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Abstract  
Integrating social and environmental aspects in supply chain management has received much 

consideration and attention from both companies and the society over the past decade. 

Organizations have recognized the high significance of sustainability which now has become an 

integral part of their business strategy. Companies have realized that they must integrate 

sustainability into supply chain through supplier selection. Consequently, suppliers play an 

important role in sustainable development through the entire supply chain. The sourcing 

department has the main responsibility to assure that sustainability is considered when selecting 

suppliers in order to have a supply chain that is truly sustainable. Therefore, purchasing managers 

need to include the three sustainability aspects in their supplier selection process. Despite their 

high significance, logistics service providers are usually not treated like the classic suppliers of 

goods and have not given the right attention from both academia and industry. With regard to the 

complexity of supplier selection process due to its wide variety of factors a systematic and 

sustainability-focused evaluation framework for supplier selection is needed from an 

organizational supply chain perspective. The usage of decision support tools/methods can help 

organizations and supply chain managers to make more effective decisions regarding sustainable 

supplier selection. By examining the four widely applied methods for sustainable supplier selection 

(i.e. DEA, ANP, AHP, TOPSIS), this paper aims to find out how companies in Sweden select and 

evaluate their logistics service providers. A case study with ten companies will be analyzed in 

order to fill the existing gaps and answer the research questions. 

  

Key words: DEA; ANP; AHP; TOPSIS; sustainability; supplier selection; logistics service 

providers;  
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 Introduction 

1.1 Background  

During the last decades business has been behold as the basic originator of economic, social and 

environmental problems (Porter & Kramer, 2011) and sustainability issues have drawn augmented 

attention from both policy makers and businesses (Tate, Ellram & Gölgeci, 2013). Strict 

government legislations increased public awareness and increased demands from companies´ 

stakeholders toward sustainability issues have impelled enterprises to admit the significance of 

sustainability aspects in their businesses (Luthra et al., 2017). Therefore, companies are called to 

deal with sustainability since it is closely related to their market share and their future presence in 

the market. Even though, “sustainability” seems to be a term that is frequently used by 

governments and Non-Governmental Organizations (NGOs), it appears that there is still a lack of 

comprehensive understanding of this term (Sharma and Henriques, 2005; Simpson et al., 2007; 

Tate et al., 2010).  The boost of consumption brought with it some negative consequences for 

nature and natural sources (O′Shea, Golden & Olander, 2013; Trucost, 2013).  The environment 

had been deeply harmed by the increased production and movement of goods around the world. 

The Green Gas House Emissions is a significant threat that needs to be dealt with by all the 

corporations around the world. However, profitability is the main focus of the firms in the business 

world. There are still plenty of issues remaining such as working forces that are not treated with 

respect to the human rights, for example employees that are working long hours with low wages 

and working conditions that are not taken seriously. Such are the examples of Nike and Zara where 

they did not respect the social aspects of sustainability related to their factories in Asia (Girit, 2017; 

Wazir, 2001). Scandals regarding child labor and human trafficking are coming into light quite 

often and firms suffer the negative consequences. Social medias are fast way for spreading the 

news, hence firms need to comply with the social aspects of sustainability for protecting their 

reputation, keeping their market share and profits in high levels.  

Purchasing plays an important role in organizations since it can contribute to business 

accomplishments in different ways. A big percentage of the total budget of a company is invested 

in purchasing due to its connection to the firm’s business continuation and profitability. Moreover, 

purchasing varies from company to company (Knoppen & Saenz, 2015) and as a result different 

https://www.theguardian.com/profile/burhanwazir
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actions in different stages are implemented by purchasing managers and administration. For 

example, innovative companies need an early supplier involvement as well as building ramp-up 

capacity instead of prices. Whilst, low price competing companies need a purchasing function that 

can minimize the price of initial/spare parts. 

With the right management of the purchasing budget and through different investment actions, 

companies are trying to establish their presence in the market as well as their competitive 

advantage. Moreover, purchasing can bring resources from outside the firm which makes it a 

potential source of competitive advantage (Chen et al., 2004). Wrong decisions taken by 

purchasing managers regarding supplier selection and ignoring the sustainability aspect can affect 

an organization in many different ways. A company’s reputation as well as the cash flow can 

dramatically decrease and the threat of losing customers and market share is adequately increased. 

Therefore, purchasing’s importance should be clear for all decision makers since it is a key 

component of the broader supply chain management function that contains the logistics activities 

across all levels of the chain or network, from raw materials to final customers (Knoppen & Saenz, 

2015). Considering that most of the companies spend approximately more than half of their sales 

turnover on purchased goods and services, well-established and efficient relationships with 

suppliers are of high importance for a company’s short-term financial outcomes and long-term 

competitive position (van Weele, 2018). 

Supplier selection process is an important part of the purchasing in industrial context for 

accomplishing the desired level of quantity and quality at a sensible cost of raw/finished material 

delivered at the right time (Sen et al., 2018). The core objective of supplier selection is the 

identification of suitable suppliers for a long-term and reliable partnership (Keskin et al., 2010). 

Working closely with suppliers can be a win-win situation for both parties. Having a supplier that 

understands the company’s needs and goals will lead to several improvements in different sectors. 

With a closer collaboration with suppliers a firm can increase its productivity, decrease the lead 

time, improve the delivery and ensure a higher service level for its customers. All suppliers need 

to be selected and evaluated carefully because any misjudgment in the supplier selection process 

comes at a cost on the buying company (Rashidi & Cullinane, 2019). 

Supplier selection process is an important part of the purchasing in industrial context for 

accomplishing the desired level of quantity and quality at a sensible cost of raw/finished material 
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delivered at the right time (Sen et al., 2018). The core objective of supplier selection is the 

identification of suitable suppliers for a long-term and reliable partnership (Keskin et al., 2010). 

Working closely with suppliers can be a win-win situation for both parties. Having a supplier that 

understands the company’s needs and goals will lead to several improvements in different sectors. 

With a closer collaboration with suppliers a firm can increase its productivity, decrease the lead 

time, improve the delivery and ensure a higher service level for its customers. All suppliers need 

to be selected and evaluated carefully because any misjudgment in the supplier selection process 

comes at a cost on the buying company (Rashidi & Cullinane, 2019). 

 Logistics are intently connected to the increase of CO2 emissions and some NGOs as well as the 

press are criticizing the logistics service providers for harming and polluting the environment. In 

order to protect themselves from fines, logistics service providers are called to find innovative 

ways and more environmentally friendly solutions for the products movement around the world. 

Many of them switch to green trucks in order to decrease their negative impact on the environment, 

but still this is not enough. 

In most of the cases, logistics service providers do not seem to be treated in the same way compared 

to other suppliers. Firms need to realize that logistics service providers are also of high importance 

toward sustainable development together with the capabilities of providing solutions which result 

in more sustainable supply chain (Colicchia et al., 2013).The traditional logistics service provider 

selection, which was commodity and price-based, might not meet the requirements and is not 

acceptable anymore (Sarkis 2001, Seuring et al. 2008, Bryson & Lombardi 2009). Additionally, 

logistics service providers selection process is quite scarce since only few factors about the types 

of these selected providers have come into light so far (Wanke et al., 2007). Hence, selecting the 

best logistics service providers is not an easy task. On the contrary, this process is characterized 

by high complexity due to a great number of variables that need to be taken into consideration 

(Aguezzoul, 2014). Lately, many organizations have focused on incorporating environmental, 

social and economic aspects of sustainability into their supplier selection processes by endorsing 

sustainable supply chain initiatives (Govindan et al., 2013; Seuring & Müller, 2008). Moreover, 

environmental sustainability and cost minimization are the two aspects that are mostly considered 

when selecting suppliers (Wu & Pagell, 2011; Zhu, et al. (2008). Therefore, companies have found 
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that there is a need to evaluate suppliers from a sustainability perspective (Dai & Blackhurst, 

2012). 

In order to enhance organizational performance and maintain strategically competitive position, 

green and sustainability-focused supplier selection is a critical decision in industrial supply chains 

(Govindan et al., 2013; Grimm et al., 2014). A sustainable supply chain can be achieved by 

selecting and evaluating all suppliers in a proper way. In order to make this process easier for the 

industries, academia has developed several methods and frameworks such as Data Envelopment 

Analysis (DEA), Technique for Order of Preference by similarity to Ideal Solution (TOPSIS), 

Analytical Hierarchy Process (AHP), Analytical Network Process (ANP) which can help firms 

select the right supplier based on sustainability criteria. These methods will be analyzed and 

elaborate later on in the following chapters. Considering that each industry has its own 

peculiarities, these models vary as for the type of the added data. They are created to adjust in 

different criteria as well as options that could exist. Hence, some of them are suitable for the 

automotive industry, some for the construction industry and so on. Even though a big number of 

models regarding the sustainable supplier selection exist, still there is a gap in the industry in 

relation to their implementation. 

 1.2 Problem description  

Despite the fact that a big variety of researches exist regarding sustainable supplier selection, only 

few studies have considered the three dimensions of sustainability at the same time. Moreover, 

there are few studies which focused on qualitative approach which has also take into consideration 

three aspects of sustainability (Nourmohamadi Shalke et al., 2018). Most of the studies and 

frameworks today focus on quantitative approach in order to consider the different sustainability 

criteria and dimensions (quantified criteria such as price, quality and lead-time) in this selection 

but very few have made an attempt to take non-quantifiable factors connected to sustainability into 

account in a systematic way (Torres-Ruiz & Ravindran, 2018). Although there are few studies that 

have considered qualitative factors but the nature of these studies are quantitative. As a 

consequence, the existing methods and frameworks are not taking into consideration the social 

related factors which leads to the next problem. Looking into the sustainable supplier selection 

practice in different industries it turns out most of the companies have solely focused on the 
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economic factors and partly on environmental factors, but the social related criteria have got very 

little if no attention at all (Kannan, 2018).  

The results of a subjective evaluation of suppliers are not only dependent on the selected criteria 

but also heavily on how the variables are evaluated by decision-makers and the models which have 

been applied for supplier assessment (Desanctis and Gallupe, 1987; Khan et al., 2016). Due to the 

rank reversal phenomenon, the validity of these models could be questionable (García-Cascales & 

Lamata, 2012). Depended on the order of preferences an alternative could be considered the best 

but adding or removing of another alternative from the process, it can become the worst. Such a 

phenomenon in many cases may not be acceptable (García-Cascales & Lamata, 2012). Hence, 

there is a possibility of achieving different outputs from different methods. 

Supplier selection has been considered multi-criteria problem or better saying a kind of multi 

criteria/factor decision making problem that needs a trade-off between conflicting quantitative and 

qualitative criteria (Kahraman, et al., 2003; Azadnia, 2012). However, due to the broad variety of 

tangible and intangible factors (multi-criteria nature) the measurement of supplier sustainability is 

not easy to be quantified. Therefore, there is a need to consider both quantitative and qualitative 

criteria that may even be interdependent (Faisal et al., 2017). Still, this is not applicable each time 

since in some cases the factors are not clearly defined and there is a ‘grey’ area which is involved 

in the evaluation scheme. (Bai & Sarkis, 2010) 

 

There are some cases which show that wrong supplier selection process could bring negative 

consequences to companies such as Zara (Girit, 2017) and Nike (Wazir, 2001). Zara in Turkey had 

to compensate for its wrong supplier selection which led to reputation damage after the customers 

found some papers hidden in the clothes which stated that “you are buying these clothes but we 

didn’t get paid for that”. This brought negative publicity on the company. Through social media 

within a short time started a campaign with the hashtag #BravoIscileriIcinAdalet, which can be 

translated in english "Justice for Bravo workers". This online petition were signed by more than 

270,000 people (Girit,2017).  

 

In case of Nike, the company was accused of tolerating sweatshops. In 1996 Nike was severely 

embarrassed when a US magazine featured a photograph of a young Pakistani boy sewing together 

https://www.theguardian.com/profile/burhanwazir
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a Nike ball for football games. The following year it was revealed that workers in one of its 

contracted factories in Vietnam were being exposed to toxic fumes at up to 177 times the 

Vietnamese legal limit. This scandal ruined Nike’s reputation and made the company improve 

their supplier selection in order to prevent such scandals. Additionally, the scandal affected 

company financially and led to drop in profit for several years.  

In the case of logistics service providers as suppliers which is the main focus of this research, 

without focus on a specific industry, few researches exist. The aim of this research is to bridge 

these gaps by implementing a qualitative method for data gathering regarding sustainable supplier 

selection with specific focus on logistics service providers.  

 1.3 Purpose and research questions 

This research aims to find out how do companies evaluate/select their logistics service providers 

based on sustainability criteria. Considering that almost all the previous researchers have examined 

relevant topics based on quantitative data, this research follows a different approach by conducting 

a qualitative analysis. Moreover, the majority of surveys are focused on sustainable supplier 

selection in industries such as automotive, construction, retail etc. and only few are examining the 

logistics industry in general and almost none of them examine the sustainable angle of this 

industry. In order to fill the literature gap, this study considers the supplier selection process based 

on the sustainable criteria namely, economic, environment and social. To address the research gap 

and serve the purpose, three research questions have been formulated as follow: 

RQ1: How do companies evaluate and select their sustainable logistics service providers and 

which methods do they use? 

RQ2: Which criteria are taken mostly into consideration when selecting logistics service 

providers?  

RQ3: What are the existing gaps between the industry and academia? To what extent the methods 

which have been mentioned in academia have been used by different companies? 

By examining different industries and their peculiarities this research will compare the literature 

with real-life cases in order to find the gap between academia and industry regarding decision 

models which have been discussed in the literature but haven’t been applied in industry. Despite 
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the fact that there are plenty of models which are appropriate to select and evaluate suppliers but 

still the managers in different industries are using traditional models in order to rank their suppliers. 

Furthermore, the four most preferable methods (i.e. AHP, ANP, DEA, TOPSIS) for sustainable 

supplier selection will be taken as a base in order to find out whether companies are evaluating 

their logistics service suppliers based on one of these methods or they are implementing other 

frameworks, if any. 

By taking into account that organizations have changed their attitude by adapting a more 

sustainable operation, we aim to find out if they consider sustainable dimensions when selecting 

their logistics service providers mostly in Sweden and globally in case, they have facilities 

elsewhere.   

 2 Literature review 

This paper is conducted according to previous research regarding sustainable supplier selection 

methods in different industries. Considering that these methods are focused on sustainable supplier 

selection process including logistics service suppliers, the first part of the literature review consists 

of analysis of sustainability and its dimensions (i.e. environmental, social and economic), followed 

by supplier evaluation/selection based on these three dimensions. In the second part the related 

articles regarding the sustainable supplier selection have been revised and briefly referred in the 

literature review, however only the four most applicable methods (i.e. DEA, AHP, ANP, TOPSIS) 

will be analyzed further in details.  

2. 1 What is sustainability  

One of the consequences of globalization on the markets and thus supply chain and purchasing 

process is the increase of the need to incorporate sustainable supply chain management processes 

(Oelze, et al., 2016). As sustainability has become one of the key elements of supply chain 

management (Kleindorfer et al., 2005; Linton et al., 2007) the companies who seek for innovative 

solutions have to consider not only economic but also environment and social aspects (Bai & 

Sarkis 2010). This goes well with Kannan (2018) who argued that globalization has made the 

managers focus not only on economic aspect but also take into consideration environmental and 

social parameters. He also emphasized that the goal of sustainability achievement has been 

increased among profit organizations, non-profit organizations, and government agencies over the 
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past few decades. This calls for companies to change their traditional economic-based approach 

and integrate environmental and social dimensions into their operations (Kannan, 2018). Hence, 

in order to increase/enhance organizational performance and maintain strategically competitive 

position, green and sustainability-focused supplier selection is a critical decision in industrial 

supply chains (Govindan et al., 2013; Grimm et al., 2014). Sarkis & Dhavale (2015, pp. 178) 

defined sustainability as “using resources today without compromising the needs of future 

generations, and through the triple-bottom-line concept of integrating environmental, social, and 

economic dimensions into organizational decision making.” 

Stoddard et al. (2012, pp. 234) stated that “Building on the concept of sustainability, a new 

corporate philosophy and accounting form has emerged that takes into consideration not only the 

traditional economic bottom line but also considers less quantifiable indicators that measure social 

and environmental impact”. This new framework which is used to measure corporate performance 

is called the triple bottom line (Elkington, 1998). Wilson (2015) stated that the Triple Bottom Line 

(TBL) is a term which is used to define the economic (profit), social (people), and environmental 

(planet) responsibility of an organization (figure 1). Triple Bottom Line is directly connected to 

the concepts and goals of sustainable development. (Stoddard et al., 2012, pp 235) stated that “TBL 

is a relatively new measure of corporate performance that requires the public disclosure of social, 

economic and environmental indicators of organizational performance and is a concept that is 

closely related to social responsibility”. According to the TBL concept the performance of 

corporations should not only be driven by the benefit of its shareholders but all of its stakeholders 

such as the local community within which business operations exist. According to Connie (2010) 

integrating the TBL concept and strategy into businesses is a complex task; yet, very critical to the 

success of business and corporations of 21st century.  
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Figure 1. The ‘triple bottom line’ provides economic, social and environmental sustainability (Wilson, 2015.) 

 

2.1.1 The economic dimension of triple bottom line  

At the profit level, the economic aspect of triple bottom line, is the easiest aspect to evaluate since 

it can be evaluated by traditional economic-based indicators such as price, revenue, profit, return 

on investment etc. Based on Fallahpour et al. (2017) economic aspect is still on the top priority 

followed by environment and ultimately, social aspect. According to Fallahpour et al. (2017) 

findings, the most important criteria when selecting suppliers are still cost, quality, delivery and 

services which fall into economic dimension. This is aligned with Amindoust and Saghafinia 

(2017) which stated that companies must add the environmental and social parameters to the 

traditional supplier selection attributes which was basically emphasized/focused more on 

economic dimension. 

Sustainability has moved from individual organization to the supply chain due to the wide variety 

of activities through the chain with respect to both environmental and social responsibilities 

aspects (Rostamzadeh et al., 2015). Dao et al. (2011) argued that due to the scarcity of natural 

resources and demands for greater corporate social responsibility, sustainability has become an 

important part of supply chain activities and companies are forced to develop/improve their 

decision-making processes. Hence, the integration of these three sustainability dimensions has 

gained considerable attention recently and has become a core strategic factor for organizations 

(Benn et al., 2014). Companies have realized that in order to move towards sustainable 

development, they have to incorporate sustainability practices into their supply chain profile 

(Azadnia et al., 2012). They have noticed that in addition to economic and environmental aspects 



14 
 

the social concerns play an important role in gaining competitive advantage. This has led to a 

paradigm change in companies’ approach toward sustainability concept (Faisal et al., 2017) and it 

has become a core strategic factor for the companies (Seuring, 2012). As a result, the sustainable 

supply chain management (SSCM) has become a new model for organizations (Gualandris et al., 

2014). The sustainability-focused supply chain is an extension of the green supply chain which 

considers social dimensions as well as economic and environmental dimensions from a supply 

chain context (Mangla et al., 2014). Ahi and Searcy (2013, pp.178) defined sustainable supply 

chain management as “incorporating various dimensions of social and environmental 

sustainability into supply chain management” 

  

2.1.2 The environmental dimension of triple bottom line  

At the plant level, the environmental aspect of sustainability has been defined by Gimenez, et al. 

(2012) as the use of energy and natural resources and also the measurement of company's footprint 

produced as a result of day-to-day activities. Environmental dimension is usually associated with 

waste reduction, pollution reduction, energy efficiency, emissions reduction, a decrease in the 

consumption of hazardous materials, and a decrease in the frequency of environmental impacts 

(Gimenez, et al., 2012, pp. 150). Mass et al. (2014) investigated the connection between 

competitive advantage and pollution prevention. They concluded that this relationship depends on 

the way companies transmit their environmental messages internally and externally. Some scholars 

linked the environmental sourcing with strategic topics for a firm such as new product 

development and risk mitigation (Bowen et al., 2001; Handfield et al., 2002; Vachon & Klassen. 

2006; Zsidisin & Siferd, 2001). According to Govindan (2013) sustainable practices could have 

huge impact on the long-term success of a supply chain and the purchasing process becomes even 

more complicated when integrating with environmental and social pressures. 

As Ferri and Pedrini (2018) stated, incorporating social and environmental strategies in supply 

chain management has drawn substantial attention from both companies and the society in general, 

but it has great consequences. Connie (2010) stated that the implementation of ecological and 

social strategies could be costly for the companies. This is an important factor for companies to 

take into consideration. The investment in environmental and social practices may be vital for the 

long-term success of the companies even though it might not bring any return of investment 
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directly. In addition, companies must keep their current and potential customers aware by 

communicating their positive environmental and societal impact. 

2.1.3 The social dimensions of triple bottom line  

At the people level, the social dimension of sustainability focuses on both internal communities 

(i.e., employees) and external ones (Pullman et al., 2009). Social sustainability means that entities 

provide equitable opportunities, create diverse atmosphere, improve the work-force condition and 

the quality of life and provide democratic processes and accountable governance structures 

(Elkington, 1994). Fombrun (2005) stated that organizations integrate corporate social 

responsibility (CSR) activities in order to increase their social reputation. In line with Faisal, et al. 

(2017) declared that the company won’t be able to implement sustainability without considering 

social responsibility and compliance. Carter (2004) argued that socially irresponsible behavior by 

organizations lead to negative consequences on the bottom line. On the other hand, socially 

responsible behavior can result in higher customer loyalty and increased profit. Furthermore, by 

lowering the cost, socially responsible behavior can also contribute to the bottom-line. Faisal et al. 

(2017) emphasized that due to the consumers’ awareness toward sustainability, companies have 

started to put more focus on socially responsible behavior of organizations. Consumers are even 

willing to pay higher prices and on the other hand impose penalty on those who have disregarded 

social traits (Faisal et al., 2017). Hence, organizations have to seriously consider the impact of 

socially irresponsible behavior by their suppliers as it would have severe consequences on their 

brand image (Amindoust & Saghafinia, 2017). Lee and Kim (2009) stated that organizations have 

to consider and apply social and environmental approaches due to the societal pressure of both 

customer and various stakeholder demands/expectations. Organizations have realized that 

neglecting environmental and social aspects in supplier selection will bring them not only high 

cost but also result in corporate reputation damage, as the customers can’t distinguish between 

companies’ sustainable practices and their suppliers. Thus, the companies have to compensate for 

unsustainable supply base (Dai & Blackhurst, 2012).  

For achieving a sustainable supply chain, the three aspects of sustainability that are analyzed above 

need to be taken into account when selecting suppliers. However, when it comes to logistics service 

providers, the evaluation process seems to be a little bit different since only in few cases the three 



16 
 

aspects have been considered. The following section examines previous literature regarding the 

logistics service providers evaluation based on the aspects of sustainability.    

2.2 Logistics service providers evaluation based on the three aspects of sustainability  

2.2.1 Economic aspects in logistics service providers evaluation  

According to Jung (2017) the evaluation and the selection process of the logistics service providers 

is one of the main steps for a manufacturer seeking to select a suitable logistics service provider 

as a business partner. Although a great deal of researches regarding evaluation have been done but 

still among widely used criteria, according to the Pareto analysis of Aguezzoul (2014) cost, 

relationship, services, quality, information/equipment system, flexibility and delivery are of high 

priority. Besides, some authors have also considered service as additional important criterion for 

supplier evaluation (Bhutta & Huq, 2002). Many researchers have tried to identify the most 

important criteria for evaluating and selecting appropriate logistics service providers. 

By investigating 131 firms, Fawcett and Smith (1995) identified 5 criteria as follow: quality, 

delivery, flexibility, cost, and innovation in services. Besides, Dapiran et al. (1996) and Millen et 

al. (1997) declared that cost is the most important criterion. Murphy and Daley (1997) identified 

12 criteria for international freight forwarders selection as follows: expertise, reliability, ability to 

provide relevant information, attention, reputation, price, financial condition, convenience of use, 

services, geographical specialization, product specialization, and size. By investigating 126 firms 

in Singapore, Bhatnagar et al. (1999) identified the key criteria of the logistics service provider 

selection as follow: service quality, cost, reputation, range of services, and relevant experience. 

Furthermore, after the examination of 134 firms in Hong Kong regarding the most important 

criteria when evaluating logistics service providers, cost and assets scored higher among the others 

(Lai et al., 2002). Yeung (2006) also conducted a survey among 72 exporters in Hong Kong and 

identified 4 criteria: timeliness of services, price, quality of delivery, and customized 

supplementary services. Meanwhile, Mortensen and Lemoine (2008) argued that the main criteria 

for selecting the logistics service provider are quality, reliability of delivery, market coverage, 

price, and competences.  

As Lieb and Lieb (2011) declared, despite the importance of sustainable operations in logistics 

service providers, it seems that sustainable principles are not the main determining factors in the 
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logistics service providers contractual agreements. While more customers are now demanding 

sustainable operations from companies including the logistics service suppliers, the shippers’ 

ambition/interest for sustainable operations of the logistics provider are still immature and needs 

more development (Kudla & Klaas-Wissing, 2012). All aforementioned indicate that most of the 

past researches mainly focused on price (cost) and service quality when evaluating and selecting 

logistics service providers. 

 

2.2.2 Environmental aspects in logistics service providers evaluation 

Despite the fact that some scholars have examined the environmental aspects of sustainability for 

the 3PLs (Maloni & Carter, 2006; Marasco, 2008; Selviaridis & Spring, 2007), there is still huge 

uncertainty on how logistic service providers apply environmental strategies and on how they put 

sustainability strategies into practice (Evangelista, et al., 2017). Additionally, few researches have 

been done regarding sustainability strategies in the logistics industry (Abbasi & Nilsson, 2016). 

The same was concluded by Wolf and Seuring (2010) which noticed that the researches lack of 

green activities adopted by third-party logistics providers. Abbasi and Nilsson (2016) tried to 

identify challenges regarding sustainable logistics development from a service providers’ 

prospective in the Scandinavian countries. They concluded that for logistics service providers’ 

(LSP) sustainability issues have a tendency toward economic/profit related issues. These issues 

are followed by environmental concerns thus, putting in the third place the social/people-related 

issues.  

Taking into account that the trend regarding environmental aspects of logistics and transport is 

forecasted to continue (ITF, 2013), greater effort should be put in mitigating negative 

consequences particularly caused by freight transport (McKinnon, 2008). This also has been 

emphasized by Colicchia, et al. (2013) which stated that logistics service operations play an 

important role in environmental concerns of supply chain and impact the green supply chain 

management. However, further research needs to be implemented. The environmental aspects are 

of high importance and the negative impacts from products movement needs to be analyzed deeper, 

especially from logistics service providers context. Therefore, it can be concluded that regarding 

environmental regulation, logistics industry is still in its infancy (Lin & Ho, 2008). 
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2.2.3 Social aspects in logistics service providers evaluation 

Social aspect of sustainability in evaluation process of logistics service provider has gained less 

attention in comparison with economic and environment aspect in both academia and industry 

Jung (2017). In their research Jumadi and Zailani (2010) concluded that customers have a positive 

influence on the green practices of logistics service providers in Malaysia. On the other hand, 

Beskovnik and Jakomin (2010) stated that long-term contracts are an important driver regarding 

the implementation of green measures by logistics companies in Southeast Europe. Moreover, Lin 

and Ho (2011) examined 322 logistics companies in China and concluded that the endorsement of 

green practices is affected from both internal and external factors. Besides, the definition of social 

sustainability is not as clear as the environmental aspect.  The social aspects of sustainability have 

not been explored completely due to “humanness” and the difficulty in reaching tangible outcomes 

(Carter & Easton, 2011; Ashby et al.,2012). 

Sachs (1999) and Godschalk (2004) identified a number of elements that needs to be taken into 

account regarding the social aspects of sustainability. Among them, the most important elements 

are equitable income, social homogeneity, access to goods and services. Also, the term “cultural 

sustainability” was pointed out as an important fact that can be adopted from different 

organizations which want to operate with respect to human rights and democracy (Sachs, 1999). 

Some other authors pointed out the social aspects regarding the sustainable supplier selection such 

as ethical in supplier-buyer relationship (Svensson & Baath, 2008), the establishment of code of 

conducts (Mamic, 2005) the prevention of child labour (Winstanley et al., 2002).    

It is a fact that most of the developed countries focus more on economic aspects than the social 

aspects and as a result they are plagued with various social issues such as safety, living conditions, 

child and bonded labour (Redclift, 2005; Boone & Modarres, 2009). Taking all the above-

mentioned into account it can be concluded that even though a few attempts considering the social 

sustainability related criteria such as the labor or management policy related issues have been 

implemented, the research regarding social dimensions of sustainability is quite scarce. 

 

Sustainable supplier selection process complexity could be solved by implementing different 

methods that can evaluate them based on the three aspects of sustainability. Therefore, academia 

has proposed some methods suitable almost for all type of industries. The section below refers to 
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different methods regarding sustainable supplier selection, followed by the four widely applied 

methods.   

2.3 Methods for sustainable supplier selection 

According to Fallahpour et al. (2017) there are two main issues when it comes to the sustainable 

supplier selection process. Firstly, the selection of important criteria and corresponding sub-

criteria. Secondly, an integrated model which prioritizes and ranks them in order to select the most 

proper suppliers among the pool of suppliers with respect to sustainable principles. Tseng, Chiang, 

and Lan (2009) stated that selecting proper supplier is a very difficult issue in the field of SCM 

because it includes criteria and decision-making tools which are characterized with complexity 

and uncertainty. Therefore, multi-criteria decision-making frameworks have been used from 

different researchers in order to select the best supplier among the candidates. There is a vast 

number of methods that can be adopted in different industries and take into account various criteria. 

In order to find out which of these models are more suitable when selecting suppliers, different 

scholars have reviewed previous literatures. Quite recently Banaeian et al. (2018) identified the 

usage of TOPSIS, VIKOR and Grey Relation Analysis (GRA) regarding green and sustainable 

supplier selection. VIKOR was also applied by Wu et al., (2016) for supplier selection in the 

nuclear industry in China. Shaik & Abdul-Kader (2011) proposed a framework for green supplier 

selection that takes into consideration environmental, green and organizational factors that are 

required for the sustainable supplier selection process. Sarkis & Dhavale, (2015) conducted a 

research which had a triple-bottom-line approach. For fulfilling this research hey used a Bayesian 

framework for supplier selection for sustainable operations.  Moreover, Park et al. (2018) used a 

multi-attribute and multi-objective decision-making approach for sustainable supplier selection in 

a bicycle supply chain network. In a case-study regarding the selection of sustainable reverse 

logistics provider, Govindan et al. (2018) applied ELECTRE I. The examined company was from 

the automotive industry and it was located in India. Furthermore, Vahidi et al. (2018) proposed a 

QFD framework and applied DEMATEL for Sustainable supplier selection and order allocation 

under operational and disruption risks in the automotive industry. DEMATEL was also proposed 

by Song et al. (2017) for sustainable supplier selection. In their case, this method was applied in a 

solar air-conditioner manufacturer company. Another scholar that preferred DEMATEL for 

sustainable supplier selection and order allocation was Gören (2018). He took the example of an 
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online retailer that was located in Canada and applied this method in combination with Taguchi 

Loss for finding out the most suitable supplier.   

Shahryari Nia et al. (2016) applied Delphi method and Fuzzy Choquet for supplier selection with 

environmental considerations which is mostly useful for car-manufacturing companies, however 

it can be also used by different firm in the real life. Yazdani et al. (2017) applied an integrated 

QFD-MCDM framework and implemented DEMATEL for green supplier selection in a dairy 

company in Iran. Ghadimi et al. (2019) conducted a research for sustainable supplier selection in 

one of the enabling technologies in industry 4.0. In that research a Multi-Agent Systems (MASs) 

approach was applied in order to provide a proper communication channel, structured information 

exchange and visibility among suppliers and manufacturers.  

Even though researchers are trying to bring into light new methods and develop further the older 

ones, the literature shows that still few of them focus on logistics industry. More examples 

regarding methods examinations and their classification are analyzed further in the section below. 

2.3.1 Multi Criteria Decision Making Methods 

Due to the complexity regarding supplier selection process, comprehensive frameworks and 

appropriate multi-criteria models are a necessity in order to rank suppliers and evaluate their 

performance (de Boer et al., 1998). Decision-making methods reported by various researchers in 

literature for the supplier selection process can be represented as multi-criteria decision-making 

models (Kirytopoulos et al., 2008). Dalalah et al. (2011) defined the MCDM process as the process 

of selecting the best among a set of possible alternatives. The importance of multi-criteria models 

in supplier selection is increasingly being emphasized in the literature (Hsu & Hu, 2009). However, 

multi-criteria decision-making tools have been criticized from scholars because of a famous 

problem, namely rank reversal phenomenon (Mousavi-Nasab & Sotoudeh-Anvari, 2018).  

According to García-Cascales and Lamata (2012, pp 124), “in this phenomenon the alternatives’ 

order of preference changes when an alternative is added to or removed from the decision 

problem”. de Boer et al. (2001) stated that MCDM approaches are of high importance since they 

can be used in four problem solving stages: problem definition, criteria formulation, supplier 

qualification, ranking and selection. As reported by Prakash and Barua (2016), incomplete and 

inadequate information may exist among different selected criteria. This is termed as ‘multi-
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criteria decision making’ (MCDM) problem. Furthermore, Trapp and Sarkis (2016) advocated the 

difficulty of sustainable supplier selection in terms of sustainability incorporation due to supply 

chain complexity. 

Zhou et al. (2016) proposed the usage of a hybrid MCDM methods in the automotive industry, by 

implementing a use-case in China. They demonstrated their usage regarding recycling practices 

for selecting the best end-of-life vehicle (ELV) recycling merchant. On the other hand, Mardani et 

al. (2015) considered the MCDM method to be a very complex DM method but an effective tool 

since it consists of both qualitative and quantitative data. Regarding the establishment of GSCM, 

Muduli and Barve (2011) stated that it helped mining industries to lessen their environmental 

impacts, to improve working conditions, attract investors and reduce wastage. Hence, increasing 

the industry’s economic benefits/profitability. However, social aspects have not been examined 

here. Rao et al. (2017) implemented a decision mechanism in their research which was based on a 

linguistic 2-tuple and the grey correlation degree, through the usage of hybrid data/information. 

Srivastava’s (2008) definition regarding GSCM includes also the material sourcing and the final 

product delivery to the customer and its end-of-life management after its purpose fulfilment. In 

their research Padhi et al. (2018) used MCDM methods for sustainable supply chain selection 

processes in different industries such as pharmaceutical, agricultural and chemical. 

Chai et al. (2013) stated that Multiple Attribute Decision-Making (MADM) techniques have been 

extensively used for supplier selection and evaluation. According to Tavana et al. (2017) the 

integration of different MCDM methods allows to overcome the inadequacy of the individual 

methods, to deal with real-world limitations/drawbacks such as processing capacity, incomplete 

information and fuzzy evaluations. Therefore, a number of hybrid methods have been proposed. 

The increase of fuzzy sets theory is obvious in the last two decades. Hence, more and more 

researches are applying fuzzy sets in their papers. These fuzzy sets have their roots in fuzzy logic 

which is a multi-value logic that permits intermediate values to be interpreted within conventional 

evaluations (Zadeh, 1965). According to Dalalah et al. (2011) decision-making process often 

occurs in fuzzy environment with imprecise/uncertain information, hence when it comes to 

decision-making process, subjectivity, uncertainty, and ambiguity in assessment process might 

make the decision makers feel confused. Orji and Wei (2015) implemented two methods in their 

research, a fuzzy-logic in order to solve imprecise data and ambiguous human judgment, and 
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system dynamic (SD) in order to investigate the dynamic behavior of the system status alteration 

consistent to system variable changes. Furthermore, they stated that MCDM models are not able 

to fully understand the complexity in the supplier selection nature regarding the three pillars of 

sustainability (i.e. social, environmental and economic dimensions).  

Ho et al. (2010) stated that AHP and goal programming (GP) approach are the most common 

methods for vendor selection. Some other researchers have addressed the vendor selection issues 

in green management by applying AHP model (Noci, 1997; Lu et al., 2007; Chiou et al., 2008). 

Moreover, Aguezzoul (2014) concluded that the main MCDM methods used in the case of 3PL 

provider selection are: Analytic Hierarchy Process (AHP) (Ho et al., 2012; Lehmusvaara et al., 

1999; Falsini, et al., 2012), Analytic Network Process (ANP) (Meade & Sarkis, 2012; Jharkharia 

& Shankar, 2007; Hsu et al., 2013; Thakkar et al., 2005; Liou & Chuang, 2010), Technique for 

Order Preference by Similarity to Ideal Solution (TOPSIS) (Bottani & Rizzi, 2006; Kannan et al., 

2009; Büyüközkan & Feyziog ̆lu, 2008) and Data Envelopment Analysis (DEA), (Zhou et al., 

2008; Hamdan & Rogers, 2008; Falsini et al.,2012).  

Additionally, Chai et al. (2013) reviewed 123 journals from 2008 to 2012 on decision making 

process in supplier selection and concluded that the most widely used approach is AHP (24.39%), 

followed by LP (15.44%), TOPSIS (14.63%), ANP (12.20%), DEA (10.57%), and multi-objective 

optimization (10.57%). Jato-Espino et al. (2014) studied the application of multi-criteria decision 

analysis in the construction industry by analyzing 88 relevant papers over the last two decades. 

Based on the approach type, they divided these methods into single approaches (i.e. AHP, DEA, 

ELECTRE, TOPSIS, ANP) and Hybrid approaches (AHP, ANP, TOPSIS, MIVES). They 

concluded that among the other methods, AHP and TOPSIS seem to be the most preferable 

especially when they are implemented in combination with other techniques. 

Another attempt was implemented by Zimmer et al. (2016) which reviewed 143 publications 

regarding SSM with focus on formal models used by decision-makers for supplier 

selection/evaluation. Considering the big variety of methods that were implemented in these papers 

they decided to accumulate all of them into one model (see figure 2). In this model, they divided 

the methods in two main categories based on the model type (i.e., Single and Combined models) 

and in four sub-categories (i.e., Qualitative, Mathematical Programming, Mathematical Analytical 
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and Artificial Intelligence) based on the modelling approach. They concluded that despite the fact 

that PROMETHEE method was widely used in the past, AI single or MA in combination with AI 

seems to be the new trend in SSM literature especially from 2010 (Zimmer et al., 2016).   

  

Figure 2. Modeling approach. Source: Zimmer et al., 2016 

By taking all the above-mentioned literature into account, next section consists of the analysis of 

the four most preferable methods (i.e. ANP, AHP, DEA, TOPSIS) for sustainable supplier 

selection/evaluation. 

2.4 Data Envelopment Analysis for sustainable supplier selection 

2.4.1 Data Envelopment Analysis definition 

Sustainability is a relatively new concept and some of the models/methods that are being used 

today for sustainable supplier evaluation/selection are quite old. Charnes, Cooper and Rhodes 

(1978) implemented a new method for adjusting data to prescribed theoretical requirements such 

as optimal production surfaces, etc., prior to undertaking various statistical tests for purposes of 

public policy analysis. This method was named Data Envelopment Analysis (DEA). 

Boussofiane et al. (1991, pp. 15) defined this method as “a linear programming-based method for 

measuring the relative efficiency of organizational units”. Furthermore, they also stated that “DEA 
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models can be suitable modified to yield targets compatible with desired changes to the 

input/output levels of the units being assessed” (Boussofiane et al. 1991, pp. 10). Moreover, they 

claimed that DEA can identify the most and the least efficient units at the same time, measure the 

conservation of resources of the possible outputs. The term units refer to the selected inputs/outputs 

each time that this method is used, however this selected sample of units needs to be smaller than 

the total units (Boussofiane et al., 1991).  

DEA can also be used for: identifying efficient operating practices, identifying efficient strategies, 

resource allocation, using peer groups, target setting and for monitoring efficiency changes over 

time (Boussofiane et al., 1991). As a result, different scholars have implemented this method in 

their researches in order to evaluate/select sustainable suppliers.   

2.4.2 Data Envelopment Analysis application in sustainable supplier selection   

In order to point out the importance and the wide usage of the DEA method, different scholars 

have examined relative articles over the years. Gattoufi et al. (2004) made an attempt to collect all 

relevant literature from 1951-2001 regarding DEA in a file.  They took as base Seifords’ (1997) 

list and updated it with more than 100 new articles. Ho et al. (2010) reviewed the literature from 

2000-2008 and concluded that DEA is the most prevalent individual approach regarding efficiency 

evaluation in terms of DMUs.  van Weele (2010) defined as DMU all individuals and groups of 

people that are involved in purchasing decision making process. These people share some goals 

and the risks that can arise from these decisions.  

Emrouznejad and Yang (2018) conducted research regarding DEA articles that had been published 

in different journals and books from 1978-2016. They studied and collected data from 10,300 

DEA-related articles in total. Furthermore, Zhou et al. (2018) narrowed their research by studying 

320 relevant articles from 1996 to March 2016. They concluded that the current key route of DEA 

in sustainability focuses more on eco-efficiency measurement which is related to maximizing the 

economic outputs and minimizing the negative environmental impacts. Moreover, DEA models 

have been applied from different scholars not only for issues related to the supply chain but also 

regarding regional and national sustainability issues (ibid).    

It was Callens and Tyteca (1999) that first proposed the evaluation of corporate sustainability 

through DEA by considering the three dimensions of sustainability. Azadi et al. (2015) have used 
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DEA method in resin production company in order to evaluate supplier’s performance from the 

sustainability perspective. DEA was also proposed by Dobos and Vörösmarty (2018) for green 

supplier selection in order to solve inventory related problems.  Later on, Rashidi and Saen (2018) 

claimed that DEA allows investigators to consider the three dimensions of sustainability (i.e. 

economic, environmental and social criteria) in the evaluation process of sustainable suppliers. 

They applied this method in a company from machinery industry.  Shabanpour et al. (2017) applied 

GP and DEA for ranking sustainable supplier in an engineering company in Iran. Same approach 

was implemented by Torres-Ruiz and Ravindran (2019) for sustainable supplier selection in an 

auto parts manufacturer company. Romero (2004) stated that through goal programming (GP) 

decision-makers can have a clearer view regarding expected and realized goals, and through its 

combination with D-DEA suppliers can be evaluated regarding their past, present and future 

performance (Shabanpour et al., 2017).  DEA can be successfully applied for sustainable supplier 

selection in the mining industry (Gupta et al., 2018). Moreover, Hatami-Marbini et al. (2017) 

developed a methodology based on DEA for identifying supplier performance. They present a case 

study from the semiconductor industry to demonstrate the applicability of this model and the 

efficacy of the procedures and algorithms. Quite recently Moheb-Alizadeh & Handfield (2019) 

have applied DEA approach to evaluate potential suppliers in a manufacturing and engineering 

company in automotive industry. 

Wu and Blackhurst (2009) used data envelopment analysis (DEA) in their research and proposed 

a methodology that incorporates standards which embellish the ability for organizations to evaluate 

and rank suppliers. Furthermore, more recently Zhou et al. (2018) identified that traditional DEA 

models are the most periodically used in sustainability study topics since they use the radial to 

scope and calculate efficiency based on the input overabundance and output imperfection. Yousefi 

et al. (2016) applied the data envelopment analysis (DEA) approach for determining benchmarks 

regarding ineffective decision-making units. However, the traditional model of this method failed 

to rank efficient decision-making units (DMU) therefore, they proposed a new approach through 

dynamic data envelopment analysis (D-DEA) and dynamic ideal decision-making units 

(DIDMU).  On the other hand, Slack-based models (SBM) introduced by Tone (2011) are the most 

commonly used for evaluating the sustainability of DMUs from both macro and micro aspects by 

counting unwanted outputs in the model. Some scholars stated that DEA is a valuable tool for 

sustainability performance evaluation since it could provide benchmark systems to companies in 
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order to find the most cost-effective manner (Gómez-Limón et al., 2012; Kuosmanen & 

Kortelainen, 2005). In this way the environmental depravity reduction can be achieved, and 

policymakers can reach improvements instead of impending economic activities.   

Çelebi and Bayraktar (2008) applied the integration of DEA approach and neural networks for the 

assessment of suppliers under incomplete information. Toloo and Nalchigar (2011) proposed an 

integrated DEA model for determining the most efficient suppliers with imprecise data.  

Even though many scholars have approved DEA methods as suitable for sustainability evaluation, 

there are some others that believe that efficiency in DEA models is a relative concept. Hence, 

defining DEA models as non-suitable for sustainability performance evaluation (Callens & Tyteca, 

1998; Huppes & Ishikawa, 2005). Despite that a big variety of researches regarding DEA methods 

and their implementation in different aspects exist, there is still a gap in the literature as for the 

evaluation of interactive impacts between the three elements: social-environmental, 

environmental-economic and social-economic (Zhou et al., 2018).      

2.5 Technique for Order of Preference by similarity to Ideal solution for sustainable 

supplier selection 

2.5.1 Technique for Order of Preference by similarity to Ideal solution definition 

TOPSIS was developed on 1981 by Hwang and Yoon. They defined TOPSIS as a practical and 

useful technique that allows to rank and select alternatives based on their distances from the ideal 

and the negative ideal solutions. The uniqueness of this method is that two artificial alternatives 

are being defined as an ideal or positive solution and a non-ideal solution or negative solution 

(Rouyendegh & Saputro, 2014). In the first alternative, the benefit criteria are maximized while 

the cost criteria are minimized. In the second alternative (i.e. non-ideal/negative solution), the cost 

criteria are maximized while the benefit criteria are minimized (Wang & Elhag, 2006). In order to 

make it easier for the reader to understand how this method is used, Prakash and Dev (2014) 

created a matrix were the steps of the method are provided (see figure 3). 
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Figure 3. Steps used in TOPSIS method. Source: Prakash and Dev, 2014 

2.5.2 Technique for Order of Preference by similarity to Ideal solution application in 

sustainable supplier selection   

As mentioned before, during the last years an increase in published articles regarding TOPSIS is 

noticed. Almost 50% of them were published since 2010 (Behzadian et al., 2012). Yang et al. 

(2011) implemented the TOPSIS method in the railway industry for vessel selection under 

uncertain circumstances. Behzadian et al. (2012) reviewed 266 papers regarding TOPSIS 

published since 2000 and classified them into nine categories based on their application area (i.e. 

1. Supply Chain Management and Logistic, 2. Design, Engineering and Manufacturing Systems, 

3. Business and Marketing Management, 4. Health, Safety and Environment Management, 5. 

Human Resources Management, 6. Energy Management, 7. Chemical Engineering, 8. Water 

Resources Management, and 9. Other topics). Among them, TOPSIS is widely applied in the first 

two categories since more than half of the published literature relates to them.  

Behzadian et al. (2012) stated that TOPSIS can be easily combined with other methods. In their 

research they presented a table with all the combinations that exist so far.  Among these articles 

around 53% consist of fuzzy set approach, followed by group decision-making approach (28,6%) 

and AHP (23,3%) (ibid). According to Yang et al. (2011) TOPSIS is used to answer various types 
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of problems of selecting a finite number of alternatives by multiple conflicting criteria. Still, there 

are some factors that cannot be defined thus leading in inaccurate results. Therefore, a fuzzy set 

needs to be combined with TOPSIS for bringing into light more accurate results. Krohling and 

Pacheco (2015) applied a novel method based on TOPSIS for solving the problem of ranking and 

comparing algorithms. Moreover, Chu (2002) used TOPSIS for solving location problem.  

Yu et al. (2019) proposed TOPSIS as the most suitable method for sustainable supplier selection. 

They proved the validity of this method by examining the case study of a home appliances 

manufacturer in China. In order to solve issues related to sustainable supply chain evaluation and 

risk management in Oil industry Rostamzadeh et al. (2018) applied TOPSIS in a real case-study 

in Iran.  Moreover, Nourmohamadi Shalke et al. (2018) applied also TOPSIS for sustainable 

supplier selection in a company that is operating in the manufacturing and packaging protein-based 

food industry in the north of Iran. Jia et al. (2015) proved that TOPSIS method is suitable for 

ranking potential suppliers by implementing a research in the fashion industry in India. Quite 

lately, Li et al (2019) proposed a rough cloud TOPSIS approach for sustainable supplier selection 

based on SSCM practices. This method was used in a real-case study and the collected data were 

obtained from a Chinese state-owned energy company. Gupta and Barua (2017) used TOPSIS as 

suitable for supplier selection focusing on the green initiatives by examining a real case in the 

automobile industry.  Sen et al. (2018) used TOPSIS and GRA in their empirical case-study for 

sustainable supplier selection in fuzzy environment. Furthermore, Ahmadian et al. (2017) have 

proposed a framework using a case study involving selection of material and supply structure for 

curtain wall of a building in Australia. The framework is supplemented by a MCDM module based 

on the technique for order preference by similarity to ideal solution (TOPSIS) to account for the 

trade-offs between different economic and environmental impacts associated with the supply 

decisions. 

In their research Awasthi et al. (2011) took a logistics company and implemented TOPSIS for 

selecting the right location for distribution center under uncertainty. According to Boran et al. 

(2009) the combination of TOPSIS with intuitionistic fuzzy set has tremendous chance of success 

for MCDM problems regarding the vague perception of decision makers opinion. Fuzzy TOPSIS 

is applied to make an intuition regarding the intangible criteria of suppliers, hence treated as 

eligibility parameter for each supplier. Moreover, Chen et al. (2006) implemented TOPSIS for 
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solving supplier selection problems in fuzzy environment and for resolving issues regarding 

supplier profitability, technological capability, conformance quality, relationship closeness and 

conflict settlement factors. 

In their research regarding supplier selection and order allocation, Rouyendegh and Saputro (2014) 

aimed to adopt the hybrid method by using TOPSIS combined with triangular fuzzy number and 

MCGP. Multi-Choice Goal Programming is an analytical method proposed for the first time by 

Chang (2007). This method is suitable for multiple decision variables coefficient problems. 

Consequently, the combination of TOPSIS with MCGP can avoid the thoughtlessness in DM 

(Rouyendegh & Saputro, 2014). TOPSIS was also preferred by Wen et al. (2013) regarding 

sustainable supplier selection for calculating the relative closeness coefficient of alternatives. 

Besides, Kahraman et al. (2009) implemented TOPSIS to knob outsourcing decision-making 

obstacles. Techniques for Order Preference by Similarity to Ideal Solution (TOPSIS) has also been 

demonstrated by Saen (2010) for supplier selection and evaluation. The fact that TOPSIS method 

is quite easy to calculate and close to ideal and non-ideal solutions to a decision-making problem 

has made its applicability wide. Hence, it is being rated in the second place after the AHP regarding 

the most employed options (Jato-Espino et al.,2014).  

2.6 Analytic Hierarchy Process for sustainable supplier selection 

2.6.1 Analytic Hierarchy Process definition 

In green supply chain literature, different approaches have been adopted to evaluate and select the 

best suppliers. One of these approaches is Analytical Hierarchy Process (AHP) which was applied 

by various investigators in their researches (Noci, 1997; Handfield et al., 2002; Lu et al., 2007; 

Chiou et al., 2008; Lee et al., 2009; Grisi et al., 2010).   

AHP is a multi-criteria decision approach which was developed initially by Saaty (1980). He 

defined AHP as “a general theory of measurement. It is used to derive ratio scales from both 

discrete and continuous paired comparisons. These comparisons may be taken from actual 

measurements or from a fundamental scale which reflects the relative strength of preferences and 

feelings” (Saaty, 1980, pp. 161). AHP is a well-known method used in MCDM process to identify 

and analyze the hierarchy of the decision factors of a decision problem (Saaty 1980; 1986).  
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According to Luthra et al. (2017) AHP is a decision analysis model that helps to prioritize the 

evaluation criteria of sustainable supplier selection. This method is based on three basic principles: 

“Building a hierarchical structure by decomposing a decision-making problem into a hierarchical 

form leading to sub-problems that can be easily realized and evaluated, determining priorities of 

the elements at each level of the decision hierarchy, and synthesizing priorities to determine 

overall priority of the decision alternatives” (Gupta et al., 2018, pp.4). The applicability of AHP 

method has been used and implemented in many decision-making situations in several fields such 

as SCM, engineering, design, education, management and energy (Ordoobadi, 2010; Bao et al., 

2013; Luthra et al., 2015).  

2.6.2 Analytic Hierarchy Process application in sustainable supplier selection   

The use of AHP has increased exponentially during 2005 to 2009. It functions as a dominant factor 

in manufacturing (Sipahi & Timor, 2010) and it makes a complex decision-making process more 

rational (Handfield et al., 2002). Ho et al. (2010) declared that the analytic hierarchy process is the 

most popular method for supplier selection. The AHP-based models for supplier selection are very 

useful in decision making. It has been reported that AHP is one of the most well-known and 

common techniques used in this area (Ho et al., 2010). This method can be used to establish 

measures with both tangible and intangible factors. This method has been adopted widely in multi-

factor analysis, planning and resource allocation as well as in conflict resolution (Saaty, 1987). 

Gupta et al. (2018) also stated that the AHP model has been applied in a wide variety of decision-

making situations including group-decision making. They also found that this method is the most 

applied method either in solo or in integration with other methods (Chai et al., 2013). To follow 

up (Kang & Park, 2014; Mangla et al., 2016) concluded that although decision-making process 

may be made by AHP itself, but the MCDM process usually obtains superior results by 

incorporating AHP with other decision support frameworks. 

According to Ho et al. (2010) findings, the popularity of this method is due to its simplicity, ease 

of use, check of consistency and great flexibility. This model resolves the problems by considering 

the problem in a hierarchical form where the lower-level variables are the subsets of the higher-

level variables. Prioritization of the criteria and sub-criteria is done at each level of hierarchy by 

using the experts’ knowledge and judgment. However, due to the existence of interdependencies 
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between criteria and sub-criteria several MCDM problems cannot be structured in a strict 

hierarchical manner (Saaty, 2001).  

Gupta et al. (2018) mentioned several cases of applying AHP in different industries in order to 

facilitate and improve the decision-making process with focus on supplier selection 

process.  Gupta et al. (2018) applied AHP in order to prioritize different parameters regarding the 

selection of the most sustainable vehicles for transportation. In their research they referred to 

previous researches in this topic and concluded that despite the fact that AHP is one of the most 

preferable methods for MCDM problems in several industries, its applicability in transport issues 

scores quite low. There are many real-case examples where AHP has been used. Mohanty and 

Deshmukh (1993) adopted AHP for assessment of the supply sources. Liu et al. (2005) integrated 

AHP and DEA in order to exploit benefits of both models, where AHP can bring out the weights 

of indicators and the DEA model can rank the suppliers and identify the weaker suppliers. Ho 

(2008) and Sipahi & Timor (2010) chose an AHP model as their main evaluation framework due 

to its ease of use and well-known applicability in different life cases. Mani et al. (2014) adopted 

AHP method as a decision-making framework for the sustainable supplier selection with focus on 

social aspects.  

Singh and Nachtnebel (2016) used AHP model in order to rank hydropower schemes taking into 

account social, economic and environmental dimensions. Awasthi et al. (2018) used AHP-VIKOR 

for sustainable global supplier selection that takes sustainability risks from sub-suppliers into 

account. Sarkis et al. (2012) applied AHP & ANP in order to incorporate sustainability into 

contractor evaluation and team formation in the built environment in general with no real case 

applicability. Ware et al. (2014) applied AHP for flexible supplier selection by taking into account 

both qualitative and quantitative factors. Kumar et al. (2017) have applied integrated fuzzy AHP 

and fuzzy multi-objective linear programming approach for order allocation among suppliers. The 

case study has been conducted in an Indian automobile company. Gupta et al. (2016) have 

developed an optimization model which integrates multi-objective integer linear programming and 

AHP model for sustainable vendor selection. A weighted possibilistic programming approach was 

also considered as a solution approach to solve the optimization model (solution approach + 

integrated model). The case study of this research is a multinational company located in India 

specialized in designing and manufacturing various kinds of automobile parts. Mani et al. (2014) 

applied AHP for sustainable supplier selection with focus on the social aspects of sustainability in 
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the emerging economies. Firms engaged in electrical, automotive and cement manufacturing were 

examined for the case study.  

Luthra et al. (2017) applied AHP and VIKOR for sustainable supplier evaluation in the automotive 

industry in India. Neumüller et al. (2016) applied AHP and GP for the implementation of a 

sustainable supplier portfolio in the automotive industry. Gupta et al. (2018) used AHP & DEA 

for selecting a sustainable transportation way the mining industry in India.  Torres-Ruiz & 

Ravindran (2018) developed a MCDM model and applied AHP that aligns sustainability goals 

regarding the risk assessment in the supplier portfolio. They implemented this model by collecting 

real data from a global manufacturer of consumer products with operations in Mexico. Kaur et al. 

(2016) have proposed a sustainable flexible framework using integer linear programming 

integrated with various MCDM techniques such as AHP, ANP, TOPSIS, etc. for sustainable 

supplier selection process.  

Awashti et al. (2018) have integrated AHP and VIKOR techniques to evaluate the global suppliers 

and sub-suppliers based on the sustainability criteria. Dey et al. (2015) in their research have 

investigated on strategic supplier performance evaluation of a UK-based carpet manufacturing 

organization through using an integrated analytical framework.  They have utilized an integrated 

analytical model that combines quality function deployment and the analytic hierarchy process 

method for suppliers' performance evaluation. Azadnia et al. (2014) have integrated various 

MCDM methods including AHP approach in order to select sustainable supplier selection. The 

case study of packaging film in a food industry has been carried out in this research. Pishchulov et 

al. (2019) proposed a VAHP tool in order to help purchasing managers in the sustainable supplier 

selection process since this method takes three dimensions of sustainability into consideration. 

They applied this method in a company from the wood construction industry, based in Switzerland.  

Guarnieri and Trojan (2019) used AHP and ELECTRE-TRI for selecting sustainable suppliers 

with a focus on social, ethical and environmental aspects in a textile industry. Liu et al. (2019) 

proposed AHP-TOPSIS model which considers quantitative and qualitative criteria as well as 

objective and subjective data. The applicability of the tool has been demonstrated through a case 

study in an agrifood value chain in France. Zhou et al. (2019) have applied an AHPSort II method 
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for sustainable supplier selection (SSS) to IT2FSs. Xu et al. (2019) have applied an AHPSort II 

method for sustainable supplier selection (SSS) to IT2FSs.  

 

In supplier selection, AHP has been used for both determination of criteria weight and performance 

evaluation (Luthra et al., 2017). However, the findings showed that the conventional AHP is not 

very useful in case of uncertainty. There are some drawbacks and limitations associated with this 

method. The method only considers one-way hierarchical relationships among variables and it 

does not take into consideration the interactions among the different criteria, besides this model 

may produce rank reversal (Dou & Sarkis, 2010). It also does not take into account the dependency 

and feedback between the elements of hierarchical model (Kuo et al., 2010). 

Jharkharia and Shankar (2007) also emphasized that the major limitation of AHP is the assumption 

of independency among the different decision criteria. In addition, a large number of criteria and 

alternatives cannot be handled effectively in AHP because of fatigue that exists due to the 

repetitive assessments that must be made by the decision maker (Briand, 1998). Therefore, using 

this model might result in a decision that is less than optimal (Kadoic ́ et al., 2017). 

In order to solve/overcome the above-mentioned limitations Saaty (2001) proposed the Analytic 

Network Process (ANP). 

2.7 Analytic Network Process for sustainable supplier selection  

2.7.1 Analytic Network Process definition  

The ANP is the second generation of the Analytic Hierarchy Process, which has been widely used 

for multiple-criteria decision making problems (Deng et al., 2014; Saaty & Sodenkamp, 2008). 

Same definition has been stated by Tavana et al. (2017, pp. 256) as “ANP is a generalised/an 

extension form of AHP enabling decision makers (DMs) to define and study the functional 

interdependency existing among the decision factors belonging both to different levels of a 

hierarchy and to the same level”. 

2.7.2 Analytic Network Process application in sustainable supplier selection   

ANP has been utilized to support decision-makers on the initiation of TBL-driven supplier 

evaluation/assessment (Lin et al., 2015). Recently, ANP has also been accepted in the supplier 

selection due to its advantage of considering interdependencies of higher-level elements from 
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lower level elements. According to Kannan (2018) ANP assumes the influence of some elements 

over others by using the network. The four major steps of ANP has been defined by Kannan 

(2018) (see figure 4).  

 

Figure 4. Four major steps of ANP (Kannan, 2018, pp. 397) 

Govindan et al. (2016) stated that the ability to consider interdependencies and feedback among 

criteria is the main advantage of ANP over other MCDM tools such as AHP and TOPSIS. Because 

all real-life problems are interlinked, it is important to utilize a methodology that addresses 

interdependencies (Wu, 2008). However, this model considers interdependencies, but it represents 

those interlinks in a reciprocal manner (two-way relationship) (Ho et al., 2010). Kadoić et al. 

(2018) also concluded that one of the most advanced and complex multi-criteria decision-making 

models is ANP. Similarly, among multi-criteria decision models, ANP has been recognized as one 

of the most popular techniques according to Ho et al. (2010) after the examination of 78 

articles.  Additionally, in situations where the hierarchy between variables are not very clear and 

can goes both ways and finally where the interdependence among variables cannot be excluded, 

ANP is the best option available to the decision makers.  

Saaty (1996) also stated that this model takes into consideration interdependencies among the 

decision criteria and brings out a more systematic analysis. It also allows inclusion of all the 

relevant criteria (tangible or intangible, objective or subjective) that can affect the decision-making 

process.  

Similarly, some scholars stated that this model can be adopted by decision makers to present a 

non-linear network structure of a multi-criteria decision-making problem with possible 
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interdependencies and feedback (Nguyen et al., 2014; Saaty & Sodenkamp, 2008). Therefore, ANP 

is applied when dealing with more complex decision-making problems (Dou et al., 2014). 

The major advantage associated with ANP in comparison to AHP is that complex relationships 

among variables that represent the real-life issues can be easily represented and evaluated (Faisal 

et al., 2007). Using the network structure of the ANP, decision makers can avoid the issues related 

to what criteria comes first and what comes next as in a hierarchy. Additionally, Girubha, et al. 

(2016) claimed that ANP is more advanced in compared with AHP because it considers the group 

interrelationship. Therefore, this method has found wide applications in a variety of MCDM 

problems including supply chain management (Faisal et al., 2007). However, the usage of ANP or 

AHP for computation of weights has been appreciated (Girubha et al., 2016).  

Verdecho et al. (2010) proposed a performance management model based on ANP for supplier 

selection in automotive industry in Spain. Zhu et al. (2010) applied this model for a portfolio-based 

analysis in supplier selection. They declared that this approach is not complicated, and both 

quantitative and qualitative criteria are mixed into the decision-making process, therefore, it helps 

to gain a common solution for multiple parties. Neumüller et al. (2016) proposed a method based 

on a combination of ANP and GP which meets all the requirements for integration of three-

dimensional sustainability into strategic supplier selection. Abdel-Baset et al. (2019) have 

employed ANP and VIKOR method for evaluation and selection of suppliers. The aim of this study 

to solve the problem of supplier selection in sustainable supplier chain management. This study 

has been conducted in a large importing company in Egypt. Faisal et al. (2007) have developed a 

multi-criteria decision model which considers simultaneously the impact of three dimensions of 

3BL approach and their sub-dimensions on the supplier selection decision. The proposed approach 

was applied to the supplier selection problem for a large white goods manufacturer in India using 

the ANP approach. Kuo et al. (2010) have combined ANN and ANP models into DEA model to 

build a green supplier selection system. Girubha et al. (2016) have applied ANP, VIKOR and 

ELECTRE in order to evaluate and select the most suitable suppliers from the sustainability 

perspective. The case study was carried out in electronic switches manufacturing company in 

India. Büyüközkan and Çifçi (2011) have proposed ANP method in order to analyze the 

sustainability of a number of suppliers in a main producer of a Turkish white goods industry. 
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Tavana et al. (2017) applied an integrated ANP–QFD framework for sustainable supplier selection 

in a dairy company. Lin et al. (2015) applied ANP based on the Triple Bottom Line (TBL) for 

sustainable supplier selection at a Taiwanese Electronics Company. Lin et al. (2015) used this 

framework to identify key factors for a sustainable supplier selection at a Taiwanese electronic 

company, based on the triple bottom line. They concluded that product design for sustainability 

and GSCM scores higher among other factors in supplier selection. Sarkis (1998) has observed 

that ANP has been effectively applied in decisions related to energy policy planning, product 

design, and equipment replacement. Jharkharia and Shankar (2007) has adopted ANP-based model 

in order to select the logistics service providers. Due to the fact that there are a huge number of 

criteria when selecting providers (objective and subjective) which are also interrelated, therefore, 

they suggested ANP model due to its consideration of interdependencies/interrelations among 

different decision attributes which has rarely been applied in the context of outsourcing decisions. 

Jharkharia and Shankar (2007) concluded that the development of such model demands significant 

time and efforts from the decision-makers in the formation of pairwise comparison matrices, 

therefore, this model should be applied for long-term objectives. Despite the fact that this 

technique is computationally intensive, the benefits of risk reduction will overcome the cost and 

time. However, they came up with some drawbacks with this model such as the outcome of the 

model is dependent on the inputs provided by the logistics manager of the company. It is not 

possible to roll out the bias of the decision-maker towards any particular provider while using this 

model. Therefore, group decisions should be preferred in the pairwise comparison. The formation 

of pairwise comparison matrices is a time-consuming and complex task. Inconsistency may also 

arise in the pairwise comparison of matrices, which may lead to wrong results.  

Another disadvantage with ANP is the increase of effort by analysts and decision-makers when 

the number of factors and respective interrelationships increase (Sarkis & Talluri 2002; Jharkharia 

& Shankar 2007). Nguyen et al. (2014) also after applying this method for decision making process 

within a green supply chain, stated that the major disadvantage with this method is the substantial 

amount of decision-maker input that is needed. According to Kadoić et al (2018) since ANP is 

characterised by complex and time-consuming processes, the implementation of the ANP can be 

difficult and decision makers usually misinterpret some of ANP steps.  
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Based on the reviewed articles (i.e. more than 200 articles) the methods which have been used in 

order to select and evaluate sustainable suppliers are mainly quantitative approaches and the 

selected criteria are mainly quantified criteria. Despite the fact that many authors have applied 

these models, they didn’t always take the three aspects of sustainability into consideration. After 

studying the relevant articles within logistics industry, the findings showed that sustainability 

aspects in this industry have not been considered and the majority of the company focus more on 

the economic aspects when selecting logistics suppliers. Even though sustainability and 

sustainable supplier selection process have gained a lot of attention, still there is room for 

improvement especially regarding the qualitative approaches which seem to not be preferred from 

researchers and in this case,  there are very few studies that have been conducted related to 

sustainable logistic provider selection.  

3 Methodology  

Literature review is an important part for any research since gives access to authors to examine 

previous research in the topic, to find out possible gaps in the sector, detect the association between 

different concepts, to answer the current research question/s and to provide solutions in present 

issues as well as to propose further recommendation in potential issues. By taking this into account, 

this paper aims to answer the research question by examining a considerable number of companies 

in Sweden and more specifically in the city of Gothenburg. These companies must be active in the 

Swedish market and comply with sustainability regulations. Among the four types regarding data 

collection that will be analyzed in the particular section below, individual interviews is selected 

for the fulfilment of this research. For achieving a valid and reliable result, the interviewees are 

chosen from purchasing or from any department that is connected to supplier selection for goods 

and services. For example, someone that works in the logistics department or transport department 

can participate in this research since these two departments are related with the main topic of this 

paper.  

The sample of this research consists of ten companies and their analysis has to be under a short 

period of time. Seeing that the sample is not very big, the quantity of data scores low, whereas the 

quality scores high since the outcome of this research will be rich in details and nuance (Collis & 

Hussey, 2014). In this research the interviewees are asked to give more details regarding the 
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answers and elaborate on each question. Additional questions will be addressed if needed. For a 

more complete view regarding interviewees, demographic data will be collected. Demographics 

data can provide information as for the gender, age, ethnicity, employment status of the 

participants. These data are useful part of a research because they can be used in the future by other 

researchers that want to study the same age groups, gender or employment status and their behavior 

(French 2014).  

3.1 Research approach  

3.1.1 Inductive and Deductive approach  

Three types as for the research approach exist, inductive approach and deductive approach and 

abductive approach. Goddard and Melville (2004) claimed that inductive approach, is also known 

as inductive reasoning, since it begins with the observations and theories are proposed close to the 

end of the research process as a result of observations. Also, in an inductive research the pattern 

from observations is being examined as well as the explanation development of those pattern 

theories based on hypotheses (Bernard, 2011). However, in an inductive approach these 

hypotheses are not applied from the beginning. Hence, providing the researcher with freedom as 

for the study direction after the research initiation (John Dudovskiy, 2018). 

On the other hand, the deductive approach has to do with the development of a hypothesis/ses 

based on the existing theory followed by designing a research strategy in order to test these 

hypotheses (Wilson, 2010). The deductive approach is also known as deductive reasoning which 

mean reasoning from the particular to the general, whilst inductive reasoning is the opposite 

(Pelissier, 2008).  

According to Babbie (2010, pp.52) a deductive approach begins with an “expected pattern that is 

tested against observations, whereas induction begins with observations and seeks to find a pattern 

within them”. In this research no expected pattern exist, therefore this method is not suitable for 

the implementation of the purpose of this paper.  

Finally, as for the third approach, Peirce (1998) relates abductive reasoning with the adoption of a 

hypothesis which is suggested based on the facts. Even though different facts exist, no hypothesis 

has been tested in this paper. However, considering that we started with some observations 
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regarding the methods that companies are using in order to select and evaluate their logistics 

service providers, it can be concluded that this research follows the inductive approach. When the 

interviews were completed, we identified the pattern based on our observations. Common key 

words or actions taken by companies were studied deeper for finding the connection.  

3.2 Research paradigm  

This research follows the interpretivism paradigm. It is focused on exploring the complexity of 

social phenomena with an intention of gaining interpretive understanding. Therefore, findings are 

derived from qualitative methods of analysis and are based on the clarification of qualitative 

research data (Collis & Hussey, 2014). This is the most suitable method for this research since the 

researchers are involved with what is being researched through the interviews. Considering that 

we have an academic background relative with logistics and sustainability, the interviewees are 

asked to explain more and go deeper into details for a better response to the questions.  

When implementing the interpretivism paradigm, people that are involved are treated as an 

important partner in the research. On contrary, in the positivist paradigm people are treated as 

objects (Tuli, 2010). The main reason of this difference is that positivist researchers are trying to 

be as objective as possible and emphasize more on measuring variables and testing hypotheses. 

Considering that qualitative researchers examine how people learn about and make sense of topics 

based on their daily life, Hox and Boeije (2015) proposed a flexible and sensitive to the social 

context method for data collection. Hence, we have followed their example by excluding question 

that can bring an unpleasant experience to the interviewees.  

According to Holloway (2005) interviews that are implemented in the qualitative researches can 

be called conversations with a purpose that aim to explore the “insiders’ perspective”. On the other 

hand, quantitative researches focus mostly on the large volume of numerical data analysis and is 

detailed (Al-Qurtas & Zairi, 2003). Forasmuch as that the research questions of this paper cannot 

be answered with numerical data, the quantitative approach is not suitable for this research. 

Moreover, since these research questions are addressing a topic that needs details as well as the 

“insiders’ perspective”, the qualitative approach is more suitable. 
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In our case interviews take place in the subjects’ office or on-site in the company under 

consideration each time. The place is chosen from the interviewee in order to make him/her feel 

more comfortable during the interview. As for the type of interview, the semi-structured method 

is applied since is more suitable due to the limited number of the companies in this research as 

well as the broad and semi-structured type of questionnaire. However, since the interviews are 

conducted with semi-structured questions, during the interview some other questions might be 

asked too. According to Mason (2002) no research interview can be entirely devoid of structure. 

Therefore, the majority of interviews used in qualitative researches has to be semi/lightly 

structured, loosely structured or in-depth in format and aim (Leicester & Lovell, 1997).  

In our case the interview is more like a conversation between the examiner and the firm’s 

employee. Based on the interviewee’s responses, more questions regarding the topic are addressed. 

There are some specific questions that each interviewee is required to answer and are they are the 

same for all participants known as “interview guide” (Bryman & Bell, 2011). This “interview 

guide” has been formulated based on the literature review in order to answer in the most proper 

way the research questions of this paper. Questions may not be addressed according to the schedule 

but they all will be asked, and a similar wording will be used from interviewee to interviewee 

(ibid).  However, all interviews are unique since each interviewee is unique. This uniqueness is 

important for the researchers who acknowledge the individuality, and humanity of each 

interviewee (Holloway, 2005).  

All interviews will be confidential therefore, the name of the interviewee and the company that is 

representing will not be mentioned. On contrary, companies will be referred with coding such as: 

C1, C2…C10. Considering that almost all the examined companies are big “players” in their 

sector, we are not going to disclose the name of the interviewed companies in this study due to 

confidentiality reason. Furthermore, findings will be presented in tables and coding will be applied 

for each question. 

3.3 Research design  

According to Yin (2003) a research design connects the collected data in a logical way. There are 

some types of designs that usually researchers implement in their papers such as: concurrent 

design, embedded design, explanatory and exploratory design. Among them the last two types are 
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the most widely used where exploratory design is the most preferable in the qualitative studies 

(Creswell & Clark, 2017). Moreover, Harrison and Reilly (2011) defined this design as the most 

suitable when exploring relationships and developing a new theory.   As is mentioned above this 

research is following the interpretivist paradigm, therefore a more detailed explanation as for the 

used methods needs to be done (Collins & Hussey, 2014). Furthermore, case studies are a 

methodology used mostly by interpretivists. Hence, in order to answer the research questions, we 

are applying the case studies methodology and more specifically the method of a comparative case 

studies.  

Stuart et al. (2002) stated that there are five stages of a research process model (i.e. define the 

research question, instrument development, data gathering, data analysis, disseminate), and all 

these five stages are being implemented in this paper. The first stage is based on the theory building 

and development. The research question helps us for the better understanding of the situation and 

theory enhancement.  

In the second stage a case study or multi-case studies needs to be selected. Furthermore, the sample 

size has to be determined. In our case, the sample consist of ten companies, hence, is a multi-case 

approach. In the third stage, semi-structured interviews were used as a tool in order to collect the 

data. As for the fourth stage, the collected data will be compared with each other and the 

conclusions will be formulated based on these results. And finally, in the fifth stage reliability and 

validity of these results both internal and external will be consider. 

3.4 Data collection process  

Four types as for data collection exist: individual interviews, focus groups, observations, and 

action research (Polikinghorne, 2005). As is already mentioned, individual interviews have been 

chosen as most suitable for this research. Different companies from different industries have been 

searched online for finding out ten companies that meet our requirement as for the examined topic. 

These companies were studied for finding out if they have purchasing department and more 

specifically if they buy logistics services from another company. After that, the initial approach 

for the accomplishment of this paper was implemented via email. Through that email the person 

was informed about the aim and the research question of this paper and if his/her response was 

positive then an appointment was followed. Every time that an interview is conducted, the data are 
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collected in excel sheets and presented in tables or/and charts in order to depict in the easiest way 

what interviewees believe.  

One of the most important advantages of primary data collection is that the operationalization of 

the theoretical constructs, the implemented strategy for data collection as well as research design 

can be made-to-order to the research question. Hence, ensuring that the study is comprehensible 

and that the collected data helped in solving the up-to-date problem (Hox & Boeije, 2015). The 

primary data that were collected in this research helped in answering the research questions. These 

collected primary data can be added to the present store of social knowledge and can be used as 

secondary data for further investigation by other researchers. For supporting the primaries data 

value, researchers tend to use secondary data. In our case the annual reports of the investigated 

companies can be used as secondary data, however considering that citing these reports can reveal 

the companies’ identity, no secondary data are going to be presented/used.   

3.5 Quality of data  

Construct validity, internal validity, external validity and reliability are four main aspects that need 

to be taken into account for ensuring the quality of a case study (Yin, 2003). Moreover, Johnson 

(1997) claimed that there are three types of validity that are used in the qualitative research; the 

examiners’ self-were based on his/her background of knowledge; participants’ point of view such 

as work experience and working position and finally, the connection between the applied theory 

and the data. On the other hand, Whittemore et al. (2001) claimed that this does not indicate an 

exaggeration on the research operation and research product and that researchers must be creative 

and act freely as well as to avoid the overnalysis of things. In this paper we are applying the third 

type (i.e. the connection between the theory and the data) since we want to point out where the 

theory is in line with the data that we have collected from companies.  

According to Yin (2003) internal validity is applied only for explanatory or causal studies since it 

refers to the relationship between results and variables. Whilst, external validity focuses on how 

the results of the research can be generalized.   

Furthermore, the case study database can be used as an evidence in order to prove the reliability 

of the case (Yin, 2008). Therefore, all the interviews have been recorded and kept as an evidence 
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and all the sources are included in the list of references. Also, the emails with the setting date of 

the interviews will be kept as well for proving that the interviews are real.  

3.6 Analysis   

According to Yin (2002) five different analytical techniques exist (i.e., pattern matching, 

explanation building, time-series analysis, logic models and cross-case analysis). Among them the 

first four are suitable for both single-case and multiple-case whilst the fifth one is suitable only for 

multi-case analysis.  The first technique requires pattern identification from the empirical data as 

well as their comparison with the pre-developed propositions based on the existing theory. In the 

second technique, a repetitive search take place regarding the causal links in the empirical data 

which are later on presented in a chronological form. The third technique is with focus in details 

since is suitable for tracing an event over the years. As for the fourth technique, the focus is in 

more complex events where repetition as for the cause and effect take place. Later on, this pattern 

is compared with the theoretically predicted occasions. Finally, in the fifth technique all case 

studies are being treated as a single one, thus combining finding within several studies (Yin, 2002).  

Among them, the first technique seems to be most suitable for our case. The open-type questions 

that have been applied during the interviews will be examined for the pattern identification. After 

its identification we will compare it with the existing theory from the literature review. For the 

analysis of data as for the meaning and conclusions, we have applied content analysis since is the 

most suitable way for studying qualitative data (Bryman &  Bell, 2007). The recordings have been 

used in order to identify and select the most convenient aspects from the context in order to answer 

the questions, prove the theoretical framework, understand the content and solve the problem. 

Moreover, by classifying some of the answers under a specific segmentation/label the provided 

results will be more understandable, hence unnecessary details will be avoided.  

3.7 Ethical considerations  

According to Bell et al. (2018) there are four main principles regarding ethics: harm to participants; 

lack of informed consent; invasion of privacy; deception involvement. A research that could harm 

the participants can be characterized as unacceptable, therefore we are addressing question to 

interviewees that are not going to harm them or their company. Very sensitive topics are being 

avoided in order to protect the participants in this research. Also, when the research findings will 
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be published, we are going to ensure that organizations and individuals are not identifiable. This 

is acceptable in qualitative researches since the use of pseudonyms and anonymity are 

implemented quite often (Bell et al., 2018).  

When it comes to second principle it is stated that interviewees need to be informed in case that 

the interview is going to be recorded as well as for the recording equipment that it will be used 

(ibid). As we mentioned above, we have asked all the interviewees to consent to be recorded before 

we start with the questions. Regarding the recording equipment we have used our personal mobile 

phones. In relation to the third principle, researches need to respect the interviewees privacy 

regarding the answer or non-answer to a particular question that is asked during the interview 

(Bryman & Bell, 2007). Therefore, we have respected interviewees willing for not answering a 

question and we haven’t pushed them to give us an answer anyway. The interviewees have been 

treated sensitively and individually as is suggested by Bryman and Bell (2007).   

Regarding the fourth principles, many times researchers tend to disrespect this principle since they 

represent their research not as it really is but as something different. As Bryman and Bell (2007, 

pp. 141) claimed “deception should be minimized, and when necessary, the degree and effects 

must be mitigated as much as possible.” Therefore, we have fully informed the interviewees as for 

the type and concept of our research.  

4 Findings and discussion 

In this section the finding of this paper will be discussed. The questions that had been addressed 

during the interviews will be analyzed. Furthermore, the research questions of this paper will be 

discussed and answered below.  

4.1 Empirical finding   

Focal companies are operating in industries such as: Automotive, Energy, Healthcare, 

Manufacturing and Logistics Solutions. These companies have big market share in Sweden, 

globally and have facilities all around the world (table 1). However, due to the non-disclosure 

agreement, it is not possible to provide a precise number of their percentage of the market share 

that these companies own. Among these companies, the majority are competing, and, in some 

cases, they are collaborating in order to achieve the best result for their customers and stakeholders 
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in total. It worth mentioning that some of the interviewees have considerable working experience 

in purchasing related positions which increases the validity of the results. 

The questionnaire consists of 18 questions in total (see appendix 1). Among them five (5) are 

addressing demographic information regarding the interviewee, whilst thirteen (13) are addressing 

the main questions of the questionnaire. Among these thirteen questions one is created based on 

Likert chart and the other twelve are open-ended type questions. The first part of this section 

consists of the demographic data whilst the main questions are analyzed in detail in the second 

part.   

The demographic related questions have been asked as standard set up questions which a part of 

any interview is usually although this information was not used directly in this thesis. Another 

reason why these demographic questions have been addressed is for creating a friendly atmosphere 

by knowing more information’s about the interviewees. Authors have also presented themselves 

in order to build a trust and prepare the ground for the main question of the questionnaire. 

Moreover, these demographic data can also be used in the future by other researchers that will 

examine a similar topic but in bigger scale and samples.  

The first question regarding demographic data addresses the question about the age of the 

interviewee. In order to provide a faster result, ages have been classified in five different groups 

as follow: 

 

    Figure 5. What is your age; Own 
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As we can see for the figure 5 the majority of the interviewees belong to the group age 36-45.  

The second question addresses the interviewees gender. As we can see in the figure 6 most of the 

interviewees defined themselves as male. The reason why the total number is eleven instead of ten 

is because for the C5 we had two participants.  

 

 

Figure 6. What is your gender; Own 

 

Figure 7. What is your education; Own 

The figure 6 shows that all 45% of the interviewees are holding a bachelor’s degree and 55% a 

master’s degree. The reason for this question was to find out how familiar the participants with 
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the academic terminology regarding the suppliers and sustainability are. Having a higher level of 

education could increase the possibilities of familiarity with the examined topic of this research, 

however this is not always the case.  

 

Figure 8. Job title; Own 

 

Figure 8 contains interviewees’ job title. They were also asked to describe some of their 

responsibilities. Among them, the most common responsibility was supplier and customer 

communication. The interviewees stated that it is their responsibility to find the right supplier for 

each service each time. They communicate the problem to suppliers and based on what they offer 

they find the best solution as for the way and the transportation mode.   
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Figure 9. Years of experience; Own 

When it comes to working experience within purchasing department, the results vary. Most of the 

interviewees have 1-3 years working experience and only two of them had less than a year. 

However, as we can see in the figure 8 some interviewees have 7-20 years of working experience, 

which increase the validity of the following findings.  

The table 1 below consists of some general information about the companies. For confidentiality 

reasons the companies have been classified in different categories. In order to protect the 

companies’ anonymity, the exact numbers of employees, revenues and the number of operating 

countries have not been revealed.  

 

Table 1. General data regarding companies; Own 

*Based on the nr of employees: Large > 30,000; Medium 10,000-30,000; Small< 10,000  

*Based on the amount of revenues: Large > 100 billion SEK; Medium 10-100 billion SEK; Small < 10 billion SEK 

*Based on the nr of countries that are operating: Large >50 countries; Medium 10-50 countries; Small <10 countries   
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When it comes to three dimensions of sustainability almost all the interviewees believed that their 

company takes them into account. However, by digging deeper in the question it became obvious 

that the social criteria were not defined and clear enough. Therefore, the authors had to mention 

some factors that are included in the social dimension of sustainability (i.e. fair wage, safety 

regulation, child labour). This helped the interviewees to identify some of them in their selection 

process, whereas economic aspects were clear enough and easy to identify and measure. More 

details regarding this topic will be provided in the following section.  

4.2 Findings from questionnaires  

Starting with our main question we will analyze the finding and discuss the connection if any with 

the literature. Sustainability seems to gain a lot of attention since all the interviewees are familiar 

with this term. Almost all the selected companies had integrated sustainability in their core values. 

By training and informing their employees regarding the importance of the sustainability, 

companies are trying to increase awareness about this topic. The interviewees were asked for their 

point of view toward sustainability as well as company's point of view (see appendix 1, question 

6). It was interesting finding that these two points of views in most of the cases were in line. 

Although in one case (C6) where the company did not prioritize the sustainability concept the 

interviewees’ point of view was not in line with the company’s policy. The interviewee was aware 

regarding sustainability and its benefits not only for the company but also for the future generations 

as well. However, as the interviewee stated, few changes as for a more sustainable operational way 

have been applied lately but there is still room for improvements.   

When it comes to the four widely applied methods in the literature, based on the results from 

interviews, the majority of the companies in this study either were totally unfamiliar with the 

methods or except couple of cases (C9; C10) where the interviewees had some basic knowledge 

about them (figure 10). None of the selected companies have ever used any of the methods (i.e. 

AHP, ANP, DEA, TOPSIS) and none of them knew how the methods worked generally. This 

shows that there is a big gap between academia and industry regarding the usage of these methods. 
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Figure 10. Are you familiar with methods? Own 

Even though there are plenty of methods which have been mentioned from different scholars, our 

findings show that still none of them have been applied in the industry in our selected samples 

(figure 11). Some of them have their own internal model for supplier’s evaluation in order to rank 

and weigh the criteria for the supplier selection process, usually done in Excel. They all stated that 

they have some criteria which are the same for all suppliers that want to collaborate with them. 

New suppliers are called to answer in some questions regarding these criteria and based on their 

answer they give them some points. The majority stated that the suppliers have to meet the basic 

requirement level (CI; C2; C7) (it is an audit to make sure about their capabilities). They also 

stated that the suppliers have to fulfil the basic service agreement. According to them if the 

suppliers meet the requirement at the basic level the only criterion which is taken into consideration 

after that is usually price. For example, if suppliers need to meet five basic criteria, and they meet 

them, then the total score does not really matter. This means that the higher score does not ensure 

that the company will select that supplier for a specific delivery. One of the interviewees (C5) 

claimed that questionnaires are also used for the supplier evaluation process but is not preferred 

https://d.docs.live.net/e432b2e1580e965d/Documents/Thesis_Kamran.docx#_msocom_5
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from the majority. Based on these questionnaires results, companies take the “go” or “not go” 

decision.  

Figure 11. Methods applicability; Own 

The interviewees who replied that they have their own evaluation method (C1; C2; C3; C4; C7; 

C8; C9), defined that the company is having a database created for internal use where all the 

suppliers are collected there. Then based on the results from previous collaborations the suppliers 

are graded and classified as suitable (green color) and non-suitable (red color). However, some 

companies do not follow a specific method for supplier evaluation (C5;C6;C10) considering the 

three aspects of sustainability, they prefer selecting their suppliers based on economic criteria 

where price scores higher among all the other criteria which also has been confirmed by Fallahpour 

et al. (2017) which stated that economic criteria are mostly taken into account when selecting 

suppliers (All the other companies except C3 and C4).   
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Figure 12. Criteria for supplier selection; Own 

In this question, interviewees were asked to list the specific criteria from the three aspects of 

sustainability (i.e., economic, environmental, social) which they consider when selecting their 

logistics service providers. The economic aspects seem to be clearer and more structured among 

the others. All the interviewees could identify at least two or more criteria used in their selection 

process which are easy to trace and measure. They have proactive approach toward economic 

aspects while other factors are usually taken into granted that for instance their suppliers are 

complying with the legislations. This is in line with Fawcett and Smith (1995) statement which 

argued that quality, delivery, flexibility, cost, and innovation in services are the most important 

criteria when selecting suppliers.  The results prove that economic aspects are taken into account 

more when selecting logistics service providers. Companies are still using the traditional 

economic-based model in order to select their suppliers, hence proving right Abbasi and Nilsson 

(2016) statement regarding logistics service providers’ sustainability issues which have a tendency 

toward economic/profit. 

The majority of interviewees emphasized on the price (C1; C2; C6; C7; C8; C9; C10) as the 

main criterion and cost minimization. 
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The figure 12 shows that the economic aspects are of primary importance whereas environmental 

aspects are not taken into account as much as economic aspects from all focal companies. Some 

companies are demanding a proof from their suppliers regarding the CO2 emissions (C5; C2) but 

the majority take it as granted that their suppliers comply with Swedish regulations regarding the 

environmental aspects (C1; C3; C4; C6; C7; C8; C9; C10). Hence, they don’t find it necessary 

to check and control the type of trucks that they are operating with (i.e., Euro5, Euro 6). In the 

second priority they mentioned environmental aspects, but it was mainly focused on CO2 emission 

and other aspects of environment haven’t been included.  

As for the social dimension, only a few criteria were listed. Although they were ranked relatively 

high, but the factors were vague and unclear on how to measure and apply them when selecting 

logistics service providers. It is worth mentioning that most of the interviewees were struggling to 

identify the social aspects which is in line with what Carter and Easton (2011) and Ashby et al. 

(2012) pointed out that due to the difficulties to reach tangible outcomes the social aspects of 

sustainability have not been studied enough. However, most of the interviewees emphasized that 

taking environmental and social aspects into consideration help them to gain competitive 

advantage which is in line with Kannan (2018) which stated that due to the globalization 

companies have taken into consideration not only economic aspects but also environmental and 

social parameters. Moreover, all interviewees emphasized that child labor or human trafficking is 

totally unacceptable. Last but not least, there were nothing mentioned regarding equality or 

diversity. 

Question 10b: How do you identify and prioritize the criteria? 

Regarding criteria identification the answers vary since the companies are operating in different 

industries; hence the criteria identification and prioritization is not similar. Some of them are very 

dependent on the market and some of them are customer driven. For example, if the product needs 

to be delivered in the short time, then the logistics service provider that can offer the faster delivery 

is being selected. The nature of the product is the reason why companies that are operating in the 

Healthcare industry are mostly using Air mode for delivering their products to their customers. 

Another criterion is the customers location. In some cases, customers cannot be reached through 

road transportation and as a results train or ship transportation is chosen instead. Additionally, for 

some companies (C1; C2; C4; C5; C6; C8) lead time plays an important role since is closely 

https://d.docs.live.net/e432b2e1580e965d/Documents/Thesis_Kamran.docx#_msocom_8
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connected to the production line, therefore they are willing to pay a higher price in order to have 

the right product on the right time. This explains why some of the interviewees stated that they 

prioritize the selected criteria based on their customers’ demands and the companies’ business 

model and products. Moreover, in some of the cases there are some specific criteria they need to 

be met which are included in the companies’ code of conduct which is in line with (Mamic, 2005) 

findings regarding the establishment of code of conducts, in order to establish the business 

relationship between buying firms and their suppliers. 

 

 

Figure 13. Number of suppliers. Own 

Figure 13 indicates that most of the focal companies (C1; C3; C5; C8) are working with 

relatively big number of suppliers (i.e. more than 20). This could show that the companies are 

trying to have as many suppliers as possible in order to mitigate the risk of too much 

dependency on suppliers and have enough alternatives to switch if necessary. Moreover, they 

want to make sure that they are able to cover the markets demands especially in the global 

context. Considering that adaptation process takes quite long time they prefer to have longer 

contracts with their suppliers. 
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Figure 14. Number of top suppliers; Own 

The figure 14 indicates that the majority of the companies have a list of top suppliers, however 

two of them didn't give a specific number (C2; C5). The term of top suppliers refers to suppliers 

that the company prefers to work each time with a specific service. Both companies stated that it 

is dependent on the market segmentation each time which is based on customers characteristics. 

Considering that these companies are operating globally, sometimes they have to cooperate with 

some local logistics companies which can provide better service in that particular area. However, 

the majority prefer to work with the same logistics service providers most of the time since they 

have proved that they can meet their expectation. Besides, in this way they build a long-term 

relationship which increase the trust between the involved parties.  

Question 13: Do you believe that operating in a sustainable way could bring benefits to your 

company? If yes, what kind of benefits did your company had so far?  

Most of the companies stated that sustainable business practices could improve the image of the 

company and bring reputation which ultimately leads to competitive advantage.  Some of them 

also mentioned profitability as a result of operating in sustainable manner (e.g. using solar systems, 

eliminate waste, recycling). It can be concluded that all the companies agreed that sustainability 

can bring direct and indirect benefits to organizations. It can help them maintain competitive 

position in the market and be more agile in the future and ready to meet the new environmental 

compliances and legislations. Furthermore, this was stated as well by companies that have not 

integrated sustainable practices so far. 
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Figure 15. Ranking Sustainability pillars based on their importance; Own 

 

Question 14  

All the interviewees stated that sustainability is one of the critical tasks in their operations. They 

were totally aware of the high significance of sustainability in their companies. In the subjective 

evaluation of sustainability all the pillars of sustainability scored high but in practice as it is shown 

in figure 12 only the aspects of economic dimension were clear enough and measurable. The 

majority of the companies ranked the economic dimension as the most important one followed by 

the social dimension whilst environmental have been placed in the third place. The reason why 

companies have started putting much effort regarding social aspects could be linked with Azadnia 

et al. (2012) which stated that companies have to integrate sustainability into their supply chain in 

order to be sustainable. However, based on the findings environmental and social dimension have 

started to draw attention but still there is room for improvement.  

Question 15: How do you make sure that your logistics suppliers comply with sustainability 

regulations?  

Finding the right supplier based on the sustainability aspects is quite complicated procedure. In 

the beginning all the suppliers will try to show their best side in order to win a contract that will 



57 
 

bring them benefits. However, ensuring that your suppliers comply with the regulations demand 

some actions. Focal companies replied that through audits which are done usually every second 

year, they can control if their suppliers are complying with the rules and doing what they are 

supposed to do. But in all of the cases, they have to inform the inspected company about the date 

and the time of the audit in advance. As a consequence, this method cannot ensure the reliability 

of the results. This was also emphasized by some of the interviewees (C4) that stated that they 

cannot be sure about their supplier’s compliance especially about the social aspects of 

sustainability (fair salary/treatment, appropriate working condition). Supplier assessment is 

another technique implemented at least at one of the focal companies (C9), where a group of 

engineers (SQE: Supplier Quality Engineers) are asking and controlling if suppliers are holding 

ISO certifications.  However, according to the interviewees it is extremely hard to assess sub-

suppliers (tier1, tier 2…,) in order to find out whether they follow the rules and compliances. 

Question 16a/b: Have you had any incident related to any of your logistics suppliers regarding 

social aspects of sustainability such as child labor or safety issues? If yes, how did your company 

react to that? 

Asking about previous incidents regarding social and environmental aspects related to their 

logistics service suppliers seem to be quite sensitive topic since some companies weren’t willing 

to reveal the information and one of them refused to answer (C5). According to our findings none 

of the focal companies have had any incident that they can recall. However, in case that something 

like that occurs then the discussion/negotiation seems to be the first action taken by all the 

companies. When it comes to environmental aspects, companies seem to be more tolerate since 

the majority stated that they are going to discuss with their suppliers and will try to help them solve 

the problem if it’s not a severe one. The tolerance level for incidents that can bring a negative 

publicity is very limited for most of the companies. 

The termination phase is being put in action when it is violating the companies’ policy of when 

the incident is so severe that gets published on media or there is a big risk of damaging the image 

of the company. But concerning social aspects, the findings show that the companies are more 

careful and stricter especially on sensitive issues such as child labour or human trafficking. On the 

other hand, for minor problems, discussion is implemented where the suppliers are called to give 
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explanations regarding the incidents as well as for the resolvent plan. If the problem can be solved, 

then they will continue their relationship if not then they have to terminate the contract. 

Before proceeding with the discussion part, it is worth mentioning that all interviewees were well-

prepared and well-informed regarding the supplier selection process for goods and services which 

includes logistics service providers as well. 

4.3 Discussion  

The real sustainability is not achieved unless the entire supply chain performs in a sustainable way. 

Suppliers play vital role in helping companies move toward sustainability goals and are an 

important and indispensable part of the entire chain. Without sustainable suppliers a company can 

never reach true sustainability which makes the supplier selection process even more crucial. 

However, the importance of supplier selection process especially in logistics industry seems not 

to have got enough attention in practice. The insufficient focus on supplier selection could result 

in negative impacts on the entire supply chain and the consequences are bigger than companies 

may believe. There are some consequences associated with wrong supplier selection such as: drop 

in profit margin, loss of competitive advantage, reputations loss and possible replacement of an 

existing supplier which comes at a very high cost.  

From the very beginning of their establishment, companies are trying to improve their public 

image, which can be easily damaged by selecting wrong suppliers. The company's reputation is 

also affecting its value and market share. Well-known brands tend to sell more, and any kind of 

reputation loss and scandal devalues the company and its stock price. Therefore, any action that 

can bring a negative publicity to a company needs to be avoided. The findings of this paper show 

that companies have started to act in different ways to adopt sustainability in their core values. 

However, the social and environmental dimensions are not clear enough. Asking for CO2 emission 

report doesn't ensure that a specific supplier with a low emission truck, meets the requirements as 

for the other factors which are included in the environmental aspects. The same applies in the case 

of social dimension. Social and environmental factors should be clearly defined and made as a 

standard. Therefore, a more holistic view as for the three dimensions of sustainability is needed.  

The first research question was created with the purpose of finding out the connection between the 

literature and real-life cases. Obviously, there is a gap between theory and practice as for the 
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applicability of methods in real life cases. Even though, many scholars stated that decision makers 

are applying specific methods in order to evaluate their sustainable suppliers, our results show that 

there is no structured way or method for sustainable logistics supplier selection in these companies. 

Some companies do this based on checklists and some others based on questionnaire or just by 

asking the new and old suppliers to comply with their supplier code of conducts.   

The second research question was formulated for finding out which criteria companies mostly 

consider when selecting their logistics service providers. Our results confirm the literature, which 

stands that in most of the cases, the evaluation of logistics service providers is implemented based 

on the economic criteria. Price has always been and continue to be the first and the most important 

criterion for building and creating a partnership within the business world. However, quite lately 

companies have started to take also into consideration environmental criteria, but still it is not the 

main criterion. The final decision for the logistics service provider is taken based on the best 

offered price.  

The third research question aims to find the existing gaps within academia and industry regarding 

these methods applicability. Our results show that there is a lack of comprehensive knowledge as 

for the sustainable methods regarding logistics service providers. Decision makers tend to apply 

easier and more familiar ways without any complexity or specific mathematical, linear or non-

linear model.  

To summarize, companies are changing the way they operate in order to be more sustainable, 

hence ensuring that they can compete with the market’s high demands. However, there is quite a 

long journey ahead for achieving the real sustainability within the logistics sector. The working 

culture needs to change, people and firms need to change, and these changes could probably take 

long.   
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5 Conclusions  

The concept of sustainability in supplier selection process is definitely an upcoming and trending 

topic which will get more and more attention by time. The findings show that most of the 

companies are very aware about the importance of sustainability in their business and the benefits 

that are being brought to the company in long term by integrating a more sustainable way of 

working in all aspects of the business. Looking specifically into the businesses that buy logistics 

services the findings from this study show that usually the logistics providers are not treated the 

same way as the classic suppliers of goods and material are. This requires more education and 

awareness in companies and the fact that there is no difference between goods and service 

providers and how they are being treated.  

Most of the companies and purchasing managers in this study are aware about the concept of the 

sustainability and its different dimensions; economic, environment and society. In fact, looking at 

the way they are prioritized at a high level, social and environmental factors get almost the same 

weight as economic factors which has traditionally been the main factor in the supplier selection. 

Although this is a very good news, but it stays at the perception level and the results show that it 

has not really penetrated to the heart of the business. In practice it is still the economic factors and 

criteria such as price, quality, delivery and capacity that have the final say in selection a logistic 

service provider.  

This becomes more obvious looking at the criteria that is being used for the different dimensions 

of sustainability. The criteria for economic aspects are very clear and quantifiable where one can 

easily evaluate and compare different service providers. When it comes to the environmental 

factors although there are some criteria named by the companies, but they are not being followed 

and evaluated accurately and stays at a very high level such as CO2 footprint etc. this becomes 

even vaguer and almost nonexistent. 

The few criteria that we identified were child labor, safety and work condition which are very hard 

to trace and monitor and measure. Unlike the economic factors where the companies are 

proactively negotiating with their suppliers to improve, the environmental and social factors are 

not getting much attention and they usually becomes an issue if a supplier get involved in an 
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environmental or social scandal. In another word, the companies have a reactive approach to these 

factors although from an awareness perspective the social and environmental aspect are ranked 

very high. Defining and identifying some basic list of social and environmental criteria related to 

logistics service provider selection could be a very good first step to increase the awareness and 

motivate the companies to start looking into other factors too.  

There are many underlying reasons behind this. Traditionally the companies have always focused 

on economic factors trying to get a better service/product with lower cost in shorter time. Although 

environmental and social factors are getting a lot of attentions, but it is mostly focused on internal 

activities and less on the third parties and their businesses. “We trust in our suppliers that they care 

about their workers and working conditions and environment”, was a statement that came up many 

times in more or less same formulation which is an evidence that many of the big companies are 

still struggling to understand and implement sustainability for their extended supply chain. As 

mentioned before this is even more evident for service suppliers, in this case logistics service 

providers. Companies need to understand that a truly sustainable business expands and reaches 

outside of the company and a company cannot claim to be sustainable unless the entire supply 

chain is sustainable with all the services and goods provided by its suppliers.   

     Another contributing reason is the relatively low level of knowledge and skills regarding MCDM 

methods. Supplier selection combined with different dimensions of sustainability where there are 

both quantitative and qualitative factors (tangible and intangible factors) to consider, makes the 

selection process very complex which in reality leads to not considering those factors all together. 

The findings show that none of the companies in this study use any of the MCDM methods 

reviewed in this thesis and in most of cases they use their own oversimplified matrix and methods. 

As a result, the focus will only be on the traditional and measurable factors connected to economic 

factors. Looking at the low level of maturity in today’s businesses in using such methods, a useful 

suggestion would be to work on a simplified Multi Criteria Decision Making method that can help 

the companies to step up and start using a more systematic and structured approach in their 

supplier selection process. It could be concluded that today the existing methods such as AHP, 

ANP, DEA and TOPSIS are still too complicated for the companies. It requires some level of 

maturity which today is not in place.   
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Companies need to look into the sustainability in the context of supplier selection not only from 

short-term benefit perspective and acquire a more long-term perspective. This is more than just 

methods and tools but rather a big change of mindset which requires also a great commitment and 

involvement from the top management. Although most of the companies in this study are aware 

about the importance of sustainability in their business, their public image and their responsibility 

regarding the society and environment, very few, if any, had a clear view on the long-term benefits 

brought up by these activities. In fact, in most of the cases the sustainability work in supplier 

selection was regarded as something “good to do” rather than “must be done”.  

5.1 Limitations 

This research does not impose any restrictions on the kind of industries that the examined 

companies belong to. Focal companies are from different industries for having a more complete 

view of the topic. The focus area of this study is Swedish market and more specifically the city of 

Gothenburg. Moreover, companies that have their own internal logistics services have been 

excluded from this research. However, due to time restrictions, the number of companies is low. 

This could affect the reliability and validity of the research results. The collected data were only 

confirmed with annual reports from the companies as secondary data when needed, hence other 

sources were not taken into consideration. 

Also, considering the high significance of supplier selection process in all industries this paper 

narrows the research by focusing more on logistics industry. Therefore, focal companies should 

buy logistics services from one or more logistics service providers.    

Taking into account that the literature on the supplier evaluation methods is extensive and too 

broad to be fully covered, we focus only on four frequently used MCDM methods: AHP, ANP, 

DEA and TOPSIS. 

5.2 Future Research  

In this study we have laid down a foundation with focus on the as-is situation regarding the 

sustainable supplier selection where the suppliers are the logistic service providers. Based on the 

identified gaps in the industry there are some area that need more investigations and further study: 

1. There is a need to study to identify the possible environmental and social criteria in the logistics 

service providers. Looking at the situation today most of the companies have no or very few and 
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vague ideas about the type of criteria they need to consider while choosing their logistics providers. 

These criteria need to be identified and used as reference. “What these criteria are and how they 

could be measured and evaluated” are two main research questions.   

2. As mentioned before, there is a lack of knowledge and skills within the companies regarding 

the existing MCDM methods. A problem with the existing methods is the level of complexity of 

these methods. A further research suggestion could be look into the existing methods and find a 

way to simplify these methods in a pragmatic way, where companies can easily learn how to use 

and benefits from them. This study together with the previous one can provide a good framework 

and support for the companies on how to start integrating sustainability in their supplier selection 

process.  

3. Another future research idea could be developing a business case on how being sustainable can 

actually help the organizations to become more profitable and successful in long run. It is still very 

hard for companies to see the real long-term benefits of such endeavor. Lack of such long-term 

perspective will delay the pace of such integration. The main research question in this case would 

be “what is the long-term benefits of implementing sustainability in Logistics service provider 

selection process for companies?” 
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Appendix 1 
 

1. Demographic information 

 

Q1. Age: What is your age? 

 

 

Q2. Gender: What is your gender? 

 

 

Q3. Education: What is the highest degree or level of school you have completed? If currently enrolled, 

highest degree received. 

• Less than a high school diploma 

• High school degree or equivalent (e.g. GED) 
• Some college, no degree 

• Associate degree (e.g. AA, AS) 

• Bachelor’s degree (e.g. BA, BS) 
• Master’s degree (e.g. MA, MS, MEd) 

• Professional degree (e.g. MD, DDS, DVM) 

• Doctorate (e.g. PhD, EdD) 

______________________________________________________________________________ 

Q4. Employment Status: What is your job? What are your main responsibilities? 

 

 

Q5. For how long have you been working in purchasing department in this position totally? 

 

_____________________________________________________________________________ 

 

2. Main Questions 

 

___________________________________________________________________________ 

Q6. What does sustainability mean for your company? 

_____________________________________________________________________________ 
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Q7. Is your supplier selection process sustainable in your point of view? 

______________________________________________________________________________ 

Q8. Are you familiar with these models?  

1- Analytic Hierarchy Process 

2- Analytical Network Process 

3- Data Envelopment Analysis 

4- Techniques For Order Preference by Similarity to Ideal Solution? If yes, for what purpose do you 

use this method?  

___________________________________________________________________ 

Q9. Do you use any specific model such as (AHP, ANP, DEA, TOPSIS) in order to prioritize/rank your 

logistics suppliers concerning sustainability? If not, do you use any kind of assessment tools in order to 

evaluate sustainability of logistics suppliers? 

___________________________________________________________________________ 

Q10a. Which criteria and why do you consider when selecting sustainable logistics suppliers? Which 

criteria are more important than the others? 

Economic: 

Environmental: 

Social: 

 

Q10b. How do you identify and prioritize the criteria? 

 

 

Q11. How many logistics service providers you are working with?  

 

 

Q12. How many logistics service providers are in the first list when selecting a logistics service provider 

and how do you rank them?  

 

___________________________________________________________________________ 

Q13. Do you believe that operating in a sustainable way could bring benefits to your company? If yes, what 

kind of benefits did your company had so far?  

___________________________________________________________________________ 

Q14. Could you please rank the three pillars of sustainability based on their importance for your company? 
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1-Not at all    2-A little    3-Rather    4-Much    5-very strong  

 

 

 1 2 3 4 5 

Economic      
Environment      

Social      
 

 

___________________________________________________________________________ 

Q15. How do you make sure that your logistics suppliers comply with sustainability regulations?  

___________________________________________________________________________ 

Q16a. Have you had any incident related to any of your logistics suppliers regarding social aspects of 

sustainability such as child labor or safety issues? If yes, how did your company react to that?  

_____________________________________________________________________________ 

 

Q16b. Have you had any incident related to any of your logistics suppliers regarding environmental aspects 

of sustainability such as waste disposal, pollution? If yes, how did your company react to that? 
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