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Abstract 

Introduction – The scene for this thesis is set in the highly regulated automotive industry. 

Recent scandals in the automotive industry have shown that companies have manipulated 

their emission results in order to pass regulations. The regulations are from the beginning im-

plemented to protect the environment and encourage companies to develop green innovation 

but the authors question if regulations puts more pressure on the companies than they can 

handle. Therefore, the purpose of this thesis is to investigate how regulations affect green in-

novation.  

Method – The authors adopted a pragmatist research philosophy and used an abductive re-

search method. The empirical data has been gathered through a qualitative study, conducting 

semi structured interviews with companies within the automotive industry. The abductive re-

search approach meant that the frame of reference has been updated and revised when new 

data, which was previously not covered in the theory, was gained from the interviews. With a 

five-step process the authors have analyzed the empirical data with the frame of references 

and from the result drawn conclusion.  

Conclusion – The conclusions drawn in this thesis is that regulations have a positive impact 

on companies green incremental innovation and can have both an inhibitory and a positive ef-

fect on radical green innovation. However, there are few underlying factors affecting the out-

come such as infrastructure, technology neutrality and communication.  

Contribution – The contribution of this thesis has added new qualitative knowledge to the re-

search field on how regulations affect green innovation. By localizing and highlighting the 

factors found in the conclusion, companies and policy makers can cooperate to enhance the 

development of green radical innovations in the future. 

Future research - Future researcher are encouraged to investigate how infrastructure, tech-

nology neutrality and communication each are affecting green radical innovation.  

Key words: Green innovation, Regulations, Government policy and the Automotive Industry 

Paper type: Master thesis 
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1 Introduction 

The introductory chapter will give the reader a background of the current situation in the au-

tomotive industry as well as explaining important concepts that will be discussed in the thesis. 

The following part is the problem description, which highlights the issues of how regulations 

effect green innovation, based on the background, and problem statement the purpose is 

drafted. From the purpose, a research question is generated and the chapter ends with the de-

limitations and the disposition of the thesis.   

1.1 Background 

According to Afonso & Afonso, (2015) climate change has put pressure on policy makers 

around the world to impose new and stricter regulations on emissions of greenhouse gases 

(GHG). The term carbon footprint is often used as a measurement of emissions and it is de-

fined as the total amount of GHG released by an individual, event, company, or product. It 

consists of direct emissions, emissions from electricity usage as well as indirect emissions 

caused by the transportation and preparations of raw materials (Wright, Kemp, & Williams, 

2011). Policy makers have two main instruments when trying to minimize the carbon foot-

print; economic and regulatory policies. According to Bergek & Berggren, (2014) economic 

policies are aimed towards providing economic benefits to companies that are investing in en-

vironmentally friendly technologies, while investing in an environmentally unfriendly tech-

nology will result in an economic punishment. This gives companies an incentive to act and 

pursue eco-friendly technologies. According to Bergquist et.al (2013) the other instrument 

available is the use of regulatory policies, which directly aims to control the actions of firms 

through the introduction of obligatory standards. Furthermore the authors state that, the stand-

ards regulate the emission levels, the use of certain technologies and materials as well as per-

formance standards. Bans and permits are other types of regulatory policies and some of them 

are optional to follow and are more as guidelines, while breaking others can result in a fine or 

other negative consequences.  

Several authors claim that, the environmental and economic policies shape the market in 

which organizations operate today (Bergek & Berggren, 2014; Sen, 2015; Nesta, Vona, & 

Nicolli, 2014; Patanakul & Pinto, 2014). Furthermore, as the regulations become stricter and 

put more pressure on organizations, they will have to find a way to not only survive but also 

to thrive within their market (Bergek & Berggren, 2014). Afonso & Afonso (2015) argue that 

innovation is often a key for companies to stay profitable in a highly regulated market. 

“Technological knowledge has become the central focus in environmental policy since inno-

vations can lower the cost and level of greenhouse gases” (Afonso & Afonso, 2015, p. 608). 

Furthermore the authors state that without innovation, regulatory environmental policies 

would push the market to an equilibrium state where any profits are countered by regulatory 

fines and firms would be unable to grow or survive. Innovation therefore, is a key factor for 

both growth but also for updating and redefining the environmental policies (Afonso & Afon-

so, 2015).  
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According to Chen, Chang & Wu (2012) innovation and especially green innovation is a way 

for companies to reduce their environmental impact and also potentially, a way to generate 

profit. According to Fusser & James (1996) Eco-innovation is any innovation that results in 

an improved environment, regardless of whether or not this was the intention of the innova-

tion process. “Although some strands in the literature attempt to discern and highlight the dif-

ferences between concepts such as „eco-innovation‟, „environmental innovation‟, „innovation 

for sustainable development‟ and „Sustainable innovation‟, they are mostly used interchange-

ably” (OECD, 2009, p. 41). Green innovation is another concept that describes the same topic 

and will be the main concept used in this thesis. Green innovation is defined as any innovation 

that improves green products or processes, “including the innovation of technologies that are 

involved in energy-saving, pollution-prevention, waste recycling, green product designs or 

corporate environmental management” (Chen, Chang, & Wu, 2012, p. 369) 

Gray (2009) suggests that global environmental policies are ineffective and not globally en-

forceable due to the fact that the world consists of close to two hundred countries that all have 

different capabilities, tools, resources and levels of development, making them more or less 

able to follow a global environmental agreement. Furthermore, Moosa & Ramiah (2014) state 

that, in highly developed countries, it is more likely to invest in research to improve technolo-

gies aimed towards lowering the emissions of GHG allowing them to meet the goals of global 

environmental policies. Emerging countries such as China and India are less capable of in-

vesting in research and many of them argue that, by not having to follow the same strict regu-

lations this will aid them in their process towards becoming more developed countries. There-

fore, with the exception of the Kyoto protocol, most environmental policies focus on a specif-

ic region where the countries are on a similar level of development. The United States (US) 

has their own set of both economic and regulatory policies that applies only within their re-

gion. In Europe, the European commission has developed their own set of economic and regu-

latory policies that apply to all the member states of the European Union (EU) (Gray, 2009; 

Moosa & Ramiah, 2014). 

The EU has set out goals to significantly reduce the levels of GHG by 2020. These goals 

shape the future regulatory policies within the EU which in turn puts pressure on companies 

within this sector to innovate and lower their emission of GHG in the future (OECD, 2012b). 

According to the OECD (2012a) the largest sectors that release the highest amounts of GHG 

are: Power, Residential & Tertiary, Industry, Transport, Non CO2 Agriculture and Non CO2 

Other sectors. Out of these, the Transport sector is responsible for one quarter of all the emis-

sions of GHG within the EU and two thirds of these come from road transportation which in-

cludes both heavy commercial transports as well as light personal vehicles. The automotive 

industry includes both trucks and personal vehicles and will be the focus of this study because 

it is one of the most significant contributors to the emission of GHG (OECD, 2012a).  

According to Nieuwenhuis & Wells (2003), the issues of environmental impact have been 

prominent in the automotive industry since the very beginning. Furthermore, one of the earli-

est issues was connected to the decreasing air quality caused by car engines. Pollution has 

been and is still one of the biggest concerns in the automotive industry, even though devel-

opment has come far and focus has shifted towards finding a sustainable solution, the issue 



 

 
3 

remains. One example provided by Nieuwenhuis & Wells (1997) of the first radical innova-

tions that abate the emission was weight reduction of the car‟s chassis. The original thought 

behind the weight reduction was to increase profitability, since fewer resources were used, but 

it also reduced the emissions from the car. 

The automotive industry is highly technological, rapidly changing and the regulation in the 

industry has become stricter due to the emission of GHG (van den Hoed, 2007). According to 

Bergek & Berggren, (2014) one of the more influential regulatory policies is the European 

emission standards which regulate the amount of GHG any produced vehicle can emit. The 

first European emission standard, called Euro 1 was introduced in 1993 and since then it has 

been revised and updated several times; currently the latest version is called the Euro 6 stand-

ards and was implemented in 2014. Vehicle manufacturers who wish to sell cars within the 

EU will have to comply with these emission standards. The evolved and revised versions of 

the European emission standards apply pressure to the automotive industry to innovate and 

create technical solutions that enable their cars pass both the current and future regulations 

decided by the European commission (OECD, 2012a).  

According to Cleff & Rennings (1999) regulations lead to more of incremental innovation, 

because of the stringency and predictability firms can calculate and predict what kind of im-

provements are needed to comply with the new regulations. The possible reward for investing 

in green innovation is more uncertain compared to non-green innovations and firms tend to 

introduce innovations to the market only when there is a reward or possibility to create extra 

value (Triebswetter & Wackerbauer, 2008). The reason behind this is that the majority of cus-

tomers are not yet willing to pay extra for green innovation, making it less profitable (Bernau-

er, Engels, Kammerer, & Seijas, 2006).  
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1.2 Problem 

The recent scandal involving Volkswagen inspired the authors to further investigate the con-

nection between regulations and green innovation. A hypothesis was created questioning if 

the scandal indicated that regulations are becoming too strict for companies to handle. The 

scandal arose from the discovery of devices that were mounted on the engines to manipulate 

the emission test, presenting a lower amount on the test compared to reality, thus passing the 

test when they otherwise would not (Hotten, 2015). The authors question if the strict regula-

tions could be pressuring companies in the automotive industry to innovate faster than they 

are capable of. Bergek & Berggren (2014), state that strict regulations could lead to resources 

being directed towards meeting the goals of the regulation rather than towards innovation that 

can create or sustain a competitive advantage. According to Grossman and Helpman (1993) 

innovation is one of the most important drivers for growth but it also requires investment of 

both time and resources to be successful. “In 2014, the top world R&D investors increased 

their Research and Development investments by 6.8% to reach a figure of €607.2 billion” 

(European Commision, 2015, p. 6). Moreover, the automobile industry continues to be among 

the highest investors into R&D being surpassed only by the pharmaceutical and the infor-

mation & communication technology sectors. In average, companies in the automotive indus-

try spend 7.9 percent of their annual turnover on R&D (European Commision, 2015).  

According to Sen (2015) stringent environmental policies and regulation may boost not only 

the green innovation for a company but the whole R&D department; hence more resources are 

invested in the department. Tribeswetter & Wackebauer (2008) argue that regulations impede 

productivity which leads to higher prices and may cause companies to cut corners. The tradi-

tional view of regulation is that it hinders the market to maximize its profit and thereby reduc-

ing its resources that can be spent on, for instance, innovation (Sen, 2015). On the other hand, 

Moosa & Ramiah, (2014) state that a society without regulations would deteriorate in both 

economic and safety areas, leading to decreasing air quality due to higher emission rates. Fur-

thermore, as Porter and van der Linde (1995) states that tougher environmental regulations, if 

designed properly, can contribute to more innovation which can lead to a competitive ad-

vantage.  

According to Bergek & Berggren (2014) environmental policies were established to reduce 

emissions and not to foster innovation, which makes the correlation between these two factors 

less robust. The future scenario for the automotive industry regarding innovation will be in-

fluenced by the involvement of governments through new standards and regulations (Town-

send & Calantone, 2014). Meaning that the policy makers can shape and direct companies in 

the direction they see fit (Leitner, Wehrmeyer, & France, 2010). However, according to Azar 

& Sandén (2011) and Wyllys (2015) there is a risk that the government will steer towards a 

less than optimal solution instead of allowing companies to find the best solution themselves. 

The question arises if the incremental innovation today is enough to manage the environmen-

tal regulations that the EU forces the automotive industry to achieve or if the answer is dereg-

ulation or introducing less strict regulations to foster radical innovation (Nieuwenhuis & 

Wells, 1997).  
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The literature on innovations is much more extensive compared to green innovation, therefore 

new knowledge is needed in the field (Bernauer, Engels, Kammerer, & Seijas, 2006). The 

same applies to how regulations and innovation are connected; there is already a clear correla-

tion between these two factors. However, the findings on how regulations affect green product 

innovation are mixed; some studies show a positive while others show a negative correlation 

between the topics (Bernauer, Engels, Kammerer, & Seijas, 2006).     

Tribeswetter & Wackerbauer, (2008) emphasize on the relevance of further research on how 

the environmental policy Euro 5 and 6 have affected the automotive industry. This follows 

how the stringency or predictability of a regulation affects the company‟s green innovation 

strategy (Bernauer, Engels, Kammerer, & Seijas, 2006). Kastensson (2014) and Kemp, Smith 

and Becher (2000) state that further research on driving forces behind green innovation is 

needed. According to Triebswetter & Wackerbauer (2008) green innovations are more re-

source demanding and the potential outcome of them is more uncertain than non-green inno-

vations. This raises the question of why companies choose to invest in green innovation and 

what can be done to increase their incentives to engage further in green innovation. 

1.3 Purpose 

The purpose of this study is to investigate how regulations influence green product innova-

tion. The set for this study is the automotive industry because it is characterized by rapid 

technological development and is highly regulated. The focus will be on investigating if regu-

lations support or inhibit green innovation in a company.   

 

1.4 Research Question 

From the purpose one research question has been derived which will be answered in this the-

sis. 

1. How do regulations affect green innovation within the automotive industry? 

1.5 Thesis disposition 

The thesis starts with an introductory chapter giving the reader some history about regulatory 

policies, green innovation and the automotive industry. Furthermore, the topics are compared 

and connected in the problem statement resulting in the purpose of this thesis. The last part of 

the introductory chapter contains the thesis disposition and delimitations. The next chapter is 

frame of reference which introduces relevant theories within the field of innovation and regu-

lation that will later be used to analyze the empirical findings. Followed by the methodology 

chapter, which will explain how the study was conducted. After this, primary and secondary 

empirical data, gathered through interviews and annual reports is displayed. The final chapters 

include an analysis, where the empirical data is compared with data from the frame of refer-

ence, which then results in a conclusion and discussion. The thesis ends with some concluding 

remarks and suggestions for further research. 
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1.6 Delimitation 

In the study, several limitations have been made in to reach an answer to the purpose and re-

search question. Focus has been on companies operating within the European Union and the 

rules and regulations within this area. This limitation was done because of the accessibility of 

companies and information as well as similar time zones. The authors acknowledge that con-

ducting the study in a different geographical area might affect the results of the study. Fur-

thermore, the study has been limited to end product innovation excluding both organizational 

and process innovation. This was done because the environmental effect of the end products 

are easier to assess and to narrow the topic down to something that can be covered within the 

scope of the thesis. Furthermore, the focus will lie on how environmental regulations affect 

green innovation, excluding other factors that might influence or incentivize green innovation. 

Including all other drivers and incentives for green innovation would be beyond the scope and 

reach of the study. Additionally, the authors have chosen not to pinpoint the effects of indi-

vidual but rather the combined effects of the all environmental regulations within the automo-

tive industry. 
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2 Frame of Reference 

This chapter assists the reader to get a more in-depth understanding and background of the 

concepts used in this thesis. The main theoretical concepts are Green innovation and Regula-

tion. The Innovation chapter includes a background of the concept, divided into different 

forms of innovation such as incremental and radical. The following concept of regulations 

provides a background of the different kinds of regulations and how these affect innovation. 

Furthermore, previous research on both green innovation and regulation and its connection 

to the automotive industry will be presented. Moreover, these concepts are used later on to 

analyze the empirical findings.  

2.1 Innovation 

There is a wide variety of different definitions of innovation and sub-categories for the topic. 

Innovation is an umbrella term for explorative and future-oriented development activities with 

a valuable outcome; such as competitive advantage, technology lead or reduced costs (Par-

tanen, Chetty, & Rajala, 2014). Innovation is often based on new technologies but it can also 

be used to solve social problems or creating a new way of conducting business (Partanen, 

Chetty, & Rajala, 2014). According to Partanen et al. (2014) one way to divide innovation is 

through differentiation of product and process innovation as well as marketing and organiza-

tional innovation. Product innovation is a new or improved product that is introduced to the 

market (Conway & Steward, 2009) with a focus to improve quality of life for the end custom-

er (Partanen, Chetty, & Rajala, 2014). The definition of product innovation for this thesis is 

“an invention with focus on commercialization” (Conway & Steward, 2009, p. 57). 

Innovation is positively correlated with both performance and competitive advantage (Gross-

man & Helpman, 1993). Innovation performance is derived from four factors; what the cur-

rent customer needs are, what the future customer needs, how fast companies can develop and 

provide the market with the innovation and lastly, the cost of the innovation and the possibil-

ity of cost reduction for the new product (Christiansen, 2000). One way to measure this and 

compare it with a company‟s competitor is through benchmarking, in order to find out the 

best practices in the industry (Pages & Toft, 2009). Therefore is innovation a key driver for 

long-term success since it can mitigate the external turbulence (Jiménez-Jiménez & Sanz-

Valle, 2010). However, innovation is considered risky and uncertain, since it is resource de-

manding and with a high risk of failure (Visnjic, Wiengarten, & Neely, 2016). There are po-

tential negative outcomes for companies that work with innovations such as exposure to mar-

ket risk, increased costs and undesirable changes (Jiménez-Jiménez & Sanz-Valle, 2010). One 

dilemma for innovators according to Christensen (1997) is positioning, that companies do not 

want to be in the lead of innovation, but not the last one either. Leading innovation means tak-

ing on additional costs of development, while waiting too long will leads to competitors gain-

ing an advantage. However, Christensen (1997) further states that new products need to be in-

troduced to the market and that creates an opportunity for smaller firms to act since they do 

not suffer from organizational inertia. A common mistake is to overshoot the market need 

which leads to stiff pricing pressure. If the pricing is too stiff, the incumbent firms will catch 
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up and with their capacity of high volume output, they can achieve the profitability of a new 

product (Christensen, 1997).  

According to Bergek & Berggren (2014) innovation can take on different forms, such as radi-

cal, incremental, modular and architectural innovation. However, modular and architectural 

innovation are other types of radical and incremental innovation and will thereby be excluded 

from this study. According to Zapata & Nieuwenhuis, (2010) radical innovation is a discon-

tinuous change that alters the market, making companies‟ prior knowledge and investments 

out of date. Zapata and Nieuwenhuis (2010) further state that radical innovation can create its 

own demand because it is the first one to enter the market. Radical innovation symbolizes 

newness in form of a paradigmatic shift (van den Hoed, 2007) with a revolutionary impact on 

the market  (Partanen, Chetty, & Rajala, 2014). Brix and Peters (2015) claim that radical in-

novation can enhance both performance and productivity in other innovation activities at the 

company. They further state that radical innovations are crucial for the survival of the compa-

ny since the market is getting more turbulent and the continuous growth that companies re-

ceived through incremental innovations are at stake. One problem with radical innovation is 

that it is perceived as destructive (Kastensson, 2014) because it can cannibalize its own mar-

ket, making prior investment and knowledge useless (van den Hoed, 2007). That is one of the 

reasons why incumbent firms tend to avoid radical innovation since their flexibility, due to 

organizational inertia, is lower than younger and smaller companies but also because they 

have high investment in the already existing business (van den Hoed, 2007). Another reason 

why incumbent firms avoid radical innovation is due to the number of stakeholders involved. 

Their complex and wide networks with long-term collaboration could be endangered with a 

radical innovation (Bessant, Öberg, & Trifilova, 2014). The most common sources of radical 

innovation are new entries to the market, external shocks or crises, performance of new tech-

nology, market changes and industry competition. This creates a problem for the R&D de-

partment since these sources are hard to plan or predict (van den Hoed, 2007).  

The opposite side of radical innovation literature is incremental innovation. Incremental inno-

vation is characterized by added features or an extension of an already existing product or 

process; it adds a low degree of new knowledge (Kastensson, 2014). Incumbent firms tend to 

innovate more incremental with step by step improvements and refinement  (Zapata & Nieu-

wenhuis, 2010). As aforementioned, incumbents firms have complex operations with already 

existing partnership networks (Bessant, Öberg, & Trifilova, 2014) and with low margins (van 

den Hoed, 2007) and an established knowledge base (Bessant, Öberg, & Trifilova, 2014) and 

all these factors are connected to incremental innovations.  

2.1.1 Green innovation 

Green innovation is all innovations that have a positive effect on the environment. It can be 

connected to fuel consumption, CO2 emission, safety and recycling (Chen, Chang, & Wu, 

2012). One of the objectives of green product innovation is to reduce the environmental im-

pact of the product life-cycle (Bernauer, Engels, Kammerer, & Seijas, 2006). 

According to Chen, Chang and Wu (2012) green innovation is a way for companies to gain 

competitive advantage because of the possibilities to generate new business opportunities by 
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entering a new market. Another reason for companies to develop green innovations is to pass 

environmental regulations and build up new barriers for their competitors. Chen et al. (2012) 

further state that to maximize the potential outcomes of green innovation a proactive approach 

is necessary to seize the upcoming opportunities. Moreover, early adaptors that comply with 

strict environmental regulations may develop more green innovation compared to those who 

refrains (Porter & van der Linde, 1995).  

Green innovation is a more complicated process compared to non-green innovation since new 

knowledge is necessary for instance about environmental impact and regulations (Kastensson, 

2014). Kastensson (2014) further explains that the information is not only necessary for the 

R&D department but also for the whole organization. Additionally, many green innovations 

are connected to regulations and policies and that is why new and extensive knowledge is 

needed for the organization. Moreover, this creates a demand for knowledge sharing inside 

the organization and the pressure for adaptation to learn new methods and techniques be-

comes a necessity. However, it is possible to transform a non-green product to a green one 

and this process is not as demanding as developing a new one (Triguero, Moreno-Mondéjar, 

& Davia, 2013). Another issue with green innovation is that the potential profit is more uncer-

tain compared to a non-green innovation (Triebswetter & Wackerbauer, 2008). Furthermore, 

low willingness to pay (WTP) is another reason that adds to the uncertainty of the profits 

gained from green innovation. WTP is based on how much value a customer places on a 

product and if the perceived value is lower than the price, the customer will not purchase the 

product and vice versa. In this case, customers are not willing to pay extra for green innova-

tion but the development cost for green products compared to non-green innovation are high-

er, resulting in a decreased demand for green products (Bernauer, Engels, Kammerer, & 

Seijas, 2006). One of the reasons is that green innovation is a medium and long-term invest-

ment compared to non-green innovation that has a focus on short-term profit.  

2.1.2 Green innovation in the automotive industry 

The automotive industry is characterized by high entry barriers (Nieuwenhuis & Wells, 2003). 

One of the barriers is the startup cost for establishing a company is very high, which makes it 

more difficult to enter the market. Moreover, the established companies have been active in 

the market for a long time and the knowledge and networks obtained by the incumbent firms 

are important factors for their survival. The automobile industry is known for its economies of 

scale with low margins that creates more obstacles for newcomers to enter the market and 

challenge the established firms (van den Hoed, 2007). Leitner, Wehrmeyer, & France (2010) 

states that strict regulations are another barrier that is difficult to overcome when entering a 

new market. Furthermore, Nieuwenhuis & Wells (2003) state that, as long as the market has 

these high barriers for new entries, the incumbent firms will use mergers and acquisitions to 

gain the new expertise or new patents that the new firms have.  

In a fast pace industry it is safer to be an early adopter compared to assuming a leading role 

hence the uncertainties have been tested by the leading company and thereby reduces the 

costs for the followers (Christensen, 1997). Furthermore, he states that some of the risks asso-

ciated with being in a leading position are innovation failures and the risk of wasting re-
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sources on knowledge or technologies that might not be used in the future. Incumbent firms 

long-term sustainable income have been threatened both by environmental and safety con-

cerns (Zapata & Nieuwenhuis, 2010). Furthermore, they state that new upcoming innovations 

in forms of new powertrains and alternative fuels will challenge their sustainable income 

since most of the incumbent firms products are characterized by petrol fueled engines. 

The automotive industry is constantly faced with the innovators dilemma which is if the com-

panies should invest and allocate their recourses in their traditional approaches or if they 

should invest in the new upcoming radical innovations (Christensen, 1997). Furthermore, 

Christensen (1997) states that, incumbent firms are more likely to adapt the new innovation so 

it can be produced in the existing manufacturing facility rather than investing in a new one. 

Rather than replacing the engine it is more likely to adapt it to the new changes since automo-

tive companies are prisoners of sunk cost. New innovations will replace the old ones making 

the investment and knowledge outdated and all prior investments will become obsolete. That 

is one of the reasons why the hybrid engine consists of both a traditional engine and an elec-

tric engine is more approved by the incumbent firms compared to a brand new type of engine 

(Zapata & Nieuwenhuis, 2010).  

The future of innovations in the automotive industry is according to Townsend and Calantone 

(2014) driven by customer demand and the involvement of the government. Moreover, cus-

tomers are constantly looking for new product features and not new radical innovation. How-

ever, the overall awareness of environmental issues raised the importance of alternative and 

greener innovations especially in form of alternative fuels (Townsend & Calantone, 2014). 

Furthermore, the authors also state that the governments have been a major driver for innova-

tion on the powertrain and alternative fuel. One of the reasons why the governments have had 

an impact is due to regulations and policies enabling development of infrastructure for the 

electric car, creating new recharging stations (Bernauer, Engels, Kammerer, & Seijas, 2006).    

2.2 Regulations      

2.2.1 Government policy 

According to Bergek & Berggren (2014) governments can use two types of policies to guide 

companies towards reducing their environmental impact; economic and regulatory policies. 

Both policies aim to lower the environmental impact of companies and individuals within a 

country or a region but differ in how they aim to achieve this. Bergquist et al. (2013) state that 

regulatory policies are often referred to as a command and control (CAC) approach while 

economic policies is a market-based approach. Economist often argue that market-based ap-

proaches are more efficient than CAC approaches when it comes to affecting the innovation 

and introduction of new more environmentally friendly technology. This argument is ques-

tioned by Bergek & Berggren (2014) which in their study of the automotive and energy sector 

show that regulatory policies are more likely to induce incremental innovations than econom-

ic policies. They do however suggest that a mix of both types will be most efficient and that 

tailoring a unique mix for each situation is important.    
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Economic policies can include measures such as higher taxes on environmentally unfriendly 

technologies while environmentally friendly technologies have lower taxes. This creates an 

incentive for companies to switch to more environmentally friendly techniques to avoid the 

higher taxation of sticking to the old techniques or choosing a less sustainable alternative. 

Subsidies or direct investments into the development of new green innovations are other ways 

governments can affect the incentives to choose and develop green innovation (Bergek & 

Berggren, 2014). 

According to Bergek & Berggren (2014), the other type of policy instruments available is 

regulatory policies, which aim to control and direct how companies should operate. These 

policies aim at “controlling the actions of firms, for example via technological standards (i.e. 

prescription of a certain method, equipment or technology), emission standards (an absolute 

upper emission level), and performance standards, such as a cap on emissions per unit of out-

put” (Bergek & Berggren, 2014, p. 113). Moreover, bans and permits are other ways the gov-

ernment can control and direct companies towards more environmentally friendly technolo-

gies. Some regulatory policies are optional to follow but could result in a penalty or negative 

consequence while others are strictly enforced and must be if they want to continue operating 

within the region where the policies apply.  

The automotive industry is as mentioned in the background section as highly regulated. The 

European Emission standard is one of the most prominent regulatory policies within the EU 

and since its introduction in the 1990s it has been updated and become even stricter with eve-

ry new version (OECD, 2012a). This has applied pressure on automotive manufacturers to in-

vest in R&D to meet the goals set by the EU. That is one of the reasons why companies expe-

rience that regulations interfere with their competitiveness (Leitner, Wehrmeyer, & France, 

2010). Kastensson (2014) states that, since there is always one Euro standard that is scheduled 

to be introduced in the future, giving companies a goal to work towards and a set deadline on 

when they should have achieved it. Furthermore, this has led to substantial progress in the 

field of green innovation, with lowered emissions as a result. She continues stating that one 

issue though is that the Euro standards only affect new cars and not the existing fleet. Older 

cars are still allowed to have higher emissions and will continue releasing high levels of emis-

sions throughout their lifespan. This has prevented any drastic drops in emissions because the 

lifespan of the car spans beyond the first owner and the car can live on for many years.  

2.2.2 Regulations and green innovation 

“While there are still insufficient impact evaluation studies of green innovation policies, both 

in general and as applied to different developing country contexts” (Dutz & Sharma, 2012). 

They continue stating that, researchers have mostly argued that regulations aimed towards 

non-green innovation can be applied to green innovation as well. However, since the release 

of their article there has been some studies connecting the two topics further (Crespi, Ghisetti, 

& Quatraro, 2015; Afonso & Afonso, 2015; Bergek & Berggren, 2014; Kastensson, 2014). 

Crespi, Ghisetti & Quatraro (2015) states that too strict regulations can push companies to 

outsource activates to countries with less strict regulation, resulting in a negative impact on 

the environment instead of a positive effect. By outsourcing activities to other countries the 



 

 
12 

companies lose control of the activities and the possibilities to enhance the green innovation. 

Bergek & Berggren (2014) claims that companies can feel that they spend too much resources 

on passing the regulations rather than investing in their own core business and that could be a 

reason why companies outsource activates to less strict countries. Thereby, regulation affects 

the speed and direction of the new green innovation since the activity is outsourced and the 

need for innovation to pass the regulation is not necessary anymore (Crespi, Ghisetti, & 

Quatraro, 2015). Therefore, subsidies should be allocated towards businesses so that the rea-

sons to outsourcing become less attractive and especially towards radical green innovation 

since subsidies have a positive impact on green innovation (Antonelli & Crespi, 2013). Chris-

tensen (1997) states that policies should be aimed towards boosting the willingness of compa-

nies to achieve a leading role in green innovation to increase the pace of development and to 

avoid the Inventors dilemma. However, Sen (2015) claims that regulations force companies to 

invest in innovation in order to pass the upcoming regulations. The best solution is to imple-

ment and use a mix of both economic policies and regulations to foster green innovation, 

strict and clear goals that can be achieved but also subsidies that motivate the companies to 

take on the a leading role in innovation (Crespi, Ghisetti, & Quatraro, 2015). Subsides can 

motivate companies to invest in green innovation to pass the regulations, this could create 

competitive advantage since less developed and reactive firms will have new barriers to climb 

in order to enter the market (Bernauer, Engels, Kammerer, & Seijas, 2006). For the automo-

tive industry a connection can be made to the internal combustion engine, which had a major 

impact on the environment but throughout the time and with incremental innovation has trans-

formed to a cleaner product and this is because of the mix of regulations and policies (Oltra & 

Saint Jean, 2009). However, the incremental innovation led to innovation inertia for the auto-

motive industry since its design was the only know at the time and removed focus from alter-

native fuels (Crespi, Ghisetti, & Quatraro, 2015). The authors further states that, this could 

have been managed in another way if subsidies and other benefits were directed towards radi-

cal innovation. 

2.2.3 Governments and policymakers role 

One of the issues while developing radical innovation in the automotive industry is the uncer-

tainty that comes with it (van den Hoed, 2007). Therefore, governments act as an important 

role of institutional support (Shu, Zhou, Xiao, & Gao, 2016). Moreover, the authors state that 

the governments can support companies by providing the necessary infrastructure for upcom-

ing innovations such as the electrification or hybridization of cars, which demand that there 

are certain stations where the vehicles can refuel or recharge. As Li & Atuahene-Gima (2001) 

argues that when the governments discover that there is a need for radical innovation they will 

support it. The electric vehicle is an important aspect for reducing global warming, since the 

car is powered by a battery the companies need to develop a battery that has long capacity and 

produced at low cost (Miyoshi & Kii, 2011). Before companies can start to mass-produce or 

innovate there need to be certainty that the government will provide the necessary infrastruc-

ture for the upcoming innovation in this case, charging stations (Miyoshi & Kii, 2011). Com-

panies that develop green radical innovations within alternative fuel solutions suffer from the-

se issues since if customers cannot refuel or recharge their vehicle no one can use them. In 

this regard, the governments and policy makers have an opportunity to either inhibit or en-
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hance the outcome of one radical innovation (Patanakul & Pinto, 2014). Moreover, Patanakul 

and Pinto (2014) further states that this is the reason why governmental policies and regula-

tions have a significant role in industries innovation strategy. 

One of the reasons why incumbent firms tend to rely on incremental innovation is the issue 

that the next radical innovation might not be supported by the policies or regulations and this 

creates a dilemma for the companies (Gao, Gao, Zhou, & Haung, 2015). Christensen (1997) 

argues that if the foundation of the new innovation is not available no companies can afford or 

motivate themselves to focus on new radical innovations. That is why new clear targets to 

achieve are important both for the industry and the policy makers (Patanakul & Pinto, 2014). 

The difference between an invention and innovation is that the innovation is the commercial 

value (Chandy & Tellis, 2000), the new product must be able to be sold otherwise it generates 

no value for the company. If there are any uncertainties in the support from the governments 

for a new radical innovation, it will have an inhibitory effect (Gao, Gao, Zhou, & Haung, 

2015). However, if the regulations and policies are in fact supporting, promoting and stable 

this will boost the willingness for more companies to increase the focus on radical innovation 

(Li & Atuanhene-Gima, 2001; Gao, Gao, Zhou, & Haung, 2015).  

Through a dialogue, companies can influence the governments to use economic instruments to 

encourage radical innovation (Ashford, 2002). Ashford (2002) further states that it is more 

necessary with radical innovations than incremental if the industry wants to become more sus-

tainable. However, the role of the government becomes vital since they can decide the direc-

tion for the industry by creating a platform for basic infrastructure and knowledge sharing 

(Goh, 2005). If one of the new radical innovations is more suitable for the government it will 

likely force the other ones aside and competitors will have to adapt to the new standard (Leit-

ner, Wehrmeyer, & France, 2010). However, governments can encourage companies to de-

velop more green innovation with tax subsidies (Shu, Zhou, Xiao, & Gao, 2016). If stricter 

regulations are enforced and the reward for obtaining them is sufficient enough this will en-

courage companies to innovate more to gain the reward (Gao, Gao, Zhou, & Haung, 2015).  

2.2.4 Technical neutrality 

According to Azar & Sandén (2011) the issue of technical neutrality in government policies is 

important to consider today. The authors divided government climate policy into four types; 

Carbon pricing, R&D investments, Investments into commercialization of inventions and In-

frastructure investments. Azar & Sandén (2011) and Greenberg (2016) argue that it is difficult 

for governments to be completely neutral when it comes to climate policies but that they 

should have both neutral goals and fund specific techniques and procedures. However, Ohm 

(2010) Greenberg (2016) argues that regulations need to be neutral since the technology 

changes faster compared to the creation of a new regulation. Furthermore, Ohm (2010) states 

that it is important for the governments to be consistent with their policies to avoid being bi-

ased towards a certain technology. 

Azar & Sandén (2011) first policy is called Carbon pricing and is a policy that is relatively 

neutral when it comes to technology because it focuses on the goal rather than how it is 

reached. Carbon pricing policy is when companies are forced to pay for the amount of carbon 
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they release, meaning that if you release less you pay less. This is supported by Wylly (2015) 

and Ohm (2010) that argues that governments often can spot an issue or a problem but are un-

able to identify a specific solution. Furthermore, it is important to reward the best solution 

which in this case is done by letting that company pay a lower premium.  

The second policy, according to Azar & Sandén (2011) is R&D investments which requires 

governments to focus a bit more and specify into which fields their investments should go 

which in turn will affect the outcome.  However, governments should refrain from being too 

specific and focus on for instance alternative fuels instead of just targeting electric cars. This 

will allow companies to get grants for their R&D projects that are using various technical so-

lutions but still are within the field of alternative fuel.  

According to Azar & Sandén (2011), the third set of policies is aimed towards aiding compa-

nies in completing the transition from an invention into mass production. There is often times 

a big step from creating something in a laboratory to releasing a final product to the public 

and the process of commercialization often require vast amounts of both time and resources. 

The authors refer to this process, “the valley of death” (Azar & Sandén, 2011, p. 137) which 

shines the light on how difficult it is to commercialize an invention. The long time from the 

invention until the companies can gain a return on their investments often lead to inventions 

being scrapped or companies running out of resources before their completion. This is when 

governments should use specific technical policies, aiding the transition from invention to 

commercialization of the product. However, both Wylly (2015) and Azar & Sandén (2011) 

state that this is not an easy task and it is impossible to bring all inventions over the valley of 

death, leading to a selection process were the risk of focusing on a bad invention and losing a 

great one is a definite possibility. Focusing on neither however would often mean losing them 

both.  

The final policy suggested by Azar & Sandén (2011) is the improvement of infrastructure. 

Here, the government will have to make an active decision into which area they should invest 

in. Public investments into the road network, railways or into the availability of biofuel have 

large effects on what will be developed in the future. These investments are often scheduled 

to happen over a long time period so that companies have a chance to adapt and develop 

products to the new infrastructure. Here, governments are forced to pick a technical solution 

that they believe will be the leading solution in the future and as Ohm (2010) states that it puts 

pressure on the policy makers to have in-depth knowledge about the innovation. This decision 

will spur companies into investing and developing towards this area and deter companies 

from investing in other possible solutions (Azar & Sandén, 2011).  

 

  



 

 
15 

3 Method 

This section will explain the research method of this study and it will provide the reader with 

details about how the research has been conducted, through which lens the issues are viewed 

and provide trustworthiness for the research. The method will describe how the authors will 

answer their purpose and provide a detailed explanation on how to recreate the study. The 

choice of topic, the philosophy chosen to view the topic, data collection, data analysis, strate-

gy, research ethics and trustworthiness will also be explained in detail. 

3.1 Research Philosophy 

This study will assume the research philosophy Pragmatism because, according to Saunders, 

Lewis & Thornhill (2009) pragmatists‟ see the choice of adopting one research philosophy as 

unrealistic in practice and unfitting to explain the complexity in the real world which also ap-

plies to our study. The purpose of the study is, as mentioned previously to investigate how 

green innovation is being affected by economic and regulatory policies in the automotive in-

dustry. Since the thesis is of exploratory kind, the pragmatic view will help the authors in the 

process since it focuses on analytic problem solving (Emirbayer & Maynard, 2011). The study 

will address these topics by conducting interviews to gather data in order to fulfill the pur-

pose. Therefore, assuming just one research philosophy would be to narrow and make it diffi-

cult to cover the complexity of the situation and it would limit the data collection and the 

analysis. The focus on this study will be to answer the research question which is in line with 

the argument by Saunders that “Pragmatism argues that the most important determinant of the 

epistemology, ontology and axiology you adopt is the research question” (Saunders, Lewis, & 

Thornhill, 2009, p. 109). Furthermore, assuming the pragmatist view allows for the use of 

multiple methods which will benefit the specific topic of this study. While gathering the em-

pirical data the authors assumed an interpretivist research philosophy to better understand and 

present the experience the respondents (Nicholls, 2009). On the other hand, during the analy-

sis of the collected data the authors assumed positivistic philosophy to analyze and present the 

findings objectively (Nicholls, 2009).   

3.2 Research strategy 

The researchers have chosen to adopt an abductive approach of this thesis and it is combina-

tion of both inductive and deductive approaches (Patton, 2002). The observed phenomena of 

the Volkswagen scandal shed light on how impactful regulations and policies are in the auto-

mobile industry. According to Patton (2002) a phenomenon can occur in a number of different 

forms such as objects, states, processes and events. Moreover, phenomena‟s are robust and 

stubborn compared to data which is pliable and the collected data serve as evidence for the 

phenomena under investigation. Common in abductive approach is the first appearance of a 

phenomena or event which is followed by creation of a hypothesis to investigate the event. 

The hypothesis is used in order to understand the underlying mechanisms behind the event, in 

this case the Volkswagen scandal. The hypothesis was if regulations today are too strict and if 

that is a reason why companies cut corners to overcome them. The hypothesis was a starting 

point for the authors and inspired this study. Followed by the hypothesis the authors started 
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researching relevant theory to gain a better understanding of the mechanisms behind the ob-

served phenomena (Patton, 2002). The focus of this thesis is how regulations and green inno-

vations are connected and the authors need to have an understanding what kind of characteris-

tics each theory field has. From this point it is the judgment of the authors that determines 

what the most essential part of theory will be. It is important to keep in mind that theory gen-

eration and development does not follow a strict order. The theories were compared and as-

sessed to provide a more in-depth grasp of their correlation. The theories explain and predict 

the outcome of the phenomena and will later on be used to analyze empirical data. The mech-

anism behind the event will be easier to understand and explained because of the knowledge 

the authors gained about how regulations affect green innovation. 

Another reason why an abductive approach was chosen is because of the gathering of data. 

The data gathering have been conducted simultaneously as the theoretical research, making 

the approach neither inductive nor deductive. As long as new data is collected the frame of 

references is updated and as new theory is added the interview questions will change to be 

more in line with the new theory. Since concepts are continually changing and does not re-

main constant across context (Mirza, Aktrar-Danesh, Noesgaard, Martin, & Staples, 2014) 

hypothesis are used to explain the phenomena. That is why the authors created a research 

questions to be ensure the consistency with both the research questions and the purpose. 

3.3 Conceptual model 

  

Figure 1. Abductive process model adapted from Kovács & Spence (2005) 

To clearly show how the research process has progressed, the authors developed a conceptual 

model inspired by Kovács & Spence‟s (2005) model of the abductive research process. The 
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author‟s model explains how the abductive process of this study has been completed (see fig-

ure 1).  

The research process was started by the choice of topic and field for the study, this choice was 

based on the author‟s previous knowledge and experience, in the model named the backpack 

of knowledge. After the topic was chosen, the theoretical framework was drafted based on 

previous research in the fields of innovation, green innovation and regulations. The frame-

work was then used to generate the interview questions used in the first set of interviews. Af-

ter completing the first set of interviews, new insights were gained which led to further theo-

retical research and an expanded theoretical framework. Under the first two interviews the 

concept of Infrastructure and the role of governments and policy makers arose. The connec-

tion between infrastructure and green innovation was implemented into the theoretical frame-

work based upon additional theoretical research. The expanded theoretical framework led to a 

revision of the interview questions. The same processes continued in the following clusters of 

interviews were the topic of technical neutrality in government policies was heavily dis-

cussed, leading to another expansion of the theoretical framework. The process continued un-

til no new concept was discovered from the additional set of interviews, at which point theo-

retical saturation is reached (Rowlands, Waddell, & McKenna, 2015). Since there were no 

new concept derived from interviews four five and six, the authors drew the conclusion that 

theoretical saturation was reached. After theoretical saturation was reached three additional 

interviews were conducted to confirm that the theoretical saturation was reached and to reach 

empirical saturation. 

3.4 Sampling method 

To identify suitable companies for the study, the authors found a list of the largest companies 

in the world (Forbes, 2015). From this list the companies were sorted into geographical areas, 

size, and innovativeness. The next step was to select which companies to contact. The select-

ed companies sell cars, trucks or parts in the European market, are among the largest manu-

facturers of automobiles or trucks and all have an innovative focus. An email was then sent to 

the selected companies explaining the purpose and goal of our study and asking for further 

contact information or to be forwarded to individuals who work in the area of innovation and 

environmental policies. The author‟s personal contacts were used to attract additional compa-

nies which were not on the list but fit the profile of being large innovative companies operat-

ing within the automotive industry. The additional companies included among others the larg-

est supplier of parts to the automotive industry and two industry experts with prior experience 

working in and researching about the automotive industry.  

The participants were chosen in collaboration with the companies and they were all consid-

ered as valid candidates because of their current positions and extensive knowledge of the 

topic. The e-mails and calls to the companies got forwarded to person with the right 

knowledge and the titles of each participant are of interest since it tells what kind of role they 

have at the company. 
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3.5 Data collection 

The empirical data in this study will be gathered from both primary and secondary sources. 

The study will use a qualitative method with semi-structured interviews to gather the primary 

data. The secondary empirical data will consist of information gathered from annual reports 

and home pages of publicly listed companies within the automotive industry and is used pri-

marily as background information about the companies.  

As aforementioned, this thesis is a qualitative study meaning that the understanding of func-

tions and mechanisms are of importance in order to find out how regulations affect green in-

novation (Miles & Huberman, 1994). The primary source of data was collected through semi-

structured interviews which enables the researchers to gain a deeper understanding of the top-

ic (Yin, 2013). Moreover, the pragmatic philosophy is useful while conducting interviews 

since it focuses on the linguistic way of problem solving but also allowing the authors to have 

an interpretivist philosophy to understand the participants‟ reality (Emirbayer & Maynard, 

2011; Nicholls, 2009). Another reason for using semi-structured interviews is to get valid and 

reliable data (Saunders, Lewis, & Thornhill, 2009) allowing for a more in-depth and detailed 

explanation of how regulations and innovations are connected (Yin, 2013). Moreover, inter-

views are good for gathering rich empirical data about this phenomenon because of its possi-

bilities to capture the unique scene from a company (Eisenhardt & Graebner, 2007). Accord-

ing to Saunders et al (2009) semi-structured interviews is a suitable way of gathering data es-

pecially if the research questions are focus on finding a relationship between different con-

cepts and explaining how these are interconnected. Moreover, with semi-structured questions 

invites follow-up questions to gain a deeper understanding of the respondents‟ reality.  

The authors created a draft of questions that would be proficient to gather in-depth infor-

mation. The draft came to change in an iterative process over the time since new topics were 

discovered from the informants that could enhance the overall outcome of the interview. The 

reason behind this was to aid the formulizing of the research questions (Saunders, Lewis, & 

Thornhill, 2009). In the beginning of the interviews questions were more open in order to gain 

an overview of how the companies were working with innovation and regulations, towards 

the end of the interviews the questions became more specified and deeper knowledge was re-

quested (Rowlands, Waddell, & McKenna, 2015). The questions were also adapted as new in-

sights were gained and new theory developed after each interview until theoretical saturation 

as reached. However, the changes were of minor impact not to risk the consistency of the in-

terviews. The first interview was not recorded on request from the participant, this lead to one 

of the authors assuming the role of interviewer and the other one as a note taker. Even if there 

was no recording of the interview, the authors managed to capture the most important aspects 

through note taking, discussing and summarizing of the notes and by sending the notes to the 

interviewee for a final confirmation of the validity of the information. To be consistent with 

this, the authors decided not to record any other of the interviews.  

After that the draft was produced the authors created an own document with information‟s 

about the contacted companies to get a better overview of what companies had been contact-

ed, who is pending to give an interview, who has declined and so on. The numbers of inter-

views was decided when the authors had conducted enough interviews to reach saturation of 
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the data  (Saunders, Lewis, & Thornhill, 2009). The authors used the concept from Rowlands 

et al. (2015) that when the rate of new concept is stagnating the saturation point is close. Fur-

thermore, they define data saturation as the point where another interview will not add any 

new data or concepts.      

All the participants were suitable for participating in this study as their position and experi-

ence was deemed relevant for the interview but also to ensure to mitigate the risk of biased or 

false information (Eisenhardt & Graebner, 2007). As aforementioned, the interviews were 

semi-constructed and were more of a guide through the conversation with open-ended ques-

tions to enhance the richness and nuance of the collected data (Yin, 2013). The interview 

questions were sent to the participants prior to the interview to inform them on which topics 

that would be discussed. This was done to give the respondents a chance to gather more in-

formation and richer information about the topics and to ensure that interview would provide 

the authors with useful information (Saunders, Lewis, & Thornhill, 2009). The authors 

grouped the interview questions into different themes and topics, such as Regulations and 

Green innovations with a number of open-ended sub-questions (see appendix 1). The authors 

chose to divide the interviews into different topics in order to ease the analysis and to sort the 

data into different themes (Miles & Huberman, 1994).   

3.6 Scope and Size 

All companies within this study are large enterprises within the automotive industry with 

thousands of employees all over the world. In this study a large enterprise is defined as “a 

company employing over 5,000 people or a company with fewer than 5,000 employees but an 

annual turnover greater than 1.5 billion” (National Institute of Statistics and Economic Stud-

ies, ND). The companies are mainly manufacturers of light personal or heavy duty vehicles. 

The authors have chosen to include two experts in this thesis since they have extensive prior 

experience in the automotive industry and can add another nuance to the findings and result.  

3.7 Company presentations 

3.7.1 Daimler AG 

Daimler AG is one of the largest producers of premium cars and the largest producer of com-

mercial vehicles in the world today. In 2015 Daimler had 184,015 employees and revenue of 

149.5 billion euros making a profit of 13.2 billion euro. Daimler is proud of its heritage that 

spans back all the way to 1886 when the founders of Daimler, Gottlieb Daimler and Carl Benz 

created the first automobile. The Daimler AG group consists of several brands; Mercedes-

Benz Cars, Daimler Trucks, Mercedes-Benz Vans, Daimler Buses and Daimler Financial Ser-

vices (Daimler AG, 2016). 

The interviewee at Daimler AG has chosen to remain anonymous but has been working for 

Daimler for over 16 years and is involved primarily with external affairs. From now on the in-

terviewee will be called Respondent 1 (2016). 
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3.7.2 Volvo Trucks 

Volvo Trucks is one part of the Volvo Group. The Volvo Group have been producing vehicles 

for over 80 years and are currently active in 190 countries and has over 100 000 employees.  

Volvo Trucks is one of the leading manufacturers of heavy trucks in Europe and have produc-

tion sites in 19 countries. The core values in Volvo Trucks are based on safety, quality and 

environmental concern (Volvo Trucks, 2016).  

Lars Mårtensson started his journey in Volvo at Volvo Penta and over the years he has had 

many different positions within Volvo, leading up to his current position. Mårtensson studied 

chemical engineering in Lund followed by two years in Germany before returning to Lund to 

complete his masters in Environmental management and policy. His master thesis got him in 

contact with Volvo Penta which later on in 1996 became his employer. Currently, Mårtensson 

holds the position of Environmental and Innovation manager at Volvo Trucks and works pri-

marily with strategy, in connection to environmental issues and innovation. From now on Lars 

Mårtensson will be referred as Respondent 2 (2016a; 2016b).   

3.7.3 Valmet Automotive 

Valmet is a Finnish car manufacturer founded in 1968. In the beginning they created a joint 

venture with the Swedish car manufacturer Saab to build cars for them. Over the years they 

have produced cars for among others Porsche, Fisker and Mercedes. In 2010 they acquired the 

former Karmann convertible roof business operations and they are currently among the largest 

producers of roof systems in the world. Besides their production Valmet are also provide con-

sulting for new car companies and help them to set up their business (Valmet Automotive, 

2016). 

Erik Torseke is currently the senior vice president of business development at Valmet Auto-

motive, a position he has held since 2010. Prior to Valmet, Torseke has had similar positions 

at the Finnish company Metso and the Swedish company ABB. Torseke has a bachelor in 

economics from Uppsala University. From this point Erik Torseke will be referred to as Re-

spondent 3 (2016).  

3.7.4 Toyota 

Toyota is ranked as one of the world biggest car manufactures. The car manufacturing started 

at 1937 in Japan and 1957 they entered the American market, and today they have 65 manu-

facturing sites. The cars are being sold in over 170 countries and since the start, more than 

200 million cars have been produced. At 1997 the first mass produced hybrid car was released 

(Toyota, 2016).  

Stefan Erixsson educational background is as a teacher and he has been working in the auto-

motive industry since 1992. Erixsson is currently working for one of Toyotas Retailers in 

Jönköping, Sweden. Lindströms Bil is currently working solely with Toyota and has adapted a 

lot of the fundamental beliefs from them. From here on Erixsson will be referred as Respond-

ent 4 (2016). 
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3.7.5 Bosch 

Bosch is currently the largest supplier in the world of parts to the automotive industry. The 

Bosch group has over 375 000 employees worldwide and operate in over 60 countries. Be-

sides being a supplier to the automotive industry they are also involved in the production of 

consumer goods, industrial technology and energy and building technology. In 2015 their 

turnover was 70 billion euros (Bosch Group, 2016).  

André Gerlitz works as Key Account Director, Automotive aftermarket sales to Volvo Scania 

at Bosch, a position he has held for three years. He has been working within the Bosch group 

since the beginning of the 1990s in various different positions. Prior to his current position he 

was working with the development of diesel engines within the Bosch group for ten years, 

working in close cooperation with both Volvo and Scania. From now on Gerlitz will be re-

ferred as Respondent 5 (2016). 

3.7.6 Tesla Motors 

Tesla is one of the leading companies in designing and developing electric vehicles. Since 

2008 they have sold almost 125 000 electric vehicles worldwide (Tesla, 2016). The vehicles 

are using battery as main fuel source and their supercharging stations can be seen in north 

America, Europe and Asia.  Their Model S are the bestselling plug in electric vehicle in the 

world and they are currently developing/releasing Model 3 that are the first one from Tesla 

that are being mass-produced which the goal of reaching the average customer.  

The respondent has chosen to be anonymous in this thesis. The person has been working for 

Tesla more than six years and is currently working with engineering and safety systems. The 

interviewee will hereby be recalled as Respondent 7 (Respondent 7, 2016). 

3.7.7 Industry experts 

Åsa Kastensson is an academic researcher in the field of energy engineering at Luleå Univer-

sity. In 2009 Åsa decided to take the step away from business and to become an academic re-

searcher, prior to that Åsa had been working for over ten years as a project manager at Saab. 

Currently, Åsa is engaged in research about government policies focusing on how the Swe-

dish governments promoted and subsidized the use of e85 fuel in Sweden. The subsidies were 

later removed completely and the number of cars sold has since decreased. Her empirical data 

is gathered through interviews with politicians, car manufacturers and media. She will hereby 

be referred as Respondent 6 (2016).  

Gert Nilson is currently working in the steel industry but has many years of experience from 

the automotive industry. During his carrier has he been working in both US and Germany but 

are now working in Sweden. Nilson has been active in both research and competence en-

hancement in the automotive industry and his knowledge and experience are deemed valuable 

for the outcome of this thesis. From now on Gert Nilson will be referred to as Respondent 8 

(2016).   
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3.8 Data analysis 

The following paragraph will describe how the authors conducted the analysis of the empiri-

cal data. The result derived from the nine interviews led an extensive pool of empirical data. 

The gathered data was analyzed to assist the authors in developing new theories. As afore-

mentioned, the authors had a positivistic view while analyzing the data to maintain objective 

in the process (Nicholls, 2009). The authors adapted a five-step process from Miles and Hu-

berman (1994) to assist them during the data analysis. First step was to comprehend the col-

lected data and to create a holistic view over all different concepts. Second step was to inte-

grate related data from all gathered data from notes, transcripts and e-mails. The third step 

started with coding the raw data, grouping the units into similar codes (Hinds, Scandrett-

Hibden, & McAulay, 1990). The authors used a template analysis to identify themes for addi-

tional exploration. A template analysis is a tool that can be used to create codes and present-

ing themes that were discovered from the collected data (Saunders, Lewis, & Thornhill, 

2009). The first differentiation was data was made between Regulations and Green innova-

tions. With these two topics separated a more conclusive analysis could begin in terms of cat-

egorizing the different statements about enablers and disablers for the innovation, and how 

these two terms were considered from the participants. All statements that had a connections 

to that innovation has a positive effect on regulations were sorted under the enablers category 

and vice versa for the negative statement.  An example a statement collected from the empiri-

cal data is; “The car would never have been as efficient and environmentally friendly today, if 

it was not for regulations” (Respondent 3, 2016) 

The fourth step was to test and develop the new theories derived from the gathered data with 

the already existing literature review, if pieces of relevant theory were missing from the thesis 

new theory was added in line with the abductive approach (Patton, 2002). Another reason for 

the use of the abductive approach is that the interviews, data collection and analysis were 

conducted during the same time frame. The first interview was conducted in the early start of 

the study, meaning that the theoretical framework was not yet fully established. While the 

theoretical framework was under construction more interviews were conducted simultaneous-

ly. When new information and aspects were discovered the theoretical framework was 

adapted to the new information.  

The last step was to verify and draw conclusions of the established theoretical framework and 

the new processed data. This was done to discovered information that was confirmed true 

from both part and to find out differences between the literature and the empirical data. 

The authors used the five-step processes after every interview so all new information collect-

ed would be processes in same way. When theoretical and empirical saturation was reached 

the authors conducted one last five-step processes with all analyzed and processed data. From 

the last time the conclusion of the study was drawn and based on these the authors derive their 

contributions and future research suggestions.  
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3.9 Trustworthiness 

This section will highlight what the authors have done to increase the reliability and validity 

of the data collection and data analysis. However, since this thesis is a qualitative study the 

authors have chosen to use the terms; credibility, transferability and generalizability to de-

scribe the trustworthiness (Golafshani, 2003).  

The open-ended character of the questions of the interviews can lead to problems with credi-

bility and one way to mitigate this concern is to summarize the information gathered from the 

interviews (Saunders, Lewis, & Thornhill, 2009). However, the complexity of the questions 

and the exploratory purpose encourages the authors to have open ended questions to better 

capture the phenomena. The answers the authors were searching for cannot be quantifiable 

and thus the need for having open ended questions. Furthermore, Guba (1981) states that this 

is a trade-off necessary to do in order to collect relevant data. Marshall and Rossman (1999) 

highlight the importance to be aware of the situation withstanding from a semi-structured in-

terview and take certain procedures to transform this weakness into strength instead. That is 

why the authors have tried to maintain a good and stable communication with the participants 

throughout the study, in order to have the possibility to conduct secondary interviews.  

To establish trust between the interviewer and the participant following steps were taken: the 

opportunity for both the interviewee and their company to be anonymous, opportunity to not 

be recorded, opportunity to get the summarized notes sent to the participant before being ana-

lyzed and used in the study. All these steps were taken to increase the trustworthiness and to 

get more truthful and honest answers. Another reason was not to force the participant into any 

situation that may cause any problems or awkwardness between them and the company they 

represent, in the future (Saunders, Lewis, & Thornhill, 2009).  

To increase the credibility of the interviews the first step was to create an own understanding 

of the relevant topic but also to find some background information of the companies that were 

interviewed. During the interviews the authors searched for the company‟s attitude towards 

innovation and certain statements about their innovation strategy, for example if they strive to 

be in the lead or early adopters‟ etcetera. This was done to get companies of similar attitude 

not overgeneralize the findings into a too broad spectrum since it could hurt the thesis gener-

alizability (Underhill, 1995).  

To increase the trustworthiness of the thesis the authors created a detailed process map (see 

Figure 1.). We believe that by presenting and explain the study as detailed as possible we will 

increase the transparency so that fellow researcher can understand our choices and decisions 

better. By having a transparent method the transferability will increase so the study can be 

conducted again and the processes be as similar to the original (Krefting, 1991). That is one of 

the reasons why the authors have choose to use and adapt the five-step process of Miles & 

Huberman (1994) to ease the analyzing process and to increase the credibility. By using an es-

tablished and accepted analyzes model the credibility will increase because the model was by 

other researchers (Underhill, 1995). 
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3.10 Data quality 

This section describes certain steps the authors have taken to obtain higher quality of the col-

lected data. One of the most crucial steps as a researcher is to ensure that the data collected 

represents the truth and reality of what the participants have stated (Saunders, Lewis, & 

Thornhill, 2009).  

The interviews conducted were with relevant companies and persons that are experienced in 

these topics of regulations and green innovation. Some of the participants did an extensive ef-

fort to provide more and accurate information, by gather information from other sources. The 

participants had full understanding what the topics of the interviews would be about and the 

interview questions were sent prior to ensure that the participant could answer the questions. 

Another reason why the questions were sent prior was due to the time restriction of the inter-

views. The authors tried to book at least one hour interviews to ensure that all topics and 

questions could be answered but some participants had highly booked schedules that com-

promised the desirable time frame. However, some of the interviews were more than two 

hours long which led to more detailed answers.  

The overall perception from the respondents about the questions was positive, that the authors 

had captured the topics in an interesting way. However, some of the questions were difficult 

to answers and that is another reason why the authors sent the questions prior. Since there 

could be a risk a respondent answers the questions without fully understand the topic and that 

could damage the data quality (Saunders, Lewis, & Thornhill, 2009). Since most of the re-

spondents had fully booked schedules, it was a necessity to cover all the questions at the given 

time, without pressing the participants to answer questions. As aforementioned, the interviews 

were summarized and after the analysis the empirical data was sent to the participant for proof 

reading so the authors did not misinterpret the information.  

The authors have maintained a good communication with the participants throughout the time 

line of the thesis in order to conduct further interviews. The communication increased the data 

quality in that sense that no information were forgotten or misunderstood and when new con-

cepts were discovered the authors could get new comments about the concepts. Since the au-

thors did not record any of the interviews it was necessary to maintain good communication 

with the participants so follow-up interviews or re-statement could be done. After the first in-

terview, the authors felt that one dedicated note taker could provide enough detailed infor-

mation that the need for recording became unnecessary. Through the steps described under 

data collection the authors considered them as sufficient enough not to endanger quality of 

collected data.  

One important factor regarding anonymity is that the some data need modification. The diffi-

cult part is to avoid that the data is being modified too extensive, but enough so the participant 

cannot be identified. The authors see anonymity as an empowerment tool which the authors 

have used to gather more credible data (Vainio, 2012). Since anonymity is useful when con-

ducting a qualitative research and provides a high standard of the collected data. Moreover, 

Vainio (2012) also states that anonymity is good for generalization of the findings. The re-

search topic is rather unexplored which can affect the generalizability and transferability of 
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the thesis and that is why the authors have described the methodology and theoretical frame-

work as detailed as possible. 

Furthermore, the detailed explanation is also one of the most common ways to enhance the 

transferability of the thesis. Since semi-structured interview lack standardization the answers 

the authors received could be different if other researchers would conduct the same inter-

views. To mitigate that concern the interview questions can be found under Appendix 1. An-

other step the authors took to minimize the transferability issue was to establish a theoretical 

framework that could help researchers to conduct the study in other industries and still obtain 

similar answers. This is however a question for the other researcher to decide if the interview 

questions can be used in another context. The authors recommend fellow researchers to keep 

in mind that if the questioner should be used for companies in a heavily regulated market.   

The participant are involved in two aspects; the person as a private citizen and one as a repre-

sent for a company. That is why underlying assumptions and personal background could in-

fluence the answers. That is why the authors have stayed objective during the interviews and 

while analyzing the data. This connects to the chosen research philosophy as well since the 

authors are forced to adapt and use the most suitable philosophy for the different stages. Ano-

nymity is often associated with ontology but in the analysis process the importance of objec-

tive becomes a necessity (Vainio, 2012).  

3.11 Research Ethics  

As discussed earlier in this thesis the data collection is primary from interviews and the main 

concern of the authors is connected to anonymity for the participants. In the thesis the answers 

and quotes used will be referred with an alias to ensure that the participants remain anony-

mous throughout the thesis. The author‟s does not have any intention of creating any misun-

derstanding between the participants and the company they are presenting. The most im-

portant aspect is that the answers are as truthful as possible and the authors believe that ano-

nymity and confidentiality is important to ensure. Since confidentiality is an important aspect 

and this is ensured by the participants being anonyms (Vainio, 2012). As Saunders, Lewis, & 

Thornhill (2009) state that ethics in the research populations is centered on not causing any 

harm or awkwardness for the participants. To mitigate the risk of causing harm to the partici-

pants the authors have chosen to provide the participant with the opportunity to be anonymous 

(Vainio, 2012). However, if the participant wishes to be identified the option for that is also 

available.  
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4 Empirical findings 

In this section the empirical findings will be presented. The section starts off with a summary 

of the companies and respondents that participated in the interviews see Table 1. After the in-

troduction, the results of the interviews will be presented, divided into general findings on 

green innovation, driving forces of green innovation, general findings on regulations, and last 

one is regulations and green innovation.   

4.1 Empirical data 

In this section the raw data generated from the interviews will be presented. The data has been 

transcribed, compared and sorted into different topics. This was done to remove unnecessary 

repetition of themes that where covered in two or more of the interviews and to keep the logi-

cal flow of the report. A summarizing table with the respondents and the companies they rep-

resent are presented below, see Table 1.  

4.1.1  List of Respondents 

Table 1. List of Respondents 

Reference Name Company Position 

Respondent 1 Anonymous Daimler AG Head of external 

Respondent 2 Lars Mårtensson Volvo Trucks Environmental and Innova-

tion Manager  

Respondent 3 Erik Torseke Valmet Automotive VP of Business Development 

Respondent 4 Stefan Erixsson Toyota Site Manager 

Respondent 5 Andre Gerlitz Bosch GMB Key Account Director 

Respondent 6 Åsa Kastensson Luleå University Researcher 

Respondent 7 Anonymous Tesla Motors Engineering and Safety 

systems 

Respondent 8 Gert Nilson Jernkontoret Industry Expert 

 

4.1.2 General findings on green innovation 

Both Respondent 1 (2016) and Respondent 2 (2016a) state that you cannot order innovation 

but rather create a supportive environment that inspires it. Respondent 1 (2016), Respondent 2 

(2016a) and Respondent 4 (2016) state that their companies foster innovation through sup-

porting processes, company culture and targeted actions. Respondent 2 (2016a) states that at 

Volvo, they organize workshops called innovation jams or idea workshops, which are work-

shops where employees are encouraged to come up with innovative ideas and possible future 

products and/or improvements. The ideas are evaluated and any good (profitable) ones are 
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turned into products (Respondent 2, 2016a). Daimler has a similar process but emphasizes on 

the importance of diversification in the workshops, meaning that different departments or 

even other companies or industries are invited to the workshops just to gain new perspectives 

(Respondent 1, 2016).  

Being a large company makes it is difficult to allocate resources into evaluating and pro-

cessing new ideas, because it takes time and resources away from their main business 

(Respondent 1, 2016; Respondent 2, 2016a; Respondent 5, 2016). However, the companies 

appraise upcoming innovations and employees are encouraged to submit new ideas. “At 

Daimler, all ideas or inventions from employees are evaluated and if the idea has potential it 

is put into the book of concepts and assigned a team to further investigate and develop the 

idea” (Respondent 1, 2016). Respondent 2 (2016a), states that Volvo highly encourages inno-

vation throughout the supply chain and welcomes new innovative ideas and suggestions from 

both suppliers and customers. He continues, spin in is the process at Volvo aimed towards 

bringing in ideas and innovations from external sources. “Ideas are evaluated and if they are 

deemed valuable enough, personal are assigned to the project, agreements are signed etc.” 

(Respondent 2, 2016a).   

A common tactic for external influences is through benchmarking and scanning the market 

(Respondent 1, 2016; Respondent 2, 2016a; Respondent 3, 2016; Respondent 4, 2016; 

Respondent 5, 2016). These processes can happen in forms of meetings or dedicated full time 

jobs, to scan the market for the latest trends and upcoming innovations. This is done so that 

none of the companies will fall behind or miss an upcoming opportunity. However, it is far 

from certain that any of the scanned ideas will be used it is more of an insurance that your 

company will not fall behind in the field of innovation.  

Another aspect that is different is how much the companies listen to the customers. Respond-

ent 1 (2016)  believes that you should not listen to the customer when developing radical in-

novations since the customers often demand an improvement of an existing product rather 

than something completely new. Respondent 1 (2016) and Respondent 8 (2016) state that cus-

tomers cannot predict a radical innovation they rather suggest incremental changes existing 

product.  

In several of the interviews the companies differentiate between an invention and innovation 

(Respondent 1, 2016; Respondent 2, 2016a; Respondent 3, 2016). Respondent 2 (2016a) de-

fined innovation as “a new invention with commercial value” meaning that for an invention to 

become an innovation it must create a value for the customer which the company can profit 

from. They emphasize the importance of commercial value as many great ideas cannot be 

completed because there is no profit to be earned by realizing them. Commercial value is one 

of the reasons why innovations require a lot of resources to develop. Additionally, the process 

of developing new innovations is long and complicated and a lot of different departments 

need to be involved, such as the marketing and designers. Even if the idea has potential and it 

could benefit the customers it will only be realized if there is a WTP for it from the customers. 

“Every year we get great ideas from our both our employees but also our customers, many of 
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these are unfortunately never realized due to the fact that they will not generate a profit” 

(Respondent 2, 2016a). 

According to Respondent 6 (2016) the automotive industry is a conservative industry; howev-

er it is important to challenge the present industry with new concepts and ideas. The industry 

is also characterized by high competition, high entry barriers and well established competitors 

with great capital (Respondent 1, 2016; Respondent 2, 2016a; Respondent 3, 2016; 

Respondent 4, 2016; Respondent 5, 2016). Most of the interviewed companies (Respondent 2, 

2016a; Respondent 3, 2016; Respondent 5, 2016) state that they spend a considerable amount 

of their revenue on R&D and the development of new products. Respondent 1 (2016) states 

that 10-15 percent of their R&D budget is aimed towards lobbying. None of the interviewees 

had a specific number on exactly how much they spend but stated that the information is 

freely available in their annual reports. Respondent 4 (2016) mentions that Toyota is among 

the companies in the world that spends the most resources on R&D. Respondent 1 (2016) 

mentioned that since he/she started at Daimler, their focus has shifted from always trying to 

be in the lead in innovation to being rapid follower of new innovations that arise in the mar-

ket. Respondent 1 (2016) continues stating that mergers and acquisitions is also an important 

tool to use when it comes to gaining new technical knowledge and access to new innovations. 

By scanning the market and approaching and acquiring new promising companies they are 

able to gain a technology lead. Acquisitions allow companies to keep focus on their core ca-

pabilities and for a small price premium they transfer the risk of radical innovation to the 

small upcoming firms. Respondent 7 (2016) states that Tesla has another approach by opening 

up all their patents smaller companies can use their innovations and by more companies de-

veloping and working with their patents more companies can develop green products.  

Both Respondent 1 (2016) and Respondent 2 (2016a) state that their companies focus primari-

ly on incremental innovation, improving and perfecting their products. The conservative na-

ture of both Volvo and Daimler makes it difficult for them to deviate to far from their tradi-

tions and to focus more on radical innovations. The conservativeness is partly a result of the 

strict policies and regulations that guide the automotive industry. The regulations today foster 

incremental innovation; it encourages companies to polish on existing technology more than it 

encourages radical innovation (Respondent 1, 2016; Respondent 2, 2016a). Respondent 1 

(2016) continues, stating that the odds for developing a radical innovation at this time in the 

automotive industry is very low, the possibilities were more present several years ago but 

nowadays it is more difficult. However, Daimler is very invested in following trends and 

looking for radical innovation in order to not fall behind their competitors. The reason for this 

is if they miss an opportunity or is not reacting fast enough to a radical innovation they could 

lose ground in the market. Respondent 8 (2016) believes that the automotive industry have 

been focusing on one new thing at the time. He explains that the automotive industry have 

changed over time, in the 80s focus was on safety concerns, 90s  on reducing GHG, in the ear-

ly 00‟s companies focused mainly on fuel efficiency and now the main focus is autonomous 

driving. Respondent 5 (2016) on the other hand mention that Bosch has a slightly different 

approach to innovation, even if the primary focus is to on incremental innovation, they have 

dedicated resources towards the development of both new knowledge and new radical innova-

tion. Bosch has a team of researchers focused on developing new base knowledge within dif-



 

 
29 

ferent fields. Other departments and individual can request specific areas that they would need 

new knowledge within and this knowledge can then be used to both improve existing products 

but sometimes it can also lead to completely new products being developed.  

All of the companies state that they try to build a supportive environment for innovation, were 

ideas from employees, suppliers and customers are turned into improvements of existing 

products or completely new ones (Respondent 1, 2016; Respondent 2, 2016a; Respondent 3, 

2016; Respondent 4, 2016; Respondent 5, 2016). Most of the improvements generated from 

the employees are connected to the production process (Respondent 2, 2016a; Respondent 3, 

2016; Respondent 5, 2016). Respondent 3 (2016) gave us a good example of an improvement 

generated from the employees at Valmet. At one point in the assembly line one employee was 

in charge of mounting the shock absorbers on the chassis. Most of the work was done from 

underneath the car with the exception of three large bolts that were mounted from the top of 

the car. Previously, the employee had to climb a ladder up and tighten these three bolts, an ef-

fort that was both time-consuming and exhausting for the employee. Nowadays, tools hang 

from the ceiling and a mirror is mounted there as well, allowing the employee to quickly 

tighten the bolts from underneath the car. This was an easy improvement that saves a lot of 

time and puts les strain on the bodies of the employees. Respondent 3 (2016) continues, stat-

ing that these small changes and improvements generated from their employees is one reason 

for the success of Valmet. Valmet also has a group of engineers employed working with per-

fecting the production process, enabling them to outperform and build higher quality cars than 

both their competitors but also their customers which is a necessity for them to continue being 

successful.  

Most of the companies in this study do not separate green innovation from regular innovation 

and do not have specific resources dedicated towards specifically green innovation 

(Respondent 2, 2016a; Respondent 4, 2016; Respondent 5, 2016). Respondent 2 (2016a) 

states that the safety and the environment has always been the core focus of Volvo. Addition-

ally, he states that Volvo want to be leading in the world when it comes to brand, products 

and customer satisfaction and we want our brand to be recognized as being environmentally 

conscious. Furthermore, “it is rather easy to be top three in environmental engagement but it 

is hard to be number one” (Respondent 2, 2016a). Volvo has a focus on Life cycle assessment 

(LCA) and wants to be environmental friendly throughout the products life cycle. Volvo be-

lieves that the environmental impact is at its peak when the products are being used rather 

than during production leading them to focus more on end product impact rather than produc-

tion impacts. Respondent 2 (2016a) continues stating that, the life cycle of a truck often does 

not end after the truck is „used up‟ in the west but oftentimes the trucks, instead of being 

scrapped, are being sold to countries in Africa and Asia prolonging their life further. This 

means that Volvo needs to build trucks that lasts long and are durable but also consider the 

environmental impact of the truck over a longer lifespan. 

According to Respondent 1 (2016), Daimler does not have the same green backbone running 

through their organizational culture but about 50 percent of the R&D resources are dedicated 

towards green innovation, focused primarily on the development of drivetrains and material 

usage. Daimler aspires to be in the top three companies in innovation but they do not neces-
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sarily have to be the leader. To be the leader requires too high investments and Daimler would 

rather be a close follower and spend those additional resources on raising their overall quality 

of the products they offer. According to Respondent 4 (2016) Toyota sees them-selves as a 

very environmental conscious company and has a lot of different green innovation projects 

running. Some with a shorter time frame such as one or two years and others can last for up to 

25 years. In 1997 Toyota launched the world‟s first mass-produced hybrid car and that led to a 

significant shift in the automotive industry towards hybrid technology. Today most of the 

larger car manufacturers produce hybrid drivetrains that are fitted in both small city cars that 

are direct competitors to the Prius but also in their larger saloons and SUV‟s. Respondent 4 

(2016) continues stating that, with the exception of maybe Tesla neither of their competitors 

car will give the same image of being environmentally friendly as the Prius does. This is 

something Toyota is proud of and they have a strong focus on fully electric, hybrid cars and 

fuel cell technology in their line of cars. However, Respondent (2016) argues that individuals 

that are extremely focused on their green image might choose to buy a bike instead because 

the concept of a car already has a negative image. Respondent 4 (2016) continues, stating that 

the green focus is strongly embedded into the corporate culture of Toyota. The core values of 

Toyota are; Genchi Genbutsu (meaning to go to the source), Kaizen (constant improvements), 

Challenge, Teamwork and Respect. “These values influence how we work at Toyota, every 

week we have „kaizen meetings‟ to improve the quality of our work and if a problem arise we 

always try to go to the source of the problem” (Respondent 4, 2016). Fuel cell technology is 

according to Respondent 1 (2016) something that Daimler believes will be the future and they 

are investing heavily in making the technology mature enough to bring to the market.  

According to Respondent 3 (2016) Valmet has a slightly different focus when it comes to 

green innovation, since they do not produce any of their own products but rather takes on part 

of the production of their customers cars. This leads to them focusing more on greening their 

production processes and reducing the environmental impact of their factories. Valmet tackles 

green innovation by using less resources when producing the parts and replacing less envi-

ronmental friendly materials with more friendly ones. According to Respondent 4 (2016) 

Toyota has a similar focus with their Lean production. The core philosophy of Lean produc-

tion is to eliminate all parts of production that does not provide value, leading to a more opti-

mized and efficient production, using less resources. Respondent 3 (2016) states that, packag-

ing is also one way were they can make an environmental impact. In 2015 Valmet produced 

over 80 000 cars and each of them consists of thousands of parts that each usually arrive in 

some type of container or package which if discarded would result in a massive amount of 

waste material. What Valmet are doing is that they have collaborations with the part manufac-

turers and the manufacturers send spare parts in chests of drawers which are then returned to 

the manufacturer after the parts have been assembled. This limits the amount of wasted pack-

aging materials while also making sure that each part sustains no damage during shipping and 

is a way for Valmet to further lower their environmental impact. 

The interviewed companies all tackle green innovation and environmental issues in their own 

way but all of them are working with these issues, are trying to make an difference and are 

dedicating resources towards doing so (Respondent 1, 2016; Respondent 2, 2016a; 

Respondent 3, 2016; Respondent 4, 2016; Respondent 5, 2016).   
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4.1.3 Driving forces for green innovation 

According to Respondent 1 (2016), Respondent 2 (2016a) and Respondent 3 (2016) the main 

driving forces for a company are to make money and be competitive. Of course the companies 

have many other goals but none of them can be reached if they are not competitive and profit-

able. These goals overshadow the decision-making process and are a reason why many great 

inventions are not followed through and implemented. Innovations need to be able to generate 

a profit but there are also many other reasons why companies choose to engage themselves in 

green innovation and the interviews showed that environmental regulations and customer 

pressure as well as trying to be a good corporate citizen were the most important driving forc-

es for green innovation in the interviewed companies (Respondent 1, 2016; Respondent 2, 

2016a; Respondent 3, 2016; Respondent 4, 2016; Respondent 5, 2016; Respondent 7, 2016).  

Respondent 2 (2016a), Respondent 4 (2016) and Respondent 5 (2016) point out that, custom-

ers have a strong impact on the innovation efforts within their companies and that they are 

working closely with them in improving existing products. Respondent 1 (2016) on the other 

hand believes that customers will only ask for improvements of existing products rather than 

for a new product and therefore their view and opinions are less important to consider in the 

innovation process. Another issue raised by Respondent 2 (2016a), Respondent 6 (2016) and 

Respondent 1 (2016) is that the WTP for green innovation from end-customers is low. Re-

spondent 1 (2016) explains that end-customers are becoming more environmentally aware and 

are demanding more environmentally friendly cars. “The problem with this is that the cus-

tomers are not willing to pay extra for these added green innovations but still expects them in 

new products” (Respondent 1, 2016). Furthermore, Respondent 1 (2016) states that the com-

panies will not produce more green innovations than absolute minimum required by both cus-

tomers and regulations because they are not able to profit from it. Additionally, he/she states 

the lack of profit is one of the main reasons why there are lower investments into green inno-

vation. Respondent 2 (2016a) and Respondent 3 (2016) are experiencing less pressure from 

media and end customers because they are not producing products specifically aimed towards 

consumers but rather towards businesses. However, Respondent 2 (2016a) state that their 

business customers are also applying more pressure on them for green innovations and Volvo 

is working closely with their customers to meet their demands. He continues, stating that the 

“willingness to pay from businesses is in his experience higher than for consumers. This could 

be because they themselves are pressured by both media and their customers to be more envi-

ronmentally friendly” (Respondent 2, 2016a). This is partly supported by Respondent 3 

(2016) who states that one of the driving forces behind green innovation for them is image. 

Furthermore, companies want to be perceived as environmental conscious and in a market 

where information is easily available to both the public and media it would be unwise not to 

engage as it would hurt the brand image.  

4.1.4 General findings on regulations 

All of the interviewees agree that regulations have an impact on innovation because it directs 

companies into focusing their innovation efforts towards a certain area and creates a demand 

for results (Respondent 1, 2016; Respondent 2, 2016a; Respondent 3, 2016; Respondent 4, 

2016; Respondent 5, 2016; Respondent 6, 2016). “The car would never have been as efficient 
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and environmentally friendly today, if it was not for regulations” (Respondent 3, 2016). Re-

spondent 5 (2016) believes that regulations have both a positive and an inhibitory effect on 

innovation but for the environment it is positive. 

Respondent 2 (2016a) especially points out that Euro VI and US10 have had a great impact on 

the innovation focus at Volvo Trucks and that they have followed the development of the reg-

ulations, trying to stay one step ahead at all times. He continues, explaining how there has 

been a shift of focus in the regulations of heavy transport vehicles from limiting particles to-

wards now focusing on CO
2
 and fuel consumption. This was done because a good level has 

been reached and it is becoming more and more difficult for companies find ways to further 

lower the emissions. Furthermore, an indication of this shift towards CO
2
 and fuel consump-

tion is that Japan and China already have stricter regulations and US will update theirs in 

2021. The general focus of regulatory policies in the trucking industry is going from air quali-

ty to climate change and energy, but it differs somewhat between countries. Respondent 2 

(2016a) believes that the upcoming environmental challenges will continue to be focused on 

CO
2
 emission from now on. Furthermore, he believes that the inclusion of portable emissions 

measurement system (PEMS) tests will be a big part of environmental regulations in the fu-

ture. PEMS is a system of emission testing in real life conditions instead of testing in a labora-

tory. Both trucks and cars will have to be able to perform equally well in real life situations as 

they do in the laboratory tests. PEMS was what was used to expose the malicious practices 

within Volkswagen (Respondent 2, 2016a). 

Respondent 5 (2016) explains that besides from the general EU regulatory policies that na-

tional and local regulations also affect how they work with innovation. Sweden has its own 

set of regulations and local municipalities also have regulations that apply only within them. 

This means that an electric bus in Stockholm might have to work differently from one in 

Gothenburg and Bosch will have to adapt their products to suit all regulations. Bosch also 

needs to have R&D departments available all over the world to make sure that their products 

can meet all local regulations and restrictions. Respondent 5 (2016), continues stating that 

their product offer also greatly varies depending on what region they are operating in. a low 

level of technical development for instance might force them to offer older and cheaper ver-

sions of their products to better fit the demand in that region. Local expertize is something 

that both Respondent 5 (2016) and Respondent 2 (2016a) mention as an integral part of their 

innovation process. 

Respondent 2 (2016a) explains that inhibitory regulations in Sweden for trucks are mostly 

about the length and weight of the trucks and are one of the biggest obstacles preventing radi-

cal innovation. Volvo is currently experimenting with both longer and heavier trucks which if 

allowed would decrease the number of trucks on the roads, leading to lower emissions as well 

as increased security. Respondent 2 (2016a) believes that if regulations in this area would be 

less strict it could lead to many green innovations reaching the market.  

In all the interviews it was suggested that an increased collaboration and communication be-

tween policy makers and companies within the industry would be greatly beneficial for the fu-

ture development of regulations. Policy makers need to get a better insight into the industry in 
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order for them to build a sustainable and long term plan for the future (Respondent 1, 2016; 

Respondent 2, 2016a; Respondent 3, 2016; Respondent 4, 2016; Respondent 5, 2016; 

Respondent 6, 2016). Respondent 2 (2016a) believes that policy‟s need to have a long term 

perspective in order for companies to be able to focus their investments towards the right in-

novation area. He gives an example of the Swedish fuel tax which changes abruptly from year 

to year, forcing companies to switch focus and change their product offering. Respondent 4 

(2016) and Respondent 6 (2016) also mentioned the same issue and companies are hesitant to 

investing into new technology and alternative fuels when they do not know if it will be sup-

ported by the government in the future. Respondent 6 (2016) states that bioethanol car sales 

got a massive boost in Sweden when the government forced gas stations to offer at least one 

type of biofuel while simultaneously heavily subsidizing the price of biofuels. A few years 

later after gas stations had made big investments by including biofuel in their offers, the sub-

sidies were abandoned and as a result the percentage of bioethanol cars in the market dropped 

drastically. Respondent 6 (2016) continues stating that during the period of subsidizing many 

car companies started offering more cars running on biofuel and adapted to the increased de-

mand. The Swedish government did not believe that biofuel would be the future and decided 

to remove the subsidies, a belief that is supported by Respondent 4 (2016), Respondent 2 

(2016a) and Respondent 5 (2016) whose companies have already shifted focus towards other 

solutions.  

Respondent 3 (2016) on the other hand believes that there might still be a place for biofuel 

and diesel engines and points to the development of autonomous cars and how that could im-

pact how consumers will use transportation in the future. He continues, stating that “batteries 

are still a limitation because of their limited range and the time they take to recharge” 

(Respondent 3, 2016). Additionally, the downtime in service that charging would take could 

possibly result in a higher cost per kilometer in a fully autonomous transport system, where 

consumers have switched from owning cars to using these autonomous transport systems in-

stead. A downtime of 40 minutes for charging would force the company that provides the ser-

vice to either have spare batteries to swop out or additional vehicles to enable optimal service 

to their customers, both of which is a big additional cost. Respondent 3 (2016) continues, stat-

ing that a two minute fuel stop filling up diesel or other fuels might lead to a lower cost per 

kilometer than using an electric alternative and since customers are not yet willing to pay ex-

tra for green products this would mean that choosing electric motors would generate less prof-

it from the service. 

According to Respondent 2 (2016a), Respondent 3 (2016) and Respondent 5 (2016), regula-

tions have a dual effect both inhibiting and enabling innovation. They, believe that without 

regulations, society would not have such efficient cars and trucks but it might have also have 

inhibited companies from finding alternative radical innovations. Respondent 1 (2016) also 

believes that regulations has led to more efficient cars but that it has prevented automotive 

manufacturers from taking the next big step in personal transportation, “a step equal to when 

Karl Benz launched the first automobile and initialized a switch from horse drown carriages 

to automobiles” (Respondent 1, 2016). The basic function and structure of an automobile is 

basically the same now as it was when it was invented, over 125 years ago even if it has been 

drastically refined. Looking past the possible inhibitory effects of regulation, and the costs 



 

 
34 

that come with following regulations, Respondent 2 (2016a), Respondent 3 (2016), Respond-

ent 4 (2016) and Respondent 5 (2016) highlight that many of the improvements demanded in 

regulations have led to companies lowering their costs as well as further improving the cars 

and trucks. However, when a policy expires it can also have an inhibitory effect since the 

funds addressed to that incentive will stop which affects the price of the product, often mak-

ing it more expensive which leads to less green products being sold (Respondent 6, 2016; 

Respondent 7, 2016).  

Respondent 4 (2016) further adds, that regulations have put pressure on OEM‟s which has led 

to an increased innovation pace. Furthermore, companies nowadays innovate more and faster 

to reach and surpass the regulations and without any regulations there would not be a need for 

it. Another respondent explains that, “for companies it is not an option to fail one of the regu-

lations it is a necessity to pass it, otherwise it could be devastating for the company” 

(Respondent 5, 2016). Respondent 4 (2016) suggests that cost savings are most likely one of 

the reasons why companies try to cheat so they pass the regulations. Moreover, it is important 

that the regulations are stable and predictable enabling companies to set up internal goals and 

invest to make sure that they can surpass the regulations. Most of the interviewees agree on 

that without predictability the whole innovation process could be endangered and all the re-

sources spent could have come to waste if the technology they develop will not be supported 

in future regulations (Respondent 1, 2016; Respondent 2, 2016a; Respondent 3, 2016; 

Respondent 4, 2016; Respondent 5, 2016; Respondent 6, 2016). Another aspect that needs be 

in mind is that the governmental structure at least in Sweden change every 4
th

 year and with a 

new government the focus on regulation may shift, which can create an uncertainty for the 

companies (Respondent 2, 2016a; Respondent 4, 2016; Respondent 5, 2016). “Overnight the 

Swedish government decided to reduce the amount of sulfur in the diesel available in Swedish 

gas stations, this led to that many engines in trucks were not working properly and it took 

Bosch over a year to adapt to this change and to have their products optimized for the new 

fuel mixture” (Respondent 5, 2016). If this would have been announced earlier, unnecessary 

downtime could have been avoided and Bosch could have invested the time and resources 

needed to have products available that could handle the change. Furthermore, Respondent 5 

(2016) states that oftentimes, it is more costly to solve an urgent problem than to work proac-

tively.  

To achieve this predictability, all of the interviewees highlighted the need for communication 

between the policy makers and the companies within the automotive industry (Respondent 1, 

2016; Respondent 2, 2016a; Respondent 3, 2016; Respondent 4, 2016; Respondent 5, 2016; 

Respondent 6, 2016). Furthermore, Respondent 6 (2016) highlights that the policy makers 

need to be aware of what innovations are being developed and how they can prepare for them. 

But on the other hand, the companies also need to be aware of what changes upcoming regu-

lations will include. Furthermore, if the companies and the policy makers are not aligned it 

could have an inhibitory effect for the industry. The companies are afraid of starting an inno-

vation process towards a new product if they are not one hundred percent certain that it will 

be supported by the government. A close relationship between policy makers and the compa-

nies in the automotive industry is a necessity for its continued development (Respondent 1, 

2016; Respondent 2, 2016a; Respondent 3, 2016; Respondent 4, 2016; Respondent 5, 2016; 



 

 
35 

Respondent 6, 2016).  Furthermore, Respondent 3 (2016), Respondent 2 (2016a) and Re-

spondent 1 (2016) believe that regulations will become even stricter in the future and which 

might cause some companies to fail and to be forced to exit the industry. Respondent 1 (2016) 

states that most of the cost efficient and easy solutions for lowering emissions have been de-

veloped already and that going beyond todays levels would significantly increase the research 

costs, resulting in either lower profit margins or higher prices for the consumer making it in-

creasingly difficult for especially cheaper, budged brands to survive. Respondent 6 (2016) be-

lieves that even some of the old established companies within the automotive industry will 

have difficulties surviving in the future (Respondent 1, 2016; Respondent 2, 2016a; 

Respondent 3, 2016; Respondent 4, 2016; Respondent 5, 2016; Respondent 6, 2016).  

4.1.5 The future of the automotive industry 

Stricter regulations and a harsher business climate with diminishing margins might not sound 

like a bright future but all of the companies in the interviews are working hard and investing a 

large portion of their turnover into R&D to make sure that they can continue being successful 

in the future. Much of the resources are also directed towards lobbying and trying to start a 

dialogue with policy makers to develop and shape the regulations of the future (Respondent 1, 

2016; Respondent 2, 2016a; Respondent 3, 2016; Respondent 4, 2016; Respondent 5, 2016).  

Respondent 3 (2016) states that beyond, the time and resources that companies are investing 

in green innovation and improving their cars and trucks, there are some upcoming trends that 

are aimed towards the end customer using the products as efficiently as possible. Connectivi-

ty, autonomous cars and more intelligent drivetrains are trends that are in the development 

pipeline at many companies within the industry (Respondent 2, 2016a; Respondent 1, 2016; 

Respondent 3, 2016; Respondent 4, 2016; Respondent 5, 2016; Respondent 6, 2016).  Con-

nectivity is when the car communicates with both other cars and objects along the road giving 

the driver information about for instance upcoming traffic jams and suggestions of different 

routes to avoid them.  Respondent 2 (2016a) state that Platooning is an example of the use of 

connectivity and it is when two or more trucks or cars are interconnected and are driving in 

formation to reduce wind resistance, leading to lower fuel consumption. The trucks can com-

municate with each other and if one breaks, the following trucks will instantly break as well, 

eliminating the reaction time of the driver. Autonomous driving is another trend mentioned by 

most of the interviewed companies and it removes the human completely from the control of 

the car and enabling more efficient use, leading to lower fuel consumption and increased safe-

ty (Respondent 1, 2016; Respondent 2, 2016a; Respondent 3, 2016; Respondent 5, 2016).  

Respondent 4 (2016), Respondent 3 (2016) and Respondent 2 (2016a) see another trend in the 

automotive industry, the increasing electrification of vehicles. Hybrid technology, fuel cells as 

well as pure electric vehicles will be more common on the roads in the future. As previously 

mentioned some of the companies have different views on what kind of alternative fuel will 

be the most important one in the future. There is already a diversification of drivetrain tech-

nology and the challenges for the companies are to be able to adapt and predict the next big 

thing (Respondent 3, 2016). Respondent 2 (2016a) states that one of the major concerns con-

nected to innovation and especially new green innovation is how to generate profit from it. 
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This is because customers are not yet willing to pay extra for more environmentally friendly 

products, which is a big obstacle to tackle in the future. 

Most of the interviewees believe that more strict regulations are good, since all the companies 

are ahead of the regulations and see it as an investment, instead of falling behind and seeing it 

as a cost (Respondent 2, 2016a; Respondent 3, 2016; Respondent 4, 2016; Respondent 5, 

2016; Respondent 6, 2016). However, Respondent 1 (2016) has a slightly different view and 

believes that with less strict regulations; more radical innovations could be achieved. The re-

spondents predict that the regulations will most likely become stricter in the future and to deal 

with this, an increased collaboration between policy makes and companies is the key to allow 

for continuous improvements for the environment as well as enabling the companies to earn a 

healthy profit.  

4.1.6 Regulations and green innovation 

According to Respondent 2 (2016a) regulations strongly influence the green innovation, a 

statement that is agreed upon in all of the interviews (Respondent 1, 2016; Respondent 3, 

2016; Respondent 4, 2016; Respondent 5, 2016; Respondent 6, 2016). Respondent 1 (2016) 

state that regulations have an inhibitory effect on radical innovation and forces companies to 

only focus on incremental innovation. Furthermore, by focusing primarily on incremental in-

novation companies are less likely to invent new technical solutions that could potentially 

revolutionize the industry. Furthermore, Respondent 1 (2016) believes that technical devel-

opment would be further ahead if the regulations would be less strict. That complying with 

both current and preparing for future regulations is resource demanding and potentially directs 

attention more towards incremental innovation is something that is agreed upon by the re-

spondents in the study (Respondent 1, 2016; Respondent 2, 2016a; Respondent 3, 2016; 

Respondent 4, 2016; Respondent 5, 2016; Respondent 6, 2016). However, opposite too what 

Respondent 1 (2016) believes, the other respondents believe that the overall effect of regula-

tory policies on green innovation is positive. “The automotive industry would not be as tech-

nically advanced if it was not for regulations” (Respondent 3, 2016). The pressure that regula-

tory policies puts on companies has required big investments of resources but has also result-

ed in a lower environmental impact due to more efficient and environmentally friendly vehi-

cles (Respondent 3, 2016).  

As mentioned above, regulations either have a positive or inhibitory effect on green innova-

tion. Respondent 2 (2016a) raised some factors that needs to be fulfilled to achieve a positive 

effect of the regulations. First of all, the regulations need to be predictable, meaning that they 

should be planned, announced and communicated with a long term focus. Secondly, the regu-

lations need to be stringent enough so there will be consequences for them who do not 

achieve these regulations; thereby it creates a possible competitive advantage for the compa-

nies that are able to comply with the regulations. Respondent 5 (2016) also stressed the im-

portance having stable, transparent and visible regulations because it reduces the uncertainty 

risk which allows companies to more efficiently plan and invest for the future. He continues, 

explaining that for instance, the political climate in Sweden is less then optimal because of the 

risk of the government being replaced through elections every 4
th

 year and the differences in 
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environmental politics between the left and the right wing parties. Fuel taxes have been 

changed almost yearly in Sweden over the last few years which have further increased the un-

certainty in the Swedish market (Respondent 5, 2016).  

Both Respondent 2 (2016b) and Respondent 7 (2016) emphasizes on the importance of gov-

ernment investments in infrastructure. An example from Tesla is case the governmental sup-

port of establishing their Super Charging stations, without the support there would have been 

no possibility to install them. Furthermore, if the infrastructure is not supported through gov-

ernment investments the companies tend to adopt a more reactive approach since they do not 

dare to invest and develop in green radical innovation if there is no certainty that the innova-

tion can be used. 

Moreover, if the regulations are not technology neutral this will lead to even a more reactive 

approach because the companies will wait for a decision on what the next innovation that will 

be supported by the policy makers. “We believe it is very important from EU and govern-

ments to strive for technology neutral policies. This makes it possible to explore different 

technologies and not hinder the continuous development” (Respondent 2, 2016b). Respondent 

5 (2016) also state that the focus of governments should be on the goal and not how compa-

nies choose to achieve it.  

According to Respondent 8 (2016) it is not only regulations that effect innovation but some-

times it is vice versa. There have been cases where companies develop a new product that 

raises the standards in the industry. The company then proceeds to pressure policy makers in-

to adopting this new standard into existing regulations as it would force their competitors to 

adopt the new standard enabling the first company to gain first mover advantage.   
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5 Analysis  

In this chapter an analysis of the empirical findings and the theoretical framework will be 

presented. As aforementioned the analysis has been influenced by the five-step process from 

Miles and Huberman (1994) and this chapter will enable us to reach a conclusion by compar-

ing the empirical findings with the theoretical framework. This chapter follows the same 

structure as the empirical findings going from green innovation followed by regulations and 

finally, the effects of regulations on green innovation. The main purpose of this chapter is to 

compare the empirical results with the theoretical findings. 

5.1 Green innovation 

Innovation has a major role in companies‟ strategy (Afonso & Afonso, 2015) and it is con-

nected to enhanced performance and competitive advantage (Chen, Chang, & Wu, 2012; 

Grossman & Helpman, 1993). This is confirmed by the findings from the interviews since all 

the respondents‟ state that they are aiming to be leading or at least early adapters in the inno-

vation field and they consider that innovation is the core of their business (Respondent 1, 

2016; Respondent 2, 2016a; Respondent 3, 2016; Respondent 4, 2016; Respondent 5, 2016; 

Respondent 6, 2016). There are number of factors that have an impact on the companies‟ 

green innovation strategy and they will briefly be discussed in upcoming section.  

According to Bernauer et al. (2006), customers are one of the more influential drivers of green 

innovation. According to Townsend & Calantone (2014) customers can influence the green 

innovation process by demanding new, improved or more efficient products, which can lead 

to a change of focus in the innovation process to encompass and develop the demanded prod-

ucts. However, Respondent 1 (2016) believes that customers often fail to see beyond im-

provements to existing products and therefore less attention should be directed towards listen-

ing to suggestions from the customers. Respondent 2 (2016a) on the other hand emphasizes 

that a close collaboration with customers is important and can generate ideas or suggestions 

for both existing and new products. Respondent 2 (2016a) and (Respondent 8, 2016) states 

that listening to the customer and customizing the products by changing minor details will al-

so increase the bond between the company and the customer, as well as the perceived value 

by the customer. Respondent 2 (2016a) and Respondent 5 (2016) believe that close collabora-

tions with both suppliers and customers can create additional value beyond new innovation.  

According to Bergek & Berggren (2014), innovation can take on many different forms. In-

cremental innovation is gradual improvements to existing products over time and is more 

common in large older companies. Radical innovation is focused more on the development of 

completely new products. Kastensson (2014) state that the automotive industry is mostly 

characterized by incremental innovation, much due to the industry‟s traditions and the fear of 

cannibalizing on existing products. Respondent 2 (2016a) state that the focus of Volvo is pri-

marily on incremental innovation and gradual improvements of existing products because 

they think that radical innovation is a riskier process with a less certain outcome. “Radical in-
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novation is something that just happens, weather in the shower in the morning or in traffic jam 

on the way to work and is not something than you can order” (Respondent 1, 2016). Van der 

Hoed (2007) states that, sources of radical innovation are hard to predict. Furthermore, it is 

more important to create a supportive environment in the organization, making sure that any 

new ideas are brought to attention, evaluated and good ideas are rewarded (Respondent 1, 

2016; Respondent 2, 2016b; Respondent 3, 2016; Respondent 4, 2016). Brix & Peters (2015) 

stresses the need for radical innovation to cope with turbulence in the market that might risk 

the growth gained from incremental innovation. To cope with this, Respondent 1 (2016) state 

that they regularly scan the market for new upcoming innovations of small new companies 

and procure them through a purchase or acquisition. The benefits of acquisitions compared to 

directing own resources towards radical innovation is that the company can gain a product or 

technique that is allready finalized, thus transferring the risk of radical innovation to external 

sources in exchange for a price premium.  

Jiménez-Jiménez & Sanz-Valle (2010), state that innovation is a key driver of long term suc-

cess of a company. Innovation is defined as; “an invention with focus on commercialization” 

(Conway & Steward, 2009, p. 57). Commercialization is an important aspect and the first 

priority of any company is to be profitable (Respondent 1, 2016; Respondent 2, 2016a; 

Respondent 3, 2016; Respondent 5, 2016). Respondent 2 (2016a) and Respondent 3 (2016) 

explains that even if many great ideas or inventions are discovered, they will not be developed 

if there is no possibility to sell them. The cost of the final product can not exceed the 

percieved value of the customer. According to Respondent 1 (2016), Respondent 2 (2016a) 

and Respondent 6 (2016) The WTP of customers is lower for green innovation than for non-

green innovations which has a negative effect on green innovation as there is a lower chance 

of commercialization of the product. Respondent 5 (2016) also highlights this issue and states 

that even though the demand for green innovation has become higher as the knowledge and 

popularity of the environmental issues, consumers are not yet willing to pay for it. Bessant, 

Öberg, & Trifilova (2014) state that the demand and bargaining power of consumers are in-

creasing and this leads to additional pressure on companies to deliver more green products. 

Respondent 1 (2016) believes that the low WTP accompanied with increased demand from 

consumers is troublesome and will lead to diminished returns in the future. Additionally, it is 

becoming increasingly difficult to improve the efficiency and lower the emission levels as 

“most of the low hanging fruit have been taken already” (Respondent 1, 2016) meaning that it 

is becoming exponentially more expensive to reach lower emission levels.  

Pages & Toft (2009), state that another factor that influences green innovation is benchmark-

ing, which is when a company scans the market for recent and upcoming trends and innova-

tions. Many of the interviewees state that this is a common practice within their company and 

it is used to find radical innovations and make sure that they do not fall behind their competi-

tors (Respondent 1, 2016; Respondent 2, 2016a; Respondent 3, 2016; Respondent 4, 2016; 

Respondent 5, 2016). According to Christensen (1997) one dilemma connected to innovation 

is positioning, where companies do not want to be in the lead on innovation but also not risk 

the competitors gaining a competitive advantage. Being in the lead means taking on additional 

costs of development while following closely behind means skipping some of these costs. Re-

spondent 2 (2016a) states that Volvo strives to be leading in green innovation and the envi-
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ronment and safety are core values within their organization. Respondent 1 (2016) on the oth-

er hand, state that Daimler had a focus on being leading in green innovation but are now hap-

py with being a close follower, spending those additional resources on improving the overall 

quality of their products.  

Kastensson (2014) and van der Hoed (2007) state the fear of cannibalization of existing prod-

ucts is another reason why companies in the automotive industry focus more on incremental 

innovation. Releasing a new product can make old investments in production facilities, R&D 

and marketing obsolete. The release of a radical innovation can also affect the network around 

the company. Valued relationships with both suppliers and distributors can be disrupted and 

will have to be adapted to the new product. According to Bessant, Öberg, & Trifilova, (2014) 

the automotive industry is characterized by having close and complex networks. Respondent 1 

(2016) state that the networks around the company, including both suppliers, distributors and 

customers valuble for them. Furthermore it is also a source for innovation. Daimler, regularly 

hosts workshops where they invite not only people from within their network but also 

industry experts and even experts from other industries to exchange knowledge. “These 

workshops are a great source of innovative ideas and by inviting companies and experts from 

other induestries Daimler can gain a diferent perspective on how to deal with potential issues” 

(Respondent 1, 2016). Respondent 8 (2016) explains how cannibalization of existing 

processes can hinder the release of a new radical innovation. Additionaly, companies tend to 

release new radical innovations only when there is pressure from external sources such as 

competitors or regulations to do so. Furthermore, if a company releases a new product that 

achieves lower emissions or higher safety standards, they often lobby for this to be included 

in future regulations and become the new standard, thus forcing their competitors to either pay 

royalties and use their patents or to invest into developing a similar product. This helps the 

company to regain some of the resources that were put into developing the innovation. 

Respondent 8 (2016) also proviedes an example of an opposite situation where instead of 

releaseing the new radical innovation, were waiting for a competitor to make the first move. 

He explains further that, the company were market leaders in their field and the new product 

was significantly less expensive to produce than the existing product and would thus, be sold 

at a lower price than the existing product. Therefore, to maximize profits, the release of the 

new product was delayed up to the point were the market forced them to release it, as it would 

cannabalize on existing sales. The unwillingness to change traditional ways of working and 

the risk of cannibalization is one reason why the automotive industry is concidered a 

conservative industry (van den Hoed, 2007). 

5.2 Regulations 

The overall assumption among the interviewees about regulations is that they have a positive 

effect on innovation within the automotive industry (Respondent 1, 2016; Respondent 2, 

2016a; Respondent 3, 2016; Respondent 4, 2016; Respondent 5, 2016). “The car would never 

have been as efficient and environmentally friendly today, if it was not for regulations” 

(Respondent 3, 2016). Bergquist et al. (2013) state that there are two types of policies that can 

be used to stimulate innovation; economic policies and regulatory policies. Economic policies 

are market based and have an indirect effect on the innovation process by stimulating the de-
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mand from consumers. Regulatory policies have a more direct effect by setting up rules that 

companies need to follow. As previously mentioned by Respondent 1 (2016) and Respondent 

6 (2016) the WTP of customers for green innovation within the automotive industry is low. 

According to Bergquist, et al. (2013) subsidies can then be used to increase the margins for 

the companies when developing green innovation because of the possibility to transfer the ad-

ditional cost of development to the governments. Furthermore, Bergquist et al. (2013) state 

that using market based policies is more effective than regulatory policies. This is questioned 

by Bergek & Berggren (2014) who states that a mixed solution would be more efficient.  

As previously mentioned regulations have a large impact on green innovation within the au-

tomotive industry (Respondent 1, 2016; Respondent 2, 2016a; Respondent 3, 2016; 

Respondent 4, 2016; Respondent 5, 2016). Respondent 2 (2016b) states that for Volvo regula-

tions have a positive impact on both the green innovation and the competitiveness of the com-

pany. Volvo is working proactively with regulations and sees passing regulations as a cost 

while surpassing them is an investment into the future. Respondent 8 (2016) states that com-

panies that are ahead of regulations often try to pressure policy makers into adopting these 

techniques and innovations as standards in future regulations. Respondent 2 (2016b) states 

that the environment and safety has always been the core values of Volvo and that being the 

market leader within these fields is a source of their competitive advantage. Furthermore, the 

proactive stance they have adopted when working with regulations is one reason why they 

strive and hope for stricter regulations in the future. The high regulations in the automotive 

industry limit the possibility for cheaper alternative brands to enter the European market. This 

does however limit the possibility for companies following all the regulations to enter less 

regulated markets due to the big difference in price (2016b). 

Many of the companies in the study have employees that are working fulltime with regula-

tions both for the company to keep updated with changes and to influence future regulations. 

Li & Atuanhene-Gima (2001) state that if regulations are going to have a positive influence 

on green innovation, they need to be stable, predictable and strict, enabling companies to pre-

pare, plan and invest accordingly. Respondent 5 (2016) agrees that a long-term perspective is 

needed for them to be able to plan ahead and invest into the right areas. Furthermore, the need 

for stability is important; having unstable and unreliable regulations creates added risks be-

cause of uncertainty about future investments. He adds, that the Swedish government, over-

night decided to remove the sulfur from the diesel. This led to many truck breakdowns as their 

fuel system, developed by Bosch was not designed to handle the new fuel mixture. It took al-

most a year before Bosch had fully fixed and optimized the fuel system; it was achieved 

through massive investments into R&D to quickly put out the fire. The fuel tax is another un-

certainty for Bosch, which in Sweden varies and is changed almost yearly, leading to a change 

in demand of cars and trucks running on a specific fuel and further uncertainty in about where 

to focus their investments and production. According to Triebswetter & Wackerbauer (2008) 

it is important to keep in mind that regulations are not aimed towards satisfying the needs of 

the companies but rather on improving the environment.  
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5.3 Regulations and green innovation 

Most of the respondents state that without regulations the vehicles and the engines as known 

today would be less clean. Furthermore, they all state that environmental regulations have led 

to more efficient products and that without regulations the innovation pace would not be as 

rapid as it is today. (Respondent 2, 2016; Respondent 3, 2016; Respondent 4, 2016; 

Respondent 5, 2016) 

As previously mentioned, regulation can have a negative effect on green innovation if they are 

not predictable and stringent (Respondent 1, 2016; Respondent 2, 2016a; Respondent 3, 2016; 

Respondent 4, 2016; Respondent 5, 2016; Porter & van der Linde, 1995; Sen, 2015; van den 

Hoed, 2007). Stringent in that regard that they should not change over one night creating is-

sues for the companies since a long time planning and investment could be endangered. How-

ever, some of the regulations are according to Respondent 2 (2016a) and Respondent 1 (2016) 

starting to get too strict. As stated by Respondent 1 (2016) that a lot of the possible improve-

ment have already been made and to further improve the innovation just to manage the regula-

tions are considered as micro upgrades and the positive outcome will be small in comparison 

on how much resources spent on it. Respondent 2 (2016a) states that there should be strict 

goals with the regulations but the way to achieve it should be flexible and allowing for the use 

of different techniques. Patanakul & Pinto (2014) state that clear goals are important for both 

the industry and the policy makers. According to Gao, Gao, Zhou, & Haung (2015), this could 

lead to more radical green innovation if there were more than one way to manage the upcom-

ing regulations and with support from the policy makers the companies could experiment with 

different solutions instead of all following the same path. Respondent 1 (2016), Respondent 2 

(2016a) and Respondent 8 (2016) believes that the policy makers need to be aware of the 

limitations of certain techniques and then focus regulations towards other problem areas in-

stead. This shift was according to Respondent 2 (2016a), done in the trucking industry were 

regulators realized that focus needed to change in the regulations from lowering the particles 

in the air to lower fuel consumption and CO
2
 release. This was done due to the fact that the 

regulations were pushing towards the limits of what was possible to reach in particle levels 

and there was a need for a refocus on fuel economy and CO
2
, an area which previously had 

received a lot less attention.  

Another aspect for the continued success of green innovation brought up by Respondent 4 

(2016) and Respondent 6 (2016) was the importance of technology neutrality from the policy 

makers. According to Azar & Sandén (2011) policy makers have the possibility shape and 

pinpoint the direction of green innovation in the future, through the use of directed economic 

policies and regulations. Respondent 2 (2016b), Respondent 4 (2016) and Respondent 6 

(2016) all believe that the focus of regulations should be on the goal and not in which way 

this should be achieved. Respondent 6 (2016) provides an example of a Swedish law that was 

passed in 2005, simply referred to as the pump law. The law required that all gas stations 

should supply at least one source of renewable fuel at every station. This meant that gas sta-

tions had to make big investments in order to be able to continue selling fuel. This, alongside 

with a big subsidy on renewable fuel created a massive demand spike for cars running on the-

se fuels and the percentage of bioethanol cars rose significantly after the introduction. Re-
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spondent 6 (2016) continues stating that a few years later the Swedish government stopped 

believing that bioethanol and gas would be the fuels used in the future and removed the subsi-

dies leading to drastic drops in sales of cars running on these renewable fuels. Investments by 

car companies, distributors and gas stations to adapt to the new market situation in Sweden 

were wasted when the climate reverted back to how it was before the pump law and the subsi-

dies. Respondent 6 (2016) provided this as an example of how technology specific regulations 

and policies can have a huge impact on the market and to highlight the risks of focusing too 

much on one specific technology. Respondent 2 (2016b) states that tax subsidies on fuel often 

result in a short-term solution rather than building a long term solution with better potential 

and performance.  

According to Azar & Sandén (2011) and Greenberg (2016) policy makers need to consider in 

which situations they need to be more or less technology focused. Even though that the gov-

ernments and the policy makers are considered as well educated and engaged in the industry 

there is a need for communication between policy makers and companies within the 

(Respondent 2, 2016; Respondent 1, 2016; Respondent 3, 2016; Respondent 4, 2016; 

Respondent 5, 2016). Respondent 1 (2016) state that at Daimler they direct 10-15 percent of 

the R&D budget towards trying to influence policy makers through lobbying. Furthermore, 

Respondent 1 (2016) state that this signals how big the impact of regulation is on the compa-

nies and how important it is for the companies that regulations are in line with their goals am-

bitions and plans for the future. According to Respondent 3 (2016) communication can lead to 

a win-win situation where improvements can be achieved both for the environment as well as 

sustaining the competitiveness and innovation of the companies. Azar & Sandén (2011) state 

that there are different situations where varying degrees of tech neutrality is preferred. Carbon 

pricing is one example of a policy that is relatively tech neutral giving companies the option 

of using different techniques to reach the emission levels required. Respondent 3 (2016) state 

that it is fairly easy to build a working prototype of a new or improved product but it is expo-

nentially more expensive to go from a prototype to mass production. To bridge the „valley of 

death‟, meaning for a company to go from an idea to mass production is according to Azar & 

Sandén (2011) one of the situation where a more tech focused approach by the government is 

effective. However, a problem with the tech focus however is, deciding which products 

should be brought over the valley of death. Resource restraints mean that investing and ena-

bling one product to be mass produced leads to others lacking this aid. Policy makers then 

need to pick a winner among many innovations and the risk of backing a less then optimal so-

lution is a big risk.  

Infrastructure is another area where some more technology specific investments might be re-

quired (Azar & Sandén, 2011). According to Respondent 3 (2016) the automotive industry is 

standing the crossroads where both companies and policy makers are trying to figure out what 

the next big thing will be. All of the respondents had different but yet similar beliefs of what 

technique would lead the way in the years to come. Respondent 1 (2016) and Respondent 4 

(2016) both believe that fuel cell technology will be the dominant technology. Respondent 3 

(2016) and Respondent 6 (2016) believe that autonomous cars will cause a shift in how we 

use cars, away from ownership and more towards a service where consumers through their 

phone order an autonomously driven car to take you to your destination. These cars could be 
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propelled by a normal combustion engine as this would enable them to minimize the down-

time that is associated with batteries and electric vehicles. Respondent 2 (2016a), Respondent 

5 (2016), and Respondent 7 (2016) believe that the electric car will be the primary source of 

transportation in the future. It is difficult to predict the future and without specific in-depth 

knowledge into all the different technical innovations, it is almost impossible for policy mak-

ers to pick the most efficient solution (Ohm, 2010). Furthermore Ohm, (2010) states that 

maybe policy makers should not even make this decision as focusing on one technology and 

including it in the regulations could result in technological change surpassing the regulations 

rendering them either useless or a hindrance towards innovation. According to Respondent 5 

(2016) it is important for policy makers not to make any rash decisions and decide to push 

forward a technical innovation that is not ready for it. He therefore believes that governments 

should stay technology neutral until the technology is mature enough to stand on its own. Ad-

ditionally, the infrastructure for electric cars is being developed throughout Europe now; Re-

spondent 5 (2016) believes that the current phase and letting companies do the primary in-

vestments is good and governments should focus on building a sustainable energy production 

to power these charging stations. Respondent 2 (2016b), Respondent 3, (2016), Respondent 5 

(2016) Respondent 6 (2016) and Respondent (2016) all state that the power that supplies the 

energy in electric vehicles needs to be generated in an environmentally friendly way for it to 

have any impact on the environment in the future. Furthermore, before there is a sufficient 

way to generate the power required in the electric vehicles, governments should be careful 

about pushing the technology forward. 

Respondent 2 (2016b) states that the uncertainty in the automotive industry now and that, 

governments are staying relatively technology neutral enables companies to focus on the spe-

cific technology that they believe will be dominant in the future. The focus on different tech-

nologies will lead to each technology developing until the point where a dominant technology 

will rise. At that point governments should engage and use both economic and regulatory pol-

icies to push and test the new technology.  
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6 Conclusion 

The purpose of this study is to investigate how regulations influence green product innova-

tion. The set for this study is the automotive industry because it is characterized by rapid 

technological development and is highly regulated. The focus will be on investigating if regu-

lations support or inhibit green innovation in a company. From the purpose, a research ques-

tion was generated; how do regulations affect green innovation within the automotive indus-

try? 

 

From the analysis it is clear that regulatory environmental policies have a clear impact on 

green innovation in the automotive industry. Without environmental regulations and the pres-

sure it puts on the industry, the technology and efficiency of cars would not be as developed 

as it is today. The interviewed companies all state that the pressure is one of the main reasons 

for them to invest into green innovation since the willingness to pay from customers and the 

returns from green innovation is low, which is supported by previous studies. Regulations 

does however, push the companies more towards incremental innovation rather than radical 

innovation by constantly demanding refined techniques and products. The companies tackle 

this by trying to build a supportive environment where ideas and inventions both from within 

and outside the company are evaluated and the individuals are rewarded for their efforts. This 

does increase the possibility to find new radical innovation but mostly it leads to new or im-

proved production processes. The evaluation process is resource demanding and there are ad-

ditional risks connected to the introduction of completely new innovations, such as cannibali-

zation of existing products or reallocation of resources from core competences. 

 

Furthermore, the analysis has shown that there is a need for predictability and stability of reg-

ulatory policies. This could be achieved through increasing the collaboration and communica-

tion between policy makers, industry specialists and companies within the industry. Policy 

makers need to communicate their goals and the direction in which they are heading in the fu-

ture to allow for companies to direct their investments towards the targeted improvement area. 

The uncertainty is suggested to be one of the biggest inhibitors to green innovation in the au-

tomotive industry, because it increases the risks of investing in technology that will not be 

supported in the future.  

Environmental government policies need to attempt to stay technology neutral and focus on 

setting environmental goals that can be reached using different technologies. This is important 

so that not all efforts are aimed towards a specific technology and potential alternative solu-

tions are lost. Companies will not risk investing into technology that has a low chance to gen-

erate value and profit for the company a risk that is even higher for green innovation where 

the willingness to pay from the customer is even lower.  

To conclude, the study shows that regulations do have a positive influence incremental green 

innovation within companies in the automotive industry. The study shows that environmental 

regulations pressure companies into more rapid technological development in order to reach 

the set emission levels resulting in more efficient drivetrains and engines. Incremental innova-

tion is the focus of the companies as a result of both the pressure from policy makers but also 
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in the conservative nature of the industry. The basis of the car is pretty much the same now as 

it has been for many years and the improvements mostly comes from additional components 

being added to the base of the car such as for instance additional electric engines. Companies 

in the automotive industry want closer communication and collaboration with policy makers 

to be able to steer the future policies towards an optimal level where the benefits for society 

are optimized and companies are still able to make a profit. The mindset of consumers is an-

other obstacle that needs to be addressed as diminishing margins will have to result in a trans-

fer of cost towards the end consumer, resulting in a higher price for green innovations.  
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7 Discussion  

The focus of the final chapter is on the contribution this thesis provides to the academic re-

search. The chapter will present the, contribution, methodological choices and limitations as 

well as suggestions for future research and some final thoughts. 

7.1 Contribution 

This thesis contributes to the academic research by highlighting the correlation between regu-

lations and green innovation. Regulations have a positive impact on incremental green inno-

vation while green radical innovation is positively affected if certain criteria‟s are fulfilled. 

These criteria‟s are connected to the role of policy makers and how invested they need to be 

to achieve both environmental improvements and high levels of both incremental and radical 

innovation. Investments into infrastructure, technical neutrality, the predictability and stability 

of regulations all have a big impact on green innovation of companies within the automotive 

industries. Policy makers also need to work towards increasing the WTP of customers for 

green innovations. As it is becoming increasingly resource demanding to reach below the cur-

rent emission levels, this cost needs to be transferred towards the customers if companies are 

going to continue being successful in the future. Furthermore, the respondents all believe that 

regulations will become increasingly strict in the future. Stricter regulations also means that 

the regulations needs to be stable and predictable to ensure that the companies can make long 

term investments without the additional risk connected to uncertainty in regulations. Policy 

makers and companies need to collaborate and share knowledge enabling a longer perspective 

of regulations.  

The close collaborations between policy makers and companies will also help developing 

green radical innovation, since the need for investments in infrastructure or other potential 

shortcomings can be overcome together. It is still important for policy makers to consider how 

their investments affect not only the projects and technologies that they invest into but also 

the alternatives that are not invested in. Technical neutrality is an important but difficult as-

pect to consider and while it is important to give all technical solutions an even chance to be-

come the dominant solution, sometimes policy makers need to make a decision to invest in 

the technology they think will be dominant in the future. This needs to be done to avoid that 

none of the technologies are able to bridge the valley of death and become the dominant tech-

nology. 

7.2 Methodical choices and limitations 

In this section, we will discuss the methodical choices taken during the process of writing this 

thesis and pinpoint what strengths and weaknesses they have. The methodical choices have 

provided us with both opportunities and limitations, which will be discussed in this chapter. 

One of the reasons why we as researcher choose to conduct a qualitative study is because 

there are few qualitative studies investigating regulations and green innovation and most of 

the research done so far in this field are based on quantitative research. We do not argue that 

quantitative studies in the field of regulations and green innovation is not applicable but by 

assisting the research field with more in-depth studies of soft values this can contribute to a 
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wider understanding of the complex situation. One of the most common ways of measuring 

innovation from both researcher point of view and the companies is in the number of patents 

they apply for every year. Furthermore, some companies do not apply for any patents since 

they believe that collaboration in the industry will create the infrastructure needs that are re-

quired for new technologies. Another issue with measuring innovation in number of patents is 

that many companies do not differentiate between non-green and green innovations.  

The abductive approach has been useful in conducting this study because it has allowed for 

gaining additional knowledge from the industry and connect different theoretical concepts that 

have not previously been connected and develop a complete theoretical framework. Since the 

topic of regulations and green innovation was rather new for the authors, the likelihood of de-

veloping a complete theoretical framework from the first draft was rather low. With this ap-

proach the iterative process lead to new theories and concepts and assisted us in strengthening 

the findings of this thesis. Open ended questions were used in the interviews to allow for the 

previously mentioned development of the theoretical framework throughout empirical data 

collection process. The opened-ended questions have led to a more complicated analysis pro-

cess but the information received from the interviews would not have had same depth with a 

using a different data collection method. 

One of the strengths and weaknesses with this thesis is that the interviewed companies had a 

connection to the automotive industry but in different areas. If more interviews were conduct-

ed only with car manufacturers‟ maybe the findings would have been different. The generali-

zability of the thesis increased due to the reasons of diversity from the participants but it can 

also lower the credibility of the thesis because of the different areas they represented. The 

same argument can be used about the participants, if all of the participants would have the 

same profession title and exact same experiences, the credibility would have increased but it 

might have lowered the generalizability of the study. Moreover, by conducting interviews 

with different companies the answers are more diverse than if a case study would have been 

conducted. Conducting interviews with both end customers and suppliers could also have fur-

ther increased the value and it would have enabled the authors to gain a broader perspective of 

the phenomena.  

The authors chose not to record and transcribe all the interviews which in hindsight might 

have decreased the risk of researcher‟s bias as well as strengthening the credibility of the 

study. Having one of the researchers acting as the primary interviewer and the other acting 

primarily as a note taker was deemed to be a sufficient enough alternative to collect high qual-

ity data. The extensive discussions and summaries of the interviews as well as sending them 

to the respondents as credibility check further limits the information being biased. 

Since the topic is complex and complicated, the number of suitable candidates was limited 

and the response rate of contacted companies was lower than expected. The respondents 

needed to have in-depth knowledge about innovation, green innovation and regulations the 

number of suitable candidates are rather few in each company. Another strength of the study 

is that length of the interviews and that contact was maintained throughout the duration of the 

study enabling the researchers to request additional information if needed. 
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7.3 Suggestions for future research 

The authors suggest that further research needs to be conducted on the effects specific policies 

or regulations have on green innovation which would assist policy makers in designing future 

policies and regulations. Furthermore, the authors believe that it would be interesting to see 

how regulations affect green innovation in other industries and see if the results would differ 

from the results in this thesis. 

Another suggestion for future research is how the communication can be improved between 

the policy makers and the companies‟ in the automotive industry.  As aforementioned, if the 

collaboration and the communication would increase, would that increase the development of 

new green innovations? It could potentially lead to more companies aiming and striving to 

develop radical green innovation.  
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Appendix 1 

Interview 

Hi and thank you for agreeing to participate in this interview. Each question is to be seen as a 

guideline towards a general discussion about the selected topics. Feel free to add to any ques-

tion, information that you deem valuable for us to know. If you have any questions to us dur-

ing the interview feel free to ask them at any point. 

Background information  

Name:  

Age: 

Company:  

Position/responsibilities: 

Years at company/position: 

Could you tell us a little about yourself and your background? 

Innovation 

This section will cover how your company is working with innovation today and what differ-

ent types of innovation are used. In this interview we will talk about Green innovation, which 

we define as: any innovation designed to decrease the emission of greenhouse gasses. 

 

How are you working with innovation today? 

 

How much resources are dedicated towards innovation and R&D? (%) 

 

Would you say that the focus of your R&D investments is aimed towards improving ex-

isting products or to introduce completely new products?  

 

How are you working with green innovation today? 

 

How important is green innovation for your company today? 
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In green innovation, is your focus towards new or improved products? 

 

Driving forces/Incentives 

This section shifts focus from the innovation process and outcomes to what are the driving 

forces/ incentives behind the efforts and resource allocation towards Green innovation. 

What is the main incentive for your company to invest in green innovation? 

 

Are there any other incentives that play a vital role? 

 

Do regulatory policies affect your incentives for green innovation? 

 

Has the environmental emission standards affected how you work with innovation? 

 

Do you think environmental regulations have a positive or negative impact on the envi-

ronment? 

 

Do you think environmental regulations have a positive or negative impact on your 

company’s performance? 

 

Are you currently working to affect policy makers? How and in what way? 

 

Is there a demand from your customers for green innovation? 

 

If so, does this affect how you work with it? 

Future 

How do you think the automotive industry will look like in 20 years? 

Do you think regulations around the automotive industry will be looser or stricter in the 

future? 
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Concluding questions 

Would you like to receive a copy of the final results of our study upon its completion? 

Would you like to be anonymous in the research report? 

Is it okay to use the name of your company in the report? 

 

Thank you again for your participation in this interview! 

Kind regards  

Martin Pihl & Viktor Sundqvist 

Jönköping International Business School 

Jönköping Sweden 


