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Abstract

Economic-based growth is increasingly becoming dependent on the wide range of intangible investments,
known as knowledge-based capital (KBC) investments. Its rapid asset size growth has called for trans-
parency in the various components that embodies KBC investments in order to gain greater knowledge
concerning their structure.

As economies approach the requirements of becoming defined as a developed economy, their capital in-
vestments rate decreases while KBC investment components such as knowledge, software, organisation
and competence skills increases. There are recorded cases where intangible investment has outgrown cap-
ital investments such machinery and equipment, thus the growing importance for the interpretation of KBC
investments in order to aid policymakers to ease the transition of the emerging knowledge-based economy.

The purpose of this thesis is to explore and increase the comprehension concerning the field of- and the
various components that are associated to KBC investments. With the accumulated knowledge the study
aims to identify and create a measurement for the various components that are defined as KBC investments
in order to give a glimpse into the new economy of Sweden. Moreover, an objective of this study is to
assess the potential contribution of KBC investments to the labour productivity for Swedish firms.

The fundamental results of the investigation is obtained through multiple surveys created by Statistics
Sweden. The targeted population is represented by enterprises that together represent the Swedish eco-
nomy. Thus the result represents descriptive information from the enterprises perspective.

The main conclusion of this thesis was that there is a weak indication of positive contribution of KBC
investment to labour productivity. Further, there are branch of industries where the relationship between
the KBC investments and labour productivity are stronger, hence the interaction effect. Unfortunately,
more data collected over time is needed and crucial to determine if the contribution is consistent, and if the
relation between KBC investments and labour productivity is significant and therefore be included in the
production function. Accumulating data across different time points will illustrate the progression of the
KBC investments the Swedish economy.

The study is financed by Statistics Sweden.

Keywords: Intangible Investments, Knowledge based Capital (KBC) Investments, Economic Growth

iii






Preface

First and foremost, I wish to express my sincere gratitude to my supervisor Hans-Olof Hagén, Senior Ad-
visor at National Accounts, Statistics Sweden, for his guidance and support throughout my master’s thesis,
and more importantly, for granting me this opportunity and encouraging me to pursue a career at Statistics
Sweden.

I want to thank Hans-Olof Hagén for providing the data, advice and assistance concerning the economical
parts of this study. I would also like to express my gratitude to my examiner, Professor Rebecka Jorn-
sten, Gothenburg/Chalmers University, for sharing her valuable time and expertise regarding the field of
mathematical statistics. I am thankful for her valuable inputs and the countless of hours she dedicated to
me.

Finally, I would like to thank my family and friends for their understanding and support during the course
of my master’s thesis. To my mother, Mahnaz, who has dreamt of this day more than I have, to finally see
me graduate. Her tremendous support has always been my source of light. To my brother, Nima, for his
support and tough love, although sarcastic concerning my academic path, he has been a great idol to me.
Lastly, to my grandfather, who unfortunately is not with us today, to witness this day.

Pasha Hashemi, Gothenburg 2016






Acronym list

KBC

Knowledge based Capital.

FDB-database
OECD

Firm database
Organisation for Economic Co-operation
and Development

Table 1: Acronym list
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Chapter 1

Introduction

1.1 Background

Tillviaxtanalys (state-owned authority) has by the request of the government in their regulation letter been
ordered to examine databases and methods with a view to build a starting point for the analysis of intangible
investments, referred to as knowledge-based capital (KBC) investment and its contribution to Sweden’s
economic development (Tillvixtanalys, 2014).

The broad range of KBC components and its escalating assets size is obtaining a growing portion of the
economic growth which has sparked debate. Institutions are demanding better overview and data access to
the various shapes that goes under KBC categories. The underlying reason is the growing importance of the
interpretation of KBC investments. Research has increasingly shown signs that economic growth is driven
by KBC investments, indicating that traditional capital investments are deteriorating (OECD, 2013). It is,
therefore vital to follow the development of KBC assets in order to develop a growth politic that is well
adapted and stable to the new conditions and the “new economy.” Hence the need to enhance the expertise
surrounding KBC assets and the discussion regarding more precise measurement tools for the collection of
KBC components and the statistical methods needed to examine KBC assets.

This case well identifies Sweden’s industry; it has in the last decade experienced a significant trans-
formation due to technical advances domestically but also due to the development in the world market
(Tillvaxtanalys, 2014). Knowledge-based dynamics are increasingly characterising the industry, thus the
gravity to follow the development of KBC investments.

KBC assets exhibit greater risk than traditional investments, such as physical or financial assets (OECD,
2011). It is, therefore vital to examine the trend of investment patterns to be prepared for future challenges
in the shape of regulation that addresses the potential problems of KBC assets, but also considering key
policy reforms necessary to stimulate the KBC assets in areas where development is needed. To a further
extent, one can also explore the relationship between the distribution of KBC assets and post economic
crisis, to assess if the accumulation of KBC assets has a connection to the post-crisis. It is vital for policy-
makers to comprehend ongoing and future challenges. The acknowledgement of the growing KBC assets
must be addressed.

Markets are displaying imperfections due to intangibles which in turn complicates the allocation of innov-
ation and ideas to where they evolve most efficiently. It is imperative to acknowledge that the distribution
of tangible assets will inherent increased challenges due to the difficulty of allocating intangible assets
sufficiently (Andrews and de Serres, 2012). Nonetheless, its potential to innovation, productivity gains and
ultimately its contribution to the economic growth is of importance to examine. To maximise the poten-
tial of intangible assets to its fullest extent, policymakers must through regulation redistribute labour and
capital to their most productive work.



CHAPTER 1. INTRODUCTION

1.2 Purpose and Aim

To get accustomed to the new trajectory of economic growth it is imperative to improve the identification
of KBC components to enhance the database for KBC investments and their influence on Sweden’s eco-
nomic growth. Grasping the role of KBC assets to modern economies is still weak, and further research is
demanded to adopt growth policies that are well accustomed to new circumstances.

Tillvdxtanalys concluded in their report (Tillvixtanalys, 2014) that the current database for the KBC in-
vestments in Sweden is not sufficient enough and that the quality of the existing database compiled inter-
nationally exhibit such flaws that the comparisons at international levels are not reliable, both period wise
and comparisons between countries. As a consequence, the analysis of the KBC investments and its contri-
bution to the economic growth will display incorrect information and therefore be misleading. The existing
established approximations are based on macro approximations, and they build on the lacking of empirical
evidence. Besides, they do not represent accurate descriptive of the distribution of KBC investment of
the enterprises. Furthermore, the data sources that are available and sufficient for international comparis-
ons are limited to R&D and software which represents a small portion of KBC components, thus further
strengthening the fact that further research is needed to identify additional components when analysing the
contribution of KBC investments to the economic growth.

The report (Tillvixtanalys, 2014) concluded that focus for the identification and accumulation of the vast
range of KBC components should be implemented with the help of enterprise enquiry, implying that focus
for the approximations of the KBC investments should be performed from a micro perspective to obtain
an increased precision. To the known knowledge of SCB, Sweden is the first OECD member to develop a
method for the data accumulation in microform, from the firm’s perspective. Thus the project obtains its
aim, with the identification, created measurements and gathering of the following KCB component types:

Knowledge

Software

Organisation

e Competence

Marketing

the objective is to examine the expenditures on KBC investments per branch of industry and its relation
to the labour productivity per branch of industry. To achieve this, measurement for the KBC components
will be created. Furthermore, it is convenient to examine if the KBC investments positively influence the
enterprises’ economic results.
With the assistance of the gathered data, the implementation and assessment of the following tasks are to
be fulfilled:

e establish measurements for various types of intangible investments

e examine determination factors for each investment type

e examine the expenditures on KBC investments per branch of industry

e study the relation between the KBC investments and the labour productivity

e analyse the contribution of KBC investments to enterprises’ economic results

This objective is to be executed with the cooperation of Statistics Sweden (SCB)
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1.3 Research Question

The goal of this thesis is to identify components that according to theory is regarded as KBC compon-
ents, create measurements and collect the KBC investments. With the accumulated KBC investments an
additional goal is to evaluate its distribution in the economy’s branch of industries. The distribution will
illustrate the discrepancies in the investment force for the Swedish economy. Furthermore if possible it
will be essential to this project to determine whether it is possible to state that intangible investment in the
form of KBC investments has a positive impact on the labour productivity and the results of the enterprises
in the form of profitability and growth.

It is known that KBC investments that develop new products and processes are beneficial but what are their
estimated worth individually; per branch of industry in Sweden? In the long run, the accumulated annual
data regarding KBC investments will display the actual trends that the Swedish economy is exhibiting and
the trend pattern of each industry.

1.4 Limitations

The project that I have been assigned to is to be carried out at Statistics Sweden (SCB) in Stockholm. The
accumulated data contains vital information, and due to the secrecy of the data, the project is to be executed
at SCB headquarters.

Since this project is time limited focus will be to fulfil the defined objects with the assistance of the data in
the best possible way. The analysis will be executed through software provided by SCB, called SAS. The
SAS programming will enable this project to examine the different KBC components and its deployment
between the various industries.

The intention of this project is not to cover the definition of KBC investments as a new phenomenon or to
describe how the broad range of KBC investments can have a beneficial impact on the enterprises or the
economy as a whole. It already exists papers on the topic, but rather to illustrate the distribution of the
broad range of KBC investments in Sweden and to assess the investment force of the KBC investments
per branch of industry. Moreover, if they have a beneficial impact on the labour productivity of enterprises
and therefore the economy as a whole. The study will only briefly cover the KBC investments, its broad
definitions, their importance to the economy and the companies.

The proposed research method is new and still in its embryo; thus the accumulation of the KBC components
will derive from surveys. The surveys are from 2015, and earlier data sets are not available to examine.
The data is restricted to the private sector and companies with less than ten employees are excluded in these
type of surveys because they are too small to implement the investments and practises considered in the
surveys.

1.5 Methods

To set the project in the right direction, research will be a crucial part to expand the knowledge of the
subject and fully grasp KBC investments. By assessing relevant information from journals, articles and
literature studies on previous work that covers KBC investments, the base for the topic will be enhanced.

Due to the lack of empiricism in the established macro approximations and the failure to account for
the research that exists in the microdynamics within the different KBC components, SCB perceives that
the quality of the approximations is insufficient to give validated information concerning Sweden’s KBC
investments. Therefore further study will be done to develop new methods that will explain the KBC
investments and its spread in the economy. The current proposal is that the generation of KBC investments
shall be focused from the perspective of the enterprises; obtained through business surveys. Also, the
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development and modification of new methods are imperative to assess the data. The accumulated data is
to be combined with the registry data of enterprises economy to achieve the sought results.

Stakeholder

This project is a collaboration with Statistics Sweden; department of investments, R&D and IT. Statistics
Sweden will provide the supervision and data needed for the project. The intention of this study is to shed
light on the new developing economy.

Thesis Author: ~ Pasha Hashemi
Industrial partner: Hans-Olof Hagen, Statistical Central Bureau
Examiner: Rebecka Jornsten

1.6 Thesis Outline

The study starts with a theoretical framework, where it investigates the prerequisites to intangible invest-
ments, known as KBC investments; structured by three parts. It pursuits to define the various KBC invest-
ments and explore their attributes according to previous developed hypothesis.

Once the categorisation of KBC investments is established, the next part continues to discuss and assess
the difficulties in the accumulation of KBC investments. The characterisation of KBC investments are
presented and its discrepancies across them, to further comprehend their complexity.

The last part proceeds to further discuss the increased implications to understand KBC investments due to
the rapid progression of its asset allocation and its contribution to the economy, hence the importance of
KBC investment.

The chapter will further explore the theory to the productivity function and the measurement methods to
assess labour productivity for firms.

Supporting the theoretical framework, the study will present the research methodology and its applications
to illustrate a glimpse into the "new economy’ of Sweden. The section will present and explain the opted
methods to answer the presented objectives of the research.

Following the methodology, the thesis will present and discuss the obtained results of the data. Lastly, it
will further discuss future recommendations concerning the KBC investments.
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Theoretical Framework

2.1 Prerequisites to Intangible Investments

The importance of intangible investments', also known as intellectual capital, and its interpretation has
increasingly attained wider identification due to its escalating growth in size (OECD, 2011). Research has
displayed tendencies that the economic growth is increasingly driven by intangible investments (Tillvixtana-
lys, 2014; OECD, 2013). According to figure 2.1, there even exist economies where intangible investments
are exceeding investments in capital that are measured through physical capital investments and work; in-
dicating the deterioration of investments in capital and further implying that it has a smaller influence on
growth accounting” where technical advances have obtained a much greater portion. The figure shows that
the user trend of intensifying intangible investments is most common in the developed economies, even
though discrepancies exist between the developed economies. Moreover, the set of intangible assets across
economies exhibits large differences (Andrews and de Serres, 2012).

The trend pattern spawned the core for the thesis Measuring Capital and Technology: An expanded Frame-
work (Corrado C., 2004), where they set out to develop growth accounting in order to enhance the frame-
work of investments and obtain a greater knowledge regarding the various components that embodies intan-
gible investments. Furthermore, they investigated how to integrate intangible investments to the traditional
models as well as proving its importance through empirical approximations. They suggested that invest-
ments should be treated in an expanded framework to better cope with the intertemporal choices® that
economic players do. The conclusion was that activities with the aim of increased future production with
the purpose of increasing returns should be perceived as investments. In turn, this would improve the ana-
lysis of the national accounts (Corrado C., 2004).

Their thesis (Corrado C., 2004) was used as an important reference by governmental institutions and it
induced further research on the subject of intangible assets. The findings displayed a trend in intangible
investments, with the consensus that many economies exhibit stagnated or even a shrinkage of capital
investments as intangible investments were swelling (Corrado C., 2012; Tillvixtanalys, 2014).

The Organisation for Economic Co-operation and Development (OECD) has opted to categorise intangible
investments as knowledge-based capital (KBC). Institutions have chosen to adapt to this reference and so
this thesis will (OECD, 1993).

! Asset that has no physical embodiment, unlike tangible assets.

2Growth accounting derives from economic theory and measures the contribution to the economic growth through various factors.
It consists of labour- and capital factors which explain the total output. An unexplained factor component is defined as technical
advances and represents all the changes in growth that cannot derive from changes in other specified factors. It is known as multifactor
productivity.

3The ability of choices that will affect future options.
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Figure 2.1: Tangible and Intangible investments year 2006 (percentage of GDP)
(Tillvaxtanalys, 2011) p.38

2.1.1 What categorises as Knowledge-based capital

While capital investments are normally associated with physical capital investments or work, KBC invest-
ments are on the contrary not physical, nor do they have any financial embodiment. They are a result of
business investment and often characterised as being not “owned” by the company in the same manner
as machinery or properties. Furthermore, knowledge associated assets connected to service dynamics are
bound to the employed workforce of the firm. Hence, KBC is a reference to expenditures on assets that are
associated with knowledge in the shape of increased competence that will induce increasing future reven-
ues. They are categorised as spending and not perceived as investments that are included as capital in the
production function.

Corrado et al. (2005) suggested that all resources with the purpose to increase future consumption should
be entitled as an investment in order to simplify the assessment of national accounting.

The following table 2.1 presents the framework that is still fundamental when discussing KCB components.
The KBC components enable a wide range of opportunities for companies and are steadily turning into the
dominant form of business investments (OECD, 2013).
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Table 2.1: Framework for intangible assets
Name of group Type of knowledge capital
Computerised information | Knowledge embedded in computer pro-
grams and computerised databases

Innovative property Knowledge acquired through scientific
R&D and nonscientific inventive and cre-
ative activities

Economic competencies Knowledge embedded in firm specific hu-
man and structural resources, including

brand names
Source: (Corrado C., 2005) p.23

Computerised information

Computer information contains factors such as software and databases. Software consists of software
development and software education for employees.

Innovative property

Innovative property contains trademarks, scientific- and non-scientific R&D; both privately and public,
design, business expenditures for product development and more. Further, copyrights and patents are also
categorised under innovative property.

Investments in innovation are closely connected with KBC investments because many of these activities
fall under the same category, but KBC activities are not to be associated with investing in new machinery
or layouts, but investing into new developments of machinery or layouts.

Economic competencies

Economic competencies contain marketing, market development, brand equity, brand building, organisation-
and management development. It also refers to market investigations, organisation development, and
employee education. Investments in the shape of education and training are also called human capital
(Tillvixtanalys, 2014). Employee education with the purpose to increase efficiency and productivity in
established organisation is regarded as knowledge capital and not innovation-based activities. On the other
hand, the fulfilment of a new organisation is viewed as both a KBC activity and an innovation activity.

As stated by Corrado et al. (2005), expenditures due to company activities with the goal to increase future
revenues and increase future production should be treated as investments. Therefore categorised groups in
2.1 on page 7 was further developed to display the expected results from the various KBC activities that
will affect the output growth; shown in the following table 2.2.
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Table 2.2: Classification of the various forms of KBC and their effects on output growth

KBC asset type

Mechanisms of output growth for the in-
vestor in the asset

Computerised information

Software (1)

Improved process efficiency and ability to
spread process innovation more quickly.
Improved vertical and horizontal integra-
tion.

Databases (2)

Better understanding of consumer needs
and increased ability to tailor products and
services to meet them.

Optimised vertical and horizontal integra-
tion.

Innovated property

R&D (3)

New products, services and processes, and
quality improvements to existing ones.
New technologies.

Mineral explorations (4)

Information to locate and access new re-
source inputs - possibly at lower cost - for
future exploitation.

Copyright and creative assets (5)

Artistic originals, designs and other creat-
ive assets for future licensing, reproduction
or performance.

Diffusion of inventions and innovative
methods.

New product development in financial services (6)

More accessible capital markets.
Reduced information asymmetry and mon-
itoring costs.

New architectural and engineering designs (7)

New designs leading to output in future
periods.

Product and service quality improvements,
novel designs and enhanced processes.

Economic competencies

Brand-building advertisement (8)

Improved consumer trust, enabling innov-
ation

price premia, increased market share and
communication of quality.

Market research (9)

Better understanding of specific consumer
needs and ability to tailor products and ser-
vices.

Worker training (10)

Improved production capability and skill
levels.

Management consulting (11)

Externally acquired improvement in de-
cision making and business processes.

Own organisational investment (12)

Internal improvement in decision making
and business processes.

Source : (OECD, 2013) p.12
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Besides the already mentioned KBC components, there exist components that are within the field of know-
ledge and defined as KBC but are absent from national accounting due to their complexity and difficulties to
measure. The inclusion of these is perceived as vital to expand the comprehension of the altered economy
(Andrews and de Serres, 2012).

2.1.2 Collection and Measurement of Knowledge-based Capital

KBC investments must have an improved transparency form in the same manner as other capital invest-
ments due to being a fundamental source for business success when firms spend on the various components
that go under the definition as KBC. In reference to section What categorises as Knowledge-based capital
(2.1.1 on page 6), spending on KBC assets have previously been labelled as expenditures but should be
treated as investments given that the activity contributes to the future production for a time span longer
than a taxable year. It will build a solid base and improve the estimations once the data access is widely
improved. Earlier studies have demonstrated that firms expect the productive lifespan of KBC spending is
to exceed at minimum two years (OECD, 2013).

Concerning the expenditures, one must develop a template that aids when deciding a reasonable portion
of the expenses on the various shapes of KBC that should be regarded as an investment. Physical capital
investments have a simple manner to determine the portion that is perceived as investment such as the time
horizon of its depreciation (economic lifespan) for e.g., But one cannot assert the same with marketing
budget for e.g., (Tillvixtanalys, 2014).

Hardware generally accounts for 20 % of the total costs when firms invest in integrating databases and or-
ganisational processes which mean that the remaining expenses are allocated for organisational altercations
and not labelled as investments even though its weight is equally vital as hardware (OECD, 2013). It is,
therefore essential to have empirical ground to describe the wearing of the KBC investments to estimate
the accumulated KBC assets.

Currently, available data sources that are sufficient for domestic and international comparisons are limited
to R&D and software (Andrews and de Serres, 2012). These represent only a fraction of KBC assets, thus
adding to the importance of further expanding the horizon of KBC for the assessment of its contribution to
the economy. Moreover, studies have shown that massive R&D investments do not characterise innovative
firms. In the U.S business expenditure on KBC assets defined as non-R&D increased from 8.5 & to 11.2
% of value added whereas in R&D which rose from 2.3 % to 2.4 % of value added between 1995 and
2010 (OECD, 2013). The same pattern presents itself when examining France in the same time span; with
business spending on R&D remaining constant at 1.9 % of value added while KBC assets defined as non-
R&D increased from 7.4 % to 10.6% of value added. Moreover general private R&D does not exceed more
than 20-25 % of the total private stocks of KBC (OECD, 2013). Hence innovation is not dependent on
R&D but other components categorised as KBC (OECD, 2013).

Due to the complexity of KBC, the unsatisfactory established international framework concerning the ac-
cumulation of KBC which is built on the lacking of empirical evidence and the discrepancies regarding
KBC assets across economies, comparable data for international comparisons exhibit flaws (Andrews and
de Serres, 2012). Further, the focus is currently to collect the data at a aggregated level which only displays
the pattern of the economy as a whole, such as the impact of KBC investments and the changes in the
aggregated stock growth of KBC assets. Hence the assessment lacks information on a detailed version; ex-
plaining the distribution of KBC investments of the firms and the distribution of KBC based on the branch
of industries (Tillvixtanalys, 2014). Figure 2.2 display the aggregate of tangibles and intangibles in the
year of 2006 in Sweden. In addition, it includes the portion of Sweden’s tangible investment in 1960.

According to Tillvdxtanalys (2014), in Sweden, the databases for KBC assets lacks quality and con-
sequently insufficient (Tillvixtanalys, 2014). It is, therefore hard to assess its contribution to the economy
besides the aggregate which states the total contribution. Tillvixtanalys (2014) suggested that due to the
complexity of the KBC components one should disassemble the aggregated data and examine it on a micro
level (firm wise) in order to obtain improved approximations and better clearness. With the help of Statist-
ics Swedens sample methods, extracting the KBC data with a focus on firms investigations, it is possible
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Figure 2.2: Tangible and Intangible investments in Sweden year 1960 and 2006 (percentage of GDP)
(Tillvédxtanalys, 2011) p.38

to build a time series data that would describe the distribution of KBC components and the changes over
time from the firms perspective. Delivering the KBC data in microform would place the analysis of the
approximation in a much wider context. The obtained information can reveal which sectors and branch of
industries exhibit greater KBC investments, where competition policies need to be altered and the distribu-
tion shape between large and small firms. Furthermore, the analysis with the depth of microdata can reveal
the direction of how these are affected by the taxation changes of KBC assets with annual accumulation.
This would improve the established foundation of which policymakers can encourage the development in
the best direction.

Prior to deciding which KBC activities should be perceived as investments, it is important to identify the
expenses for the activity first. Moreover the expenditures must display the expenses for own produced
services and expenses for the purchased services (Tillvixtanalys, 2014). Many KBC activities intertwine
with one another. Hence one component might be included in another component, called double accounting
and therefore it must be taken into consideration to avoid a double accounting. For e.g. investments in
software with the objective of research will most likely be visible in both IT expenses and R&D expenses
(Tillvixtanalys, 2014). Thus to measure it is a complicated task due to the appearance of the KBC assets.
Below presents the numerous appearances that characterises KBC assets.

Visibility

KBC assets lack visibility as a consequence of not have any psychical realisation which makes it difficult
to identify the origin of the component and to assess its value. Moreover, accompanied to the non-visibility
is the difficulty to track the usage of the results (Tillvixtanalys, 2014).

10
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Non-excludable

The spillover effect of KBC components enables others to take advantage of the benefits enabled by KBC
components. It makes the KBC components non-excludable. Hence it becomes hard to control the owner-
ship form of KBC investments and to identify its return as a cause of its attributes (Tillvixtanalys, 2014;
Andrews and de Serres, 2012).

Non-rivalry

Nor are they defined as rivalry assets (non-rivarly) because the KBC components can be used, by multiple
users. The multiple usages of a KBC component does not give rise to worse functionality or output.

Non-tradable & Non-separable

Furthermore, KBC assets are often characterised as being non-tradeable and non-separable. The former
one is due to be created internally by the firms. It is, therefore hard for an external investor to substantiate
the quality of firms KBC assets. The latter is because some KBC assets that are perceived as full value is
firm specific. One cannot separate the asset from its original creator because it will lose part of its value.

Knowledge transferable

Lastly, KBC assets can be knowledge transferable through the incorporation of human capital given that
the information is understandable (Andrews and de Serres, 2012).

Table 2.3 presents the features that define the KBC assets and the discrepancies between them. The KBC
assets in the first two categories are fully non-rival and partly excludable. They are all separable from
its generated origin without a loss of value. Furthermore, the transferability of knowledge can easily
be encrypted when transferring the knowledge and therefore protected. Economic competencies on the
other hand (contrast) have KBC assets that are mostly characterised by rivalry and excludability, such
as investments in brands and human capital. These KBC assets contain attributes that add value to the
corporate or individual incorporation and are therefore due to being firm-specific, hard to separate from the
firm. Furthermore, the table displays that organisational structure is the KBC asset that is non-rival and
partially excludable.

11
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Table 2.3: The characteristics discrepancies across various classes of KBC assets
Rivalry Tradable Excludability | Separability Knowledge
transferabil-
ity
Computerised information
Computer  soft- | Fully non- | Not for own | Partial only Separable High (codi-
ware rival account soft- fied)
ware
Computerised Fully non- | Not for | Partial only Separable High (codi-
database rival internally fied)
created data
Innovative property
Scientific R&D Fully non- | Outsourced Partial Only Separable High for
rival R&D services patents/low
and patents for secrets
Creative property | Fully non- | Outsourced Partial only Separable High (codi-
rival R&D ser- fied)
vices and
copyrights
Design Fully non- | Outsourced Low for vis- | Separable High (codi-
rival design  ser- | ible product- fied)
vices and IPR | s/High for
forms workspace
Economic competencies
Brand (equity) Largely Outsourced High / Firm | Partly separ- | Via trans-
rival marketing specific able fer of firm
services ownership
Firm specific hu- | Largely Outsourced High / Firm | Nonseparable | Via  human
man capital rival training specific capital mobil-
ity
Organisational Largely Outsourced Partial only Non separable | Moderate / as-
structure non rival consulting pects difficult
services to codify

Source: (Andrews and de Serres, 2012) p.11
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2.1.3 The importance of Knowledge based Capital

Taken together, the KBC assets are considered as strategic investments in the long run for the economy
in the sense of economic growth and more importantly for the companies. Earlier studies regarding the
growth account of economies show that KBC investments contribute 20% to 27% of labour productivity*
growth for the European Union and the U.S. (OECD, 2013). The repercussions of post-crisis such as the
European public debt and the financial crisis, combined with worsening macroeconomic settings have all
added to the decline of economic condition in the OECD economies. Therefore to break free from the
restraints set by the deteriorating conditions, developed economies are forced to search for potential new
sources of economic growth elsewhere; implying that economies are even more dependent on enhancing
the productivity level of its economy through innovation-based activities (OECD, 2013). Furthermore,
research concerning post-crisis show that KBC investments have been strong and has not dwindled in the
same portion as tangible investments; transforming into a crucial factor deciding the competitiveness of
firms (OECD, 2013).

Policymakers understand that the increasingly growing intangible assets are a focal point to sustain a
healthy economic growth and for innovation-based expansion, underpinned by a variety of KBC assets
(Andrews and de Serres, 2012). Furthermore, to deal with the rising obstacles of the intangible assets, it
is essential with reforms in the areas of taxation, competition, entrepreneurship, education and regulation,
which all contribute to the development of the economy . A minority of economies are already exhibiting
cases where intangible assets are outgrowing tangible assets (OECD, 2011).

The consensus among institutions is that KBC assets inherent features that encourage an increase in growth
and productivity. In comparison to physical capital, the initial expense for KBC activity that will develop
knowledge is not defined by additional expenses once the knowledge is applied again. It is also known that
knowledge-based assets have a positive contagious effect that integrates into other parts of the economy,
hence inflating growth further (OECD, 2013). Therefore it will give rise to an improved return to scale
in production for firms and thus for the economy as well. Furthermore, to optimise the growth possibilit-
ies enabled by KBC assets is partly dependent on the ability to promptly reallocate labour and capital to
their most productive use which in turn is dependent on the policies set by policymakers (Andrews and
de Serres, 2012). Furthermore, the overcoming of this obstacle is accompanied by the redistribution of
tangible assets, which is of equal importance given the inherent difficulties with KBC assets. It is thus
beneficial for the government to contribute to the development of KBC databases to increase the quality
of the approximations which will aid policymakers with the policy framework (Andrews and de Serres,
2012). As mentioned in section Collection and Measurement of Knowledge-based Capital (2.1.2 on page
9), the international data sources that are accessible for international comparisons exhibit cracks and only
contain information for KBC components software and R&D. Current praxis adopted needs to be updated
for an increased reliability regarding KBC components since the investments derived from different data
sources and founded with the lack of empirical ground.

4A tool to measure the economic growth of an economy or company. It is the quota of goods and services produced by a worker.

13
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2.2 Productivity

Growth models are continuously scrutinised as economies seek growth from various sources. It stresses
the importance in studying productivity which is a vital tool to measure the efficiency of the production. It
derives from the theories of economic growth.

” Productivity isnt everything, but in the long run it is almost everything. A countrys ability to improve its
standard of living over time depends almost entirely on its ability to raise its output per worker”

Paul Krugman, The Age of Diminishing Expectations (1994)

Solow (1957) imprinted this subject with his research and proved that technological advances are imper-
ative to economic growth, aside from inputs from capital and labour. He set out to describe that technical
advances per worker would increase the aggregated production of an economy (Solow, 1957). His approach
is still perceived fundamental behind economic growth, and still applied today through various shapes.
Countries growth rates will differ from one another due to differences in their factor accumulation (The
quantity increase in the four factors used in the production of goods and services in an economy, consisting
of capital, labour, land, and entrepreneurship) and productivity. Hence the efficiency level of a production
is measured through the ratio of output to input (Weil, 2013)

History has repeatedly proved the incentives to study productivity which is a driving force to economic
growth. The productivity growth is perceived to be the key for an improved economic growth and compet-
itiveness in the long run. It measures the efficiency of firms production given its labour and capital inputs.
This is known as the ratio between the output and input volume. An increase will enable firms to produce a
greater output for the same output level. It gives information regarding the economy’s productive capacity
or utilisation of the capacity. The obtained information is used as an indicator for strategies regarding the
economy growth. Furthermore, the assessment indicates the demand and inflationary pressures (OECD).

2.2.1 Production function

To understand how different factors influence the productivity, the common path is to measure it through
a production function. Solow (1957) associated this the aggregated production function to productivity,
see ((Solow, 1957), (Hulten, 2013)). The production function estimates the highest output value an eco-
nomy/firm can obtain given its input combination. Hence, the function describes the relation between
output and input.

Y = AF(K, L), 2.1

where Y stands for the production function, linked to productivity (Hulten, 2013). The function measures
the output of an economy/firm, given its input combination, labour (L), capital (K) and a factor denoted
as the level of efficiency (A), known as fotal factor productivity (TFP). It describes how efficient labour
and capital is being used in the production function, such as technical advances stated by Solow (1957)
(Solow, 1957). The capital accumulation (K), consists of physical capital, known as tangible capital, and
knowledge capital, known as intangible capital.

K = KTAN | gINTAN

where the capital stock of K74 is composed of physical assets, such as machinery, buildings, equipment,
vehicles etc, while the knowledge stock of K/NTAN is composed of software knowledge, design, market-
ing, organisational know-how’s etc (Jonathan Haskel, 2011). Furthermore, the function assumes a constant
return to scale, implying that if the inputs would double, so would its output:

14
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AF (MK, AL) = AAF (K, L). (2.2)

Return to scale describes the production increase in the long run given the input combination of a eco-
nomy/firm. Hence it will explain the rate of the increase in the output. Note that return to scale only
focuses on the relation between input and output. If a positive value of A coefficient is obtained, it is
implied an increasing return to scale. A negative value of A coefficient implies a decreasing return to scale.

To study the labour productivity, the ratio of output to labour input, the function (2.1) is slightly modified
by dividing Y by labour L:

- AR (2.3)

Y AF(K,L)

L
The relation between output per worker is of great importance when assessing the productivity. Equation
2.3 show that labour productivity is dependent on the ratio of physical capital-labour and the TFP (A).
Logically, the productivity level will vary in different industries, sectors and in the quality of labour, across
economies. For e.g., areas such as the manufacturing sector are more dependent on physical capital due
to the reliance on machinery, unlike the service sector. The same pattern should present itself when com-
paring large firms to small firms, which produce larger quantities at smaller expenses compared to smaller
firms. If labour productivity increases, it is insinuated that the output per worker has increased.
The quantity of labour is a standard measure across economies to study its influence on productivity, al-
though labour hours, wages and the quality of employment will vary between economies.
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2.3 Previous research

For years researchers have executed various research to examine the relationships between single KBC
components and the total factor productivity. One of these elements is R&D capital, which Dilling-Hansen
et al. (1999) used to estimate the effects on total factor productivity. They obtained data from Danish
firms in a time span from 1987 to 1995. The measure for R&D capital was created by accounting for the
problem that R&D activities can be included in other activities which would then lead to double accounting.
Additionally, they used a depreciation rate of 20 percent to the investments. They found a positive output
elasticity of R&D in the interval of 12 -15 %. Additionally, although it was not significant, they found
that investments in R&D increased the factor productivity of labour and physical capital. Furthermore, the
amount of funding from companies does not affect productivity directly. They also examined other factors,
such as innovations, ownership control, and foreign ownership. They found that the number of large owners
in the company does not influence the productivity of the R&D investments and that innovative firms do
not exhibit higher productivity returns to their R&D investments. Interestingly, on the other hand, they
found a positive effect on productivity from foreign ownership and that R&D capital the capital from R&D
is more productive when compared to domestical owned companies (Mogens Dilling-Hansen and Smith,
1999).

Ortega-Argils et al. (2008) aimed to study the link between firms R&D expenditures and its productivity.
With a database consisting of 1,809 US and European firms within the manufacturing and service industry
between 1990 - 2008, they found that activities in R&D, labelled knowledge capital, has a significant pos-
itive impact on a firm’s productivity. The results were consistent with previous works. Furthermore, the
coefficients were more significant in the service and high-tech sectors than in the non-high tech manufactur-
ing sectors. It is suggested that high-tech firms benefited more from R&D activities concerning the impact
on productivity. Lastly, the results displayed a shift in favour of the service sector. (Raquel Ortega-Argils
and Vivarelli, 2011)

According to Haskel (2012) KBC investments have a positive impact on other investments by increasing
the return on other investments. It is illustrated through the positive co-movement of KBC investments and
IT-investments by aggregated data. The same case iterates itself between economic growth and KBC in-
vestments (Jonathan Haskel, 2011). The illustration should be in an equivalent pattern when displaying the
approximations on micro data. Furthermore, Haskel presents a production function where he includes in-
tangible assets. His theoretical model approach is the premise to the applied model of this study, containing
microscopic data and the estimated portions for the KBC investment.
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Methodology

3.1 Description of Data and Materials

The microdata (at firm level) utilised to examine KBC investments derived from the following surveys
conducted by Statistics Sweden (SCB):

ICT usage in firms 2014

Expenditures in IT and marketing in firms 2014
e Community Innovation Survey 2012 - 2014
e Current status examination of organisational work and work environment in Swedish working life in

2015 (NU2015) by The Swedish Work Environment Authority

Furthermore, to accomplish the tasks presented in Purpose and Aim (section 1.2) and examine the patterns
in the branch industries, Statistics Sweden provided company data 2014 (FDB-database) with added ele-
mental information concerning their financial and economic data. A register containing all registered firms
in Sweden from 2014. The characteristics consists of organisation identification number and elemental
information such as:

e Net sales
e Value added
e Firm employees

e Wage costs

Labour productivity

Capital

Vital information concerning the companies financial and economic data was used when merging the FDB-
database with the data sets generated from the survey respondents. It was implemented with the help of
the organisation ID numbers of the firms. More importantly, the FDB-database was used to categorise the
companies into branch of industries according to Swedish branch of industry (SNI) keys (SCB, 2007), de-
scribed in SNI keys (section 3.1.2 on page 19). This is due to secrecy laws that prohibit Swedish Statistics to
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present detailed information concerning companies financial- and economic data and to expose individual
observations (organisation ID number) from data sets deriving from the surveys and the FDB-database.

During the process of this thesis, each survey (data set) was treated individually in combination with the
FDB-database. The described procedures were implemented separately for each survey. New variables
were created for the identified KBC investments with the help of newly established measurements. With the
created KBC variables, the aim to describe the expenditures on the KBC investments per branch of industry
was accomplished. Moreover, the relationship between labour productivity and the KBC investments was
assessed, conditioned on the branch of industries. With the obtained results the indication question of KBC
investments contribution to the economic results of companies were answered.

Once the assessment for each data set was accomplished, focus was shifted towards a merged data set,
containing all four data sets. Each merge resulted in a smaller data set due to the random sample draws
generated for each survey, resulting with different observations originating from the various surveys; not
to allude the excluded observations mentioned in Missing Values (section 3.1.5 on page 21). Due to the
lack of robustness in the quadruple merge, the results were omitted. This is discussed in Quadruple merge
(section 5.3 on page 95).

3.1.1 Labour Productivity

An important target was to model the relationship between the KBC investments and the labour productiv-
ity. Given the supplied FDB-database containing financial and economic data of firms, the suggested
method to estimate the labour productivity was to use the value added per employee in consideration of the
various size differences of firms. Thus a more standardised result was obtained. Value added is perceived
as the dependent variable and to obtain the labour productivity it was divided by labour, denoted as L.

Y
()
Value added is the net value added by a firm during a term. It is defined as the difference in the sold price
of the product and the costs of producing the product (VA = SP — PC), where VA stands for value added,
SP for sold price and PC for production costs. Hence it can be said that value added is sales subtracted by
the expenses. An improved measure would have been to include the average working hours in the labour

productivity to account for the discrepancies in the working hours in sectors and industries. Unfortunately,
that information was not supplied.

With the help of the KBC investments, the inclusion of capital per employee and labour, the assessment of
their contribution to the labour productivity for this study was evaluated. It was obtained through various
plots and regression models, which subsequently indicated if there existed an increase in the labour pro-
ductivity of firms. In turn, an indication of an increase in the economic results of firms was extracted; a
target result of this study given in Purpose and Aim (section 1.2 on page 2) and Research Question (section
1.3 on page 3).

During the treatment process of each survey, firms that exhibited missing values in labour productivity
were omitted from the research. It was due to measurement errors from the FDB-database obtained from
the Swedish tax agency.
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3.1.2 SNI keys

Swedish branch of industry (SNI) keys is used to classify companies according to the correspondent branch
with associated companies with the same classification. Statistics Sweden stores the SNI classification, but
Swedish tax agency implements the tabular gathering. The European version is called NACE and is identical
with SNI in department, main group, group and subgroup categories (SCB, 2007). The SNI keys are shown
in Appendix SNI Materials (section A.5 on page 110).

The classification will categorise observations into different branch industries which will prevent any sens-
itive information from exposure due to the visible crude information. Initially, the companies were clas-
sified into 69 categories based on the groups (three digit) SNI keys, but due to some groups exhibiting
small sample sizes once merged with the FDB-database deriving from the surveys, the classification had
to be made cruder. Hence the branch of industries was aggregated further and eventually classified into 9
categories based on the department (capital letter) SNI keys from SNI Materials (section A.5 on page 112).
A short description of the branch of industries is given by figure 3.1.

Table 3.1: SNI keys (Branch of Industry Classification)

SNI Keys

Capital intens- | Capital in- | Labour in- | Knowledge Construction
ive goods (1) tensive  man- | tensive man- | Intensive man- | (5)

ufacturing ufacturing ufacturing

(@) 3) “)
Agriculture, Mining & quar- | Manufacturing | Manufacturing | Construction
forestry & | rying, Crude | such as food, | such as ma- | such as con-
fishing. Elec- | petroleum, textiles, rubber | chinery, com- | struction of
tricity, gas, | natural gas. | & plastics, | munications housing, layout
steam & air | Manufacturing | wood products. | & instrument | construc-
conditioning such as Steel industry. tion & other
supply. Water | & metal, paper construction.
supply;  sew- | industry.
erage,  waste
management
& remediation
activities.

SNI Keys

Trade (6) Capital intens- | Knowledge in- | Labour intens- | Finance (0)

ive service (7) tensive service | ive service (10)

(®)

Wholesale & | Transportation | Information & | Administrative | Financial & in-
retail trade; | and  storage. | communica- & support | surance activit-
repair of motor | Education. tion. Real es- | service activ- | ies. Other ser-
vehicles & | Human health | tate activities. | ities. Arts, | vice activities.
motorcycles. & social work | Professional, entertainment
Transportation | activities. scientific & | & recreation.
& storage. Ac- technical
commodation activities.
& food service
activities.
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3.1.3 Measurement Establishment

A key milestone for this thesis was to establish measurements for the KBC investments to enable the
analysis of the KBC investments per branch of industry. It was mentioned in Purpose and Aim (section 1.2
on page 2). The creation process for the measurements was different for each KBC component due to the
structure of each survey and the difficulty in extracting information concerning the KBC components in the
best possible way. The extraction process of each KBC component and the created measurement linked to
the KBC component will be described respectively in each survey section further on.

For some KBC components, the extraction of the invested resources perceived as investment was more
straightforward while the other, the process was more complicated. The information that was supplied and
highlighted in this section was the created measurement for KBC components software development for
own usage in section 3.5.1 and marketing expenses in section 3.6.1, once the extraction was implemented.
The request was to absorb the expenses the firms had allocated to the identified KBC component. It could
only be done by extracting the annual work unit' of employees within the company entirely dedicated
to the field of expertise; concerning the targeted KBC component respectively. One annual work unit is
correspondent to one employee working full time with the targeted KBC component. The obtained number
of staff working full time with the identified KBC component needed to be transformed into a monetary
value to acquire the correspondence of annual work unit reflected as the expenditures of a firm distributed
to the demanded KBC component. The believed answer was to locate Swedish firms operating in the
manufacturing and service industry so that it was possible to extract the average net sales per employee for
the KBC investments in the manufacturing and service industry, viewed as an expense if the firm would
have bought the service instead of producing it themselves. Thus a cost for each annual work unit was
found, and the total annual work unit of each firm could be multiplied to the extracted average net sales per
employee.

Table 3.2: Average Net Sales per Employee

Service Industry | 1895
Manufacturing Industry ‘ 1869

3.1.4 Sampling Weights

The structure and aim of each survey were different, such as the population from which the sample
was drawn, the descriptive purpose of the study, the size of the sample and the enterprise participation.
Moreover, each sample size deriving from a population will contain stratification in order to extract firms
with different characteristics depending on the structural aim of the survey. Weights are then assigned
to the observations to get an accurate representation of all Swedish firms. In other words, the sample
weight will aid the research and sample back to the population from which the sample was extracted from
for descriptive statistics concerning its population (for Digital Research and Education). It means that each
observation from a stratum represents a weight to account for the total number of firms within each stratum.
It is due to reason that some strata’s will be over-represented and some under-represented. The weights will
therefore further influence the impact of observations that are under-represented and decrease the impact
of observations that are over-represented to obtain a correct representation of the population.

Weights are opposite to likelihood of being sampled. It represents the relation between total number of
firms and the number of sampled firms within each stratum

N
Weights = —.
n

The assigned weights will account for this problem and aid the research when estimating the mean value

! Amount of employees assigned 100 % solely for specific assignments.
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for each branch of industry. It is known as the weighted arithmetic mean

It is important to point out that the assigned weights that derive from the stratification of the sub populations
and from which the sampling were drawn from, does not sufficiently correspond to the industry branches
this study examines. It was caused by the risk exposure of firms allocated to smaller sub-populations and
therefore in violation between the agreement of Statistics Sweden and the business industry. Consequently,
there might exist a discrepancy when sampling back to the population.

3.1.5 Missing Values

Observations that left the survey blank were omitted. Additionally, the data sets contained a portion of
“empty” observations, known as over coverage, which was also removed. A case of over coverage are
firms that have gone into bankruptcy during the selection time span of the sample for the survey.

99 99

Applicants that contain the response alternative “do not know,” "not relevant” or simply left the sub-query
unanswered are processed as missing values when SCB code the surveys and subsequently transformed
into data sets. The outcome of this process are data sets with a great portion of observations containing
missing values in various variables. There exist different types of missing data, understanding the theory
of missing data and the background to the constructed surveys will aid in the decision making concerning
the treatment of these. Omitting observations containing missing values can consequently risk deleting
vital information, referring to other variables that the observations have responded to. Large corporations
provide very critical information and cannot be excluded due to missing values since they have a greater
influence on the results. More importantly, it can dramatically reduce the sample size by great numbers
having observations exhibiting absent variables. Thus consequently it can affect the conclusion regarding
the population, hence the bias. Moreover, the scenario outcome can harm the statistical power of the model
and result with biased estimates regarding the parameters (Soley-Bori, 2013). Deciding on the best path
that will subsequently result with the least possible biased estimates is complicated.

Observations, where missing values were recorded, were re-coded to zeroes, for both indicator variables
and numerical variables. A discussed hypothesis behind a sub-query left as a non-response or responded
with the response alternatives that subsequently recorded missing values was the logic that a firm had not
made any pursuits within the enquired field. It is perceived as a negative answer at Statistics Sweden and
therefore recorded to zero, implying that the firm has not invested within the enquired field. In spite of the
inequality in not having invested in software and not knowing is the rare likelihood of a scenario where the
firm has invested in software and not having knowledge regarding it. Hence the probability that a firm leav-
ing the sub-query unanswered or with the mentioned response alternatives is more likely associated with
the scenario of not venturing in the enquired area. Considering the premise, and the size of the surveys, the
consequences of the implemented treatment is considered as subtle.

The chosen implementation enabled the data set to remain intact by retaining the observations. It is be-
lieved that the assessment regarding the KBC investments and their distribution is more robust due to the
chosen path. Consequently the selected path might have distorted the statistical analysis by the avoidance
concerning the omission of missing values.

Regarding the FDB-database, observations exhibiting zero numerical value in the dependent variable, la-
bour productivity, was considered as a incorrect value and therefore omitted. A firm should not be able to
have zero labour productivity. A quest of this study was to assess the contribution of KBC investments to
labour productivity which consists of value added. Having zero value added implies that the firm have not
contributed to the GDP during the concerning year. Hence they should not participate in the survey in the
first place, which leads to the belief that an incorrect value has been stored in the FDB-database for the
concerning observations.

Furthermore, there exist a set of observations containing negative numerical values in the dependent vari-
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able labour productivity from the FDB-database. When examined, the values showed to be in range with
firms deriving from the same branch industry, when disregarding the negative sign. An accurate explan-
ation is not available, but a premise is incorrect recorded values stored in the FDB-database. Thus, in-
stead of deleting observations containing negative values in the dependent variable labour productivity and
subsequently lose potential information, a negative constant is multiplied to the observations to obtain a
positive labour productivity and risk removing observations with a measurement error such as a negative
value.

3.1.6 Outliers

There are various ways to allocate outliers. Present literature show that there exist numerous approaches
in the allocation of outliers, many with discrepancies amongst them. Furthermore, depending on the field
of study, the procedures are different.

An outlier is an observation that deviates greatly from the rest, in such manner that one questions its value.
It is the difference between the obtained value and its true value. It can arise through various errors, such
as the human error, the accumulation error of the data or they can simply be intentional, thus questioning
its reliability. The existence of highly influential or extreme observations can affect the inferences made
concerning the error variance, the estimated slope and the power of statistical tests (Dahmstrom, 2015;
Verbeek, 2012). One can then ask, what decides if a value should be perceived as extreme? If the population
is not known, which observations should not be considered as valid data points, especially in the cases
where the range of values is great? Thus it would be wise to examine the observations perceived as potential
outliers or to find a logic case for their values.

The allocation and modification of extreme values are in some cases more straightforward given that the
true population is known. The case applies to the dependent variable labour productivity, where the popula-
tion is known and supplied by the FDB-database. The population derives from a heavy-tailed distribution.
Hence it is normal that the data is positively asymmetrical concerning the various wide sizes of firms and
their great discrepancies in their added value. Thus data points perceived as outlier can with likelihood
still derive from the distribution. Omitting them can damage the results as a cause of lost information but
including them, if they are correct can change the interpretation of the regression results (Verbeek, 2012).
Considering the explained facts, removing observations believed to be outliers can be damaging to the
outcome of the research but regardless of the given information, observations with values considered too
extreme were removed for the dependent variable, in fear of data error. Transformation procedures of the
dependent variable helped to forge a more symmetrical distribution, a log-normal distribution which can
only take positive values, accounted for the prior treatment of observations that exhibited zero or negative
labour productivity, mentioned in Missing Values (section 3.1.5 on page 21). The pattern is analogous for
the explanatory variables capital per labour and labour as they are supplied by the FDB-database.

Unfortunately the similar trend does not exist in the case of KBC investments. The accumulated data and
the created measurements concerning the KBC components on micro level have never been implemented
in Sweden; thus historic data concerning the KBC values is not supplied. It removes the possibility of
identifying previous developments of the observations to spot deviations. Furthermore, the true population
is unknown in this case. Thus the identification and deletion of outliers are therefore very sensitive given
this study and its field of study when examining the KBC components. One needs to examine whether the
data point is legitimate or not, account for the data source where the data derives from and other factors
surrounding the nature of the data.

According to Cousineau and Chartier (2010), a criterion based upon z-scores is a good approach to identify
the presence of outliers. By eliminating observations that exhibit values of a criterion based standard
deviation far from the sample mean, one can remove both small outliers and high outliers. The approach is
robust given that the existence of the outliers is a random process and that the data are assumed to follow a
normal distribution (Cousineau and Chartier, 2010). Alpha-trimmed mean is an additional method and has
a similar approach. It removes the outliers of the mean in order decrease the deviations.

If the data is assumed to derive from an unknown but asymmetrical population, an advantageous step would
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be to transform the data in an attempt to suppress the appearance of outliers in the data Once this step is
accomplished one can perform the procedures described above or even retain the data set once transformed,
given that extreme scores have decreased.

In the case of KBC investments, the majority of firms had invested zero in the KBC components, which was
reflected in the their heavy-tailed distribution. Thus most commonly used transformations will not work
in this case and return empty values. The square root transformation was beneficial in order to suppress
the heavy-tailed distribution and to retain observations who had not invested in the KBC assets. Thus the
allocation of outliers, in the case of KBC investments, was assessed through the regression. By omitting
observations perceived as potential outliers, one could compare the performance of the models, one being
the exclusion of the possible outliers. If the latter model remains rigid, then the inclusion of extreme
observations will be negligible. The assessment was done through diagnostic plots and the goodness-of-fit
performance. Regrettably, in the case of KBC investments, the results were negligible, for all surveys due
to the large data sets at disposal.

The opinions and suggestions concerning the treatment of extreme values are broad. Regardless of the
chosen path, an important note is that the smaller the sample, the greater the influence will the outliers
inherit (Cousineau and Chartier, 2010). Thus in this case, with a rather large sample, the outliers will not
affect the measurements in a significant manner.

23



CHAPTER 3. METHODOLOGY

3.2 Econometric method

Each survey was assigned an econometric model” containing data deriving from the specified survey. Ex-
planatory variables capital per labour and labour were supplied by the FDB-database and therefore in-
cluded in each assigned regression model, with the assistance of the matching possibilities of the survey
observations and their existence in the FDB-database containing their financial data.

Following the model Production function (section 2.3 on page 15), the estimation that was used for econo-
metric purposes was the ordinary least squares.

3.2.1 Ordinary Least Squares

Ordinary least squares (OLS) is a regression model seeking to explain the summary relationship between
the dependent variable and the explanatory variables. Basically, it aims to capture the correlation between
the dependent variable and the explanatory variables.

yi:BO+lei+6ia izla"'vnv (31)

where 5y known as the intercept and [y the slope. Further ¢; is independent random variable, where
E(e; = 0) and Var(e; = 02) (Rice, 1995). In the case of multiple regression, matrix formulation simplifies
the multiple regression formulation.

y =X0B+e¢, (3.2)

1 21 - Tipa

. _ 1 w1 - ®2p
where 3 = {80, 81, - -, Bp—1}’ and X is an n x p matrix, X, , =

1 Tp1 °° Tpp—1-

The common approach is to choose B that will minimise the sum of squared deviations for the fitted model

n

SB)=(y-X)(y -X) =) (y—xB) (3.3)

9

For each i adds to the deviation between the true observation y and 3. The square avoids positive and
negative deviations from becoming nullified in the summation (Verbeek, 2012).
Taking the derivatives of 3 and solving for 3, the following expression is obtained

B=(XX)"'X'y (3.4)

Examining the last expression for B X'y represent the vector of pairwise covariances between the in-
dependent explanatory variables z; and the dependent variable y, while X'X is the covariance matrix
among the independent explanatory variables. Hence X'X ~ Cov(X). In the ideal scenario, where the
explanatory variables are not correlated, B ~ Corr(X,y). This implies that each 3; reveals how each z;
contributes to y. If the explanatory variables would be correlated, then X’X would not be diagonal and all
x’s would influence the 3;.

2Statistical applications to economic data with the aim to describe economic relations
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To conclude if the OLS is the optimal regression model to explain the correlation between y; and x;, one
can assess if the linear model fit, through the OLS fits the data. Through the residuals, the quality fit can
be assessed:

&=y —Po—Bixi1+ -+ PBp—1%ip-1, 1=1,--n

Basically, it relies on the relation between the error term ¢; and z;, where x; is known. If the error term,
€;, is independent random variable and normal, then subsequently the estimators and the intercept will be
normally distributed. Hence under the normality assumptions, the hypothesis testing of the estimators and
the intercept are valid.

Below presents the assumptions concerning the least squares:

I The model specification is correct and describes the relationship of y and x

II E[e | X] = 0; exogeneity is existent which implies that the explanatory variables are not correlated
with the error term. Hence the error term is considered to be independent.

II Constant error variance : Var[e | X] = o21,,. The assumption implies the error term is constant and
does not rely on x; known as homoskedasticity.

IV Uncorrelated errors : covle;, €;] = 0.

V Normality: € | X ~ N(0, 0%L,). It assumes that the errors derive from a normal distribution.

In conclusion, the assumptions state that the error terms are considered to be uncorrelated, with a distri-
bution of mean zero and a constant variance (Verbeek, 2012; Rice, 1995). If the assumptions are violated,
then one must apply alternative methods to the data to suppress the violations so that the assumptions can
hold for the least squares.

As mentioned, with the aid of the residuals (€ = Y — Y’) one can assess the model fit (Y' = BX) The
diagnostics are easiest to evaluate through plots of the residuals and the model fit, which optimally should
display no relation amongst them.

3.2.2 Model Description

Focusing on the production function 2.3 on page 15, below presents the estimated equation using the
ordinary least squares (section 3.2.1 on page 24). An explanation behind the explanatory variables and
their structure is provided below, as the section proceeds.

In(Y/L) = o 4 71 In(K/L) + i B;1/(KBC;/L) + B

j=1
P 3.5
+72I0(L) +73Z + 14/ (KBC;/L) B
j=1

+ v4In(K/L) * B4+ v5In(L) * B + €.

Note that the model includes an interaction term which will be explained in Interaction effect (section 3.3.1
on page 27). A short description of the explanatory variables involved in equation 3.5 will be given by table
3.3, for a better outline. Since the primary focus of this study was to identify KBC investments according to
the theoretical framework, create measurements and subsequently generate variables describing the KBC
investments, the explanatory variables that are defined as KBC investments will be given a more detailed
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presentation once their section with the relevant survey is covered, ICT usage in firms 2014 (section 3.5 on
page 32), Expenditures in IT and marketing in firms 2014 (section 3.6 on page 35), Community Innovation
Survey 2012 - 2014 (section 3.7 on page 38) and Current status examination of organisational work and
work environment in Swedish working life (2015 by work Environment Authority) (section 3.8 on page
41).

Worth highlighting is the variable transformation concerning the KBC investments in equation 3.5. A ma-
jority of the sample observations from each survey exhibited zero investments in the respective KBC com-
ponent. The values still contain descriptive information concerning the Swedish economy and its pattern
for the KBC investments. Therefore the square root transformation was applied to the KBC investments in
order to retain the observations exhibiting zero investments and to enforce a more symmetric distribution.
A figurative motivation is presented in 4.2 on page 52, 4.7 on page 64, 4.10 on page 68, 4.13 on page 76
and 4.17 on page 85. The presented figures displayed that the KBC investments still take the form of a
heavy-tailed distribution after the square root transformation, although reduced.

Table 3.3: Estimated Model

Estimated Model
Y/L Labour productivity (value added per employee)
K/L Capital per labour. A firms total capital per employee
L Labour, the employee pool of a firm
KBC, Total expenditure for software development for own usage per employee
KBCs Total expenses on software per employee
KBCs Total expenses on marketing per employee
KBCy Total expenses for innovation per employee
KBCs Total expenses on education and competence per employee
KBCjq Total expenses re-organisation per employee
Z Indicator variable for KBC investment (0 = Not invested, 1 = Invested)
B Branch of Industry
Interaction; | Interaction effect between KBC investment and Branch of industry
Interactiony | Interaction effect between capital per employee and Branch of industry
Interactions | Interaction effect between labour and Branch of industry
Interactiony | Interaction effect between KBC investment indicator and Branch of industry

Oddly each survey contained a small set of observations with zero capital per labour concerning the inde-
pendent variable capital per labour in table 3.3. Given that the values are unreasonable, the problem lies
with the FDB-database that have registered incorrect values for the concerning observations. On the other
hand, in economic terms, firms might have zero capital during a current year. Therefore, the registered
values for the observations would actually be correct. Transforming the variable into the logarithm will
consequently present problems with zero values and subsequently with the regression model. Thus it was
decided that observations containing zero capital per labour are probably associated with incorrect values
registered in the FDB-database, and thus omitted. To compare the outcome, two estimated regression res-
ults were compared, one with the removal of observations containing zero capital per labour, and one were
the observations were retained but with a value of one added to their capital per labour; enabling the log
transformation. Table A.1 on page 103 presents the comparison of the outcome. Note that that branch of
industry (0) acts like the baseline, known as the intercept. According to the table, the difference is barely
noticeable. Due to the large sample size, the results were anticipated and will most probably be analogous
in the other surveys. The removed observations will be referred to as disputable values in table 3.4 (page
32), table 3.5 (page 35), table 3.6 (page 39) and table 3.7 (page 41).

Furthermore, transforming capital per labour with the logarithm enhanced the relationship with labour pro-
ductivity. The results are presented in figure 4.3 (page 53), figure 4.8 (page 65), figure 4.14 (page 77) and
figure 4.18 (page 86). The pattern is analogous for the logarithm transformation on variable labour. The
results are presented in the same figures as capital per employee.
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3.3 Model Selection

The goal of this study was to accumulate the expenditures on KBC investments per branch of industry in
Sweden. Furthermore, an objective was to assess its contribution to the labour productivity of the economy,
with the inclusion of additional independent variables, presented in Model Description (section 3.2.2 on
page 25).

3.3.1 Interaction effect

Assuming that two independent variables interact in their contribution to labour productivity and that their
effect is not additive, it can be intriguing to assess if there exist interaction effect amongst the independent
variables. As previously mentioned, logically one can assume that KBC investment will be greater in size
in certain branch industries depending on the characteristics of the KBC investment and the branch of
industry. Interaction effect will interrogate if the interaction of a KBC investment and a particular branch
of industry contributes to higher labour productivity. If the case is confirmed, it is implied that there exist
interaction amongst the two independent variables. Moreover, the case will be analogous when assessing
the variable capital per labour and labour with branch of industry; if interaction is existent.

Interaction is best detected and confirmed through conditional plots and regression models. For conditional
plots, the branch of industry was chosen as the conditional variable. Thus several plots are obtained with
each plot containing the labour productivity and the KBC investments, conditioned on each group of the
correspondent branch of industry. Since the presented graphs did display that the relationship between the
KBC investment on labour productivity was different given the branch of industry, one could thus state
that interaction was indicated. Hence it was not possible to state that the relationship between labour
productivity and KBC investments was independent of the categorical variable branch of industry. Next
step was to include the indicated interaction term in the regression model. The following model equation
is an example.

Y =a+ 1 X1+ foXo + B3 X1 Xo + €

where the last term is the interrogated interaction effect, which in this study is the product of the KBC
investment, capital per employee and labour, conditioned on branch of industry; numerical variable and a
categorical variable (Douglas A. Lind, 2010).

3.3.2 Coefficient of Determination

Goodness-of-fit is a model evaluation tool that analyses the performance of the estimated regression model
and its fit to the observations. It describes the relations in the data and is known as the coefficient of
determination, or R? and pronounced as r squared. A disadvantage with r squared is its failure to account
for additional parameters that have no linearity with the dependent variable, thus the absent explanatory
element. Hence it lacks the judgement to signal that an added parameter might decrease the overall fit of
a model (Verbeek, 2012; Douglas A. Lind, 2010). A solution to this problem is the adjusted R? which
corrects the variance estimates for the degrees of freedom

- 1/(N-K)SN e
R2=1-— N —
/(N —=1)>7 (v —9)?

)

where K is the total number of explanatory variables in the model. By adding additional explanatory
variables, the goodness-of-fit will add punishment to the measure which consequently might return a fit
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that is worse in comparison if not adding the explanatory variable in question (Verbeek, 2012; Douglas
A. Lind, 2010).

3.3.3 F-Test

The F-test can be used for model selection. It will test the null hypothesis that the estimators are equal
to zero (81 = ... = [,) against the alternative hypothesis that at least one estimator is not equal to zero
(B; # 0). The F-statistic is defined as

(557 — RSS)/(p—1)

Fops = RSS/(n—p) )

where S S is the total sum of squares, RSS the error sum of squares and p the total number of explanatory
variables in the model. Under the null hypothesis the F-statistic will follow an F distribution with p—1,n—p
degrees of freedom.

Moreover, the F-test can be used for model comparison, known as nested model selection. Having a simple
model nested within the interaction model of this study, which is the full model, it is possible to assess
if the bigger model adds more descriptive information than the simple model. Hence it will test the null
hypothesis that the additional terms are equal to zero

ﬁp+1:"':ﬁp+k:05

against the alternative which states that at least one of the additional estimator is not equal to zero (Douglas
A. Lind, 2010; Rice, 1995). The F-statistic is then defined as

(RSSTeduced - RSSfull)/(p - k)

Fops = ~ —k,n—p—1,
b RSSfu”/(nfpfl) p=kmn—p-1

where k represent the explanatory variables of the reduced model, including the intercept, and p for the
explanatory variables of the full model, including the intercept.

Unfortunately concerning the F-test, according to (Mark van der Laan), large samples will enforce biased
results due to obtaining statistical significant p-values, rejecting the null hypothesis. Moreover, given that
the estimated model is not € ~ N(0, ¢2), the F-test can be misleading.

3.3.4 Backward Elimination Method - Mallow’s Cp

Backward Elimination method is an automated method to search through sub-models and their performance
in order to select a final model, given a criteria. Unfortunately, it fails to examine all possible sub-models,
with the full initial included parameters specified. Thus it can miss the optimal model.

The procedure of a backward elimination method starts with the full intended model, including all initial
parameters (p ;). Sequentially it will reduce the full model by selectively eliminating one parameter at at
time through tests, until there is a significant difference between excluding the parameter and including it.
The comparison of the two models is assessed through the computed F test:

_ RSSreduced - RSSfull
obs RSSpu/(n—prun) ’

where RSS;edquced 18 the error sum of squares from the reduced model. If Fiops < F1n—p;.,, (1 — «), the
reduced model where the selected parameter is excluded is not rejected. Thus the omitted parameter is per-
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ceived to be zero. Sequentially the reduced model is set as the full model and the parameter of the reduced
Dreduced 18 Set as ;. The process is then iterated until the state where Fips > F1,,—p Full (1 — «) occurs,
implying that there is a difference in omitting the parameter and retaining it. Thus the null hypothesis
is rejected that the parameter for the dropped variable is zero (3; = 0), and the preferred model which
includes the variable is selected. The process is then stopped.

An alternative to F-test as chosen criteria for model evaluation, when examining the exclusion of a para-
meter, is to use criterion based model evaluation, Mallow’s Cp, while using backward elimination method.
Criterion-based procedures, also known as information criterion, are alternative model selection methods.
Basically, it investigates the estimators and the possible model according to a chosen criteria while focusing
on the prediction mean square error (MSE). Mallow’s Cp does not require normally distributed errors.

_ RSS,

6-2

Cp +2p—n

where 62 is from the model containing all the predictors and represents the mean square error (MSE)
of the model with all predictors. RS.S), corresponds to the residual sum of squares from a model with
p explanatory variables. The criteria contains the fitted model and size penalty for the given amount of
parameters. A smaller value indicates a better model. Thus by plotting C), against p, the collected sub-

models that are under consideration is presented and a chosen model can be found (Michael Kutner, 2004).
It basically tries to find the optimal trade-off between the model fit and model size.

To conclude, the process swaps the F-test with Mallow’s Cp, a information criterion, when analysing the
potential exclusion of a parameter.
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3.4 Categorical variables

As mentioned in 3.3, a goal of this study was to assess the expenditures on KBC investments per branch
of industry in the Swedish economy. Moreover, once the assessment of KBC investments per branch of
industry was highlighted, an attractive area was to assess the discrepancies across the branch of industries.
Rationally one can assume that the branch of industries will exhibit different sizes of KBC investments,
depending on the characteristics of the branch of industry, the amount of firms allocated to each branch of
industry and their respective sizes. Thus it can be interesting to assess if there exist a difference between
the branch industries, or which industry branches differ from the others given the KBC investments.

34.1 ANOVA

Analysis of variance (ANOVA) is a helpful tool used when assessing the comparison of class means for two
ore more independent groups. It assumes the following:

e Observations follows the normal distribution
e Observations have equal standard deviation

e Observations are independent.

The test is used to examine if the mean KBC investments per group is equal in all groups against the
alternative that at least one mean KBC investment of a group differs.

H0:a1:a2:...:a120’

where I equals the number of comparison groups. A one-way layout consists of independent measurements
and a frequency of treatments, in this case, branch of industries. The statistic

_ SSp/U-1)
P Ssw/ma—n) ~ oy

is applied to test the null hypothesis, where I represents the groups (treatments) and J the sample size. S Sy
stands for the sum of squares within the groups and 5SS for the sum of squares between the groups. Hence
they represent the variation of the data within and between the treatments groups. Under the assumption
of normal errors, (I — 1) and I(J — 1) represent the degrees of freedom for the F distribution (Douglas
A. Lind, 2010; Rice, 1995) .

3.4.2 Bonferroni Method

ANOVA will conclude whether the sample means are different, but it will not show the paired groups that
are different. The Bonferroni will present pairwise comparisons between the groups. The test will present
groups that are significantly different from each other. Thus a more detailed comparison is obtained if the
pairwise assessment is of interest. The Bonferroni method does not require any assumptions, and given
this study and the structure of the surveys, the Bonferroni method was preferred over Tukey’s method due
to the requirements of equal sample size in each group for Tukey’s method (Rice, 1995)
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3.4.3 Kruskal-Wallis

Since ANOVA assumes normal distribution in the data, the test lacks strength when the data exhibits a
heavy-tailed distribution. Furthermore the sample variance of each group exhibit big spread in their sizes.
The pattern is similar for each survey. Therefore a non-parametric test, which assumes that the data does
not follow any specific distribution, can be advantageous for comparison and to add power to the outcome.
The Kruskal-Wallis test is a non-parametric test that pools together the observations to rank them. The

following test statistic is used
12 R} R}

H=—" [ +.. .+ 22) _3(N-1) ~x%.._.,

N(N+1) (nl Tt nk> (V=1 ~ Xagr

where k is the number of groups and Ry, is the sum of the ranks from group k. Under the null hypothesis,
H is distributed as the chi-square with g — 1 degrees of freedom, where g stands for the number of groups.
Under the null hypothesis it tests if the mean ranks of the groups are equal, against the alternative that the
groups do not have equal mean ranks (Rice, 1995; Douglas A. Lind, 2010).

Hj : No difference in the groups
H, : There is a difference in the groups
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3.5 ICT usage in firms 2014

The survey ICT usage in firms examines the information and communications technology (ICT) usage
of firms in Sweden and the range of firms that have access to IT. It aims to describe the IT usage such as
hardware and software, data- and telecommunication which expands into Internet/broadband and mobile.
Moreover it contains information regarding the IT competence, expenditures for software- development
and purchase and the usage of cloud services. The survey is implemented every year and firms that have
an employee staff of 10 or more are included in the survey. Furthermore, all firms with an employee staff
of 200 or more are included in the survey for an improved harmony with other surveys. The enterprises are
classified into three sizes regarding their stock of employee staff:

e 10-49
e 50-249

e 250

The survey is built on a mutual survey from the European Union with questions similar for all member
states. Furthermore, recent ICT usage have expanded and accounts for the web presence and ordering via
Internet of the firms. It also considers the IT skills of firms. In total the survey consisted of 39 questions,
presented in section Survey - ICT usage in firms 2014 (A.6 on page 118) (SCB, 2015a).

The survey sample contained 4595 observations and had a total loss of observations of 16 %. Hence 3860
observations remained. Once merged with the FDB-database, 3847 observations remained. Accounting
for the removed missing values and outliers in labour productivity and disputable values (3.2.2), 3720
observations remained, shown in table 3.4.

Figure 3.1 presents the distribution of firms participated in the survey, by branch of industry according to
SNI Materials A.5 on page 112. Figure A.1 and A.2 on page 101 and 102 illustrate the labour productiv-
ity of firms who participated in the survey. According to the figure A.1, the known fact that the labour
productivity derives from a heavy-tailed distribution was fortified. Thus since 3.2.1 computes the weight
between the dependent variable and the explanatory variables, the logarithm transformation on labour pro-
ductivity enhances the correlation by limiting the influences of extreme observations in the correlation
between labour productivity and the explanatory variables. Transforming the labour productivity with the
logarithm enhances the reflection of a normal distribution, slightly skewed.

The scatter plot A.2 (on page 102) contain a sample of 500 observations for an improved visual.

Table 3.4: Sample Size

Size N

Sample 4595

Loss of observation (16 %) 735
FDB-database merge 13
Missing values 26
Disputable values 97
Outliers 5

Remaining total 3720
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Figure 3.1: Survey participation Distribution by Branch of Industry

3.5.1 KBC Component - Total Expenditure for Software Development for Own
Usage per Employee

Questions concerning software development for own usage was identified as a KBC component, allocated
in section G in A.6 in page 118. Given that a company had employees working with software development,
a new variable was created for their annual work units, implying that firms had own employees working
with software development.

32. Did the company have own personnel working with software development, e.g. systems analysts or

programmer during 2014? Exclude external consultants
A. Yes

B. No

33. Estimate the amount of annual work unit executed by own personnel that work with software devel-

33



CHAPTER 3. METHODOLOGY

opment during 2014?

Moreover, a variable containing the percentage distribution of annual work unit on software development
that was allocated on software development for own usage in firms was extracted and transformed into
units and multiplied to the variable containing the annual work units of software development, question
33. Thus obtaining the KBC component software development for own usage, containing the firm’s annual
work units allocated to the specific workload defined as the KBC component. In turn, the variable was
divided by the number of employees of a firm, to obtain their software development for own usage per
employee. To put a value on the annual work units employed for software development for own usage, the
annual work units was multiplied with the average net sales per employee, corespondent to actual cost a
firm had to spend (table 3.2 page 20) for each annual work unit elsewhere. The procedure returns the fotal
expenditure for software development for own usage per employee.

34. Estimate the division for the annual work unit which was implemented by own personnel working
with software development during 2014?
A. Software development for the companys own purpose and usage

B. Software development for external sales
C. Other

34



CHAPTER 3. METHODOLOGY

3.6 Expenditures in IT and marketing in firms 2014

Survey Expenditures in IT and marketing in firms examines the expenses for IT and marketing for firms in
the private sector. The survey is implemented every year and firms that have an employee staff of 10 or
more are included in the population. Furthermore, the firms are divided into three size classes concerning
their employee stock:

e 10-49
e 50-249
e 250

All firms with an employee staff of 200 or more are included in the survey for an improved harmony with
other surveys. The IT expenses concern areas within technology, such as computers, telecommunication,
and IT service. While marketing expenses is in the field of advertisement and marketing. Both main factors
deals with the external- and internal expenses of the firms. In total the survey contained seven questions, all
with sub-questions, presented in section Survey - Expenditures in IT and marketing in firms (A.7 on page
126). The survey sample contains 4414 observations, and the response rate was 83 % percent (SCB, 2015a).
Hence 3664 observations remained. Aligned with the merge from the FDB-database, 3543 observations
remained. Once the missing values and outliers were removed in the labour productivity, 3518 observations
were remaining and with the disregard of disputable values (3.2.2), 3720 observations were disposable 3.5.

Figure 3.2 illustrates the participation of firms participated in the survey, by branch of industry according
to SNI Materials (A.5 page 112).

The labour productivity of firms responded to the survey is presented in figure (A.4, 104 and A.5 on 104).
The heavy-tailed distribution of labour productivity is presented and the logarithm transformation of the
dependent variable. The transformation produces a log-normal labour productivity distribution, slightly
skewed but when displaying a boxplot of labour productivity as a function of branch of industry, long-
tailed distribution is still visible, greatly influenced by branch of industry knowledge intensive service and
capital intensive goods.

3.6.1 KBC Components - Total Expenses on Software per Employee

KBC component software expenses was identified in section B in Survey - Expenditures in IT and market-
ing in firms (A.7 page 126).

Table 3.5: Sample Size

Size N
Sample 4414

Response rate (83 %) 750

FDB-database merge 121

Missing values 22

Disputable values 97

Outliers 4
Remaining Total 3431
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Figure 3.2: Survey participation Distribution by Branch of Industry

Due to the reason that firms today consider a portion of their software expenses as costs and other portion
as an investment, both expenditures had to be identified.

4. How great were the expenses (thousands) (excl. leasing) the company had during 2014 for
A. data equipment

B. telecommunication system

C. software

Therefore, given that a firm had expenditures on software or/and software investments, a new variable was
created respectively containing the value of the cost or/and investment on software. The values were then
combined for each firm and divided by the number of employees of a firm in order to obtain the fotal

expenses for software per employee.
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3.6.2 KBC Components - Total Expenses on Marketing per Employee

KBC component commercial and marketing expenses were allocated in section C in Survey - Expenditures
in IT and marketing in firms A.7 on page 126, questions concerning commercial and marketing. The
same pattern iterates itself here but with a slightly complicated touch. The expenses for commercials
and marketing are shared by a portion perceived as costs and a portion viewed as an investment. The
accumulation of both portions was necessary.

7a. How big were the expenses (thousands) of the company during 2014 for commercial and marketing?

Thus given that a firm had expenses in commercial and marketing, a new variable was created containing
the estimated values. In turn, this variable was multiplied with a variable containing the estimated percent-
age share of the expenses in commercials and marketing that would generate revenues during a time span
of more than a year.

7c. Approximately how big portion of year 2014 commercial and marketing going to generate?

The described steps acquire the variable commercial and marketing expenses externally.
Moreover, firms had to present their annual work unit for their employees working with commercial and
marketing, to account for their internal expenses for commercials and marketing expenses.

7b. Approximately how much annual labour year for working with commercial and marketing was im-
plemented during 2014 of own employee staff (Quantity of labour year)?

To put a value on the annual work units employed for commercial and marketing, the extracted annual
work unit of a firm was multiplied with the average net sales per employee, correspondent to the actual
cost a firm had to consume elsewhere for each annual work unit (3.2 page 20). The procedure returned the
variable commercial and marketing expenses internally.

Once the procedures were implemented, the created measurements for variable commercial and marketing
expenses externally and commercial and marketing expenses internally were added together for each firm
and divided by the number of employees of the firm to obtain total expenses on commercial and marketing
per employee, labelled as total expenses for marketing per employee.
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3.7 Community Innovation Survey 2012 - 2014

The survey Community Innovation Survey (CIS) has its aim to describe the innovation-based activities
in firms based in Sweden and the expenses of the firms for the innovation-based activities. The survey is
implemented every second year and covers information concerning firms innovation-based activities in a
time span of two years. The basis of the study is built on a mutual survey from the European Union where
the fundamental questions are similar for all the member states of the European Union. Though for each
survey round, each member state is allowed to include temporary questions according to a particular theme
that is of importance during the period the survey is created.

Innovation is a reference to the various innovation-based activities the firms has developed/launched and
distributed on product-, process, and organisational innovations and further innovations within marketing
during a time span of three years. Concerning product innovation it represents a product/service with signi-
ficantly improved components, materials or technical advances. Process innovation concerns alterations in
the technique, equipment or softwares. Market innovations is a reference to the radical changes in a product
design, pricing or promotion of the product and organisational innovation refers to a new organisational
method that includes work organisation.

The firms must have an employee staff of 10 members or more within in specific industries in order to
participate in the survey. The survey consists of two parts concerning the sampling from the population:

1. Firms defined in the following categories were all examined

o All firms with an employee staff of 200 or more
o All firms with 10 or more employees associated with industrial research institutes

o All firms with 10 or more employees included in the branch of industry of scientific R&D
2. Sampling selection of firms excluded from above

e Firms with a employee staff of 10-199 are stratified after size, branch of industry and regions in order
to obtain a best possible representation

The accumulated data contained information regarding the expenses of the firms for their innovation-based
activities concerning product- and process innovations. The survey included 33 questions with related sub-
questions presented in section Survey - Community Innovation Survey 2012 - 2014 (A.8 page 131). The
sample contained 9348 observations with a total loss of observations of 12.6 % (SCB, 2015b). Thus 8170
observations remained. Accounting for the FDB-database merge, 7780 observations remained and once the
missing values and outliers were removed from labour productivity, 7724 observations were disposable,
shown in table 3.6. The table accounts for the removal of disputable values 3.2.2 (page 25).
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Table 3.6: Sample Size

Size N
Sample 9348
Loss of observation (12.6 %) 1178
FDB-database merge 390
Missing Values 52
Disputable value 266
Outliers 6
Remaining total 7456

Figure 3.3 illustrates the participation of firms participated in the survey, by branch of industry according
to SNI Materials (A.5 page 112).

The labour productivity of firms participated in the survey is presented in figure (A.8 (page 106) and A.9 (
106). The heavy-tailed distribution of labour productivity is presented and the logarithm transformation of
the dependent variable. The transformation produces a log-normal labour productivity distribution, slightly
skewed but when displaying a boxplot of labour productivity as a function of branch of industry, long-tailed
distribution is still visible, greatly influenced by branch of industry knowledge intensive service and trade.
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Figure 3.3: Survey participation Distribution by Branch of Industry
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3.7.1 KBC Component - Total Expenses for Innovation per Employee

Questions regarding product- and/or process innovation expenses were the primary focus due to the defin-
ition of KBC investments. The questions were allocated in section E in Survey - Community Innovation
Survey 2012 - 2014 (A.8 page 131).

The firms were asked to fill in their expenses they had for the various subgroups that go under the definition
of product- and/or process innovation expenses. These subgroups represent expenses in R&D, machinery,
software and knowledge to name a few.

15. How big were the expenses (thousands) during 2014 for

A.

eo

Own R&D?

B. Outlay on R&D?
C.
D
E

Purchase of machinery, equipment, software and real estate?

. Purchase of existing knowledge from other firms or organisations?

. All other innovation operation such as education, marketing introduction, design and other

innovation activities?

Sum of all innovation expenses given above

A variable represented each subgroup. The subgroups were then added together to obtain total expenses
for innovation per firm. Subsequently, the KBC component was divided by the number of employees of a
firm. Thus through the procedure, the obtained variable was total expenses for innovation per employee.
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3.8 Current status examination of organisational work and work en-
vironment in Swedish working life (2015 by work Environment
Authority)

The survey Current status examination of organisational work and work environment in Swedish
working life in 2015 (NU2015) aims to describe the work environment in Swedish working life and the
representation concerning the environment in organisational work. The questions are focused to apprehend
a perspective into organisational work of Swedish firms by covering topics such as employee pool, em-
ployee contracts and the origination of the work employment. Moreover the flexibility of firms concerning
teamwork, flexible hours and responsibilities. The education and competence of firms, cooperation with
other organisations. Furthermore it covers work for environmental work of firms, its resources and goals
and change management. The report for 2015 had not been published yet during the writing of this thesis
(2016-05-20), therefore information regarding the survey, the sample size and the loss of observations is
not included in here. The survey contained 63 questions, presented in section Survey - Current status ex-
amination of organisational work and work environment in Swedish working life in 2015 (NU2015) by
work Environment Authority (A.9) on page 144.

The data set contained 773 observations and once merged with the FDB-database, 772 observations re-
mained. With the missing values and outliers removed, 725 observations were disposable 3.7. Among the
missing values were additionally observations with missing distributed weights. Moreover, considering the
disregard of disputable values (3.2.2), 700 observations were disposable.

Figure 3.4 illustrates the participation of firms participated in the survey, by branch of industry according
SNI Materials A.5 on page 112. It is important to point out that sampling frame concerning the survey
derives from the sample set of Community Innovation Survey 2012 - 2014 (3.7).

The labour productivity of firms participated in the survey is presented in figure (A.11, 108 and A.12 on
108). The heavy-tailed distribution of labour productivity is presented and the logarithm transformation
of the dependent variable. The transformation produces a log-normal labour productivity distribution,
slightly skewed but when displaying a boxplot of labour productivity as a function of branch of industry,
long-tailed distribution is still visible, mostly influential by branch of industry knowledge intensive service,
capital intensive goods and labour intensive service.

Table 3.7: Sample Size

Size N
Sample 773

Response rate (- %) -

FDB-database merge 1

Missing Values 46
Disputable values 16
Outliers 2

Remaining Total 709
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Figure 3.4: Survey participation Distribution by Branch of Industry

3.8.1 KBC Component - Total Expenses on Education and Competence per Em-
ployee

The steps to identify and extract the KBC components from this survey was more complicated compared
to the other surveys. The section and questions associated with the KBC components shaped a data set
with indicator variables due to the structure of the survey, with multiple choices presented in the selection.
With the indicator variables, given the reported responses the firms gave, new variables had to be created,
containing numerical measurements. Thus, given that a firm selected one of the options, an indicator
variable was created and then transformed to a numerical value depending on the underlying question and
what was perceived as reasonable.

KBC component education and competence development was allocated in section D in A.9 on page 144,
with three questions concerning education and a three questions concerning competence development. The
aim was to allocate the amount of resources firms placed on education and competence that should be per-
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ceived as education investment. This is divided by internal investment, labelled as internal education and
competence investment as a percent of labour cost and external investment, labelled as external education
and competence costs as a percentage of turnover. Four questions were associated with internal investment
and two questions were associated with external investment.

Internal education and competence investment as a percent of labour cost

Firms were asked to report the percentage share of the employee staff that had participated in education
during paid working hours.

14. What percentage share of your co-workers did participate in education during paid working hours in
2015 ?
0 percent

1 - 24 percent
25 - 49 percent
50 - 74 percent

75 percent or more

m oY 0w

unknown

With the reported answers, an indicator variables was generated and given the indicator, a new variable was
created containing the median value of each reported interval in decimal form. For “unknown” the value
became 0, thus obtaining the share of employees given paid hours for education and therefore absent from
duties with pay to attend education.

Given that a portion of the employee staff had participated in education, the average days they had dedicated
to this was reported.

15. Of those who participated in education, how many days on average did they dedicate ?
A. less than a day

1 - 3 days

4 - 5 days

6 - 10 days

More than 10 days

mm oS aw

unknown

With the indicator variable generated from the observation responses, a variable was created with the
obtained values containing the median of the intervals. For the option less than a day”, the assumption was
that a full time employee does not work half a day, therefore a decimal value of 0.3 felt more appropriate.
Regarding the option “more than 10 days”, numerical value of 15 was perceived as a reasonable length
from the interval alternatives. Moreover, the values created for the average participation of education was
then divided by the work days of a full time employee for a whole year, accounting for the weekends and
holidays; returning the variable education days of employees.

The two variables created from question 14 and 15, share of employees that has been given paid time-
of from their work for education and number of education days, were then multiplied to obtain variable
internal education investment as a percent of labour cost.

Moreover, firms were asked the share of working hours during the year that was spent on organised compet-
ence development. Organised competence development is referred to work where the co-worker develops
its competence during a sub operations.
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19. What percentage share of working hours during the year contained organised competence develop-
ment?
A. up to 1 percent

1 - 3 percent
4 - 5 percent
6 - 10 percent

if more than 10 percent, report the percentage during a year?

mm Y Qw

unknown

From the generated indicator variables new variables were created containing the median value for the
intervals, labelled share daily learning. For the alternative ”if more than 10 percent report the percentage
during a year”, the range of reported values were great, therefore given that a firm reported a value between
[0%, 15%], the variable contained their true reported value which in turn was multiplied to the percentage
to 0.01 in order to obtain the the numeric value. For firms with a reported value of > 15%, a decimal value
of 0.20 was set in order to remain within a proportional range.

Furthermore firms were asked to report the share of the work force that had received on-the-job-training in
order to improve their skills. On-the-job-training is referred to as practice or education.

20. What percentage share of your co-workers received on-the-job-training in order to improved their
skills?
A. 0 percent

1 - 24 percent
25 - 49 percent
50 - 75 percent

75 percent or more

- m Y Qw

unknown

From the generated indicator variables new variables were created with percentages where the values were
converted to numerical values. The chosen values for the intervals were the median for each interval. The
created variable was labelled as share feedback. Given that firms reported in question 20, they were asked
to report the percentage share of the working hours that had been on-the-job-training during the year,
labelled as share on the job training.

21. What percentage share of the working hours during the year consisted of on-the-job.training?
A. upto 1 percent

1 - 3 percent
4 - 5 percent
6 - 10 percent

if more than 10 percent, report the percentage during the year

mm O QW

unknown

The interval options were converted to the median value except for the option if more than 10 percent then
report the percentage during a year”. Firms who reported a percentage between the interval of [0%, 15%)
maintained their reported value while firms who reported a value > 15% obtained a value of 0.20 in
order to remain within a proportional range. The created variables from question 20 and 21 are then
multiplied together, percentage of co-worker who got education on the job multiplied with percentage of
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work time they obtained the education on the job. Thus obtaining variable internal competence development
investment as a percent of labour cost.

In order to obtain fotal internal education and competence development investment as a part of labour cost,
the obtained variable internal education investment as a percent of labour cost (question 14 and 15), the
obtained variable internal competence development investment as a percent of labour cost (question 20 and
21) and share daily learning (question 19) were added together. In turn the obtained sum was multiplied
to wage costs of firms given from the FDB-database in order to acquire the percent of labour cost allocated
for the investment. Thus the total internal education and competence development investment as a part of
labour cost was acquired.

External education and competence development costs as a percentage of turnover

External education costs was also of interest, thus firms were asked to report the percentage share of their
turnover that was represented by external education and competence development costs.

16. What percentage of your turnover were external educations costs ?
A. no education costs

up to 1 percent

1 - 2 percent

3 - 5 percent

if more than 5 percent, report the proportion share in percent

open amount, education costs in SEK

Q mm P QW

unknown

From the created indicator variable with the recorded responses, a variable was generated containing the
median value correspondent to the percentages in the question for the intervals. For the alternative men-
tioned “if more than 5 percent report the proportion share”, the reported percentage was multiplied to 0.01
in order to obtain the numerical value in decimal form. For the alternative “open amount in education
costs in SEK”, things were a tad more complicated. The question sought to extract the percentage share
of the turnover that was represented by external education costs and the reported figure only represented
education costs in SEK. Therefore firms who reported with this alternative got their given value divided by
the net sales (turnover) obtained from the FDB-database and the fraction of a thousandth in order to obtain
the percentage share of their turnover that was represented by external education costs. Because observa-
tions had reported very large sums, the fraction was thousandth and not hundred in order to obtain more
standardised measure in comparison to other alternatives. Unknown” was set to zero. Thus the percentage
of external education and competence development costs as a part of turnover variable was obtained. To
obtain the external education and competence development costs as a part of turnover in numerical val-
ues the variable was multiplied to firms furnover received from the FDB-database to acquire the external
investment.

To obtain total expenses on education and competence development variable external education and com-
petence development costs as a part of turnover and internal education and competence investment as
a percent of labour cost were added together. Because the investment per employee is of interest, the
quest was to divide the obtained value by the number of employee which should return toral expenses on
education and competence development per employee but the data set exhibited case problems with the
number of employees assigned to firms. Thus for each observation where the divisor with the number of
employees did not exist, the observations wage costs and net sales were removed and instead multiplied
to average wage cost and average turnover obtained from the FDB-database. Hence the KBC component
total expenses on education and competence development per employee was acquired.
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3.8.2 KBC Component - Total Expenses on Re-Organisation per Employee

KBC component re-organisation was found in section K in A.9 on page 144, containing five questions;
four questions concerning the internal investment on re-organisation as a percent of labour cost and one
question concerning the external investment on re-organisation as a percentage of turnover.

Internal investment on re-organisation as a percent of labour cost

Given that firms had experienced considerable re-organisation (question 55), they were asked to report the
number of employees responsible for re-organisation within the firm during 2015.

56. Approximately what size of co-worker are responsible for re-organisation during 2015 ?
A. aggregated number

B. unknown

Unlike the previous questions with generated indicator variables,a variable was created that recorded the
actual number of employees that dedicated to re-organisation. From this a new variable was created with
the same numerical value which the firms reported and the alternative “unknown” was set to zero. The
variable was labelled as re-organiser.

Moreover the firms were asked to report the number of work days on average that their co-workers had
dedicated to re-organisation.

57. Approximately how many work days were dedicated to re-organisation ?
A. aggregated days

B. unknown

The treatment process was analogous to the previous question (56) and it obtained a variable labelled as re-
organisation days containing the number of days on average. The variables obtained from question 56 and
57 were then combined in order to acquire the number of days on average the total number of employees
dedicated to re-organisation. In turn this was divided by the number of employees each firm had obtained
from the FDB-database and the estimated number of days a full time employee works during a year. Thus
a variable is obtained that contain a standardised measure for total number of employees with the average
amount of days during a full year dedicated to re-organisation per employee.

A possible consequence of re-organisation is that the employee staff of firms not fully dedicated to the
re-organisation become affected due to education, participation of meetings or alternative work methods.
These are perceived as time consuming and forces the employee to be absent while attending the mentioned
scenarios, hence cost consuming for firms and subsequently of interest for this research due to being defined
as knowledge transferable.

58. What percentage share of your co-workers have been affected by the re-organisation ? Include scen-
arios such as education, participation of meetings or alternative work methods.
A. 0 percent

B. 1 - 24 percent

C. 25 - 49 percent

D. 50 - 74 percent

E. 75 percent or more
F. not relevant

G

. unknown
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The reported answers were recorded into indicator variables. The new variable created from the indicator
variable contained the decimal median value of each interval while for the alternative 75 percent or more a
numerical value of 0.86 was perceived as a natural distance from the rest with respect to the given responses
of that alternative. The other alternative not containing percentages was interpreted as 0. The variable was
labelled as re-organisation affected.

Furthermore their average work days spent on re-organisation was requested, meaning that the employee
had to be absent from its initial work assignments.

59. Approximately how many work days on average were dedicated to re-organisation for the other
co-workers, thus being absent from their initial work assignment ?
A. aggregated days

B. unknown

The recorded responses of the aggregated days in the generated variable were then saved into a new vari-
able, containing the additional indicator variable unknown, coded as O; labelled as re-organised affected
days. The variables obtained from question 58 and 59 were just as the previous two variables combined in
order to acquire the number of days on average the reported percentage share of other co-workers dedicated
to re-organisation. In turn this was divided by the estimated number of days a full time employee works
during a year. In order to obtain internal investment on re-organisation as a percent of labour cost, the
two combined variables obtain from the previous question were then multiplied to the wage costs of firms
given from the FDB-database.

External re-organisation costs as a percentage of turnover

To acquire the external re-organistion costs, the firms were asked to report the percentage in their turnover
represented by external costs for re-organisation.

60. Approximately what percentage of the firms turnover was represented by external costs for re-
organisation during 2015?
A. no external costs

up to 1 percent
1 - 2 percent
3 - 5 percent

if more than 5 percent, how great was the percentage

mm Y QW

unknown

From the recorded indicator variable, a new variable labelled as share external costs for re-organisation
was created, containing the median value in numerical form. In turn this variable was multiplied to the
net sales of firms received from the FDB-database in order to acquire external re-organisation costs as a
percentage of turnover.

The external re-organisation costs as a percentage of turnover and internal investment on re-organisation
as a percent of labour cost were then added together and divided by the number of employees of each firm
in order to acquire the KBC component tofal expenses on re-organisation per employee.
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Chapter 4

Results

4.1 Labour Productivity and KBC Investments

The thesis objective was to examine the association between labour productivity and KBC investments,
whether KBC investments influence the labour productivity of firms. Is it possible state that there exist a
significant relationship between KBC investments and labour productivity of firms?

Moreover, it was imperative to present the expenditures on KBC investments per branch of industry de-
scribed in section SNI keys (3.1.2 page 19).

4.2 ICT usage in firms 2014

Figure A.3 on page 102 presents three plots; the total expenditure for software development for own us-
age per employee, the square root of the total expenditure for software development for own usage per
employee and the distribution of the KBC component from the survey. According to the figure it is vis-
ible that the distribution of the KBC investment is heavy-tailed and since logarithm transformation is not
possible due to the structure of the KBC investments mentioned in 3.1.6, section Outliers on page 22 and
3.2.2, section Model Description on page 25, the square root transformation is implemented in an attempt
to suppress the heavy-tailed distribution.

The figures A.3 contain a sample of 500 observations from the survey for an improved plot, while for the
presented histogram, the full data set is presented. According to the histogram, the KBC investment still
takes the form of a reduced but not completely removed heavy-tailed distribution after the transformation.

4.2.1 Branch of industry assessment

Figure 4.1 present a boxplot of total expenditure for software development for own usage per employee as
a function of branch of industries. Due to its heavy-tailed distribution, an additional boxplot is presented
where the square root transformation is applied to the KBC component.

According to the plot, the KBC investment still takes the form of a heavy-tailed distribution, although
reduced, with values perceived as extreme to represent firms who actually invested in the KBC asset; for
all the industry branches. Most notably, the observations perceived as extreme derive from branch of
industry knowledge intensive service. Moreover, there are indications of positive skewness in the data,
towards high values.

Assessing the branch of industry comparisons, there seem to exist an indication of discrepancy in the
KBC investment between the groups. Hence the indication that the industry branches differ in their KBC
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Figure 4.1: Left: Boxplot of Total Expenditure for Software Development for Own Usage per Employee |
Branch of Industry. Right: Boxplot of the Square Root of Total Expenditure for Software Development for

Own Usage per Employee | Branch of Industry.

investment. It appears that some groups exhibit higher variability than other groups.

Table 4.1 presents the analysis of variance (ANOVA) test. It compares the mean of the KBC investment
per employee between the groups. The test rejects the hypothesis that the mean KBC investment per
employee is equal in all industry branches. Moreover since the KBC investment sample follows a heavy-
tailed distribution and contain unequal group variances, the table additionally presents a non-parametric
Kruskal-Wallis test, which concludes the same as the ANOVA test.

Table 4.2 presents the Bonferroni post-hoc pairwise comparisons between the mean value of the groups.
According to the table, the KBC investment in group knowledge intensive service is significantly different
from all other groups except for finance. Based on the characterisation of the branch industry presented in
3.1 (page 19), the pattern can be perceived as valid. Moreover, KBC investments in Construction and trade

are different from knowledge intensive manufacturing.

Table 4.1: Top: Anova summary. Bottom: Kruskal-Wallis

ANOVA Summary
Df SumSq MeanSq Fvalue Pr(>F)
as.factor(BranschQ7_Crude) 9 1625.47 180.61 27.17  0.0000
Residuals 3809 25323.23 6.65
Kruskal-Wallis Rank Sum Test
Chi-Squared Df  P-value
Kruskal-Wallis 211.8708 9 0.0000
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Table 4.2: Bonferroni method (post-hoc)

Branch of Industry Branch of Industry Branch of Industry

1-0 0.910 8-1 0.000 5-4 0.029
2-0 1.000 10-1 1.000 6-4 0.049
3-0 0.405 3-2 1.000 7-4 0.260
4-0 1.000 4-2 1.000 8-4 0.000
5-0 0.159 5-2 1.000 10-4 1.000
6-0 0.315 6-2 1.000 6-5 1.000
7-0 0.275 7-2 1.000 7-5 1.000
8-0 1.000 8-2 0.000 8-5 0.000
10-0 1.000 10-2 1.000 10-5 0.481
2-1 1.000 4-3 0.303 7-6 1.000
3-1 1.000 5-3 1.000 8-6 0.000
4-1 1.000 6-3 1.000 10-6 1.000
5-1 1.000 7-3 1.000 8-7 0.000
6-1 1.000 8-3 0.000 10-7 1.000
7-1 1.000 10-3 1.000 10-8 0.000

4.2.2 Interaction assessment

Figure 4.2 depicts a plot of the labour productivity against KBC investment, conditioned on branch of in-
dustry. Due to the information described in 3.1.6, section Outliers on page 22 and 3.2, section Econometric
method on page 24, the transformations of the KBC investment and labour productivity are seen in the
right plot. The conditional variable illustrates the discrepancies amongst the branch industries. Focusing
on the right plot, where the transformations have made the detection of linear dependencies clearer, there
exist a weak indication of linearity in several industry branches. Knowledge intensive manufacturing (4),
trade (6), capital intensive service (7), knowledge intensive service (8) and labour intensive service (10) all
exhibit a slight indication of association, while industry branches associated with manufacturing and con-
struction who are more dependent on machinery do not display linearity. Hence one cannot state that there
exist a clear relationship of increased labour productivity due to KBC investment in the groups, except for
a weak indication. This should give rise to a debate whether accumulated data at future time points would
present improvements in the relationship since investments will present themselves positive to the outcome
first after a few years.

Moreover examining the differences between the groups, it is suggested that interaction between the factors
exist since the impact on labour productivity due to the contribution of KBC investment varies depending
on the branch of industry. Thus the combination of KBC investment and particular branch of industry
contributes differently to labour productivity.

Additional to the scatterplots, figure 4.2 presents the computed mean for KBC investment per employee per
branch of industry. Finance display the highest value followed by knowledge intensive service. One must
take into account that the observation size of each group can exhibit great differences due to the sample
selection and SNI categorisation. Construction is not coined with high levels of KBC investment, which
can be understandable due to the characteristics of its branch. The chart pie which is to be read clock-
wise, display that the branch industry finance exhibits greater KBC investment in total value. Note that the
numbers presented are in thousands.
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Figure 4.2: Top left: KBC investment per Employee VS Labour Productivity | Branch of Industry.

Top right: Square root of KBC investment per Employee VS Log Labour Productivity | Branch of Industry.
Bottom left: Distribution of the mean for Total Expenditure for Software Development for Own usage per
Employee | Branch of Industry.

Bottom right: Distribution of the mean for Total Expenditure for Software Development for Own usage |
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Figure 4.3 presents labour productivity against capital per employee, conditioned on branch of industry and
labour productivity against labour, conditioned on branch of industry. As previously implemented for the
KBC investment and labour productivity, analogous transformation for the explanatory variables capital
per employee and labour are applied in order to make the detection of linear dependencies easier, shown in
the plots.

According to the plots, association is existent in all groups, indicating a relationship between the explan-
atory variables and labour productivity. Logically capital per employee and labour should influence the
labour productivity of firms.

In similar case of KBC investment, according to the plots there is a weak suggestion of interaction between
the factor of capital per employee on the dependent variable, while for the factor of labour, the interaction
effect is more blurry to not existent. Thus the impact on labour productivity due to the contribution of cap-
ital per employee varies, depending on the branch of industry, while for labour the contribution is constant
across the branch industries.
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Figure 4.3: Top left: Capital per Employee VS Labour Productivity | Branch of Industry.
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Bottom left: Labour VS Labour Productivity | Branch of Industry.

Bottom right: Log of Labour VS Log Labour Productivity | Branch of Industry.
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4.2.3 Regression results

Table 4.3 presents the results from the estimated models. The estimated models consists of a interaction
model and one without the interrogated interaction. According to the table the suggestions of interaction
are further strengthened for factors KBC investment and branch of industry. The slope parameter is only
not significant for branch of industry group construction (5). The intercept acts as the baseline of group fin-
ance (0). Moreover, the interaction effect for the remaining explanatory factors with the branch of industry
are not significant. Thus according to the model, only the simultaneous influence of KBC investment and
branch of industry contain interaction.

Slope parameter KBC investments has significant negative impact on labour productivity for both models,
most likely to the underlying reason that investments will first have a positive impact after a few years.
Peculiarly labour and capital per employee is only significant for the model that excludes the interaction.
This is interesting since the plots presented a linear relationship between the explanatory variables capital
per employee and labour with labour productivity. Since the interactions appear to be weak, the inclusion
of the interaction term can subsequently lead to a reduced significance for the main effects. However, while
traditionally, it is preferable to include the main effects together with interactions, the interaction terms in
this study have a meaning on their own. Thus it is considered to use them without the main effects.

The model that excludes the interaction finds that branch of industry capital intensive goods (1) is signi-
ficant. Moreover according to the table, although very low, the adjusted R? value of the interaction model
indicates a slightly better prediction of new observations.

Table 4.4 presents the model comparison of the interaction model and the simple model through a ANOVA
test. Hence the simple model is nested within the interaction model (full model). The test examines if the
bigger model adds more descriptive information than the simple model. Thus the null hypothesis tests if
the additional coefficients are equal to zero, while the alternative hypothesis states that at least one of the
additional terms is not equal to zero. The test rejects the hypothesis that the additional terms are equal to
zero, stating that the interaction model fits better than the simple model, thus preferred since the interaction
helps the model.

A concern with the results are related to the residuals departing from the normality assumptions. Thus the
f-test and the t-test become uncertain. Moreover, large samples often will enforce biased results, rejecting
the null hypothesis, which consequently implies that the measurements are uncertain 3.3.3 (page 28).

Figures 4.4 presents the diagnostics of the inferaction model. According to figure (a), the residuals cluster
towards the centre of the plot. They have a similar symmetry around the horizontal line with both positive
and negative residuals. Hence there is no curvature in the residuals.

It is hard to conclude if the residuals have equal variance, as the fitted values increase they are clustered
around centre with a wide spectrum of values for equal fitted values. According to the plot, constant vari-
ance is not strongly disproved.

Unfortunatly the residuals are not normally distributed which is mostly related to the heavy-tailed distribu-
tion of labour productivity. The values are associated with the presence of large residuals from branch of
industry groups containing greater labour productivity. Consequently the departure from the normality as-
sumptions causes uncertainties concerning the p-values for the individual coefficient estimates, since they
can be incorrect due to the heavy-tailed error distribution.

A few outliers are visible according to the plot, most notable in group finance (0).
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Table 4.3: Regression results between interaction and no interaction models

Dependent variable: Dependent variable:
Labour Productivity Labour Productivity
(Inclusion of Interaction) (Exclusion of Interaction) (Inclusion of Interaction) (Exclusion of Interaction)
KBC Investment —0.220"** 0.001 Labour:Branch 1 —0.024
(0.037) (0.005) (0.088)
Labour 0.051 0.030*** Labour:Branch 2 0.041
(0.082) (0.006) (0.088)
Capital per Employee 0.152* 0.089*** Labour:Branch 3 0.008
(0.092) (0.004) (0.084)
Indicator for KBC investment —1.000* 0.507** Labour:Branch 4 —0.011
(0.538) (0.147) (0.084)
Branch 1 —0.564 0.239 Labour:Branch 5 —0.035
(0.532) (0.146) (0.085)
Branch 2 —0.240 0.032 Labour:Branch 6 —0.014
(0.502) (0.142) (0.083)
Branch 3 —0.088 0.167 Labour:Branch 7 —0.043
(0.504) (0.143) (0.084)
Branch 4 0.219 0.188 Labour:Branch 8 —0.029
(0.502) (0.144) (0.083)
Branch 5 0.105 0.033 Labour:Branch 10 —0.059
(0.495) (0.141) (0.084)
Branch 6 —0.013 0.015 Capital per Empl:Branch 1 0.106
(0.511) (0.144) (0.095)
Branch 7 0.290 0.417%* Capital per Empl:Branch 2 —0.011
(0.496) (0.141) (0.097)
Branch 8 0.082 0.037 Capital per Empl:Branch 3 —0.058
(0.502) (0.143) (0.093)
Branch 10 —0.069* —0.008 Capital per Empl:Branch 4 —0.048
(0.037) (0.035) (0.094)
KBC Investment:Branch 1 0.265"** Capital per Empl:Branch 5 —0.091
(0.042) (0.093)
KBC Investment:Branch 2 0.260*** Capital per Empl:Branch 6 —0.109
(0.047) (0.092)
KBC Investment:Branch 3 0.243*** Capital per Empl:Branch 7 —0.065
(0.039) (0.093)
KBC Investment:Branch 4 0.229*** Capital per Empl:Branch 8 —0.056
(0.040) (0.092)
KBC Investment:Branch 5 0.262*** Capital per Empl:Branch 10 —0.069
(0.052) (0.093)
KBC Investment:Branch 6 0.251%** Constant 5.919*** 5.784***
(0.039) (0.491) (0.143)
KBC Investment:Branch 7 0.243** Observations 3722 3,722
(0.048) R2 0257 0220
KBC Investment:Branch 8 0.222%** Adjusted R2 0.249 0217
(0.037) F Statistic 31.804** (df =40; 3681)  80.397*** (df = 13; 3708)
KBC Investment:Branch 10 0.230***
(0.038) Note: *p<0.1; **p<0.05; ***p<0.01

Table 4.4: Model Comparison

Res.Df RSS Df SumofSq F Pr(>F)
1 3681 1031.02
2 3708 1082.28 -27 -51.26  6.78 0.0000
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Table 4.5 presents the updated estimated model, which includes the interaction between the KBC invest-
ment and the branch of industry; where the interaction were proven to be significant in the previous model.
Furthermore, it omits the interactions which were not significant. Excluding outliers barely impacted the
model improvements; related to the large sample size, where the elimination of a few observation barely
could influence the results.

Compared to the previous interaction model 4.3, variables capital per employee and labour are now signi-
ficant and have a positive impact on the labour productivity, which is aligned with the scatterplots of the
explanatory variables and the labour productivity. Moreover, the majority of branch industries are now
considered to be significant.

According to the table, although still low, the adjusted R? value of the new model indicates a weak predic-
tion of new observations.

Table 4.6 presents the model comparisons of the previous interaction model with the new updated inter-
action model. The updated model is nested within the full model. The test rejects the hypothesis that the
additional terms are equal to zero, stating that the full interaction model fits better than the updated inter-
action model. As mentioned previously, large samples will often enforce biased results, rejecting the null
hypothesis, implying that the measurements are uncertain 3.3.3 (page 28). Table 4.5 presents the diagnostic
plot of the new model, with negligible improvements and analogous pattern.

The weak model improvements and results are associated to the lack of data points collected over a longer
time span, where the actual contribution of investment is visible, since investments first influence the pro-
duction output after a few years.
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Table 4.5: Regression results for the updated model of interaction

Dependent variable:

Labour Productivity

Dependent variable:

Labour Productivity

KBC Investment

Branch 1

Branch 2

Branch 3

Branch 4

Branch 5

Branch 6

Branch 7

Branch 8

Branch 10

Labour

—0.201*** Capital per Employee 0.091***
(0.025) (0.004)
0.017 Indicator for KBC investment —0.073*
(0.156) (0.037)
—0.262* KBC Investment:Branch 1 0.258***
(0.156) (0.032)
—0.435*** KBC Investment:Branch 2 0.272%**
(0.150) (0.038)
—0.292* KBC Investment:Branch 3 0.229***
(0.152) (0.028)
—0.279* KBC Investment:Branch 4 0.214***
(0.152) (0.029)
—0.436*** KBC Investment:Branch 5 0.245***
(0.149) (0.044)
—0.448*** KBC Investment:Branch 6 0.234***
(0.153) (0.028)
—0.031 KBC Investment:Branch 7 0.220***
(0.150) (0.039)
—0.423*** KBC Investment:Branch 8 0.203***
(0.152) (0.025)
0.031*** KBC Investment:Branch 10 0.211%**
(0.006) (0.027)
Constant 6.238%**
(0.151)
Observations 3,722
R? 0.238
Adjusted R? 0.234
F Statistic 52.611*** (df = 22; 3699)
Note: *p<0.1; **p<0.05; ***p<0.01

Table 4.6: Model Comparison

Res.Df RSS Df Sum of Sq F Pr(>F)
1 3681 1031.02
2 3699 1056.69 -18 -25.67 5.09 0.0000
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4.2.4 Backward Elimination Method - Mallow’s Cp

Table 4.7 presents the results from the backward elimination method with the model selection criteria of
Mallow Cp, using bootstrap re-sampling of 1000 iterations to assess the number of times the selection cri-
teria prefers the parameters. The model selection method is performed on the same data set as the previous
regression tests.

In comparison to the updated model 4.5 on page 58, the Mallow Cp disregards the parameters KBC invest-
ment, capital per employee and labour. In opposite manner to 4.5, it perceives the branch of industries to
contribute to labour productivity. Most notably capital intensive goods and capital intensive manufactur-
ing.

Moreover, on positive note, it finds the interaction between the factors relatively strong, most notably
capital per employee and branch industry; strongly indicated by the scatter plots. It finds the interaction
between labour and branch of industries capital intensive manufacturing (2), labour intensive manufactur-
ing (3) and trade (6) to be strong. Further, the interaction between KBC investment and branch of industries
finance, capital intensive goods and trade is accepted through half of the iterations. Hence the preference
for the interaction model where the interaction between the factors contribute to labour productivity is
preferred by the information criteria; while disregarding the main effects of slope parameters capital per
employee, labour and KBC investment.

Table 4.7: Bootstrap with Backward Elimination Method - Mallow’s Cp

Dependent variable: Dependent variable:
Labour Productivity Labour Productivity

KBC Investment Indicator 219 Labour:Branch 0 139
Branch 0 158 Labour:Branch 1 126
Branch 1 981 Labour:Branch 2 725
Branch 2 837 Labour:Branch 3 836
Branch 3 677 Labour:Branch 4 397
Branch 4 322 Labour:Branch 5 250
Branch 5 447 Labour:Branch 6 825
Branch 6 324 Labour:Branch 7 12
Branch 7 163 Labour:Branch 8 344
Branch 8 695 Labour:Branch 10 350
Branch 10 0 Capital per Employee:Branch 0 699
KBC Investment:Branch 0 592 Capital per Employee:Branch 1 1000
KBC Investment:Branch 1 495 Capital per Employee:Branch 2 996
KBC Investment:Branch 2 215 Capital per Employee:Branch 3 994
KBC Investment:Branch 3 289 Capital per Employee:Branch 4 999
KBC Investment:Branch 4 172 Capital per Employee:Branch 5 993
KBC Investment:Branch 5 179 Capital per Employee:Branch 6 962
KBC Investment:Branch 6 508 Capital per Employee:Branch 7 1000
KBC Investment:Branch 7 3 Capital per Employee:Branch 8 1000
KBC Investment:Branch 8 187 Capital per Employee:Branch 10 1000
KBC Investment:Branch 10 122 KBC Investment 0

Capital per Employee 0

Labour 0

Observations 3,720
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4.3 Expenditures in IT and marketing in firms 2014

The obtained result for KBC components total expenses for software per employee and total expenses for
marketing per employee will be presented in two separate subsections in order to avoid confusion. The
model selection assessment will be presented in a grouped manner.

4.3.1 KBC Component - Total Expenses for Software per Employee

Figure A.6 on page 105 presents three plots; the total expenses for software per employee, the square root
of the the total expenses for software per employee and the distribution of the KBC component from the
survey. According to the figure it is visible that the distribution of the KBC investment is still heavy-tailed
after the square root transformation has occurred in an attempt to suppress the heavy-tailed distribution, in
accordance to 3.1.6 in section Outliers on page 22 and 3.2.2 in section Model Description on page 25.

The figures A.6 contain a sample of 500 observations from the survey for an improved plot, while for the
presented histogram, the full data set is presented. According to the histogram the KBC investment still
takes the form of a reduced but not entirely removed heavy-tailed distribution after the transformation.

4.3.2 Branch of Industry Assessment - Total Expenses for Software per Employee

Figure 4.6 present a boxplot of total expenses for software per employee as a function of the branch of
industries. Due to its heavy-tailed distribution an additional boxplot is presented where the square root
transformation is applied to the KBC component.

According to the plot, the transformation produces an improved and readable plot for the KBC investment
per branch of industry, although slightly skewed for branch of industry capital intensive goods and fin-
ance. Nonetheless it is more symmetric. Values perceived as extreme are still found in the majority of
the industry branches, most notably in knowledge intensive service and trade, representing firms that have
greater weight in their investment in the KBC component. Thus the heavy-tailed distribution, although
reduced.

Assessing the branch of industry comparisons, there seem to exist a slight indication of differences in
the KBC investment between the groups, most notably capital intensive goods and knowledge intensive
service. It appears that some groups exhibit higher variability than other groups.

Table 4.8 presents the analysis of variance (ANOVA) test. It compares the mean of the KBC investment
per employee between the groups. The test rejects the hypothesis that the mean KBC investment per
employee is equal in all industry branches. Moreover since the KBC investment sample follows a heavy-
tailed distribution and contain unequal group variances, the table additionally presents a non-parametric
Kruskal-Wallis test, which concludes the same as the ANOVA test.

Table 4.9 presents the Bonferroni post-hoc pairwise comparisons between the mean value of the groups.
According to the table the KBC investment in group capital intensive goods is significantly different from
all groups except for finance and knowledge intensive service. Moreover group knowledge intensive service
is significantly different from the majority of the groups, except for knowledge intensive manufacturing and
finance.
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Figure 4.6: Left: Boxplot of Total Expenses for Software per Employee | Branch of Industry. Right:
Boxplot of the Square Root of Total Expenses for Software per Employee | Branch of Industry.

Table 4.8: Top: Anova summary. Bottom: Kruskal-Wallis

ANOVA Summary
Df SumSq MeanSq Fvalue Pr(>F)
as.factor(BranschQ7_Crude) 9 1668.48 185.39 39.23  0.0000
Residuals 3508 16576.46 473
Kruskal-Wallis Rank Sum Test
Chi-Squared Df  P-value
Kruskal-Wallis 403.6929 9 0.0000

Table 4.9: Bonferroni method (post-hoc)

Branch of Industry Branch of Industry Branch of Industry

1-0 1.000 8-1 0.083 5-4 0.000
2-0 1.000 10 -1 0.000 6-4 0.000
3-0 1.000 3-2 1.000 7-4 0.000
4-0 1.000 4-2 1.000 8-4 0.390
5-0 0.042 5-2 0.000 10-4 0.000
6-0 1.000 6-2 1.000 6-5 0.000
7-0 0.216 7-2 0.040 7-5 1.000
8-0 1.000 8-2 0.001 8-5 0.000
10-0 0.187 10-2 0.040 10-5 1.000
2-1 0.000 4-3 0.443 7-6 0.063
3-1 0.000 5-3 0.000 8-6 0.000
4-1 0.000 6-3 1.000 10-6 0.101
5-1 0.000 7-3 0.106 8-7 0.000
6-1 0.000 8-3 0.000 10-7 1.000
7-1 0.000 10-3 0.107 10-8 0.000
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4.3.3 Interaction Assessment - Total Expenses for Software per Employee

Figure 4.7 depicts a plot of the labour productivity against KBC investment, conditioned on branch of
industry. Due to the information described in 3.1.6 in section Outliers on page 22 and 3.2 in section Eco-
nometric method on page 24, the transformations of the KBC investment and labour productivity are seen
in the right plot. The conditional variable illustrates the discrepancies amongst the branch industries. Fo-
cusing on the right plot, where the transformations have made the detection of linear dependencies clearer,
there exist a weak indication of linearity in several industry branches, except for trade.

Moreover examining the differences between the groups, it is suggested that interaction between the factors
is existent since the impact on labour productivity due to the contribution of KBC investment varies, de-
pending on the branch of industry.

Additional to the scatterplots, figure 4.7 presents the computed mean for KBC investment per employee
per branch of industry. Finance display the highest value followed by capital intensive goods. One must
take into account that the observation size of each group can exhibit great differences due to the sample
selection and SNI categorisation. Construction and capital intensive manufacturing is not coined with high
levels of KBC investment. The chart pie display that the branch industry finance exhibits greater KBC
investment in total value.

Figure 4.8 presents the labour productivity against capital per employee, conditioned on branch of industry
and labour productivity against labour, conditioned on branch of industry. As previously implemented
for the KBC investment and labour productivity, analogous transformation for the explanatory variables
capital per employee and labour are applied in order to make the detection of linear dependencies easier,
shown in the plots.

According to the plots, association is existent in all groups, indicating a relationship between the explan-
atory variables and labour productivity. Logically capital per employee and labour should influence the
labour productivity of firms.

In similar case of KBC investment, according to the plots there is a weak suggestion of interaction between
the factor of capital per employee on the dependent variable, while for labour the contribution is constant
across the branch of industries.
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Figure 4.7: Top left: KBC investment per Employee VS Labour Productivity | Branch of Industry.

Top right: Square root of KBC investment per Employee VS Log Labour Productivity | Branch of Industry.
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4.3.4 KBC Component - Total Expenses for Marketing per Employee

Figure A.7 on page 105 presents three plots; the total expenses for software per employee, the square root
of the the total expenses for software per employee and the distribution of the KBC component from the
survey. According to the figure it is visible that the distribution of the KBC investment is still heavy-tailed
after the transformation has occurred in an attempt to suppress the heavy-tailed distribution, in accordance
to 3.1.6 in section Outliers on page 22 and 3.2.2 in section Model Description on page 25.

The figures A.7 contain a sample of 500 observations from the survey for an improved plot, while for the
presented histogram, the full data set is presented. According to the histogram the KBC investment still
takes the form of a reduced but not entirely removed heavy-tailed distribution after the transformation.

4.3.5 Branch of Industry Assessment - Total Expenses for Marketing per Em-
ployee

Figure 4.9 present a boxplot of total expenses for marketing per employee as a function of the branch of
industries. Due to its heavy-tailed distribution an additional boxplot is presented where the square root
transformation is applied to the KBC component.

According to the plot the transformation produces an improved and readable plot for the KBC investment
per branch of industry, although skewed for branch of industry capital intensive goods, finance, construc-
tion and capital intensive service. Nonetheless it is more symmetric. Values perceived as extreme are still
found in the majority of the industry branches, most notably in knowledge intensive service and trade, rep-
resenting firms that exhibit heavier investment in the KBC asset. Therefore the heavy-tailed distribution,
although reduced after the transformation.

Assessing the branch of industry comparisons, there are idnication of differences in the KBC investment
between the groups, such as trade and knowledge intensive service. It appears that some groups exhibit
higher variability than other groups.
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Figure 4.9: Left: Boxplot of Total Expenses for Marketing per Employee | Branch of Industry. Right:
Boxplot of the Square Root of Total Expenses for Marketing per Employee | Branch of Industry.
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Table 4.10 presents the analysis of variance (ANOVA) test. It compares the mean of the KBC investment
per employee between the groups. The test rejects the hypothesis that the mean KBC investment per
employee is equal in all industry branches. Moreover since the KBC investment sample follows a heavy-
tailed distribution and contain unequal group variances, the table additionally presents a non-parametric
Kruskal-Wallis test, which concludes the same as the ANOVA test.

Table 4.11 presents the Bonferroni post-hoc pairwise comparisons between the mean value of the groups.
According to the table the KBC investment in group finance is significantly not different from all groups,
while the other groups exhibit variability in their differences to specific groups.

Table 4.10: Top: Anova summary. Bottom: Kruskal-Wallis

ANOVA Summary
Df Sum Sq MeanSq Fvalue Pr(>F)
as.factor(BranschQ7_Crude) 9 7971.04 885.67 37.41 0.0000
Residuals 3508 83051.32 23.67
Kruskal-Wallis Rank Sum Test
Chi-Squared Df  P-value
Kruskal-Wallis 406.7966 9 0.0000

Table 4.11: Bonferroni method (post-hoc)

Branch of Industry Branch of Industry Branch of Industry

1-0 1.000 8-1 0.894 5-4 0.000
2-0 1.000 10-1 1.000 6-4 0.000
3-0 1.000 3-2 1.000 7-4 0.000
4-0 1.000 4-2 0.973 8-4 0.015
5-0 1.000 5-2 1.000 10-4 1.000
6-0 1.000 6-2 0.000 6-5 0.000
7-0 0.815 7-2 1.000 7-5 1.000
8-0 1.000 8-2 0.000 8-5 0.000
10-0 1.000 10-2 1.000 10-5 0.014
2-1 1.000 4-3 1.000 7-6 0.000
3-1 1.000 5-3 0.002 8-6 1.000
4-1 1.000 6-3 0.001 10-6 0.000
5-1 0.817 7-3 0.000 8-7 0.000
6-1 0.672 8-3 0.032 10-7 0.000
7-1 0.009 10-3 1.000 10-8 0.000

4.3.6 Interaction Assessment - Total Expenses for Marketing per Employee

Figure 4.10 depicts a plot of labour productivity against the KBC investment, conditioned on branch of
industry. Due to the information described in 3.1.6 in section Outliers on page 22 and 3.2 in section Eco-
nometric method on page 24, the transformations of the KBC investment and labour productivity are seen
in the right plot. The conditional variable illustrates the discrepancies amongst the branch industries. Fo-
cusing on the right plot, where the transformations have made the detection of linear dependencies clearer,
there exist a weak indication of linearity in the majority of the industry branches, except for construction
and knowledge intensive manufacturing. Moreover, examining the differences between the groups, it is
not suggested that inferaction between the factors exist, since the impact on labour productivity due to the
contribution of KBC investment is constant across all groups.

Additional to the scatterplots, figure 4.10 presents the computed mean for KBC investment per employee
per branch of industry. Trade display the highest value followed by knowledge intensive service. One must
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take into account that the observation size of each group can exhibit great differences due to the sample
selection and SNI categorisation. Construction and capital intensive service is not coined with high levels
of KBC investment. The chart pie display that the branch industry trade exhibits greater KBC investment

in total value.
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4.3.7 Regression results

Table 4.12 presents the results from the estimated models. The estimated models consists of a interaction
model and one without the interrogated interaction. According to the table the suggestions of interaction
are further strengthened for factors KBC investment software and branch of industry, although weak. The
slope parameter is only not significant for branch of industry group capital intensive manufacturing (2).
The interaction effect is rejected for the remaining factors. Thus according to the model, only the simultan-
eous influence of KBC investment software and branch of industry contain interaction. The intercept acts
as the baseline of group finance (0).

Slope parameter KBC investment software has weak significant negative impact on labour productivity for
the interaction model but stronger significant positive impact for the non interaction model. KBC invest-
ment marketing is significant for the model that excludes the interaction.

Peculiarly, analogous with previous results, labour and capital per employee is only significant for the
model that excludes the interaction even though the plots presented a relationship between the explanatory
variables and labour productivity.

Furthermore the model that excludes the interaction finds the indicator for KBC investment software to be
significant.

The model that excludes the interaction finds that branch of industry capital intensive goods (1) is signi-
ficant. Moreover according to the table, although very low, the adjusted R? value of the interaction model
indicates a slightly better prediction of new observations.

Table 4.13 presents the model comparison of the interaction model and the simple model through a AN-
OVA test. Hence the simple model is nested within the interaction model (full model). The test examines
if the bigger model adds more descriptive information than the simple model. Thus the null hypothesis
tests if the additional terms are equal to zero, while the alternative hypothesis states that at least one of the
additional terms is not equal to zero. The test rejects the hypothesis that the additional terms are equal to
zero, stating that the interaction model fits better than the simple model, thus preferred since the interaction
helps the model

Figure 4.11 presents the diagnostics of the interaction model. In analogous manner to previous results the
residuals (a) cluster towards the centre of the plot. They have a similar symmetry around the horizontal
line with both positive and negative residuals. Hence there is no curvature in the residuals. The residual
points are obviously not scattered, thus strengthening the weak linear relationship.

Unfortunatly the residuals are not normally distributed which is mostly related to the long-tailed distribution
of labour productivity. The values are associated with the presence of large residuals from branch of
industry groups containing greater labour productivity. Consequently the departure from the normality
assumptions causes uncertainties concerning the p-values, since they can be incorrect due to the heavy-
tailed error distribution.

A few outliers are visible according to the plot, most notable in group finance (0) and knowledge intensive
service.
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Table 4.12: Regression results between interaction and no interaction models

Dependent variable: Dependent variable:
Labour Productivity Labour Productivity
(Inclusion of Interaction) (Exclusion of Interaction) (Inclusion of Interaction) (Exclusion of Interaction)
KBC Investment Software —0.192*** 0.016™** KBC Investment Marketing:Branch 5 —0.043*
(0.034) (0.005) (0.022)
KBC Investment Marketing 0.040% 0.016*** KBC Investment Marketing:Branch 6 —0.015
(0.021) (0.002) (0.021)
Labour 0.168** 0.021*** KBC Investment Marketing:Branch 7 —0.043*
(0.074) (0.007) (0.023)
Capital per Employee —0.010 0.084** KBC Investment Marketing:Branch 8
(0.068) (0.004)
Indicator for KBC investment Software —0.794 0.510%** KBC Investment Marketing:Branch 10
(0.524) (0.129)
Indicator for KBC investment Marketing —0.752 0.3917** Labour:Branch 1
(0.514) (0.124) (0.087)
Branch 1 —0.282 0.124 Labour:Branch 2 —0.141*
(0.481) (0.121) (0.083)
Branch 2 —0.162 0.249** Labour:Branch 3 —0.149*
(0.448) (0.119) (0.081)
Branch 3 0.142 0.217% Labour:Branch 4 —0.160**
.437) (0.118) (0.078)
Branch 4 —0.083 0.034 Labour:Branch 5 —0.147*
(0.433) (0.116) (0.077)
Branch 5 —0.059 0.088 Labour:Branch 6 —0.139*
(0.441) (0.118) (0.075)
Branch 6 0.318 0.452%** Labour:Branch 7 —0.166**
(0.433) (0.116) (0.076)
Branch 7 —0.178 —0.026 Labour:Branch 8 —0.166**
(0.446) (0.119) (0.076)
Branch 8 0.031 0.045% Labour:Branch 10 —0.159**
(0.025) (0.025) (0.078)
Branch 10 —0.014 —0.033 Capital per Empl:Branch 1 0.209***
(0.027) (0.027) (0.074)
KBC Investment Software:Branch 1 0.2307** Capital per Empl:Branch 2 0.219%**
(0.037) (0.078)
KBC Investment Software:Branch 2 0.199*** Capital per Empl:Branch 3 0.127%
(0.044) (0.077)
KBC Investment Software:Branch 3 0.168*** Capital per Empl:Branch 4 0.133*
(0.043) (0.072)
KBC Investment Software:Branch 4 0.215%** Capital per Empl:Branch 5 0.064
(0.037) (0.070)
KBC Investment Software:Branch 5 0.227*** Capital per Empl:Branch 6 0.053
(0.040) (0.069)
KBC Investment Software:Branch 6 0.215%* Capital per Empl:Branch 7 0.091
(0.035) (0.070)
KBC Investment Software:Branch 7 0.246%* Capital per Empl:Branch 8 0.105
(0.037) (0.069)
KBC Investment Software:Branch 8 0.197** Capital per Empl:Branch 10 0.080
(0.034) (0.070)
KBC Investment Software:Branch 10 0.255"* Constant 5.948% 5.723%
(0.039) (0.428) (0.120)
KBC Investment Marketing:Branch 1 —0.054** Observations 3431 3431
) (0.024) R? 0335 0.296
KBC Investment Marketing:Branch 2 —0.021 Adjusted R? 0.325 0.293
) (0.024) F Statistic 33311°% (df=5133379)  95.922°** (df = 15; 3415)
KBC Investment Marketing:Branch 3 —0.011
(0.023) Note: *p<0.1; **p<0.05; ***p<0.01
KBC Investment Marketing:Branch 4 —0.023
(0.023)

Table 4.13: Model Comparison

Res.Df RSS Df Sum of Sq F Pr(>F)
1 3379 846.28
2 3415 894.78 -36 -48.50 5.38  0.0000
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Table 4.14 presents the updated estimated model where the model only includes the interaction between the
KBC investment software and branch of industry; the interactions which were proven to be significant in
the previous model. Moreover, the model still exhibits equal observation count. Excluding outliers barely
impacted the model improvements. Compared to the previous interaction model 4.12, variables capital
per employee, labour and KBC investment marketing are now significant and have a positive impact on
the labour productivity, which is aligned with the scatterplots of the explanatory variables and the labour
productivity. Moreover the KBC investment in branch of industry construction (5) is now significant.
According to the table, although still low, the adjusted R? value of the new model indicates a weak predic-
tion of new observations.

Table 4.15 presents the model comparisons of the previous interaction model with the new updated in-
teraction model. The updated model is nested within the full model. The test rejects the hypothesis that
the additional terms are equal to zero, stating that the full interaction model fits better than the updated

interaction model.

Table 4.14: Regression results for the updated interaction model

Dependent variable:

Labour Productivity

Dependent variable:

Labour Productivity

KBC Investment Software —0.217%** Indicator for KBC investment Software 0.038
(0.028) (0.025)
Branch 1 —0.280* Indicator for KBC investment Marketing —0.036
(0.159) (0.027)
Branch 2 —0.322** KBC Investment Software:Branch 1 0.269***
(0.153) (0.031)
Branch 3 —0.501*** KBC Investment Software:Branch 2 0.260***
(0.150) (0.037)
Branch 4 —0.448*** KBC Investment Software:Branch 3 0.215***
(0.146) (0.037)
Branch 5 —0.451*** KBC Investment Software:Branch 4 0.248***
(0.142) (0.031)
Branch 6 —0.635"** KBC Investment Software:Branch 5 0.239***
(0.139) (0.035)
Branch 7 —0.607*** KBC Investment Software:Branch 6 0.239***
(0.141) (0.029)
Branch 8 —0.174 KBC Investment Software:Branch 7 0.257***
(0.140) (0.031)
Branch 10 —0.728*** KBC Investment Software:Branch 8 0.221%**
(0.143) (0.028)
KBC Investment Marketing 0.015%** KBC Investment Software:Branch 10 0.265"**
(0.002) (0.033)
Labour 0.020*** Constant 6.396**
(0.006) (0.142)
Capital per Employee 0.084*** Observations 3431
(0.004) R? 0315
Adjusted R? 0.310
F Statistic 65.113*** (df = 24; 3406)
Note: *p<0.1; **p<0.05; ***p<0.01

Table 4.15: Model Comparison

Res.Df RSS Df Sumof Sq F Pr(>F)
1 3379 846.28
2 3406 871.79 -27 -25.50 3.77 0.0000
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4.3.8 Backward Elimination Method - Mallow’s Cp

Table 4.16 presents the results from the backward elimination method with the model selection criteria of
Mallow Cp, using bootstrap to assess the number of times the selection criteria prefers the parameters.

In comparison to the updated model 4.14 on page 58, the Mallow Cp disregards the parameters KBC
investments, capital per employee and labour. In opposite manner from 4.14, it perceives the branch of
industries to contribute to labour productivity. Moreover, on positive note, it finds the interaction between
the factors relatively strong, most notably capital per employee and branch industry; strongly indicated by
the scatterplots. Thus is prefers the interaction model where the interaction between the factors contribute
to labour productivity, while disregarding the individual slope parameters of capital per employee, labour.

Table 4.16: Bootstrap with Backward Elimination Method - Mallow’s Cp

Dependent variable: Dependent variable:
Labour Productivity Labour Productivity

KBC Investment Indicator Software 363 KBC Investment Marketing:Branch 5 8
KBC Investment Indicator Marketing 70 KBC Investment Marketing:Branch 6 1000
Branch 0 250 KBC Investment Marketing:Branch 7 39
Branch 1 521 KBC Investment Marketing:Branch 8 483
Branch 2 556 KBC Investment Marketing:Branch 10 147
Branch 3 54 Labour:Branch 0 535
Branch 4 73 Labour:Branch 1 214
Branch 5 824 Labour:Branch 2 63
Branch 6 150 Labour:Branch 3 21
Branch 7 158 Labour:Branch 4 53
Branch 8 986 Labour:Branch 5 306
Branch 10 0 Labour:Branch 6 668
KBC Investment Software:Branch 0 548 Labour:Branch 7 21
KBC Investment Software:Branch 1 603 Labour:Branch 8 156
KBC Investment Software:Branch 2 83 Labour:Branch 10 111
KBC Investment Software:Branch 3 76 Capital per Employee:Branch 0 284
KBC Investment Software:Branch 4 351 Capital per Employee:Branch 1 1000
KBC Investment Software:Branch 5 365 Capital per Employee:Branch 2 1000
KBC Investment Software:Branch 6 705 Capital per Employee:Branch 3 982
KBC Investment Software:Branch 7 929 Capital per Employee:Branch 4 997
KBC Investment Software:Branch 8 267 Capital per Employee:Branch 5 998
KBC Investment Software:Branch 10 924 Capital per Employee:Branch 6 942
KBC Investment Marketing:Branch 0 386 Capital per Employee:Branch 7 1000
KBC Investment Marketing:Branch 1 339 Capital per Employee:Branch 8 1000
KBC Investment Marketing:Branch 2 278 Capital per Employee:Branch 10 997
KBC Investment Marketing:Branch 3 812 KBC Investment Software 0
KBC Investment Marketing:Branch 4 513 KBC Investment Marketing 0
KBC Investment Marketing:Branch 5 8 Capital per Employee 0
KBC Investment Marketing:Branch 6 1000 Labour 0
KBC Investment Marketing:Branch 7 39 Observations 3431
KBC Investment Marketing:Branch 8 483

KBC Investment Marketing:Branch 10 147
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4.4 Community Innovation Survey 2012 - 2014

Figure A.10 on page 107 presents three plots; the total expenses for innovation per employee, the square
root of the the total expenses for innovation per employee and the distribution of the KBC component
from the survey. According to the figure it is visible that the distribution of the KBC investment is still
heavy-tailed after the transformation has occurred in an attempt to suppress the heavy-tailed distribution,
in accordance to 3.1.6 in section Outliers on page 22 and 3.2.2 in section Model Description on page 25.
The figures A.10 contain a sample of 500 observations from the survey for an improved plot, while for the
presented histogram, the full data set is presented. According to the histogram the KBC investment takes
the form of a reduced but not entirely removed heavy-tailed distribution after the transformation.

4.4.1 Branch of Industry Assessment

Figure 4.12 present a boxplot of total expenses for innovation per employee as a function of the branch
of industries. Due to its heavy-tailed distribution an additional boxplot is resented where the square root
transformation is applied to the KBC component.

According to the boxplot the transformation produces an improved and more readable plot for the KBC
investment per branch of industry, although still very heavy-tailed for every group. Values perceived as
extreme are still found in the majority of the industry branches, most notably in knowledge intensive service
and trade, representing firms that have greater weight in their investment in the KBC asset. Thus the heavy-
tailed distribution, although reduced.

Assessing the branch of industry comparisons, there seem to exist a slight indication of differences in the
KBC investment between the groups.
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Table 4.17 presents the analysis of variance (ANOVA) test. It compares the mean of the KBC investment
per employee between the groups. The test rejects the hypothesis that the mean KBC investment per em-
ployee is equal in all industry branches. Moreover since the KBC investment sample follows a heavy-tailed
distribution and contain unequal group variances, the table additionally presents a non-parametric Kruskal-
Wallis test, which concludes the same as the ANOVA test.

Table 4.18 presents the Bonferroni post-hoc pairwise comparisons between the mean value of the groups.
According to the table the KBC investment in group capital intensive manufacturing is significantly differ-
ent from all groups except for labour intensive manufacturing and knowledge intensive service. Moreover
group labour intensive manufacturing is significantly different from the majority of the groups.

Table 4.17: Top: Anova summary. Bottom: Kruskal-Wallis

ANOVA Summary
Df Sum Sq MeanSq Fvalue Pr(>F)
as.factor(BranschO7_Crude) 9 31991.08 3554.56 59.70  0.0000
Residuals 7712 459157.43 59.54
Kruskal-Wallis Rank Sum Test
Chi-Squared Df  P-value
Kruskal-Wallis 847.7313 9 0.0000

Table 4.18: Bonferroni method (post-hoc)

Branch of Industry Branch of Industry Branch of Industry

1-0 1.000 8-1 0.000 5-4 0.000
2-0 1.000 10-1 1.000 6-4 0.000
3-0 1.000 3-2 1.000 7-4 0.000
4-0 1.000 4-2 0.000 8-4 0.010
5-0 0.347 5-2 0.000 10-4 0.000
6-0 0.664 6-2 0.000 6-5 1.000
7-0 0.411 7-2 0.000 7-5 1.000
8-0 1.000 8-2 0.061 8-5 0.000
10-0 0.507 10-2 0.000 10-5 1.000
2-1 0.008 4-3 0.000 7-6 1.000
3-1 0.999 5-3 0.000 8-6 0.000
4-1 0.000 6-3 0.000 10-6 1.000
5-1 1.000 7-3 0.000 8-7 0.000
6-1 1.000 8-3 0.000 10-7 1.000
7-1 1.000 10-3 0.000 10-8 0.000
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4.4.2 Interaction Assessment

Figure 4.13 depicts a plot of the labour productivity against KBC investment, conditioned on branch of
industry. Due to the information described in 3.1.6 in section Outliers on page 22 and 3.2 in section Eco-
nometric method on page 24, the KBC investment and labour productivity are exposed to transformations
seen in the right plot. The conditional variable illustrates the discrepancies amongst the branch indus-
tries. Focusing on the right plot, where the transformations have made the detection of linear dependencies
clearer, there seem to exist a weak indication of linearity in the majority of the industry branches, except
for finance.

Moreover examining the differences between the groups, it is suggested that weak interaction between the
factors is existent since the impact on labour productivity due to the contribution of KBC investment varies,
depending on the branch of industry.

Additional to the scatterplots, figure 4.13 presents the computed mean for KBC investment per employee
per branch of industry. Finance display the highest value followed by knowledge intensive service. Con-
struction is not coined with high levels of KBC investment. The chart pie display that the branch industry
knowledge intensive service exhibits greater KBC investment in total value.
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Figure 4.14 presents labour productivity against capital per employee, conditioned on branch of industry
and labour productivity against labour, conditioned on branch of industry. As previously implemented
for the KBC investment and labour productivity, analogous transformation for the explanatory variables
capital per employee and labour are applied in order to make the detection of linear dependencies easier,
shown in the plots.

According to the plots, association is existent in the majority of the groups, indicating a relationship
between the explanatory variables and labour productivity. Logically capital per employee and labour
should influence the labour productivity of firms.

In similar case of KBC investment, according to the plots there is a suggestion of interaction between the
capital per employee and the dependent variable, while rejected for labour, due to being similar across the
branch of industries.
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4.4.3 Regression results

Table 4.19 presents the results from the estimated models. The estimated models consists of a interaction
model and one without the interrogated interaction. According to the table the suggestions of interaction
are weakly strengthened for factors capital per employee and branch of industry, for specific branch of
industries. The interaction term is rejected for the remaining interrogated factors.

The interaction model rejects the majority of the slope parameters while the model excluding the interaction
finds that the KBC investment, labour and capital per employee to be significant. The intercept acts as the
baseline of group finance (0).

The model that includes the interaction finds that branch of industry capital intensive goods (1) to be
significant. Moreover according to the table, although very low, the adjusted R? value of the interaction
model indicates a slightly better prediction of new observations.

Table 4.20 presents the interaction model and the simple model through a ANOVA test. Hence the simple
model is nested within the interaction model (full model). The test examines if the bigger model adds more
descriptive information than the simple model. Thus the null hypothesis tests if the additional terms are
equal to zero, while the alternative hypothesis states that at least one of the additional terms is not equal to
zero. The test rejects the hypothesis that the additional terms are equal to zero, stating that the interaction
model fits better than the simple model, thus preferred.

Table 4.19: Regression results between interaction and no interaction models

Dependent variable:

Labour Productivity

(Inclusion of Interaction)

(Exclusion of Interaction)

Dependent variable:

Labour Productivity

(Inclusion of Interaction)

(Exclusion of Interaction)

KBC Investment Innovation 0.013 0.005*** Labour:Branch 1 0.234**
(0.009) (0.001) (0.103)
Labour —0.207** 0.041%* Labour:Branch 2 0.252**
(0.099) (0.005) (0.101)
Capital per Employee —0.284*** 0.067** Labour:Branch 3 0.269***
(0.083) (0.004) (0.100)
Indicator for KBC investment —3.893*** 0.399** Labour:Branch 4 0.272%**
(0.849) (0.164) (0.101)
Branch 1 —3.735*** 0.076 Labour:Branch 5 0.245**
(0.846) (0.162) (0.101)
Branch 2 —3.630*** —0.141 Labour:Branch 6 0.254**
(0.841) (0.161) (0.100)
Branch 3 —3.325"** —0.068 Labour:Branch 7 0.212**
(0.842) (0.162) (0.101)
Branch 4 —3.276%** —-0.013 Labour:Branch 8 0.256**
(0.843) (0.163) (0.100)
Branch 5 —3.363*** —0.142 Labour:Branch 10 0.220**
(0.840) (0.161) (0.101)
Branch 6 —3.428"* —0.129 Capital per Empl:Branch 1 0.479***
(0.843) (0.162) (0.084)
Branch 7 —3.065*** 0.151 Capital per Empl:Branch 2 0.418***
(0.839) (0.161) (0.084)
Branch 8 —3.567* —0.187 Capital per Empl:Branch 3 0.362%**
(0.842) (0.162) (0.083)
Branch 10 —0.026 —0.006 Capital per Empl:Branch 4 0.318***
(0.017) (0.017) (0.084)
KBC Investment Innovation:Branch 1 —0.004 Capital per Empl:Branch 5 0.334***
(0.011) (0.084)
KBC Investment Innovation:Branch 2 —0.004 Capital per Empl:Branch 6 0.318***
(0.010) (0.083)
KBC Investment Innovation:Branch 3 —0.004 Capital per Empl:Branch 7 0.367*
(0.010) (0.083)
KBC Investment Innovation:Branch 4 —0.008 Capital per Empl:Branch 8 0.320%*
(0.010) (0.083)
KBC Investment Innovation:Branch 5 —0.004 Capital per Empl:Branch 10 0.382***
(0.012) (0.083)
KBC Investment Innovation:Branch 6 0.007 Constant 9.374*** 6.025**
(0.010) (0.838) (0.163)
KBC Investment Innovation:Branch 7 —0.005 Observations 7456 7.456
) (0.011) R? 0.185 0.156
KBC Investment Innovation:Branch 8 —0.010 Adjusted R? 0.180 0.155
) (0.009) F Statistic 419717 (df=40;7415)  106.046""" (df = 13; 7442)
KBC Investment Innovation:Branch 10 0.007
(0.010) Note: *p<0.1; **p<0.05; ***p<0.01

Figure 4.15 presents the diagnostics of the interaction model. In analogous manner to previous results the
residuals (a) cluster towards the centre of the plot. They have a similar symmetry around the horizontal
line with both positive and negative residuals. Hence there is no curvature in the residuals. The residual
points are obviously not scattered, thus strengthening the weak linear relationship.

Unfortunatly the residuals are not normally distributed which is mostly related to the long-tailed distribution
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Table 4.20: Model Comparison

Res.Df RSS Df Sum of Sq F Pr(>F)
1 7415 2219.54
2 7442  2296.63 -27 -77.09  9.54  0.0000

of labour productivity. The values are associated with the presence of large residuals from branch of
industry groups containing greater labour productivity. Consequently the departure from the normality
assumptions causes uncertainties concerning the p-values, since they can be incorrect due to the heavy-
tailed error distribution.

A few outliers are visible according to the plot.
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Table 4.21 presents the updated estimated model where the model only includes the interaction between
the KBC investment innovation and branch of industry. Compared to the previous interaction model 4.19,
variables capital per employee, labour are now significant and have a positive impact on the labour pro-
ductivity, which is aligned with the plots of the explanatory variables and the labour productivity. Moreover
the KBC investment is still perceived as not significant.

According to the table, although still low, the adjusted R? value of the new model indicates a weak predic-
tion of new observations.

Table 4.22 presents the model comparisons of the previous interaction model with the new updated in-
teraction model. The updated model is nested within the full model. The test rejects the hypothesis that
the additional terms are equal to zero, stating that the full interaction model fits better than the updated
interaction model.

Table 4.21: Regression results for the updated interaction model

Dependent variable: Dependent variable:
Labour Productivity Labour Productivity
KBC Investment Innovation 0.007 Indicator for KBC investment Innovation —0.026
(0.009) (0.017)
Branch 1 0.392** KBC Investment Innovation:Branch 1 0.006
(0.177) (0.010)
Branch 2 0.056 KBC Investment Innovation:Branch 2 0.006
(0.176) (0.010)
Branch 3 —0.141 KBC Investment Innovation:Branch 3 0.002
(0.174) (0.010)
Branch 4 —0.040 KBC Investment Innovation:Branch 4 —0.003
(0.175) (0.009)
Branch 5 —0.007 KBC Investment Innovation:Branch 5 0.001
(0.175) (0.012)
Branch 6 —0.153 KBC Investment Innovation:Branch 6 0.011
(0.174) (0.010)
Branch 7 —0.122 KBC Investment Innovation:Branch 7 0.0002
(0.175) (0.010)
Branch 8 0.192 KBC Investment Innovation:Branch 8 —0.006
(0.174) (0.009)
Branch 10 —0.205 KBC Investment Innovation:Branch 10 0.016
(0.175) (0.010)
Labour 0.042*** Constant 6.021"**
(0.005) (0.176)
Capital per Employee 0.066** Observations 7.456
(0.003) R? 0.126
Adjusted R? 0.124
F Statistic 48.867** (df =22; 7433)
Note: *p<0.1; **p<0.05; ***p<0.01

Table 4.22: Model Comparison

Res.Df RSS Df Sumof Sq F Pr(>F)
1 7415 2219.54
2 7433 227398 -18 -54.44 10.10  0.0000
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4.4.4 Backward Elimination Method - Mallow’s Cp

Table 4.23 presents the results from the backward elimination method with the model selection criteria of
Mallow Cp, using bootstrap to assess the number of times the selection criteria prefers the parameters in
question.

In comparison to the updated model 4.21 on page 58, the Mallow Cp once again disregards the parameters
KBC investment, capital per employee and labour. In analogous manner from previous results, it perceives
the branch of industry to contribute to labour productivity. Moreover, it finds the interaction between the
factor capital per employee and branch of industry, labour and branch of industry relatively strong, indic-
ated by the scatterplots. Thus is prefers the interaction where the interaction between the factors contribute
to labour productivity, while disregarding the individual slopes of parameter capital per employee, labour
and the KBC investment.

Table 4.23: Bootstrap with Backward Elimination Method - Mallow’s Cp

Dependent variable: Dependent variable:
Labour Productivity Labour Productivity

KBC Investment Indicator Innovation 129 Labour:Branch 0 427
Branch 0 600 Labour:Branch 1 124
Branch 1 602 Labour:Branch 2 581
Branch 2 353 Labour:Branch 3 976
Branch 3 254 Labour:Branch 4 976
Branch 4 626 Labour:Branch 5 561
Branch 5 804 Labour:Branch 6 995
Branch 6 635 Labour:Branch 7 33
Branch 7 442 Labour:Branch 8 950
Branch 8 1000 Labour:Branch 10 251
Branch 10 0 Capital per Employee:Branch 0 821
KBC Investment Innovation:Branch 0 419 Capital per Employee:Branch 1 1000
KBC Investment Innovation:Branch 1 323 Capital per Employee:Branch 2 1000
KBC Investment Innovation:Branch 2 596 Capital per Employee:Branch 3 1000
KBC Investment Innovation:Branch 3 711 Capital per Employee:Branch 4 700
KBC Investment Innovation:Branch 4 453 Capital per Employee:Branch 5 994
KBC Investment Innovation:Branch 5 69 Capital per Employee:Branch 6 900
KBC Investment Innovation:Branch 6 1000 Capital per Employee:Branch 7 1000
KBC Investment Innovation:Branch 7 172 Capital per Employee:Branch 8 982
KBC Investment Innovation:Branch 8 488 Capital per Employee:Branch 10 1000
KBC Investment Innovation:Branch 10 800 KBC Investment Innovation 0

Capital per Employee 0

Labour 0

Observations 3,431
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4.5 Current status examination of organisational work and work en-
vironment in Swedish working life (2015 by work Environment
Authority)

The obtained result for KBC components total expenses for education and competence development per
employee and total expenses for re-organisation per employee will be presented in two separate subsections
in order to avoid confusion. The model selection assessment will be presented in a grouped manner.

4.5.1 KBC Component - Total Expenses for Education and Competence Develop-
ment Per Employee

Figure A.13 on page 109 presents three plots; the total expenses for education and competence development
per employee, the square root of the the total expenses for education and competence development per
employee and the distribution of the KBC component from the survey. According to the figure it is visible
that the distribution of the KBC investment is still heavy-tailed after the transformation has occurred in an
attempt to suppress the heavy-tailed distribution, in accordance to 3.1.6 in section Outliers on page 22 and
3.2.2 in section Model Description on page 25.

The figures A.13 contain a sample of 500 observations from the survey for an improved plot, while for the
presented histogram, the full data set is presented. According to the histogram the KBC investment still
takes the form of a heavy-tailed distribution after the transformation, although reduced.

4.5.2 Branch of Industry Assessment - Total Expenses for Education and Compet-
ence Development Per Employee

Figure 4.16 present a boxplot of total expenses for education and competence development per employee as
a function of the branch of industries. Due to its heavy-tailed distribution an additional boxplot is presented
where the square root transformation is applied to the KBC component.

According to the boxplot the outcome produces an improved and readable plot for the KBC investment per
branch of industry, although slightly skewed for branch of industry capital intensive manufacturing and
knowledge intensive service. Nonetheless it is more symmetric. Values perceived as extreme are still found
in some industry branches.

Assessing the branch of industry comparisons, there seem to exist a slight indication of discrepancy in the
KBC investment between the groups.

Table 4.24 presents the analysis of variance (ANOVA) test. It compares the mean of the KBC investment
per employee between the. The test rejects the hypothesis that the mean KBC investment per employee
is equal in all industry branches. Moreover since the standard deviation of each group is not equal due to
its distribution, the table presents a non-parametric Kruskal-Wallis test which concludes the same as the
ANOVA test.

Table 4.25 presents the Bonferroni post-hoc pairwise comparisons between the mean value of the groups.
According to the table the KBC investment in group capital intensive goods is significantly different from
all groups except for finance and knowledge intensive service. Moreover group knowledge intensive service
is significantly different from the majority of the groups, except for knowledge intensive manufacturing and
finance.
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Figure 4.16: Left: Boxplot of Total Expenses for Education and Competence Development Per Employee
| Branch of Industry. Right: Boxplot of the Square Root of Total Expenses for Education and Competence

Development Per Employee | Branch of Industry.

Table 4.24: Top: Anova summary. Bottom: Kruskal-Wallis

ANOVA Summary
Df SumSq MeanSq Fvalue Pr(>F)
as.factor(BranschO7_Crude) 9 546.87 60.76 5.47  0.0000
Residuals 715  7943.75 11.11
Kruskal-Wallis Rank Sum Test
Chi-Squared Df  P-value
Kruskal-Wallis 45.2702 9 0.0000
Table 4.25: Bonferroni method (post-hoc)
Branch of Industry Branch of Industry Branch of Industry
1-0 1.000 8-1 0.083 5-4 0.000
2-0 1.000 10-1 0.000 6-4 0.000
3-0 1.000 3-2 1.000 7-4 0.000
4-0 1.000 4-2 1.000 8-4 0.390
5-0 0.042 5-2 0.000 10-4 0.000
6-0 1.000 6-2 1.000 6-5 0.000
7-0 0.216 7-2 0.040 7-5 1.000
8-0 1.000 8-2 0.001 8-5 0.000
10-0 0.187 10-2 0.040 10-5 1.000
2-1 0.000 4-3 0.443 7-6 0.063
3-1 0.000 5-3 0.000 8-6 0.000
4-1 0.000 6-3 1.000 10-6 0.101
5-1 0.000 7-3 0.106 8-7 0.000
6-1 0.000 8-3 0.000 10-7 1.000
7-1 0.000 10-3 0.107 10-8 0.000
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4.5.3 Interaction Assessment - Total Expenses for Education and Competence De-
velopment Per Employee

Figure 4.17 depicts a plot of labour productivity against KBC investment, conditioned on branch of in-
dustry. Due to the information described in 3.1.6 in section Outliers on page 22 and 3.2 in section Econo-
metric method on page 24, the KBC investment and labour productivity are transformed, seen in the right
plot. The conditional variable illustrates the differences amongst the branch industries. Focusing on the
right plot, where the transformations have made the detection of linear dependencies easier, there seem to
exist an indication of linearity in the majority of the industry branches. One should disregard group trade
(0) due to its small group size.

Moreover examining the differences between the groups, it is suggested that inferaction between the factors
exist.

Additional to the plots, figure 4.17 presents the computed mean for KBC investment per employee per
branch of industry. Finance display the highest value followed by capital intensive manufacturing. Capital
intensive service is not coined with high levels of KBC investment. The chart pie display that the branch
industry capital intensive manufacturing exhibits greater KBC investment in total value.

Figure 4.18 presents labour productivity against capital per employee, conditioned on branch of industry
and labour productivity against labour, conditioned on branch of industry. As previously implemented
for the KBC investment and labour productivity, analogous transformations for the explanatory variables
capital per employee and labour are applied in order to detect the linearity, shown in the plots.

According to the plots, association is existent in all groups, indicating a relationship between the explan-
atory variables and labour productivity. Logically capital per employee and labour should influence the
labour productivity of firms.

In similar case of KBC investment, according to the plots there is a weak suggestion of interaction between
the factors capital per employee, labour and branch of industry, on the dependent variable.

Note that group frade (0) is to disregarded.
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Figure 4.17: Top left: KBC investment per Employee VS Labour Productivity | Branch of Industry.

Top right: Square root of KBC investment per Employee VS Log Labour Productivity | Branch of Industry.
Bottom left: Distribution of the mean for Total Expenses for Education and Competence Development per
Employee | Branch of Industry.

Bottom right: Distribution of the mean for Total Expenses for Education and Competence Development
per Employee | Branch of Industry.
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4.5.4 KBC Component - Total Expenses for Re-Organisation per Employee

Figure A.14 on page 109 presents three plots; the total expenses for re-organisation per employee, the
square root of the the total expenses for re-organisation per employee and the distribution of the KBC com-
ponent from the survey. According to the figure it is visible that the distribution of the KBC investment is
still heavy-tailed after the transformation has occurred in an attempt to suppress the heavy-tailed distribu-
tion, in accordance to 3.1.6 in section Outliers on page 22 and 3.2.2 in section Model Description on page
25.

The figures A.14 contain a sample of 500 observations from the survey for an improved plot, while for the
presented histogram, the full data set is presented. According to the histogram the KBC investment still
takes the form of a heavy-tailed distribution after the transformation, barely reduced.

4.5.5 Branch of Industry Assessment - Total Expenses for Re-Organisation per
Employee

Figure 4.19 present a boxplot of total expenses for re-organisation per employee as a function of the branch
of industries. Due to its heavy-tailed distribution an additional boxplot is presented where the square-root
transformation has been applied to the KBC component.

According to the boxplot the results from the transformation is neglible for the KBC investment per branch
of industry. Moreover it is still heavy tailed for all the groups. Values perceived as extreme are still found
in the majority of the industry branches.

Assessing the branch of industry comparisons, there does not seem to exist a slight indication of discrep-
ancy in the KBC investment.
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Figure 4.19: Left: Boxplot of Total Expenses for Re-organisation per Employee | Branch of Industry. Right:
Boxplot of the Square Root of Total Expenses for Re-organisation per Employee | Branch of Industry.

Table 4.26 compares the mean KBC investment per employee between the groups through the analysis of
variance (ANOVA) test. The test does not reject the hypothesis of equal mean KBC investment between
the groups. Moreover since the standard deviation of each sample may not be equal due to its distribution,
the table presents a non-parametric Kruskal-Wallis test which concludes the same as the ANOVA test.
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Table 4.27 presents the Bonferroni post-hoc pairwise comparisons between the mean value of the groups.
According to the table the KBC investment in group finance is significantly not different from all groups
except, while the other groups exhibit variability in their differences to specific groups.

Table 4.26: Top: Anova summary. Bottom: Kruskal-Wallis

ANOVA Summary
hline Df SumSq MeanSq Fvalue Pr(>F)
as.factor(Bransch07_Crude) 9 70.58 7.84 1.19  0.3007
Residuals 715  4727.38 6.61
Kruskal-Wallis Rank Sum Test
Chi-Squared Df  P-value
Kruskal-Wallis 14.6947 9  0.09967

Table 4.27: Bonferroni method (post-hoc)

Branch of Industry Branch of Industry Branch of Industry

1-0 1.000 8-1 0.894 5-4 0.000
2-0 1.000 10-1 1.000 6-4 0.000
3-0 1.000 3-2 1.000 7-4 0.000
4-0 1.000 4-2 0.973 8-4 0.015
5-0 1.000 5-2 1.000 10-4 1.000
6-0 1.000 6-2 0.000 6-5 0.000
7-0 0.815 7-2 1.000 7-5 1.000
8-0 1.000 8-2 0.000 8-5 0.000
10-0 1.000 10-2 1.000 10-5 0.014
2-1 1.000 4-3 1.000 7-6 0.000
3-1 1.000 5-3 0.002 8-6 1.000
4-1 1.000 6-3 0.001 10-6 0.000
5-1 0.817 7-3 0.000 8-7 0.000
6-1 0.672 8-3 0.032 10-7 0.000
7-1 0.009 10-3 1.000 10-8 0.000

4.5.6 Interaction Assessment - Total Expenses for Re-Organisation per Employee

Figure 4.20 depicts a plot of labour productivity against KBC investment, conditioned on branch of in-
dustry. Due to the information described in 3.1.6 in section Outliers on page 22 and 3.2 in section Econo-
metric method on page 24, the KBC investment and labour productivity are transformed, seen in the right
plot. The conditional variable illustrates the discrepancies amongst the branch industries. Focusing on the
right plot where the transformations are negligible, the indication of linearity is rejected.

Moreover examining the differences between the groups, it is suggested that interaction between the factors
does not exist as since their contribution to labour productivity is the same across the groups.

Additional to the scatterplots, figure 4.20 presents the computed mean for KBC investment per employee
per branch of industry. Finance display the highest value followed by capital intensive goods. One must
take into account that the sample sizes of each group can exhibit great differences. Construction and labour
intensive service is not coined with high levels of KBC investment. The chart pie display that the branch
industry capital intensive goods exhibit greater KBC investment in total value.
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Figure 4.20: Top left: KBC investment per Employee VS Labour Productivity | Branch of Industry.

Top right: Square root of KBC investment per Employee VS Log Labour Productivity | Branch of Industry.
Bottom left: Distribution of the mean for Total Expenses for Re-Organisation per Employee | Branch of
Industry.

Bottom right: Distribution of the mean for Total Expenses for Re-Organisation per Employee | Branch of
Industry.
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4.5.7 Regression results

Table 4.28 presents the results from the estimated models. The estimated models consists of a interaction
model and one without the interrogated interaction. According to the table the suggestions of interaction
are further weakened for all factors. The intercept acts as the baseline of group finance (0).

Slope parameter KBC investment education and competence development is significant on labour pro-
ductivity for both models. KBC investment re-organisation is weak significant for the model that excludes
the interaction.

Peculiarly analogous with previous results, labour and capital per employee is only significant for the
model that excludes the interaction even though the plots presents a relationship between the explanatory
variables and labour productivity.

Furthermore the model that excludes the interaction finds the indicators for KBC investments to be signi-
ficant.

According to the table, although very low, the adjusted R? value of the interaction model indicates a slightly
better prediction of new observations.

Table 4.29 presents the model comparison of the two models through a ANOVA test. The test rejects the
hypothesis of equal models, thus the greater model adds more information than the simple model since
few interaction groups contributes to the model. Due to not finding the variables significant in influencing
the labour productivity, further tests are not made. The results will be aligned with the results from the
previous survey 4.4, Community Innovation Survey 2012 - 2014 on page 74 since the sample size derives
from survey Community Innovation Survey 2012 - 2014.

90



CHAPTER 4. RESULTS

Table 4.28: Regression results between interaction and no interaction models

Dependent variable: Dependent variable:
Labour Productivity Labour Productivity
(Inclusion of ) (Exclusion of i (Inclusion of ) (Exclusion of
KBC Investment Education and Competence Development 0.058"* 0.024° KBC Investment Re-Organisation:Branch 5 0.037
(0.022) (0.006) (0.069)
KBC Investment Re-Organisation 0.049 0.046°+* KBC Investment Re-Organisation:Branch 6 0.002
(0.047) (0.011) (0.050)
Labour 0.035 0.044°+* KBC Investment Re-Organisation:Branch 7 0.021
(0.048) (0.014) (0.051)
Capital per Labour 0.055" 0.122°+ KBC Investment Re-Organisation:Branch 8 ~0.024
(0.026) (0.009) (0.048)
Indicator for KBC investment Education and Competence Development ~0.521 0.358 KBC Investment Re-Organisation:Branch 10
(0.705) (0.517)
Indicator for KBC investment Re-Organisation —0.152 0.128 Labour:Branch 1 0.028
(0.777) (0.521) (0.059)
Branch 1 0.642 0.142 Labour:Branch 2 0.095
(0.723) (0.518) (0.078)
Branch 2 0.742 0.276 Labour:Branch 3 0.035
(0.713) (0.517) (0.067)
Branch 3 0.801 0.274 Labour:Branch 4 ~0.028
(0.721) (0.519) (0.066)
Branch 4 0.414 0.083 Labour:Branch 5 0.006
(0.725) (0.516) (0.067)
Branch 5 0.525 0.105 Labour:Branch 6 —0.062
(0.740) (0.061)
Branch 6 0.224 Labour:Branch 7 ~0.007
(0.699) (0.062)
Branch 7 0.252 Labour:Branch 8 0.055
(0.573) (0.056)
Branch § —0.192" Labour:Branch 10
(0.092)
Branch 10 0.277°+ Capital per Empl:Branch 1 0.175°+
(0.075) (0.033)
KBC Investment Education and Competence Development:Branch 1 —0.024 Capital per Empl:Branch 2 0.099
(0.028) (0.063)
KBC Investment Education and Competence Development:Branch 2 ~0.079"* Capital per Empl:Branch 3 ~0.019
(0.030) (0.046)
KBC Investment Education and Competence Development:Branch 3 ~0.013 Capital per Empl:Branch 4 0.012
(0.030) (0.047)
KBC Investment Education and Competence Development:Branch 4 —0.024 Capital per Empl:Branch 5 ~0.028
(0.027) (0.044)
KBC Investment Education and Competence Development:Branch 5 0.044 Capital per Empl:Branch 6 0.039
(0.031) (0.048)
KBC Investment Education and Competence Development:Branch 6 —0.006 Capital per Empl:Branch 7 0.026
(0.027) (0.049)
KBC Investment Education and Competence Development:Branch 7 ~0.063" Capital per Empl:Branch 8 0.082°**
(0.033) (0.029)
KBC Investment Education and Competence Development:Branch 8 0.038 Capital per Empl:Branch 10
(0.025)
KBC Investment Education and Competence Development:Branch 10 Constant 5.5347 5.587+*
(0.681) (0.530)
KBC Investment Re-Organisation:Branch 1 0.012 Observations 209 209
- (0.048) R? 0461 0.385
KBC Investment Re-Organisation:Branch 2 —0.036 Adjusted R? 0422 0371
(0.052) F Statistic 12.020** (df = 47; 661)  28.897"** (df = 15; 693)
KBC Investment Re-Organisation:Branch 3 —0.033
(0.051) Note: p<0.1; **p<0.05; ***p<0.01
KBC Investment Re-Organisation:Branch 4 0.033
(0.053)

Table 4.29: Model Comparison

Res.Df RSS Df Sum of Sq F Pr(>F)
1 661 157.53
2 693 179.74 -32 -22.21 291 0.0000
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Chapter 5

Discussion

5.1 Measurement of the KBC investment

A debatable aspect for this study is the measurement creation for the KBC investments in order to identify
the estimated value of the KBC components distributed towards the branch of industries in Sweden. Cur-
rently there does not exist research for the accumulation of the KBC investment on micro level, referring
to enterprise level. Current research regarding the KBC investments is approximated on macro level and
thus display its development on an aggregated level, as a percentage of the GDP. Therefore the assessment
concerning KBC investments will lack dimension and more importantly not represent an accurate present-
ation concerning the KBC investments and its relation to the firms. Consequently measurements had to be
created with the help of expertise and the FDB-database supplied by SCB. If the trend in size growth of
KBC investment continues to escalate and its causality to economies continues to increase, a change in the
regulations set by policymakers will not be far away in order to adapt to the "new economy”. With develop-
ments of the national accounts and new policies concerning accounting, the extraction of KBC investments
will hopefully become more transparent. Nevertheless the creation of the measurements were vital due to
the current insufficient databases concerning KBC investments in order to achieve a visual concerning the
current distribution of KBC investment in Sweden towards the branch of industries. Hence the process
implementation for the measurement creation of KBC investments can be used as a reference for future
assessment.

5.2 Regression Model

An explanation to the weak results of the chosen model and its model fit, is related to the lack of additional
explanatory variables and more importantly, the time perspective; historical data points needed to assess
the contributions of investment on labour productivity over a longer time span. Unfortunately current
relevant variables are not accessible because of the accumulation difficulties or because additional relevant
explanatory variables are unknown at this point in time. Still, modelling suggested that an association
between labour productivity and KBC investments existed. Thus there was an indication agreement in the
obtained results and the results of Haskel (2012), although weak, due to the lack of historical data.
Supplementary known influential explanatory variables that contribute to the labour productivity were not
supplied by Statistics Sweden for this study due to the goals and limitations of this study. An added
dimension to the explanation of labour productivity could be the individual level of employees, such as the
educational level of the employees.

Since the majority of the observations that participated in the surveys did not exhibit any KBC investments,
the presented distribution was asymmetrical, implying that a minority of the observations actually invested
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in KBC assets. Nonetheless, the results are meant to illustrate how KBC investments can be analysed and
how to develop databases for the collection of KBC assets. More importantly, the results presented the
current status of KBC investments and its distribution in the Swedish economy.

5.2.1 Missing values

Minor unanswered sub-query’s can result with a great loss of observations. It was therefore imperative to
allocate the reason behind the missing data. Given the substance of the surveys and its extensiveness, the
missing values may not have been random (MNAR). Besides the already discussed grounds related to this
thesis concerning missing values in 3.1.5 on page 21, further ground is needed to be covered. Missing val-
ues can furthermore arise due to secrecy of the companies or the reluctance to reveal sensitive information
concerning their operations and risk exposure. The simple scenario of unknown information as a cause of
complexity within the firm can also be the case (Soley-Bori, 2013). Moreover, there are questions in the
surveys that are difficult to comprehend for the participants or difficult to distinguish from one another;
the survey caretaker might not be inserted in the concerned field of questions. Consequences related to
the discussed circumstances will result with data sets that suffer from a great portion of observations that
contain missing values, spread out in various variables.

Deciding on the best path that will subsequently result with the optimum results is difficult. There are vari-
ous methods to deal with the various types of missing data. With the inclusion of the chosen method used
in 3.1.5 on page 21, there is deletion methods consisting of partial deletion and listwise deletion, single
imputation methods such as mean substitution or model based methods consisting of maximum likelihood
or multiple imputation; see (Rubin, 2002; Schafer, 1997). Using deletion methods such as listwise deletion
or pairwise deletion has its positives with a combination of its negatives. Listwise deletion will return a
data set with observations where full information is available. Thus it excludes observations that exhibit
missing values in any of the variables, reducing the sample size. The advantages here is the simplicity of its
execution and it enables comparability across various analysis but it reduces the statistical power of the in-
ferences due to the loss of observations. Consequently due to the nature of the surveys used for this thesis,
the loss of observations will be large given the high probability that the missingness is not random and the
large portion of observations containing missing values in various variables. Moreover the data set might
lose large quantities of imperative information due to the loss of many observations. Pairwise deletion
only removes the variables from the observations that are missing, hence it retains as much information as
possible which is positive but it becomes difficult to compare analyses due to sample discrepancies over
time. Single imputation methods enables the analysis to run at complete case but it increases the biasness
of the estimates. There are various methods considered to the family of imputation. Mean- or median
substitutions replaces the missing value with the mean or median. The substituted value can be computed
by allocating the stratum of the observation or other parameters of interest when computing the substituted
value.

One can argue that the implementation of changing the non-respondents to no for indicator based variables
and zero for numerical based variables in order to retain observations is an incorrect imputation of the
data. The logic behind the chosen procedure given a non-response or the response alternative that result
with a recorded missing value is believed to be robust given the structure of the surveys and rationality of
the survey caretaker. Thus the sample size remained intact and the assessment concerning the distribution
of KBC assets remained stronger. Deleting the missing values could have decreased the likelihood of the
statistical analysis from being distorted when assessing the data, although subsequently exhibiting weaker
statistical power due to the sample size reduction.

Once historical data concerning the observations deriving from the surveys are collected, the imputations
will be more accurate by examining the pattern of an observation. Another possibility would be to con-
sider the stratum distribution, the branch of industry distribution or the size magnitude of the corporation
when computing the median or mean for the missing values. Considering both branch of industry and the
magnitude of the corporations in the stratum’s would exclude the potential threat of grouping enterprises
with large spread in their KBC investments or grouping together enterprises operating in different markets.
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Hence obtaining a more precise measurement for the mean or median.

5.3 Quadruple merge

A discussed approach during this study was to pivot to a merged data set for further assessment; containing
data from each individual survey. An issue that arose with the merged data set was the loss of observations.
Due to having surveys with different purposes and aim, they targeted different populations marked by
specific attributes and therefore the population sampling is non-identical. Moreover, the size of the surveys
differ. Therefore a cross-sectional data set was obtained when merging the data sets deriving from the
surveys. Observations not in union in all the surveys were removed due to the matching difficulty amongst
the surveys. Consequently the size of the merged data set was much smaller in comparison to the surveys
in their original state. With great probability the observations that remained are the firms with an employee
staff of 200 or more. These observations are obligated to participate in the majority of the surveys created
at SCB in order to obtain more harmony amongst the surveys.

Moreover, since this thesis deals with multiple surveys resulting with data originating from various data
sources, it increases the sensitivity regarding the deletion of extreme values when examining each data set
individually. Observations perceived as extreme or highly influential in data set A, might not be extreme
or highly influential in data set B given that there exist an intersection for that observation. Deleting
observations exhibiting extreme values with regard to one KBC component might remove vital information
regarding a different KBC component whom its value is not extreme. Thus in the merged case and for the
individual cases of each survey, the deletion of an observation is very sensitive. The same case iterates
itself when plotting the KBC components towards labour productivity and accounting for the branch of
industry differentiation.

An additional issue that arose with the merged data set was the allocated weights. Each survey had alloc-
ated weights attached to each observation in order to get a correct representation of the Swedish industry.
Merging the data set would misplace the weights and their purpose, thus returning inaccurate representation
of the Swedish industry.

5.4 Future work

The progression in the assessment concerning the KBC investments is dependent on the continuous accu-
mulation of data in the field of KBC assets. Thus future data is imperative to strengthen the conclusion
concerning the KBC investments and the topics linked to KBC assets. Tapping into a data source where his-
torical data is supplied enhances the drawn conclusion regarding the course of the KBC investments within
the economy and its estimated value. With the supply of time series data, the assessment whether KBC
investments contribute to the labour productivity of firms and the economys workforce will be enabled.
According to economics, todays implemented investments will not display a positive output in the results
until a few years (E. Parcharidis). Thus the conclusion concerning its contribution is in need of more data.
However this study set out to identify KBC investments in Sweden and to develop a framework boundary
regarding the construction for the measurement of the KBC investments in order to increase the quality for
the field of KBC investment. Thus the illustration of KBC investments and its spread on Sweden’s industry
was achieved.

A milestone during this study was to examine the expenditures on KBC investments per branch of industry,
with the crudest classification concerning the companies. The assessment with a selective classification
considering the firms would have been very interesting and more informative. The examination could then
have been more meticulous. Furthermore it would be very interesting to view the discrepancies in the
magnitude classification of firms.
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Chapter 6

Conclusions

This thesis set out to increase the quality of the current database for the KBC investments by identifying
components defined as KBC investments according to the theoretical framework, and initiating a frame-
work embryo for the construction concerning measurements of the KBC investments. With the guidelines
given by Tillvixtanalys (Tillvixtanalys, 2014) the accumulation of the KBC investments was accomplished
on a micro level. With the accumulated data, a descriptive illustration of the expenditures on the KBC in-
vestments per industry in Sweden was enabled. According to the study, branch of industry knowledge
intensive service and finance featured high levels of KBC investment, while branch of industry construc-
tion marked low levels of KBC investments.

Moreover, the study aimed to assess the relationship between KBC investments and labour productivity
of firms. Additionally, an objective was to assess if KBC investments increases the economic results of
firms due to the increased labour productivity of firms; since the increase in labour productivity indicates
a growth in added value of firms. Hence the indication statement of growth in the economic results with
the contribution of KBC investments. The obtained results presented a small indication of contribution
concerning the KBC investments on labour productivity. Unfortunately, further data collected at consistent
time points in the future is needed to assess the significant possible contribution of KBC investments to the
labour productivity, both for Sweden’s economy and economic growth of both Sweden and its enterprises.
Thus, the results of this study concerning the relationship between labour productivity and KBC invest-
ments should be taken with a grain of salt.

Strengthening the databases for KBC investments will become important for future understanding and as-
sessment concerning the trajectory of the Swedish economy. Further enhancement concerning the research
field of KBC investments and the identification of the KBC components will be vital.
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A.1 ICT usage in firms 2014
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Figure A.1: Left: Distribution of Firms Labour Productivity in Survey ICT usage in firms.
Right: Distribution of Firms Log Labour Productivity in Survey ICT usage in firms.
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Figure A.2: Left: Plot of Firms Labour Productivity in Survey ICT usage in firms. Right: Plot of Firms
Log Labour Productivity in Survey ICT usage in firms. Note: Both present a sample of 500 observations
for a clearer vision.
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Figure A.3: Left: Total Expenditure for Software Development for Own Usage per Employee.

Middle: Square Root of Total Expenditure for Software Development for Own Usage per Employee
Right: Histogram of Square Root of Total Expenditure for Software Development for Own Usage per
Employee.
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Table A.1: Regression comparison results
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A.2 Expenditures in IT and Marketing in firms 2014
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Figure A.4: Left: Distribution of Firms Labour Productivity in Survey Expenditures in IT and Marketing.
Middle: Distribution of Firms Log Labour Productivity in Survey Expenditures in IT and Marketing.
Right: Boxplot of Firms log labor productivity by branch of industry in Survey Expenditures in IT and

Marketing.
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Figure A.5: Left: Plot of Firms Labour Productivity in Survey Expenditures in IT and Marketing.
Right: Plot of Firms Log Labour Productivity in Survey Expenditures in IT and Marketing. Note: Both
present a sample of 500 observations for a clearer vision.
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Figure A.6: Left: Total Expenses for Software per Employee.
Middle: Square Root of Total Expenses for Software per Employee
Right: Histogram of Square Root of Total Expenses for Software per Employee.
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Figure A.7: Left: Total Expenses for Marketing per Employee.
Middle: Square Root of Total Expenses for Marketing per Employee
Right: Histogram of Square Root of Total Expenses for Marketing per Employee.
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A.3 Community Innovation Survey 2012 - 2014
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Figure A.8: Left: Distribution of Firms Labour Productivity in Survey Community Innovation 2012 - 2014.
Middle: Distribution of Firms Log Labour Productivity in Survey Community Innovation 2012 - 2014.
Right: Boxplot of Firms log labor productivity by branch of industry in Survey Community Innovation
2012 - 2014.
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Figure A.9: Left: Plot of Firms Labour Productivity in Survey Community Innovation 2012 - 2014.
Right: Plot of Firms Log Labour Productivity in Survey Community Innovation 2012 - 2014. Note: Both
present a sample of 500 observations for a clearer vision.
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Figure A.10: Left: Total Expenses for Innovation per Employee.
Middle: Square Root of Total Expenses for Innovation per Employee
Right: Histogram of Square Root of Total Expenses for Innovation per Employee.

A.4 Current status examination of organisational work and work
environment in Swedish working life in 2015 (NU2015) by work
Environment Authority
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Figure A.11: Left: Distribution of Firms Labour Productivity in Survey Current status examination of or-
ganisational work and work environment in Swedish working life in 2015.

Middle: Distribution of Firms Log Labour Productivity in Survey Current status examination of organisa-
tional work and work environment in Swedish working life in 2015.

Right: Boxplot of Firms log labor productivity by branch of industry in Survey Current status examination
of organisational work and work environment in Swedish working life in 2015.
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Figure A.12: Left: Plot of Firms Labour Productivity in Survey Current status examination of organisa-
tional work and work environment in Swedish working life in 2015.

Right: Plot of Firms Log Labour Productivity in Survey Current status examination of organisational work
and work environment in Swedish working life in 2015. Note: Both present a sample of 500 observations
for a clearer vision.
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Figure A.13: Left: Total Expenses for Education and Competence Development Per Employee.

Middle: Square Root of Total Expenses for Education and Competence Development Per Employee
Right: Histogram of Square Root of Total Expenses for Education and Competence Development Per
Employee.
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S

Broad Structure of NACE Rev. 2

e L e

A Agriculture, forestry and fishing

B Mining and quarrying 05-09
C Manufacturing 10-33
D Electricity, gas, steam and air conditioning supply 35
E Water supply; sewerage, waste management and remediation activities 36-39
F Construction 41 -43
G Wholesale and retail trade; repair of motor vehicles and motorcycles 45 - 47
H Transportation and storage 49 - 53
1 Accommodation and food service activities 55-56
J Information and communication 58 -63
K Financial and insurance activities 64 - 66
L Real estate activities 68
M Professional, scientific and technical activities 69 -75
N Administrative and support service activities 77 - 82
(0] Public administration and defence; compulsory social security 84
P Education 85
Q Human health and social work activities 86 - 88
R Arts, entertainment and recreation 90-93
S Other service activities 94 - 96
T Activities of households as employers; uOndifferentiated goods- and services-producing activities of 97 - 98

households for own use
U Activities of extraterritorial organisations and bodies 929

eurostat NACE Rev. 2 - Statistical classification of economic activites in the European Community 57



Forteckning Over verksamhetsarter enligt Svensk naringsgrensindelning (SNI12007) pa 5-sifferniva

01110

01120
01131
01132
01133
01134
01135
01140
01150
01160
01191
01199
01210
01220
01230
01240
01250
01260
01270
01280

01290
01301
01302
01410

01420
01430
01440
01450
01461
01462
01471
01472
01491
01492
01499
01500
01610
01620
01630
01640
01700

JORDBRUK, SKOGSBRUK OCH
FISKE

Odling av spannmal (utom ris), baljvaxter
och oljevaxter

Odling av ris

Potatisodling

Sockerbetsodling

Odling av gronsaker (kksvéaxter) pa friland
Odling av gronsaker (koksvaxter) i véxthus
Svampodling m.m.

Odling av sockerror

QOdling av tobak

QOdling av fibervaxter

Odling av prydnadsvéxter i vaxthus
Odling av 6vriga ett- och tvaariga vaxter
QOdling av druvor

Odling av tropiska och subtropiska frukter
QOdling av citrusfrukter

Odling av kérnfrukter och stenfrukter
Odling av andra frukter och bar samt notter
Odling av oljehaltiga frukter

Odling av véaxter for dryckesframstallning
Odling av kryddvéxter, drog- och
medicinalvéxter

Odling av andra flerariga vaxter

Odling av plantskolevaxter i véxthus
Odling av plantskolevaxter m.m. pa friland
Mjélkproduktion och uppfédning av
nétkreatur av mjélkras

Uppfédning av andra notkreatur och bufflar
Uppfédning av hastar och andra hastdjur
Uppfédning av kameler och kameldjur
Uppfédning av far och getter

Uppfodning av sméagrisar

Uppfédning av slaktsvin

Aggproduktion (fér férsalining)
Uppfodning av fjaderfa, ej aggproduktion
Renskétsel

Uppfddning av séllskapsdjur

Ovrig uppfédning av andra djur

Blandat jordbruk

Service till véxtodling

Service till husdjursskotsel

Bearbetning av skérdade vaxter
Bearbetning av utsade

Jakt och service i anslutning hartill

02101
02102
02109
02200
02300

02401
02409
03111
03119
03120
03210
03220

05100
05200
06100
06200
07100
07210
07290
08110

08120

08910
08920
08930
08990
09100

09900

10111
10112
10120

10130
10200

10310

10320
10390

Skogsforvaltning

Skogsskotsel

Ovrig skogsférvaltning och skogsskotsel
Drivning (avverkning)
Insamling av annat vilt vaxande
skogsmaterial &n tra
Virkesmétning

Ovrig service till skogsbruk
Tralfiske i saltvatten

Ovrigt saltvattensfiske
Sétvattensfiske

Fiskodling i saltvatten
Fiskodling i sotvatten
UTVINNING AV MINERAL

Stenkolsutvinning

Brunkolsutvinning

Utvinning av rapetroleum

Utvinning av naturgas
Jarnmalmsutvinning

Utvinning av uran- och toriummalm
Utvinning av annan malm

Brytning av natursten, kalk- och gipssten,
krita och skiffer

Utvinning av sand, grus och berg; utvinning
av lera och kaolin

Brytning av kemiska mineral
Torvutvinning

Saltutvinning

Diverse 6vrig utvinning av mineral
Stodtjanster till rapetroleum- och
naturgasutvinning

Stodtjanster till annan utvinning

TILLVERKNING

Kreatursslakt

Styckning av kott

Beredning och héllbarhetsbehandling av
fiaderfakott

Charkuteri- och annan kéttvarutillverkning
Beredning och héllbarhetsbehandling av
fisk samt skal- och blétdjur

Beredning och hallbarhetsbehandling av
potatis

Juice- och safttillverkning

Annan beredning och
hallbarhetsbehandling av frukt, bar och
gronsaker

10410
10420
10511
10519
10520
10611
10612

10620
10710

10721
10722

10730
10810
10821
10822

10830
10840

10850

10860

10890
10910
10920
11010

11020
11030
11040

11050
11060
11070

12000
13100
13200
13300

13910
13921

13922

Framstallning av oljor och fetter
Matfettstillverkning

Osttillverkning

Annan mejerivarutillverkning
Glasstillverkning

Mijoltillverkning

Tillverkning av frukostflingor, mixer och
andra livsmedelsberedningar av
kvarnprodukter

Stérkelsetillverkning

Tillverkning av mjukt matbréd och farska
bakverk

Knackebrddstillverkning

Tillverkning av kex och konserverade
bakverk

Tillverkning av pastaprodukter
Sockertillverkning

Tillverkning av sockerkonfektyrer
Tillverkning av choklad och
chokladkonfektyrer

Framstallning av te och kaffe
Tillverkning av senap, ketchup, kryddor och
andra smaksattningsmedel

Tillverkning av lagad mat och fardigratter
(ej pa restaurang eller i butik)
Tillverkning av homogeniserade
livsmedelspreparat inklusive dietmat
Framstallning av andra livsmedel
Framstallning av beredda fodermedel
Framstallning av mat till séllskapsdjur
Destillering, rening och tillblandning av
spritdrycker

Framstallning av vin fran druvor
Framstalining av cider och andra fruktviner
Framstalining av andra icke-destillerade
jasta drycker

Framstalining av 61

Framstalining av malt

Framstallning av laskedrycker,
mineralvatten och annat vatten pa flaska
Tobaksvarutillverkning

Garntillverkning

Vavnadstillverkning

Blekning, fargning och annan
textilberedning

Tillverkning av trikavav

Soémnad av gardiner, sangklader och
linnevaror

Tillverkning av presenningar, talt, segel o.d.

13930
13940
13950
13960

13990
14110
14120

14130
14140

14190

14200
14310
14390
15110

15120

15200
16101
16102
16103
16210
16220
16231
16232
16233
16239

16240
16291
16292
16293

17111

17112
17113
17121
17122

17123
17129

2008-01-29

Tillverkning av mattor

Tagvirkes- och bindgarnstillverkning
Tillverkning av bondad duk

Tillverkning av andra tekniska textilier och
industritextilier

Ovrig textilietillverkning

Tillverkning av l&der- och skinnklader
Tillverkning av arbets-, skydds- och
overdragsklader

Tillverkning av andra gang- och ytterklader
Tillverkning av underklader, skjortor och
blusar

Tillverkning av andra bekladnadsvaror och
tillbehor

Tillverkning av palsvaror

Tillverkning av strumpor

Tillverkning av andra trikavaror

Garvning och annan laderberedning;
palsberedning

Tillverkning av reseffekter, handvaskor,
sadel- och seldon m.m.

Tillverkning av skodon

Sagning av tra

Hyvling av tra

Traimpregnering

Tillverkning av faner och trébaserade skivor
Tillverkning av sammansatta parkettgolv
Tillverkning av monteringsfardiga tréhus
Tillverkning av dorrar av tra

Tillverkning av fonster av tra

Tillverkning av 6vriga byggnads- och
inredningssnickerier (takbjalkar, takstolar,
trappor, racken, vikvaggar, trapersienner)
Traforpackningstillverkning

Tillverkning av féradlade tradbranslen
Ovrig tréavarutillverkning

Tillverkning av varor av kork, halm, rotting
od.

Tillverkning av mekanisk eller halvkemisk
massa

Sulfatmassatillverkning
Sulfitmassatillverkning

Tillverkning av tidnings- och journalpapper
Tryckpapperstillverkning, ej tidnings- och
journalpapper

Tillverkning av kraftpapper och kraftpapp
Ovrig tillverkning av papper och papp



17211

17219

17220

17230
17240
17290

18110
18121
18122
18130

18140

18200
19100
19200
20110
20120
20130

20140

20150

20160
20170
20200

20300
20410

20420
20510
20520
20530
20590
20600
21100
21200
22110

22190
22210
22220
22230
22290
23110

Tillverkning av wellpapp och
wellpappférpackningar

Ovrig tillverkning av pappers- och
pappforpackningar

Tillverkning av hushalls- och hygienartiklar
av papper

Tillverkning av skrivpapper, kuvert o.d.
Tapettillverkning

Tillverkning av andra pappers- och
pappvaror

Tryckning av dagstidningar

Tryckning av tidskrifter

Tryckning av bocker och 6vriga trycksaker
Grafiska tjénster fore tryckning
(prepress/premedia)

Bokbindning och andra tjanster i samband
med tryckning

Reproduktion av inspelningar
Tillverkning av stenkolsprodukter
Petroleumraffinering
Industrigasframstallning

Tillverkning av fargamnen

Tillverkning av andra oorganiska
baskemikalier

Tillverkning av andra organiska
baskemikalier

Tillverkning av godselmedel och
kvéveprodukter

Basplastframstalining

Tillverkning av syntetiskt basgummi
Tillverkning av bekdmpningsmedel och
andra lantbrukskemiska produkter
Tillverkning av farg, lack, tryckfarg m.m.
Tillverkning av tval, sapa, tvattmedel och
polermedel

Tillverkning av parfymer och toalettartiklar
Sprangamnestillverkning

Tillverkning av lim

Tillverkning av eteriska oljor

Tillverkning av 6vriga kemiska produkter
Konstfibertillverkning

Tillverkning av farmaceutiska basprodukter
Tillverkning av lakemedel

Tillverkning av dack och slangar;
regummering

Annan gummivarutilliverkning
Tillverkning av plasthalvfabrikat
Plastférpackningstillverkning
Byggplastvarutillverkning

Annan plastvarutillverkning
Framstallning av planglas

23120
23130

23140
23190

23200
23310

23320

23410

23420
23430
23440

23490
23510
23520
23610

23620
23630
23640
23650
23690

23701

23709

23910
23991
23999

24100

24200

24310
24320
24330

24340
24410
24420
24430
24440
24450
24460
24510

Bearbetning av planglas

Tillverkning av buteljer, glasférpackningar
och husgeréd av glas

Tillverkning av glasfiber

Tillverkning av andra glasvaror inklusive
tekniska glasvaror

Tillverkning av eldfasta produkter
Tillverkning av keramiska golv- och
vaggplattor

Tillverkning av murtegel, takpannor och
andra byggvaror av tegel

Tillverkning av keramiska hushalls- och
prydnadsartiklar

Tillverkning av keramiska sanitetsartiklar
Tillverkning av keramiska isolatorer o.d.
Tillverkning av andra tekniska keramiska
produkter

Tillverkning av andra keramiska produkter
Tillverkning av cement

Tillverkning av kalk och gips

Tillverkning av betongvaror for
byggéandamal

Tillverkning av gipsvaror fér byggédndamal
Tillverkning av fabriksblandad betong
Tillverkning av murbruk

Tillverkning av fibercementvaror
Tillverkning av andra varor av betong,
cement och gips

Huggning, formning och slutlig bearbetning
av sten for byggnadsandamal

Huggning, formning och slutlig bearbetning
av sten for prydnadsandamal
Slipmedelstillverkning

Tillverkning av varor av sten- och mineralull
Diverse 6vrig tillverkning av icke-metalliska
mineraliska produkter

Framstallning av jarn och stal samt
ferrolegeringar

Tillverkning av ror, ledningar, ihaliga profiler
och tillbehor av stal

Tillverkning av kalldragen stalstang
Tillverkning av kallvalsade stalband
Tillverkning av andra kallformade produkter
av stal

Tillverkning av kalldragen staltrad
Framstalining av adla metaller
Framstalining av aluminium

Framstallning av bly, zink och tenn
Framstalining av koppar

Framstallning av andra metaller
Tillverkning av kérnbréansle

Gjutning av jarn

24520
24530
24540
25110

25120
25210

25290

25300

25400
25500

25610
25620
25710
25720
25730
25910
25920
25930

25940
25991

25999
26110
26120
26200
26300
26400
26510

26520

26600

26700

26800

27110

27120

27200
27310
27320

27330

Gjutning av stal

Gjutning av lattmetall

Gjutning av andra metaller

Tillverkning av metallstommar och delar
darav

Tillverkning av dérrar och fénster av metall
Tillverkning av radiatorer och pannor for
centraluppvarmning

Tillverkning av andra cisterner, tankar, kar
och andra behallare av metall
Tillverkning av anggeneratorer utom
varmvattenpannor for centraluppvarmning
Tillverkning av vapen och ammunition
Smidning, pressning, prégling och valsning
av metall; pulvermetallurgi

Belaggning och dverdragning metall
Metallegoarbeten

Tillverkning av bestick

Tillverkning av I&s och gangjarn
Tillverkning av verktyg och redskap
Tillverkning av stalfat o.d. behallare
Tillverkning av lattmetallférpackningar
Tillverkning av metalltradvaror, kedjor och
fjadrar

Tillverkning av nitar och skruvar
Tillverkning av diskbénkar, sanitetsgods
m.m. av metall fér byggandamal

Diverse 6vrig metallvarutillverkning
Tillverkning av elektroniska komponenter
Tillverkning av kretskort

Tillverkning av datorer och kringutrustning
Tillverkning av kommunikationsutrustning
Tillverkning av hemelektronik

Tillverkning av instrument och apparater for
matning, provning och navigering
Urtillverkning

Tillverkning av stralningsutrustning samt
elektromedicinsk och elektroterapeutisk
utrustning

Tillverkning av optiska instrument och
fotoutrustning

Tillverkning av magnetiska och optiska
medier

Tillverkning av elmotorer, generatorer och
transformatorer

Tillverkning av eldistributions- och
elkontrollapparater

Batteri- och ackumulatortillverkning
Tillverkning av optiska fiberkablar
Tillverkning av andra elektroniska och
elektriska ledningar och kablar
Tillverkning av kabeltillbehér

27400
27510

27520

27900
28110

28120
28130

28140
28150

28210
28220

28230

28240

28250

28290

28300

28410

28490
28910
28920

28930

28940

28950

28960

28990
29101

29102

29200

29310

29320

30110

Tillverkning av belysningsarmatur
Tillverkning av elektriska hushallsmaskiner
och hushallsapparater

Tillverkning av icke-elektriska
hushallsmaskiner och hushallsapparater
Tillverkning av annan elapparatur
Tillverkning av motorer och turbiner utom
for luftfartyg och fordon

Tillverkning av fluidteknisk utrustning
Tillverkning av andra pumpar och
kompressorer

Tillverkning av andra kranar och ventiler
Tillverkning av lager, kugghjul och andra
delar for kraftéverforing

Tillverkning av ugnar och brannare
Tillverkning av lyft- och
godshanteringsanordningar

Tillverkning av kontorsmaskiner och
kontorsutrustning (utom datorer och
kringutrustning)

Tillverkning av motordrivna handverktyg
Tillverkning av maskiner och apparater for
kyla och ventilation utom for hushail
Ovrig tillverkning av maskiner for allmant
andamal

Tillverkning av jord- och
skogsbruksmaskiner

Tillverkning av verktygsmaskiner for
metallbearbetning

Tillverkning av 6vriga verktygsmaskiner
Tillverkning av maskiner for metallurgi
Tillverkning av gruv-, bergbrytnings- och
byggmaskiner

Tillverkning av maskiner for framstallning
av livsmedel, drycker och tobaksvaror
Tillverkning av maskiner for produktion av
textil-, bekladnads- och ladervaror
Tillverkning av maskiner for produktion av
massa, papper och papp

Tillverkning av maskiner fér gummi och
plast

Tillverkning av 6vriga specialmaskiner
Tillverkning av personbilar och andra latta
motorfordon

Tillverkning av lastbilar och andra tunga
motorfordon

Tillverkning av karosserier for motorfordon;
tillverkning av slapfordon och
pahéngsvagnar

Tillverkning av elektrisk och elektronisk
utrustning fér motorfordon

Tillverkning av andra delar och tillbehér till
motorfordon

Byggande av fartyg och flytande materiel



30120
30200

30300
30400

30910
30920
30990
31011

31012

31021
31022
31030
31090
32110
32120

32130
32200
32300
32400
32501

32502
32910
32990
33110

33120
33130

33140

33150

33160

33170

33190

33200

Byggande av fritidsbatar

Tillverkning av ralsfordon (aven
signalutrustning for trafik eller sakerhet, ej
for fordon)

Tillverkning av luftfartyg, rymdfarkoster o.d.
Tillverkning av militéra stridsfordon (&ven
reparation)

Tillverkning av motorcyklar

Tillverkning av cyklar och invalidfordon
Diverse 6vrig transportmedelstillverkning
Tillverkning av kontors- och butiksmébler
(&ven mabler till annan offentlig miljo, som
hotell, restaurang, verkstader m.fl.)
Tillverkning av kontors- och
butiksinredningar (aven fér annan offentlig
miljé, som hotell, restaurang, verkstader
mAfl.)

Tillverkning av kéksmébler

Tillverkning av koksinredningar
Tillverkning av madrasser

Tillverkning av andra mébler

Pragling av mynt

Tillverkning av smycken, guld- och
silversmedsvaror

Tillverkning av bijouterier o.d.

Tillverkning av musikinstrument
Tillverkning av sportartiklar

Tillverkning av spel och leksaker
Tillverkning av medicinska och dentala
instrument och tillbehor

Tillverkning av tandproteser

Tillverkning av borstbinderiarbeten
Diverse ovrig tillverkning

Reparation av metallvaror (ej
egentillverkade)

Reparation av maskiner (ej egentillverkade)
Reparation av elektronisk och optisk
utrustning (ej egentillverkad)

Reparation av elapparatur (ej
egentillverkad)

Reparation och underhall av fartyg och
batar (ej egentillverkade)

Reparation och underhall av luftfartyg och
rymdfarkoster (ej egentillverkade)
Reparation och underhall av andra
transportmedel (ej egentillverkade eller
motorfordon)

Reparation av annan utrustning (ej
egentillverkad)

Installation av industrimaskiner och
-utrustning

FORSORJNING AV EL, GAS, VARME
OCH KYLA

35110
35120
35130
35140
35210
35220

35230
35300

36001
36002
37000
38110
38120
38210

38220

38311
38312

38319
38320
39000

F

41100
41200

42110
42120
42130
42210

42220

42910
42990
43110
43120
43130
43210
43221
43222
43223

Generering av elektricitet

Overféring av elektricitet

Distribution av elektricitet

Handel med elektricitet

Framstallning av gas

Distribution av gasformiga bréanslen via
rérnét

Handel med gas via rornat

Forsorjning av varme och kyla
VATTENFORSORJUNING;
AVLOPPSRENING,
AVFALLSHANTERING OCH
SANERING

Grundvattenférsérjning
Ytvattenforsorjning

Avloppsrening

Insamling av icke-farligt avfall

Insamling av farligt avfall

Behandling och bortskaffande av icke-farligt
avfall

Behandling och bortskaffande av farligt
avfall

Demontering av uttjénta fordon
Demontering av elektrisk och elektronisk
utrustning

Demontering av évrig kasserad utrustning
Atervinning av kallsorterat material

Sanering; efterbehandling av jord och
vatten samt annan verksamhet for
féroreningsbekampning

BYGGVERKSAMHET

Utformning av byggprojekt

Byggande av bostadshus och andra
byggnader

Anléggning av végar och motorvagar
Anlaggning av jarnvagar och tunnelbanor
Anlaggning av broar och tunnlar
Allmannyttiga anlaggningsarbeten for
varme, vatten och aviopp
Anléaggningsarbeten for el och
telekommunikation

Vattenbyggnad

Ovriga anlaggningsarbeten

Rivning av hus och byggnader

Mark- och grundarbeten
Markundersdkning

Elinstallationer

Varme- och sanitetsarbeten
Ventilationsarbeten

Kyl- och frysinstallationsarbeten

43229
43290
43310
43320
43330
43341
43342
43390
43911
43912
43991

43999

45110

45191

45192

45201

45202

45203

45204

45310

45320

45400

46110

46120

46130

46141

46142

46150

46160

Ovriga VVS-arbeten

Andra bygginstallationer

Puts-, fasad- och stuckatérsarbeten
Byggnadssnickeriarbeten

Golv- och vaggbelaggningsarbeten
Méleriarbeten

Glasmasteriarbeten

Annan slutbehandling av byggnader
Takarbeten av plat

Takarbeten av andra material an plat
Uthyrning av bygg- och
anlaggningsmaskiner med férare
Diverse 6vrig specialiserad bygg- och
anlaggningsverksamhet

HANDEL; REPARATION AV
MOTORFORDON OCH
MOTORCYKLAR

Handel med personbilar och latta
motorfordon

Handel med lastbilar, bussar och
specialfordon

Handel med husvagnar, husbilar,
slapfordon och pahangsvagnar

Allman service och reparation av
motorfordon utom motorcyklar

Plat-, lack- och glasreparationer pa
motorfordon utom motorcyklar (aven
rostskyddsbehandling)

Installationer och reparationer av elsystem
till motorfordon utom motorcyklar
Déckservice

Parti- och provisionshandel med
reservdelar och tillbehdr till motorfordon
utom motorcyklar

Detaljhandel med reservdelar och tillbehor
till motorfordon utom motorcyklar
Handel med och service av motorcyklar
inklusive reservdelar och tillbehor
Provisionshandel med jordbruksravaror,
levande djur, textilravaror och
textilhalvfabrikat

Provisionshandel med bransle, malm,
metaller och industrikemikalier
Provisionshandel med virke och
byggmaterial

Provisionshandel med maskiner, industriell
utrustning, fartyg och luftfartyg utom
kontorsutrustning och datorer
Provisionshandel med kontorsutrustning
och datorer

Provisionshandel med mébler, hushalls-
och jarnhandelsvaror

Provisionshandel med textilier, klader,
skodon och l&dervaror

46170

46180

46190
46210

46220
46230
46240
46310
46320
46330

46340
46350
46360

46370

46380

46390

46410
46420
46431

46432

46433

46434
46435

46440

46450
46460

46470

46480
46491
46492
46499
46510

46521
46522
46610

46620

Provisionshandel med livsmedel, drycker
och tobak

Provisionshandel med annat
specialsortiment

Provisionshandel med blandat sortiment
Partihandel med spannmal, ratobak, utséade
och djurfoder

Partihandel med blommor och véxter
Partihandel med levande djur

Partihandel med hudar, skinn och lader
Partihandel med frukt och grénsaker
Partihandel med kétt och kéttvaror
Partihandel med mejeriprodukter, agg,
matolja och matfett

Partihandel med drycker

Partihandel med tobak

Partihandel med socker, choklad och
sockerkonfektyrer

Partihandel med kaffe, te, kakao och
kryddor

Partihandel med andra livsmedel, bl.a. fisk,
skal- och blétdjur

Icke specialiserad partihandel med
livsmedel, drycker och tobak

Partihandel med textilier

Partihandel med kl&der och skodon
Partihandel med elektriska
hushéllsmaskiner och -apparater
Partihandel med ljud- och bildanlaggningar
samt videoutrustning

Partihandel med inspelade band och skivor
fér musik och bild

Partihandel med elartiklar

Partihandel med fotografiska och optiska
produkter

Partihandel med glas och porslin,
rengoéringsmedel

Partihandel med parfym och kosmetika
Partihandel med medicinsk utrustning och
apoteksvaror

Partihandel med mébler, mattor och
belysningsartiklar

Partihandel med ur och guldsmedsvaror
Partihandel med sport- och fritidsartiklar
Partihandel med kontorsférbrukningsvaror
Partihandel med 6vriga hushallsvaror
Partihandel med datorer och
kringutrustning samt programvara
Partihandel med elektronikkomponenter
Partihandel med teleprodukter
Partihandel med jordbruksmaskiner och
-utrustning (inkl. traktorer)

Partihandel med verktygsmaskiner



46630

46640

46650
46660

46691

46692

46699

46710
46720
46731

46732
46741
46742
46750
46761
46762
46769
46771
46772

46773

46900
47111

47112

47191
47199
47210

47220

47230

47241

47242
47250

47260

47291
47299

47300

Partihandel med gruv-, bygg- och
anlaggningsmaskiner

Partihandel med textil-, sy- och
stickmaskiner

Partihandel med kontorsmébler
Partihandel med andra kontorsmaskiner
och kontorsutrustning

Partihandel med mét- och
precisionsinstrument

Partihandel med datoriserad
materialhanteringsutrustning

Partihandel med diverse andra maskiner
och diverse annan utrustning

Partihandel med brénslen

Partihandel med metaller och metallmalmer
Partihandel med virke och andra
byggmaterial

Partihandel med sanitetsgods
Partihandel med jarnhandelsvaror
Partihandel med VVS-varor

Partihandel med kemiska produkter
Partihandel med industriférnédenheter
Partihandel med emballage

Partihandel med 6vriga insatsvaror
Partihandel med uttjanta fordon
Partihandel med metallavfall och
metallskrot

Partihandel med avfall och skrot av
icke-metall

Ovrig partihandel

Varuhus- och stormarknadshandel, mest
livsmedel, drycker och tobak
Livsmedelshandel med brett sortiment, ej
varuhus eller stormarknad

Annan varuhus- eller stormarknadshandel
Ovrig detaljhandel med brett sortiment
Specialiserad butikshandel med frukt och
gronsaker

Specialiserad butikshandel med kétt och
charkuterier

Specialiserad butikshandel med fisk, skal-
och blotdjur

Specialiserad butikshandel med bréd och
konditorivaror

Specialiserad butikshandel med konfektyrer
Specialiserad butikshandel med
alkoholhaltiga och andra drycker
Specialiserad butikshandel med
tobaksvaror

Specialiserad butikshandel med halsokost
Ovrig specialiserad butikshandel med
livsmedel

Specialiserad detaljhandel med drivmedel

47410

47420

47430

47510
47521

47522

47523

47531

47532

47540

47591

47592

47593

47594

47595

47610
47621
47622

47630

47641

47642
47643
47650

47711

47712
47713
47714
47715
47721

47722

47730

Specialiserad butikshandel med datorer,
programvara, data- och tv-spel
Spegcialiserad butikshandel med
telekommunikationsutrustning
Specialiserad butikshandel med ljud- och
bildanlaggningar samt videoutrustning
Specialiserad butikshandel med textilier
Specialiserad butikshandel med virke och
byggvaror

Specialiserad butikshandel med jérn- och
VVS-varor

Specialiserad butikshandel med farger,
fernissor och lacker

Specialiserad butikshandel med mattor och
annan vagg- och golvbekladnad
Specialiserad butikshandel med
inredningstextilier

Specialiserad butikshandel med elektriska
hushallsmaskiner och hushallsapparater
Specialiserad butikshandel med mébler for
hemmet

Specialiserad butikshandel med
kontorsmabler

Specialiserad butikshandel med glas,
porslin och andra bosattningsvaror
Specialiserad butikshandel med
belysningsartiklar

Specialiserad butikshandel med
musikinstrument och noter

Specialiserad butikshandel med bdcker
Specialiserad butikshandel med tidningar
Specialiserad butikshandel med
kontorsforbrukningsvaror

Specialiserad butikshandel med inspelade
och oinspelade band och skivor fér musik
och bild

Specialiserad butikshandel med sport- och
fritidsartiklar utom cyklar och batar
Specialiserad butikshandel med cyklar
Specialiserad butikshandel med batar
Specialiserad butikshandel med spel och
leksaker

Specialiserad butikshandel med herr-, dam-
och barnklader, blandat

Specialiserad butikshandel med herrklader
Specialiserad butikshandel med damklader
Specialiserad butikshandel med barnklader
Specialiserad butikshandel med pélsar
Specialiserad butikshandel med skodon
och ladervaror

Specialiserad butikshandel med vaskor,
reseffekter och ladervaror

Apotekshandel

47740

47750

47761

47762

47771
47772

47781

47782

47783

47784

47789
47791

47792
47793
47810

47820

47890

47911

47912

47913

47914

47915

47916

47917
47919

47991
47992

47993

47994
47999

Specialiserad butikshandel med
sjukvardsartiklar

Specialiserad butikshandel med kosmetika
och hygienartiklar

Specialiserad butikshandel med blommor
och andra véxter, fron och gédselmedel
Specialiserad butikshandel med sma
séllskapsdjur

Specialiserad butikshandel med ur
Specialiserad butikshandel med
guldsmedsvaror och smycken
Specialiserad butikshandel med glaségon
och andra optiska artiklar utom
fotoutrustning

Specialiserad butikshandel med
fotoutrustning

Specialiserad butikshandel med konst samt
galleriverksamhet

Specialiserad butikshandel med mynt och
friméarken

Ovrig specialiserad butikshandel
Butikshandel med antikviteter och
begagnade bécker

Butikshandel med &vriga begagnade varor
Auktioner i butik

Torg- och marknadshandel med livsmedel,
drycker och tobak

Torg- och marknadshandel med textilier,
klader och skodon

Torg- och marknadshandel med 6vriga
varor

Postorderhandel och detaljhandel pa
Internet med brett sortiment
Postorderhandel och detaljhandel pa
Internet med bekladnadsvaror
Postorderhandel och detaljhandel pa
Internet med bdcker och andra mediavaror
Postorderhandel och detaljhandel pa
Internet med datorer och annan elektronisk
utrustning

Postorderhandel och detaljhandel pa
Internet med sport- och fritidsutrustning
Postorderhandel och detaljhandel pa
Internet med bosattningsvaror

Auktioner pa Internet

Postorderhandel och detaljhandel pa
Internet med 6vriga varor
Provisionsdetaljhandel (ej auktioner)
Ambulerande och tillfallig handel med
livsmedel

Ambulerande och tillfallig handel med
6vriga varor

Auktioner ej i butik eller pa Internet

Ovrig detaljhandel ej i butik

49100
49200
49311
49319
49320
49390
49410
49420
49500
50101

50102

50201
50202

50301

50302

50401

50402

51101
51102
51211
51212
51220
52100
52211
52219
52220
52230
52241
52249
52290
53100
53201
53202
53203

55101
55102
55103
55201

TRANSPORT OCH MAGASINERING

Jarnvégstransport, passagerartrafik
Jarnvégstransport, godstrafik
Linjebussverksamhet

Ovrig kollektivtrafik

Taxitrafik

Annan landtransport av passagerare
Végtransport, godstrafik

Flyttjanster

Transporter i rorsystem

Reguljar sjotrafik 6ver hav och kust av
passagerare

Icke reguljar sjétrafik 6ver hav och kust av
passagerare

Reguljar sjétrafik 6ver hav och kust av gods
Icke reguljar sjétrafik 6ver hav och kust av
gods

Reguljar sjétrafik pa inre vattenvagar av
passagerare

Icke reguljar sjotrafik pa inre vattenvagar av
passagerare

Reguljar sjotrafik pa inre vattenvagar av
gods

Icke reguljar sjétrafik pa inre vattenvagar av
gods

Reguljér lufttransport av passagerare

Icke reguljar lufttransport av passagerare
Reguljér lufttransport av gods

Icke reguljar lufttransport av gods
Rymdfart

Magasinering och varulagring

Bargning for landtransport

Ovriga stdtjénster till landtransport
Stodtjanster till sjdtransport

Stodtjanster till lufttransport
Hamngodshantering

Ovrig godshantering

Ovriga stdtjanster till transport
Postbefordran via nationella posten
Annan postbefordran

Bud- och kurirverksamhet
Tidningsdistribution

HOTELL- OCH
RESTAURANGVERKSAMHET
Hotellverksamhet med restaurangrérelse
Drift av konferensanlaggningar
Hotellverksamhet utan restaurangrérelse
Vandrarhemsverksamhet



55202

55300
55900
56100
56210

56291
56292
56293

56294
56299
56300

58110
58120
58131
58132
58140
58190
58210
58290

59110
59120

59130
59140

59200
60100
60200

61100
61200
61300
61900
62010

62020

62030
62090
63110
63120
63910
63990

Stugbyverksamhet m.m. (4ven
rumsuthyrning)
Campingplatsverksamhet

Annan logiverksamhet
Restaurangverksamhet
Cateringverksamhet vid enskilda
evenemang

Drift av personalmatsalar
Centralkoksverksamhet for sjukhus
Centralkoksverksamhet for skolor,
omsorgs- och andra institutioner
Cateringverksamhet for transportsektorn
Ovrig cateringverksamhet
Barverksamhet

INFORMATIONS- OCH
KOMMUNIKATIONSVERKSAMHET
Bokutgivning

Publicering av kataloger och séandlistor
Dagstidningsutgivning
Annonstidningsutgivning

Utgivning av tidskrifter

Annan forlagsverksamhet

Utgivning av dataspel (programvara)
Utgivning av annan programvara (ej for
dataspel)

Produktion av film, video och TV-program
Efterproduktion av film, video och
TV-program

Film-, video- och TV-programdistribution
Filmvisning (kino-, video- och dvd-film,
aven filmklubbverksamhet)
Ljudinspelning och fonogramutgivning
Sandning av radioprogram

Planering av TV-program och
sandningsverksamhet

Tradbunden telekommunikation
TradI6s telekommunikation
Telekommunikation via satellit

Annan telekommunikation
Dataprogrammering (utveckling av
programvaror, hemsidor och
programmering)
Datakonsultverksamhet (utveckling av
datasystem)

Datordrifttjanster

Andra IT- och datatjanster
Databehandling, hosting o.d.
Webbportaler

Nyhetsservice

Ovriga informationstjanster

64110
64190
64201
64202

64301
64309

64910
64920
64991

64992
64993
64999
65111
65119
65120
65200

65300
66110

66120

66190

66210

66220

66290

66301

66309

68100

68201

68202

68203

68204

FINANS- OCH
FORSAKRINGSVERKSAMHET
Centralbanksverksamhet

Annan monetar finansférmedling
Holdingverksamhet i finansiella koncerner
Holdingverksamhet i icke-finansiella
koncerner

Investeringsfonder

Andra fonder och liknande finansiella
enheter

Finansiell leasing

Annan kreditgivning

Investment- och
riskkapitalbolagsverksamhet

Handel med och forvaltning av
vardepapper, for egen rékning
Férvaltning av och handel med
vardepapper, for en begransad och sluten
krets av dgare

Diverse 6vrig finansférmedling
Fondanknuten livforsakring

Ovrig livférsakring

Skadeforsakring

Aterforsakring
Pensionsfondsverksamhet
Administrativa tjanster till finansiella
marknader

Verksamhet utférd av vardepappers- och
varuméklare (handel fér annans rékning)
Andra stodtjanster till finansiella tjanster
utom forsékring och
pensionsfondsverksamhet

Risk- och skadebeddmning
Verksamhet utford av forsékringsombud
och forsakringsmaklare

Andra stodtjanster till forsakring och
pensionsfondsverksamhet

Férvaltning av investeringsfonder
(vardepappersfonder eller s.k.
specialfonder)

Annan fondforvaltning

FASTIGHETSVERKSAMHET

Handel med egna fastigheter

Uthyrning och férvaltning av egna eller
arrenderade bostader

Uthyrning och férvaltning av egna eller
arrenderade industrilokaler

Uthyrning och férvaltning av egna eller
arrenderade, andra lokaler

Forvaltning i bostadsrattsforeningar (ej pa
uppdrag)

68209

68310
68320

69101
69102
69103
69201
69202
69203
70100

70210
70220

71110

71121

71122

71123
71124

71129
71200

72110
72190

72200

73111
73112
73119
73120

73200
74101
74102
74103
74201
74202
74203

74204

74300

Ovrig férvaltning av egna eller arrenderade
fastigheter

Fastighetsformedling (pa uppdrag)
Fastighetsforvaltning pa uppdrag

VERKSAMHET INOM JURIDIK,
EKONOMI, VETENSKAP OCH
TEKNIK

Advokatbyraverksamhet

Juridiska byraers verksamhet m.m.
Patentbyraverksamhet m.m.

Redovisning och bokféring

Revision

Skatteradgivning

Verksamheter som utdvas av huvudkontor
(aven central administration)

PR och kommunikation
Konsultverksamhet avseende foretags
organisation

Arkitektverksamhet (aven
landskapsarkitekter, ej inredningsarkitekter)
Teknisk konsultverksamhet inom bygg- och
anlaggningsteknik

Teknisk konsultverksamhet inom
industriteknik

Teknisk konsultverksamhet inom elteknik
Teknisk konsultverksamhet inom energi-,
milj6- och VVS-teknik

Ovrig teknisk konsultverksamhet

Teknisk provning och analys (aven
typgodkénnande av fartyg, flygplan,
motorfordon m.m.; periodisk bilbesiktning)
Bioteknisk forskning och utveckling
Annan naturvetenskaplig och teknisk
forskning och utveckling
Samhéllsvetenskaplig och humanistisk
forskning och utveckling
Reklambyraverksamhet
Direktreklamverksamhet

Ovrig reklamverksamhet
Mediebyraverksamhet och
annonsforsaljning

Marknads- och opinionsundersokning
Industri- och produktdesignverksamhet
Grafisk designverksamhet
Inredningsarkitektverksamhet
Portrattfotoverksamhet
Reklamfotoverksamhet

Press- och &vrig fotografverksamhet (dven
flygfotografering; ej portratt eller reklam)
Fotolaboratorieverksamhet (ej i samband
med film- och videoproduktion)
Oversattning och tolkning

74900

75000

77110

77120

77210

77220
77290

77310

77320

77330

77340
77350

77390

77400

78100
78200
78300

79110
79120
79900
80100
80200
80300
81100
81210
81221

81222
81290
81300
82110
82190

Ovrig verksamhet inom juridik, ekonomi,
vetenskap och teknik
Veterinarverksamhet

UTHYRNING, FASTIGHETSSERVICE,
RESETJANSTER OCH ANDRA
STODTJANSTER

Uthyrning och leasing av personbilar och
latta motorfordon

Uthyrning och leasing av lastbilar och andra
tunga motorfordon

Uthyrning och leasing av fritids- och
sportutrustning

Uthyrning av videokassetter och dvd-skivor
Uthyrning och leasing av andra
hushallsartiklar och varor for personligt bruk
(till hushall och foretag)

Uthyrning och leasing av jordbruksmaskiner
och jordbruksredskap (utan forare, aven
skogsbruksmaskiner)

Uthyrning och leasing av bygg- och
anlaggningsmaskiner

Uthyrning och leasing av kontorsmaskiner
och kontorsutrustning (inklusive datorer)
Uthyrning och leasing av fartyg och batar
Uthyrning och leasing av flygplan (utan
beséttning, ej segel- och glidflygplan)
Uthyrning och leasing av 6vrig utrustning
och 6vriga maskiner och materiella
tillgangar

Leasing av immateriell egendom och
liknande produkter, med undantag for
upphovsrattsskyddade verk
Arbetsformedling och rekrytering
Personaluthyrning

Ovrigt tillhandahallande av
personalfunktioner

Resebyraverksamhet

Researrangemang

Turist- och bokningsservice
Sékerhetsverksamhet
Sakerhetssystemtjanster

Spanings- och detektivverksamhet
Fastighetsrelaterade stodtjanster
Lokalvard

Rengdring av byggnader (&ven tankar och
industrimaskiner m.m.)
Skorstensfejarverksamhet

Annan rengéring

Skétsel och underhall av gronytor
Kombinerade kontorstjanster

Kopiering, dokumentsammanstélining och
andra specialiserade kontorstjénster



82200
82300
82910

82920

82990

84111

84112
84113
84114
84115

84121

84122

84123
84124
84125

84131
84132

84133
84139
84210
84221
84222
84223
84231
84232
84233
84240
84250
84300

85100
85201
85202
85311
85312
85321
85322
85323

Callcenterverksamhet

Arrangemang av kongresser och méssor
Inkassoféretags och
kreditupplysningsforetags verksamhet
Forpackningsverksamhet (fér annans
rakning, ej i anslutning till
transportverksamhet)

Ovriga féretagstjanster

OFFENTLIG FORVALTNING OCH
FORSVAR; OBLIGATORISK
SOCIALFORSAKRING

Stats- och kommunledning, lagstiftning och
overgripande planering

Inspektion, kontroll och tillstandsgivning
Skatteforvaltning, indrivning

Sambhallelig informationsférsorjning
Personalforvaltning och andra allmanna
stodtjanster

Administration av grundskole- och
gymnasieskoleutbildning

Administration av universitets- och
hdégskoleutbildning samt forskning
Administration av halso- och sjukvard
Administration av omsorg och socialtjanst
Administration av program for kultur, miljé
och boende m.m.

Administration av infrastrukturprogram
Administration av program for jordbruk,
skogsbruk, jakt och fiske

Administration av arbetsmarknadsprogram
Administration av andra naringslivsprogram
Utrikesforvaltning

Militart forsvar

Gemensam verksamhet for totalforsvaret
Civilt forsvar och frivilligférsvar
Aklagarverksamhet

Domstolsverksamhet

Kriminalvard

Polisverksamhet

Brand- och réaddningsverksamhet
Obligatorisk socialférsékring

UTBILDNING

Forskoleutbildning

Grundskoleutbildning och forskoleklass
Utbildning inom grundsérskola
Studieférberedande gymnasial utbildning
Kommunal vuxenutbildning o.d.
Gymnasial yrkesutbildning

Utbildning inom gymnasieséarskola
Annan gymnasial utbildning

85324
85410

85420
85510
85521
85522
85530

85591
85592
85593

85594
85599
85600

86101
86102

86103

86211
86212

86221

86222

86230
86901
86902

86903
86904
86905
86909

87100

87201

87202

87203

87301

87302

Yrkesforarutbildning m.m.

Eftergymnasial utbildning vid annat &n
universitet och hégskola

Universitets- eller hdgskoleutbildning
Sport- och fritidsutbildning

Kommunala kulturskolans utbildning

Ovrig musik-, dans- och kulturell utbildning
Trafikskoleverksamhet (&ven for fritidsbatar
och icke yrkesmassigt flyg)
Arbetsmarknadsutbildning
Folkhégskoleutbildning

Studieférbundens och
frivilligorganisationernas utbildning
Personalutbildning

Annan 6vrig utbildning

Stédverksamhet for utbildningsvasendet

VARD OCH OMSORG; SOCIALA
TJANSTER

Sluten primarvard

Specialiserad sluten somatisk halso- och
sjukvard pé sjukhus

Specialiserad sluten psykiatrisk hélso- och
sjukvard pa sjukhus
Priméarvardsmottagningar med lakare m.m.
Annan allmén 6ppen hélso- och sjukvard, ej
primarvard

Specialistlakarverksamhet inom 6ppenvard,
pa sjukhus

Specialistlakarverksamhet inom éppenvard,
ej pa sjukhus

Tandlakarverksamhet

Medicinsk laboratorieverksamhet m.m.
Ambulanstransporter och
ambulanssjukvard

Primarvard, ej lakare
Tandhygienistverksamhet

Fysioterapeutisk verksamhet o.d.

Annan 6ppen hélso- och sjukvard, utan
lékare

Boende med sjukskéterskevard

Boende med sarskild service for personer
med utvecklingsstorning eller psykiska
funktionshinder

Boende med sarskild service for barn och
ungdomar med missbruksproblem

Boende med sarskild service for vuxna med
missbruksproblem

Vard och omsorg i sérskilda boendeformer
for aldre personer

Vard och omsorg i sérskilda boendeformer
for personer med funktionshinder

87901

87902

88101
88102

88910
88991

88992

88993
88994
88995

90010
90020
90030
90040
91011
91012
91020
91030

91040

92000
93111
93112
93113
93114
93119

93120

93130
93191
93199
93210
93290

94111

94112

94120

Heldygnsvard med boende fér barn och
ungdomar med sociala problem

Omsorg och sociala insatser i 6vriga
boendeformer for vuxna

Oppna sociala insatser fér &ldre personer
Oppna sociala insatser fér personer med
funktionshinder

Dagbarnvéard

Oppna sociala insatser for barn och
ungdomar med sociala problem

Oppna sociala insatser fér vuxna med
missbruksproblem

Ovriga 6ppna sociala insatser fér vuxna
Humanitéra insatser

Drift av flyktingforlaggning

KULTUR, NOJE OCH FRITID

Artistisk verksamhet

Stodtjanster till artistisk verksamhet
Litterart och konstnarligt skapande
Drift av teatrar, konserthus o.d.
Biblioteksverksamhet
Arkivverksamhet

Museiverksamhet

Vard av historiska minnesmérken och
byggnader och liknande sevardheter
Drift av botaniska tradgardar, djurparker
och naturreservat

Spel- och vadhallningsverksamhet
Drift av skidsportanlaggningar

Drift av golfbanor

Drift av motorbanor

Drift av trav- och galoppbanor

Drift av sporthallar, idrottsplatser och andra
sportanlaggningar (ej uthyrning av
sportutrustning)

Sportklubbars och idrottsforeningars
verksamhet

Drift av gymanlaggningar

Tavling med hastar

Ovrig sportverksamhet

Néjes- och temaparksverksamhet
Ovrig fritids- och néjesverksamhet

ANNAN SERVICEVERKSAMHET

Intressebevakning inom
branschorganisationer
Intressebevakning inom
arbetsgivarorganisationer
Intressebevakning inom
yrkesorganisationer (dven vetenskapliga
samfund)

94200

94910

94920
94990

95110
95120
95210
95220

95230
95240
95250
95290

96011
96012
96021
96022
96030
96040
96090

T

97000
98100

98200

u

99000

Intressebevakning inom
arbetstagarorganisationer

Verksamhet i religiésa samfund (ej
undervisning eller humanitér verksamhet
m.m.)

Verksamhet i politiska organisationer
Verksamhet i andra intresseorganisationer
(ej yrkesorganisationer, artist- eller
forfattarverksamhet)

Reparation av datorer och kringutrustning
Reparation av kommunikationsutrustning
Reparation av hemelektronik

Reparation av hushallsapparater samt av
utrustning fér hem och tradgard

Lagning av skodon och ladervaror
Reparation av mébler och heminredning
Reparation av ur och guldsmedsvaror
Reparation av évriga hushallsartiklar och
personliga artiklar

Industri- och institutionstvéatt
Konsumenttvatt

Harvard (ej tillverkning av peruker)
Skénhetsvard

Begravningsverksamhet

Kroppsvard

Ovriga konsumenttjanster

FORVARVSARBETE | HUSHALL;
HUSHALLENS PRODUKTION AV
DIVERSE VAROR OCH TJANSTER
FOR EGET BRUK

Forvarvsarbete i hushall

Hushallens produktion av diverse varor for
eget bruk

Hushallens produktion av diverse tjanster
for eget bruk

VERKSAMHET VID
INTERNATIONELLA
ORGANISATIONER, UTLANDSKA
AMBASSADER 0.D.

Verksamhet vid internationella
organisationer, utlandska ambassader o.d.
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Har Iémnéde uppgifter ar sekretesskyddade enligi 24 kap. '8 §
—I— offentlighets- och sekretesslagen (2009:400). :

Uppgiftsskyldighet foreligger enligt lagen (2001:99) om den
officiella statistiken. Fragorna 35-37 samt 39 &r frivilliga.

Samrad har skett med Néringslivets Regelnémnd (NNR). ‘

DFO/IF

It-anvandning i féretag

Organisationsnr

5221

Skicka in efterfragade uppgifter
S : : Anvindarnamn: |

Logga in pa www.scb.selit-foretag eller =~ . Lésenord: |

skicka in blanketten i bifogat svarskuvert.

Uppgifterna som ldmnas ska endast avse den foretagsenhet vars namn och
organisationsnummer angivits ovan. For foretag som har verksamhet i flera
linder ska svaren endast avse den svenska delen av verksamheten.

Svaren ska avse foretagets egen verksamhet. It-verksamhet som utfors pa
uppdrag ska inte redovisas.

Frégorna ska besvaras utifran hur situationen var i januari 2015, sdvida
inget annat anges.

Besvara blanketten dven om foretaget inte anvint it. Alla svar dr viktiga
for undersokningens kvalitet.

n ‘It-':spteciyal‘ist'er och it4kunskaper |

1 Har foretaget anstillda it-specialister? []Ja
It-specialister &r anstélida med it som huvudsaklig arbetsuppgift, .
Lex. att utveckla, styra eller underhélla it-system och applikationer. L Nej

RS
o
Y
T
P

2 Erbjod féretaget de anstillda nagon it-relaterad utbildning
under 20147 Ja Nej

a) Utbildning fér it-specialister . . . ................. ... ... [] ]
Svara Nej om féretaget inte hade nagon it-specialist anstélld 2014.

b) Utbildning forannanpersonal . .. ....................... ] []

(TSPr

[TUsT7

3 Rekryterade eller forsokte foretaget rekrytera it-specialister [ ] Ja

ITSPRCRY

under 2014? ; . X ;
o | [ Nej 9 Gatill fraga 5 |
« i ;
§
2 4 Ha°de foret_aggt vakanta it-tjanster under 2014 som var []Ja [TSPVAC 7
% svara att tillsétta? )
L [ Nej
[&]
w
Blankettutgivare Postadress Telefon E-post
Statistiska centralbyran Grupphummer
Statistics Sweden Box 24300
itanvandning@scb.se +

- Enheten for investeringar, FoU och IT 104 51 STOCKHOLM 08-506 945 20




Egen personal, Extern

Ej

' 7 Ungefiar hur stor andel av de anstéllda anvénder

internetanslutna datorer i arbetet?
Med datorer menas persondatorer, bérbara datorer, surfplattor
och andra barbara enheter som till exempel smartphones.

| (1 Nej -» G till avsnitt C

EMPIHSEPCT

% av de anstéllda

3

Var det i huvudsak egen personal eller extern leverantor inkl. anstéllda leverantér aktuellt
som utforde foljande it-funktioner i foretaget 20147 i moder- eller
dotterbolag

a) Drift av servrar, datorer, skrivare ellernatverk . . ............... ] ] ] Fi.. ]

b) Support och underhall av programvara fér allmént kontorsarbete . . [ ] [] (1 7.
T.ex. Word, Excel eller liknande. )

c) Support och underhall av affarssystem, programvara for
hantering av kundinformation, eller databaser . . ............... ] ] ] (7.8
T.ex. ERP (Enterprise Resource Planning), CRM (Customer
Relationship Management) eller liknande.

d) Utveckling av affarssystem, programvara for hantering av
kundinformation, eller databaser . . .................. .. .. ... [] [] (1 ir._BN
T.ex. ERP (Enterprise Resource Planning), CRM (Customer
Relationship Management) eller liknande.

€) Support och underhéll av webblésningar . . ................... ] ] Ol (7. we
T.ex. webbsidor eller e-handelsldsningar.

f) Utveckling av webbldsningar . ............. ... ... ... ... ... ] ] (] (T WE
T.ex. webbsidor eller e-handelslsningar.

g) It-sakerhetochskyddavdata ............................. ] ] [ 7S¢
T.ex. tester med avseende pa it-sdkerhet eller installation av
virusskydd och brandvéggar.

IE} internetanvindning
| 6 Har foretaget tiligang till internet? []Ja [ACC

Fasta bredbandsanslutningar

8 Anvinder féretaget nagon typ av fast bredbandsanslutning? []Ja FIKBR
T.ex. DSL, ADSL, fiberoptik (FTTH), kabel. ] . o : |
 [1Nej 9 Gatillfraga10 |

Vilken hastighet kan féretagets snabbaste fasta internet- ] Under 2 Mbit/s 1S POE

anslutning uppna fér att ta emot data enligt avtalet med
leverantéren?
Markera endast ett svarsalternativ.

[] Minst 2 men mindre &n 10 Mbit/s
[[] Minst 10 men mindre &n 30 Mbit/s
[ ] Minst 30 men mindre &n 100 Mbit/s
[ Minst 100 Mbit/s




Mobila bredbandsanslutningar

Med mobila anslutmngar till internet menas att féretaget anvénder béarbara enheter for
att ansluta till internet via mobiltelefonnt for foretagsdndamal. Foretaget tlllhandahaller
enheterna och betalar helt eller delvis fér abonnemang och anvéndning.

10 Anvinder foretaget barbara enheter som ansluter till internet []Ja MOERER +
via mobiltelefonnétet (3G eller 4G)? ] D
Med bdrbara enheter menas t.ex. bdrbara datorer, surfolattor eller [] Nej
smariphones. Rdkna inte med enheter som bara kan ansluta till
intemet via tradlést nétverk.

11 Ungefér hur stor andel av de anstéllda anvénder bérbara EMP MDIPOT
enheter i arbetet som kan anslutas till internet via mobil- 0 .
telefonnitet? L] % av de anstéllda
Med bérbara enheter menas t.ex. bdrbara datorer, suriplattor elfer
smariphones. Rédkna inte med enheter som bara kan ansluta till
intemet via tradiost nétverk.

Anvandning av webbplats

12 Har foretaget en webbplats? []Ja WER
Svara Ja dven om information om féretaget finns pa en . R /
gemensam webbplats inom en koncem eller féretagsgrupp. a ] Nej -» Ga till fraga 14 |

13 Finns nagot av foljande pa foretagets webbplats? Ja Nej
a) Produktkatalog eller prislista. . ............... ... ... .. .... ] ] WEBACC
b) Mojlighet att lagga bestéliningar, géra bokningar eller reservationer [ ] ] WE R ORD
c) Mojlighet for bestkare att anpassa eller designa produkterna . . .. [ ] ] WE B CTM
d) Majlighet fér kunder att spara sin bestéllning . . ............... ] ] WEB CT
e) Personanpassat innehall for dterkommande bestkare . ... ... ... ] ] R PER
f) Lank eller hanvisning till féretagets profil pa sociala medier . . .. .. ] [] WE R SM

Anvandnmg av sociala medler

Féretag som anvinder sociala medier &r de som har en profil, ett konto eller en licens

beroende pa vad som krivs utifrdn typ av sociala medier.

14 Anvinder féretaget nagot av féljande sociala medier?
Att anvénda sociala medier enligt nedan enbart for betalda
annonser réknas som "Nej".

a) Sociala natverk t.ex. Facebook, LinkedIn eller Yammer . ........

b) Bloggar eller mikrobloggar t.ex. Twitter ... ............ ... .. ..

c) Webbplatser for att dela multimedia t.ex. YouTube, Pinterest
ellerPicasa . ........... i .

d) Wiki-baserade verktyg for kunskapsutbyte . . .................

o0 OOz

| Om Nej pa alla
-» | alternativ,
ga till avsnitt C §

H

ST CNTSHR

SA T WK




15 Anvinder foretaget sociala medier for nagot av foljande
dndamal?

a) Utveckla foretagets image eller marknadsféra féretagets
produkter, t.ex. annonsering eller lansering av nya produkter . . . . .

b) Ta del av eller svara pa kunders asikter, recensioner eller fragor . .

¢) Involvera kunder i utveckling eller innovation av varor
ellertjnster .. ... ... ..

d) Samarbete med affarspartners (t.ex. leverantdrer) eller andra
organisationer, t.ex. myndigheter eller ideella organisationer . . . . .

e) Rekryteringavpersonal ........... ... ... .. ... .

f) Utbyte av synpunkter, asikter eller kunskap inom féretaget . . . ...

Ja Nej

[ [l SMPADVERT
- O ¢ Aa_Pcuqer
(] ] (M- Pcubey
] ]

1 ]

] L]

n Automatiserat informationsutbyte inom fﬁretaget

16 Anvinder foretaget ett affirssystem, s.k. ERP (Enterprise []Ja [Tree P
Resource Planning) for att dela information mellan olika .
funktioner inom foéretaget, t.ex. bokféring, planering, [] Nej
produktion eller marknadsféring?
17 Anvinder foretaget mjukvara for att hantera kundinformation,
s.k. CRM (Customer Relationship Management) for...
a) ... insamling och lagring av kunduppgifter eller for att géra Ja Nej SR S R
kundinformation tillganglig for olika funktioner inom féretaget? . . .. [] ] CAMS TR
b) ... att analysera information om kunder fér marknadsférings-
syfte t.ex. prisséttning, kampanjer, val av distributionskanal? . .. .. ] ] CRAMAN

n Elektromsk delnlng av lagertlllgéng

Med elektromsk delmng av lagertﬂlgang menas elektroniskt utbyte av all slags information
med leverntdrer och/eller kunder som 1o tillgéng, produktion, utveckling och distribution
av varor och tjanster. Denna information kan utbytas via webbplatser, nitverk och andra

~ betydelser av elektronisk datadverforing, utom manuellt skickad e-post. -

18 Delar féretaget information om lagertillgang elektroniskt
med kunder eller leverantdrer?

Z [1Nej b Gatill avsnitt E |

19 Hur delar féretaget information om lagertillgang elektroniskt?
a) Via webbplatser eller webbportaler (egna eller affarspartners) . . ..

b) Via automatiserat informationsutbyte, t.ex. EDI, XML, EDIFACT ..

[ Ll SIS CWER
0 o oo




E It-sikerhet

Hiér avses atgarder, kontroller och rutiner som anvénds for att sdkerstélla mtegntet autent1c1tet
tillganglighet samt skydd av data och system. :

20 Har foretaget en policy eller liknande for it-séikerhet med ] Ja Secrol 4
plan fér regelbunden dversyn? i [ Nej b G till avsnitt F \

21 Tar foretagets policy for it-sdkerhet upp féljande risker?

a) Forstoring eller férvanskning av data p.g.a. attack eller Ja Nej S
ofdrutsedda handelser . .. .................. ] ] SECPID
b) Rojande av hemliga uppgifter p.g.a. intrdng, bedrégeri eller N
olyckshandelse ......... ... ... . .. i ] ] SECPLNE
c) Problem med atkomst till foretagets it-system p.g.a. angrepp 4
utifran t.ex. dverbelastningsattack . .. ............ ... ... ... ] N SECPDHDS
22 Néir faststilldes eller uppdaterades senast foretagets [] Under de senaste 12 manaderna

policy for it-sdkerhet: [] Mellan 12 och 24 manader sedan

[] Mer&n 24 manader sedan S CPREV

E Elektronlsk handel

Hir avses bestillningar av varor eller t]anster som gors via datomatverk E-handel kan ske
~via webbplats (inklusive extrandt), app eller genom automatiserat mformatlonsutbyte sasom
- EDL Betahung och leverans behdver inte ske elektroniskt. :

Om foretagets forsiljning helt eller delvis sker via en aterforsaljare och ert foretag tar emot

bestéllningarna fran aterforsaljaren elektromskt enligt ovan, ska aven denna forsaljnmg
inkluderas.

Forsaljning via webbplats eller apP e :

Med forsiljning via webbplats avses forsiljning som sker via webbutlk webbformular pa
foretagets webbplats, foretagets extrandt eller app. Bestallnmgarna gors exempe1v1s med
hjdlp av dator eller smartphone.

23 Tog foretaget emot bestéllningar via webbplats eller app []Ja Assi
under 20147 | i
Rékna inte med bestaliningar via manuellt skickad e-post. 3 [] Nej —p Ga till fl’ aga27 |

24 Ungefir hur stor andel av féretagets omséttning kom fran A svAipPeT
bestillningar som inkommit via webbplats eller app under 20147 [ ] % av féretagets omséttning

25 Ungefir hur fordelades omséttningen som kom fran bestéll-
ningar som inkommit via webbplats eller app under 2014?

a) Forsaljning till konsumenter . ............................. L | % AU SEALLPCT

b) Forsaljning till foretag och offentligsektor . ............ ... .. L % A S Y AL G PO
Totalt | 1,0,0] %

26 Tog foretaget emot bestéllningar under 2014 som inkommit

via webbplats eller app fran kunder i féljande omraden? Ja Nej

Q) SVEIOE . . . ] ] R
b) Ovriga EU@. .. ... .. .. . . ] ] AWSEY

c)Restenavvarden.............. ... ... ool ] ] AW

@ LU bestir utiver Sverige av Belgien, Bulgarien, Cypern, Danmark, Estland,
Finland, Frankrike, Grekland, Irland, Italien, Kroatien, Lettland, Litauen, , : ,
Luxemburg, Malta, Nederlinderna, Polen, Portugal, Rumiinien, Slovakien, . : ; : +
Slovenien, Spanien, Storbritannien, Tjeckien, Tyskland, Ungern och Osterrike. ‘




Férsiljning via automatiserat informationsutbyte (EDI)

Med forsiljning via automatiserat informationsutbyte avses forséljning som sker genom att
kunden skickar bestéllningar i ett Sverenskommet format (t.ex. XML eller EDIFACT), som
gor det mojligt att processa bestillningen automatiskt i féretagets it-system. Bestéllningar

via automatiserat informationsutbyte kallas hér for EDI-bestdllningar. EDI star for Electronic
Data Interchange. ' o - :

27 Tog foretaget emot EDI-bestéliningar under 2014? []Ja AxsELL.
' [] Nej > Gatill fraga 30 |

i

28 Ungefir hur stor andel av féretagets omsattning kom frén ) AN VALPCT
EDI-bestéllningar under 20147 {1 % av foretagets omséttning

29 Tog féretaget emot EDI-bestillningar fran kunder i féljande

omraden under 2014? Ja Nej

8) SVEIIGE . . o o ] ] A S HM
b) Ovriga EU-lander @. ... ... ... ... ... .o ] ] K SEY

cYRestenavvarden................ .. .. i ] ] XS W

o -EU bestdr utdver Sverige av Belgien, Bulgarien, Cypern, Danmark, Estland,
‘Finland, Frankrike, Grekland, Irland, Italien, Kroatien, Lettland, Litauen,
Luxemburg, Malta, Nederliinderna, Polen, Portugal, Ruminien, Slovakien,
‘Slovenien, Spanien, Storbritannien, Tjeckien, Tyskland, Ungern och Osterrike.

Elektroniska inkép

30 Bestillde foretaget varor eller tjdnster via webbplats, [] Ja A4 ERUY

app eller EDI under 20147 y : o : |
Rékna inte med bestéliningar via manuellt skickad e-post. | [ Nej —p Gatill avsnitt G |

)

‘| 31 Var ordervirdet (i kronor) av foretagets elektroniska inkop [] Ja =
minst en procent av féretagets totala inkdp under 20147 ]
Rékna inte med moms i ordervérdet. [ ] Nej

S
g
[

i

S

K Programvaruutveckling

4
!

32 Hade féretaget egen personal som arbetade med []Ja A
: programvaruutveckling, t.ex. systemerare eller . . . , |
programmerare under 2014? [ Nej —» Gatill avsnittH |
Rékna inte med externa konsulter.

33 Ungefar hur manga arsverken utférdes av egen personal U VANTE
som arbetar med programvaruutveckling under 2014? !
Ett &rsverke ar det arbete en heltidsanstélld person utfér '
under ett ar.

| 1 | | érsverken

34 Ungefiar hur férdelas de arsverken som utférdes av egen
personal som arbetade med programvaruutveckling pa
foljande under 20147

a) Programvaruutveckling for féretagets egen anvéndning,

Lir s T a A I
t.ex. program for ekonomistyrning och administration . .. .. ... .. 1 % UTVE e ANY

b) Programvaruutveckling for extern forséljning. Rékna &ven med

sadan programvara som ingar i de produkter féretaget saljer . . .. L % urvexs

c) Ovrigt, t.ex. underhall, support eller reparation ............... [ % NTVSE
Totalt | 1,0,0] %




B} 1t och miljo

35 Har foretaget nagon miljépolicy eller motsvarande som T
innebir att féretaget ska minska sin miljopaverkan
genom nagot av foljande? (Frivillig uppgift)
a) Vailja telefon-/webb-/videométen i stéllet fér méten som Ja Nej o
MNEDAN F@SOr . . . . oo ] ] SfEE
b) Minskad energiférbrukning vid anvandning av it t.ex. anvdndande
av skarmslackare, krav pa att datorerna sténgs av vid arbets-
dagens slut, minskade utskrifter eller energisnal drift . .. ... .. ... ] ] Go U SEN R Gy
Vid upphandling av it-produkter eller it-tj&nster
c) Stalla krav pa att leverantorerna ar miljocertifierade . . ... ... .. .. ] L] by CERT
d) Ta hansyn till energiférbrukning vid val av system och/eller
hérdvara.............. ... ] ] G 1LY Nl
36 Har foretaget anstélida som arbetar utanfor féretagets lokaler, []Ja anisT
i genomsnitt minst en halv dag i veckan, och dérifran har , o
tillgang till foretagets it-system (t.ex. foretagets e-postsystem)? L] Nej
(Frivillig uppgift)
37 Anvinder féretaget nagon av féljande it-losningar for att
minska foretagets energiférbrukning? (Frivillig uppgifi) Ja Nej
a) Intelligent styrning av transport eller logistik . . . .. ............. ] ] GA0LL06,
b) intelligent styrning av belysning, vérme eller ventilation . . ... .. .. ] ] o SOLVENT
c) Digitalisering av arbetsfléden . . ......... ... .. ... .. L [] ] G SO UFLOW
7 by
d) Annan energibesparande it-lésning . ...... ... .. L [] ] S ELOT [
E Foretagets omsattning
. Tusental kronor N
38 Hur stor var foretagets omséttning under 20147
Ré&kna inte med mervérdesskatt. Cor Lo b Ly |

Exempel: Tva miljoner (2 000 000) — skriv 2000.

39 Hur lang tid tog det att ta fram uppgifterna och besvara . T
blanketten? (Frivillig uppgift) L1 minuter
Kommentarer /
KoM

F6retkagets kontaktperson

Namn (TEXTA)

Telefon (inklusive riktnr.)

E-post

Mobit

Tack fér din medverkan!
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SCB ES/IFI 531. 2016

Har lamnade uppgifter ar sekretesskyddade enligt 24 kap. 8 §
offentlighets- och sekretesslagen (2009:400)

})Jf%g%lflt;sslglttijsi%Eee;.féreligger enligt lagen (2001:99) om den OCh marknadsf('j ri ng 20 15

Samrad har skett med Néringslivets Regelnamnd (NNR)

FOoretagens utgifter for it

DFO/IF *
Foretagens utgifter for it och marknadsféring
Organisationsnr UtsOmg Period
FUFIM FUFIM2015A
Skicka in efterfragade uppgifter
. i . Anvéandarnamn:
Lolgga !n pa Www.sc.b.rc,e/ltutglfter eller Lésenord:
skicka in blanketten i bifogat svarskuvert.
® Uppgifterna som l[dmnas ska endast avse den foretagsenhet vars namn och organisationsnummer
angivits ovan. For foretag som har verksamhet i flera lander ska svaren endast avse den svenska
delen av verksamheten.
® Besvara blanketten aven om foretaget inte haft nagra utgifter for it eller marknadsforing. Om féretaget
inte haft nagra utgifter eller investeringar, vanligen skriv 0. Alla svar &r viktiga for undersokningens
kvalitet.
@ Fragorna om reklam och tillvaxt ingér i ett regeringsuppdrag for att framja innovationer och tillvaxt.
® BAS-kontohanvisningar finns med aven i arets enkat. Observera att transaktioner for utrustning/
mjukvara kan finnas bokforda under flera olika konton och att det kan réra sig om endast delar av
det konto vi hanvisar till. Hanvisning till ett konto kan aterkomma flera ganger.
Hanvisningarna till BAS-kontoplanen (BAS 2015) har som framsta syfte att forenkla uppgiftslamnandet.
Bakgrundsfragor
1 Redovisningsperiod [ ] Kalenderaret 2015
Undersokningen géller kalenderaret 2015 -
(1 januari — 31 december 2015). (] Annan period:
Om ert svar avser annan period p.g.a. brutet Ar Man Ar Man
rakenskapsar, var vanlig ange detta.
I I I T.O.m. I I I
2 Ingér foretaget i en koncern och/eller ar foretaget [] Ja
franchisetagare? [] Nej » Gatill fraga 4
3a Forser foretaget andra bolag inom koncernen []Ja
[franchisekedjan med it-resurser? [] Nej
Ta inte med hard- och mjukvara som salts vidare direkt
i ofdréndrat skick inom koncernen/franchisekedjan.
3b Koper eller utnyttjar foretaget koncern- [] Ja
gemensamma it-resurser av annat bolag [] Nej
inom koncernen/franchisekedjan?
Svara Ja endast om foretaget har betalat avgifter till en
koncerngemensam it-enhet eller moderbolag for t.ex.
gemensamma it-system, service, datadrift, it-tjanster m.m.
Postadress Telefon E-post
Statistiska centralbyran
Statistics Sweden Box 24300 +

Enheten for investeringar, FoU och IT 104 51 STOCKHOLM 08-506 940 50 itutgifter@scb.se



E Utgifter for it 2015

Uppgifterna avser foretagets utgifter samt invester

ingar for hard- och mjukvara.

Beloppen anges exkl. moms och i tusental kronor, t.ex. 120 000 kr skrivs 120 tkr.
Om foretaget inte har haft nagra utgifter, vanligen skriv 0.

Hanvisningarna till BAS 2015 &r menade att vara en vagledning. Observera att det kan réra
sig om delar av de konton vi hanvisar till. Hanvisning till ett konto kan forekomma flera ganger.

Utgifter (exkl. leasing) for data- och telekomutrustning samt mjukvara

— Ta inte med kostnader for utrustning/programvara som ska séljas vidare direkt i oféréandrat skick.

— Ta inte med avskrivningar och forskottsbetalningar eller utgifter for service och driftkostnader av

utrustning. Om dessa utgifter inte gar att sarskilja

fran utgiften for utrustningen ska de dock inga.

4 Hur stora utgifter (exkl. leasing) hade
foretaget under 2015 for...

Kontohanvisningar (BAS 2015)

Hela eller delar av. Tusental kronor

a) ... datautrustning? @ Utgiftskonton (5410, 5490) | | tkr
Tillg&ngskonton (1210, 1250, 1220) T tkr
b) ... telekommunikationsutrustning? @ Utgiftskonton (5410, 5490) | L | tkr
Tillgéngskonton (1230, 1220) T tkr
c) ... mjukvara? @ Utgiftskonton (5420, 6540, 6910) | 0 ] tkr
Tillg&ngskonton (1010) | . ] tkr
Utgifter for finansiell leasing och hyra/operationell leasing av data- och
telekomutrustning och mjukvara
5 Hur stora utgifter hade f('jretage’[ Kontohanvisningar (BAS 2015) Totala utgifter
under 2015 fér... Hela eller delar av. Tusental kronor
a) ... hyra/operationell leasing av data-och/
eller telekommunikationsutrustning? Utgiftskonton (5250, 5220, 5210) | L | | tkr
b) ... finansiell leasing av data- och/eller Tillgangskonton (1260, 1210,
1220, 1230, 1250) I tkr

telekommunikationsutrustning? @

o Datautrustning inkluderar

— alla typer av datorer och servrar

— datorskarmar, projektorer, scanners, skrivare, multi-
funktionsenheter och andra enheter som kan kopplas
till en dator

— datalagringsenheter

— kassaterminaler och bankomater

— andra enheter som behandlar data

e Telekommunikationsutrustning inkluderar

— telefoner (fasta och mobila), telefonvéxlar, basstationer
och annan utrustning for att sinda och ta emot ljud,
data och bilder

— modem, routrar, omkopplare, hubbar och annan utrust-
ning for kommunikation i fasta och tradlosa natverk

— TV- och professionella videokameror

— inbrottslarm, brandlarm och andra typer av larm

+

©® Mjukvara inkluderar

— kopt standardprogramvara
— utgifter for licenser

— molntjanster

— mjukvara speciellt utvecklad for foretagets behov av extern leve-
rantor. Ta med utvecklingsarbete fran kravspecifikation till test
och vidareutveckning. Ta inte med drift av systemet eller fore-
tagets arbete med att definiera verksamhetsbehov eller utbildning

for den personal som ska anvédnda systemet.

Om mjukvara ingdr vid kop eller leasing av hdrdvara och det inte gdr att

sdrskilja utgifterna ber vi er uppskatta respektive andel.

° Operationell leasing kan liknas vid en vanlig hyressituation.
Leasingbolaget forvarvar utrustning som sedan hyrs ut till lease-
tagaren mot en avgift. Leasingbolaget star bland annat f&r service,

underhall och férsakringar.

e Finansiell leasing innebér att de ekonomiska risker och for-
delar som forknippas med dgandet av ett objekt i allt vasentligt
overfors fran leasegivaren till leasetagaren. Det adr inkopspriset
for leasingobjektet som ska redovisas. Detta finns ofta angivet i

leasingavtalet.

+



Utgifter for kop av it-tjanster

6 Hur stora utgifter hade foretaget under 2015 | Kontohanvisningar (BAS 2015) +
for kop av it-tjanster... e Hela eller delar av. Tusental kronor
Utgiftskonton (5250, 5420, 6210,
a) ... fran extern leverantor? 6230, 6540, 6910) | L | L tkr

Utgiftskonton (5250, 5420, 6210,
b) ... frAn annat bolag inom koncernen? 6230, 6540, 6910) | L | L tkr

e It-tjanster inkluderar

— funktionsleveranser av it dar man koper it-funktioner utan att
sjdlva behova investera i it-utrustning

— driftkostnad for it, it-serviceavtal, it on demand eller "it pa kran"

—it-stod eller it-support

— applikationshyrning och kop av applikationstjanster

- serverhosting

Utgifter for reklam och marknadsforing 2015

| de fyra foljande fragorna ber vi er att redovisa externa och interna utgifter och investeringar
for reklam och marknadsféring under 2015. Vi ber er aven att pa ett ungefar uppskatta hur
lange 2015 ars reklam och marknadsféring forvantas ge positiva effekter pa intakterna.

Externa utgifter

Kontohanvisningar (BAS 2015)
Hela eller delar av. Tusental kronor
7a Hur stora utgifter hade foretaget under 2015 Utgiftskonton (5900, 6550, 6860,
for reklam och marknadsforing? @ 6930, 7210) T T
Tillgdngskonton (1050, 1070) | | ¢ |tk
Egen personal
Antal

7b Ungefar hur manga personar (arsverken) for arbete med reklam och

marknadsforing utférdes under 2015 av egen personal? L personar
Personar (arsverken) ar det arbete en heltidsanstalld person utfér under ett ar.

Varaktighet

7c Ungefar hur stor andel av 2015 ars reklam och marknadsforing tror du
kommer att generera intékter under langre tid &n ett ar? L %

Den reklam och marknadsféring som ni redovisat i friga 7a och 7b. Redovisa i procent.

7d Ungefar hur lange tror du att 2015 ars reklam och marknadsforing []1-2&
kommer att generera intdkter som ni annars inte skulle ha haft? [] 3-5é&r

Den reklam och marknadsféring som ni redovisat i friga 7c. Markera ett alternativ. D Mer &n 5 &r

e Marknadsforing och reklam inkluderar e Arbete med reklam och marknadsforing inkluderar

— film-, radio, TV- och internetreklam, annonsering, utstall- — Marknads- och forséljningspersonal
ningar och maéssor, sponsring, varuprover, reklamgavor och — film-, radio, TV- och internetreklam, annonsering, utstall-
tavlingar ningar och maéssor, sponsring, varuprover, reklamgavor

— utgifter for anskaffande av varumaérken, dvs. en bild, ordbe- och tavlingar
handling eller liknande som gor att en vara kan sarskiljas — arbete med hemsida for att uppmarksamma foretagets
fran andra produkter

— goodwill, dock endast goodwill som avser véardet av varu- — anskaffande av varumaérken, dvs. en bild, ordbehandling
market eller liknande som gor att en vara kan sarskiljas fran andra

— reklam och PR som syftar till att uppméarksamma foretagets — reklam och PR som syftar till att uppméarksamma foretagets
varor och tjanster eller limna information om foretaget, inkl. varor och tjanster eller laimna information om foretaget
marknads- och forsaljningspersonal, exempelvis telefon- — marknadssegmenteringar
forsaljare och s.k. hemmasiéljare

— marknadsundersokningar, marknadssegmenteringar Personar (arsverken) ar det arbete en heltidsanstélld person

— konsulter for marknadsféring och PR utfor under ett &r.

Vand!



Kommentarer
Lamna garna synpunkter pa blanketten eller kommentarer till dina svar!

Hur l1ang tid tog det att ta fram uppgifterna och )
besvara blanketten? (Frivillig uppgift) L minuter

Foretagets kontaktperson

Namn (TEXTA) Telefon (&ven riktnr) Mobil

E-post

Tack for din medverkan!
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SCB ES/IFI 500. 2014

Har [Bmnade uppgifter &r sekretesskyddade enligt 24 kap. 8 §
offentlighets- och sekretesslagen (2009:400) INNOVATIONSVERKSAMHET 2012-2014
Uppgiftsskyldighet for fragorna 1-28 féreligger enligt lagen (2001:99) ’

om den officiella statistiken. Avsnitt M (fragorna 29~34) besvaras frivilligt.

Samrad har skett med Néringslivets Regelndmnd (NNR). +
Innovationsverksamhet
Skicka in efterfragade uppgifter
Anvindarid:
Logga in pa www.sch.se/innovationsstatistik Lésenord:
eller skicka in blanketten i bifogat svarskuvert. :
® Uppgifterna som lamnas ska endast avse den féretagsenhet vars namn
och organisationsnummer angivits i adressfaltet ovan.
® Samtliga belopp i blanketten ska anges i tusental kronor.
n Allméan information om foretaget
1 Ingick foretaget i en koncern under ar 2014? Om Ja, var ar huvudkontoret belaget?
En koncern bestar av minst tva juridiska personer med | [ Ja—[] Sverige [ ] Utomlands HO
samma dgare. Varje féretag i koncernen kan vara verksam ]
pa olika marknader, som med nationella efler regionala 2 [ Nej 2
dotterbolag, eller pa olika produktmarknader. Huvud-
kontoret &r ocksé en del av en koncern. 6 P
Om foretaget ingar i en koncern ska uppgifterna som ni lamnar i kommande fragor endast
avse ert foretag och inte hela koncernen. Inkludera inte andra delar av koncernen.
2 Under aren 20122014, genomférde féretaget
nagot av foljande?
Markera ett kryss per rad. | n
a) Gick ihop med eller kdpte ett annat féretag eller kdpte Ja Nej
delaravettannatforetag ...... ... ... . ... .. ... .. .. ] ] ENM RG
b) Salde, stdngde ner eller outsourcade delar av féretaget . . . [] ] ENOUT
3 Pa vilken/vilka geografiska marknader salde ert
foretag varoritjinster under aren 2012-20147? | 2
Markera ett kryss per rad. Ja Nej
a) Lokalt/regionaltiSverige............... ... ... ... ... ] 1 MARLOC
b) Nationellt (andra regioneriSverige) . ............. ... ... [] ] MARN AT
¢) Andra lander inom EU eller associerande lander . . . . . . (1] ] [0 MAREUR
d) Owrigalander .. ... ... ... ... ... ] ] MAROTH
4 Vilket av ovanstaende geografiska omraden Ange bokstav (a-d)
utgjorde den stdrsta marknaden for ert féretag
métt i omséttning 2012-2014? L AR MARS
0 Foljande lander rédknas in: Albanien, Belgien, Bosnien och Hercegovina, Bulgarien,
Cypern, Danmark, Estland, Finland, Frankrike, Grekland, Irland, Island, Italien, Kosovo,
Kroatien, Lettland, Liechtenstein, Litauen, Luxemburg, Makedonien, Malta, Montenegro,
Nederlanderna, Norge, Polen, Portugal, Ruminien, Schweiz, Serbien, Slovakien, +

Slovenien, Spanien, Storbritannien, Tjeckien, Turkiet, Tyskland, Ungern och Osterrike.

Postadress Telefon E-post

Statistiska centralbyran

Statistics Sweden Box 24300 Gruppnummer

Enheten for investeringar, FoU och IT 104 51 STOCKHOLM 08-506 941 90 innovationsstatistik@sch.se




B Produktinnovationer (varor/tjanster) daren 2012-2014

For att réknas som en produktinnovation ska en vara eller tjanst vara ny eller vasentligt
forbattrad och ha introducerats pa marknaden. Varan eller tjansten ska vara ny eller
vasentligt forbattrad med avseende pa dess kapacitet, anvandarvanlighet, ingaende
komponenter eller delsystem.

— Produktinnovationer (nya eller vasentligt férbattrade) maste vara nya fér ert féretag men
behdver inte vara nya for foretagets marknad.

— Produktinnovationer kan ursprungligen ha utvecklats av ert féretag eller av andra foretag.

En vara ar vanligen ett materiellt fSremal, t.ex. en smart telefon, mobel eller paketerad program-
vara. Nedladdningsbar mjukvara, musik och film utgdr ocksa varor. En tjdnst ar vanligen
immateriell, som t.ex. handel, férsakring, utbildning, flygresor, konsultverksamhet etc.

5 Introducerade ert féretag under aren 2012-2014...

a) ... nya eller vasentligt férbattrade varor (varuinnovation)? .. ... ... .| i []Ja

Rékna inte in aterférséljining av varor som képts in frén A |:| Nej — | Om Nej, pa bade

andra féretag och férandringar av endast estetisk natur. i N :PDE’ D 52 och
b) ... nya eller visentligt férbittrade tjanster (tjinsteinnovation)? . . . . . | [ Ja 5b,

INPDSV 9 [] Nej — | gatill avsnitt C
6 Vem utvecklade dessa produktinnovationer (varor/tjanster)?
. . Varu- Tjénste_

Markera samtliga alternativ som passar. innovationer innovationer
a) Ertforetagpaegenhand .......... .. ... . . ... ... . ... ... CIINITGD O INITsV
b) Ert foretag tillsammans med andra féretag/organisationer Q. . . . C1INTOGD [ MT’@ SN
c) Ertforetag genom att anpassa eller modifiera varor eller tjéinster

som ursprungligen utvecklats av andra féretag/organisationer 0. . CHINAD 1y [JINADSY
d) Andra foretag/organisationer [ 2 OINCTHGDIIN GTHSV
© miiudera sjdlvstindiga foretag och andra delar av er koncern (dotterbolag,

syskonbolag, huvudkontor etc.). Till organisationer rdknas universitet,
forskningsinstitut, ideella organisationer etc.

7 Var nagon av ert foretags produktinnovationer (varor/tjanster)

under aren 2012-2014...
a) ..nyforforetagets marknad? . ... ... ... .. ... ... .. ... .. ... .. . []Ja

Ert foretag introducerade en ny eller vasentligt forbéattrad vara eller 2 [] Nej N EW M KT

tianst pa en eller flera av foretagets marknader fére konkurrenterna —

varan/tignsten kan ha varit tillgénglig pé& andra marknader.
b) ..endastny férertféretag?...... .......... ... .. ... ... ....... i []Ja

Ert foretag introducerade en ny eller vasentligt foérbéattrad vara eller 2 [:[ Nej N E WF RM

tidnst som redan var tillgénglig pa foretagets marknad via nagon av

konkurrenterna.




8 Ungefédr hur stor andel av foretagets omsittning ar 2014 kom
fran varor/tjinster som var... Skriv 0 (noll) om inget virde.

a) .. nya for foretagets marknad?. . . ... ... ... . ... ... ... .. ... ... ... % TU R N M f R

Nya eller vasentligt forbéttrade varor/tidnster infroducerade pa marknaden
fore era konkurrenter under dren 2012-2014. Varan/tignsten kan ha varit
tillgénglig pa& andra marknader.

b) ..endastnyaforertforetag? ... ... ... .. ... ... .. ... .. ... ... ... L 1L |% TURN] N
Nya eller vasentligt férbétirade varor/ifanster introducerade under aren
2012-2014 som endast var nya for ert féretag men ej pa foretagets marknad.

¢) ..ofdorandrade eller marginellt forandrade? . . ... ... ... ... ... ... ... [ % TU 2N NUN G

Varor/tignster som var oféréndrade eller endast marginelit férandrade
under aren 2012—-2014. Rékna med aterférséljning av varor/tjanster

inkdpta frén andra féretag. .
Total omsittning ar2014 | [ ,0,0] % TORNTOI

9 Savitt ni vet, var nagon av ert foretags produktinnovationer
(varor/tjanster) under aren 2012-2014...

Markera ett kryss per rad. : Jja Nzéj Vet inte
a) ..forstiSverige?. .. ... .. ... .. ... ... 1 ] 0 INPDFc
b) .forstiEuropa? @... . ... .. ... .. ... .. . .. ... ... ... . ] ] L] (INPDFE
c) ..forstivdriden?. ... .. ... ... .. .. ... ... ... ... ] ] L] (NPDFW

Om svaret pa fraga 9c ar Ja, <
ungefir hur stor andel av foretagets omsittning ar 2014 kom [] 0 % till mindre &n 1 %
fran produktinnovationer, introducerade mellan 2012 och 2014,

som var forst i varlden? D 1 % till mindre &n 5 %

3 [ 5%t mindrean10% FWTURN
H{ [] 10 % till mindre &n 25 %
5[] 25 % eller mer

6t [ Vvetinte

° Foéljande lander raknas in: Albanien, Belgien, Bosnien och Hercegovina,
Bulgarien, Cypern, Danmark, Estland, Finland, Frankrike, Grekland,
Irland, Island, Italien, Kosovo, Kroatien, Lettland, Liechtenstein, Litauen,
Luxemburg, Makedonien, Malta, Montenegro, Nederlanderna, Norge,
Polen, Portugal, Ruménien, Schweiz, Serbien, Slovakien, Slovenien,
Spanien, Storbritannien, Tjeckien, Turkiet, Tyskland, Ungern och Osterrike.




n Processinnovationer dren 2012-2014 +

En processinnovation &r en ny eller vasentligt férbé4ttrad produktionsprocess, distribu-
tionsmetod eller stédverksamhet som inforts fér féretagets varor eller tjanster.

- Processinnovationer maste vara nya for foretaget men behéver inte vara nya for
féretagets marknad.

— Innovationen kan ursprungligen ha utvecklats av ert féretag eller av andra féretag.

— Enbart férandringar i organisationen réknas inte som en processinnovation. Dessa
behandlas i avsnitt H.

10 Introducerade ert foretag under aren 2012-2014...

a) ... nya eller vasentligt forbéttrade produktionsmetoder?( [ ] Ja (NPSPD
Nya eller vasentligt forbéttrade metoder for tillverkning eller . >
produktion av varor eller tignster. 2 L_—I Nej

Om Nej,
b) - nya;/elley vﬁ;e?;!?%tnnit’?rgﬁt/traq?kle\lleransme?/odzr?t 4[] Ja INPSLG p& samtliga
lya eller vasentligt forbéttrade logistik-, leverans- eller distri- . > )
butionsmetoder fér foretagets varor, tianster eller insatsvaror, % [ Nej tre delfragor,

a till

¢) ... ny eller viasentligt férbattrad stodverksamhet for gat .
foretagets processer? .. ....................... ... .. | []JalNPSSy | avsnittD
T.ex. nya eller vasentligt forbéttrade underhélisystem eller 9 D Nej —p

hantering av inkop, redovisning eller datorteknik.

11 Vem utvecklade dessa processinnovationer? INTTPS [] Ert féretag pa egen hand

Markera samtliga alternativ som passar. INTOPS [] Ert foretag tillsammans med andra féretag/
organisationer @

INADPS [] Ert foretag genom att anpassa eller modifiera
varor eller tjanster som ursprungligen utvecklats
av andra foéretag/organisationer

INOTHPS [ Andra féretag/organisationer (2]

© mxiudera sjilvstindiga foretag och andra delar av er koncern
(dotterbolag, syskonbolag, huvudkontor etc.). Till organisationer
raknas universitet, forskningsinstitut, ideella organisationer etc.

12 Under aren 2012-2014, var nagon av ert foretags t []da
- - g pt
processinnovationer ny for féretagets marknad. 2 [ Nej i NPINM
3 [] Vetinte

Pagaende eller avbruten innovationsverksamhet avseende
produkt- och processinnovationer dren 2012-2014

| innovationsverksamhet ingar férvarv av maskiner, utrustning, programvara, licenser och bygg-
nader, konstruktions- och utvecklingsverksamhet, genomférbarhetsstudier, design, utbildning och
marknadsforing nar denna verksamhet utférs sarskilt fér att utveckla och/eller implementera
en produkt- eller processinnovation. inkiudera all forskning och utveckling (FoU) som bedrivs
i syfte att skapa ny kunskap eller I6sa vetenskapliga eller tekniska problem.

13 Hade ert foretag under aren 2012-2014 nagon
innovationsverksamhet som inte resulterade i en
produkt- eller processinnovation pa grund av att i 2
verksamheten... Ja Nej
a) ... skots upp eller avbrots innan de slutférdes? .. ... . .. ] ] INABDA
b) ... fortfarande pagick vid utgangen av ar 2014? . .. . ] ] INONG
Om Nej pa samtliga av fragorna 5, 10 och 13, ga till avsnitt H. >

+ +




Innovationsaktiviteter och innovationsutgifter avseende

produkt- och/eller processinnovationer

14

a)

b)

d)

e)

g)

Bedrev ert foretag under aren 2012-2014 nagon av foljande
typer av innovationsverksamhet?

Egen forskning och utveckling (FoU) ...... ... .. ... ..... ... ...
Forskning och utvecklingsverksamhet utford av ert féretag i Sverige.
Forskning: ett systematiskt arbete for att séka efter ny kunskap eller

nya idéer med eller utan en bestamd filldmpning i sikte.
Utvecklingsverksamhet: ett systematiskt arbete som utnyttjar forsk-
ningsrestltat, vetenskaplig kunskap eller nya idéer for aft astadkomma
nya material, varor, tignster, processer, system, metoder, eller vésentliga
foérbéttringar av redan existerande sadana.

Utlagd forskning och utveckling (FoU) .. ............. ... ... ..
Forskning och utveckling utford av andra féretag (inkl. foretag eller
dotterbolag inom koncernen) eller av offentliga eller privata forsknings-
organisationer. Verksamheten ska vara inkdpt av ert foretag.

Forskning: ett systematiskt arbete for att séka efter ny kunskap eller
nya idéer med eller utan en bestamd fillémpning i sikte.
Utvecklingsverksamhet: elt systematiskt arbete som utnyttjar forsk-
ningsresultat, vetenskaplig kunskap eller nya idéer for att stadkomma
nya material, varor, tjidnster, processer, system, metoder, eller vésentliga
forbéttringar av redan existerande sédana.

Inkép av maskiner, utrustning, programvara och byggnader . . ..
Inkép av avancerade maskiner, utrustning, hérdvara, programvara eller
byggnader for att producera nya eller vasentligt forbéttrade produkter
eller processer.

Inkép av existerande kunskap fran andra féretag eller
organisationer....... ... ... .. .. ...
Ink6p av existerande know-how, expertis, upphovsrétt, patent eller
icke-patenterade uppfinningar etc. i syfte aft utveckla nya eller vasentligt
forbattrade produkter eller processer.

Utbildning for innovationsverksamhet .. ... ... ... .. ... ...

Intern eller extern utbildning for féretagets personal, sérskilt genomford
for utvecklingen eller introduktionen av nya eller vasentligt forbétfrade
produkter eller processer.

Marknadsintroduktion av innovationer. ... ... ... .. .. .. .. ...
Intern eller extern verksamhet infér marknadsintroduktion av ert féretags
nya eller vasentligt férbéattrade varor eller tianster, inkl. marknads-
undersékningar och reklamkampanjer.

Design ... ... .. .
Intern eller extern verksamhet for att dndra formen, utseendet eller
anvéandbarheten hos varor eller tjéanster.

Ovrigt. . ... .
Intern eller extern annan 6vrig verksamhet, for att implementera nya

eller vésentligt forbéttrade produkter eller processer, t.ex. genomforbar-
hetsstudier, testning, anskaffning av utrustning, industriteknisk tilldmp-
ning efc.

[ 1 Nej

2. [ Nej

EGFOU

ROEK

RTR

RMAR

RDSG

RPRE

[] Ja, kontinuerligt (foretaget har fast {1
anstélld FoU-personal)

[] Ja, emellanat (endast vid behov) |5

b




Utgifter avseende produkt- och/eller processinnovationer ar 2014 +

Beloppen anges i tusental kronor. Exempel: 2 000 000 skrivs 20

00, 700 000 skrivs 700.

15 Ungefir hur stora var utgifterna 2014 for...

a) ... egen forskning och utveckling (FoU)? Verksamheten ska

ha utf6rts i Sverige av féretagets egen personal eller av konsulter
i FoU-projekt som letts av foretaget och dar foretagets personal
arbetat tillsammans med konsulterna. Till egen FoU réknas dven

FoU som gjorts pa bestallning av andra
Inkludera foljande typer av utgifter for egen FoU:

Driftskostnader Investeringar @
— Arbetskraftskostnader 0 — Byggnader, mark och fastighe
— Konsultarvoden 6 — Maskiner och inventarier

- Ovriga driftskostnader@ — Programvara/mjukvara

b) ... utlagd forskning och utveckling (FoU)? Foretagets utgifter fér
Fol som andra foretag (inkl. féretag eller dotterbolag inom koncernen)
eller offentliga/privata forskningsorganisationer utfort i Sverige eller
utomlands. Rakna dven med bidrag som foretaget lamnat for FoU till
t.ex. universitet och hégskolor. Konsultarvoden ska inga i utgifter for
utlagd FoU om arbetet sker sjalvstandigt i fristdende projekt. Ovriga
konsultarvoden for FoU redovisas ifraga15a. . ... . ... .. ... .. ...,

¢) .. ink6p av maskiner, utrustning, programvara och byggnader?
Investeringar fér FoU-verksamhet i féretaget redovisas under egen
FoU. Inkdp av avancerade maskiner, utrustning, hardvara, program-
vara eller byggnader for att producera nya eller vasentligt férbattrade
produkter eller processer.. . ... .

d) ... inkép av existerande kunskap fran andra foretag eller
organisationer? Inkép av existerande know-how, expertis, upphovs-
ratt, patent eller icke-patenterade uppfinningar etc. i syfte att utveckla
nya eller vésentligt forbattrade produkter eller processer. .. ...........

e) ... all dvrig innovationsverksamhet sasom utbildning, marknads-
introduktion, design och 6vriga innovationsaktiviteter? . .

f) Summan av alla innovationsutgifterovan ..... .. ... ... .. ... ... ..

Skriv 0 om féretaget inte hade nagra
utgifter under ar 2014.
Belopp i tusental kronor

~~~~~~~~ Lt L1t 111 |o00kr
RRDINX

ter
[ 000 kr
RRDEXX
[ 000 kr
RMACA
[ 000 kr ROBKIX
Ll 000 kr ROTRX
Ll 000 kr RALLY

e Forskning: ett systematiskt arbete for att ska efter ny kunskap 0
eller nya idéer med eller utan en bestdmd tillampning i sikte.
Utvecklingsverksambhet: ett systematiskt arbete som utnyttjar
forskningsresultat, vetenskaplig kunskap eller nya idéer for att
astadkomma nya material, varor, tjanster, processer, system,
metoder, eller vasentliga forbéttringar av redan existerande
sadana.

e Arbetskraftskostnader. Kosthader avseende 10n, andra ersatt-
ningar t.ex. traktamenten i samband med resor samt natura- (7]
forméner. Vidare ingér kostnader for lagstadgade arbetsgivar-
avgifter, andra kollektiva avgifter, pensionskostnader och
Gvriga arbetskraftskostnader. Arbetskraftskostnader som avser
ledning och administration av FoU-arbete ingar ocksa.

© Xonsultarvoden skall inga som driftkostnader om:
— FoU-projektet leds och drivs av foretaget 0O
— Foretagets egen personal arbetar tillsammans med konsulterna
— Foretaget star for idéerna och tar de dagliga besluten som
kravs for att projektet skall drivas vidare.
Om s4 inte &r fallet betraktas projektet som utlagd FoU och
redovisas i fraga 15b.

f)vriga driftkostnader. Kostnader for varme, elektricitet, stad-
ning, reparation och underhall av egna lokaler och kostnader
{6r hyrda lokaler. Férbrukningsmaterial, férsakringar, porto,
telefon, bocker, tidskrifter, kontorsmaterial etc, FoU-verksam-
hetens andel (eventuell debiterad som pélagg) av kostnader for
administration. Réntekostnader ska inte inga.

Ligg miirke till att avskrivningar pa byggnader, maskiner/
inventarier inte ska inga i driftkostnader.

Investeringar. Utgifter for anskaffning av materiella anldgg-
ningstillgangar, och férbattring som vasentligt hojer kapacitet,
livslangd eller standard pé dessa. Utgifter for anskaffning av
programvaror £or anvandning inom féretagets FoU-verksamhet,
Icke avdragsgill moms ska ingd. Redovisa hela investerings-
utgiften £6r FoU utan hinsyn till eventuella avskrivningar.

Ovrig innovationsverksamhet

— Intern eller extern utbildning for féretagets personal, sdrskilt
genomford f6r utvecklingen eller introduktionen av nya eller
vasentligt férbattrade produkter eller processer.

— Intern eller extern verksamhet infér marknadsintroduktion
av ert foretags nya eller vasentligt forbattrade produkter eller
tjanster, inkl. marknadsundersékningar och reklamkampanjer.

— Intern eller extern verksamhet for att dndra formen, utseendet
eller anvandbarheten hos varor eller tjanster.

— Intern eller extern annan &vrig verksamhet, for att implemen-
tera nya eller vasentligt forbattrade produkter eller processer,
t.ex. genomforbarhetsstudier, testning, anskaffning av utrust-
ning, industriteknisk tillampning etc.




n Stod for innovationsverksamhet dren 2012-2014 +
16 Fick ert foretag, under aren 2012-2014, stéd for innovations-
verksamhet fran...
Rékna in ekonomiskt stod via offentliga bidrag och lan (t.ex. ALMI,
Tillvéxtverket, VINNOVA, Innovationsbron) samt EU-medel.
Rékna inte in forskning eller annan innovationsverksamhet som ute- } 7
slutande utférts fér offentlig sektor Q enligt upphandlingskontrakt. Ja Nej
a) ... kommuner, landsting, kommunal- och landstingsforbund? ... [ ] ] FONLoC
b) ... staten (inkl. statliga myndigheter eller departement)? . .. ... .. ... ] L1 FONGMT
¢) ...Europeiskaunionen (EW)? .. ... .. ... ... ... . ... ... ... ... D—l [1 FON =uU
Om svaret pa fraga 16¢c ar Ja, ¢
deltog ert foretag i EU:s sjunde ramprogram fér forskning Ja Nej
och teknisk utveckling eller EU:s program Horisont 2020? .. .. [ ] ] FON ?\TD
] e
e Offentliga sektorn bestér av staten, kommuner, landsting, kommunal- och landstings-
férbund samt enheter inom alderspensionssystemet vilket &r Pensionsmyndigheten samt
AP-fonderna (exkl. den del som hor till premiepensionssystemet sisom 7:e AP-fonden).
Samarbete i verksamhet avseende produkt- och/eller
processinnovationer dren 2012-2014
17 Hade ert foretag innovationssamarbete med andra | [1Ja
foretag eller organisationer under aren 2012-2014?
Innovationssamarbete innebdér aktivt deltagande tillsammans med 2 [:| Negj - | Gatill avsnitt H
andra féretag eller organisationer i innovationsverksamheten. Bada
parterna behéver inte dra kommersiell nytta av verksamheten.
Ré&kna inte in innovationsverksamhet som bara laggs ut pa andra Co
féretag och inte innebdr aktivt samarbete.
18 Vilken lokalisering hade foretagets samarbetspartner
under aren 2012-2014? o
Flera alternativ fir markeras. o Kina .
Ovriga eller Ovriga Inte
Markera efter typ av samarbetspartner Sverige Europa USA  Indien lander  aktuell
a) Andraforetaginomkoncernen ... ... ... .. ... ... ... Ceott Heo1z Lleown[Jcovd [Jecots [Jconag
b) Leveranttrer av utrustning, material, komponenter/
Programvara. ...l [1co2\ [Jcozz [eo2g[ Jcoz4 [Jeors[JcoNAyz
c) Kunder/klienter fran privata sektorn............ ... ... [1cozan [kosziz [Jeoss[ Jeozid [Jcozis [ JcoN|azZi
d) Kunder/kiienter fran offentiiga sektorn®@® ... [leodn [ koz22 [ Jeosn[ lkos24[ kes2s[ lconhzz
e) Konkurrenter eller andra féretag inom er bransch. .. .. ... Lleoty [eoyz [Jeouz[Jcoby [JeoHdS [ JcoNpl
f)  Konsulter, privata laboratorier. .. ............... ... ... [Jcost[ecosz [Jeomp[eosY [Jcoss [JcoNAL
g) Universitet eller hégskolor .. . ........................ Lcodt (eosz [Jeor’d oot [1goes LlCoNR 6
h) Privata FoU-institut (t.ex. industriforskningsinstitut) . . . . .. [J<ert oo DCO%DCO’“& [eo®*S [ JconAD
iy Offentliga forskningsinstitut . . ... ...... ... ... .. ... .. Llecogy [lecos2[Jeo gsl:lﬁogl.} [leoss [ JconNAR
19 Vilken av ovanstaende samarbetspartner var Ange bokstav (a—i)
mest vardefull for foretagets innovationsverk-
samhet under aren 2012-2014? p™Mos
0 Foljande ldnder rdknas in: Albanien, Belgien, Bosnien och 0 Offentliga sektorn bestar av staten, kommuner, landsting,
Hercegovina, Bulgarien, Cypern, Danmark, Estland, Finland, kommunal- och landstingsforbund samt enheter inom
Frankrike, Grekland, Irland, Island, Italien, Kosovo, Kroatien, alderspensionssystemet vilket &r Pensionsmyndigheten
Lettland, Liechtenstein, Litauen, Luxemburg, Makedonien, samt AP-fonderna (oexkl. den del som hdr ll premie-
Malta, Montenegro, Nederlanderna, Norge, Polen, Portugal, pensionssystemet sasom 7:e AP-fonden).
Ruménien, Schweiz, Serbien, Slovakien, Slovenien, Spanien,
Storbritannien, Tjeckien, Turkiet, Tyskland, Ungern och
+ Osterrike. +




m Organisatoriska innovationer aren 2012-2014

For att rdknas som en organisatorisk innovation ska det réra sig om en ny metod att
organisera féretagets affarsverksamhet (inkl. kunskapshantering), ny organisation av
arbetsplatsen eller externa relationer som inte tidigare anvants av féretaget.

Den organisatoriska innovationen maste vara resultatet av strategiska beslut av

féretagsledningen.

Rékna inte in sammanslagningar eller férvarv dven om det ar férsta gangen.

a)

b)

c)

20 Introducerade ert foretag under aren 2012-2014...

... nya affirsmetoder for att organisera forfaranden? . . . .. 1. ] Ja
T.ex. forsériningskedjan, omstrukturering av foretaget, kunskaps- 2 [] Ne ORGRUP
hantering, "lean production”, system for kvalitetssékring. )
... ya metoder for att organisera ansvar och besluts-
fattande? . ... ... ... ... ... ... 1. [ Ja
T.ex. anvéndandet for férsta gangen av etf nytt system for 2 [ Nej ORGWKY
anstélldas ansvar, lagarbete, decentralisering, integration eller .
sérskiljande av avdelningar, utbildnings- eller fortbildningssystem.
... nya metoder for att organisera externa relationer med
andra féretag eller offentliga organisationer? . ... ... .. .. .. i ] Ja

| o > ; ORGEXR
T.ex. anvéndande for forsta gangen av allianser, partnerskap, 7 |:| Nej

outsourcing eller underleverantérer.

ﬂ Innovationer inom marknadsféring dren 2012-2014

M

ed innovationer inom marknadsféring avses inférandet av ett nytt

marknadsféringskoncept eller en ny marknadsféringsstrategi. Denna ska skilja sig
avsevart fran foretagets tidigare metoder f6r marknadsféring och inte anvéants tidigare.

En innovation inom marknadsforing kraver betydande férandringar i produkters utformning
eller paketering, produktplacering, marknadsforing eller prisséttning av produkter.

Rékna inte in s&songsbetonade, normala eller andra rutinmassiga férandringar i marknads-
féringsmetoder.

21 Introducerade ert féretag under aren 2012-2014...

a) .. visentliga forandringar i den estetiska utformningen eller
paketeringen av en varaellerentjanst? ... ... ... ... . ... . . L[] Ja
Rékna infe in foréndringar i produktens funktionella kdnne- 2 [ Nej MKTDGP
tecken eller anvandarprofil — dessa utgér produktinnovationer.

b) ... nya media eller metoder fér marknadsfdring av produkter?| [ ] Ja
T.ex. anvandning for forsta géngen av ett nytt reklammedium, en 7 D Nei M KT*(? p ?
ny utformning av varumérkets identitet, inférandet av lojalitetskort. )

¢) ... nya metoder for produktplacering eller férséljnings-
kanaler? ... ... ... ... ... L[] Ja —_
T.ex. anvéandning for férsta gangen av franchising eller distribu- [ Nej MK {PDL
tionslicenser, direktforsalining, ensamrétt att bedriva detaljhandel, Z )
nya koncept fér produktpresentation.

d) ... nya metoder for prissittning av varor eller tjainster? . . . .. I []Ja M KT P R
T.ex. anvédndning for férsta gangen av rérlig prisséttning 7 D Nei
beroende pé efterfrégan, rabattsystem. !

+




n Offentliga avtal och innovationer dren 2012-2014 +

22 Under aren 2012-2014, hade foéretaget nagot avtal
for att leverera varor eller tjanster till...

a) ... svenska offentliga organisationer? o PU%D‘SM [ Ja Om Nej, pa bade
2 [] Nej — | 22a och

22h,
2 [] Nej —> ga till avsnitt K

e Offentliga sektorn bestér av staten, kommuner, landsting, kommunal-
och landstingsférbund samt enheter inom alderspensionssystemet
vilket &r Pensionsmyndigheten samt AP-fonderna (exkl. den del som
hér till premiepensionssystemet sdsom 7:e AP-fonden).

23 Har ert féretag, under aren 2012-2014, genomfort ‘ D Ja
nagra innovationsaktiviteter som en del av ett avtal . o g .
for att tillhandahalla varor eller tjanster till en offentlig 2 []Nej P | Ga till avsnitt K
organisation? PRINN

Inkludera aktiviteter fér produktinnovation, processinnovation,
organisatorisk innovation och innovation inom marknadsftring.

Om svaret pa fraga 23 &r Ja,
vilket/vilka av féljande pastaenden stimmer for ert foretag? [ ] En innovation krévdes enligt avtalet PB INCT]

Om ert foretag hade flera avtal, markera samtliga alternatio [ ] Eninnovation kravdes inte enligt avtalet PR
som passar.

n Immateriella rattigheter och licensiering aren 2012-2014

24 Under aren 20122014 har ert foretag... | 2

Ja Nej
a) ..ansbktompatent? .. . ... ... . ... ... ... L. ] [1 PROPAT
b) ... registrerat ett ménsterskydd? . ... ... ... ... .. ... .. W [1 PRODSE
c) ..registreratettvarumirke? ... ... ... ... ... ... ... ... ... ] 1 PeCTM

25 Under aren 2012-2014 har ert foretag...

a) ... licensierat ut eller salt ett patent, ménsterskydd, upp- ! 2-_
hovsritt eller varumirke till ett annat foretag, universitet Ja Nej
eller forskningsinstitut? . ... ... ... ... ... .. ... ... . ... .. ] ] PRQL"EX\

b) ... erhallit licens @ eller kopt ett patent, ménsterskydd,
upphovsritt eller varumirke som dgs av ett annat foretag,
universitet eller forskningsinstitut? .. ... ... .. ... .. .. ... .. ] ] PROWIN

@ Exkludera férvéarvet av licenser for vanliga mjukvaruprogram for
stationdra och barbara datorer sasom operativsystem, ordbehandling,
kalkylblad, osv.




Svara pé fragorna 26—-28 endast om ert féretag inte har introducerat en innovation samt inte
hade nagon pagaende/avbruten innovationsverksamhet under aren 2012 — 2014 (svarat Nej
pa alla alternativ i fragorna 5, 10, 13, 20 och 21). | annat fall ga till fréga 29.

Féretag utan innovationsverksamhet dren 2012-2014

26 Vilken av foljande anledningar beskriver bést
varfor ert foretag inte hade nagon innovations- | [7] Ingen tvingande orsak till att vara Ga till
verksamhet under aren 2012-2014? innovativ fraga 27
Markera ett alternativ.
HCOM _HBAR - N —
2 [ ] Overvégde att bedriva innovationsverk- Gatill
samhet, men hindren var for stora fraga 28
27 Hur betydelsefulla var féljande orsaker till att ert
foretag inte bedrev nagon innovatonsverksamhet
under aren 2012-20147? Grad av betydelse Y
Markera ett alternativ per rad. ) 2. 1 Ingen
Ariceri EXL LIETANy per v Stor Medel Liten betydelse
a) Lag efterfragan pa innovationer pa marknaden HLDEM ] ] ] L] ]
b) Inget behov av att bedriva innovationsverksamhet
pga. tidigare innovationer . ... ...... .. .. PRICR. .. [] ] ] ]
¢) Inget behov av att bedriva innovationsverksamhet »> gg tgl32
pga. minimal konkurrens pa marknaden . +1¢0O MYk .. N ] [] [ g
d) Brist pa innovationsidéer.... ... .. HIDING ] ] ] ] |
28 Hur betydelsefulla var foljande innovationshinder
under aren 2012-20147? Grad av betydelse
Markera ett alternativ per rad. 3 2 i Ingen
ATIETa CLL GELETTIALLO per T Stor Medel Liten betydelse
a) Brist pa intern finansiering . . . H FENT ] ] ] ] 1
b) Brist pa kredit eller eget kapital . . HCR\E .......... [] ] ] ]
¢) Brist pa kompetent personal inom féretaget . ﬁPE?\ NN ] ] ]
d) Svarigheter med att erhalla offentliga bidrag{ eller - | Ga till
subventioner for innovationsverksamhet . .F1SOBS ] ] ] ] fraga 32
e) Brist pa samarbetspartner. ... ... ... H?ﬁ R ] ] [] ]
f) Osaker efterfragan pa era innovationsidéer . HDEM - ] ] [
g) For mycket konkurrens pa marknaden . ‘HC&M? H O ] ] ] ]
+




m Innovationer med miljovinster dren 2012-2014

En innovation med miljévinster &r en ny eller vasentligt forbattrad produkt (Vara eller tjanst),
process, organisations- eller marknadsféringsmetod som skapar miljévinster jamfért med
alternativen.

— Miljovinsterna kan vara antingen huvudmalet med innovationen eller en biprodukt av
andra mal.

— Miljovinsterna fran en innovation kan uppkomma genom produktionen av en vara eller
tjanst, eller under produktens slutanvandning. Slutanvandaren kan vara en person, ett
foretag, staten m.m.

29 Under aren 2012-2014, introducerade ert féretag en produkt-

(vara eller tjanst), process-, organisatorisk innovation eller

innovation inom marknadsféring med nagon av féljande

miljévinster som féljd? Frivillig fréga.

Markera ett alternativ per rad. /

2

Miljovinster inom ert foretag Ja Nej
a) Mindre material- eller vattenanvandning per producerad/levererad ' 7

enhet .. ... ... ECOMAT ... . N U
b) Mindre energiférbrukning eller koldioxidutslapp (reducerad

totalproduktionav CO2) .. .................. ECOENO. . ] ]
¢) Mindre féroreningar till luft, vatten och mark, mindre buller . EcopoL. ] ]
d) Bytt ut en del material mot mindre férorenande eller mindre farligt

erséttningsmaterial ... ... ... ... .. ECOSOB ... ... ] ]
e) Bytt ut en del fossila brénslen mot férnybara energikallor ECOREP. ] ] > Om Nej, pa alla

alternativ
f) Atervunnit avfall, vatten eller material for eget bruk eller férsaljning . ... [_] [] o
ECOREC ga till fraga 32
Miljdvinster som uppkommit under en varas eller tjansts ) 2
slutkonsumtion eller slutanvandning Ja Nej
g) Mindre energiférbrukning eller koldioxidutslapp . . . ECQEMU Ceee ] ]
h) Mindre féroreningar till luft, vatten och mark, mindre buller . ECCP0 S, ] ]
i) Lattare atervinning av uttjanad produkt . . . ... ... .. LCOREA ] ]
i) Langre produktlivscykel pga. mer langlivade och hallbara produkter. .. [ ] O
ECOEXT

30 Berodde nagon av dessa miljévinster pa foljande typer av / 2

innovationer inom ert foretag? Frivillig fraga. Ja Nej
a) Produktinnovationer (varor eller fjanster) .. .. .. ECOPRD. ... .. ] []
b) Processinnovationer...................... £ECOPRC .. ] ]
c) Organisatoriska innovationer. . ......... .. .. EC@Q?\G ......... ] ]
d) Innovationer inom marknadsféring. ........ .. ECOMKT. ... ] ]




31 Under aren 2012—-2014, hur viktiga var féljande
faktorer nér det géller ert foretags beslut att
introducera innovationer med miljévinster?
Frivillig fraga.

Markera ett alternativ per rad.
a) Gallande miljoforeskrifter . ... ... EN E REG .............
b) Gallande miljgskatter eller avgifter . . ENETX ...........

¢) Eventuella miljsforeskrifter eller avgifter i framtiden ENREGF ]

d) Offentliga anslag, bidrag eller annat finansiellf incitament fér
ENGR

miljéanpassade innovationer. . .. ..... . &ENOGRA .
e) Radande eller férvantad marknadsefterfragan %'Sleiljéan—

passade innovationer . ... ............ENDEM
f)y Forbattring av foretagets rykte . .. ... ... N REP .........

g) ldeella handlingar eller initiativ for att skapa goda exempel
inom branschen .. ........... ... ... ENAGR L

h) Hoga kostnader for energi, vatten eller material ENCOST

Grad av betydelse Y
2 7 ] inte
Stor Medel Liten relevant

O

g
oo oo O oo
oo oo 0o ood
OO0 OO0 o oof

32 Har ert foretag rutiner for att med jamna mellanrum
identifiera och minska er miljopaverkan? (T.ex. upp-
rattande av miljredovisningar, faststallande av miljomal,
ISO 14001 certifiering, ISO 50001 certifiering, osv.)
Frivillig frdga.

i DJa EN‘U’&D
2 [] Nej -9 | Gatill fraga 34

33 Om rutiner finns i ert féretag, ndr genomfordes de?
Frivillig fraga.

Om ert foretag hade flera rutiner, markera samtliga alternativ
sotm passar.

[] Vissa rutiner genomférdes innan 2012 £ NJ\/ B

[ ] Vissa rutiner genomfordes eller patagligt
forandrades mellan 2012 och 2014 E AV B

v

Kommentarer

KOM

34 Hur lang tid behdévde ni for att ta fram uppgifterna
och besvara blanketten? Frivillig fraga.

l:] minuter Ti D

Foretagets kontaktperson

Namn (TEXTA)

Telefon (&ven riktnr)

E-post

Mobil

Tack for din medverkan!
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1. Vilken befattning har du?

VD (Om du &r béde &gare och VD, vélj VD)
Agare/innehavare

Generaldirektor

Forvaltningschef

Personalchef, HR-chef el motsvarade
Annan chef

S A e A

Annan befattning, namligen

98. Vet ej



Frageomraden
A. BEMANNING

2. Uppskatta hur stor andel i procent som arbetade deltid 2015? Med deltid menas alla
arbetstider mindre an vanlig heltidstjanst.

.0 0 procent

1 till 9 procent

10 till 24 procent

25 procent eller mer

Deltid forekommer, men vet inte procent

aRhwN=

o
o
o
0
98. 0 Vet €]

Tidsbegransade anstallningar

Till dem rdknas alla som utfér arbete pa arbetsplatsen med ett slutdatum eller en definierad
tidsperiod, &ven om kontraktet géller for flera ar.

3. Uppskatta hur stor andel i procent av alla i organisationen som hade tidsbegransade
anstillningar 2015, i form av timanstallda och projektanstillda? Riakna ej med inhyrda
personer fran konsult- eller bemanningsforetag

(o]

0 procent

1 till 9 procent

10 till 24 procent

25 procent eller mer

Tidsbegransad anstallning férekommer, men vet inte procent

98. 0 Vet €]

ahwb=
ocooo



4. Uppskatta hur stor andel av alla medarbetare som kom fran bemanningsforetag
respektive var konsulter, under 2015?

Inforuta:Skillnaden mellan bemanningsforetag och konsultféretag ar generellt sett att du som
inhyrare ar arbetsledaren nar det ar fragan om bemanningsforetag medan konsultféretag
arbetsleder sin egen personal. Konsulten arbetar oftast helt eller delvis tillsammans med
medarbetare anstallda i den egna organisationen.

1:0 2:1till 3:5till  4:10till  5:25 6:Forekomm 7:Ve

proce 4 9 24 procent er,menvet tej
nt procen procen procent eller inte procent
t t mer
a. Hur stor andeli o 0 0 o} o] o] o]
procent kommer
fran
bemanningsforeta
g?
b. Hur stor andeli o o] o] o] o] o] o]
procent ar
konsulter?






B. ANSVAR FOR ARBETSUPPGIFTER

5. Vem ansvarar i normalfallet for den dagliga planeringen av medarbetares vardagliga
arbetsuppgifter?

Flera svarsalternativ &r méjliga.

1. 0 Medarbetare som utfor arbetsuppgiften
2. o Chef eller arbetsledare
3. 0 Annan

98. 0 Vet ¢j

6. Vem ansvarar i normalfallet for veckoplaneringen av medarbetares vardagliga
arbetsuppgifter?

Flera svarsalternativ ar méjliga.

1. 0 Medarbetare som utfor arbetsuppgiften
2. o Chef eller arbetsledare
3. 0Annan

98. o Vet ¢j

7. Vem ansvarar i normalfallet for den vardagliga kundkontakten?
Flera svarsalternativ ar méjliga.
1. 0 Medarbetare som utfor arbetsuppgiften

2. o Chef eller arbetsledare
3. 0 Annan
98. o Vet €]

8. Vem ansvarar i normalfallet for de ink6p som behdvs for det vardagliga arbetet?
Flera svarsalternativ ar méjliga.

1. 0 Medarbetare som utfor arbetsuppgiften
2. o Chef eller arbetsledare
3. 0Annan

98. o Vet gj



9. Vem ansvarar for den vardagliga kontrollen av kvalitén?

Inforuta: Med kontroll av kvalitén menas att varan eller tjansten haller den niva som ar
bestamd, exempelvis utseende, prestanda och palitlighet eller tillrackligt trevligt
kundbema&tande eller att bilen verkligen blev lagad .

Flera svarsalternativ &r mojliga.

. 0 Medarbetare som utfor arbetsuppgiften

. 0 Chef eller arbetsledare

. 0 Specialistgrupp eller sarskild division inom foretaget eller myndigheten
. 0 Externgrupp — kunder, externa utvarderingsexperter etc.

. 0 Kvalitetskontroller utférs ej

. 0 Annan

OO WN =

98. o Vet ¢j

10. Hur stor andel i procent av medarbetarna utan ledningsuppgifter kan anpassa
tidpunkten da de borjar eller avslutar sitt dagliga arbete, som exempelvis flextid?

.0 0 procent

1 till 24 procent

25 till 49 procent

50 till 74 procent

75 procent eller mer

R
O O0OO0Oo

98. o Vet ¢j



C. ARBETE | GRUPP (TEAM)

11. Hur stor andel i procent av medarbetarna i organisationen arbetar for narvarande i

projekt eller grupper diar man gemensamt beslutar om hur arbetet utférs?

Inforuta: Med ” grupper dar man gemensamt beslutar” menas sjalvbestdmmandegrupp/team

1.0 0 procent

2.0 1till 24 procent

3.0 25till 49 procent
4.0 50till 74 procent
5.0 75 procent eller mer
6.0 Ejrelevant

98. 0 Vet gj

12. Hur stor andel i procent av medarbetarna ar involverade i forbattringsprojekt inom

organisationen?

1.0 0 procent

2.0 1till 24 procent

3.0 25till 49 procent

4.0 50 procent till 74 procent
5.0 75 procent eller mer

6.0 Ejrelevant

98. o Vet €]

13. Hur ofta genomfors moéten mellan enhetschef/gruppchef och medarbetare i
organisationen, som t ex "féretagstraff”’ eller "team-mote”?

1.0 Aldrig

2.0 Mindre an en gang per manad
3.0 Minst en gang per manad

4.0 Minst en gang per vecka

5.0 Dagligen

98. 0 Vet €]



D. UTBILDNING OCH KOMPETENSUTVECKLING

14. Hur stor andel i procent av medarbetarna har deltagit i utbildning pa betald
arbetstid under 20157

(@]

0 procent

1 till 24 procent

25 till 49 procent

50 till 74 procent

75 procent eller mer
8. o Vet gj

O O0OO0OOo

1
2
3
4
5
9

Selektion: Om 2-5 pa fraga 14:

15. Av de som deltagit i utbildning, hur manga dagar har de i genomsnitt agnat at
denna?

.0 Mindre an en dag
1-3 dagar

4-5 dagar

6-10 dagar

Mer an 10 dagar

arwN=
ocooo

98. o Vet ¢]

Selektion: Om 2-5 pa fraga 14:

16. Hur manga procent av omsattningen ar externa utbildningskostnader?

Externa utbildningskostnader &r t.ex. kursavgifter, kbpta kurser frdn andra organisationer,
féreldsare fran andra organisationer.

. 0 inga utbildningskostnader

upp till 1 procent
1-2 procent
3-5 procent

omAwN =
O O 0O

0 Oppet belopp, utbildningskostnader i svenska kronor:
98. o vet gj

17. Hur stor andel i procent av medarbetarna har deltagit i utbildning dar arbetsgivaren
har beviljat ledighet utan 16n under 2015?

.0 0 procent

1 till 24 procent

25 till 49 procent

50 till 74 procent

75 procent eller mer

aR LN
O O O0O0

98. o vet gj

18. Har det vardagliga, normala arbetet inslag av organiserad kompetensutveckling?

Med organiserad kompetensutveckling menas att arbetet har lagts upp pa sa satt att
medarbetaren utvecklar sin kompetens under atminstone vissa arbetsmoment.

10



1. 0 negj
2.0ja

98. o vet €]
Selektion:Om 2 pa fraga 18:

19. Hur stor andel i procent av arbetstiden under aret bestar av organiserad
kompetensutveckling?

Inforuta: Med organiserad kompetensutveckling menas att arbetet har lagts upp pa sé sétt att
medarbetaren utvecklar sin kompetens under atminstone vissa arbetsmoment.

1.0 upp till 1 procent

2.0 1-3 procent

3.0 4-5procent

4.0 6-10 procent

5.0 om mer an 10 procent hur manga procent pa ett ungefar? ........
98. o vet gj

20. Hur stor andel i procent av medarbetarna har fatt det som kallas on-the-job-training,
det vill sdga fatt instruktion eller utbildning for att forbattra sina fardigheter samtidigt
som de utfort sina normala arbetsuppgifter?

1.0 0 procent

2.0 1till 24 procent

3.0 25till 49 procent
4.0 50till 74 procent
5.0 75 procent eller mer
98. o vet €]

Selektion: Om 2-5 pa fraga 20:

21. Hur stor andel i procent av arbetstiden under aret bestar av on-the-job-training?

6-10 procent
om mer an 10 procent hur manga procent pa ett ungefar?

1.0 upp till 1 procent
2.0 1-3 procent

3.0 4-5procent

4.0

5.0

98. o vet €]
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E. MEDARBETARSAMTAL OCH LON

22. Hur stor andel i procent av medarbetarna har ett utvecklings- eller
medarbetarsamtal minst en gang om aret?

0 procent

1 till 24 procent

25 till 49 procent

50 till 74 procent

75 till 94 procent

95 till 100 procent / alla

cohwbd =
ocoOOOO

98. o vet gj

23. Ar medarbetarnas befordran kopplad till utvecklings- eller medarbetarsamtal? Vad
av foljande stammer bast 6verens.

Befordran kan vara svarare eller mer komplicerade arbetsuppgifter, savél som hégre tidnster
eller andra tidnster

1. 0 Nej, befordran och dessa samtal har ingen koppling

2. 0 Ja, men utvecklings- eller medarbetarsamtal &r endast ett av flera verktyg som anvands for att
diskutera befordran med respektive anstélld

3. 0 Ja, huvudsakligen anvands utvecklings- eller medarbetarsamtal for att diskutera
befordran med respektive anstalld

98. o vet gj

24. Hur stor andel i procent av organisationens medarbetare har en del av I6nen
baserad pa sin egen prestation eller prestationen av en storre grupp?

1.0 0 procent

2.0 1till 24 procent

3.0 25till 49 procent
4.0 50 procent eller mer

98. o vet €]
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F. PRIORITERINGAR OCH KVALITETSARBETE

25. Finns system for prioritering av arbetsuppgifter, exempelvis rutiner, instruktioner
och dokumentering eller schema for i vilken ordning arbetsuppgifter gérs?

1. 0 nej
2.0ja

98. o vet gj
26. Ar arbetet organiserat sa att medarbetare idndrar/byter arbetsuppgifter nir
organisationen behover det?

1. 0 nej
2.0ja

98. o vet gj

13



27. Bedom hur varierande medarbetarnas arbetsuppgifter ar i normalfallet, for kvinnor

respektive man.

Om det inte finns nagra kvinnor respektive mén i organisationen kryssa ej relevant.

A, Hur varierande
ar
arbetsuppgifterna
normalt for de
flesta kvinnorna i
organisationen?

B, Hur varierande
ar
arbetsuppgifterna
normalt for de
flesta mannen i
organisationen?

ingen variation lag hog myckethog ej ve
varia varia  variation rele t
kraver arbetet att  tion tion vant €]
de enbart upprepar gar en del av
samma arbetstiden
arbetsmoment, at till att
manga ganger i forsta eller
timmen I6sa
2 3 kravande 97 98
problem
1
4

14



28. Dokumenterar organisationens medarbetare goda arbetsrutiner eller erfarenheter?

1.0 Negj
2. 0 Ja, men inte regelbundet
3. 0 Ja, regelbundet

98. o vet €]

29. Foljer organisationen upp och utvarderar kvaliteten pa produktionsprocesser eller
service?

Inforuta: Med kontroll av kvalitén menas att varan eller tjansten haller den niva som ar
bestamd, exempelvis utseende, prestanda och palitlighet eller tillrackligt trevligt
kundbemotande.

1.0 Negj
2. 0 Ja, men inte regelbundet
3. 0 Ja, regelbundet

98. o vet gj

30. Mater organisationen kundndjdhet eller analyserar klagomal, exempelvis genom
frageformular, fokusgrupper eller andra metoder for datainsamling?

1.0 Negj
2. 0 Ja, men inte regelbundet
3. 0 Ja, regelbundet

98. o vet gj
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Selektion: om 2 eller 3 pa fraga 29 eller fraga 30:

31. Uppskatta hur stor andel i procent av medarbetare som medverkar i arbete med
fragor om kundndjdhet och kvalitet. Rakna dock inte med dem som har det som
huvudsaklig arbetsuppgift.

1.0 0 procent

2.0 1till 24 procent

3.0 25till 49 procent
4.0 50 procent eller mer
98. o vet €]

32. Bedriver organisationen omvarldsbevakning for att utveckla den egna
organisationen och dess produkter, processer och tjanster?

Med omvérildsbevakning menas t ex aka pa massor, tala med kunder och studera
konkurrenternas produkter.

1.0 Nej,

2.0 Ja, sarskilt utpekade medarbetare (ar avdelade fér denna uppgift)
3.0 Ja, det ingar i det (normala) arbetet for alla medarbetare

98. o vet gj

16



G. SAMARBETE MED ANDRA ORGANISATIONER.

Samarbete inkluderar kép av varor eller tjdnster fran féretag samt samarbete med offentliga
organisationer, exempelvis universitet och hégskolor

33. Skoter ni vanligtvis design och utveckling av varor eller tjanster helt sjalva eller tar
ni hjdlp av andra foretag eller organisationer?

Inforuta: Med design menas andrad form, utseende eller anvandbarhet, hos vara eller tjanst.
Design ar en form av utvecklingsarbete. Med utvecklingsarbete menas alla férbattringar av de
varor och tjanster som féretaget/organisationen producerar.

1.0 Skoter det sjalva
2.0 Tar hjalp

3.0 Ej relevant

98. o vet g

34. Skoter ni vanligtvis administration helt sjalva eller tar ni hjalp av andra féretag eller
organisationer?

1.0 Skoter det sjalva
2.0 Tar hjalp

3.0 Ej relevant

98. ovetegj
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H. ARBETSMILJOARBETE

35. Arbetar ni med medarbetares ansvar och befogenheter i ert arbetsmiljéarbete?

1. 0 nej
2 .0ja

98. o vet gj

36. Arbetar ni med att férebygga belastningsskador i ert arbetsmiljoarbete?
1. 0 nej

2.0ja

98. o vet gj

37. Arbetar ni med ljud, luft, ljus, teknik eller kemikalier i ert arbetsmiljoarbete?

1. 0 nej
2.0ja

98. o vet gj

38. Arbetar ni med den sociala arbetsmiljon i ert arbetsmiljéarbete?
Exempelvis samarbete mellan medarbetare eller férebyggande av krankande sarbehandling?

Markera "Ja” om ni arbetar med minst ett omrade inom den sociala arbetsmiljén i deras
arbetsmiljbarbete.

1. 0o negj
2.0ja

98. o vet g]
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39. Ingar arbetsmiljoarbete i forsta linjens chefers arbetsuppgifter?

Med férsta linjens chef menas den niva inom organisationen dér den I6pande verksamheten
bedrivs och dér chef har ett direkt personalansvar. Férsta linjens chef har inte andra chefer
under sig.

1. 0 negj
2.0ja

98. o vet €]

40. Ges skyddsombud maojlighet att medverka i organisationens arbetsmiljéarbete?

Géller dven regionala skyddsombud

1. o Skyddsombud saknas

2. 0 Nej, men skyddsombud finns

3. o Ibland kan skyddsombuden medverka
4. o Oftast kan de medverka

5. 0 Ja, alltid

98. o vet €]

41. Ges medarbetare méjlighet att medverka i organisationens arbetsmiljoarbete?

1. 0 Nej, det gors inte
2. o Ibland

3. o Oftast

4. o Ja, alltid

98. o vet €]

42. Har ni anlitat extern sakkunnig hjalp for arbetsmiljoarbetet?
Flera svarsalternativ &r mdéjliga.

1. 0 Ja, foretagshalsovard

2. 0 Ja, annan experthjalp

3. 0 Negj

98. o vet gj
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|. RISKER OCH HANDELSER | ARBETSMILJON

43. Hur gar organisationen tillvdaga for att undersoka arbetsmiljon?
Flera svarsalternativ méjliga

1. o Skyddsronder

2. o Rapporteringssystem (t ex tillbud, ett tillbud &r en o6nskad hédndelse som kunnat leda till ohélsa
eller olycksfall.)

3. 0 Medarbetarundersokningar (exempelvis enkéter/intervjuer)

4. o Tas upp pa arbetsplatstraffar

5. o Tas upp i medarbetar- eller utvecklingssamtal

6. o Sarskilda matningar (fysisk milj6)

7. o Medicinska undersdkningar

8. o0 Nej, arbetsmiljon undersoks inte

9. o0 annat satt, namligen (6ppet svarsalternativ,)

98. o vet gj

44. Gor ni bedomningar av de risker ni finner i er arbetsmiljo?
1. o Nej, inga riskbedédmningar gors

2. 0 Vissa riskbeddmningar gors

3. 0 Ja, alla risker beddms

98. o vet gj

Selektion: Om 2 eller 3 pa fraga 44:

45. Dokumenterar ni skriftligt de riskbedéomningar som ni gor?
1. o Nej, ingen skriftlig dokumentation

2. 0 Vissa beddémningar dokumenteras skriftligt

3. 0 Ja, alla bedémningar dokumenteras skriftligt

98. o vet gj

Selektion: Om 2 eller 3 pa fraga 44:

46 Atgirder som inte genomfdrs omedelbart, det vill siga samma dag eller nagon av de
nadrmast féljande dagarna, fors de in i en skriftlig handlingsplan?

1. 0 Nej, det gors inte
2. o Ibland

3. o Oftast

4. o Ja, alltid

98. o vet gj

47. Har nagon arbetsolycka (plotslig hdndelse) intraffat under 2015?
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Olycksfall innebér fysisk eller psykisk skada till féljd av en plétslig hdndelse. Ett olycksfall kan
leda till savél en lindrig skada som till dédsfall.

1. 0 negj
2.0ja

98. o vet €]
48. Har ohdlsa pa grund av arbetet, det vill sdga sjukdom eller andra besvar som inte ar
arbetsolycka intraffat under 2015?

Det &r styrkan i upplevelserna, varaktigheten och férmagan att fungera som avgér om ohélsa féreligger.
Exempel pa ohélsa och sjukdom kan vara stressreaktioner och belastningsbesvar.

1. 0negj
2.0ja

98. o vet gj

49. Har allvarligt tillbud som inte lett till olycksfall eller ohdlsa, intraffat under 2015?
Allvarliga tillbud &r hédndelser som i sig innebdér stor fara for ohélsa eller olycksfall.

Det behéver inte finnas nagon fara for person i den aktuella situationen.

Ett exempel &r en explosion i en lokal dér ingen vistas for tillfdllet. Annat exempel dr hot om vald.

1. 0 nej
2 .0ja

98. o vet gj
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J. RESURSER OCH MAL | ARBETSMILJOARBETET

50. Far de personer hos er som genomfor arbetsmiljéarbete resurser fér detta?
Exempelvis utrustning, lokaler, tid eller ekonomiska medel?

1.0 Negj

2.0 Ja, i viss man

3. 0 Ja, i hogsta grad
98. o vet gj

51. Foljer organisationen arligen upp om arbetsmiljoarbetet har bedrivits som det var
tankt?

1. 0o nej
2.0ja

98. o vet gj

52a. Kanner du till att det finns en foreskrift som benamns ”Systematiskt
arbetsmiljoarbete”?

1. 0negj
2.0ja

98. o vet gj

52b. Bedrivs ert arbetsmiljoarbete enligt foreskriften om ”Systematiskt
arbetsmiljoarbete”?

Inforuta: Om du inte ké&nner till féreskriften enligt fragan ovan sa kan du &nda kénna till att
arbetsmiljdarbetet som utfors av andra i organisationen bedrivs enligt féreskriften.

1. 0 Nej, det gors inte

2. o Planerat eller beslutat, men annu inte startat
3. o Under inférande

4.0 Ja, iviss man

5. 0 Ja, i hogsta grad

98. o vet gj

53. Kontrollerar ni att genomforda arbetsmiljoatgarder haft avsedd effekt?
1. 0 Nej, det gors inte

2. o Ibland

3. o Oftast

4. o Ja, alltid

98. o vet €]

22



K. FORANDRINGSARBETE

54. Har det skett en storre forandring inom nagot av foljande omraden, under 2015?
En forandring har skett oavsett om det 6kat eller minskat, blir battre eller samre

1. Nej 2. Ja 98. Vet ej

a. Proportionen mellan medarbetare anstéllda i den
egna organisationen och inhyrda?

b. Ansvarsférdelning av arbetsuppgifter?

c. Arbeteigrupp (team)?

d. Dokumentation av arbetsrutiner?

e. Kunskapskrav (kvalifikationskrav, krav i arbetet)?
f. Medarbetarnas utbildning och kompetens?

g. Medarbetarsamtal?

h. Arbetsmiljoarbete?

i. Tekniska system/it-lésningar?

j. Arbetstidens forlaggning?

55 Har ni genomgatt en betydande omorganisation under 2015?

1.0ja
2.0 nej

98. o vet gj

Selektion: Om 1 pa fraga 55:

56. Ungefar hur manga av medarbetarna ansvarade for omorganisationen under 2015?
1. o antal (i siffror)

98. o vet €]

Selektion: Om 1 pa fraga 55:
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57. Ungefar hur manga arbetsdagar lade de i genomsnitt pa omorganisationen?
1. o antal dagair(i siffror)

98. o vet €]

Selektion: Om 1 pa fraga 55:

58. Hur stor andel i procent av medarbetarna har paverkats av omorganisationen?
Rdkna med exempelvis utbildningar, att delta pa moéten eller att lara sig arbeta
annorlunda.

1.0 0 procent

2.0 1till 24 procent

3.0 25till 49 procent
4.0 50till 74 procent
5.0 75 procent eller mer
6.0 ejrelevant

98. o vet gj

Selektion: Om 2-5 pa fraga 58:

59. Ungefar hur manga arbetsdagar lade 6vriga medarbetare i genomsnitt pa
omorganisationen, det vill saga dagar som de inte arbetade med sina ordinarie
arbetsuppgifter?

En person ska ha arbetat minst en dag (atta timmar) for att réknas med.
Ré&kna med exempelvis utbildningar, att delta pa méten eller att lara sig arbeta annorlunda.

1. o antal dagar

98. o vet gj
Selektion: Om 1 pa fraga 55:

60. Ungefar hur manga procent av organisationens omsattning var externa kostnader
for omorganisationen under 2015?

1. 0 inga externa kostnader

2.0 upp till1 procent

3.0 1-2 procent

4.0 3-5 procent

5.0 om mer an 5 procent, hur stor andel i procent........
98. o vet gj

24



Selektion: Om 1 pa fraga 55:

61. Har ni gjort nagon bedémning av hur genomférda forandringar paverkar
arbetsmiljon for medarbetarna?

1. 0negj
2.0ja

98. o vet gj

L. BAKGRUNDSFRAGOR

62. Ange om du d@r man eller kvinna

man
2. kvinna

63. Ar du tillsvidareanstilld i din organisation eller har du en visstidsanstillning,
exempelvis konsult eller projektanstalld?

1. 0 ..tillsvidare, i den aktuella organisationen
2.0 ...visstidsanstalld, exempelvis konsult eller projektanstalld
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