis step (‘Analysis 3’), 

leading to an inventory of capabilities, is described in the method chapter (see Section 2.13). 
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The following sections provide further analysis of the capabilities and resources 
developed in the studied companies, catalyzed by the greening mechanisms.  

To shed light on whether and how the mechanisms contribute to the sustainable 
development of the firm and society, the analysis is performed from different angles. In 

Section 6.3.1, an overall picture of the capabilities developed is presented. Subsequently, 
Section 6.3.2 provides an analysis of capabilities creating value for the firm versus 

capabilities creating shared value. Thereafter, Section 6.3.3 focuses on examining generic 
capabilities versus firm-specific capabilities. Finally, capabilities that complement those 

currently highlighted by the natural-resource-based view are outlined, in particular 
capabilities creating shared value by aiding the transition towards a more sustainable energy 

system.  

6.3.1 Value creating capabilities and resources  

In all, 108 capabilities and resources originating from or relating to the strong environmental 
focus of the case companies were identified in the analysis. As mentioned in Chapter 2, a 

broader, more inclusive definition of capabilities and resources is applied here than in the 
traditional RBV140, reflecting the wider view taken on value creation. To keep the analysis of 
the capabilities and resources clear and concise, only numerical tables are presented in the 

main text. The complete list of capabilities and resources, together with associated variables 
of interest (e.g. case company, value creation category etc.), can be found in Appendix 3. In 

addition, an overview of the capabilities and resources developed within each conceptual area 
(listed according to greening mechanism) can be found in Appendix 4.   

Before focusing on particular aspects of interest as to the characteristics and patterns in 
regards to the capabilities, a bird’s-eye view is given, followed by a short analysis of overall 

patterns. Table 6.1 presents an overview of the capabilities and resources identified, 
categorized according to their respective conceptual area of a strategy for environmental 

sustainability and the greening mechanism that gave rise to them.  

  

                                                 
140In the RBV, a competitive advantage can be gained through resources that are valuable, rare, 

imperfectly imitable and non-substitutable. 
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Table 6.1: Overview of capabilities and resources 

Conceputal area/ 

greening mechanism 

Environmental 

integration 

Communication 

and learning 

Innovation  Cooperation  Local 

embeddedness 

Total 

number 

Emissions Reduction  12  7  4  3  6  32 

Product Stewardship  2  4  5  4  5  20 

Clean Technology  6  10  5  5  4  30 

Sustainability Vision  4  8  5  5  4  26 

Total number  24  29  19  17  19  108 

 

A general analysis of the capabilities and resources developed within the conceptual areas of 

a strategy for environmental sustainability shows that Emissions Reduction displays most 
capabilities (32), followed by Clean Technology (30). Sustainability Vision contains 26 

capabilities and Product Stewardship has with 20 capabilities fewest. Compared to what Hart 
and Milstein (2003) regard as challenging areas, a slightly different picture emerges here. In 

their opinion, Emissions Reduction and Product Stewardship are more easily addressed than 
the more long-term strategic areas Clean Technology and Sustainability Vision. In the present 

research, the externally-oriented strategies Product Stewardship and Sustainability Vision 
seem to represent the biggest challenge, in particular Product Stewardship. This divergence 
may partly be explained by the fact that the products offered by energy companies are largely 

homogenous and thus difficult to diversify, which may somewhat restrict the possibilities for 
Product Stewardship strategies. Furthermore, the present findings confirm earlier ones (Hart 

& Milstein, 2003; Hart, 1995) in that Emissions Reduction is the most easily accessible area 
of an environmentally sustainable strategy.  

From the point of view of the greening mechanisms, communication and learning is the 
largest category (29), followed by environmental integration (24). While innovation and local 

embeddedness gives rise to 19 capabilities each, cooperation contains fewest capabilities 
(17). The large number of capabilities created through communication and learning reflects 

that this mechanism contains two interrelated phenomena, both of a multifaceted nature. 
Containing most sub-themes of all greening mechanisms, the high number of capabilities was 

quite expected. Environmental integration contains nearly as many capabilities as the largest 
category. Even here, two sizable groups of capabilities and resources can be found, a 

technically-oriented and a process-oriented one. However, the number of capabilities 
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generated within each greening mechanism is not necessarily a reflection of its importance 
for corporate greening. Rather, the qualitative aspects have to be given attention.  

Commenting on the largest categories at the intersection of the conceptual areas and the 
greening mechanisms, environmental integration seems particularly important for Emissions 

Reductions. This reflects the importance of integrating environmental aspects into both the 
technical systems and management systems of the companies, following the idea of 

continuous improvements. Communication and learning has strong bearing on the conceptual 
areas Clean Technology and Sustainability Vision. Clean technology investments can be 

facilitated through a dialogue and external environmental communication with key 
stakeholders. Learning is not only a lever for clean technology ventures, but also for 

promoting an energy system transition in accordance with the sustainability vision. Within 
Product Stewardship, no particular greening mechanism stands out. It seems safe to say that 

much needs to be done when it comes to product innovations within the stationary energy 
sector. At the same time, given the infrastructural nature of the energy business (cf. Sandoff, 
2006b) and the limited reach of municipal actors, local embeddedness seems important to 

deploy a product stewardship strategy. Least capabilities are found at the intersection of 
environmental integration and product stewardship, reflecting the difficulties to green 

homogeneous products such as electricity and heat.  
These are general reflections as to the patterns emerging on an aggregate level. When 

looking at each case company individually (Appendices 5 to 7), WestEnCo developed most 
capabilities in all (86), followed by SouthEnGroup (71) and LocalEnCo (60). Merely judging 

from these numbers, earlier findings that large companies are in a better position to integrate 
environmental issues into business activities (Hillary, 2000; Roy et al., 2001; Roy & Thérin, 

2008; Worthington & Patton, 2005) are only partially confirmed as this advantage does not 
seem to be large. However, the purpose of ‘counting capabilities’ is not to rank the 

companies, but rather to provide a basis for comparing their strategies and analyzing 
strengths and weaknesses. The number of capabilities can stand as a proxy for the level of 

engagement, although company size should be taken into consideration. Obviously, this is 
only an indication and not an absolute measure. A large number of capabilities in certain 

areas can indicate a strategic focus or deeper engagement, potentially highlighting the relative 
importance of some greening mechanisms for certain conceptual areas.  

Similar to the aggregate level, also each company separately developed most capabilities 
within Emissions Reduction. Interestingly, the second largest category differed between the 

firms. WestEnCo developed nearly as many capabilities in Clean Technology (see Appendix 
7). For SouthEnGroup (Appendix 5), Sustainability Vision was the second largest category 
and for LocalEnCo (Appendix 6) Product Stewardship. This reflects well the perceived 

strength of each case company. When taking the perspective of a portfolio of strategic areas 
(Hart & Milstein, 2003), WestEnCo’s strategy has slight weaknesses in Product Stewardship 

compared to the other conceptual areas. Similarly, SouthEnGroup’s strategy is least 
developed within Product Stewardship, while LocalEnCo’s strategy is well-balanced.  
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Seen through the lens of the greening mechanisms, firm-specific focus areas emerge even 
more clearly. Compared with the other companies, WestEnCo developed considerably more 

capabilities within communication and learning as well as innovation. SouthEnGroup has 
relative strengths in environmental integration and cooperation, whereas LocalEnCo 

developed most capabilities within local embeddedness.  
Some final considerations regard the resources identified. These have been included in 

the above analyses, but deserve additional comments. Twenty-five resources are included in 
the total 108 capabilities and resources. Many of them can be considered as invisible assets 

(Itami, 1987). Some relate to human resources, whereas others are the result of a path 
dependent process, allowing for the resource to be built up over time. A further category 

relates to attitudes141 that facilitate a strategy for environmental sustainability.  
The analysis has so far concentrated on the aggregate level to create a general overview. 

More detailed analyses will be provided in the subsequent sections, whereas the value 
creation dimensions of organizational capabilities and resources are focused on next. 

6.3.2 Capabilities creating firm value versus capabilities creating shared value 

This section analyzes the creation of value for the firm versus the creation of shared value 

between the firm and society. The capabilities were divided in two groups, one featuring the 
capabilities that create value for the firm only, and the other containing capabilities that both 

create firm value and shared value. The two groups are analyzed separately with a point of 
departure in the greening mechanisms. Subsequently, the results are compared and discussed.  

Capabilities creating firm value  

Forty capabilities that primarily generate value for the firm could be found among the 108 

capabilities in total. The value creation dimensions for firm value identified in Chapter 4 are 
cost savings, corporate reputation and future position (see Section 4.4.1 and Figure 4.7). 

Table 6.2 below lists the number of capabilities under the respective greening mechanisms 
giving rise to them, followed by the dimension(s) under which each capability is seen to 

create value. Please note that capabilities can generate value in several dimensions. Summing 
up the columns does therefore not lead to the total of capabilities indicated. A more detailed 

table, featuring the sub-theme that gave rise to each capability and the company or companies 
possessing the capabilities, can be found in Appendix 8. The capabilities are subsequently 

analyzed with a point of departure in the greening mechanisms to learn more about the 
mechanisms’ nature and value creation capacity.  

 

 

 

                                                 
141Which may stem from the values and beliefs of managers (cf. Marcus, 2005). 
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Table 6.2: Capabilities primarily creating firm value 

Greening mecha‐

nism/firm value 

creation criteria 

Environmental 

integration  

Communication 

and learning 

Innovation  Cooperation  Local 

embeddedness 

Total 

number 

Total capabilities  16  12  3  5  4  40 

Cost saving  10  8  ‐  2  1  21 

Reputation  9  2  1  1  4  17 

Future position  11  11  3  5  4  34 

 

The table indicates that the greening mechanism environmental integration generated most 
capabilities creating mainly firm value. A comparison with Table 6.1 indicates that two out of 

three capabilities under environmental integration primarily create firm value (16 of 24). Of 
this follows that the purpose of the majority of these capabilities is to improve the internal 

technical and management systems as well as processes. The benefits arising from these 
capabilities are almost as much reputational (9) as related to cost savings (10) and a favorable 

future position (11). Two thirds of these capabilities are possessed by all companies. 
When looking at communication and learning, 12 of the total of 29 capabilities create 

value primarily for the firm. Most of them relate to the internal communication of 
environmental issues or to organizational learning. The benefits these capabilities bring to the 
firms are mostly cost savings and a favorable future position. Half of these capabilities can be 

found in all companies. A resource worth particular attention is the ‘green organizational 
culture’ which is seen to create firm value in all three dimensions. A green organizational 

culture may well constitute one of the most valuable invisible resources (Itami, 1987; Sharma 
& Vredenburg, 1998) resulting from a strategy for environmental sustainability. 

Few innovation capabilities create primarily firm value (3 of 19). Their benefit relates 
mostly to a favorable future position. Less than a third of cooperation capabilities (5 of 17) 

create value solely for the firm, and most of them relate to resources built up in relation to 
cooperations. The main benefit of these capabilities lies in creating a favorable future 

position. Only four of 19 capabilities under local embeddedness benefit mainly the firm. Even 
here this mostly relates to resources. The benefits arising are primarily reputational and favor 

the future position of the companies.  
Analyzing the dimensions in which capabilities mainly creating firm value occur most 

frequently, most of them contribute to improving the future position (34), whereas about half 
of them potentially generate cost savings (21). Slightly less than half (17) contribute to 
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improving corporate reputation. To conclude from this, a favorable future position, naturally, 
may be a result of cost savings and/or improved reputation and therefore often arises in 

parallel with one of the other value creation dimensions. In some instances, however, a 
favorable future position is the only dimension according to which a capability creates firm 

value, which may be an indication of the long-term view held by the firms.   
An analysis with regard to the case companies shows that SouthEnGroup possesses most 

capabilities that primarily benefit the firm (37), WestEnCo has considerably fewer such 
capabilities (28) and LocalEnCo possesses with 25 capabilities fewest. A tentative 

interpretation of these differences is that SouthEnGroup strongly focuses on firm value 
creation and internal aspects because of its more demanding structure (19 group companies 

underlying the parent company), and as a result of the tough competitive position 
experienced142. 

Capabilities creating shared value 

A count of the capabilities that generate value both for the firm and for society results in 68 

such capabilities. Three value creation criteria have been elaborated in Section 4.4.2: 
transferability, coordination, and far-sightedness. Table 6.3 first lists the number of 

capabilities developed under the respective greening mechanism, followed by the criteria 
according to which the capabilities are considered to create shared value. Appendix 9 

provides a more detailed table, featuring the sub-theme that gave rise to each capability and 
the company or companies possessing the capabilities. 

Table 6.3: Capabilities creating shared value 

Greening mecha‐

nism/shared value 

creation criteria 

Environmental 

integration  

Communication 

and learning 

Innovation  Cooperation  Local 

embeddedness 

Total 

number 

Total capabilities  8  17  16  12  15  68 

Transferability  1  8  5  2  2  18 

Coordination  2  7  6  10  9  34 

Far‐sightedness  5  4  6  2  9  26 

 

                                                 
142As mentioned in several interviews with the company, a number of strong actors are active within the 

region. 
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The three largest categories of capabilities creating shared value are communication and 
learning (17), innovation (16) and local embeddedness (15). When looking at the relative 

shares, the figures indicate that the potential to create shared value is greatest for local 
embeddedness, innovation and cooperation. Five out of six capabilities within local 

embeddedness create shared value. The respective number is approximately four out of five 
for innovation and two out of three for cooperation. 

Local embeddedness is an interesting greening mechanism as the large majority of the 
capabilities create shared value and can be found in all case companies. Their main 

contribution to sustainable development lies in enabling coordination and far-sighted actions. 
More than half of the capabilities within communication and learning generate shared value 

(17 of 29), mostly promoting transferability and coordination. One fourth of the capabilities 
could be found in all case companies. External environmental communication and dialogue 

are the dominating themes within communication, whereas half of the capabilities relate to 
different aspects of learning. Innovation capabilities create value only according to one of the 
criteria each, although the distribution among the criteria is almost equal. Few of the 

capabilities are possessed by all companies. Innovations are known to create spillover effects 
(e.g. Teece, 1986), and the contribution to shared value creation was therefore expected. 

Capabilities creating shared value under cooperation mainly do so because they alleviate 
coordination problems. Few of these cooperation capabilities are however possessed (or 

needed) by all companies. Most of them can be found within WestEnCo, and slightly fewer 
within SouthEnGroup.  

Environmental integration seems to hold least potential for creating shared value. 
Nevertheless, the capabilities under technical integration relating to resource efficiency are 

crucial to optimizing resource use from a systems perspective as they manage to cope with 
the social complexity of achieving system optimization. Most remaining capabilities under 

this greening mechanism create shared value because they relate to far-sighted thinking and 
behavior connected to clean technology investments. 

Looking at the type of shared value potentially created overall, half of the capabilities 
improve coordination (34), 26 promote far-sightedness and slightly more than one fourth (18) 

facilitate transferability.  
Looking at the capabilities and resources creating shared value from a firm perspective, 

WestEnCo stands out with 57 capabilities. SouthEnGroup and LocalEnCo score 36 and 34, 
respectively. Hence, WestEnCo possesses 20 such capabilities that are unique to the firm. A 

tentative conclusion from this finding is that large, diversified companies have greater 
potential to contribute to the creation of shared value. With that said, the effect of the 
strategic orientation of the company, aiming at promoting a transition to a sustainable energy 

system following its vision to contribute to ‘a sustainable Western society’, should not be 
underestimated. Assumingly, the large size and scope of the company are a necessary but not 

sufficient condition for the broad creation of shared value.  
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The small and the medium-sized company developed almost an identical number of 
capabilities creating shared value, albeit hardly any capabilities are exclusively possessed by 

these two companies. Hence, few of these capabilities are specific to small and medium-sized 
firms. LocalEnCo developed six firm-specific capabilities generating shared value and 

SouthEnCo two.  
A pervasive characteristic of many of the capability generating shared value is network 

embeddedness which is recognized as an environmental capability by Walls et al. (2011). 
This is due to the fact that environmental capabilities can be acquired through networks by 

way of sharing information, trust, or joint problem solving (McEvily & Marcus, 2005).  

Comparison between capabilities creating firm value versus capabilities creating shared value 

Comparing the capabilities that primarily create firm value with those benefitting both the 
firm and society, it is noticeable that considerably more capabilities create value for both the 

firm and society than mainly for the firm (68 compared to 40). Furthermore, interesting 
patterns emerge with regard to the capacities for value creation in different dimensions. 

Environmental integration seems to hold the highest capacity to create value appropriated by 
the firm. The greening mechanisms with least potential for firm value creation are innovation, 

cooperation and local embeddedness. The opposite is true for shared value creation, where 
environmental integration shows least potential and innovation, cooperation and local 

embeddedness most. Obviously, the two categories of capabilities are exclusive of each other 
and therefore these patterns are clear opposites. Communication and learning plays a 

somewhat ambiguous role as it contains capabilities that relate to aspects that can be internal 
or external to the firm. With a few exceptions, the internally-oriented capabilities relate more 

closely to firm value creation, whereas the externally-oriented capabilities potentially 
contribute to shared value creation. Capabilities in communication and learning mostly 

promote transferability and coordination from a shared value perspective, while contributing 
to firm value by saving cost and creating a favorable future position. 

The most important potential benefit of capabilities creating firm value is a favorable 
future position, whereas coordination is the most frequent criteria according to which value 
for both the firm and society can be created. Drawing conclusions from this observation, 

coordination may well hold the greatest potential for these firms to create a favorable future 
position. Managing the transition towards a sustainable energy system requires companies to 

manage social complexity beyond the company. This connects back to the greening 
mechanisms cooperation and its potential to create both firm and shared value.  

6.3.3 Generic versus firm-specific capabilities  

A further aspect of interest is to analyze whether and to what extent strategies for 
environmental sustainability of highly committed municipal energy companies are similar or 

firm-specific regarding the organizational capabilities developed. In which areas are 
similarities most frequently found and what can this tell us about strategies for environmental 
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sustainability more broadly? This is best studied by looking at the extremes. Two sets of 
capabilities have been compiled and analyzed: Capabilities shared by all companies and firm-

specific capabilities, i.e. those only possessed by one company. Prior to the analysis, a short 
summary of the rationales for generic versus firm-specific strategies is given based on prior 

literature. 

Similar versus firm‐specific environmental strategies in the literature 

A brief review reveals that there is a tension between best practices of environmental 
management shared among firms and firm-specific approaches to environmental management 

and strategies. Aragón-Correa and Sharma (2003) consider proactive environmental strategy 
to consist of best practices, showing commonalities across firms. Some best practices may be 

linked to cost advantages, for instance process-focused practices that increase efficiency and 
productivity or decrease inputs and waste (Christmann, 2000; Hart, 1995). Others entail 

product-focused practices such as highlighting the environmental attributes of products or 
services to green consumers, and are linked to reputational advantages (Hart, 1995; Aragón-

Correa & Sharma, 2003) 
Conversely, Walls et al. (2011) conclude that the combinations of environmental 

capabilities are unique between firms, although some patterns emerge. Following Aragón-
Correa and Sharma (2003) a proactive environmental strategy is distinctive in its details as a 

result of social complexity and organizational specificity. It involves firm initiatives based on 
managerial discretion (Majumdar & Marcus, 2001) and the interpretation of environmental 

issues as opportunities (Sharma, 2000). Several authors (Milstein et al., 2002; Dixon & 
Whittaker, 1999) observed that there are significant differences in management approaches 

between companies regarding environmental issues in any given area, despite being exposed 
to similar pressures from legislation, policy instruments and customer preferences. According 

to Sharma and Vredenburg (1998:740), environmental strategies may lead to “different paths 
of learning and knowledge creation” for each firm regarding the interface between business 

and the natural environment. Hence, firms with similar characteristics are likely to develop 
different strategies to manage this interface. 

In the following, the capabilities and resources developed by the case companies are first 

analyzed with regard to generic capabilities, also addressed as best practices, to manage the 
interface between business and the natural environment. Subsequently, an analysis is made of 

specific capabilities that reflect strategic choices of the firms or are a result of particular 
endowments, for instance resulting from unique historical conditions or path dependency 

(Barney, 1991). Table 6.4 summarizes the findings.  
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Table 6.4: Generic and firm-specific capabilities 

Greening 

mechanism/ 

capabilities 

Environmental 

integration  

Communication 

and learning 

Innovation  Cooperation  Local 

embeddedness 

Total 

number 

Generic 

capabilities 
13  11  3  5  12  44 

Firm‐specific 

capabilities 
5  11  13  8  2  39 

 

Generic capabilities (best practices) 

Overall, 44 capabilities could be found in all case companies, indicating that strategies for 

environmental sustainability are similar in many ways. The capabilities figuring under each 
greening mechanism and sub-theme are listed in Appendix 10. 

Most generic capabilities are found under environmental integration (13), followed by 
local embeddedness (12). Notably, generic capabilities are much less common in cooperation 

and innovation. Eight generic resources are included in the above list. 
This tells us that the three case companies have similar approaches regarding 

environmental integration; more than half of the capabilities under this mechanism are 
generic (13 of 24). This observation is most pronounced for the sub-theme processual 

integration, which is not surprising as the environmental management system (ISO 14001) is 
directed towards spreading best practices (cf. Gavronski et al., 2008). Continuous improve-

ment is a central concept underlying several of these capabilities, as suggested by Hart 
(1995). Embedding a green mindset with employees relating to various procedures is another 

characteristic of some generic capabilities, which is connected to the capability for employee 
involvement mentioned by Hart (1995). In communication and learning, slightly more than a 

third of the capabilities are shared (11 of 29), whereas common approaches to external 
environmental communication are most salient. Several valuable resources are seen to result 
from external environmental communication. Also capabilities relating to internal 

communication are shared, pointing at generic ways to handle the social complexity of 
environmental management. Further common capabilities are found in relation to 

organizational learning. The scarcity of generic capabilities in innovation and cooperation (3 
of 19 and 5 of 17, respectively) was expected, given the strategic nature and path dependence 

of innovations and cooperations. However, stakeholder involvement regarding product 
development is one best practice that has been identified as an important capability 

previously (Hart, 1995; Hart & Milstein, 2003; Sharma & Vredenburg, 1998). Capability 
development regarding sustainable products occurs in all companies, although pursued with 

differing intensity. A further best practice is cooperation within the energy sector, particularly 
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with a view to efficient resource use. Furthermore, to conclude from the cases, municipal 
support is a prerequisite for the development of a strategy for environmental sustainability. 

This is related to local embeddedness, where nearly two thirds of the capabilities are generic 
(12 of 19). To judge from this fact, a locally embedded business is a widespread best practice 

amongst municipal energy companies. This permeates the business, ranging from the 
territorial embeddedness of greening the technical systems to good corporate citizenship and 

the embeddedness of goals for the sustainable development of the region. To my knowledge, 
the local embeddedness dimension has not been addressed as an area for developing 

environmental best practices in prior literature on business and the environment. 
The positive news from the findings on generic capabilities is that a fair share of 

environmental capabilities can be developed by all municipal energy companies, irrespective 
of size. Hence, there is great potential for a more widespread implementation of strategies for 

environmental sustainability within the stationary energy sector. 

Firm‐specific capabilities 

In all, 39 firm-specific capabilities could be found; somewhat fewer than the generic 
capabilities (44) and slightly more than one third of all capabilities identified (108). The firm-

specific capabilities are listed in Appendix 11, indicating which case company acquired the 
capability. 

As shown in Table 6.4, most firm-specific capabilities are found in innovation (13) and 
slightly fewer (11) in communication and learning, whereas environmental integration and 

local embeddedness feature least firm-specific capabilities. Among these feature nine firm-
specific resources.  

Looking at the distribution of firm-specific capabilities between the case companies, 
WestEnCo developed 23 such capabilities, SouthEnGroup nine, and LocalEnCo seven. 

Approximately two thirds of the capabilities relating to innovations are firm-specific (13 of 
19). This may have several reasons: Cohen & Levinthal (1990) consider innovative 

performance to be history- or path dependent. According to Chesbrough and Teece (1996), 
especially systemic innovations often rely on tacit knowledge deeply embedded in individuals 
or firms. Moreover, given the strategic importance of innovations, the firm-specificity of 

innovative capabilities is quite expected. The range of firm-specific innovation capabilities is 
broad, spanning from management innovations to product innovations and R & D 

capabilities. Furthermore, several resources have been built up in relation to innovations. 
In the NRBV, strong innovative capabilities are regarded as complementary assets to 

pollution prevention (Teece, 1986, Christmann, 2000) or are seen to arise from a commitment 
towards pollution prevention (Sharma & Vredenburg, 1998). While innovation capabilities 

promote emission reductions also according to the present study, they have bearing on all 
strategic areas. Naturally, a product stewardship strategy benefits from product innovations, 

and clean technology is promoted by R & D involvement in collaborative settings, which 
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confirms Hart and Dowell’s (2011) conclusion that strong R & D capabilities are required for 
a proactive clean technology strategy.  

WestEnCo is clearly superior to the other firms in terms of innovation capabilities. The 
literature on absorptive capacity (Cohen & Levinthal, 1990) maintains that learning is 

cumulative and that the absorptive capacity of a firm depends on “the links across a mosaic of 
individual capabilities” (Cohen & Levinthal, 1990:133). Drawing on a large stock of 

absorptive capacity, novel linkages and associations may allow WestEnCo to make use of its 
capabilities in different settings. LocalEnCo seems to have an advantage with respect to 

transforming innovations into green products. Speed and flexibility have been outlined as 
beneficial features of small firms compared to large (Dean et al., 1998). Flexibility and well-

integrated functions can explain why LocalEnCo succeeds best with a product stewardship 
strategy. SouthEnCo’s innovation capabilities refer to the distinct sustainability vision and its 

anchoring in the firm. 
Firm-specific capabilities within communication and learning are predominantly found 

in WestEnCo, evidencing the strategic choice of the firm to be a forerunner in many areas. 

Arguably, the previously identified capability for higher-order learning, triggered by a 
proactive environmental strategy (Sharma & Vredenburg, 1998; Sellers, 2010), is what can be 

observed also at WestEnCo. However, it is difficult to identify the knowledge-based invisible 
resources (Itami, 1987; Sharma & Vredenburg, 1998) that are built up in the company. The 

capability of WestEnCo to manage a complex (creative) planning process regarding strategy 
making (POMS) is similar to the capability to integrate the natural environment into the 

strategic planning process identified by Judge and Douglas (1998).  
Almost half of the capabilities within cooperation are firm-specific (8 of 17). 

SouthEnGroup is noteworthy with regard to capabilities and resources developed within 
cooperation. As observed by Schwartz (2009), companies often use the same strategic tools 

as used earlier for solving other problems, a process called automorphism. It has its roots in 
Weick’s (1991) discussion within organizational learning that firms tend to meet new 

external stimuli with the same approaches as used previously. Cooperation is deeply 
embedded in SouthEnCo’s vision for sustainable growth and, at the same time, it is a strategic 

means to implement its goal to move towards climate neutrality. Likewise, WestEnCo has 
developed a range of specific capabilities related to cooperation. Most importantly, 

cooperation capabilities are key to building up the biogas business. Moreover, cooperation 
facilitates institutionalizing working practices within energy services.  

Only five of 24 capabilities within environmental integration are firm-specific. The 
respective numbers are two of 19 for local embeddedness. Accordingly, there appear to be 
least opportunities for firm-specific approaches in these areas. It can also be argued that local 

embeddedness, due to historical circumstances and path dependence, is firm-specific for the 
very location where each company operates. Imitation of such capabilities does therefore not 

represent a competitive threat. Replication leads to spreading best practices without harming 
the competitive position of the firm.  
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Of the few firm-specific capabilities within environmental integration and local 
embeddedness, most capabilities are related to strategic preferences of the firms. For instance, 

the focus on resource efficiency of WestEnCo has given rise to two capabilities, whereas 
LocalEnCo’s strong emphasis on quality and green products likewise resulted in two 

capabilities. 

Comparison between generic and firm‐specific capabilities 

Similar to the earlier comparison, findings for the generic capabilities are quite opposite to 
those for firm-specific ones. Firm-specific capabilities are abundant particularly in 

innovation, but also more frequent within cooperation. In communication and learning, there 
are as many generic capabilities as firm-specific ones. However, some firm-specific 

capabilities have a stronger orientation towards higher-order learning. As noted, this greening 
mechanism contains most capabilities overall. Environmental integration and local 

embeddedness, the mechanisms with most generic capabilities, score least firm-specific ones. 
Another interesting observation is that only five (of 39) firm-specific capabilities yield 

cost savings, whereas the number is 16 (of 44) for best practices. In addition, the relative 
share of capabilities contributing to an enhanced reputation and/or future position is slightly 

larger for firm-specific capabilities. Comparing numbers can, of course, only give an 
indication of tendencies. A preliminary conclusion from this finding is that best practices 

spread more easily when they are likely to result in cost savings or other short-term benefits. 
The pay-off of firm-specific capabilities may be more intangible or long-run.  

Firm-specific capabilities are more complex and require more resources and/or time to 
build up. They entail greater efforts or deeper relationships, indicating their path dependency. 

Consequently, time compression diseconomies make them more difficult to imitate. Many of 
these capabilities involve greater risks and are oriented towards clean technology. Although 

all firms attempt to reposition their internal competencies around more sustainable 
technologies, WestEnCo clearly dominates when it comes to protecting and nurturing 

disruptive and leapfrog clean technologies, which is a crucial capability to reposition the firm 
according to Hart and Dowell (2011).   

6.3.4 Capabilities complementing the natural-resource-based view 

While the focus in the NRBV literature lies on identifying capabilities that aid the creation of 

firm value by embracing an environmentally sustainable strategy, one aim pursued in this 
research is to widen this perspective and identify capabilities that create value that is shared 

between the firm and society.  
With a point of departure in the criteria elaborated for how shared value can be created 

by municipal energy companies, i.e. transferability, coordination, and far-sightedness (see 
Section 4.4.2), the following six capabilities with a potential to create shared value by aiding 

the transition towards a more sustainable energy system have been identified from the case 
studies. 
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- A capability to facilitate and encourage the adoption of sustainable practices with 
customers.  
The adoption of sustainable practices with customers can be promoted by creating 
incentives for good environmental behavior, e.g. through innovative pricing models 

that encourage a more efficient energy use. The complexity of behaving in an 
environmentally sound way is also reduced by offering green choices or making 

existing products more environmentally-friendly. By acting as a facilitator for their 
stakeholders and customers to make choices and take actions that reduce their 

environmental impact, energy companies can lower the barriers to change. This also 
entails making customers more aware of the environmental impact of their energy use, 

empowering them to take responsibility and make an active choice. 
 

- A capability for cooperation with diverse partners to pursue sustainable initiatives 
Actively seeking cooperations as a means to find sustainable solutions within the 
energy sector is a valuable capability that can support a strategy for environmental 
sustainability in many aspects. Cooperation can for instance lead to improved 

sustainability of the production mix and a more efficient use of resources. 
Furthermore, cooperations facilitate clean technology R & D and investments. 

Attention has to be paid to creating openness and trust (Grönkvist & Sandberg, 2006) 
as well as a shared vision (Gray, 1989) which are central factors influencing 

cooperation. 
 

- A capability for systemic innovations that redesign the production-consumption 

system. 
This capability aims at finding solutions to solving problems of the commons 

(common-pool resource problems). Such a capability facilitates a system transition, 
i.e. a change of the socio-technical regime towards a low-carbon economy. It requires 

companies to take responsibility for the wider system. 
 

- A capability to institutionalize sustainable practices within the industry and with other 

stakeholders. 
Through knowledge sharing and cooperation, the imitation of sustainable practices is 

encouraged. This reduces the transferability problem and time compression 
diseconomies that slow down the transition to sustainable practices. 
 

- A capability to act in a far-sighted manner in accordance with a sustainability vision. 
This requires companies to handle technically and socially complex issues with regard 
to the technologies of the future. Enabling factors for such a capability are lower 

requirements for returns on sustainable investment as well as a vision that is shared 
with key stakeholders. 
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- A capability to contribute to regional sustainable development.  
Municipal energy companies can promote regional sustainable development in various 

ways. The spreading of sound environmental practices within the region contributes to 
better energy efficiency and less pollution. Resources are more fully used, resulting in 

less waste in terms of for instance excess heat, renewable residues and the like. On the 
customer side, offering sustainable products at little additional costs may create green 

local clusters. Quality of life is improved by a strong focus on renewables and clean 
technology. Furthermore, investments in clean technology, often in cooperation with 

other actors, promote regional sustainable development. The creation of new markets 
(particularly relating to biogas) offers opportunities for a system change. By using 

local renewable resources energy security is improved and various risks are mitigated. 
In addition, the creation of a green profile for the municipality or region can attract 

new business to the area, offering additional job opportunities. Going beyond these 
benefits, value from the energy business is created and appropriated locally, as any 
surplus goes to the municipality. 
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7 Concluding discussion 

This study aims at elucidating how the transition towards an environmentally sustainable 

business is managed by municipal energy companies with a high environmental commitment. 
In this chapter conclusions are drawn on three areas of inquiry embodied in this aim. First, 
strategies at the core of such a transition, addressed as strategies for environmental 

sustainability, are investigated. The next section draws conclusions on the characteristics of 
such strategies and discusses differences between the case companies. Second, mechanisms 

that facilitate the process of embedding such strategies in the companies, i.e. greening 
mechanisms, are discussed in section 7.2. Third, the contribution of strategies for 

environmental sustainability to the sustainable development of the firm and society, by means 
of the capabilities and resources developed in this process, is addressed. Conclusions on value 

creating capabilities and resources are drawn in Section 7.3. Thereafter, the contributions of 
the thesis are outlined, and its implications for theory and practice are discussed. Finally, 

limitations are addressed, and suggestions for further research are made. 

7.1 The strategies for environmental sustainability of the environmentally 
committed municipal energy companies  

The strategies for environmental sustainability of the case companies seem to be firmly 
integrated into their general corporate strategies, rather than constituting add-on strategies. 

Distinct elements of the sustainability strategy represent central parts of the business 
development at the studied companies. They represent vigorous areas of management and 

development, reflecting how the companies envision their future position on a market 
increasingly concerned with environmental performance. To judge from the study, strategies 

for environmental sustainability are primarily driven by the perceived need to reposition the 
company for future competitiveness and growth, risk management considerations and 

reputational concerns. 
Although some common patterns could be observed in the case companies, leading to 

similar capabilities and resources, it is concluded that strategies for environmental 
sustainability are company-specific rather than standardized. This confirms Sharma and 

Vredenburg’s (1998) observations. The firm-specificity of the strategies indicates that there 
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are different understandings and approaches as to how the sustainability of the energy 
business can be improved. Companies have individual interpretations of what a sustainable 

energy system entails and what the possibilities and role of the company involve. Arriving at 
a company-specific approach can be seen as a process of sensemaking (Weick, 1988) that 

translates into a vision and strategy for environmental sustainability. Frequently, companies’ 
visions stretch the limits of traditional energy companies to become facilitators of a 

sustainable society in energy issues.  
There are several likely reasons why corporate strategies for environmental sustainability 

differ. From a broader perspective, actions to combat climate change are a relatively new 
phenomenon, and the deep and far-reaching changes in the business practices required are not 

yet fully understood. Therefore, it is probable that associated (best) practices (that follow new 
norms and values) are in the formation stage, not yet institutionalized.  

Differences can also be ascribed to each company’s particular background, e.g. historical 
circumstances, geographical variations, ambitions of the owners and existing resources and 
competencies. Obviously, unique historical conditions and path dependence shape the 

development of strategies for environmental sustainability. Path dependence determines such 
strategies not only from the point of view of the technical configuration, but also through the 

process of automorphism, meaning that the transition to sustainable business is tackled with 
the same strategic tools used when solving previous challenging problems. This is related to 

Grant’s (2001) recommendation to build a strategy on the company’s relative strengths. The 
case companies’ strategies for environmental sustainability combine well with their perceived 

relative strengths: WestEnCo focuses strongly on resource efficiency and staying at the 
forefront of clean technology development; SouthEnGroup takes advantage of cooperations 

and strong local embeddedness; and LocalEnCo leverages its sustainability strategy with 
service-mindedness and agile internal coordination. The development of a strategy for 

environmental sustainability can thus be seen as a path dependent, cumulative process 
evolving over time, whereas early commitment, unique historical conditions and 

automorphism influence the depth and characteristic features of the strategy.  
Due to the variety in approaches towards managing “the interface between business and 

the natural environment” (Sharma, 2000:682), what a strategy for environmental sustaina-
bility entails is best answered conceptually, although empirical illustration can create further 

understanding. The variety of strategies for environmental sustainability does, however, not 
constitute a problem as such. Given the complexity of the challenge, diversity in sustainable 

solutions may be preferable over a single development trajectory. 
Surprisingly few differences in the companies’ strategies for environmental sustainability 

could be assigned to size. Contrary to the general perception in the literature (e.g. Aragón-

Correa, 1998; Sharma, 2000, Roy et al., 2001), large companies do not seem to be in a better 
position to integrate environmental concerns into business. However, size seems to affect the 

scope and reach of such strategies; In this study, the two larger case companies, WestEnCo 
and SouthEnGroup, are eager to build up the competences and resources to explore new 



CONCLUDING DISCUSSION 

223 
 

business lines, which affects their range of products and technologies. The largest company, 
WestEnCo, clearly takes higher technical risks, which is compensated by a portfolio approach 

towards production technologies, input fuels and business lines, allowing flexibility and risk 
minimization over time. A distinguishing feature of the largest company is also its 

willingness to engage in political dialogue on the future of the energy system. In contrast, 
LocalEnCo, the small company, concentrates mostly on the core energy business, i.e. 

providing electricity and heat. Due to its small-sized production system, it is forced to put ‘all 
eggs in one basket’ regarding the choice of production technology. Its technical options are 

limited, resulting in less operational flexiblity. Technical disadvantages seem, however, to be 
outweighed by organizational agility. No evidence points at small size as an obstacle, 

preventing a company from adopting an ambitious strategy for environmental sustainability. 
On the contrary, the small company’s strong local embeddedness and the more manageable 

volumes of renewable fuels required facilitate living up to an ambitious vision. Furthermore, 
the activities conducted under the environmental strategy are more easily coordinated, 
resulting in a more coherent strategy. This is quite a challenge for large or decentralized 

firms. To conclude, municipal energy companies irrespective of size have good possibilities 
to implement a strategy for environmental sustainability. 

Strategies for environmental sustainability are conceptually framed as the aggregate of 
environmentally-oriented activities and practices conducted in the four areas of emissions 

reduction, product stewardship, clean technology and sustainability vision. These areas differ 
in the degree of organizational commitment required and the potential held to contribute to 

environmental sustainability. The study of the case companies suggests that emissions 
reduction forms the very base of the strategies for environmental sustainability. The 

companies have long experience with environmental management, and their emissions 
reduction strategies are well-elaborated.  

According to this study, product stewardship seems to be the most challenging 
conceptual area, contrary to Hart & Milstein’s (2003) suggestions. This strategy is based on 

an incremental learning process, and calls for parallel changes in the business model. 
Requiring systemic innovations across different organizational units, product stewardship 

seems to create challenges for the two larger companies, whereas the small company sets a 
good example with its ambitious product stewardship strategy.  

The clean technology strategy is crucial to achieve radical improvements in 
environmental performance and to reposition the company. As observed by Makadok 

(2001a), if a firm fails to acquire crucial resources, as in the case of SouthEnGroup’s delayed 
investment in Gravel Site, the firm’s capacity to generate economic value from its capabilities 
is restricted. Success or failure in clean technology deployment plays a crucial role for the 

development trajectory and future prospects of the case companies. Since clean technology 
ventures depend on complex social interactions, extensive coordination of activities and 

capabilities is required.  
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Sustainability vision might have the greatest potential to create further understanding of 
how the transition to a more sustainable energy system can be managed. Each company 

developed a distinctive vision for the changeover towards a more sustainable business and 
used it as a tool to align corporate activities and employee efforts towards a common 

objective.  
The conceptual areas are mutually embedded rather than unfolding in a path dependent 

manner, which is in line with earlier findings (e.g. Fowler & Hope, 2007). Working 
simultaneously within different areas is beneficial since incremental steps in each area allow 

for capabilities and resources to be accumulated in parallel. Given the mutual 
interdependence of the conceptual areas, coordinating and integrating capabilities and 

resources acquired in each area results in synergies. Gradually, a more sophisticated and 
coherent strategy for environmental sustainability evolves. Moreover, a sustainability vision 

seems vital to align the conceptual areas and develop the company in the desired direction. 
Social complexity is a key characteristic of sustainable strategies, in particular as firm 

size increases. Coordinating the various processes entailed by a strategy for environmental 

sustainability is a challenging management task involving many areas of the organization and 
even beyond. The follow-up and revision of environmental goals, the development of 

sustainable products and the planning process for clean technology investments are examples 
of such socially complex tasks. As raised by Conklin (2006), it is essential for firms to build 

capacity in handling social complexity, given the need for effective collaboration beyond the 
corporation to tackle wicked problems such as climate change. The breadth of challenges 

inherent in the strategies for environmental sustainability, as envisaged in the four conceptual 
areas, provides a means to develop that capacity. 

7.2 The greening mechanisms 

The concept of greening mechanisms captures the dynamic ways in which highly committed 

municipal energy companies work with sustainability issues. These mechanisms seem to 
facilitate the embedding of a strategy for environmental sustainability in the firm and its 

surrounding field. A mechanism scheme can deal with the complexity involved in the 
implementation of a strategy for environmental sustainability, and explain by what means a 

certain effect could be produced, thus providing a ‘how-possible’ explanation (Hedström & 
Ylikoski, 2010). Being a central interest of this study, the scheme of greening mechanisms is 

seen to provide insights and give guidance as to how environmental sustainability can be 
integrated in companies and embedded in their surrounding organizational field. The scheme 

features the five greening mechanisms environmental integration, communication and 
learning, innovation, cooperation and local embeddedness.  

Environmental integration refers to strong capabilities to integrate environmental aspects 
into the technical and management systems of the case companies. Thus, environmental 

considerations permeate corporate decisions, activities and systems. Communication and 
learning creates a platform for organizational and behavioural changes towards 
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environmentally sustainable business. Good abilities to communicate and learn help the 
studied firms to acquire a better understanding and capacity to handle the challenges ahead 

triggered by climate change. In addition, effective stakeholder communication can facilitate 
driving the sustainability agenda forward. Furthermore, strategies for environmental 

sustainability require novel approaches to business development and hence, innovation is an 
essential ingredient of such strategies at the case companies. A broad definition of innovation 

seems important to catch more subtle changes, such as business model and management 
innovations. Developing green products is an important area for innovations directed at 

consumers, but even more so clean technologies that allow for more radical changes in the 
production of energy. Similarly, cooperation offers many opportunities to improve the 

sustainability of the energy system. It not only facilitates a more efficient resource use, but 
also promotes business expansion and the dissemination of clean technology. A willingness 

to cooperate is crucial for achieving the systemic changes required to manage the transition to 
sustainable practices, products and technologies. These are beneficial not only to the firm but 
also to its stakeholders and the local community. 

Local embeddedness seems to be a characteristic feature of highly committed municipal 
energy companies. The case companies are driven by the desire to contribute to the 

sustainable development of society within the sphere of their activities and to increase the 
local quality of life. This purpose of the company may differ from the view of multinational 

energy companies that to a large extent have a dominating role in the configuration of the 
energy system. This research exposes an alternative, the locally embedded ‘task force’ whose 

incentives ultimately are community-based. 
Through clean technology investments in the region and an embedding of their activities 

into the local context, the studied municipal energy companies can concentrate value creation 
from the energy system at a local level (cf. Johansson et al., 2005). Thus, they constitute a 

valuable tool for their respective municipal owner(s) to realize important goals beyond the 
provision of infrastructural services (cf. Rönnborg, 2009). Furthermore, strong local 

embeddedness, manifested in political support and public trust, could be a way to avoid 
delays in clean technology investments. Therefore, a shared understanding of the future 

development pathway for both the company and the region is crucial for taking strong 
actions. In light of the firm belief that the local level is an appropriate platform for finding 

solutions to sustainability challenges (Hägerhäll, 1988; UN, 1992), municipal energy 
companies are well-positioned to assist with the transition towards a sustainable society. 

7.3 Value creating capabilities and resources 

Walls et al. (2011) maintain that firms with a long history of environmental strategy are more 

likely to have built valuable environmental capabilities. In this research, 108 capabilities and 
resources were identified that can be associated with the case companies’ strategies for 

environmental sustainability. The occurrence of these capabilities in each conceptual area, 
each greening mechanism and at each intersection was examined. A similar analysis for each 
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company provided a basis for comparing strengths and weaknesses as well as qualitative 
aspects of their strategies. In the final step, the capacity of the capabilities to create firm value 

and shared value was assessed. The extent to which the capabilities were found in all firms, 
or were firm-specific, has also been examined. 

To conclude from the analyses, considerably more capabilities and resources hold the 
potential to create shared value rather than value predominantly for the firm. The most 

frequently identified benefit creating firm value is the contribution to a favorable future 
position. For capabilities and resources generating shared value, coordination is the most 

commonly suggested benefit. This indicates that firms must be capable of handling social 
complexity beyond the firm in order to manage the transition towards a sustainable energy 

system. Thereby, coordination may well hold the greatest potential to create a favorable 
future position for the firm, confirming the relevance of the greening mechanism 

cooperation. 
Two thirds of the capabilities within environmental integration generate mainly firm 

value. More than half of these capabilities are found in all three firms, pointing at the 

important function of environmental management systems to spread best practices. Local 
embeddedness, innovation and cooperation hold the largest potential to generate shared 

value. The main contribution of the three mechanisms to sustainable development seems to 
lie in enabling coordination and far-sighted actions. Interestingly, the large majority of 

capabilities and resources developed within local embeddedness creates shared value and can 
be found in all three firms. Overall, WestEnCo developed most capabilities generating shared 

value, and many of these capabilities are unique to this firm. 
To judge from the best practices identified, strategies for environmental sustainability 

involve similar activities and practices in many areas. Generic capabilities are mostly 
developed within environmental integration, local embeddedness and communication and 

learning. Cooperation within the energy sector, particularly regarding efficient resource use, 
is a further best practice.  

It can be concluded that local embeddedness is a widespread best practice among 
municipal energy companies, holding strong potential to contribute to shared value. Despite 

similar capabilities, this dimension differs between firms, given the path dependent 
development of the capabilities anchored in the specific historical, geographic and structural 

conditions of the area of operations where each firm has its roots. These capabilities and 
resources resemble the concept of non-rivalrous resources over which firms do not need to 

compete (cf. Kraaijenbrink, 2010). Fostering capabilities and best practices underlying local 
embeddedness can create value for society without harming the competitive position of the 
firm, thus creating opportunities for replication. 

Overall, slightly more than a third of the capabilities and resources identified are firm-
specific. As could be expected, the greening mechanism innovation contains a high share of 

firm-specific capabilities. These innovation capabilities have bearing on all conceptual areas 
of a strategy for environmental sustainability. WestEnCo is clearly superior to the smaller 
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firms in terms of innovation capabilities, which may be linked to a capability for higher-order 
learning.  

Many best practices can be associated with cost savings, while the firm-specific 
capabilities are more likely to generate reputational advantages or a favorable future position. 

Hence, the benefits of best practices are more tangible and short-run, while the firm-specific 
capabilities generate more intangible, long-run benefits. Two tentative conclusions can be 

drawn from this; Firstly, best practices spread more easily when they can be associated with 
cost savings and, secondly, firm-specific capabilities are frequently more complex, requiring 

more time and resources to form. They are path dependent and difficult to imitate, thus 
representing authentic capabilities and resources in the sense of the RBV.  

Among the 108 capabilities and resources, 25 can be characterized as resources. Many of 
them have been built up over time or are related to knowledge or attitudes embedded in 

human resources, thus sharing features with the invisible resources described by Itami (1987). 
The suggested capabilities seen to create shared value by aiding a transition towards a 

more sustainable energy system (addressed in Section 6.3.4) represent the essence of what 

distinguishes strategies for environmental sustainability in highly committed municipal 
energy companies. These capabilities complement the natural-resource-based view, and 

surpass the traditional boundaries of the firm. Working on various fronts to facilitate an 
energy transition, strategies for environmental sustainability target diverse stakeholders: 

Customers, since their behavior is decisive for the volumes and type of energy produced; 
competitors, as institutionalizing sustainable business practices benefits the firm and the 

wider industry; and regional actors, since they are vital partners for optimizing resource use, 
for cooperations facilitating clean technology investments, and for working towards a 

sustainable region in energy matters more generally. The far-sighted visions and actions of 
the companies aim at systemic innovations at a local or regional level, speeding up the 

transition from the current socio-technical regime to a low-carbon economy.  

7.4 Contributions 

This thesis explores a novel way of knowledge creation by linking the concepts of activities, 
mechanisms and capabilities to elucidate value creation from environmentally sustainable 

strategies in firms and by firms towards society. The mechanism concept in particular has not 
been addressed before in literature on business and the natural environment.  

Firstly, an empirical contribution is made by offering detailed case studies and 
descriptive accounts of strategies for environmental sustainability in three highly committed 

municipal energy companies. These case studies provide close insights into the management 
of environmental sustainability issues in a subgroup of companies in the Swedish stationary 

energy sector. Such accounts can exemplify the implementation of environmentally sound 
business practices in a high-impact sector.  

The study context chosen is of particular interest for two reasons. Firstly, given the fact 
that Sweden is recognized as a forerunner in climate change mitigation, backed-up by 



CHAPTER 7 

228 
 

stringent energy policies, investigating Swedish firms at the forefront of ‘greening’ the 
energy system can offer insights into corporate responses to such policies. The sustainability 

strategies pursued and their benefits to the firm and society are particularly interesting. 
Secondly, the choice of municipal energy companies as objects of study can contribute to 

knowledge on the governance of sustainability issues in publicly-owned corporations. Such 
insights are valuable, given the differences in understandings of corporate sustainability 

between public and private organizations (Russel et al., 2007) and the dominant focus of prior 
studies on private firms. Thus, this study sheds light on the business logic of locally 

embedded firms with an ambition to contribute to a sustainable society with respect to energy 
issues.  

A further contribution is made by developing a scheme of greening mechanisms. This 
scheme suggests a way to interpret and explain how environmental sustainability is 

embedded in municipal energy companies and their surrounding organizational field. 
Mechanisms-based explanation is a methodological as well as an epistemological novelty for 
studying the transition to sustainable business. The approach goes below the surface of what 

is directly observable, and investigates the more fundamental conditions of the phenomenon 
under study (Danermark et al., 2002). The mechanism-based approach rests upon practical 

rationality (Sandberg & Tsoukas, 2011), enabling the development of a theory close to 
practice.  

A methodological implication of using a mechanism scheme is that an additional layer of 
analysis is added between activities and practices on the one hand, and capabilities and 

resources on the other. This strengthens the robustness of the analysis. Moreover, the 
combination of the greening mechanisms with a conceptual framework based on extant 

research in this area allowed for cumulative knowledge creation. Thereby, a more fine-
grained picture could be gained of the transition towards sustainable business, shedding light 

on the processes inside the ‘black box’ where organizational capabilities and resources take 
form (cf. Sheehan & Foss, 2007).  

The use of a mechanism scheme makes a methodological contribution by providing an 
alternative to how value creation processes can be studied. According to Marcus (2005), little 

research has been done on the formation of an overall competence in environmental 
management. The greening mechanisms provide valuable insights into the efforts required to 

develop the capabilities and resources underlying a strategy for environmental sustainability.  
From a narrative perspective, mechanisms-based description and explanation can create a 

consistent storyline, while providing an empirical language that facilitates the comprehension 
of a complex phenomenon. 

The opportunities for developing and spreading environmental best practices created by 

the local embeddedness dimension are an interesting empirical finding. This has not been 
explicitly addressed in earlier literature on business and the natural environment. 

Furthermore, a theoretical contribution is made by linking the field of sustainability with 
the resource-based view. The concept of shared value creation between business and society 
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(Porter & Kramer, 2006; 2011) is connected to the resource-based view, and a set of criteria 
is established against which the creation of shared value can be assessed. This addresses the 

scarcity of attempts to bridge strategic management research and sustainability research. The 
criteria particularly relate to the wicked problems encountered when implementing 

sustainability strategies. The findings highlight the importance and benefits of conceiving 
strategies that are not confined to the boundaries of the firm. Bridging firm strategy and 

sustainable development considerations requires that a broader set of challenges is addressed 
by firms than the traditional aspiration of serving markets. It necessitates a thorough 

understanding of the challenges and opportunities inherent in a system transition such as the 
change towards a more sustainable energy system. 

7.5 Implications for theory and management 

The ‘framework of conceptual areas of strategies for environmental sustainability’ 

operationalizes such strategies as the aggregate of environmentally-oriented activities and 
practices performed in four qualitatively different areas. This reflects that such strategies 

encompass distinct fields propelled by different drivers and future prospects. This 
conceptualization can create awareness with managers that the transition towards 

environmentally sustainable business requires simultaneous commitment and resource 
allocation in four distinctive areas. Hence, it is a multidimensional challenge. The framework 

can also be used as a tool to assess current corporate activities and practices, identifying 
strengths and weaknesses, similar to what was suggested by Hart (1997).  

Secondly, providing a middle range theory of greening mechanisms can reduce the 
complexity of making business more sustainable, presenting an opportunity to bridge the 
theory-practice gap between academia and management (e.g. Sandberg & Tsoukas, 2011). 

Organizational practitioners can contemplate their strategies and practices from a different 
angle, providing them with an opportunity for reflection and new insights that can infuse their 

strategic planning. Jointly, the ‘framework of conceptual areas’ and the ‘scheme of greening 
mechanisms’ can enrich the discussion on sustainable practices in organizations (Wikström, 

2010) and facilitate action.  
Furthermore, practitioners and decision-makers in energy companies can gain awareness 

of the capabilities and resources enabling the transition towards environmentally sustainable 
business, as well as how these can be built up. The challenges to manage such a changeover 

are thus made more explicit and intelligible. 
As highlighted by Kogut and Kulatilaka (1994), capabilities are valuable because of their 

inherent complex options on future opportunities. By elucidating qualitative aspects of the 
capabilities and resources created in highly committed companies, more could be learned 

about the contribution of each greening mechanism to the sustainable development of the 
firm and society. This creates a platform for firms and policy makers to assess the potential of 

anticipated measures and alternative development pathways based on a number of qualitative 
indicators. 
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Building on the notion of shared value creation (Porter & Kramer, 2006; 2011), this study 
hypothesizes how firms can simultaneously create value for the firm and shared value 

between the firm and society. It becomes increasingly clear that the dominant focus of the 
strategy literature on proprietary value (e.g. Henneberg et al., 2005) is insufficient to cope 

with the complex challenges of our time. The implications for theory are that researchers 
should broaden their perspectives on value creation and pay more attention to the tensions 

and synergies between firm value creation and shared value creation.  
Policy makers and local politicians should be made more aware of the shared value that 

municipal energy companies can deliver by engaging in a strategy for environmental 
sustainability and working for an energy system transition in their area of operations. This 

force should be harnessed through a close dialogue between local politicians and the 
municipal energy company. Furthermore, given the importance of clean technology 

investments for the sustainable development of the energy system and society, barriers to 
such investments from e.g. lengthy and cumbersome approval processes should be removed.   

7.6  Final reflections and suggestions for further research 

Conducting case studies of three municipal energy companies differing in size and 

organizational structure, and in which the process of interest was ‘transparently observable’, 
is one of several conceivable ways to study the issues of interest. Method choices inevitably 

result in strengths and weaknesses. In this research, empirical depth was favored over breadth 
to gain understanding of the qualitative characteristics of the transition process in companies. 

These characteristics are difficult to capture otherwise. Evidently, how we choose to look at 
the world affects what can be seen. 

At the same time, the phenomenon of interest was kept broad at the firm level in order to 

gain an overarching picture of the empirical reality in a specific sub-field of the energy 
sector. Conducting problem-based research oriented towards practice required trade-offs as to 

the depth in which theoretical dimensions could be taken into account. It appears as if the 
comprehensive challenges triggered by sustainable development concerns are not 

reconcilable with a strictly disciplinary approach to knowledge creation. They may conflict 
with the traditionally more narrow research focus of disciplinary research. Problem-based 

research seems to benefit from theoretical breadth and a flexible research design. A bigger 
toolbox is required to tackle contemporary real-life problems, and new combinations of 

knowledge are needed. The lack of a clear academic home base might be somewhat risky, but 
on the positive side, this research may create opportunities for a cross-disciplinary dialogue. 

Takeaways from this study might be interesting or relevant to a broader audience.  
As addressed by George and Bennett (2005), it has to be kept in mind that case study 

findings are most likely to apply to the subclass of cases that share similar features, and this 
in a contingent way. The generality of findings made in this thesis, however, seems less of a 

concern. Exemplary case studies of how the pressing need to manage the transition towards a 
sustainable energy system is handled may not necessarily require this kind of justification. 
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Their value lies in illustrating how a pressing issue of public interest is handled. Nevertheless, 
the congruence of most findings with prior research and theory may be an indicator of 

generality. Moreover, it has been a guiding principle to present the case studies in a detailed 
and transparent fashion, allowing for the reader to form an opinion whether or not the 

conclusions drawn seem reasonable.  
Furthermore, it has to be acknowledged that the phenomenon under study is embedded in 

the overarching endeavours to combat climate change on a local, national and global level. 
This thesis zooms in on a tiny fraction of these broad, on-going endeavors. Although the 

impact of such local efforts is negligible in view of the general trends in greenhouse gas 
emissions, experiences made here are not altogether irrelevant in view of Sweden’s good 

contacts with various high-emitting nations. The efforts made in the Swedish context may be 
a drop in the ocean but at the same time rings may spread on the water.  

Against the background of a warming climate, further insights in the workings of 
strategies for environmental sustainability are needed. This thesis can lay a foundation for 
further research that could go more in depth or apply the suggested frameworks in other 

settings. My foremost suggestions for follow-up studies are the following: 

 To investigate if the greening mechanisms derived from the empirical study hold even in 

other contexts than that of Swedish municipal energy companies. Privately-owned energy 
companies in Sweden or abroad might be suitable fields to test the framework or elaborate 

a corresponding one. It could even be of interest to use the framework to study 
environmental strategies of municipal energy companies in other countries with strong 

environmental policies, for instance Germany.  

 A further suggestion relates to making more in-depth studies of the four conceptual areas 

with energy companies that differ in various ways. In particular, it might be interesting to 
use a forward looking approach to assess the effects of differing corporate sustainability 

visions on the strategies implemented in the companies, and the consequences this might 
have for the development of the energy system as a whole.  

 Another area of interest refers to shared value creation and the social aspects of the 
transition towards sustainability. In the past, technical and economic aspects have largely 
dominated the discussions. More emphasis should be put on problem framing, knowledge 
transfer and how social aspects can foster environmental sustainability. In this respect, 
further studies of the role of local embeddedness in managing the energy transition may be 
fruitful.  
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Appendix 1: Evaluation sheet for case company selection 
 

1. Fact sheet 

Company: 

 

 

Head office:  

Short description 
 

 

Vision/Mission  
 

No. of employees:  

Customer base: 
 

 

 

Ownership structure: 
 

 

Markets active in: 
 

 

Business lines  
 

Type(s) of energy 
production: 
 

 

Main fuels used: 
 

 

Financial 
information: 
 

Revenues 2006:  
EBITDA 2006:  
Turnover 2006: 
Investments 2006: 

Technical 
information: 
 

KWh produced: 

Ongoing projects 
 

 

 

Other information 
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2. Sustainability-oriented activities 

TECHNICAL ACTIVITIES (Renewable and bridging technologies)         Comments 

Biofuel production / distribution   

Biogas recovery from landfills or sludge   

Biomass-fired power production/project   

Biomass gasification plant/project   

Cogeneration (CHP) plants/project (combined heat and power)   

Coal gasification plant/project   

Working on CO2 capture and storage techniques   

District heating extension plans/projects   

Energy efficiency improvements   

Energy recovery from waste   

Fuel cells (hydrogen) projects   

Fuel switching (coal to gas, fossil to renewable, etc.)   

Gas-fired power plants, other gas projects   

Geothermal power/projects   

Hydroelectric power/projects   

Natural gas combustion for electricity or heat production   

Natural gas distribution (as car fuel or to buildings)   

Nuclear power plants   

Solar panels (photovoltaic cells) project   

Upgrading of power plants   

Wave power project   

Wind power/wind farm projects   
 

BONDING ACTIVITES          Comments 

Ambitious environmental policy   

Carbon emission reduction targets   

CDM/JI project participation   

Certified environmental management system (ISO 14001, EMAS)   

Collaboration with public administration and other stakeholders   

Co-operation with local forest or agricultural industry   

Collaboration with other utility companies (common projects)   

Domestic heating solutions other than district heat   

Energy services to customers   

Environmental awards received / Included in climate index   

Environmental communication   

Environmental reporting (climate specific, e.g. carbon intensity)   

Environmental training (internal)   

Environmental or energy related education (external):   

Internal green research and development    

Promoting energy efficiency measures with customers   

Supports external green research and development   

Taking an active role in climate debate   

Other voluntary measures for sustainability   
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Appendix 2: Interview guide 

 
Meeting with X 

Date:  

 

Please could you shortly present yourself and your work? 

What are company Y’s strenghts? 

How would you describe company Y’s business strategy? 

What role does the environment play in the business strategy? 

What makes it possible for the company to engage in a large investment such as Z? 

What were the driving forces for the choice of a large combined heat and power plant fuelled with 
biomass? 

Which were the main arguments for choosing renewable fuels? Have other fuel alternatives been 
discussed? 

Did the owners influence the planning of the investment, for instance with regard to size or choice of 
fuels? 

How important was the fact that the company is municipally-owned for the realization of the investment? 

What calculation method did you use to evaluate the investment? (NPV, payback time, other) 

What other factors besides profitability were taken into account when evaluating the investment? 

What advantages is the new combined heat and power plant likely to bring to your operations?  

What changes will the new investment involve for your business? 
For instance, do you intend to produce environmentally-certified green electricity in the future? 

------------- 

What are, according to you, the driving forces for focusing on environmentally-friendly solutions? 

How important is it for the company to have an environmentally-friendly profile?  
What are your customers’ reactions to this? What other reactions do you get? 

I read on your webpage that customers can influence how energy is produced by making conscious 
choices. How have customers’ preferences influenced your business activities?  

How do you work to make sure that the company adapts to changes happening in your environment?  
How can you keep developing your business? 

-------------- 

How do you look upon the relationship between business and the natural environment? Is it possible to 
reconcile economic interests with environmental sustainability? 
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How are environmental criteria integrated into decisions-making at your company? 

What does the fact that you are a small energy company entail in terms of challenges for the changeover 
to renewables? 
How do you work with these challenges? What are the focus areas? 

How does the local embeddedness of the firm influence the direction of your energy production?  
To what extent is it important for a small, municipal energy company to switch to renewables? 

What is the owners’ and the board of directors’ role in this development?  
What position do environmental issues have in the discussions? 

The owners and the board of directors, to what extent are they knowledgeable about energy issues and 
related environmental problems?  

How would you describe the cooperation between the management and the board of directors?  

To what extent would you regard your owners to be actively involved in the development of the 
company? 

What are the common interests between the owners (the municipality) and your company as the local 
energy provider? 

What kind of collaborations do you have with the municipality? 

Seen from a ten-year perspective: Are there any business areas that you would like to venture in that 
could contribute to the sustainable development of society? Which ones? 

 

 

Thank you for your time!
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d
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R
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n
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at
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at
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ra
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at
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b
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ra
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at
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R
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R
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th
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u
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o
m
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u
n
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at
io
n
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n
d
 l
ea
rn
in
g 
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lit
at
e 
em
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si
o
n
s 
re
d
u
ct
io
n
s 
fo
r 
ex
am

p
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 t
h
ro
u
gh

 k
n
o
w
le
d
ge
 e
xc
h
an
ge
 w

it
h
in
 a
 c
o
m
m
u
n
it
y 
o
f 
p
ra
ct
ic
e
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In
p
u
ts
 f
ro
m
 o
th
er
 p
ro
fe
ss
io
n
al
s 
fa
ci
n
g 
si
m
ila
r 
ch
al
le
n
ge
s 
al
lo
w
 t
h
e 
en

vi
ro
n
m
en

ta
l 
m
an
ag
er
 t
o
 d
ev
el
o
p
 t
h
e
 e
n
vi
ro
n
m
en

ta
l 
w
o
rk
 o
f 
th
e 
gr
o
u
p
 f
u
rt
h
er
. 

R
eg
u
la
r 
fa
ce
 t
o
 f
ac
e 
m
e
et
in
gs
 w
it
h
 e
n
vi
ro
n
m
en

ta
l 
co
o
rd
in
at
o
rs
 a
re
 h
el
d
 t
o
 e
n
su
re
 t
h
at
 c
e
n
tr
al
 k
n
o
w
le
d
ge
 i
s 
d
is
se
m
in
at
ed

 a
n
d
 e
n
vi
ro
n
m
en

ta
l 
st
an
d
ar
d
s 

im
p
le
m
en

te
d
 t
h
ro
u
gh
o
u
t 
th
e 
gr
o
u
p
. 
C
o
n
si
d
er
in
g 
th
at
 le
ar
n
in
g 
is
 a
 n
ec
es
si
ty
 t
o
 a
cc
o
m
p
lis
h
 c
h
an
ge
, 
re
gu
la
r 
en

vi
ro
n
m
en

ta
l t
ra
in
in
g 
is
 e
ss
en

ti
al
 t
o
 s
u
p
p
o
rt
 

th
e
 g
re
e
n
 c
u
lt
u
re
, e
n
ga
ge
 e
m
p
lo
ye
es
 in

 t
h
e 
ta
sk
 t
o
 c
u
t 
em

is
si
o
n
s 
an
d
 a
ct
iv
at
e
 t
h
ei
r 
cr
ea
ti
vi
ty
 t
o
 f
in
d
 w
ay
s 
to
 c
o
n
d
u
ct
 b
u
si
n
es
s 
in
 a
 m

o
re
 e
n
vi
ro
n
m
en

ta
lly
‐

fr
ie
n
d
ly
 w
ay
. T
o
 c
o
n
cl
u
d
e,
 t
h
e 
gr
o
u
p
 s
ee
m
s 
to
 h
av
e 
cr
ea
te
d
 a
 g
o
o
d
 e
n
vi
ro
n
m
e
n
t 
fo
r 
e
m
p
lo
ye
e 
in
vo
lv
em

e
n
t 
in
 e
n
vi
ro
n
m
en

ta
l i
m
p
ro
ve
m
en

ts
. 

Lo
ca
lE
n
C
o
: 
A
cc
o
rd
in
g 
to
 
vo
n
 
M
al
m
b
o
rg
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0
0
2
:3
1
2
),
 
an

 
en

vi
ro
n
m
en

ta
l 
m
an
ag
em

e
n
t 
sy
st
em

 
ca
n
 
se
rv
e 
as
 
“a
 
to
o
l 
fo
r 
co
m
m
u
n
ic
at
iv
e 
ac
ti
o
n
 
an
d
 

o
rg
an
iz
at
io
n
al
 l
ea
rn
in
g”
. 
Lo
ca
lE
n
C
o
’s
 c
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e 
sh
o
w
s 
th
at
 c
o
m
m
u
n
ic
at
io
n
 i
s 
im

p
o
rt
an
t 
to
 e
m
b
e
d
 e
n
vi
ro
n
m
e
n
ta
l 
co
n
si
d
er
at
io
n
s 
in
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 t
h
e 
d
ay
‐t
o
‐d
ay
 w

o
rk
 o
f 

em
p
lo
ye
es
 a
n
d
 g
et
 t
h
e
 e
n
vi
ro
n
m
en

ta
l w

o
rk
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o
n
e
 (
i.e
. c
o
m
p
ly
 w
it
h
 r
eq

u
ir
em

en
ts
 o
f 
th
e
 c
er
ti
fi
ed

 m
an
ag
e
m
en

t 
sy
st
em

).
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it
h
o
u
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th
e
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o
n
ti
n
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o
u
s 
ef
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rt
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f 

269 



th
e 
en

vi
ro
n
m
en

ta
l 
co
n
tr
o
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 e
n
ga
ge
 a
n
d
 e
n
co
u
ra
ge
 e
m
p
lo
ye
e
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 t
h
e 
en

vi
ro
n
m
en
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l 
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an
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em

en
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o
u
ld
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o
t 
b
e 
d
ev
el
o
p
e
d
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u
rt
h
er
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n
d
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o
u
ld
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o
t 
b
e
 m

o
re
 t
h
an
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ap
er
 e
xe
rc
is
e
. H

e
n
ce
 c
o
m
m
u
n
ic
at
io
n
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h
e 
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b
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ca
n
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h
e
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n
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n
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ac
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ca
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o
rk
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h
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n
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m
en
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e
 le
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o
 t
h
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h
e
 e
n
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ro
n
m
en
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n
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u
th
en

ti
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p
ar
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o
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co
rp
o
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te
 v
al
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es
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n
d
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u
lt
u
re
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u
ra
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ili
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im

p
le
m
e
n
ta
ti
o
n
 o
f 
m
o
re
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u
st
ai
n
ab
le
 w

o
rk
in
g 
p
ra
ct
ic
es
 a
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th
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m
p
an
y.
 T
h
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en

vi
ro
n
m
en

ta
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w
o
rk
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ge
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o
w
ar
d
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n
ti
n
u
o
u
s 
im

p
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ve
m
en
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en
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h
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h
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m
p
an
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h
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ti
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e
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re
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en

ta
l m

an
ag
em

e
n
t 
h
as
 u
n
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o
u
b
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ea
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ig
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ev
er
, 
th
er
e 
is
 t
h
e
 r
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th
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m
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b
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b
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n
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re
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o
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d
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w
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d
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n
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p
h
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p
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o
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n
ge
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 b
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n
g 
o
n
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h
e
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o
n
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er
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 c
o
m
p
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h
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 c
h
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d
 f
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m
 e
n
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gy
 p
ro
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d
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ro
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d
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n
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en
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er
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h
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n
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p
 f
u
rt
h
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n
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d
ev
el
o
p
e
d
 a
s 
to
 h
o
w
 t
h
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m
p
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e 
cu
rr
en

t 
b
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   w
h
er
e 
p
ro
b
le
m
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ef
in
in
g 
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q
u
ir
ed
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re
q
u
e
n
t 
co
m
m
u
n
ic
at
io
n
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b
o
u
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co
rp
o
ra
te
 e
n
vi
ro
n
m
en

ta
l 
p
e
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o
rm

an
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 a
n
d
 p
ro
je
ct
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 w

el
l 
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 p
u
b
lic
at
io
n
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an
d
 e
ve
n
ts
 r
e
la
te
d
 t
o
 t
h
e 
e
n
vi
ro
n
m
en
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p
o
te
n
ti
al
ly
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p
ro
ve
s 
th
e 
re
la
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o
n
 w
it
h
 s
ta
ke
h
o
ld
er
s 
an
d
 c
o
n
tr
ib
u
te
s 
to
 c
re
at
in
g 
a 
gr
ee
n
 p
ro
fi
le
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ca
lE
n
C
o
: 
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 l
in
e
 w

it
h
 H
ar
t 
(1
9
9
7
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 c
re
at
in
g 
p
re
fe
re
n
ce
 f
o
r 
su
st
ai
n
ab
le
 p
ro
d
u
ct
s 
an
d
 e
d
u
ca
te
 c
u
st
o
m
er
s 
is
 p
ar
t 
o
f 
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ca
lE
n
C
o
’s
 p
ro
d
u
ct
 s
te
w
ar
d
sh
ip
 

st
ra
te
gy
. 
It
 i
n
vo
lv
es
 g
iv
in
g 
gu
id
an
ce
 t
o
 c
u
st
o
m
er
s 
as
 t
o
 w
h
at
 p
ro
d
u
ct
 t
o
 c
h
o
o
se
. 
To

 h
av
e 
cu
st
o
m
er
s 
m
ak
e 
‘t
h
e
 r
ig
h
t 
ch
o
ic
e’
 i
s 
p
ar
t 
o
f 
a 
le
ar
n
in
g 
p
ro
ce
ss
 

an
d
 a
n
 a
ch
ie
ve
m
en

t 
as
 s
u
ch
. 
H
en

ce
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co
n
n
ec
ti
n
g 
th
e 
w
id
er
 p
ro
b
le
m
s 
o
f 
cl
im

at
e
 c
h
an
ge
 a
n
d
 e
n
vi
ro
n
m
en

ta
l d
eg
ra
d
at
io
n
 t
o
 t
h
e 
co
n
su
m
er
 a
n
d
 h
is
 c
h
o
ic
e 
o
f 

p
ro
d
u
ct
s 
is
 a
 d
el
ic
at
e 
ta
sk
 w
h
ic
h
 r
eq

u
ir
es
 c
o
m
m
u
n
ic
at
io
n
 s
ki
lls
 a
n
d
 a
 c
o
n
vi
n
ci
n
g 
rh
e
to
ri
c.
 

W
e
st
En

C
o
: 
C
o
m
m
u
n
ic
at
io
n
 a
n
d
 le
ar
n
in
g 
is
 im

p
o
rt
an

t 
fo
r 
su
st
ai
n
in
g 
an
d
 e
xt
en

d
in
g 
b
u
si
n
es
s.
 If
 c
o
m
m
er
ci
al
 d
is
tr
ic
t 
h
ea
ti
n
g 
cu
st
o
m
e
rs
 a
re
 d
is
sa
ti
sf
ie
d
, t
h
ey
 

m
ig
h
t 
le
av
e 
d
es
p
it
e 
h
ig
h
 s
w
it
ch
in
g 
co
st
s.
 I
t 
is
 t
h
er
ef
o
re
 i
m
p
o
rt
an
t 
to
 k
e
ep

 a
 c
o
n
st
an
t 
d
ia
lo
gu
e 
ab
o
u
t 
th
e 
cu
st
o
m
er
s’
 w
an
ts
 a
n
d
 n
e
e
d
s 
an
d
 ‘
sy
n
ch
ro
n
iz
e
 

w
o
rl
d
 v
ie
w
s’
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Th
e
 c
o
m
p
an
y’
s 
co
m
m
u
n
ic
at
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ie
s 
an
d
 p
ro
vi
d
in
g 

em
is
si
o
n
 r
ed

u
ci
n
g 
so
lu
ti
o
n
s 
to
 a
 w
id
e 
ra
n
ge
 o
f 

in
d
u
st
ri
es
. 

X
 

X
X

D
eg
re
e 
o
f 
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n
o
va
ti
o
n

5
7
 

C
ap
ab
ili
ty
 t
o
 in
te
gr
at
e 
em

is
si
o
n
 r
ed

u
ci
n
g 
in
n
o
va
ti
o
n
s 

in
 t
h
e 
la
rg
er
 p
ro
d
u
ct
io
n
 a
n
d
 c
o
n
su
m
p
ti
o
n
 s
ys
te
m
 

(v
er
ti
ca
l i
n
te
gr
at
io
n
 o
f 
ac
ti
vi
ti
es
 in

 t
h
e 
va
lu
e 
ch
ai
n
, 

in
te
gr
at
e 
o
n
 r
aw

 m
at
er
ia
l s
id
e 
an
d
 c
u
st
o
m
er
 s
id
e,
 e
.g
. 

b
io
ga
s 
in
to
 f
u
el
ga
s 
= 
sy
st
em

 in
n
o
va
ti
o
n
) 

X
 

X
X

X

 In
n

o
va

ti
o

n
 /

 P
ro

d
u

ct
 S

te
w

a
rd

sh
ip

 

So
u
th
En

G
ro
u
p
: 
Th
e 
in
n
o
va
ti
o
n
 t
o
 b
u
ild

 r
en

ew
ab
le
 p
o
w
er
 in

to
 t
h
e 
p
ri
ci
n
g 
m
o
d
el
 b
y 
d
ef
au
lt
 f
o
r 
th
o
se
 c
u
st
o
m
er
s 
w
h
o
 f
ai
le
d
 t
o
 m

ak
e 
an

 a
ct
iv
e 
ch
o
ic
e
 is
 a
 

go
o
d
 w
ay
 t
o
 in
cr
ea
se
 t
h
e 
vo
lu
m
e
 o
f 
re
n
ew

ab
le
 e
le
ct
ri
ci
ty
 c
o
n
su
m
ed

. T
h
is
 w
ay
, c
u
st
o
m
er
s 
h
av
e 
to
 m

ak
e
 a
n
 a
ct
iv
e
 c
h
o
ic
e 
to
 r
ej
ec
t 
re
n
ew

ab
le
 p
o
w
er
 w
h
ic
h
 

m
ig
h
t 
b
e 
a 
b
ig
ge
r 
st
ep

 t
h
an

 t
ak
in
g 
th
e
 d
ec
is
io
n
 t
o
 p
ay
 e
xt
ra
 f
o
r 
re
n
ew

ab
le
 p
o
w
er
 u
n
d
er
 o
th
er
 p
ri
ci
n
g 
sc
h
em

es
. 
G
en

e
ra
lly
, t
h
e
 s
m
al
l m

ar
gi
n
s 
in
 t
h
e 
p
o
w
er
 

m
ar
ke
t 
se
e
m
 t
o
 l
ea
ve
 l
it
tl
e
 r
o
o
m
 f
o
r 
in
n
o
va
ti
o
n
s.
 W

it
h
 r
eg
ar
d
 t
o
 t
h
e 
d
e
m
an
d
 f
o
r 
cl
im

at
e‐
n
eu

tr
al
 d
is
tr
ic
t 
h
ea
t,
 t
h
e 
cu
rr
en

t 
m
o
d
el
 t
o
 s
el
l 
th
is
 p
ro
d
u
ct
 o
n
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 re
q
u
es
t 
is
 s
ee
n
 a
s 
an

 i
n
te
ri
m
 s
o
lu
ti
o
n
. 
Th

e 
fa
ct
 t
h
at
 t
h
is
 e
ve
n
tu
al
ly
 m

ig
h
t 
re
su
lt
 i
n
 a
 n
e
w
 p
ro
d
u
ct
 s
h
o
w
s 
th
at
 p
ro
d
u
ct
 s
te
w
ar
d
sh
ip
 s
tr
at
eg
ie
s 
ar
e 

in
cr
em

en
ta
l a
n
d
 b
as
ed

 o
n
 a
 le
ar
n
in
g 
p
ro
ce
ss
. T
h
is
 m

ig
h
t 
al
so
 b
e 
a 
co
n
se
q
u
en

ce
 o
f 
th
e 
n
ee
d
 f
o
r 
sy
st
em

ic
 in
n
o
va
ti
o
n
s 
ac
ro
ss
 d
if
fe
re
n
t 
o
rg
an
iz
at
io
n
al
 u
n
it
s.
 

Lo
ca
lE
n
C
o
: 
Th

e 
co
m
p
an
y 
h
at
ch
ed

 a
 n
u
m
b
er
 o
f 
in
n
o
va
ti
o
n
s 
re
la
te
d
 t
o
 t
h
ei
r 
p
ro
d
u
ct
s.
 F
ir
st
ly
, 
th
e
 i
d
ea

 t
o
 c
re
at
e
 a
 n
ic
h
e 
fo
r 
th
e
 e
le
ct
ri
ci
ty
 p
ro
d
u
ce
d
 a
t 

G
ro
ve
 H

ill
 a
n
d
 m

ar
ke
t 
it
 a
s 
‘lo
ca
lly
‐p
ro
d
u
ce
d
 e
le
ct
ri
ci
ty
’ 
la
b
el
le
d
 ‘
G
o
o
d
 E
n
vi
ro
n
m
en

ta
l 
C
h
o
ic
e’
 i
s 
a 
n
ew

 a
p
p
ro
ac
h
 t
o
 o
ve
rc
o
m
in
g 
th
e 
o
b
st
ac
le
 o
f 
a 

h
o
m
o
ge
n
o
u
s 
p
ro
d
u
ct
 w

it
h
 l
it
tl
e
 o
p
p
o
rt
u
n
it
ie
s 
fo
r 
d
iv
er
si
fi
ca
ti
o
n
 (
m
ar
ke
ti
n
g 
in
n
o
va
ti
o
n
).
 F
u
rt
h
er
m
o
re
, 
th
e
 d
ev
el
o
p
m
en

t 
o
f 
‘e
n
vi
ro
n
m
en

ta
lly
 l
ab
el
le
d
 

gr
ee
n
 d
is
tr
ic
t 
h
ea
t’
 is
 a
 p
ro
d
u
ct
 in
n
o
va
ti
o
n
, i
n
 p
ar
ti
cu
la
r 
gi
ve
n
 t
h
at
 t
h
e 
co
m
p
an
y 
w
as
 a
n
 e
ar
ly
 m

o
ve
r 
at
 la
u
n
ch
in
g 
th
e 
p
ro
d
u
ct
. B

o
th
 in
n
o
va
ti
o
n
s 
ar
e 
b
as
ed

 

o
n
 a
 p
ro
d
u
ct
if
ic
at
io
n
 o
f 
a 
h
o
m
o
ge
n
o
u
s 
go
o
d
 t
h
at
 i
s 
b
as
ed

 o
n
 a
d
d
in
g 
d
is
ti
n
ct
 q
u
al
it
ie
s 
to
 t
h
e 
p
ro
d
u
ct
s 
th
at
 c
re
at
e
 a
d
d
it
io
n
al
 c
u
st
o
m
er
 v
al
u
e.
 H
en

ce
 

su
st
ai
n
ab
le
 p
ro
d
u
ct
s 
ar
e 
in
 m

an
y 
w
ay
s 
a 
m
at
te
r 
o
f 
q
u
al
it
y 
im

p
ro
ve
m
en

ts
 t
h
at
 c
an
, u

n
d
er
 c
e
rt
ai
n
 c
ir
cu
m
st
an
ce
s,
 le
ad

 t
o
 in
n
o
va
ti
o
n
s.
 C
le
ar
ly
, m

u
ch
 h
as
 t
o
 

fa
ll 
in
to
 p
la
ce
 in

 o
rd
er
 t
o
 m

ak
e 
si
n
gu
la
r 
(p
ro
ce
ss
) 
in
n
o
va
ti
o
n
s 
in
to
 a
 f
in
is
h
ed

 p
ro
d
u
ct
 (
re
fe
rr
in
g 
to
 g
re
en

 h
ea
t)
, a
lt
er
n
at
iv
el
y 
a 
la
rg
e 
re
so
u
rc
e 
co
m
m
it
m
en

t 

is
 n
ee
d
ed

 t
o
 g
et
 a
t 
th
e 
m
o
re
 r
ad
ic
al
 in
n
o
va
ti
o
n
s 
w
it
h
 t
h
e
 p
o
te
n
ti
al
 t
o
 c
h
an
ge
 t
h
e 
p
ro
d
u
ct
io
n
‐c
o
n
su
m
p
ti
o
n
 s
ys
te
m
. 

W
e
st
En

C
o
: 
Th

e 
co
m
p
an
y’
s 
p
ro
d
u
ct
 s
te
w
ar
d
sh
ip
 s
tr
at
eg
y 
re
vo
lv
es
 a
ro
u
n
d
 q
u
al
it
y 
im

p
ro
ve
m
en

ts
 a
n
d
 n
ew

 p
ro
d
u
ct
s,
 d
ev
el
o
p
ed

 i
n
 c
o
lla
b
o
ra
ti
o
n
 w

it
h
 

cu
st
o
m
er
s 
an
d
 c
o
n
su
lt
an
ts
. 
C
o
n
se
q
u
en

tl
y,
 t
h
e 
in
n
o
va
ti
o
n
 p
ro
ce
ss
 r
es
em

b
le
s 
V
an

 d
e 
V
en

’s
 d
e
fi
n
it
io
n
 o
f 
d
e
ve
lo
p
in
g 
an
d
 im

p
le
m
en

ti
n
g 
n
ew

 id
ea
s 
re
su
lt
in
g 

fr
o
m
 a
 l
en

gt
h
y 
en

ga
ge
m
e
n
t 
w
it
h
 o
th
e
rs
 w

it
h
in
 a
n
 i
n
st
it
u
ti
o
n
al
 c
o
n
te
xt
. 
Th

e 
d
em

an
d
 f
o
r 
cl
im

at
e‐
fr
ie
n
d
ly
 d
is
tr
ic
t 
h
ea
ti
n
g 
re
su
lt
ed

 i
n
 t
w
o
 n
e
w
 p
ro
d
u
ct
s 

o
ff
er
ed

 a
s 
ad
d
‐o
n
s 
at
 a
n
 e
xt
ra
 c
o
st
. E
n
e
rg
y 
se
rv
ic
es
, b
u
ilt
 o
n
 t
h
e
 id
ea

 o
f 
re
d
u
ci
n
g 
cu
st
o
m
e
rs
’ c
o
n
su
m
p
ti
o
n
, a
re
 a
ls
o
 a
 li
n
e 
o
f 
b
u
si
n
e
ss
 w
it
h
 a
 h
ig
h
 p
o
te
n
ti
al
 

to
 c
o
n
tr
ib
u
te
 t
o
 s
u
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ai
n
ab
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 d
ev
el
o
p
m
e
n
t 
an
d
 g
ro
w
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 t
h
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 s
ee
n
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o
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d
e
e
p
 c
u
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o
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at
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n
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p
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at
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at
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R
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at
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ra
n
sl
at
e 
cu
st
o
m
er
 c
o
n
ce
rn
s 
in
to
 p
ro
d
u
ct
 

im
p
ro
ve
m
en

ts
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p
e 
o
f 
in
n
o
va
ti
o
n

5
9
 

C
ap
ab
ili
ty
 f
o
r 
p
h
as
in
g‐
in
 m
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ro
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C
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 f
o
r 
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ic
 in
n
o
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o
n
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o
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an
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o
n
al
 u
n
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s,
 le
ad
in
g 
to
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n
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n
m
en
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lly
 c
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ti
fi
ed

 
p
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d
u
ct
s.
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X
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X

 
6
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R
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o
u
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e:
 S
er
vi
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‐m
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d
ed

n
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s,
 p
ro
vi
d
in
g 

en
vi
ro
n
m
en

ta
lly
 b
en

ef
ic
ia
l p
ro
d
u
ct
s 
at
 li
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le
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o
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ro
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h
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n
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o
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h
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   In
n

o
va

ti
o

n
 /

 C
le

a
n

 T
e

ch
n

o
lo

g
y 

So
u
th
En

G
ro
u
p
: 
Th
e 
u
n
ce
rt
ai
n
ty
 w
h
et
h
er
 o
r 
n
o
t 
th
e 
G
ra
ve
l S
it
e 
p
ro
je
ct
 c
an

 b
e
 r
ea
liz
ed

 k
ee
p
s 
cu
rr
en

t 
in
n
o
va
ti
o
n
 a
ct
iv
it
ie
s 
o
n
 h
o
ld
. 
Th
e 
re
al
iz
at
io
n
 o
f 
th
e
 

in
ve
st
m
en

t 
w
o
u
ld
 in
vo
lv
e 
a 
ra
d
ic
al
 c
h
an
ge
 o
f 
th
e
 p
ro
d
u
ct
io
n
 s
ys
te
m
, r
es
u
lt
in
g 
in
 a
 s
ys
te
m
 r
e‐
d
es
ig
n
. I
n
 t
h
e 
ga
s 
b
u
si
n
e
ss
, e
ff
o
rt
s 
ar
e 
u
n
d
er
ta
ke
n
 t
o
 p
h
as
e‐

in
 c
le
an

 t
ec
h
n
o
lo
gy
 a
n
d
 p
ro
d
u
ce
 o
w
n
 b
io
ga
s.
 A
lt
h
o
u
gh

 b
as
ed

 o
n
 t
es
te
d
 t
ec
h
n
o
lo
gy
, 
th
is
 r
ep

re
se
n
ts
 a
n
 i
n
n
o
va
ti
o
n
 f
ro
m
 t
h
e
 g
ro
u
p
’s
 p
o
in
t 
o
f 
vi
ew

. 
It
 

in
te
gr
at
es
 a
 f
u
rt
h
er
 e
le
m
e
n
t 
in
to
 t
h
e
 v
al
u
e 
ch
ai
n
 a
n
d
 t
ak
es
 t
h
e
 g
ro
u
p
 o
n
e
 s
te
p
 c
lo
se
r 
to
 m

ak
in
g 
it
s 
fu
el
 g
as
 b
u
si
n
es
s 
su
st
ai
n
ab
le
, 
e
vi
d
en

tl
y 
st
re
n
gt
h
en

in
g 

th
e 
vi
ab
ili
ty
 o
f 
th
e
 p
ro
d
u
ct
. 

Lo
ca
lE
n
C
o
: 
A
s 
in
d
ic
at
ed

, 
la
rg
e 
re
so
u
rc
e 
co
m
m
it
m
e
n
ts
 a
re
 n
ec
es
sa
ry
 t
o
 c
o
n
tr
ib
u
te
 t
o
 t
h
e
 t
ra
n
si
ti
o
n
 t
o
w
ar
d
s 
a 
m
o
re
 s
u
st
ai
n
ab
le
 e
n
er
gy
 s
ys
te
m
. 
Th
e
 

co
m
p
an
y 
h
as
 h
o
w
ev
er
 m

ad
e 
th
is
 c
o
m
m
it
m
en

t 
an
d
 h
as
 p
av
ed

 t
h
e 
w
ay
 t
o
 a
cc
o
m
m
o
d
at
e 
m
o
re
 r
ad
ic
al
 i
n
n
o
va
ti
o
n
s.
 T
h
es
e
 t
ak
e
 t
h
e 
fo
rm

 o
f 
fo
r 
ex
am

p
le
 

d
is
tr
ic
t 
co
o
lin
g,
 a
 n
ew

 p
ro
d
u
ct
 f
o
r 
in
d
u
st
ri
al
 c
u
st
o
m
er
s,
 r
ed

u
ci
n
g 
th
e
ir
 e
le
ct
ri
ci
ty
 c
o
n
su
m
p
ti
o
n
. 
Th
is
 i
n
n
o
va
ti
o
n
 s
im

u
lt
an
eo

u
sl
y 
al
lo
w
s 
fo
r 
a 
b
et
te
r 

u
ti
liz
at
io
n
 o
f 
G
ro
ve
 H
ill
, 
in
cr
ea
si
n
g 
ef
fi
ci
en

cy
. 
Th

e 
in
n
o
va
ti
o
n
s 
ar
e 
n
o
t 
so
 m

u
ch
 t
e
ch
n
ic
al
 (
n
o
t 
d
e
p
en

d
in
g 
o
n
 t
h
e
 l
at
e
st
 t
e
ch
n
o
lo
gy
),
 b
u
t 
co
n
ce
p
tu
al
 a
n
d
 

sy
st
em

ic
. 
So

 i
t 
is
 t
h
e
 c
o
m
b
in
at
io
n
 o
f 
d
if
fe
re
n
t 
sm

al
l 
in
n
o
va
ti
o
n
s 
(p
ro
d
u
ct
, 
p
ro
ce
ss
, 
m
ar
ke
ti
n
g)
 t
h
at
 a
llo
w
 f
o
r 
th
e
 o
p
ti
m
al
 u
se
 o
f 
cl
ea
n
 t
ec
h
n
o
lo
gy
. 
H
e
n
ce
 

in
n
o
va
ti
o
n
s 
an
d
 c
le
an

 t
e
ch
n
o
lo
gy
 a
re
 in
te
rt
w
in
ed

 a
n
d
 s
u
p
p
o
rt
 e
ac
h
 o
th
e
r.
 

W
e
st
En

C
o
: 
Th

e
re
 is
 a
 p
er
ce
iv
ed

 n
ee
d
 f
o
r 
p
io
n
ee
ri
n
g 
ap
p
ro
ac
h
es
 r
eq

u
ir
in
g 
cl
e
an

 t
e
ch
n
o
lo
gy
 in

n
o
va
ti
o
n
s 
in
 b
o
th
 t
h
e
 b
io
ga
s 
b
u
si
n
es
s 
an
d
 d
is
tr
ic
t 
h
ea
ti
n
g.
 

Th
is
 in
vo
lv
es
 t
ak
in
g 
su
b
st
an
ti
al
 r
is
ks
 a
s 
th
e 
te
ch
n
iq
u
e
s 
u
se
d
 a
re
 n
o
t 
ye
t 
fu
lly
 t
es
te
d
. T
ak
in
g 
su
ch
 r
is
ks
 is
, h

o
w
ev
er
, n

ec
es
sa
ry
 t
o
 d
ev
el
o
p
 t
h
e 
co
m
p
et
en

ci
e
s 

o
f 
th
e
 f
u
tu
re
 f
o
r 
th
e
 c
o
m
p
an
y,
 b
ro
ad
en

in
g 
it
s 
b
u
si
n
e
ss
 b
ey
o
n
d
 t
ra
d
it
io
n
al
 f
ie
ld
s 
o
f 
e
n
er
gy
 p
ro
d
u
ct
io
n
 in
to
 a
d
ja
ce
n
t 
ar
e
as
 t
h
at
 a
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te
s 
fo
r 
p
o
ss
ib
ly
 s
lig
h
tl
y 
h
ig
h
er
 p
ri
ce
s.
 T
h
e 
lo
ca
l 
fo
cu
s 
an
d
 a
 r
ep

u
ta
ti
o
n
 a
s 
a 
go
o
d
 c
o
rp
o
ra
te
 c
it
iz
en

 w
it
h
 a
 s
tr
o
n
g 
co
m
m
u
n
it
y 

en
ga
ge
m
en

t 
sh
o
u
ld
 in

cr
ea
se
 t
h
e
 p
o
ss
ib
ili
ti
es
 f
o
r 
th
e
 g
ro
u
p
 t
o
 r
ea
ch
 o
u
t 
to
 t
h
e
 t
ar
ge
te
d
 c
u
st
o
m
er
s 
an
d
 m

ar
ke
t 
it
s 
p
ro
d
u
ct
s.
 H
o
w
ev
e
r,
 s
o
 f
ar
 li
tt
le
 e
ff
o
rt
s 

h
av
e 
b
ee
n
 m

ad
e 
to
 m

ar
ke
t 
th
e 
p
ro
d
u
ct
s 
m
o
re
 s
p
e
ci
fi
ca
lly
 w
it
h
 t
h
e 
h
el
p
 o
f 
e
n
vi
ro
n
m
en

ta
l a
rg
u
m
e
n
ts
. 

Lo
ca
lE
n
C
o
: 
Lo
ca
l 
em

b
ed

d
ed

n
es
s 
is
 a
 n
at
u
ra
l 
co
n
se
q
u
en

ce
 o
f 
h
av
in
g 
d
is
tr
ic
t 
h
ea
ti
n
g 
as
 a
n
 i
m
p
o
rt
an
t 
lin
e 
o
f 
b
u
si
n
es
s 
an
d
 t
h
e
 c
o
m
p
an
y 
m
is
si
o
n
 t
o
 

co
n
tr
ib
u
te
 t
o
 lo
ca
l w

el
fa
re
. I
t 
se
em

s 
b
e
n
ef
ic
ia
l t
h
at
 lo
ca
l e
m
b
ed

d
ed

n
es
s,
 w
h
ic
h
 c
o
u
ld
 b
e
 s
ee
n
 a
s 
a 
lim

it
at
io
n
 f
o
r 
b
u
si
n
es
s,
 is
 t
u
rn
ed

 in
to
 a
n
 a
ct
iv
e 
st
ra
te
gy
 

to
 s
tr
en

gt
h
en

 t
h
e 
co
m
p
an
y 
p
ro
fi
le
 a
n
d
 g
ai
n
 c
u
st
o
m
er
 t
ru
st
 i
n
 i
ts
 n
ic
h
e
 m

ar
ke
t.
 T
h
e 
co
m
p
an
y 
h
as
 i
n
it
ia
te
d
 t
h
is
 j
o
u
rn
ey
 b
y 
d
ev
el
o
p
in
g 
‘lo
ca
lly
‐p
ro
d
u
ce
d
 

el
ec
tr
ic
it
y’
 l
ab
el
le
d
 ‘
go
o
d
 e
n
vi
ro
n
m
en

ta
l 
ch
o
ic
e’
 a
s 
a 
n
ew

 p
ro
d
u
ct
. 
Lo
ca
l 
em

b
ed

d
ed

n
es
s 
al
lo
w
s 
th
e 
co
m
p
an
y 
to
 l
ev
er
ag
e 
it
s 
p
ro
d
u
ct
s 
an
d
 c
re
at
e 
a 
n
ic
h
e
 

m
ar
ke
t 
th
at
 is
 in
ac
ce
ss
ib
le
 t
o
 c
o
m
p
e
ti
to
rs
. E
m
p
h
as
iz
in
g 
th
e 
co
m
p
an
y’
s 
lo
ca
l e
m
b
ed

d
e
d
n
es
s 
in
 s
ev
er
al
 d
im

en
si
o
n
s 
se
em

s 
a 
va
lid

 s
tr
at
eg
y 
fo
r 
th
e 
co
m
p
an
y.

 
W
e
st
En

C
o
: 
In
fr
as
tr
u
ct
u
ra
l 
p
ro
je
ct
s 
al
lo
w
 f
o
r 
a 
sm

o
o
th
 d
ep

lo
ym

en
t 
o
f 
th
e 
p
ro
d
u
ct
 s
tr
at
e
gy
 i
n
 t
h
e 
fu
tu
re
. 
Fo
r 
ex
am

p
le
 o
n
ce
 b
io
ga
s 
h
as
 t
h
e 
p
o
te
n
ti
al
 t
o
 

re
p
la
ce
 n
at
u
ra
l 
ga
s 
it
 c
an

 b
e
 t
ra
n
sp
o
rt
ed

 i
n
 t
h
e
 e
xi
st
in
g 
p
ip
el
in
es
. 
A
n
 i
n
fr
as
tr
u
ct
u
re
 t
h
at
 f
ac
ili
ta
te
s 
su
st
ai
n
ab
le
 s
o
lu
ti
o
n
s 
en

ab
le
s 
o
th
er
 i
n
d
u
st
ri
es
 t
o
 

b
ec
o
m
e
 le
ss
 p
o
llu
ti
n
g,
 e
.g
. s
h
ip
p
in
g.
 A
t 
th
e 
sa
m
e 
ti
m
e 
LN

G
 t
ec
h
n
o
lo
gy
 m

ig
h
t 
b
e
co
m
e 
an

 in
te
re
st
in
g 
n
ic
h
e 
fo
r 
W
es
tE
n
C
o
 t
o
 b
ro
ad
en

 it
s 
co
m
p
et
e
n
ci
es
. 

Su
b
‐t
h
e
m
e
 

 
C
ap

ab
ili
ti
e
s 
&
 r
e
so
u
rc
e
s 

C
o
m
p
an

y 
S=
So
u
th
En

G
ro
u
p
 

L=
Lo
ca
lE
n
C
o
 

W
=W

e
st
En

C
o
 

V
al
u
e
 c
re
at
io
n
 f
o
r 
th
e
 

fi
rm

 
Sh
ar
e
d
 v
al
u
e
 c
re
at
io
n
 

 
 

 
S 

L 
W
 

C
o
st
  

Sa
vi
n
gs
 

R
e
p
u
‐

ta
ti
o
n
 

Fu
tu
re
 

p
o
si
ti
o
n
 

Tr
an

sf
e
r‐

ab
ili
ty
 

C
o
‐

o
rd
in
at
io
n
 

Fa
r‐

si
gh
te
d
‐

n
e
ss
 

Te
rr
it
o
ri
al
 

em
b
ed

d
ed

n
es
s 

9
6
 

C
ap
ab
ili
ty
 t
o
 b
u
ild

 u
p
 lo
ca
l i
n
fr
as
tr
u
ct
u
re
 t
o
 d
ep

lo
y 
th
e 

p
ro
d
u
ct
 s
tr
at
eg
y 

X
X

X
 

X
X

X

 
9
7
 

C
ap
ab
ili
ty
 t
o
 f
o
rm

 a
 p
ro
d
u
ct
 s
tr
at
eg
y 
b
as
ed

 o
n
 lo
ca
l 

o
p
p
o
rt
u
n
it
ie
s 
(n
ic
h
e‐
st
ra
te
gy
/g
as
 b
u
si
n
es
s/
LN

G
).
 

X
X
 

X
X

Lo
ca
l i
d
en

ti
ty
 a
s 

st
ra
te
gi
c 
as
se
t 

9
8
 

C
ap
ab
ili
ty
 t
o
 g
ai
n
 c
u
st
o
m
er
 t
ru
st
 t
h
ro
u
gh

 lo
ca
l f
o
cu
s

X
X

 
X

X

 
9
9
 

R
es
o
u
rc
e:
 A
m
b
it
io
n
 t
o
 b
e 
a 
go
o
d
 c
o
rp
o
ra
te
 c
it
iz
en

X
X

X
 

X
X

 
1
0
0
 

C
ap
ab
ili
ty
 t
o
 t
ra
n
sl
at
e 
C
le
an

 T
ec
h
n
o
lo
gy
 in
ve
st
m
en

ts
 

in
to
 n
ew

 s
u
st
ai
n
ab
le
 p
ro
d
u
ct
s.
 

X
 

X
X

 

L
o

ca
l 

E
m

b
e

d
d

e
d

n
e

ss
 /

 C
le

a
n

 T
e

ch
n

o
lo

g
y 

So
u
th
En

G
ro
u
p
: 
A
 l
o
ca
lly
 e
m
b
e
d
d
ed

 s
tr
at
eg
y 
is
 i
m
p
o
rt
an
t 
fo
r 
cl
ea
n
 t
ec
h
n
o
lo
gy
 d
ev
el
o
p
m
en

t 
as
 c
o
m
p
an
ie
s 
w
it
h
 a
 l
o
n
g 
h
is
to
ry
 a
n
d
 t
ra
ck
 r
ec
o
rd
 o
f 

co
n
tr
ib
u
ti
n
g 
to
 s
o
ci
al
 w
el
fa
re
 s
u
p
p
o
se
d
ly
 h
av
e 
b
et
te
r 
ch
an
ce
s 
to
 g
et
 a
cc
ep

ta
n
ce
 f
o
r 
n
ew

 i
n
ve
st
m
en

t 
p
ro
je
ct
s.
 T
h
e
re
 i
s,
 h
o
w
ev
er
, 
a 
ri
sk
 f
o
r 
re
p
u
ta
ti
o
n
al
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   d
am

ag
e 
fr
o
m
 s
et
‐b
ac
ks
 o
r 
d
is
p
u
te
s 
re
la
te
d
 t
o
 c
le
an

 t
ec
h
n
o
lo
gy
 i
n
ve
st
m
en

ts
. 
If
 t
h
e 
G
ra
ve
l 
Si
te
 p
la
n
t 
ca
n
 b
e 
b
u
ilt
, 
it
 c
o
u
ld
 m

ak
e 
a 
co
n
si
d
er
ab
le
 

co
n
tr
ib
u
ti
o
n
 t
o
 s
u
st
ai
n
ab
le
 e
n
er
gy
 p
ro
d
u
ct
io
n
 i
n
 t
h
e 
So
u
th
er
n
 r
eg
io
n
. 
A
n
 a
d
d
it
io
n
al
 e
ff
ec
t 
o
f 
th
e
 p
ro
je
ct
 i
s 
th
at
 i
t 
w
o
u
ld
 c
re
at
e
 a
 r
eg
io
n
al
 m

ar
ke
t 
fo
r 

st
ra
w
 a
n
d
 h
e
n
ce
 a
n
 e
xt
ra
 in
co
m
e
 f
o
r 
re
gi
o
n
al
 f
ar
m
er
s 
(S
im

m
o
n
s,
 2
0
0
8
).
 

Lo
ca
lE
n
C
o
: 
Th

e 
lo
ca
l 
e
m
b
e
d
d
ed

n
e
ss
 o
f 
th
e 
cl
ea
n
 t
ec
h
n
o
lo
gy
 i
n
ve
st
m
en

t 
G
ro
ve
 H

ill
 c
re
at
es
 o
p
p
o
rt
u
n
it
ie
s 
fo
r 
th
e
 m

u
n
ic
ip
al
it
y 
an
d
 l
o
ca
l 
in
d
u
st
ry
 t
o
 

d
ev
el
o
p
 t
h
ei
r 
p
ro
fi
le
 t
o
w
ar
d
s 
en

vi
ro
n
m
en

ta
l s
u
st
ai
n
ab
ili
ty
. 
M
o
re
o
ve
r,
 lo

ca
l c
o
rp
o
ra
te
 o
w
n
er
sh
ip
 c
re
at
e
d
 f
av
o
u
ra
b
le
 c
o
n
d
it
io
n
s 
fo
r 
th
e 
fi
n
an
ci
n
g 
o
f 
cl
ea
n
 

te
ch
n
o
lo
gy
. 
Lo
ca
l e
m
b
ed

d
ed

n
es
s 
se
em

s 
to
 o
ff
er
 a
 d
im

en
si
o
n
 o
f 
tr
u
st
 o
p
en

in
g 
u
p
 p
o
ss
ib
ili
ti
es
 f
o
r 
lo
n
g‐
te
rm

 s
u
st
ai
n
ab
le
 s
o
lu
ti
o
n
s 
fo
r 
th
e
 c
o
m
p
an

y 
an
d
 it
s 

cu
st
o
m
er
s 
al
ik
e.

 
W
e
st
En

C
o
: 
C
ar
ry
in
g 
th
ro
u
gh

 in
ve
st
m
en

ts
 in

 c
le
an

 t
e
ch
n
o
lo
gy
 m

e
et
s 
m
an
y 
ch
al
le
n
ge
s 
an
d
 g
e
tt
in
g 
su
p
p
o
rt
 f
ro
m
 t
h
e
 o
w
n
er
 e
vi
d
en

tl
y 
is
 b
en

ef
ic
ia
l t
o
 s
o
lv
e
 

th
e 
eq

u
at
io
n
. 
A
s 
m
en

ti
o
n
e
d
, 
p
o
lit
ic
al
 a
cc
ep

ta
n
ce
 is
 k
e
y 
to
 t
h
e 
re
al
iz
at
io
n
 o
f 
cl
e
an

 t
e
ch
n
o
lo
gy
 in

ve
st
m
en

ts
. 
N
at
u
ra
lly
, 
al
so
 t
h
e 
fi
n
an
ci
al
 b
ac
k‐
u
p
 f
ro
m
 t
h
e
 

o
w
n
er
 c
re
at
e
s 
fa
vo
u
ra
b
le
 c
o
n
d
it
io
n
s 
fo
r 
th
e
 c
o
m
p
an
y 
to
 m

ak
e 
th
e
 la
rg
e 
in
ve
st
m
en

ts
 r
eq

u
ir
ed

. 

Su
b
‐t
h
e
m
e
 

 
C
ap

ab
ili
ti
e
s 
&
 r
e
so
u
rc
e
s 

C
o
m
p
an

y  
S=
So
u
th
En

G
ro
u
p
 

L=
Lo
ca
lE
n
C
o
 

W
=W

e
st
En

C
o
 

V
al
u
e
 c
re
at
io
n
 f
o
r 
th
e
 

fi
rm

 
Sh
ar
e
d
 v
al
u
e
 c
re
at
io
n
 

 
 

 
S 

L 
W
 

C
o
st
  

Sa
vi
n
gs
 

R
e
p
u
‐

ta
ti
o
n
 

Fu
tu
re
 

p
o
si
ti
o
n
 

Tr
an

sf
e
r‐

ab
ili
ty
 

C
o
‐

o
rd
in
at
io
n
 

Fa
r‐

si
gh
te
d
‐

n
e
ss
 

Te
rr
it
o
ri
al
 

em
b
ed

d
ed

n
es
s 

1
0
1
 

C
ap
ab
ili
ty
 t
o
 t
ra
n
sf
o
rm

 t
h
e 
lo
ca
l e
n
er
gy
 s
ys
te
m
 

to
w
ar
d
s 
re
n
ew

ab
le
s.
 

X
X

X
 

X
X

X
X

X

Em
b
ed

d
ed

n
es
s 
at
 

m
u
n
ic
ip
al
 le
ve
l 

1
0
2
 

C
ap
ab
ili
ty
 t
o
 in
vo
lv
e 
lo
ca
l s
ta
ke
h
o
ld
er
s 
in
 C
le
an

 
Te
ch
n
o
lo
gy
 d
ev
el
o
p
m
en

t.
 

X
X

X
 

X
X

X
X

 
1
0
3
 

C
ap
ab
ili
ty
 t
o
 g
ai
n
 p
o
lit
ic
al
 a
cc
ep

ta
n
ce
 a
n
d
 s
u
p
p
o
rt
fo
r 

C
le
an

 T
ec
h
n
o
lo
gy
 p
ro
je
ct
s.
 

X
X

X
 

X
X

X

 
1
0
4
 

R
es
o
u
rc
e:
 T
ru
st
 c
ap
it
al
 a
t 
th
e 
lo
ca
l l
ev
el
 t
h
an
ks
 t
o
 p
as
t 

so
ci
al
 w
el
fa
re
 c
o
n
tr
ib
u
ti
o
n
s.
 

X
X

 
X

X
X

 

L
o

ca
l 

E
m

b
e

d
d

e
d

n
e

ss
 /

 S
u

st
a

in
a

b
ili

ty
 V

is
io

n
 

So
u
th
En

G
ro
u
p
: 
B
ei
n
g 
lo
ca
lly
 e
m
b
ed

d
ed

 is
 a
n
 e
st
ab
lis
h
ed

 a
n
d
 im

p
o
rt
an
t 
p
ar
t 
o
f 
th
e
 g
ro
u
p
’s
 s
u
st
ai
n
ab
ili
ty
 v
is
io
n
. T
h
is
 v
is
io
n
 c
o
m
es
 c
lo
se
st
 t
o
 t
h
e
 n
o
ti
o
n
 o
f 

d
is
tr
ib
u
te
d
 e
co
n
o
m
ie
s 
w
h
er
e 
th
e
 p
o
w
er
 o
ve
r 
th
e
 p
ro
d
u
ct
io
n
 s
ys
te
m
 i
s 
e
xe
rt
ed

 l
o
ca
lly
 r
at
h
er
 t
h
an

 d
e
te
rm

in
ed

 e
xt
er
n
al
ly
. 
Th
is
 r
es
u
lt
s 
in
 t
h
at
 l
o
ca
l 
o
r 

re
gi
o
n
al
 in
te
re
st
s 
fo
r 
th
e 
d
ev
el
o
p
m
en

t 
o
f 
th
e
 e
n
er
gy
 s
ys
te
m
 p
re
va
il 
in
st
ea
d
 o
f 
sp
ec
ia
l i
n
te
re
st
s 
o
f 
a 
n
o
n
‐l
o
ca
l a
ct
o
r.
 T
h
e 
lo
ca
l g
o
ve
rn
m
en

t 
ca
n
 t
h
ro
u
gh

 it
s 

in
fl
u
en

ce
 o
ve
r 
th
e 
e
n
er
gy
 c
o
m
p
an
y 
st
ee
r 
th
e 
d
ev
el
o
p
m
en

t 
in
 a
 d
es
ir
ab
le
 d
ir
ec
ti
o
n
, 
fo
r 
ex
am

p
le
 b
y 
se
tt
in
g 
o
th
er
 g
o
al
s 
fo
r 
th
e 
gr
o
u
p
 t
h
an

 t
h
e
 

m
ax
im

iz
at
io
n
 o
f 
re
tu
rn
s.
 F
o
r 
in
st
an
ce
 s
ta
b
le
 w

o
rk
p
la
ce
s 
co
u
ld
 b
e 
a 
d
es
ir
ab
le
 a
im

 o
r 
p
u
rs
u
in
g 
st
ra
te
gi
c 
ex
p
an
si
o
n
 o
p
p
o
rt
u
n
it
ie
s 
th
at
 b
en

ef
it
 r
eg
io
n
al
 

d
ev
el
o
p
m
e
n
t.
 T
h
e
 g
ro
u
p
 c
an

 a
d
d
 v
al
u
e
 t
o
 t
h
e 
re
gi
o
n
 b
y 
o
ff
er
in
g 
co
m
p
le
m
e
n
ta
ry
 b
en

ef
it
s 
(f
o
r 
ex
am

p
le
 c
o
n
tr
ib
u
ti
n
g 
w
it
h
 i
n
n
o
va
ti
ve
 e
n
er
gy
 s
o
lu
ti
o
n
s 
to
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 at
tr
ac
t 
th
e
 s
ta
te
 o
f 
th
e 
ar
t 
re
se
ar
ch
 s
it
e
 t
o
 t
h
e 
re
gi
o
n
).
 D
es
p
it
e 
e
ss
en

ti
al
ly
 b
e
in
g 
an

 i
n
d
ep

e
n
d
en

t 
ec
o
n
o
m
ic
 a
ct
o
r,
 i
t 
is
 i
m
p
o
rt
an
t 
th
at
 t
h
e
 g
ro
u
p
 a
n
d
 i
ts
 

b
u
si
n
es
s 
ar
e 
fi
rm

ly
 g
ro
u
n
d
e
d
 in

 t
h
e 
lo
ca
l p
o
lit
ic
al
 e
n
vi
ro
n
m
en

t 
in
 o
rd
er
 t
o
 c
re
at
e 
a 
co
n
se
n
su
s 
o
ve
r 
th
e
 d
e
ve
lo
p
m
en

t 
p
at
h
 f
o
r 
th
e 
re
gi
o
n
 e
n
er
gy
‐ w

is
e.
 

Lo
ca
lE
n
C
o
: 
Th

e 
fo
cu
s 
o
n
 s
u
st
ai
n
ab
le
 r
et
u
rn
s 
an
d
 c
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Appendix 4 – Capabilities according to conceptual area and greening 
mechanism 

 

Conceputal area/ 

greening mechanism 

Environmental 

integration 

Communication 

& learning 

Innovation  Cooperation  Local 

embeddedness 

Total 

number 

Emissions Reduction  12  7  4  3  6  32 

Product Stewardship  2  4  5  4  5  20 

Clean Technology  6  10  5  5  4  30 

Sustainability Vision  4  8  5  5  4  26 

Total number  24  29  19  17  19  108 

 

Capabilities under Emissions Reduction 

 

Environmental integration 
 Technical capabilities for continuous improvement of environmental performance of the production 

system (S/W). 
 Capability to integrate renewable fuels into technical systems (all). 
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 Capability to make use of low quality energy and local waste resources (S/W) 
 Capability to continuously improve resource efficiency throughout the whole production system and 

the production-related value chain (W). 
 Capability to build flexibility into the production system (fuel & system flexibility) (all) 
 Capability to mitigate (price) risks from fossil fuel dependency (all) 
 Capability for continuous environmental improvements due to systematic environmental management 

(all). 
 Capability to embed continuous improvement of environmental behavior with employees (with the 

help of routines, incentive system) (all). 
 Capability for integration of environmental concerns into steering documents and performance 

measurement (S). 
 Capability to foster good environmental behavior with suppliers (all). 
 Resource: Environmental manager as environmental champion (S/L). 
 Resource: long-standing experience with certified environmental management system (ISO 14001) 

(S/W). 
 

Communication & learning 
 Capability to foster environmental awareness and commitment with employees related to their working 

tasks (with the help of environmental training) (all) 
 Capability for close communication and cooperation between the environmental staff and plant 

operators (all) 
 Capability to foster change thanks to an open communication climate facilitating employee 

involvement (S) 
 Capability to coordinate environmental management throughout the organization (or group) (all) 
 Capability to continuously develop environmental management through internal and external learning 

(community of practice) (all) 
 Resource: employees who are knowledgeable and committed with regard to environmental issues 

(S/W) 
 Resource: Green organizational culture (S/W) 
 

Innovation 
 Capability to integrate energy saving incentives in product and service offerings (innovative pricing 

models & demand side mgmt) (W) 
 Capability for business model innovation (business idea to aid commercial customers to improve their 

env. performance) (L) 
 Capability of detecting opportunities and providing emission reducing solutions to a wide range of 

industries (W) 
 Capability to integrate emission reducing innovations in the larger production and consumption system 

= vertical integration of activities in the value chain (W) 
 

Cooperation 
 Capability to enter into cooperative IORs for the purpose of integrating external sources of renewable 

or resource-efficient energy (S/W) 
 Capability to cooperate with competitors for the efficient use of resources.(all) 
 Resource: Reputation for trustworthiness and fairness, which facilitates entering into new cooperations 

(S) 
 

Local Embeddedness 
 Capability to take advantage of local renewable fuel resources (all) 
 Capability to motivate customer behavior towards renewable energy and efficiency (all) 
 Capability to improve the local environment (all) 
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 Capability to create an infrastructure that facilitates emission reductions by others (all) 
 Capability to achieve systemic emission reductions in other sectors (regional industries)  (W) 
 Resource: Goal alignment between the municipality and the company (all) 
 

Capabilities under Product Stewardship 

 

Environmental integration 
 Capability to think in terms of green products (all) 
 Capability to translate process improvements into green products (L) 
 

Communication & learning 
 Capability to educate customers to chose environmentally friendly products and/or pay attention to 

resource efficiency issues (Stakeholder dialogue) (L/W) 
 Resource: Strong ties and a shared worldview regarding efficient energy use with major customers 

(thanks to continuous dialogue) (W) 
 Capability for environmental communication with stakeholders (all) 
 Capability to find new business models based on energy services and/or green (environmentally-

friendly or certified) products  (L/W) 
 

Innovation 
 Capability to translate customer concerns into product improvements (all) 
 Capability for phasing-in more sustainable products (all) 
 Capability for systemic innovation across organizational units, leading to environmentally certified 

products (L) 
 Resource: Service-mindedness, providing environmentally beneficial products at little extra cost (green 

product ‘philantrophy’)  (L) 
 Capability for energy service innovations (W) 
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Cooperation 
 Capability to develop products in cooperation with stakeholders (customers, NGOs) (all) 
 Capability to institutionalize own working practices within the industry through cooperation and 

knowledge sharing (energy services) (W) 
 Capability to strengthen the sustainability of products by way of cooperations (S/W) 
 Capability to build up a new, growing business line (biogas) based on cooperations (W) 
 

Local Embeddedness 
 Capability to build up local infrastructure to deploy the product strategy (all) 
 Capability to form a product strategy based on local opportunities (L/W) 
 Capability to gain customer trust through local focus (S/L) 
 Capability to translate Clean Technology investments into new sustainable products (L) 
 Resource: Ambition to be a good corporate citizen (all) 
 

Capabilities under Clean Technology 

 

Environmental integration 
 Capability to integrate environmental criteria in investment processes and decisions (all) 
 Capability for a holistic assessment of pros and cons of Clean Technology investments (L) 
 Capability to mitigate business risks from fossil fuel dependency (all) 
 Capability to plan for the long run and take long-term consequences of investments into account (all) 
 Capability to take a long-term perspective on environmentally beneficial investments due to lower 

demands for financial returns from owners (S) 
 Resource: Acceptance of lower rates of return for environmentally benign investments that are 

considered as strategic (S/W) 
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Communication & learning 
 Capability to play a leading role in lobbying for better conditions for the development of a sustainable 

energy system (W) 
 Capability to disseminate knowledge and experience on new development areas for Clean Technology 

(W) 
 Resource: Knowledgeable board committed to environmentally sustainable solutions (all) 
 Resource: Alignment with owners on strategy for environmental sustainability for municipality or 

region (all) 
 Capability to obtain favorable financing conditions for Clean Technology investments thanks to green 

profile, amongst others (all) 
 Capability to work for public acceptance for Clean Technology projects (S/W) 
 Capability to use Clean Technology as a marketing device to strengthen the green profile (L) 
 Capability to accumulate knowledge about various renewable technologies and assess their relevance 

for the corporate strategy for environmental sustainability (S/W) 
 Capability for ‘learning by doing’ (and by sharing experience) as to the biological and chemical 

processes in biogas ventures (being a forerunner) (W) 
 Capability to coordinate new biogas ventures (prime mover) (W) 
 

Innovation 
 Capability to phase-in Clean Technology (based on renewables) to improve the environmental 

performance of products (referring to biogas) (S/W) 
 Capability to venture into adjacent fields and new technologies (W) 
 Capability to promote the development of cutting-edge Clean Technology in collaborative settings (W) 
 Capability for systemic innovations, redesigning the production-consumption system (L/W) 
 Resource: R & D involvement with external parties (W) 
 

Cooperation 
 Capability to initiate and coordinate cooperative ventures with a wide range of actors in complex 

settings (acting as a prime mover) (W) 
 Capability to engage in various types of cooperations to promote Clean Technology investments (S/W) 
 Capability to transform informal cooperations into formal and lasting arrangements (biogas business) 

(W) 
 Resource: Municipal support for Clean Technology development (all) 
 Resource: Reputation as a trustworthy cooperation partner for Clean Technology ventures within the 

region (S) 
 

Local Embeddedness 
 Capability to transform the local energy system towards renewables (all) 
 Capability to involve local stakeholders in Clean Technology development (all) 
 Capability to gain political acceptance and support for Clean Technology projects (all) 
 Resource: Trust capital at the local level thanks to past social welfare contributions (S/L) 
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Capabilities under Sustainability Vision 

 

Environmental integration 
 Capability to envision a future with significantly lower environmental impact from corporate activities 

(all) 
 Capability to operationalize the sustainability vision (all) 
 Capability to embed the vision in the corporation (create alignment behind common goal) (S/W) 
 Resource: Environment as a core value (all) 
 

Communication & learning 
 Capability to foster a green mindset with employees, aligned with corporate sustainability vision (all) 
 Capability to communicate the sustainability vision to stakeholders (all) 
 Resource: External network activities on various organizational levels (all) 
 Capability to question and redefine business models and move beyond the traditional energy business 

(double loop learning) (S/W) 
 Capability to manage a complex (creative) planning process regarding strategy making that should lead 

towards the vision (POMS) (W) 
 Resource: The strong leader has the capability to embed the sustainability vision internally and 

externally (W) 
 Capability to engage in the political dialogue on the climate debate and the future of the energy system 

(W) 
 Resource: Commitment to assume the responsibility to embed a Swedish sustainability vision abroad 

regarding energy system development (W) 
 

 Innovation 
 Capability to align employee efforts behind an ambitious vision (S) 
 Capability to extend the sustainability vision beyond the corporation (all) 
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 Capability to work on a broad front and engage many actors in finding solutions that contribute to 
moving towards the sustainability vision (S/W) 

 Resource: Vision to lie at the technological front edge (W) 
 Resource: Ambitious vision that works as a roadmap for the change process (S) 
 Preparedness to question and redefine business models and move beyond the traditional energy 

business (double loop learning) (S/W) 
 

Cooperation 
 Capability to systematically seek cooperations in working towards a system transition (S/W) 
 Capability for cooperation within the energy sector (all) 
 Capability to leverage outside resources in promotion of organizational goals and vision (S) 
 Resource: Open and receptive attitude towards entering into cooperations (all) 
 Resource: Cooperation as part of the vision for sustainable growth (S) 
 

Local Embeddedness 
 Resource: Local embeddedness is part of the sustainability vision (S/L) 
 Resource: Public welfare orientation (S/L) 
 Capability to create public welfare by contributing to local and regional sustainable development (all) 
 Capability to enact a vision that is firmly grounded in the development goals for the municipality or 

region (all) 
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Appendix 5 ‐ Capabilities SouthEnGroup 

Conceptual area/ 
greening mecha‐
nism 

Environmental 
integration 

Communication 
& learning 

Innovation  Cooperation  Local 
embeddedness 

Total 
number 

Emissions 
Reduction 

10  7  ‐  3  5  25 

Product 
Stewardship 

1  1  1  2  3  8 

Clean Technology  5  5  1  3  4  18 

Sustainability 
Vision 

4  3  4  5  4  20 

Total number  20  16  6  13  16  71 

 

Capabilities under Emissions Reduction 

 

Environmental integration 
 Technical capabilities for continuous improvement of environmental performance of the production 

system (S/W). 
 Capability to integrate renewable fuels into technical systems (all). 
 Capability to make use of low quality energy and local waste resources (S/W) 
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 Capability to build flexibility into the production system (fuel & system flexibility) (all) 
 Capability to mitigate (price) risks from fossil fuel dependency (all) 
 Capability for continuous environmental improvements due to systematic environmental management 

(all). 
 Capability to embed continuous improvement of environmental behavior with employees (with the 

help of routines, incentive system) (all). 
 Capability for integration of environmental concerns into steering documents and performance 

measurement (S). 
 Capability to foster good environmental behavior with suppliers (all). 
 Resource: Environmental manager as environmental champion (S/L). 
 Resource: long-standing experience with certified environmental management system (ISO 14001) 

(S/W). 
 

Communication & learning 
 Capability to foster environmental awareness and commitment with employees related to their working 

tasks (with the help of environmental training) (all) 
 Capability for close communication and cooperation between the environmental staff and plant 

operators (all) 
 Capability to foster change thanks to an open communication climate facilitating employee 

involvement (S) 
 Capability to coordinate environmental management throughout the organization (or group) (all) 
 Capability to continuously develop environmental management through internal and external learning 

(community of practice) (all) 
 Resource: employees who are knowledgeable and committed with regard to environmental issues 

(S/W) 
 Resource: Green organizational culture (S/W) 
 

Innovation 
none 

 

Cooperation 
 Capability to enter into cooperative IORs for the purpose of integrating external sources of renewable 

or resource-efficient energy (S/W) 
 Capability to cooperate with competitors for the efficient use of resources.(all) 
 Resource: Reputation for trustworthiness and fairness, which facilitates entering into new cooperations 

(S) 
 

Local Embeddedness 
 Capability to take advantage of local renewable fuel resources (all) 
 Capability to motivate customer behavior towards renewable energy and efficiency (all) 
 Capability to improve the local environment (all) 
 Capability to create an infrastructure that facilitates emission reductions by others (all) 
 Resource: Goal alignment between the municipality and the company (all) 
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Capabilities under Product Stewardship 

 

Environmental integration 
 Capability to think in terms of green products (all) 
 

Communication & learning 
 Capability for environmental communication with stakeholders (all) 
 

Innovation 
 Capability to translate customer concerns into product improvements (all) 
 Capability for phasing-in more sustainable products (all) 
 

Cooperation 
 Capability to develop products in cooperation with stakeholders (customers, NGOs) (all) 
 Capability to strengthen the sustainability of products by way of cooperations (S/W) 
 

Local Embeddedness 
 Capability to build up local infrastructure to deploy the product strategy (all) 
 Capability to gain customer trust through local focus (S/L) 
 Resource: Ambition to be a good corporate citizen (all) 
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Capabilities under Clean Technology 

 

Environmental integration 
 Capability to integrate environmental criteria in investment processes and decisions (all) 
 Capability to mitigate business risks from fossil fuel based technologies (all) 
 Capability to plan for the long run and take long-term consequences of investments into account (all) 
 Capability to take a long-term perspective on environmentally beneficial investments due to lower 

demands for financial returns from owners (S) 
 Resource: Acceptance of lower rates of return for environmentally benign investments that are 

considered as strategic (S/W) 
 

Communication & learning 
 Resource: Knowledgeable board committed to environmentally sustainable solutions (all) 
 Resource: Alignment with owners on strategy for environmental sustainability for municipality or 

region (all) 
 Capability to obtain favorable financing conditions for Clean Technology investments thanks to green 

profile, amongst others (all) 
 Capability to work for public acceptance for Clean Technology projects (S/W) 
 Capability to accumulate knowledge about various renewable technologies and assess their relevance 

for the corporate strategy for environmental sustainability (S/W) 
 

Innovation 
 Capability to phase-in Clean Technology (based on renewables) to improve the environmental 

performance of products (referring to biogas) (S/W) 
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Cooperation 
 Capability to engage in various types of cooperations to promote Clean Technology investments (S/W) 
 Resource: Municipal support for Clean Technology development (all) 
 Resource: Reputation as a trustworthy cooperation partner for Clean Technology ventures within the 

region (S) 
 

Local Embeddedness 
 Capability to transform the local energy system towards renewables (all) 
 Capability to involve local stakeholders in Clean Technology development (all) 
 Capability to gain political acceptance and support for Clean Technology projects (all) 
 Resource: Trust capital at the local level thanks to past social welfare contributions (S/L) 
 

Capabilities under Sustainability Vision 

 

Environmental integration 
 Capability to envision a future with significantly lower environmental impact from corporate activities 

(all) 
 Capability to operationalize the sustainability vision (all) 
 Capability to embed the vision in the corporation (create alignment behind common goal) (S/W) 
 Resource: Environment as a core value (all) 
 

Communication & learning 
 Capability to foster a green mindset with employees, aligned with corporate sustainability vision (all) 
 Capability to communicate the sustainability vision to stakeholders (all) 
 Resource: External network activities on various organizational levels (all) 
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Innovation 
 Capability to align employee efforts behind an ambitious vision (S) 
 Capability to extend the sustainability vision beyond the corporation (all) 
 Capability to work on a broad front and engage many actors in finding solutions that contribute to 

moving towards the sustainability vision (S/W) 
 Resource: Ambitious vision that works as a roadmap for the change process (S) 
 Preparedness to question and redefine business models and move beyond the traditional energy 

business (double loop learning) (S/W) 
 

Cooperation 
 Capability to systematically seek cooperations in working towards a system transition (S/W) 
 Capability for cooperation within the energy sector (all) 
 Capability to leverage outside resources in promotion of organizational goals and vision (S) 
 Resource: Open and receptive attitude towards entering into cooperations (all) 
 Resource: Cooperation as part of the vision for sustainable growth (S) 
 

Local Embeddedness 
 Resource: Local embeddedness is part of the sustainability vision (S/L) 
 Resource: Public welfare orientation (S/L) 
 Capability to create public welfare by contributing to local and regional sustainable development (all) 
 Capability to enact a vision that is firmly grounded in the development goals for the municipality or 

region (all) 
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Appendix 6 – Capabilities LocalEnCo 

Conceptual area/ 
greening mecha‐
nism 

Environmental 
integration 

Communication 
& learning 

Innovation  Cooperation  Local 
embeddedness 

Total 
number 

Emissions 
Reduction 

7  4  1  1  5  18 

Product 
Stewardship 

2  3  4  1  5  15 

Clean Technology  4  4  1  1  4  14 

Sustainability 
Vision 

3  3  1  2  4  13 

Total number  16  14  7  5  18  60 

 

Capabilities under Emissions Reduction 

 

Environmental integration 
 Capability to integrate renewable fuels into technical systems (all). 
 Capability to build flexibility into the production system (fuel & system flexibility) (all) 
 Capability to mitigate (price) risks from fossil fuel dependency (all) 
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 Capability for continuous environmental improvements due to systematic environmental management 
(all). 

 Capability to embed continuous improvement of environmental behavior with employees (with the 
help of routines, incentive system) (all). 

 Capability to foster good environmental behavior with suppliers (all). 
 Resource: Environmental manager as environmental champion (S/L). 
 

Communication & learning 
 Capability to foster environmental awareness and commitment with employees related to their working 

tasks (with the help of environmental training) (all) 
 Capability for close communication and cooperation between the environmental staff and plant 

operators (all) 
 Capability to coordinate environmental management throughout the organization (or group) (all) 
 Capability to continuously develop environmental management through internal and external learning 

(community of practice) (all) 
 

Innovation 
 Capability for business model innovation (business idea to aid commercial customers to improve their 

environmental performance) (L) 
 

Cooperation 
 Capability to cooperate with competitors for the efficient use of resources.(all) 
 

Local Embeddedness 
 Capability to take advantage of local renewable fuel resources (all) 
 Capability to motivate customer behavior towards renewable energy and efficiency (all) 
 Capability to improve the local environment (all) 
 Capability to create an infrastructure that facilitates emission reductions by others (all) 
 Resource: Goal alignment between the municipality and the company (all) 
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Capabilities under Product Stewardship 

 

Environmental integration 
 Capability to think in terms of green products (all) 
 Capability to translate process improvements into green products (L) 
 

Communication & learning 
 Capability to educate customers to chose environmentally friendly products and/or pay attention to 

resource efficiency issues (Stakeholder dialogue) (L/W) 
 Capability for environmental communication with stakeholders (all) 
 Capability to find new business models based on energy services and/or green (environmentally-

friendly or certified) products  (L/W) 
 

Innovation 
 Capability to translate customer concerns into product improvements (all) 
 Capability for phasing-in more sustainable products (all) 
 Capability for systemic innovation across organizational units, leading to environmentally certified 

products (L) 
 Resource: Service-mindedness, providing environmentally beneficial products at little extra cost (green 

product ‘philantrophy’)  (L) 
 

Cooperation 
 Capability to develop products in cooperation with stakeholders (customers, NGOs) (all) 
 

Local Embeddedness 
 Capability to build up local infrastructure to deploy the product strategy (all) 
 Capability to form a product strategy based on local opportunities (L/W) 
 Capability to gain customer trust through local focus (S/L) 
 Resource: Ambition to be a good corporate citizen (all) 
 Capability to translate Clean Technology investments into new sustainable products (L) 
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Capabilities under Clean Technology 

 

Environmental integration 
 Capability to integrate environmental criteria in investment processes and decisions (all) 
 Capability for a holistic assessment of pros and cons of Clean Technology investments (L) 
 Capability to mitigate business risks from fossil fuel based technologies (all) 
 Capability to plan for the long run and take long-term consequences of investments into account (all) 
 

Communication & learning 
 Resource: Knowledgeable board committed to environmentally sustainable solutions (all) 
 Resource: Alignment with owners on strategy for environmental sustainability for municipality or 

region (all) 
 Capability to obtain favorable financing conditions for Clean Technology investments thanks to green 

profile, amongst others (all) 
 Capability to use Clean Technology as a marketing device to strengthen the green profile (L) 
 

Innovation 
 Capability for systemic innovations, redesigning the production-consumption system (L/W) 
 

Cooperation 
 Resource: Municipal support for Clean Technology development (all) 
 

Local Embeddedness 
 Capability to transform the local energy system towards renewables (all) 
 Capability to involve local stakeholders in Clean Technology development (all) 
 Capability to gain political acceptance and support for Clean Technology projects (all) 
 Resource: Trust capital at the local level thanks to past social welfare contributions (S/L) 
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Capabilities under Sustainability Vision 

 

Environmental integration 
 Capability to envision a future with significantly lower environmental impact from corporate activities 

(all) 
 Capability to operationalize the sustainability vision (all) 
 Resource: Environment as a core value (all) 
 

Communication & learning 
 Capability to foster a green mindset with employees, aligned with corporate sustainability vision (all) 
 Capability to communicate the sustainability vision to stakeholders (all) 
 Resource: External network activities on various organizational levels (all) 
 

 Innovation 
 Capability to extend the sustainability vision beyond the corporation (all) 
 

Cooperation 
 Capability for cooperation within the energy sector (all) 
 Resource: Open and receptive attitude towards entering into cooperations (all) 
 

Local Embeddedness 
 Resource: Local embeddedness is part of the sustainability vision (S/L) 
 Resource: Public welfare orientation (S/L) 
 Capability to create public welfare by contributing to local and regional sustainable development (all) 
 Capability to enact a vision that is firmly grounded in the development goals for the municipality or 

region (all)  
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Appendix 7 – Capabilities WestEnCo 

Conceptual area/ 
greening mecha‐
nism 

Environmental 
integration 

Communication 
& learning 

Innovation  Cooperation  Local 
embeddedness 

Total 
number 

Emissions 
Reduction 

9  6  3  2  6  26 

Product 
Stewardship 

1  4  3  4  3  15 

Clean Technology  4  9  5  4  3  25 

Sustainability 
Vision 

4  7  4  3  2  20 

Total number  18  26  15  13  14  86 

 

Capabilities under Emissions Reduction 
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Environmental integration 
 Technical capabilities for continuous improvement of environmental performance of the production 

system (S/W). 
 Capability to integrate renewable fuels into technical systems (all) 
 Capability to make use of low quality energy and local waste resources (S/W) 
 Capability to continuously improve resource efficiency throughout the whole production system and 

the production-related value chain (W). 
 Capability to build flexibility into the production system (fuel & system flexibility) (all) 
 Capability to mitigate (price) risks from fossil fuel dependency (all) 
 Capability for continuous environmental improvements due to systematic environmental management 

(all) 
 Capability to embed continuous improvement of environmental behavior with employees (with the 

help of routines, incentive system) (all). 
 Capability to foster good environmental behavior with suppliers (all) 
 Resource: long-standing experience with certified environmental management system (ISO 14001) 

(S/W). 
 

Communication & learning 
 Capability to foster environmental awareness and commitment with employees related to their working 

tasks (with the help of environmental training) (all) 
 Capability for close communication and cooperation between the environmental staff and plant 

operators (all) 
 Capability to coordinate environmental management throughout the organization (or group) (all) 
 Capability to continuously develop environmental management through internal and external learning 

(community of practice) (all) 
 Resource: employees who are knowledgeable and committed with regard to environmental issues 

(S/W) 
 Resource: Green organizational culture (S/W) 
 

Innovation 
 Capability to integrate energy saving incentives in product and service offerings (innovative pricing 

models & demand side mgmt) (W) 
 Capability of detecting opportunities and providing emission reducing solutions to a wide range of 

industries (W) 
 Capability to integrate emission reducing innovations in the larger production and consumption system 

= vertical integration of activities in the value chain (W) 
 

Cooperation 
 Capability to enter into cooperative IORs for the purpose of integrating external sources of renewable 

or resource-efficient energy (S/W) 
 Capability to cooperate with competitors for the efficient use of resources (all) 
 

Local Embeddedness 
 Capability to take advantage of local renewable fuel resources (all) 
 Capability to motivate customer behavior towards renewable energy and efficiency (all) 
 Capability to improve the local environment (all) 
 Capability to create an infrastructure that facilitates emission reductions by others (all) 
 Capability to achieve systemic emission reductions in other sectors (regional industries)  (W) 
 Resource: Goal alignment between the municipality and the company (all) 
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Capabilities under Product Stewardship 

 

Environmental integration 
 Capability to think in terms of green products (all) 
 

Communication & learning 
 Capability to educate customers to chose environmentally friendly products and/or pay attention to 

resource efficiency issues (Stakeholder dialogue) (L/W) 
 Resource: Strong ties and a shared worldview regarding efficient energy use with major customers 

(thanks to continuous dialogue) (W) 
 Capability for environmental communication with stakeholders (all) 
 Capability to find new business models based on energy services and/or green (environmentally-

friendly or certified) products  (L/W) 
 

Innovation 
 Capability to translate customer concerns into product improvements (all) 
 Capability for phasing-in more sustainable products (all) 
 Capability for energy service innovations (W) 
 

Cooperation 
 Capability to develop products in cooperation with stakeholders (customers, NGOs) (all) 
 Capability to institutionalize own working practices within the industry through cooperation and 

knowledge sharing (energy services) (W) 
 Capability to strengthen the sustainability of products by way of cooperations (S/W) 
 Capability to build up a new, growing business line (biogas) based on cooperations (W) 
 

Local Embeddedness 
 Capability to build up local infrastructure to deploy the product strategy (all) 
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 Capability to form a product strategy based on local opportunities (L/W) 
 Resource: Ambition to be a good corporate citizen (all) 
 Capability to translate Clean Technology investments into new products (L) 

 

Capabilities under Clean Technology 

 

Environmental integration 
 Capability to integrate environmental criteria in investment processes and decisions (all) 
 Capability to mitigate business risks from fossil fuel based technologies (all) 
 Capability to plan for the long run and take long-term consequences of investments into account (all) 
 Resource: Acceptance of lower rates of return for environmentally benign investments that are 

considered as strategic (S/W) 
 

Communication & learning 
 Capability to play a leading role in lobbying for better conditions for the development of a sustainable 

energy system (W) 
 Capability to disseminate knowledge and experience on new development areas for Clean Technology 

(W) 
 Resource: Knowledgeable board committed to environmentally sustainable solutions (all) 
 Resource: Alignment with owners on strategy for environmental sustainability for municipality or 

region (all) 
 Capability to obtain favorable financing conditions for Clean Technology investments thanks to green 

profile, amongst others (all) 
 Capability to work for public acceptance for Clean Technology projects (S/W) 
 Capability to accumulate knowledge about various renewable technologies and assess their relevance 

for the corporate strategy for environmental sustainability (S/W) 
 Capability for ‘learning by doing’ (and by sharing experience) as to the biological and chemical 

processes in biogas ventures (being a forerunner) (W) 
 Capability to coordinate new biogas ventures (prime mover) (W) 
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Innovation 
 Capability to phase-in Clean Technology (based on renewables) to improve the environmental 

performance of products (referring to biogas) (S/W) 
 Capability to venture into adjacent fields and new technologies (W) 
 Capability to promote the development of cutting-edge Clean Technology in collaborative settings (W) 
 Capability for systemic innovations, redesigning the production-consumption system (L/W) 
 Resource: R & D involvement with external parties (W) 
 

Cooperation 
 Capability to initiate and coordinate cooperative ventures with a wide range of actors in complex 

settings (acting as a prime mover) (W) 
 Capability to engage in various types of cooperations to promote Clean Technology investments (S/W) 
 Capability to transform informal cooperations into formal and lasting arrangements (biogas business) 

(W) 
 Resource: Municipal support for Clean Technology development (all) 
 

Local Embeddedness 
 Capability to transform the local energy system towards renewables (all) 
 Capability to involve local stakeholders in Clean Technology development (all) 
 Capability to gain political acceptance and support for Clean Technology projects (all) 

 

Capabilities under Sustainability Vision 

 

Environmental integration 
 Capability to envision a future with significantly lower environmental impact from corporate activities 

(all) 
 Capability to operationalize the sustainability vision (all) 
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 Capability to embed the vision in the corporation (create alignment behind common goal) (S/W) 
 Resource: Environment as a core value (all) 
 

Communication & learning 
 Capability to foster a green mindset with employees, aligned with corporate sustainability vision (all) 
 Capability to communicate the sustainability vision to stakeholders (all) 
 Resource: External network activities on various organizational levels (all) 
 Capability to manage a complex (creative) planning process regarding strategy making that should lead 

towards the vision (POMS) (W) 
 Resource: The strong leader has the capability to embed the sustainability vision internally and 

externally (W) 
 Capability to engage in the political dialogue on the climate debate and the future of the energy system 

(W) 
 Resource: Commitment to assume the responsibility to embed a Swedish sustainability vision abroad 

regarding energy system development (W) 
 

 Innovation 
 Capability to extend the sustainability vision beyond the corporation (all) 
 Capability to work on a broad front and engage many actors in finding solutions that contribute to 

moving towards the sustainability vision (S/W) 
 Resource: Vision to lie at the technological front edge (W) 
 Preparedness to question and redefine business models and move beyond the traditional energy 

business (double loop learning) (S/W) 
 

Cooperation 
 Capability to systematically seek cooperations in working towards a system transition (S/W) 
 Capability for cooperation within the energy sector (all) 
 Resource: Open and receptive attitude towards entering into cooperations (all) 
 

Local Embeddedness 
 Capability to create public welfare by contributing to local and regional sustainable development (all) 
 Capability to enact a vision that is firmly grounded in the development goals for the municipality or 

region (all) 
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Appendix 8 – Capabilities primarily creating firm value 

(S=SouthEnGroup, L=LocalEnCo, and W=WestEnCo) 

Greening 
mechanism / 
sub‐theme 

Capability/resource 
 

S L W  Cost 
saving 

Repu‐
tation 

Future 
posit‐
ion 

Environmental 
integration 

       

Technical 
integration 

Technical capabilities for continuous improvement of 
environmental performance of the production system. 

X X  X  X 

  Capability to integrate renewable fuels into technical 
systems. 

X X X  X  X 

  Capability to build flexibility into the production system 
(fuel & system flexibility) 

X X X  X    X

  Capability to mitigate (price) risks from fossil fuel 
dependency 

X X X  X   

Processual 
integration 

Capability for continuous environmental improvements 
due to systematic environmental management (e.g. 
setting ambitious goals) 

X X X  X  X 

  Capability to embed continuous improvement of 
environmental behavior with employees (with the help of 
routines, incentive system) 

X X X  X  X  X

  Capability for integration of environmental concerns into 
steering documents and performance measurement 
(policies, integrated business & env. plans, BSC) 

X       X

  Resource: Environmental manager acts as environmental 
champion, committed to continuously improving 
environmental performance & negotiating goals and 
opportunities for improvement with internal 
stakeholders. They own the environmental issues of the 
companies. 

X X   X    X

  Resource: long‐standing experience with certified 
environmental management system (ISO 14001) 

X X  X   

  Capability to think in terms of green products X X X    X  X

  Capability to integrate environmental criteria in 
investment processes and decisions 

X X X    X  X

  Capability to mitigate business risks from fossil fuel based 
technologies 

X X X  X    X

  Capability to envision a future with significantly lower 
environmental impact from corporate activities. 

X X X      X

  Capability to operationalize the sustainability vision X X X    X  X

  Capability to embed the vision in the corporation (create 
alignment behind common goal) 

X X  X  X  X

  Resource: Environment as a core value X X X    X  X

Communication & 
learning 

       

Internal 
communication 

Capability to foster environmental awareness and 
commitment with employees related to their working 
tasks (with the help of environmental training) 

X X X  X    X

  Capability for close communication and cooperation 
between the environmental staff and plant operators 

X X X  X   

  Capability to foster a green mindset with employees, 
aligned with corporate sustainability vision. 

X X X  X    X
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Open 
communication 
climate 

Capability to foster change thanks to an open 
communication climate facilitating employee 
involvement 

X   X    X

Dialogue  Resource: Knowledgeable board committed to 
environmentally sustainable solutions. 

X X X      X

External environ‐
mental communi‐
cation 

Capability to use Clean Technology as a marketing device 
to strengthen the green profile. 

X     X  X

  Capability to obtain favorable financing conditions for 
Clean Technology investments thanks to green profile, 
amongst others. 

X X X  X    X

Cognitive & 
behavioral 
development 

Capability to manage a complex (creative) planning 
process regarding strategy making that should lead 
towards the sustainability vision (POMS) 

X      X

Organizational 
learning 

Capability to coordinate environmental management 
throughout the organization (or group) 

X X X  X    X

  Resource: employees who are knowledgeable and 
committed with regard to environmental issues 

X X  X    X

  Resource: Green organizational culture X X  X  X  X

  Capability to accumulate knowledge about various 
renewable technologies and assess their relevance for the 
corporate strategy for environmental sustainability. 

X X      X

Innovation         

Management 
innovation 

Capability to align employee efforts behind an ambitious 
vision. 

X       X

  Resource: Ambitious vision that works as a roadmap for 
the change process. 

X     X  X

Absorptive capacity  Capability to venture into adjacent fields and new 
technologies. 

X      X

Cooperation         

Determinants of 
cooperation 

Resource: Municipal support for Clean Technology 
development 

X X X  X    X

  Resource: Reputation as a trustworthy cooperation 
partner for Clean Technology ventures within the region 

X     X  X

Cooperative IOrs  Capability to leverage outside resources in promotion of 
organizational goals. 

X   X    X

  Resource: Open and receptive attitude towards entering 
into cooperations. 

X X X      X

  Resource: Cooperation as part of the vision for 
sustainable growth. 

X       X

Local 
embeddedness 

       

Territorial 
embeddedness 

Resource: Local embeddedness is part of the 
sustainability vision. 

X X     X  X

Local identity as 
strategic asset 

Capability to gain customer trust through local focus X X     X  X

  Resource: Ambition to be a good corporate citizen X X X    X  X

Embeddedness at 
municipal level 

Resource: Trust capital at the local level thanks to past 
social welfare contributions. 

X X   X  X  X
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Appendix 9 – Capabilities creating shared value 

(S=SouthEnGroup, L=LocalEnCo, and W=WestEnCo) 

Greening 
mechanism / sub‐
theme 

Capability/resource  S L W Trans‐
ferabi‐
lity 

Coor‐
dina‐
tion 

Far‐
sightedn. 

Environmental 
integration 

   

Technical integration  Capability to continuously improve resource 
efficiency throughout the whole production 
system and the production‐related value 
chain 

X X 

  Capability to make use of low quality energy 
and local waste resources 

X X X 

Processual 
integration 

Capability to translate process improvements 
into green products 

X   X

  Capability for a holistic assessment of pros 
and cons of Clean Technology investments 

X   X

  Capability to plan for the long run and take 
long‐term consequences of investments into 
account 

X X X   X

  Capability to take a long‐term perspective on 
environmentally beneficial investments due 
to lower demands for financial returns from 
owners. 

X   X

  Resource: Acceptance of lower rates of return 
for environmentally benign investments that 
are considered as strategic. 

X X   X

Supply chain 
measures 

Capability to foster good environmental 
behavior with suppliers. 

X X X X  

Communication & 
learning 

   

External 
environmental 
communication 

Capability for environmental communication 
with stakeholders  

X X X X  

  Capability to work for public acceptance for 
Clean Technology projects. 

X X X  

  Capability to communicate sustainability 
vision to stakeholders.  

X X X X  

  Resource: External network activities on 
various organizational levels 

X X X X 

Dialogue  Capability to educate customers to chose 
environmentally friendly products and/or pay 
attention to resource efficiency issues 
(Stakeholder dialogue) 

X X X  

  Resource: Strong ties and a shared worldview 
regarding efficient energy use with major 
customers (thanks to continuous dialogue). 

X X  

  Capability to play a leading role in lobbying 
for better conditions for the development of 
a sustainable energy system. 

X X 

  Capability to disseminate knowledge and 
experience on new development areas for 
Clean Technology. 

X X  
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  Resource: Alignment with owners on strategy 
for environmental sustainability for 
municipality or region. 

X X X X  X

Organizational 
learning 

Capability to continuously develop 
environmental management through internal 
and external learning (through networks and 
community of practice) 

X X X X  

Cognitive & 
behavioral 
development 

Capability for learning by doing (and by 
sharing experience) as to the biological and 
chemical processes in biogas ventures (being 
a forerunner). 

X X  X

  Capability to question and redefine business 
models and move beyond the traditional 
energy business (double loop learning) 

X X   X

  Resource: The strong leader has the capability 
to embed the sustainability vision internally 
and externally. 

X X  

  Capability to engage in the political dialogue 
on the climate debate and the future of the 
energy system. 

X X 

  Resource: Commitment to assume the 
responsibility to embed a Swedish 
sustainability vision abroad regarding energy 
system development. 

X X 

Learning types  Capability to find new business models based 
on energy services and/or green 
(environmentally‐friendly or certified) 
products. 

X X   X

Interfirm learning  Capability to coordinate new biogas ventures 
(prime mover). 

X X 

Innovation     

Mgmt innovation 
 

Capability to integrate energy saving 
incentives in product and service offerings 
(innovative pricing models & demand side 
management). 

X X  

  Capability for business model innovation 
(increase product quality through 
certifications, aid commercial customers to 
improve their env. performance). 

X   X

Open innovation  Capability to translate customer concerns into 
product improvements. 

X X X X 

Absorptive capacity 
 

Capability of detecting opportunities and 
providing emission reducing solutions to a 
wide range of industries. 

X X  

  Capability to phase‐in Clean Technology 
(based on renewables) to improve the 
environmental performance of products 
(referring to biogas). 

X X   X

Type of innovation  Capability for phasing‐in more sustainable 
products 

X X X   X

  Capability for energy services innovations X X X 

  Capability for systemic innovation across 
organizational units, leading to 
environmentally certified products. 

X   X
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  Resource: Service‐mindedness, providing 
environmentally beneficial products at little 
extra cost (green product ‘philantrophy’). 

X   X

  Capability to promote the development of 
cutting‐edge Clean Technology in 
collaborative settings. 

X X 

  Capability for systemic innovations, 
redesigning the production‐consumption 
system. 

X X X 

  Resource: R & D involvement with external 
parties 

X X 

Degree of innovation  Capability to integrate emission reducing 
innovations in the larger production and 
consumption system = vertical integration of 
activities in the value chain (integrate at raw 
material side & customer side, e.g. biogas into 
fuelgas = system innovation) 

X  

  Capability to extend the sustainability vision 
beyond the corporation. 

X X X X  

  Capability to work on a broad front and 
engage many actors in finding solutions that 
contribute to moving towards the 
sustainability vision. 

X X X 

  Resource: Vision to lie at the technological 
front edge. 

X   X

Cooperation     

Shared 
understanding 

Capability to develop products in cooperation 
with stakeholders (customers, NGOs). 

X X X X 

  Capability to institutionalize own working 
practices within the industry through 
cooperation and knowledge sharing (energy 
services). 

X X  

  Capability to systematically seek cooperations 
in working towards a system transition. 

X X X 

  Capability for cooperation within the energy 
sector 

X X X X X 

Cooperative IOrs 
 

Capability to enter into cooperative IORs for 
the purpose of integrating external sources of 
renewables or resource‐efficient energy. 

X X X 

  Capability to strengthen the sustainability of 
products by way of cooperations. 

X X X 

  Capability to build up a new, growing business 
line (biogas) based on cooperations. 

X X  X

  Capability to initiate and coordinate 
cooperative ventures with a wide range of 
actors in complex settings (acting as a prime 
mover). 

X X 

Formal & informal 
cooperative relation‐
ship 

Capability to engage in various types of 
cooperations to promote Clean Technology 
investments 

X X X 

  Capability to transform informal cooperations 
into formal and lasting arrangements (biogas 
business). 

X X 
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Determinants of 
cooperation 

Resource: Reputation for trustworthiness and 
fairness, which facilitates entering into new 
cooperations. 

X   X

Cooperation related 
to the operational 
business of energy 
companies 

Capability to cooperate with competitors for 
the efficient use of resources. 
 

X X X X 

Local embeddedness     

Territorial 
embeddedness 

Capability to take advantage of local 
renewable fuel resources. 

X X X X 

  Capability to improve the local environment. X X X X  X

  Capability to build up local infrastructure to 
deploy the product strategy 

X X X X  X

  Capability to form a product strategy based 
on local opportunities (niche‐strategy/gas 
business/LNG). 

X X   X

  Resource: Public welfare orientation X X   X

  Capability to transform the local energy 
system towards renewables. 

X X X X  X

Promotion of green 
energy at community 
level 

Capability to motivate customer behavior 
towards renewable energy and efficiency. 

X X X X   

Local identity as 
strategic asset 

Capability to translate Clean Technology 
investments into new sustainable products. 

X   X

Embeddedness at 
municipal level 

Resource: Goal alignment between 
municipality & company. 

X X X X 

  Capability to achieve systemic emission 
reductions in other sectors (regional 
industries). 

X   X

  Capability to involve local stakeholders in 
Clean Technology development. 

X X X X  

  Capability to gain political acceptance and 
support for Clean Technology projects. 

X X X X 

Regional sustain‐able 
development 

Capability to create infrastructure that 
facilitates emission reductions by others. 

X X X X  X

  Capability to create public welfare by 
contributing to local and regional sustainable 
development. 

X X X X  X

  Capability to embrace a vision that is firmly 
grounded in the development goals for the 
municipality or region. 

X X X X 
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Appendix 10: Generic capabilities  

Greening mechanism / 
sub‐theme 

Generic capability/resource 
 

Environmental integration   

Technical integration  Capability to integrate renewable fuels into technical systems. 

  Capability to build flexibility into the production system (fuel & system flexibility)

  Capability to mitigate (price) risks from fossil fuel dependency 

Processual integration  Capability for continuous environmental improvements due to systematic 
environmental management (e.g. setting ambitious goals) 

  Capability to embed continuous improvement of environmental behavior with 
employees (routines, incentive system) 

  Resource: Environment as a core value

  Capability to think in terms of green products

  Capability to integrate environmental criteria in investment processes and 
decisions 

  Capability to take long‐run considerations and effects of investments into account

  Capability to mitigate business risks from fossil fuel based technologies 

  Capability to envision a future with significantly lower environmental impact from 
corporate activities 

  Capability to operationalize the sustainability vision

Supply chain measures  Capability to foster good environmental behavior with suppliers. 

Communication & learning   

Internal communication  Capability to foster environmental awareness and commitment with employees 
related to their working tasks 

  Capability for close communication and cooperation between the environmental 
staff and plant operators 

  Capability to foster a green mindset with employees, aligned with corporate 
sustainability vision. 

External environmental 
communication 

Capability for environmental communication with stakeholders 

  Resource: External network activities on various organizational levels 

  Resource: Knowledgeable board committed to environmentally sustainable 
solutions. 

  Resource: Alignment with owners on strategy for environmental sustainability for 
municipality or region. 

  Capability to obtain favorable financing conditions for Clean Technology 
investments thanks to green profile, amongst others. 

  Capability to communicate sustainability vision to stakeholders.  

Organizational learning  Capability to coordinate environmental management throughout the organization 
(or group) 

  Capability to continuously develop environmental management through internal 
and external learning (community of practice) 

Innovation   

Open innovation  Capability to translate customer concerns into product improvements. 

Degree of  innovation  Capability to extend the sustainability vision beyond the corporation. 

Type of innovation  Capability for phasing‐in more sustainable products.

Cooperation   

Shared understanding  Capability to develop products in cooperation with stakeholders (customers, 
NGOs). 

  Capability for cooperation within the energy sector

  Resource: Open and receptive attitude towards entering into cooperations.

Determinants of 
cooperation 

Resource: Municipal support for Clean Technology development 
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Cooperation related to the 
operational business of 
energy companies 

Capability to cooperate with competitors for the efficient use of resources.
 

Local embeddedness   

Territorial embeddedness  Capability to take advantage of local renewable fuel resources. 

  Capability to improve the local environment.

  Capability to build up local infrastructure to deploy the product strategy 

  Capability to transform the local energy system towards renewables. 

Promotion of green energy 
at community level 

Capability to motivate customer behavior towards renewable energy and 
efficiency. 

Local identity as strategic 
asset 

Resource: Ambition to be a good corporate citizen

Embeddedness at municipal 
level 

Resource: Goal alignment between municipality & company. 

  Capability to involve local stakeholders in Clean Technology development. 

  Capability to gain political acceptance and support for Clean Technology projects.

Regional sustainable 
development 

Capability to create infrastructure that facilitates emission reductions by others.

  Capability to create public welfare by contributing to local and regional 
sustainable development.  

  Capability to embrace a vision that is firmly grounded in the development goals for 
the municipality or region.  
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Appendix 11: Firm‐specific capabilities  

(S=SouthEnGroup, L=LocalEnCo, and W=WestEnCo). 

Greening mechanism / 
sub‐theme 

Firm‐specific capability/resource 
 

Com‐
pany 

Environmental integration   

Technical integration  Capability to continuously improve resource efficiency throughout the 
whole production system and the production‐related value chain (system 
perspective). 

W

Processual integration  Capability for integration of environmental concerns into steering 
documents and performance measurement (policies, integrated business 
& environmental plans, BSC) 

S

  Capability to translate process improvements into green products  L

  Capability for a holistic assessment of pros and cons of Clean Technology 
investments 

L

  Capability to take a long‐term perspective on environmentally beneficial 
investments due to lower demands for financial returns from owners. 

S

Communication & learning   

Internal communication  Capability to foster change thanks to an open communication climate 
facilitating employee involvement 

S

Dialogue  Resource: Strong ties and a shared worldview regarding efficient energy 
use with major customers (thanks to continuous dialogue). 

W

  Capability to play a leading role in lobbying for better conditions for the 
development of a sustainable energy system. 

W

  Capability to disseminate knowledge and experience on new 
development areas for Clean Technology. 

W

External environmental 
communicaiton 

Capability to use Clean Technology as a marketing device to strengthen 
the green profile. 

L

  Capability for learning by doing (and by sharing experience) as to the 
biological and chemical processes in biogas ventures. (being a forerunner) 

W

Interfirm learning  Capability to coordinate new biogas ventures (prime mover).  W

Cognitive & behavioral 
development 

Capability to manage a complex (creative) planning process regarding 
strategy making that should lead towards the sustainability vision (POMS) 

W

  Resource: The strong leader has the capability to embed the sustainability 
vision internally and externally. 

W

  Capability to engage in the political dialogue on the climate debate and 
the future of the energy system. 

W

  Resource: Commitment to assume the responsibility to embed a Swedish 
sustainability vision abroad regarding energy system development. 

W

Innovation   

Management innovation  Capability to integrate energy saving incentives in product and service 
offerings (innovative pricing models & demand side mgmt). 

W

  Capability for business model innovation (increase product quality 
through certifications, aid commercial customers to improve their 
environmental performance). 

L

  Capability to align employee efforts behind an ambitious vision.  S

  Resource: Ambitious vision that works as a roadmap for the change 
process. 

S

Absorptive capacity  Capability of detecting opportunities and providing emission reducing 
solutions to a wide range of industries. 

W

Degree of innovation  Capability to integrate emission reducing innovations in the larger 
production and consumption system = vertical integration of activities in 
the value chain (integrate at raw material side & customer side, e.g. 
biogas into fuelgas = system innovation) 

W
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  Resource: Vision to lie at the technological front edge. W

Type of innovation  Capability for energy service innovations W

  Capability for systemic innovation across organizational units, leading to 
environmentally certified products. 

L

  Resource: Service‐mindedness, providing environmentally beneficial 
products at little extra cost (green product ‘philantrophy’). 

L

  Resource: R & D involvement with external parties W

Absorptive capacity  Capability to venture into adjacent fields and new technologies.  W

  Capability to promote the development of cutting‐edge Clean Technology 
in collaborative settings. 

W

Cooperation   

Shared understanding  Capability to institutionalize own working practices within the industry 
through cooperation and knowledge sharing (energy services). 

W

Determinants of 
cooperation 

Resource: Reputation for trustworthiness and fairness, which facilitates 
entering into new cooperations. 

S

  Resource: Reputation as a trustworthy cooperation partner for Clean 
Technology ventures within the region 

S

Cooperative IORs  Capability to build up a new, growing business line (biogas) based on 
cooperations. 

W

  Capability to initiate and coordinate cooperative ventures with a wide 
range of actors in complex settings (acting as a prime mover). 

W

  Capability to leverage outside resources in promotion of organizational 
goals. 

S

  Resource: Cooperation as part of the vision for sustainable growth.  S

Formal & informal 
cooperative relationship 

Capability to transform informal cooperations into formal and lasting 
arrangements (biogas business). 

W

Local embeddedness   

Regional sustainable 
development 

Capability to achieve systemic emission reductions in other sectors 
(regional industries). 

W

Local identity as strategic 
asset 

Capability to translate Clean Technology investments into new 
sustainable products. 

L
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