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Abstract 
 
Existing literature has offered a variety of explanations on how and why business actors are engaged 

in lobbying. Business actors are generally found to be successful lobby actors, and scholars have 

stressed the need for further investigation into how business actors engage in collaborative lobby 

activities, including how actors can unite their political positions. The purpose of this thesis has been 

to address this issue by investigating how social relations in networks impact the homogeneity of 

business actors’ political positions. This purpose has been accomplished by combining the methods 

of social network analysis and multiple correspondence analysis. The methods have compared the 

network relations of business actors with their political positions using distances as an analytical 

measure. The thesis has been based on a single case study of the European Commission’s legislative 

proposal to reduce the CO2 emissions of the automobile industry (EC. 2017/676). In the process of 

drafting the proposal, the European Commission has issued an online survey to external stakeholders 

as part of its open consultations. The data of the thesis was derived from this survey. Results found 

no direct correlation between the political positions of actors and their relational ties. This thesis 

acknowledges that methodological and theoretical shortcomings might have affected the final results, 

however highlights that the combination of methods, and the use of distances as an analytical tool to 

define homogeneity in political positions, is a new contribution to literature that potentially holds 

great promises for further research.  
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1 Introduction  
1.1 Introduction 

Shady closed-door meetings and slipped brown paper envelopes is an image often occurring in people’s mind 

when they hear the word lobbying. Lobbying, and the question of business power and its influence in 

policymaking is something that media sources often deal with (Cave & Rowell, 2014; Traynor et al., 2014). 

The institutions of the EU are responsible for creating the regulatory frameworks of which businesses operate 

in the EU (EU, 2019). These frameworks have widespread implications for the undertakings of businesses, 

and therefore businesses have large incentives to engage in lobbying efforts to pull policies and regulation in 

their desired direction. In academia, much attention has been devoted towards who gets to influence 

policymaking, or more popularly stated: “Who wins and loses in policymaking?” Their findings are manifold. 

Business interests are generally found to be very powerful and often tend to get their will in policymaking 

compared to other types of interests (Dür & de Bièvre, 2007; Gilens & Page, 2014; Yackee & Yackee, 2006). 

Furthermore, scholars have concluded that the conditions of becoming successful in lobbying policymaking 

depend on the characteristics of the political issue, resource endowments and the institutional salience, 

including the degree of collaboration among lobby actors (Heaney & Lorenz, 2013; Nelson & Yackee, 2012; 

Orach et al., 2017). Collaboration among lobby actors relates to standing united and speaking with one loud 

voice, which make actors more likely to be influential.  Actors’ ability to gather and collaborate are therefore 

seen as important tools in lobbying.  

 

Combining these findings that businesses are strong lobby actors and collaborations are effective and 

successful lobbying tools, there is a need for more research dealing with how business actors unite. This field 

is already emerging, as some scholars have started to devote resources towards the broader interest group 

environment, and how their preferences are affected by mobilization and conflict (Pagliari & Young, 2016; 

Wonka et al., 2018). While concluding that civil society actors mobilize to a lesser extent than business actors 

do in financial regulatory policymaking, Pagliari & Young (2016) specifically point towards the need for 

further research into factors relating to how different groups can mobilize. Among others, how the relational 

ties of actors affect their ability to mobilize their resources. This thesis will contribute to this emerging 

literature by taking a step back from the well-established literature on which factors that lead to influence, and 

instead look closer into how business actors become homogeneous in their political positions. Actors being 

homogeneous in their political positions would have better prerequisites for engaging in collaborative lobby 

activities, which, in turn, makes them more likely to become influential. This area is important to shed light 

on to understand business activities in the political arena and to dig deeper into what power businesses hold in 

policymaking.  
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The unity of actors as a lobbying tool, however, leads to one main problem. Policymaking is often investigated 

as the interaction of independent units. However, when actors unite in lobby collaborations it implies that they 

have acted dependently of each other, which stresses a degree of social interaction among them. It is a well-

known social phenomenon that human individuals develop preferences and behavior in part based on their 

social relations (Festinger, 1954; Lieberman, 1956). Network theory can shed light on how these social 

relations affect the preferences and behavior of individuals. More specially, the network theory of social 

contagion argues that the communicative structures and flows of information of these social relations affect 

the homogeneity of actors’ behavior, beliefs and attitudes (Coleman et al., 1957; Lazarsfeld et al., 1960). The 

purpose of this thesis is to link the network theory of social contagion to business actors’ ability to form lobby 

collaborations based on the overall assumption that actors being homogeneous in their political positions, will 

have better opportunities for engaging in collaborative activities. However, to be realistic within the scope of 

a thesis, the purpose has been delimited to solely focusing on a single case. This will be outlined in the 

following section.  

 

1.2 Research question and problem delimitation 

An issue area, where it has often been highlighted that businesses have gotten their will is the European car 

manufacturing industry, and in particular the German car manufacturers (Barkin, 2015; CorporateEurope, 

2017; Keating, 2018a, 2018b; King, 2015; Laouchez & Pigman, 2015; Neslen, 2018; Smale, 2015). However, 

the car manufacturing industry is currently facing major regulatory challenges due to the EU’s increased focus 

on sustainable development and climate action. 

 

The European transport sector is the single biggest source of CO2 emissions and emission levels have been 

increasing since the 1990s. The European transport sector is responsible for more than a quarter of the total 

greenhouse gas (GHG) emissions in the EU, of which more than 60 percent stems from the automobile industry 

(2016 figures - European Parliament, 2016). Emissions from the transport sector currently prevents the EU 

from fulfilling its international climate commitments, including the 2050-commitments on climate action laid 

down by the Paris Agreement. For the EU to be able to reach these objectives, emission levels from (especially) 

the automobile industry must be significantly reduced. Reducing emissions from the automobile industry 

would imply a shift to zero- and low emission vehicles (currently considered a niche market representing only 

five percent of the industry), and a comprehensive transformation in the way vehicles are owned, taxed and 

driven (European Federation for Transport and Environment, 2018). However, aside from being a major 

climate polluter, the European automobile industry is also of great importance to the European economy. The 

European automobile industry is one of the world’s largest producers of automobile vehicles accounting for 

20% of the global production of vehicles (ACEA, 2019). The industry is therefore an economic giant in the 

European economy accounting for 4% of the European GDP, creating 12 million jobs, providing significant 
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financial contributions in terms of taxes and being a large investor in research and development (ACEA, 2019; 

DG Internal Market Industry Entrepreneurship and SMEs, 2019). Furthermore, the industry is heavily linked 

to other industries in Europe, e.g. steel, chemicals and textiles. The economic magnitude of the automobile 

industry therefore goes beyond the direct economic contributions by creating a multiplier effect in the 

European economy as a whole.  

 

The automobile industry is a great economic asset in terms of jobs and prosperity but is also one of the greatest 

climate sinners preventing the EU from obtaining its international commitments. The industry can therefore 

be presented as both a beauty and beast in the EU. A major responsibility for European decisionmakers is 

therefore to balance such conflicting interests by ensuring the economic prosperity of the industry while at the 

same time limiting its negative climate impact. Various lobbying groups are therefore established to influence 

the EU in either of these directions. Lobby groups representing the commercial interest of the automobile 

industry tries to pull the EU decision makers in a direction that considers the economic benefits of the industry, 

whereas lobby groups representing the European citizens and consumers pull the EU in a direction that 

considers the climate aspects. The commercial sides have for decades succeeded in influencing policy 

outcomes to consider business aspects of the industry, and therefore the regulatory environment of the industry 

has remained largely unchanged since the firsts attempts of reducing emission levels in the 1990s 

(CorporateEurope, 2007).  

 

Due to the significant lobby power of business actors in the automobile industry, it constitutes an optimal case 

for studying business lobbying in the European Union, hence also the degree of political homogeneity among 

business actors. The case study of this thesis is based on the European Commission’s legislative proposal to 

regulate CO2 emissions of the European automobile industry. Therefore, this thesis will ask the following 

research question:  

 

To what extent can social contagion explain homogeneity in the political positions of the car 

manufacturing companies involved in EU’s legislative proposal: “Setting CO2 emission 

performance standards for new passenger cars and for new light commercial vehicles, and 

repealing Regulations (EC) No 443/2009 and (EU) No 510/2011” (COM 676/2017)? 

  

To answer this research question, the thesis will utilize methodological concepts and tools from social network 

analysis (SNA) and multiple correspondence analysis (MCA). The network analysis will be applied to 

determine the “expected” degree of social contagion among the group of car manufacturing companies based 

on the strength of their relational ties. The strength of ties will be determined based on the network distances 

between pairs of actors. The correspondence analysis will be applied to determine the “actual” level of social 
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contagion based on the political positions of car manufacturers. Correspondence analysis can reduce large 

amounts of data into a more simplistic visual representation of the political positions of manufacturers. From 

this, political distances can be derived. Linear regression will combine the two analyses to answer the overall 

research question of the thesis.  

 

This thesis has descoped the research question to solely focusing on the policy formulation process in the 

European Commission. This stage of the policymaking process provides external stakeholders, like businesses, 

with the greatest window of opportunity for influence in their attempt to lobby the policymaking process. This 

is because, as Bouwen (2009) argues, that “it is common knowledge among lobbyists that as long as no formal 

written documents are produced during the policy development stage, changes to the policy proposals can be 

made much more swiftly and easy”. Assuming that actors are aware of this, the greatest number of external 

actors can be “captured” at this specific stage in European policymaking.  

 

1.3 Purpose statement and contribution 

The purpose of this thesis is to determine the extent of which social contagion can explain homogeneity in the 

political positions of a group of car manufacturers involved in the investigated legislative proposal. 

Furthermore, the thesis will discuss alternative explanations relating to homogeneity in a lobbying context. 

The main contributions of the thesis can be divided into two categories. The first relates to the gap in the 

literature on how business lobby actors become similar in their political positions, which forms an important 

underlying factor for why they can become successful in policymaking. The second contribution relates to the 

methodological framework developed for the purposes of this thesis. The combination of methods, hence 

network analysis and a multiple correspondence analysis, is, to the knowledge of the authors, not seen 

previously in the literature and potentially serves as a new method of revealing the degree of social 

homogeneity. Using social network analysis to determine the “expected” level of homogeneity between pairs 

of actors based on distances and combining it with multiple correspondence analysis as a measure of the actual 

degree of homogeneity, is a combination of methods and measures not previously seen in literature. Other 

scholars have used network analysis to determine its impact on homogeneity in behavior, for example Hadden 

and Jasny (2017), but have not applied correspondence analysis to determine the actual degree of this 

homogeneity. This thesis argues that the research design of the thesis holds great promise for future research 

but also acknowledges that being a forerunner in a methodological contribution to the literature also holds 

unanticipated pitfalls. The discussion of this paper will therefore contain reflections on these pitfalls.  

 

1.4 Structure of the thesis 

The following table provides an overview over how this thesis is structured.  
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2 Case: Reducing CO2 emissions in the European transport sector 
2.1 Pre-2020: EU initiatives to reduce CO2 emissions from the automobile industry  

To fully understand the overall scope and preceding history for the development of the legislative proposal 

investigated in this thesis, the following section will briefly touch upon some of previous EU attempts to 

regulate the CO2 emissions of the automobile industry.  

 

The European Union has since the mid-1990s initiated actions to reduce the negative climate impact of the 

transport sector. There are three fundamental policy drivers for reducing such impact (DG Climate Action, 

2019; European Commission, 2017; Whitmarsh & Köhler, 2010). The first policy driver relates to public 

salience and the increased global focus on climate and sustainability. This focus has increased EU’s 

international commitments to reduce negative climate impact and especially GHG emissions. The second 

policy driver relates to strengthening the competitiveness of European companies on global markets. By 

forcing a sustainable transformation of the sector, a competitive advantage can be gained in the long run 

leading to the stimulation of economic growth and employment. The third policy driver is related to potential 

cost savings of European consumers. Reducing the CO2 emissions of passenger cars will, other things being 

equal, result in more energy efficient vehicles. This will reduce the consumers’ consumption costs on fuel. 

Ahead of the legislative proposal investigated in this thesis, the EU has launched two main initiatives to reduce 

the CO2 emissions from the automobile industry: A voluntary agreement (1998) and a binding legal regulation 

(2009).  

 
The voluntary agreement was launched in 1998 as a part of the EU’s overall “Community Strategy to Reduce 

CO2 Emissions from Cars” from 1995. The objective of the strategy was to reduce CO2 emissions from cars 

by 35% by 2005 relative to 1995 levels (later extended to 2010). The strategy relied on three pillars: 1) A 

voluntary agreement (referred to as the European Automobile Manufactures’ Association (ACEA) agreement), 

2) a fiscal framework targeting the EU member states, and 3) a consumer information scheme.  

 

The voluntary agreement was the only measure targeting the supply side of the industry, and was highly 

criticized for being a concession to the commercial interests of the European automobile industry since it 

mainly relied on voluntary commitments and actions of the car manufacturers (CorporateEurope, 2007; 

Gulbrandsen & Christensen, 2014). It quickly became obvious that the voluntary agreement had significant 

shortcomings in terms of overall ambition levels and enforcement mechanisms, and that the car manufactures 

would fail to deliver on the objectives set out in the agreement (Gulbrandsen & Christensen, 2014). Yet, some 

progress was made in the beginning of the period, and the average level of CO2 emission decreased from 186 

g/km in 1995 to 163g/km in 2004 – equivalent to a 12% reduction (Gulbrandsen & Christensen, 2014). Results 

were therefore sparse compared to the original 35% target originally set out in the agreement. The car 
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manufacturing industry justified the sparse results by blaming external factors such as bad regulation on 

recycling, weak demand for energy efficiency and low car sales.  

 

Realizing that the voluntary approach would fail to deliver on the objectives set out in the strategy, the 

European Commission began to initiate actions targeting binding legislation. This provoked an outcry in the 

European automobile industry, which claimed that binding regulation would be at the expense of the entire 

automobile industry in terms of economic loses and unfair competition conditions on global markets 

(CorporateEurope, 2007). Strong forces within the industry therefore launched an intense lobby-offensive to 

prevent binding legislation. The initiated actions targeting binding legislations were also met with skepticism 

within the European institutions. Especially within the European Commission where internal conflicts between 

the Commissioners of DG Enterprise and DG Environment busted out. The two Commissioners were 

especially at odds on the target-levels of emission rates (CorporateEurope, 2007; Gulbrandsen & Christensen, 

2014). The internal conflicts within the Commission and the intense lobbying-offensive from the automobile 

industry led to postponements of binding legislation within the area.  

 

In 2007, the Commission presented its revised strategy on reducing the CO2 emissions from cars as a part of 

its major “20-20-20” climate and energy package. The package included an ambitious target to reduce the 

overall European emission levels of greenhouses gasses by 20% by 2020 (relative to 1990 levels). For the 

transport sector, the strategy included the EU’s first proposal for binding legislation to reduce CO2 emissions. 

However, the proposal left out crucial elements yet to be determined, including questions relating to the 

tailoring of different target levels for companies varying in size, the concrete measurements of compliance and 

the division of responsibility within the Commission on drafting the actual regulation.  

 

Negotiations on these elements took place during the following years with internal conflicts both within the 

industry, between small scale and large scale manufacturers, but also within the European institutions 

(CorporateEurope, 2007; Gulbrandsen & Christensen, 2014). In April 2009, the proposal was finally adopted 

as a regulation with the title: “Setting emission performance standards for new passenger cars as part of the 

Community's integrated approach to reduce CO 2 emissions from light-duty vehicles” (EU no. 443/2009). The 

regulation required that all new cars produced by 2015 to emit less than 130g CO2 per km and corresponding 

95g per km CO2 by 2020 (Anderton, 2017). This 2009-regulation, combined with a regulation from 2011 

targeting CO2 emissions of light duty vehicles (EU no. 510/2011), constitute the legislative base for EU’s 

efforts to reduce CO2 emissions from cars until 2020.  

 

There exists an underlying opinion that the automobile industry together with the Commission’s DG Enterprise 

have had a significant role in shaping the final legislative proposal as well as the policy process leading up to 
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them (Guldbrandsen & Christensen, 2014). Environmental groups in the EU have therefore criticized the 

current EU initiatives for being too insufficient and vague, arguing that strong lobbying forces within the 

industry (and from strong member states) have succeeded in pulling the EU in a direction that benefits the 

economic interests of the industry rather than the general interest of European citizens. Combined with 

previous scandals such as the “Diesel gate”-scandal, the exposure of CO2 testing manipulations, and proofs 

that manufactures have fitted technology to deflate emissions far more in the lab than on the road leading to 

‘fake CO2 savings’, the European automobile industry have obtained a rather tarnished reputation 

(CorporateEurope, 2007; European Federation for Transport and Environment, 2018). 

 

2.2 Post 2020: EU’s new legislative proposal to reduce CO2 emissions from the automobile 
industry  

In November 2017, the Commission presented the new legislative proposal to take on the reduction targets 

from 2020 and onwards. The proposal was launched as a regulation titled: “Setting emission performance 

standards for new passenger cars and for new light commercial vehicles as part of the Union’s integrated 

approach to reduce CO2 emissions from light-duty vehicles and amending Regulation (EC) No 715/2007” (EC 

2017/676). This proposal is the case-foundation of this thesis, and the following section will describe some of 

the main elements of the proposal in further detail.  

The proposal builds on the previous 2009 and 2011 reduction targets for passenger cars and light duty vehicles 

(vans), but suggests a 30% reduction of CO2 emissions from new passenger cars and light duty vehicles (vans) 

by 2030 relative to 2021-levels, including a mid-term target of 15% in 2025 to ensure that emission reductions 

occur as early as possible. Furthermore, the proposal suggests the phase-in of a new emission test procedure, 

namely the Worldwide Harmonised Light Vehicle Test Procedure (WLTP). Due to this new test procedure, 

the target of the proposal is defined in percentage reductions rather than absolute values (CO2 gram/km) as 

previously seen in the current regulations. The proposal includes exemptions for manufactures responsible for 

less than 1000 new registrations per year from the targets (DG Climate Action, 2019). 

The proposal presents a combination of CO2 targets with a technology-neutral incentive mechanism to enhance 

the uptake of zero- and low-emission vehicles. The incentive implies that manufactures achieving a share of 

zero- and low-emission vehicles will be rewarded with less strict CO2 targets. The aim is to support a gradual 

transition from vehicles powered by conventional engines to electric vehicles by allowing the market to 

gradually adapt to new conditions.  

To ensure diversity on the European automobile market, the proposal allows manufactures to meet different 

consumer needs by differentiating target levels for manufacturers. The target is therefore distributed among 

manufactures based on the average test mass of new cars in the manufactures’ fleet. Through such 
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differentiated target levels, not all manufactures have to meet the same targets.  

Additionally, the proposal suggests the launch of a market surveillance mechanism to ensure an effective and 

persistent implementation of the targets, and in-service conformity checks will be introduced to ensure that 

vehicles’ “on road performances” are consistent with the promises of the manufacturers. If manufactures fail 

to deliver on the targets, the Commission issues a penalty of €95 per g CO2/km of exceedance for each newly 

registered vehicle of the manufactures.  

After the Commission’s internal adoption of the proposal on 8th of November 2017, the proposal was 

distributed to the lawmakers of the European Union, the European Parliament and the Council, formally 

following the Ordinary Legislative Procedure. The proposal was finally adopted on the 17th of April 2019 and 

transformed into European law as Regulation no. 631/2019: “Setting CO2 emission performance standards for 

new passenger cars and for new light commercial vehicles and repealing Regulations (EC) No 443/2009 and 

(EU) No 510/2011”. The final regulation contained many of the same elements from the original proposal, 

however with some variations. One of the most significant changes from the proposal was the target level of 

CO2 reduction. The proposal suggested a 30% CO2 reduction level of the passenger car fleet by 2030 (and a 

corresponding 30% reduction for vans), but the final regulation was adopted with a 37.5% reduction level of 

passenger cars (and a corresponding 31% reduction level for vans). Since this thesis solely is focused on car 

manufacturing actors involved in the policy formulation process of the legislative proposal, no further 

emphasis will be put on final regulation nor the subsequent steps in the policy-making process of the EU.  

3 Literature review: Lobbying  
There is no uniform definition of lobbying or consensus around the meaning of lobbying in the literature 

(OECD, 2012). The European Union defines lobbying as “concerted effort to influence policy formulation and 

decision-making with a view to obtaining some designated result from government authorities and elected 

representatives” (EU, 2013). Lester Milbrath holds a frequently quoted definition on lobbying: “Lobbying is 

stimulation and transmission of a communication, by someone other than a citizen acting on his own behalf, 

directed to a governmental decision-maker with the hope of influencing his decision” (Milbrath, 1963, p. 8). 

Combining these two definitions, this thesis will define lobbying as activities made by non-citizen actors, 

which seek to exert their interests on decision-making in order to make these interests count in the final 

decision. Lobbying is therefore the quest to assert one’s interests in the hope of winning the ‘battle of interests’ 

in the political arena. Naturally, politics is driven by interests, and the quest to win creates inherent incentives 

for competition among interests (Joos, 2016, pp. 66–68).  
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3.1 Why companies lobby 

The overall purpose of this thesis relates to business actors’ lobbying attempt to affect the outcome of a 

legislative proposal in the EU. This section will therefore briefly describe why business actors lobby. Joos 

(2016, pp. 67-72) has provided an interdependent three-fold theoretical explanation for the reasons why 

companies choose to lobby. Firstly, lobbying can be used as an early warning system to find important policy 

issues and trends. In politics, companies face challenges because political processes are not restricted to the 

political arena but can also emerge from civil society. Mass media only report a fraction of all policy issues 

that are taken up in political arenas. Therefore, lobbying can work as a preventive action for companies to 

identify issues and trends in the political arena, which can be opportunities or threats for the company. It is 

important for companies to be at the forefront of decision-making relevant to them, as a significant part of 

lobbying happen before the actual dialogue with decision-makers. Secondly, lobbying involves the long-term 

support of decision-making processes in the political arena. Legal and regulatory output from the European 

Union directly and indirectly impacts the economic opportunities of a company. The lack of long-term 

monitoring of the political environment surrounding a company can negate entire business models. Companies 

therefore take on long-term strategies to position themselves in the political arena in order to gain necessary 

information regarding regulation of their industry. Thirdly, lobbying can be a way to undertake crisis 

management. Despite monitoring of policy and maintaining long-term relations, there are still risks of 

unanticipated policy implementations which arise suddenly, or which have gone under the radar. In this 

context, lobbying is used as crisis management and sometimes occurs too late as the merits of the policy 

already have been negotiated. Lobbying as crisis management can be used to point out undesirable 

consequences of the implementation of the legislation. Moreover, on why businesses choose to lobby, one of 

the most important reasons for lobbying highlighted in the literature, is to maintain status quo, i.e. defensive 

activities rather than more proactive strategies (Drutman, 2015, p. 72). This is not to suggest that there is no 

lobbying activities taking place to change the status quo, but since lobbying takes place on areas where political 

activity is present, the nature of lobbying is often limited to protecting the status quo rather than changing it 

(Drutman, 2015).  

 

3.1 Measuring lobby influence 

One of the most studied subjects within lobbying in academia has been to determine “who wins and loses” in 

lobbying. To determine this, it is necessary to measure lobbying influence. Academic literature has tended to 

be very focused on the factors and attributes that contribute to successful lobbying influence.  

 

In its core, influence can be defined as “a causal relation between the preferences of an actor regarding an 

outcome and the outcome itself” (Nagel, 1975, p. 29), and thus one or more actors’ ability to shape a decision 

according to their preferences. Influence is therefore not a zero-sum game, and several actors can ‘win’ by 
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reaching their goals. However, it is not a simple task to determine what “winning” constitutes in lobbying. 

Influence success is not necessarily obtained by solely achieving a specific policy goal. Influence success can 

also be preventing a specific policy outcome. In both cases, some actors might have gotten their policy 

preferences satisfied without being the actor that directly succeeded in making it happen. Mahoney, a scholar 

who have attempted to measure influence, questioned: “If they get nothing but prevented something worse, 

have they succeeded? If they got some of what they wanted but not all, have they failed?” (Mahoney, 2007, p. 

37). Measuring lobbying influence is therefore not as black and white as it seems. As James March noted more 

than half a century ago, influence is difficult to measure because there “is lacking not only an immediately 

obvious unit of measurement, but even a generally feasible means of providing simple rankings” (March, 1955, 

p. 434).  

 

Dür (2008) has concretized three main challenges related to measuring influence. First, actors often utilize 

various communication channels to influence policy decision makers. For example, through formal hearings, 

public campaigns, or more informal communicative channels like network meetings, business dinners, etc. 

This makes it difficult to track the actual scale of the lobbying attempt. Second, there might exist counteractive 

lobbying, implying that an actor is successful in minimizing the influence of the counteractive lobbying, but 

unsuccessful in influencing an outcome the way they want to. Third, influence might be exercised at different 

stages of the policy-making process, meaning that lobbyists can focus their efforts on when policy is being 

drafted, developed or implemented. Yet, despite the challenges and difficulties in measuring influence, some 

scholars have tried to provide frameworks to measure lobbying.  

 

Dür (2008) suggests that despite of these challenges, measuring lobbying can be divided into three categories: 

(1) Process-tracing, (2) assessing attributed influence and (3) gauging the degree of preference attainment. Of 

these three methods, process-tracing is the mostly used one. Process tracing relates to using any means to 

uncover the causal mechanism that leads to influence. Assessing attributed influence conducts surveys on 

actors and defines influence as how peers perceive their own and other actors’ influence success. Preference 

attainment compares a measure of actors’ political positions with political outcomes to determine influence. 

The three methods therefore use different units for what influence ‘success’ contains, which for the purposes 

of this literature review will be ignored.  

 

As well as the literature on how to measure influence vary, so does the literature on the determinants of 

lobbying success. In broad outline, the literature emphasizes four determinants of the influence and the 

opportunities for influence actors can have: (1) Institutional salience, (2) organization types – e.g. business or 

citizen, (3) resources endowments, and (4) issue characteristics – e.g. issue context, the type of interest and the 

level of conflict, issue salience and coalition-cooperation. These four determinants will shortly be reviewed 
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individually, but it is important to mention that scholars find it valuable to investigate and analyze several of 

the determinants at the same time. Some even argue that a single determinant cannot explain influence success 

alone (Mahoney, 2007).  

 

Firstly, some scholars argue that political institutions demand different types of information, implying that the 

institutional salience and the institutional settings will affect actors’ ability of successfully achieving their 

lobbying goals (Bernhagen et al., 2015; David Coen & Katsaitis, 2014; Rasmussen, 2015).  

 

Second, scholars also emphasize the organization type of actors in relation to influence in lobbying. Actors’ 

interests can simplistically be divided into two categories of either business-interests or citizen-interests. 

Business-interests refer to corporate or institutional interests (Britannica, 2019), whereas citizen-interests refer 

to cause-related interests, mass-based interests, religious interests, charitable interests, unions or other public 

interests. Several scholars find that actors with business-interests tend to be more successful than actors with 

citizen-interests (Dür & de Bièvre, 2007; Gilens & Page, 2014; Yackee & Yackee, 2006), especially in 

situations with no opposition (Hojnacki et al., 2015, p. 5). However in a more recent study, Dür et al., (2015) 

found that citizen actors generally are more successful than business actors, because business actors often take 

defensive stances, whereas citizen groups tend to push for new legislation in alliance with the European 

Commission or the European Parliament (Dür et al., 2015). Business actors have been proven to be more 

successful in late phases of the policy processes, due to their ability to provide more technical knowledge, 

whereas citizen actors are more successful in the earlier policy stages when it comes to setting the policy-

agenda (Dür et al., 2015).   

 

The third determinant of influence success is the resource endowments actors possess. Resources can take 

many different forms in lobbying, e.g. informational, financial or organizational. Scholars find that in 

European politics, the possession of financial and personnel resources is positively correlated with gaining 

influence (Eising, 2007; Klüver, 2010). Yet other scholars find that financial resources are unimportant in 

determining influence success, and argue that resources relating to successful collaboration, memberships and 

credible policy advice in terms of research-based knowledge matters more in relation to lobbying success 

(Egdell & Thomson, 1999, pp. 128–129; Warleigh, 2000, p. 234). 

 

Issue characteristics, including the issue context, the type of interest and the level of conflict, issue salience 

and coalition-cooperation, is the last determinant of lobbying success presented in this thesis (Klüver, 2011; 

Mahoney, 2007). Issue context relates to the issue-“environment” in which actors compete for influence in 

(Klüver, 2011). Mahoney (2007, p. 55) find that actors lobbying in a niche issue topic without competition are 
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more likely to become successful. The ‘type of interest1’ can determine the level of conflict within an issue, 

and thus also plays a role in determining whether actors can reach successful outcomes (Michalowitz, 2007). 

Issue salience (or ‘public salience’) relates to the degree of public awareness within the issue, i.e. the public’s 

opinion, media attention, etc., and it has been showed that business influence is conditional on the public 

salience – if public salience is high and counters their policy goals, it can hamper their impact (Rasmussen, 

2015). The public’s opinion on an issue, the attention that is paid by stakeholders and the extent to which 

stakeholders demand different outcomes of the policy formulation, will make potential outcomes more or less 

polarized (Bunea, 2013, p. 556). When public salience is high, actors working in alignment of the public’s 

opinion are likely to turn their policy goals into reality, whereas situations were public salience is low, actors 

will have more difficulties in succeeding in lobbying attempts (Dür & Mateo, 2016, pp. 206–207).  

 

The last sub-element within issue characteristics relates to collaboration among lobby actors and more 

specifically coalition formation. Several scholars have found positive correlations between actors engaged in 

‘lobby coalitions2’ and their ability to gain influence and successfully reach their policy goals (Heaney & 

Lorenz, 2013; Nelson & Yackee, 2012; Orach et al., 2017). Scholars have also found that the coalition actors’ 

influence is conditional on the size of the coalition. Actors in large coalitions are generally more likely to be 

successful in lobbying (Nelson & Yackee, 2012). Bernhagen et al. (2015) have investigated whether a policy 

coalition within a specific issue has impacted the difference between lobbyists’ policy proposals and the final 

political outcome of the European Commission (Bernhagen et al., 2015, p. 582). They found that lobbyists 

engaged in coalitions are more likely to successfully reach their policy goals and gain influence. Since this 

thesis is related to lobby coalitions, the following section will review the current literature relating to lobby 

coalitions. 

 

3.3 Business lobby coalitions: A process of mobilizing resources and organizing interests  

Following Nelson & Yackee (2012)’s definition of lobby coalitions, coalitions relates to the process where a 

group of actors mobilize their interests and resources in a unified manner. Scholars distinguish between three 

different types of coalitions: (1) Formal coalitions, occurring when actors share the same goals and gather in 

formal groups (Bunea, 2015), (2) ad-hoc coalitions, which involves some degree of coordination among actors, 

but without formalization (Pijnenburg, 1998, pp. 304–305; Warleigh, 2000), and (3) ‘lobbying sides’, 

 
1 By ‘type of interest’, Michalowitz refers to the extent to which the interest touches upon political core interests of an 
institution. E.g. if the interest is completely new, it might be less conflictual and therefore easier to gain influence, 
whereas if the interest is well-established and there are already legislation in place to regulate it, it might be more 
conflictual and therefore harder to gain influence. (Michalowitz, 2007).   
2 Lobby coalitions are defined as: “Any coordinated effort by interests to lobby government with the aim of advancing a 
shared advocacy agenda” (Nelson & Yackee, 2012, p. 339). 
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occurring when actors share the same political goals and form an unformal ‘coalition’ without coordinating 

with each other (Baumgartner, 2009, p. 277; Klüver, 2011). Coalitions are therefore not necessarily formally 

formed but can also be formed “by chance” like in the category of lobbying sides.  

 

Umbrella organizations3 can play a key role as facilitators of coalitions. Not only do umbrella organizations 

constitute forums where actors can exchange information and knowledge, umbrella organizations also 

constitute forums where actors can mobilize their resources in a unified manner towards a lobby coalition 

(Drutman, 2015). Furthermore, umbrella organizations allow members to speak with a “louder voice” towards 

policy makers, because they represent a group of actors. However, umbrella organizations are not only 

associated with benefits, they also contain limitations preventing coalitions to occur, in which the following 

will go into details on.  

 

Godwin, Lopez, & Seldon (2008) argue that business actor lobbying is a two-stage game, where companies 

first join forces to put an issue on an agenda. When the issue has gotten the attention of decision-makers, 

companies will break off and follow their own individual lobbying strategies. The business side of lobbying 

therefore tends to collaborate in coalitions on putting an issue on the policy agenda, but when the details of the 

legislation is being formed, they tend to split up and follow their own lobby agenda due to their many individual 

and divergent opinions. These are the basics of the “push and pull” effects related to cooperation versus 

competition among lobbying actors in a coalition. Godwin et al. (2008) find that industry coalitions tend to put 

pressure on large companies within the industry to lobby certain issues, because without them the lobbying 

efforts of the industry would be undermined. Additionally, if one company retracts from a coalition, the 

coalition’s position might shift in favor of those that do not retract, and there are therefore also strategic 

considerations related to whether actors should stay or leave a coalition.  

 

Cooperation versus competition matters in business coalitions, because there are inherent differences on 

whether a policy issue involves collective or selective benefits of an industry, sometimes also denoted common 

or private benefits (Khanna et al., 1998). Collective benefits relate to the industry as a whole, whereas selective 

benefits relate to the individual firms within the industry (Khanna et al., 1998). Mancur Olson argues that 

actors’ self-interests undermine their ability to join forces in a lobby coalition, because everybody wants to 

‘freeride’ on the others’ work. Collective action can be limited due to a ‘tragedy of the commons’ situation 

where no actor ends up advocating for the common case because free-riding is more attractive and pursuing 

self-interests is preferred (Olson, 2000). This logic can be used to explain how collective, industry-wide 

benefits can expect to see less lobbying because the nature is mostly cooperative, whereas if more selective, 

 
3 An umbrella organization is defined as “an organization that controls or organizes the activities of several other 
organizations, all of which have a similar purpose” (Cambridge, 2019).  
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narrow benefits are at stake, we should expect to see more lobbying, because the issue is mostly competitive 

and does not have a collective action problem (Drutman, 2015). If there is a high concentration of selective 

benefits compared to collective benefits, there will be greater competitive behavior than cooperative behavior 

(Khanna et al. 1998: 194). The main contribution to the literature of Khanna et al. (1998) is that actor’s 

portfolios of activities outside their coalitions clearly impacts their motivation to stay in that coalition. In other 

words, if an actor is only involved in one coalition and no other coalitions where they can exploit their 

information, they are likely to perceive the collective benefits of staying in this coalition high compared to the 

selective benefits of leaving the alliance. Thus, if an actor is well-connected, it has more incentive to leave an 

alliance than if an actor is not well-connected. 

 

This thesis therefore takes its standing point in the fact that collaboration around lobbying matters for success, 

and that connectedness has an impact. However, instead of focusing on influence and influence success, the 

thesis will take a step back and contribute to the literature by investigating one of the underlying conditions 

that make such coalitions able to occur in the first place, the degree of homogeneity in actors’ political 

positions. The degree of political homogeneity provides actors with better conditions for forming coalitions 

since their political objectives will be alike (Scott, 2013). This thesis will therefore contribute to the literature 

by investigating a new and emerging field of mapping interest group activity in the EU legislative 

policymaking, instead of focusing on which factors facilitate influence, as it is an already quite well-established 

area of research. The thesis investigates political homogeneity, because it is directly related to lobby coalitions, 

which have been found to be of particular importance in whether organizations gain influence or not and can 

even trump factors like resource endowments. It is therefore an important area to gain further insight into, by 

digging deeper into the machinery of coalitions. A fundamental constituent of coalitions is relations, and the 

theoretical foundation of this paper therefore lies within social network theory as a tool to analyze the 

connections between social relations and political positions in the chosen case.  

 

4 Theory: Social Network Theory 
The academic discipline of network theory has been chosen as a theoretical and methodological foundation of 

this thesis. Network theory emerged in the 1970s as a social science paradigm consisting of several different 

theories, methodologies and empirical research. Today, it has become an interdisciplinary area of study 

between sociology and other traditional disciplines like anthropology, communications, political science, 

economics, education, public health, psychology, etc. Network theory is based on the assumption that society 

is not constituted by a mass of individuals acting independently from their own personal preferences. In line 

with the constructivist philosophy of science, society is a world of interactions, and social relations are the 

foundations of society (Marin & Wellman, 2014). These relations and interactions have formally been defined 

as “forms” by the German philosopher and sociologist Georg Simmel. Network theory aims at conceptualizing 
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social life through the relational structures and dynamics of networks by focusing on how these can enable or 

constrain the behavior of individuals (Carrington & Scott, 2014, p. 7; Seabrook & Henriksen, 2017, p. 50). 

 

Social network theory is highly suitable for investigating lobbying actors and coalition groups within lobbying. 

First of all due to the fact that the lobbying process itself is inherently social, and second because group 

formation, like coalitions, are social constructions where actors are related to each in a bounded network (Scott, 

2013). Social network theory can explain various structures and dynamics of such coalitions, for example 

information circulation, social barriers, cliques or roleplaying of actors in the network (Sozen and Sagsan, 

2010:44). In this thesis, network theory has been applied to define and explain some of the overall structures 

and dynamics of the network consisting of the car manufacturers involved in the European Commission’s 

legislative proposal to reduce CO2 emissions from vehicles. The following section will therefore review well-

known social network theories and go into details on the some of the theories specifically related to the topic 

of this thesis, among other things the theory of social contagion.  

 

This section takes its standing point in the network flow model and network architecture model as presented 

by Borgatti & Lopez-Kidwell (2014). These two models enclose several underlying seminal theories of 

network theory and the structure of dependencies networks create. These two models can be viewed in the 

light of two different research traditions: social homogeneity and social capital.  

 

The first, social homogeneity argues that the processes of interpersonal influence affecting actors’ attitudes 

and opinions are important foundations of actors’ socialization, identity and decisions. Through the social 

homogeneity perspective, actors will shape their position by modifying according to the attitudes and opinions 

of significant others with whom they interact (Friedkin & Johnsen, 1999). The concept has further been related 

to organizational behavior and the seminal work by DiMaggio & Powell (1983), who have explained the theory 

of isomorphic pressures: mimetic isomorphism, coercive isomorphism and normative isomorphism. Mimetic 

isomorphism is the idea that organizations with similar positions tend to behave similarly due to a process of 

comparison as a means to reduce uncertainty. Coercive isomorphism is the idea that organizations tend to 

behave similar to those organizations they depend on. The last isomorphic pressure is normative isomorphism, 

which comes from professionalization and how formal education shapes people into behaving similarly due to 

their profession, but also from professional networks. An important part of DiMaggio & Powell’s argument is 

thus that network contact between organizations or their employees drives the organizations towards similarity, 

or isomorphism.  

 

The second research tradition is the social capital perspective, which is concerned with actor performance and 

success as opposed to node similarity. Social capital is often related to three key scholars, who explored the 
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concept in the 1980s (Bourdieu, 2008; Coleman, 1994, p. 302; Lin, 1982). For the purposes of this thesis, 

social capital will be defined as “investment in social relations with expected returns in the marketplace” (Lin, 

2001, p. 19). This definition is in line with the core idea in both Coleman’s and Bourdieu’s conception of social 

capital. Coleman defines social capital as “defined by its function. It is not a single entity, but a variety of 

different entities having two characteristics in common: They all consist of some aspect of social structure, 

and they facilitate certain actions of individuals who are within the structure” (Coleman, 1994, p. 302). In other 

words, social capital is to Coleman the resources actors gain from relationships, which cannot exist for 

individuals alone, because social relationships facilitate the actions of actors. Bourdieu defined social capital 

as “the aggregate of the actual or potential resources which are linked to possession of a durable network of 

more or less institutionalized relationships of mutual acquaintance or recognition” (Bourdieu, 2008), which 

“is convertible, in certain conditions, into economic capital” (Bourdieu, 2008). Social capital is therefore a 

research tradition which uses network relations to explain the performance of nodes in the network, through 

the way the network facilitates opportunities to acquire or utilize the resources of other actors in the network. 

The social capital perspective requires some degree of conscious knowledge about how engaging in networks 

can aid the opportunities for actors. Direction can therefore accrue from intentional or direct influence, i.e. 

types of influence where an actor intentionally tries to affect the behavior or attitude of another actor. These 

types of intentional influence relate to social facilitation, vicarious learning, suggestion, obedience, imitation, 

etc. and occur on a conscious level of “the initiator” (and potentially also on a conscious level of “the 

recipient”) (Levy & Nail, 1993). 

 

The network flow model and architecture model each represent some important network theories, which in 

different ways can theorize how network structures can make organizations perform or become similar. When 

placing them in each of the research traditions, social capital and social homogeneity, this leads to four 

mechanisms of network theory (Figure 1). Because social capital focuses on the performance of nodes, whereas 

social homogeneity focuses on the similarity of nodes, the latter is of greater importance to this thesis and will 

therefore be dealt with in greater detail.  

 

UNDERLYING MODEL SOCIAL CAPITAL SOCIAL HOMOGENEITY 
NETWORK FLOW 
MODEL 

Capitalization Contagion 

NETWORK 
ARCHITECTURE MODEL 

Coordination Adaptation 

Figure 1: Network mechanisms by model and theoretical research paradigm (Borgatti & Foster, 2003; Borgatti & 

Lopez-Kidwell, 2014) 
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4.1 Network flow model 

The basic idea in the network flow model is that it is founded on theories that are occupied with how 

information flows through the network structures. When information flows through the network, nodes acquire 

the information as the information flows along the path at which the node is situated (Borgatti & Lopez-

Kidwell, 2014). Network flow theory is important because the flow of information between nodes is “generally 

assumed immeasurable in practice” (Borgatti & Lopez-Kidwell, 2014), and therefore needs backing in theory 

to be used for analysis. The foundations of the network flow model are the seminal contributions from 

Granovetter (1973) and Burt (1992), which in similar ways describe how nodes that bridge networks can lead 

to broader social cohesion due to their facilitating roles between two groups. This is relevant for this thesis due 

to its theoretical implications for the similarity of actors.  

 

Granovetter (1973) famously developed the concept that weak ties are often more important than strong ties 

regarding network-related phenomena. First, the stronger4 a tie is between two nodes, the more likely the nodes 

will be to have ties to the same third parties. This is based on homophily5 - that similar people tend to have 

stronger ties. Second, weak ties can bridge to areas where there is new information to gain, which makes them 

crucial to the opportunities of individual actors and their potential for network integration. On the other hand, 

strong ties can foster local cohesion, but lead to overall fragmentation by restraining opportunities to small 

networks. “Seen from a more macroscopic vantage, weak ties play a role in effecting social cohesion,” 

(Granovetter, 1973), and therefore, weak ties can be the bridges between different networks and can increase 

the flow of information and open up new opportunities to expand the social cohesion more broadly. For the 

similarity of organizations, this implies that a network structure with many weak ties is more likely to facilitate 

the spread of difficult, risky or deviant innovation (Granovetter, 1973), because it requires a larger number of 

actors to adapt it in the early stages before it spreads to the rest of the network. A difficult innovation would 

spread slower through a network with few weak ties, because it would be kept in small networks and never 

finding its way into the large population.  

 

Another theory which falls under the network flow model is Burt (1992)’s theory of structural holes. A 

structural hole exists between two actors, which are connected to the same actor, but not to each other. Actors 

which bridge a structural hole are theorized to gain information and control benefits relative to actors that have 

 
4 Granovetter defines a strong tie as including “a (probably linear) combination of the amount of time, the emotional 
intensity, the intimacy (mutual confiding), and the reciprocal services which characterize the tie” (Granovetter, 1973), 
but other scholars have measured ties on a wide range of different measures – e.g. based on contact recency, perceived 
closeness or frequency of interaction (Krackhardt, 1992, p. 217). 
5 Homophily was initially coined by Lazarsfeld & Merton as the “tendency for friendships to form between those who 
are alike in some respect” (Lazarsfeld & Merton, 1954, p. 23), and later systematically documented through 
observations in group formation (Mcpherson et al., 2001). 
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alters connected to each other. These information benefits can stem from three things: access, timing and 

referrals. Access benefits are “receiving a valuable piece of information and knowing who can use it,” because 

there is a limit on how much information actors can hold and thus the network is an access source of 

information (Burt, 1992, p. 13). Timing benefits are about receiving information first through personal contacts 

in a network (Burt, 1992). Referral benefits refer to the actor’s name being mentioned and serving as a quality 

stamp for the actor. The basic premise for network structure’s prediction on similarity of actors according to 

structural hole theory is similar to that of Granovetter – “the resources and opinions of any one individual will 

be correlated with the resources and opinions of his or her close contacts” (Burt, 1992). The more bridges 

between structural holes, the more opportunities for novel information and the larger the social cohesion. 

However, the main difference between Burt and Granovetter lies in their conception of why these bridges lead 

to more novel information. According to Granovetter, it is the strength of the tie, whereas according to Burt, 

it is the bridge itself (Borgatti & Lopez-Kidwell, 2014).  

 

4.2 Network architecture model 

The basic idea in the network architecture model is that it is founded on theories where information does not 

only flow through the networks paths as in the network flow model, but instead nodes act “on behalf or in 

concert with ego” (Borgatti & Lopez-Kidwell, 2014). The network architecture model is thus different from 

the network flow model, because the flow of information is not what generates outcomes by itself, rather it is 

“the alignment between nodes produced by the flow that yields the outcome” (Borgatti & Lopez-Kidwell, 

2014).  In the architecture model, ties are therefore binding nodes together and create a shared set of 

opportunities and constraints. In other words, the mechanism is not communication in the network architecture 

model, the mechanism is coordination, which includes communication.  

 

Network exchange theory falls under the network architecture model. Scholars of network exchange theory  

(Cook et al., 1983; Markovsky et al., 1988) have showed how the most central actors in a network are not 

always the most powerful actors. In Figure 2, X is the most central node in network (a) and (b), but in network 

(b), X is not the most powerful node. Instead, the Z’s are the most powerful nodes, because they can trade with 

the Y’s, which are in weak positions because they only have powerful nodes to trade with (Borgatti & Lopez-

Kidwell, 2014). Thus, if a node is adjacent to a weak node, it becomes strong and as a result of that, other 

nodes it is connected to might become weak. More broadly, this mechanism can be denoted adaptation, as 

nodes react to their community rather than acquire it.  

 

(a)  

(b)  
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Figure 2: Two examples of networks. Grey nodes have more power. (Allen, 1977, p. 239) 

Another stream of theory that falls under the umbrella of the network architecture model is network role theory. 

The underlying idea in this stream of theory is that nodes that occupy similar positions in a network, i.e. are 

connected in similar ways are structurally equivalent and thus have similar social environments, which makes 

them behave in a similar way that it is different to how nodes of other structural positions behave (Borgatti & 

Everett, 1992; Borgatti & Lopez-Kidwell, 2014).  

 

4.3 Underlying mechanisms in network theory 

Returning to Figure 1, there are four mechanisms under the two fundamental models, which each falls under 

a research tradition of either social capital or social homogeneity: capitalization, coordination, contagion and 

adaptation (Borgatti & Lopez-Kidwell, 2014).  

 

First there is capitalization, which falls under the network flow model and social capital. Capitalization 

regards how nodes acquire resources and capabilities through the information that flows through their network, 

which contributes to their opportunities for performance and rewards (Borgatti & Lopez-Kidwell, 2014). For 

instance, among students, centrality in friendship and communications lead to enhanced performance (Baldwin 

et al., 1997). The mechanism has even been showed to be in effect as a perceived effect rather than an actual 

one. An individual in an organization is expected to perform well if peers believe that the individual has a 

prominent friend, regardless of whether the prominent friend exists (Kilduff & Krackhardt, 1994). Powell, 

Koput, & Smith-doerr (1996) found that in fields with rapid technology development (in their example it was 

biotechnology), innovation and learning happens in social networks rather than in an individual firm. Thus, 

without connections to different kinds of organizations and community memberships, an organization would 

not be able to acquire the resources needed for innovation, and organizations are therefore very dependent on 

their ties to others. Another key contribution to the theorizing of this mechanism is the Bavelas-Leavitt 

experiment (Bavelas, 1950; Leavitt, 1951), where five people played a game with a puzzle they had to solve. 

In the beginning of each game they were given a piece of information, but to solve the puzzle they had to pool 

their information. They showed that networks with short distances from each node to a central node were best 

at solving the puzzle. The capitalization mechanism is thus one where actors gain information from other actors 

they are connected to, which they can then utilize for their own purposes. The capitalization mechanism is 

aided by the denseness and connectedness of a network, because it facilitates trust and willingness to share 

information.  

 

Second, coordination falls under the network architecture model and the social capital tradition. This implies 

that networks are beneficial for nodes because they serve as breeding ground for coordination (Borgatti & 
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Lopez-Kidwell, 2014). Coordination falls under the theoretical lens of social capital, and it is therefore based 

on conscious actions of actors. Coordination could occur in a situation where actors make a coordinated 

lobbying-attempt by intentionally working to influence the positions of each other in a way where interests 

and political positions can be aligned. The idea behind coordination in connection to lobbying is to speak with 

a more powerful voice towards policymakers through unification. Yet, in a coordinated attempt to lobby, there 

are many competing voices who could be assumed to want to shape the position. The theoretical coordination 

mechanism can say something about how actors have coordinated based on their network relations. Depending 

on the structure of the network, there are different opportunities for coordination. For instance, transactive 

memory systems theory (Moreland, 1999; Rulke & Galaskiewicz, 2000) poses that nodes in a network can 

benefit from the knowledge of others without acquiring the knowledge. Therefore, actors can coordinate with 

others to benefit from their knowledge on a broader network level, instead of having to possess the knowledge 

themselves. From Granovetter’s theory, it can be argued that if a network has a structure with many weak ties, 

it is better equipped to facilitate broad, network-wide coordination, because the informational reach of the ego 

is bigger. Ahuja (2000) examined the relationship between a firm’s position in the network surrounding its 

industry and its innovation output. Ahuja found that a well-connected network with many redundant ties 

facilitates the conditions for coordination, which is useful when faced with external threats such as new policy 

or regulation in the industry. This is because “densely interconnected networks enable trust” (Ahuja, 2000). 

 

Third, contagion (or social contagion) falls under the network flow model and the social homogeneity 

tradition. Here, nodes become their network environment through a process of ‘contamination’. This is 

different from capitalization, because in capitalization the nodes acquire some form of capital, whereas in 

contagion the nodes acquire traits (Borgatti & Lopez-Kidwell, 2014). Contagion is a sociological concept 

focusing on the phenomenon that attitudes, beliefs and behavior can spread through actors in social systems. 

Such phenomena are closely associated with crowd behavior and the extent to which homogeneity occurs in 

social groups (Levy & Nail, 1993; Marsden, 1998). Formerly, contagion has mostly been related to biological 

processes, but in the late 19th century it emerged as a descriptive and explanatory concept within the discipline 

of sociology. Contagion has been applied to many different areas of social life and has been included in various 

academic disciplines, e.g. sociology, social psychology, social learning and psychoanalysis. The wide-ranging 

use and application of the concept have led to contradicting definitions, explanations and descriptions of the 

concept, for example that “contagion is ideas moving rapidly through a group” or “contagion is the spread of 

ideas, feelings and neuroses through a community or group”, or more specified  “contagion being a process 

and form of collective excitement in which emotions and behavioral patterns spread rapidly and are accepted 

uncritically by the members of a collective” (Marsden, 1998). Contagion therefore remains a rather 

unorganized, disparate and incoherent research area with only little agreement on the organizing principle and 

conceptual framework (Levy and Nail, 1993). Due to the such confusion on the concept and dimensions of 
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contagion, Levy and Nail (1993) have presented a reconceptualization of the concept. This thesis relies on this 

conceptualization and defines contagion as:  

 

“the spread of affect, attitude, or behavior from Person A (the “initiator”) to Person B (the “recipient”), where 

the recipient does not perceive an intentional influence attempt on the part of the initiator” (Levy and Nail, 

1993, p. 22).  

 

Contagion is the extent to which similarities in interest and behavior occur independently of the actors’ attempt 

to influence each other, hence actors unconsciously being affected by each other simply by interacting – when 

the information flows through the network, as the network flow model theorizes.  

 

Scholars have contributed to the contagion concept by theorizing that the more frequent and emphatic 

communication is between alter and ego, the more likely is it that these will adopt the same behavior. Coleman, 

Katz and Menzel (1957) studied the possible correlation between communication in networks and actors’ 

homogeneity in behavior. By analyzing 128 American doctors and their tendency to adopt a new drug into 

their medical practice, they found that doctors, who frequently communicated either socially or professionally, 

were more likely to adopt the same drug. Coleman, Katz and Menzel (1957) concluded that homogeneity in 

behavior not only stems from people being in the same groups, but also from the communication practices and 

social processes that occur in such group relations – i.e. from the information that flows through the network. 

Uncertain situations (also referred to as innovations) will make actors discuss the costs and benefits of the 

situation. Actors tend to find inspiration and guidance in the behavior of a group they compare themselves to 

– a so-called reference group – or similar others (Hadden & Jasny, 2017). The tendency of actors turning to 

each other for cues will create a normative understanding on the structure of the situation, and the ego’s 

behavior will be colored by the choices of others whom the ego has discussed the situation with because they 

have come to share the same evaluation of costs and benefits (Burt, 1987). The stronger the relation between 

two nodes, the more likely is it that contagion will occur between the two nodes. Because the stronger the tie, 

the stronger the ability of communication, and frequent and emphatic communication is what fosters cohesion. 

Hadden & Jasny (2017) found that the tactical choices of NGO’s reflect the behavior of organizations they are 

directly connected to in a network (a tie is equal to co-sponsorship of an event), and that context and attribute 

specific factors are weakened when network variables are considered.  

 

Fourth, adaptation falls under the network architecture model and the social homogeneity tradition. This 

mechanism uses the architecture model to explain homogeneity, as a node adapts to the environmental 

conditions its network constructs (Erickson, 1988). It is based on the idea that two nodes with similar positions 

in a network will tend to behave homogenously. This creates a ‘competitive’ situation where nodes with 

identical network positions will use each other as a reference for subjective judgement. In fear of ‘losing’ their 
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network position to the counterpart, these nodes will tend to adopt a similar behavior; hence homogeneity will 

occur (Erickson, 1988). Adaptation therefore shifts the focus from the dyad relation between nodes, as seen in 

contagion, and focuses instead on the social roles and statuses that occur in social systems.  Therefore, instead 

of focusing on the communication structures between nodes as the determinant of homogeneity, adaptation 

argues that nodes’ competition on the same social statuses and positions in a network determines their degree 

of homogeneity. This mechanism of actors behaving similarly due to their statuses and roles in the social 

system is also referred to as structural equivalence (Galaskiewicz & Burt, 1991; Galaskiewicz & Wasserman, 

1989).  

 

Structural equivalence argues that an ego and alter sharing the same position in a network, i.e. sharing the same 

set and types of relations, will increase the two nodes’ ability to substitute each other’s role or status in the 

social system. Such a competitive situation, where the two nodes are identically positioned in the flow of 

communication, will make it likely that the two nodes will use each other as a frame of reference for subjective 

judgement (Borgatti & Grosser, 2015; Burt, 1987). In their fear of losing their social position to similar 

positioned counterparts, structurally equivalent nodes will tend to develop each other’s attitudes, behavior and 

beliefs. Once an occupant of the same position adapts, the ego is expected to follow suit rapidly to avoid the 

embarrassment of being the last to espouse a belief or practice that has become a recognized feature of nodes 

occupying the same position. Who is adapting still remains important, however the adaption of nodes 

occupying statuses above or below the ego’s do not matter in the ego’s evaluation of adaption in structural 

equivalence. Adaption is therefore regardless of the frequency and empathy of communication structures 

between nodes as the contagion mechanism implies. Galaskiewicz & Wasserman (1989) found that an 

organization is more inclined to make a charitable contribution if it has shared personnel with an organization 

that already makes charitable contributions. A study by Mizruchi (1989) found that structurally equivalent 

firms, i.e. firms related to the same third parties rather than directly tied led to similar corporate political 

behavior in terms of campaign contributions and congressional testimony. Similarly, Burt (1987) also find that 

structural equivalence leads to similar political positions. Burt (1987) argued against contagion, as social 

homogeneity could not ‘just’ come from contagion and the information that flows through the network, but 

also had to come from actors’ performance according to social roles. The reasoning behind his argument was 

that actors which occupy similar positions would compete for favors with occupants of other positions, which 

would make them behave similarly. Burt found evidence that structurally equivalent actors were more likely 

to behave similarly than actors with what he denoted strong relations (Burt, 1987). 

 

4.4 Social contagion and the automobiles lobbying attempts 

The analysis of this thesis is based on the theoretical concepts and dynamics of social contagion. Contagion is 

applied to explain (and determine) the degree of similarity in the political position of the car manufactures 
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involved in European Commission’s legislative proposal to reduce CO2 emissions from the industry. This is 

based on the assumption that pairs of car manufacturers having strong relations will tend to develop a similar 

political position regarding the proposal. The purpose of this thesis is to determine whether such conditions of 

social contagion is present in the network of the manufacturers, and to further test whether the political position 

of these manufacturers support this, hence whether social contagion can be applied to explain homogeneity in 

the political position of car manufacturers. If the analyses of the thesis show indications of social contagion, 

car manufacturers would have been provided with great opportunities to form a coalition, which would have 

made their lobbying efforts more likely to succeed.  

 

5 Methodology 
5.1 Research design  

This thesis takes a quantitative research design with a deductive approach. The research design of this thesis 

has taken form as the authors first took point of departure in the following area of interest and puzzlement: 

First, how do actors gain influence in policymaking, and why do business actors seem to have such power? 

This led to an exploratory approach towards the literature, which revealed that the literature on how to gain 

influence is quite well-established, but by taking a step back and focusing on one of the factors which make 

actors gain influence, namely unity, an underexplored area arose. The nature of unity led the authors on the 

track of social network theory, which led to the theory of contagion that formed the main hypothesis the thesis 

relies on that social contagion leads to political similarity. The research design is therefore of deductive nature, 

as it is founded in theory, and the analysis is confirmatory. However, due to the preliminary nature and lack of 

similar studies to lean against, the results of the analysis will be discussed against other potential theoretical 

mechanisms at play and thus take an exploratory approach and make suggestions for how the methodological 

contribution of this thesis can be used for future research.  

 

This thesis is a single case study investigating the degree of political homogeneity within a group of car 

manufacturing companies based on the theory of social contagion. The objective of the thesis is to determine 

whether the relational ties between the car manufacturing companies have provided fertile soil for the 

occurrence of political homogeneity within this specific subject of the European Union’s legislative proposal 

to reduce CO2 emissions from passenger cars and light duty vehicles. This objective will be reached by 

combining methodological concepts from social network analysis and correspondence analysis through three 

general steps:  

 

First, the thesis will analyze the network of the car manufacturing companies (from now on just referred to as 

‘car manufacturers’) engaged in the legislative proposal. The network analysis will put specific focus on the 
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relational ties between pairs of manufacturers and will determine the network distances between such pairs. 

This is based on the assumption that network distances are useful measures to define the strength of ties 

between pairs of actors. The theory of social contagion argues that actors with a strong relational tie will be 

more likely to be homogeneous in behavior, beliefs and attitudes (Coleman et al., 1957; Lazarsfeld et al., 

1960). The network analysis will determine the extent to which the network of the car manufacturers provide 

conditions for homogeneity to occur based on the network distances. 

 

Second, the thesis will define the political positions of these car manufacturers based on their opinion on the 

investigated legislative proposal. This will be done by conducting a multiple correspondence analysis using 

survey data from a consultation conducted by the European Commission on the specific legislative proposal. 

The correspondence analysis will analyze and ‘map’ the political positions of the manufacturers based on a 

survey questionnaire issued to external stakeholders by the European Commission. Subsequently, distances in 

car manufacturers’ political positions are determined based on the factor map that the multiple correspondence 

analysis produces.  

 

The third step of the thesis will conduct a linear regression, by combining the findings of the network analysis 

and correspondence analysis and determining whether there is a correlation between car manufacturers’ 

distance in the network and manufacturers’ distances in their political positions. Combining the findings of the 

two analyses will reveal the extent to which homogeneity has occurred as a result of social contagion. Lastly, 

this will lead to a discussion of the validity of these results, the theoretical limitations of applying the theory 

of social contagion and other theoretical explanations. 

 

5.2 Social Network Analysis 

This section introduces the method framework of social network analysis (SNA) including an introduction to 

some of the most applied measures and tools to determine network structures and dynamics.  

 

5.1.1 Terminology in social network analysis 
Social networks are constituted by network members, referred to as nodes or actors, tied together by relations, 

referred to as ties or edges. Two nodes that are connected by a tie are adjacent, and an unordered pair of nodes 

are only reachable if there exists a path between them, hence a sequence of other nodes connecting the two 

(Freeman, 1979). Nodes are typically persons, groups or organizations, but can in principle be any unit having 

some sort of relational tie to other units. Ties are constituted by relations and could for example be friendships, 

trade ties, web links, resource flows, exchange of social support, etc. In SNA, two types of networks can be 

constructed: One-mode networks, focusing on the relationship between a single class of nodes, and two-mode 

networks, focusing on two distinct classes of nodes in which ties connect nodes of one class with nodes of the 
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other class. One class could, for example, be persons and the other class events in which these persons have 

participated in.  

 

SNA is based on graph-theory, and networks are often visualized as graphs composed by points (representing 

nodes) and lines connecting the points (representing ties) (Scott, 2017). Graphs are useful tools for visualizing 

networks since they can immediately illustrate some of the important features of the network structure 

(Hanneman & Riddle, 2014a). Most graphs are drawn in a two-dimensional ‘X-Y’ space where arcs can 

illustrate the direction of a tie and features like color and shapes can indicate the different kind of nodes and 

relations. This thesis presents five steps of which the network analysis has been conducted on. 

 

1. Step: Defining members of a network  

Defining a network includes identifying its members and relations of the network. The members of the network 

are either identified by using a position-based approach, an event-based approach or a relation-based approach. 

The position-based approach identifies members as actors holding a membership of the same organization or 

group. The event-based approach identifies members as actors having participated in a particular event. The 

relation-based approach identifies members by focusing on a small set of actors and then expand the network 

based on these actors’ personal relations to other actors (Marin & Wellman, 2014). These approaches are not 

mutually exclusive and can be combined depending on the study in question.  

 

2. Step: Defining relations in a network  

Ties in a network can be defined based on four overall categories of relations: Similarities, social relations, 

interactions or flows (Borgatti et al., 2009). Figure 3 provides examples of these four different types of 

relations.  

Similarities Social Relations Interactions Flows 

Location Membership Attributes Kinship Other role Affective Cognitive   
e.g., 
same 

spatial 
and 

temporal 
space 

e.g., same 
clubs, same 
events, etc. 

e.g., 
same 

gender, 
same 

attitude, 
etc. 

e.g., 
mother 

of 
siblings 

e.g., friend 
of, boss of, 
student of, 
competitor 

of 

e.g., 
likes, 
hates, 
etc. 

e.g., 
knows, 
knows 
about, 
sees as 
happy, 

etc. 

e.g., sex 
with, talked 
to, advice to, 

helped, 
harmed, etc. 

e.g., 
information, 

beliefs, 
personnel, 

resources, etc. 

Figure 3: The four different types of relations SNA (Borgatti et al., 2009:894) 

  

Ties can be classified as directed with one node being the ‘sender’ of the tie and the other being the ‘receiver’. 

In networks with directed ties, a tie between node A and node B will be different from a tie between node B 

and A. Ties can also classified as undirected. The relational category of memberships (Figure 3) are often 

examples of ties where the relation is mutual between a pair of nodes, implying that that information or other 
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types of network resources can flow in both directions of the tie. In such networks, the relation between node 

A and B will be the same as the relation between node B and A. Ties can further be defined as either binary or 

valued, whereas binary ties can only take two values, they can either existing (=1) or non-existing (=0), and 

valued ties can take various values. The classification of ties as either binary or valued is often a pragmatic 

question based on the available data, method of analysis and other elements relating to the research design of 

the study. The analysis of this thesis uses membership of umbrella-organizations as ties in an undirected 

network.  

 

3. Step: Collecting data 

There are many types of data suitable for SNA, the two most central ones are, first, whole-network data, which 

analyzes more than one relation and takes a ‘bird-eye’ perspective on social structures. Second, ego-centric 

data, which takes a starting point in one particular node, known as the ego, and defines the network surrounding 

this specific node (Marin & Wellman, 2014). Data can be collected e.g. through observations, archives, 

historical materials, surveys or interviews. A way to collect a whole network could be to offer nodes a specific 

list of network members and then ask the node to indicate whether they have a relation to the individual 

network members on the list. Ego-centric network data is often collected by using name generators and survey 

questions, asking nodes to make a comprehensive list of others whom it shares relations with (Carrington & 

Scott, 2014). This analysis leans towards whole-network data, because it is derived from a specific set of actors 

(survey respondents) and who they list as umbrella organization memberships.  

 

4. Step: Visualizing data 

Network data is typically recorded in vectors (single dimensional) or matrices (multi-dimensional, being either 

rectangular or square) (Hanneman & Riddle, 2014a). Vectors can for example be lists of names, where row 

vectors are horizontal lists of elements and column vectors are vertical lists of elements. Combining these two 

types of vectors will result in a rectangular matrix where rows and columns constitute different information. 

Square matrices include rows and columns consisting of the same information and are used to describe the 

relations between each pair of actors. In matrices, relations are typically shown as binary. Graphs provide a 

natural further step to visualize network data. Various packages for software programs have been developed 

for this visualization. This thesis relies on the “igraph” package for the statistical software program R.  

 

5. Step: Analyzing the network structures and dynamics 

The last step in SNA involves an analysis of the structures and dynamics of the network. Measures can vary 

depending the objective of the analysis, and this thesis mainly relies on measures such as density and distances. 

However, the most common analytical measures are briefly described in the next section.  
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5.2.2 Analytical measures in Social Network Analysis 
There exists a great variety of measures applicable when analyzing the structure and dynamics of networks – 

both measures relates to analyzing individual nodes in a network and measures for analyzing networks in more 

general terms. This thesis will mainly rely on measures that can reveal attributes like the connectedness of 

networks, especially in terms of density and distance. The following section will go into details on measures 

related to the connectedness of networks and will furthermore (briefly) touch upon centralization as other often 

applied analytical measures in SNA.  

 

When focusing on the connectedness in a network, some of the most central measures include size, density 

and distances. These measures provide a good first sense of the overall structure of the network. The size of a 

network is simply defined by the nodes and ties in a network. Looking at the nodes and ties of a network can 

indirectly provide a sense of the overall connectedness in a network. Due to the limited amount of social 

resources and capabilities of actors, large networks implies that not all actors can be equally connected to each 

other (Hanneman & Riddle, 2014b).  

 

The density of a network is a more direct measure of the connectedness in a network. Density is measured as 

the proportion of all possible ties present in a network, resulting in a number between 0 and 1, where 1 

represents a density of 100%, i.e. a ‘complete’ network where all possible ties are present. However, Scott 

(2017, p. 85) argues that the actual number of present ties in a network is likely to be well below the 

theoretically possible sum of ties due to the restricted social capacity of actors and the existence of an upper 

limit to the number of relations each actor can sustain. Scott (2017) therefore suggests that the maximum value 

of the density in a network is likely to be around 0.5. In small network, density can be calculated directly from 

the graph, but in larger networks it must be calculated using an adjacency matrix.  

 

There are a number of limitations associated with density as a SNA measure. Scott (2017) point towards three 

main limitations associated with density as a measure in network analysis. First, density depends on the size 

of the network. It is therefore not a suitable measure for comparing networks varying significantly in size. 

Second, density is solely based on direct ties and does not take ties that indirectly connect actors into account. 

Third, it is a problematic measure when applied to networks with valued ties. There is little agreement on how 

density should be applied in networks with valued ties, and there is currently no collective measure applicable. 

Applying density to networks with valued ties requires a range of perfectly defined assumptions of the 

researcher which will depend of the individual objective of the analysis. Density is therefore one of the most 

common measures in SNA but is also associated with substantial shortcomings.  

 

Network distances refer to the number of edges in a path and can simply be measured by counting the number 

of edges in a path between two nodes (Freeman, 1979). For example, in Figure 4 the distance between Agent 
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A and Agent C is two, illustrating that it takes two steps to go from Agent A to Agent C (using Agent B as a 

passage). Distances are often stated as geodesic distances representing the shortest possible path connecting a 

given pair of nodes in a network (Freeman, 1979). Distances between actors in a network can reveal how fast 

or slow information or other types of resources can flow in the network. However, this thesis uses distances in 

a broader context and as another measure of tie strength. The theory of social contagion argues the relational 

ties between actors will affect their ability of being homogeneous in behavior, beliefs and attitudes. Actors 

with a strong relational tie will tend to engage in more frequent and empathic communication and will therefore 

also tend to obtain a common normative understanding of which they will adjust their behaviors to. They will 

therefore tend to become homogeneous in behavior, etc. Distance is related to the communicative structures 

between actors in a network by measuring the speed of which information can flow in a network. It is assumed 

that an actor with short distances to others in the network can receive information faster and more efficiently 

than actors with long distances. This will release time and costs for the actor, which potentially can engage in 

more (or other types of communication).  

 

 
Figure 4: A network with three nodes and two edges, where the distance between Agent A and Agent C is two. 

 

Centralization is an important concept of social network analysis and draws attention to nodes’ positions in a 

network. The focus of this thesis is on the communicative structures of network actors and more specifically 

the strength of relational ties between pairs of actors. Centralization measures can to a large extent also explain 

the communication structures of a network but evolves around the individual nodes in a network rather than 

pairs. Centralization measures have therefore been left out of considerations in the network analysis of this 

thesis in favor of connectedness measures like distances. However, since centralization is such a common and 

widely used concept in SNA, this thesis will briefly touch upon some of the most common measures within 

centralization.  

 

In a network formed as a ‘star’, it is universally assumed that the node positioned in the center of the star is 

structurally more central than any other node in the network. A node with such a position has the minimum 

distance from all other nodes and correspondingly has the maximum number of ties in the network (Freeman, 

1979). Nodes in central positions are important channels of information and is said to be in the ‘thick of things’. 
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Freeman (1979) has presented three different measures of centralization: degree, closeness and betweenness. 

Degree centrality is the simplest of the three measures and focuses on the number of direct ties a node has 

(Freeman, 1979:219). A node with many direct ties is said to be a local centrality being in the mainstream of 

information flows in the network. Local centralities are, due to their well-connectedness to nodes adjacent to 

them, major channels of information, and they are focal points of communication in a network (Scott, 2017). 

Nodes with low degree centralities are oppositely said to be in the periphery of the network and are isolated 

from direct involvement with most of the others in the network (Freeman, 1979). Closeness centrality focuses 

on the extent a node can avoid the control of potential others and was defined by Freeman (1979, p. 224) as 

the inverse sum of distances to all other nodes in a network. Such a node is independent of other nodes as 

intermediaries or ‘relayers’ of messages. A node with a high closeness centrality is said to be a global centrality 

in the network and has effective communication paths to other nodes in the network (Scott, 2017). A central 

node in terms of closeness centrality has a minimum cost or time for communicating to all other nodes in the 

network. A message originating from such a node will spread to the entire network in a minimum amount of 

time (Freeman, 1979). Betweenness centrality relates to the extent a node falls in-between a pair of other nodes’ 

shortest paths (Freeman, 1979). In such situations, the node can serve as a ‘bridge’ between the pair of nodes. 

Bridging nodes are granted a significant influence in networks, since they potentially can control information 

between the pair of nodes they are connecting. They can take the role as either brokers, actors who connect 

two or more unrelated ties, or gatekeepers, actors who control the information flow from one part of the 

network to another part with a single link (Sozen and Sagsan, 2010, p. 45).  

 

Even though these three centralization measures can reveal attributes about the communication structures of a 

network, they are much more focused on individual positions of nodes rather than relational ties between pairs 

of nodes. They have therefore not been applied in the network analysis of this thesis. However, this thesis will 

not reject that some differentiated version of either of the three measures could have been applied for the 

purpose of this thesis. Distance was chosen as the analytical measure to determine the occurrence of social 

contagion due to its simplicity and because it allowed for a comparable measure in the correspondence 

analysis.  

 

5.3 Multiple Correspondence Analysis and Hierarchical Clustering Analysis 

This section will explain the research methods: multiple correspondence analysis (MCA) and hierarchical 

cluster analysis (HCA). The purpose of these methods is to transform and cluster the categorical data from the 

surveys into something interpretable, and to see which actors group together and based on which survey 

answers. All analyses of MCA and HCA and their corresponding figures in this paper have been conducted 

using the “FactoMineR” and “FactoExtra” packages in R (Husson et al., 2010).   
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5.3.1 Multiple correspondence analysis 
MCA can provide the means to analyze the relationships between row and column variables and the different 

levels of the variables (Husson et al., 2010). It does not require to classify variables as independent and 

dependent, and distribution assumptions are not necessary. MCA is especially useful when a dataset has more 

than two categorical variables, and MCA can detect and visualize the underlying structures in the dataset in a 

low-dimensional Euclidean space. MCA finds the associations between variables and the proximity between 

individuals (Dungey et al., 2018, p. 212). The smaller the distance between points in the space, the more similar 

in distribution the categories represented are. MCA can be a powerful tool and useful to help reveal groupings 

of variable categories in dimensional spaces and provide key insight into relationships between categories. The 

systematic analysis of patterns of variation within categorical datasets can help measure the significant 

contributing factors and degrees of association between factors. Therefore, MCA facilitates visualization of 

the survey data and helps to identify groups of contributing factors that constitute the policy positions of the 

survey respondents. MCA is conducted in three steps (Baireddy et al., 2018, pp. 117–118): 

1. Transform dataset into an indicator matrix 

2. Compute clouds of individuals 

3. Compute clouds of categories 

First, MCA sorts the data as an indicator matrix. Each row is representative of one ‘individual’, in this study 

every survey respondent is a row. Columns are variable categories, and in this study the survey questions, 

where respondents had different options to answer. In the indicator matrix, each column variable is conveyed 

into several columns, one for each possible answer in the survey. Consequently, each row is coded such as 

there is a ‘1’ in the category they chose, and the rest are ‘0’. Therefore, the final indicator matrix has many 

dummy columns, where one column per nominal variable takes the value ‘1’. Second, MCA computes clouds 

of individuals. These clouds are made of the distances between each respondent for a variable, which have 

answered differently in the survey calculated from the indicator matrix. Third, MCA computes clouds of 

categories. These categories are made of several points equivalent to the number of categories in the indicator 

matrix.  

 

MCA produces a factor map based on the variable categories from the dataset. Each category is represented 

by a point in an XY plane. Every point is positioned according to its association with other categories. 

Categories that were simultaneously chosen by several survey respondents are plotted close to each other. 

From the factor map the underlying associations among variable categories can be inferred. Yet, it is not 

possible to explain all variance in the data in a 2D space. MCA therefore depicts the data points in an n-

dimensional space, where n is less than the difference between categories and variables. The variance 

explained in each dimension is measured by the eigen-value in that dimension, which is somewhere between 
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0 and 1 for each dimension (Baireddy et al., 2018). The factor map is however a 2D space, where MCA depicts 

the two dimensions with the highest eigen-values.  

 

The output of MCA can be used to answer whether our survey data has respondents (rows), who are ‘close’ to 

each other in terms of their answers, and where there is variability. Some respondents are expected to answer 

similarly in some parts of the questionnaire and differently in other parts of the questionnaire, which makes 

the method optimal for opposing groups of respondents to other ones. In simplicity, the distances between each 

survey respondents on the factor map shows how different or similar the respondents are. The closer they are, 

the more similar their pattern of answers in the survey are. When two respondents have answered completely 

alike, they will be in the same place. The center of the factor map is the average metric and respondents farthest 

away from the center therefore deviate strongest from the average actor. Therefore, respondents which have 

unique patterns of survey answers will also deviate more from the center, whereas respondents with more 

frequent survey answer patterns will be closer to the center. When plotting the survey questions on the factor 

map, certain survey answers will appear further away from the center because they are rarely answered.  

 

5.3.2 Hierarchical clustering analysis 
Hierarchical clustering analysis (HCA) seeks to classify statistical units into a hierarchy of clusters. The goal 

is to build a tree structure with hierarchical links between individuals or groups of individuals. Clusters are 

defined as a collection of data objects, which share similarities with each other and are different to other 

clusters. These clusters are not based on assumptions concerning the number of clusters or their structure 

(Wichern & Johnson, 2013, p. 671). Hierarchical clustering analysis permits the analysis of clusters and the 

further investigation of their characteristics by studying their composition with reference to relevant variables. 

The clusters therefore consist of similarities and dissimilarities, which is measured by their distances. This 

paper will combine HCA with MCA, which is denoted hierarchical clustering analysis on principal 

components (HCPC). The output of this method is a tree called a ‘dendrogram’. Dendrograms, or hierarchical 

trees, can be used to choose the number of clusters: “a hierarchical tree can be considered as a sequence of 

nested partitions from the one in which each actor is a cluster to the one in which all the actors belong in the 

same cluster” (Husson et al., 2010). HCPC is therefore a way to use the MCA component outputs as pre-

processing steps to be able to compute the clusters on the categorical data.  

 

5.3.3 The optimal number of clusters 
Determining the optimal number of clusters is a problem of contention (Wichern & Johnson, 2013) with many 

methods to how this can be done. To be able to divide the actors in the analysis into clusters, one can look at 

the overall shape of the hierarchical tree to determine the optimal number of clusters. The criterion behind this 

reasoning is the growth of inertia. Partitions are good if there is small within-cluster variance and large 

between-cluster variability, i.e. if actors placed in the same class are close to each other and actors in different 
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classes are far from each other. The most important outcome of partitioning the actors into clusters is to gain 

interpretability of the clusters. Clustering thus depend on the definition of similar (Wichern & Johnson, 2013). 

In simplicity, the number of clusters can be chosen by looking at the overall shape of the dendrogram and the 

plot of the within-group variance gains (Husson et al., 2010).  

 

5.4 Considerations on philosophy of science 

The methodological choices of this thesis have led to considerations on problems related to the philosophy of 

science underpinning the thesis and its research design. This thesis perceives social networks as a crucial 

element of power, which relates to the constructivist philosophy of science. The purpose of this thesis is to 

investigate the relational network ties between car manufacturers involved in the legislation and its impact on 

their political positions. Epistemologically, the constructivist philosophy of science posits that reality is 

constructed through the words and actions of those populating the reality, and knowledge is therefore social 

and context crucial (Moses & Knutsen, 2010, p. 182). The power of the car manufacturers’ network might be 

important in one issue, but may be less in another issue, because it is context dependent. Ontologically, this 

thesis therefore sees the world as populated by social phenomena imbued with meaning and content by actors 

(Moses & Knutsen, 2010). The power embodied in the relational ties between car manufacturers is not a 

naturally given but is constructed by their interactions. The employed methodology are thereby an aid to 

identify the socially constructed patterns (Moses & Knutsen, 2010).   

 

This understanding of the social world has implications for the methodological applications and how to 

perceive the socially constructed world. At first glance, the research design does, however, not seem to lean 

towards a constructivist philosophy of science, rather it seems to lean more towards a naturalist philosophy of 

science. Both naturalism and constructivism agree that there is a need to explain patterns in the world, but 

whereas naturalists understand patterns as an essential part of nature, constructivists “trace these patterns back 

to the mind that observes them” (Moses & Knutsen, 2010). Therefore, the two traditions tend to employ 

different methods to uncover the truth. Theory is, to naturalism, an aid to explain and reveal regular patterns 

and should be used to generate hypotheses, which can be tested. The research design of the thesis employs a 

confirmatory method by combining network analysis and correspondence analysis to confirm or reject whether 

homogeneity has occurred. A confirmatory method is inclined towards naturalism, which sees experimental 

methods as the ideal point, because it can order causal relationships (Moses & Knutsen, 2010), and seeks to 

derive laws of which variable X leads to outcome Y. However, the purpose of this thesis is not necessarily to 

predict a general pattern or law, which can be applied to all actors and issues. Rather, the overall purpose of 

the thesis is to understand whether the structure and dynamics of networks can explain political homogeneity. 

The network theory of contagion has been employed to determine this, but it is not necessarily an exhaustive 

nor suitable fit for the purpose or findings of this thesis and will therefore be discussed against other network 
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theories. Constructivists are less interested in the general laws of explanations, but instead seek to map the 

different forms of explanations that reveals patterns. Therefore, the overall research design is more of 

exploratory nature, despite using a confirmatory approach in this process, and leans more towards 

constructivist philosophy of science, because it seeks to identify socially constructed patterns, realizing that 

they are context bound and based on the precept that each actor participates in the construction of the world: 

“We cannot trust inductive reasoning to produce general statements that are true; (…) because observed events 

can never embrace all possible objects/events of the world” (Moses & Knutsen, 2010).  

 

The two methods employed in this thesis – network analysis and correspondence analysis are both quantitative 

methods, which in each way can contribute to identifying socially constructed patterns. A network analysis is 

necessary, because actors are related, and these relationships can be complex. The social network analysis can 

help to reveal the structure and dynamics of such relationships. Instead of perceiving complex relationships as 

nothing more than complex, network analysis can provide empirical insights into the extent of which actors 

are related and how. The focus of this thesis is on the explanatory power of ties, and how they can channel 

information flow and norms to facilitate contagion. The network analysis therefore relies on an understanding 

of the social world in which ties are a proxy of holding power. A correspondence analysis is necessary to detect 

and uncover the underlying structures in the data set. It can analyze complex and large amounts of data and 

visualize patterns and reflections of such data in a simplistic way. Therefore, these two methods serve as aids 

to discuss and uncover other patterns in the data, which might explain their homogeneity, other than what the 

linear regression can answer.   

 

6 Data and processing 
The analyses of this thesis are based on two types of data. The network analysis uses relational data extracted 

from the EU’s database for lobbying organizations, the EU’s Transparency Register. Categorical survey data 

for the correspondence analysis have been based on an online questionnaire survey issued by the European 

Commission. This section will go into details on how these types of data have been collected and processed in 

the thesis.  

 

The European Commission is the institutional organ responsible for preparing and updating legislation in the 

EU. In the preparatory stages of a legislative proposal, it is standard procedure for the European Commission 

to conduct consultations of external stakeholders. The main purpose of the external consultations is to provide 

the Commission with information it would not otherwise be able to obtain. Subsequently, these consultations 

provide opportunities for external stakeholders to formally engage with the Commission and to influence the 

policy draft outcome of a legislative proposal (Hardacre & Akse, 2015, p. 29). The external consultations can 

take the form of either online surveys, open hearings, bilateral meetings, workshops and/or events. The 
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Commission has multiple tools available to conduct these consultations, and they are often used in combination 

depending on the Commission’s needs. A majority of the formal types of consultations (i.e. survey and open 

hearings) are made accessible to the public. These provide great insights into external stakeholders’ opinion 

on a delimited and specific political issue, and furthermore provide a unique insight into the types of external 

actors having invested lobbying-resources in the given issue. The policy-making process of the EU is a rather 

transparent and delimited procedure in the EU, where information often is made accessible to the public. 

Furthermore, it is a process that (at least on paper) is mostly free from influence stemming from other EU 

institutions.  

 

The European Commission issued an online survey available in the period 20th of July till 28th of October 2016 

as a part of its consultations of external stakeholders in preparations for the legislative proposal. The 

Commission identified eight groups of stakeholders as subjects for the external consultation. Among these 

were automobile manufacturers, component and material suppliers, energy suppliers, drivers associations, 

environmental, transport and consumer organizations, social partners and member states (European 

Commission, 2017). In addition to the online survey, the Commission’s consultations of external stakeholders 

included workshops, bilateral meetings with industry associations and member states. However, due to the 

limited accessibility of data from these events, the online survey has been selected as the subject of analysis in 

this thesis. The other types of consultations will not be touched further upon.  

 

The survey was divided into two main sections, the first, which asked questions of a general nature, including 

the need and objectives for EU action relating to the topic, and the second of more technical nature asking 

questions related to the policy design intended for well-informed respondents. It was voluntary whether 

respondents wanted to complete only the first section or both. The survey contained a maximum of 54 

questions depending on the individual responses of the respondents, i.e. some of the questions contained a 

number of sub-questions depending on the previous answer of the respondent. For each question, a number of 

choices were given to the respondent, for example: “In your view, how important is the following action?” 

(Question 1) of which the respondents were given the following choices: “Very important”, “Important”, 

“Somewhat important”, “Not important”, or “I don’t know”. Another example: “In comparison to the current 

reduction rates, do you think new targets for the period after 2020 should be set at levels which require:” 

(Question 5) of which the respondent were given the following choices: “A rate of reduction less than that 

required under the current regulations”, “a similar rate of reduction to that required under the current 

regulations”, or “a higher rate of reduction than that required under the current regulations”. For some of the 

questions, respondents were also given the to opportunity to answer the question with their own remarks. All 

questions can be found in appendix 3.1. In general, the survey addressed the following five key issues: 

1. The need and objectives for setting CO2 emission targets for cars and vans after 2020 
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2. Technology specific requirements  

3. Division of responsibility among different types of actors 

4. Incentivizing low- and zero-emission vehicles 

5. Modalities (eco-innovations and derogations) 

 

Aside from the technical questions, respondents were asked to state their 1) name, 2) transparency register 

number (elaborated in the next section), 3) country of residence, and 4) to select which of the following group 

they belonged to: individual/private person, public authority, academic/research institution, international 

organization, civil society organization, professional organization, private enterprise or ‘other’. The online 

survey was fully accessible for all interested stakeholders inside and outside the European Union during the 

period of the survey.  

 

The Commission received a total of 205 responses, distributed as follows: 82 of these were individuals or 

private persons, 33 civil society organizations, 31 professional organizations, 28 private enterprises, 11 public 

authorities, 6 academic institutions, 4 international organizations, and 10 classified as ‘other’. Responses 

originated from Belgium (34), Germany (26), Netherlands and Denmark (17), France (15) and Hungary (13). 

A few stakeholders originated from countries outside the EU, including Japan (4), Norway (1) and ‘global’ 

(1). Of the 205 respondents, 106 car manufacturing companies have been identified by this thesis, see Table 2.   

 

 Car manufacturers   
1 Bayerische Motoren Werke Aktiengesellschaft (BMW Group) 
2 Honda Motor Europe 
3 Mazda Motor Europe  
4 Mitsubishi Electric Europe B.V. Brussels Representative Office 
5 Nissan International 
6 Groupe Renault 
7 Skoda Auto 
8 Suzuki Motor Corporation 
9 Toyota Motor Corporation 
10 Volkswagen Aktiengesellschaft (Volkswagen Group) 

            Table 2: The 10 car manufacturers involved in the survey questionnaire of the Commission. 

 

From now, just referred to as BMW, Honda, Mazda, Mitsubishi, Nissan, Renault, Skoda, Suzuki, Toyota and 

Volkswagen (VW). These car manufacturers are what constitute ‘the automobile industry’ in this thesis and 

 
6 Toyota has submitted two identical responses in the survey, one from “Toyota Motor Corporation” and one from 
“Toyota Motor Europe”. Since the two responses are identical, this thesis has only included the response from “Toyota 
Motor Europe” in the analyses. The same applies for Volkswagen, and therefore only the response from “Volkswagen 
Aktiengesellschaft” has been included. 
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they are the subject of analysis both in terms of the network analysis and as a part of the correspondence 

analysis.  

 

6.1 Data in social network analysis  

The first step of this thesis has been to analyze the 10 car manufacturers in a network analysis, hence, to 

determine how these actors are connected (or disconnected) in a network in order to determine whether the 

network of the car manufacturers have provided the foundation for social contagion. Data for the network 

analysis has been extracted from the EU’s Transparency Register, which is a public database consisting 

information on lobby groups present in the European system.  

 

Actors can register in the database and upload information such as: size, resources, staff members, purpose, 

involvement in political in terms of meetings with political stakeholders, previous political actions and co-

memberships of umbrella organizations. The latter is what constitutes the relational data used in network 

analysis of this thesis. This thesis defines a relation (or tie) between the car manufacturers as co-memberships 

of umbrella organizations (falling within the category of similarities (Borgatti et al., 2009)). Umbrella 

organizations are great environments for stakeholders having similar attributes and/or political issues in 

common. They are forums where such stakeholders can share and exchange knowledge on technical or 

business matters, and/or discuss regulatory frameworks to potentially coordinate their political behavior in a 

unified manner (Box-Steffensmeier & Christenson, 2015, p. 2). Umbrella organizations often work as a 

secondary arm of its members on the political stage and are therefore assumed to constitute environments 

where members to some extent share and exchange information on political positions and preferences with the 

other members in order to determine the political strategy of the organizations. Members’ exchange of such 

political positions, attitudes and beliefs serves to be particularly relevant for the purpose of this thesis, which 

is to determine whether there is a correlation between actors’ network relations and their political positions in 

this specific case. Using co-memberships of umbrella organizations have therefore been selected as the 

definition of a tie in the network analysis. This thesis is fully aware that the exchange of such information in 

business environments can be associated with strategic choices related to cooperation or competition among 

business members. However, the analyses of this thesis simply assume that members will exchange 

information on political positions and preferences without going into details on the degree of such information 

exchange.  

 

A car manufacturer’s membership of an umbrella organization has been identified using a combination of a 

position-based approach and an event-based approach, since it first extracts information from the EU 

Transparency Register, but takes its standing point in the actors that participated in an ‘event’ – the EU 

consultation survey. The transparency data has been double-checked using the webpages of the umbrella 
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organizations. Data has then been recorded in matrixes and visualized in a graph using the “igraph”-package 

of R. First as a two-mode network and later as a one-mode network. Ties have been treated as undirected and 

has in the two-mode network been treated as unvalued (valued in the one-mode network). The structures and 

dynamics of the networks have been analyzed using concepts and measures from SNA.  

 

6.2 Data in correspondence analysis  

A correspondence analysis has been carried out to analyze the political positions of the 10 car manufacturers. 

The objective of the analysis has been to define the political positions of manufacturers and to ‘map’ their 

political positions in relation to each other to determine whether manufacturers are homogeneous in their 

political position. The data for the correspondence analysis is based on responses of the Commission’s survey. 

The Commission’s survey was based on categorical variables, hence suitable for multiple correspondence 

analysis. Of the 205 received responses, this thesis has singled out 67 respondents subject for the 

correspondence analysis. Following types of respondents have been excluded from the dataset 1) Private 

individuals (82), 2) Respondents not registered in the EU’s transparency register, eliminating the opportunity 

for analyzing their network relations (43), and 3) Respondents having left four or more questions unanswered 

(13). The reason for conducting an analysis on a dataset including more than the 10 car manufacturers is to 

provide the means to explore whether the car manufacturing firms’ responses are distinguished from the rest 

of the sample. Basing the correspondence analysis on 67 respondents instead of 10, will provide a larger basis 

of comparison. A full list of the 67 respondents can be found in appendix 3.2. The correspondence analysis 

has been performed on both (1) all 67 survey respondents and (2) a subset of the 10 car manufacturers presented 

in Table 2.  

 

Of the 54 questions in the Commission’s survey, the correspondence analysis uses a sub-set of 10 questions. 

Questions being qualitative in nature, e.g. comment sections, have been removed from the dataset. The 10 

questions have been chosen based on four key areas of the legislation, which have been highlighted by The 

European Commission as the main elements in the legislation (Commission, 2019). These four elements 

include:  

1. The emission reduction target rate 

2. Market surveillance measures 

3. SME and small-scale producers 

4. Incentives for low- and zero-emission vehicles 

The first element relates to the CO2 reduction target level, which is the rate of reduction of CO2 that 

manufacturers must comply with in the future. The second element relates to incentive mechanisms for zero- 

and low-emission vehicles (ZLEVs), including issues related to whether the legislation should provide 
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incentives to produce more ZLEVs and if it will influence manufacturers. The third element relates to whether 

the legislation should continue to have exemptions and derogations for certain manufacturers. There is 

distinction between small and medium sized enterprises (SME), which is defined to produce 10,000-300,000 

cars each year and niche manufacturers, which produce less than 1000 cars per year and whether those 

producers should have derogations. The fourth element relates to governance mechanisms, more specifically 

market surveillance measures including the verification of CO2 emission of vehicles in-service and measures 

to make sure that emission tests are representative of real-world emissions and not just lab emissions. Aside 

of the four main legislative elements, the Commission also highlights whether the eco-innovation of the 

previous legislation should continue in the new one. That is, in the previous legislation manufacturers can get 

credits for eco-innovations, which the standard test cycle does not capture. However, only one question in the 

survey mentions these eco-innovations and asks whether they should be continued or not, and it has therefore 

not been included in this analysis.  

 

To each of the 10 selected questions, respondents were presented with four standard choices of which one of 

them was “I don’t know”. This provides a total of 40 variables. The 10 selected questions and the matching 

choices are presented in Table 3.  
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Table 3: Main variables for the correspondence analysis. The question numbers are retained from their number in the 

original survey. See appendix 3.1 for a complete list of survey question in the original survey. 

 

Aside from the 10 questions from the analysis, a list of supplementary variables have been included in the 

correrpondance analysis. Table 4 lists these supplementary variables. Type and country are derived from the 

survey responses, whereas sector, revenue, employees, total passenger car sales and ZLEV sales have been 

Name Question Answer-options 

1. The emission reduction target rate 

TargetRate * Question 5a: In comparison to the current reduction rates, do you think new 

targets for the period after 2020 should be set at levels which require a rate of 

reduction ____  that required under the current regulations: 

Less than 

Similar to 

Higher than 

2. Market surveillance measures 

MSPotential * Question 10a: Do you think the Commission should explore what potential 

exists to further reduce the divergence between the test cycles and real world 

emissions? 

Yes 

No 

Neutral 

MSRequirement * Question 10b: Should supplemental driving tests be implemented to give 

values closer to real emissions? 

Yes  

No 

Neutral 

MSdata * Question 10c: Should data based on mass monitoring of fuel consumption in 

vehicles be used for monitoring programs? 

Yes 

No 

Neutral 

3. SME and small-scale producers 

SMEcontinue * Question 15a: Should derogations for small volume manufacturers (less than 

10,000 registrations per year) be continued? 

Yes 

No 

Neutral 

SMEniche * Question 15b: Should derogations for niche manufacturers (10,000 to 

300,000 registrations per year) be continued 

Yes 

No 

Neutral 

4. Incentives for low- and zero-emission vehicles 

LZtech * Question 6b: Do you think EU legislation to regulate CO2 emission for LDVs 

will increase the likelihood of the EU automotive industry developing further 

CO2 reducing technology for conventional engines 

Agree 

Neutral 

Disagree 

LZalterTech * Question 6c: Do you think EU legislation to regulate CO2 emission for LDVs 

will increase the likelihood of the EU industry developing technology for 

alternative powertrains 

Agree 

Neutral 

Disagree 

LZincentive * Question 13a: Should there be a mechanism in the CO2 legislation to 

encourage the deployment of low- and zero emission vehicles 

Yes 

No 

Neutral 

LZrequirement * Question 13b: Should manufacturers be required to produce and sell a 

minimum proportion of low- and zero emission vehicles? 

Yes 

No 

Neutral 
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constructed based on external information and coded into qualitative categories. The last four supplementary 

variables are only relevant for the ‘second’ correspondence analysis on the subset of car manufacturers, and 

have been given categories according to their values relative to each other.   

 

Table 4: Supplementary variables. 

The correspondence analysis have been performed based on the variables described above, hence the 67 

respondents’ answer to the 10 selected questions of the Commission’s survey (Table 3) and their data on the 

supplementary variables (Table 4).   

6.3 Introducing the car manufacturers 

This section will provide a short background of the 10 car manufacturers investigated in the thesis and more 

specifically, their engagement in the production of electric vehicles. Appendix 1 contains a list of the five main 

categories within electric vehicles. This background can be a useful tool to understand the underlying 

motivation for the manufacturers’ political positions.  

 

The automobile market is characterized as complex with manufacturers being closely related to each other in 

terms of subsidiaries, affiliates or engagement in different types of alliances and partnerships. Figure 5 

Name Description Options 

Type Type of organization indicated in the 

survey 

Public authority, Academic / research institutions, International 

organization, Civil society organization, Professional organization, 

Private enterprise 

Sector Which sector the organization operates 

in 

Car manufacturing, Consumer protection, Auto parts, Renewable energy, 

Government, Environment, Oil, Metals, Trade union, Transport 

Country Which country the organization has 

stated as their location 

Belgium, Netherlands, Germany, Austria, Italy, Ireland, Portugal, 

Hungary, Denmark, Slovenia, Greece, Sweden, Norway, France, Spain, 

Japan, United Kingdom 

Revenue Company revenue Low = 0 – 70 billion euro 

Medium = 70 – 140 billion euro 

High = 140+ billion euro 

Employees Number of employees in the company Low = 0 – 70,000 employees 

Medium = 70,000 – 200,000 employees 

High = 200,000 – 400,000 employees 

Very high = 400,000+ employees 

Sales Total sales of passenger cars and LDVs Low = up to 2.5 million units 

Medium = 2.5 to 6 million units 

High = 6+ million units 

ZLEVsales Share of EVs relative to total sales Low = 0% 

Medium = 0 – 4% 

High = More than 4%  
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provides a quick overview of the underlying structures of the involved car manufactures investigated in this 

thesis, including the brands carried by the manufacturer, country of origin and potential business involvement 

with other manufacturers.  

 
Figure 5: Overview of the car manufactures investigated in this thesis, including their brands, country of origin and 

potential involvement with the other actors (Own construction based on web search) 

 

As it appears from Figure 5, Skoda is a brand carried by Volkswagen Group. Skoda can therefore not 

completely be perceived as an independent manufacturer on equal terms with the others. Therefore, no further 

background information will be provided on Skoda, since it falls within the information on Volkswagen Group. 

Table 5 provides an overview of manufacturers’ revenue, employees, sales of passenger cars and light duty 

vehicles and the percentage share of EVs in 2018: 
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 Revenue 
(billion euros) 

Employees (per 
persons) 

Total sales of passenger 
cars and light duty vehicles 
(million units) 

% share of ZLEVs7 
relative to total sales  

Volkswagen Group1 €236 600,000 11 0,9% 

BMW Group2 €97.5 132,500 2.5 6% 

Honda Motor Company3 €130 242,400 5 0% 

Mazda Motor Corporation4 €26.7 50,000 1.5 0% 

Renault Groupe5  €57.4 183,000 3.9 1.2% 

Nissan Motor Company6  €94.4 160,000 5.7 1.5% 

Mitsubishi Motors7 €62 45,000 1.2 4% 

Suzuki Motor Corporation8 €31.5 65,000 3.3 0% 

Toyota Motor corporation9  €239.5 369,124 9 0% 

Table 5: Facts about the nine car manufactures, 2018 figures (BMW Group, 2019; Groupe Renault, 2019; Mazda 
Motor Corporation, 2019; Mitsubishi Motors, 2018; Nissan Motor Corporation, 2019; Suzuki Motor Corporation, 2018; 

Toyota Motor Corporation, 2018; Volkswagen AG, 2019b) 

6.3.1 Volkswagen Group 
German-based Volkswagen Group is the largest car manufacturer in Europe carrying eleven different brands 

in their portfolio, including Audi, Bentley, Burgatti, Ducati, Lamborghini, Man, Porsche, Scania, Seat, Skoda 

and Volkswagen. Each brand acts as an independent entity on the market but is controlled by Volkswagen 

Group. Together, these brands cover more than 365 different models ranging from small cars, commercial 

vehicles, luxury vehicles and motorcycles. Furthermore, Volkswagen Group offers financial services (e.g. 

leasing, insurance, direct banking and mobility services) through a separate division.  

 

Volkswagen Group currently carries five electric models, two from Volkswagen, e-up! and e-Golf (both 

offered as BEVs and PHEVs), one from Audi, e-tron (BEV), and two from Porsche, Panamera E-Hybrid 

(PHEV) and Cayenne (PHEV). The group expects to launch 70 new electric models over the next ten years of 

which the first models are expected to launch during 2019 and 2020 (Hetzner, 2019). This feeds into the 

Group’s overall ambition to increase its share of EVs to at least 40% in 2030. Additionally, the Group has 

stated the ambitious long-term goal of becoming CO2 neutral in all areas of business by 2050. (Volkswagen 

AG, 2019a) 

 

6.3.2 BMW Group 
Founded in Germany in 1916 as a producer of engines for aircrafts, Bayerische Motoren Werke (BMW) Group 

is now a large manufacturer of premium cars and motorcycles. BMW Group carries brands such as BMW, 

MINI Cooper and Rolls Royce and offers financial mobility services. BMW Group has been relatively heavily 

engaged in the research and development of electric cars for more than 40 years. Today, the Group carries 

twelve EV models: BMW i3 (BEV), BMW i3s (BEV), BMW iX3 (BEV), BMW 225xe (PHEV), BMW 330e 

 
7 This thesis defines Plug-in Hybrid Vehicles (PHEVs), Battery Electric Vehicles (BEVs) and Fuel Cell Electric 
Vehicles (FHEVs) as zero- and low emission vehicles (ZLEVs). See appendix 1. 
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(PHEV), BMW 330e Touring (PHEV), BMW 530e (PHEV), BMW 745e (PHEV), BMW X1 xDRIVE25e 

(PHEV), BMW X3 xDRIVE30e (PHEV), BMW X5 xDRIVE45e (PHEV) and BMW i8 (PHEV). In June 2019, 

BMW Group annulated that the company will accelerate its plans of having 25 different EV models by 2030. 

Two years ahead of original schedule (Lambert, 2019).  

 

6.3.3 Honda Motor Company  
Honda Motor Company is a Japanese company founded in 1948 as a manufacturer of bicycles with auxiliary 

engines. Today, Honda is manufacturing automobiles, motorcycles, power products and offers financial 

services. Based on sales, the main market of Honda is North America. Honda Motor Company began their 

engagement in electric vehicles in 1988 and the company’s current assortment of electric vehicles includes the 

following models: Honda Charity Fuel Cell (FHEV), Honda Charity Electric (BEV), Honda Charity Plug-in 

Hybrid (PHEV), Honda Accord (PHEV) and Honda Insight (Hybrid). Previously, Honda has mostly been 

involved in the production and sale of PHEVs, but has increased its focus on BEVs the last couple of years 

(Berman, 2019). In March 2019, Honda announced that electric vehicles will make up 100% of its European 

sales by 2025, and thereby accelerating its original plan from 2017 to make two-thirds of the European sales 

electric by 2025 (Honda, 2019).  

 

6.3.4 Mazda Motor Corporation  
Mazda Motor Corporation is a Japanese company founded in 1920. The company is engaged in the 

manufacturing and sale of passenger cars, commercial vehicles and motor parts. Mazda’s main market is North 

America. In January 2018, Mazda Motors Co. and Toyota Motor Co. agreed on a joint venture including the 

construction of a car factory in Alabama (expected in 2021) and collaboration on the development of EV 

technology. As a part of the deal, Toyota took a 5% stake in Mazda (Taylor, 2018). Mazda Motor Corporation 

has been hesitantly engaging in the development of electric vehicles and the company has not yet launched 

EV models in its assortment, despite its collaboration with Toyota on this specific area. The company is 

therefore struggling to meet the European requirements of a 95g/km fleet average of CO2 emissions by 2020 

(Dzikiy, 2019; Schmidt, 2019). However, Mazda Motor Company announced in June 2019 that the company’s 

first electric vehicle will be launched in 2020 (originally scheduled for 2019), and a range of hybrid models 

will be introduced from 2021 to 2022. None of these models seem to be originating from the collaboration 

with Toyota  

 

6.3.5 Renault-Nissan-Mitsubishi Alliance 
In 1999, Groupe Renault and Nissan Motor Company joined forces in the Renault-Nissan Alliance taking each 

a 50% share each in the joint venture. The Alliance is a strategic Franco-Japanese partnership focusing on 

capital-intensive research projects within zero-emission transportation and the development of automobile 

manufacturing in emerging markets. Today, Groupe Renault has a 43.3% share in Nissan, and Nissan has a 
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15% share in Groupe Renault (Renault-Nissan-Mitsubishi, 2019). In 2016, Mitsubishi Motors joined the 

Alliance leading to the current title, and allowed Nissan to take a 34% share in Mitsubishi Motors and de facto 

controlling the car manufacturer. Together, the three manufactures accounted for the sales of 10.8 million cars 

in 2018 under the more than 120 different brands and employs more than 450,000 people worldwide (Renault-

Nissan-Mitsubishi, 2019). Through its six-year plan “Alliance 2022”, the three partners have invested in the 

Mobility House. A company providing a common platform for the research and development of electric vehicle 

technology, aimed at paving the way for the launch of 12 new pure EV models among other things (Renault-

Nissan-Mitsubishi, 2017) 

 

6.3.6 Groupe Renault  
Founded in 1898, Groupe Renault is a French car manufacturer carrying the brands Dacia, Renault Samsung, 

Alpine and Lada. The main market of Renault is Europe. Apart from Nissan Motor Company, the French state 

has a 15.01% stake in Groupe Renault. Groupe Renault offers four EV models: the Renault ZOE (BEV) the 

Twizy (BEV), the Kangoo Z.E. (BEV) and the Master Z.E. (BEV). As a part of the Alliance 2022 strategy, 

Renault has an ambition of offering 20% of their product range as EVs by 2022.  

 

6.3.7 Nissan Motor Corporation 
Established in 1933, Nissan Motor Company is Japan-based company offering automobiles and trucks under 

brands like Datsun and the premium brand Infiniti. The main market of the company is China. Nissan Motor 

Corporation launched its first electric vehicle in 1947 and has since enhanced its efforts of developing electric 

technologies. In 2010, the Nissan Leaf was introduced, which today is one of the bestselling electric cars in 

the world. Other EV models include the Nissan e-NV200 and the Nissan e-NV200 Combi, however sales remain 

limited compared to the Nissan Leaf. (Kane, 2019). In 2018, Nissan became involved in the development of 

“eco-systems” connecting electric vehicles with other aspects of consumers’ life, also referred to as the Nissan 

Energy plan. Such an eco-system should be achieved by introducing convenient ways of utilizing batteries’ 

ability to store and share energy. Apart from that, Nissan is soon expected to launch a new edition of the Leaf 

model and a premium electric model under the company’s brand Infiniti during 2019.  

 

6.3.8 Mitsubishi Motors 
Founded in 1970, the Tokyo-based company Mitsubishi Motors are specialized in the manufacturing and sale 

of SUVs and mini vans under the Mitsubishi brand. Based on sales, its main market is Asia. Mitsubishi Motors 

launched its first electric vehicle in 2009, as one of the first manufactures on the market, the electric vehicles 

the i-MiEV (a BEV), followed by one of the bestselling electrified SUV’s the OUTLANDER PHEV (Mitsubishi 

Motors, 2019). Like Nissan, Mitsubishi Motors is also involved in technologies connecting vehicles to the 

electrical supply of homes, referred to as Vehicle to Home. As a part of the company’s future strategy, 
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Mitsubishi Motors plans to launch its next generation of EV modes under the series Mitsubishi e-Evolution 

Concept.  

 

6.3.9 Suzuki Motor Corporation 
Founded in 1909 in Japan, Suzuki Motor Corporation is a manufacturer of automobiles, motorcycles and 

motors for marine products. The company is mainly focused on the production of compact and mini passenger 

cars, which constitutes the main share of the company’s total sales. Based on sales, Suzuki’s main market is 

Japan. Suzuki Motor Corporation offers a wide range of mild hybrid automobiles (constituting 17% of total 

sales in 2018), but the company does not offer any hybrid, PHEV or BEV models. The company has therefore 

not yet developed an electric model ready for markets, but Suzuki did however sign a basic agreement with 

Toyota Motor Corporation in March 2018 agreeing to collaborate on the introduction of electric vehicles to 

the Indian market (targeted 2020) (Suzuki Motor Corporation, 2018).  

 

6.3.10 Toyota Motor Corporation  
The Japan-based Toyota Motor Corporation was established in 1937. Toyota is an auto manufacturer and 

carries brands such as Daihatsu, Hino, Lexus and Scion. Toyota also offers a range of financial services. Based 

on sales, Toyota’s main market is North America. Despite of its size, Toyota Motor Corporation do not offer 

a model running entirely on electricity. In the media, the company has therefore also been referred to as the 

“sleeping giant” when it comes to the development of electric vehicles. However, Toyota does offer a range 

of traditional hybrid models (including the Toyota C-HR, Yaris Hybrid, Auris Hybrid, RAV4, Prius, Prius + 

and Auris Touring Sports Hybrid) and one PHEV model, the Prius Plug-in Hybrid. Apart from that, Toyota 

has been involved in electric mobility projects aimed at connecting public and private transport, e.g. Cité Lib 

By Ha:mo. In June 2019, Toyota launched new plans to accelerate its uptake of BEVs with the expected launch 

of 10 new BEV models to global markets by early 2020s. Toyota Motor Corporation has set the ambition to 

have half of its sales constituted by EVs by 2025. 

7.1 Results: Social Network Analysis 
The following section presents the network of the actors from the automobile industry. Data is first visualized 

in a graph of a two-mode network with the 10 car manufacturers as one-mode entities and their umbrella 

organizations as two-mode entities. Data is then transformed and visualized into a one-mode network with 

valued ties based on the umbrella organizations.  

 

The objective of the network analysis is to determine whether the relational ties between pairs of actors 

provides breeding ground for social contagion. This thesis uses distance as a measure to determine the strength 

of ties between a pair of nodes. A short distance would imply a strong tie, which would make social contagion 

likely to occur. The network analysis will therefore mainly be focused on the relational ties between specific 
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pairs of actors. However, in terms of social contagion it can also be relevant to look at the overall structures of 

a network before determining the strength of ties between actors. The connectedness of a network can be a 

good descriptive measure for the overall strength of ties between actors in the network. Density and average 

distance are useful measures for determining the connectedness of actors in a network. A dense network would 

provide better conditions for frequent and comprehensive communication between actors, since a dense 

network would imply that actors primarily are related through direct ties. Hence, there will be short distances 

between actors and social contagion would be likely to occur. A fragmented network would on the other hand 

imply that actors are less directly connected, hence distances must be longer. The overall strength of ties in a 

fragmented network would, other things being equal, therefore be relatively weak and social contagion would 

be less likely to occur. The average distance in a network is another descriptive measure for determining 

connectedness.  

 

The following sections will therefore superficially touch upon some of these more descriptive measures for 

the one-mode and two-mode network to determine the overall connectedness. Afterwards, a more in-depth 

analysis on the relational ties between specific pairs of actors in the one-mode network will be carried out to 

determine some of the dynamics of the network. 

7.1.1 Two-mode network of the automobile industry 

This thesis has found 97 relations between the 10 car manufacturers and 34 umbrella organizations.  

Table 6 and Table 7 list the 10 car manufacturers and their corresponding 34 umbrella organizations, hence 

the nodes of the two-mode network.  

 

 Car manufacturers (One-mode)  
1 BMW  
2 Honda 
3 Mazda 
4 Mitsubishi 
5 Nissan 
6 Renault 
7 Skoda8  
8 Suzuki 
9 Toyota 
10 Volkswagen 

Table 6: One-mode entities of the network representing the 10 car manufacturers involved in the survey questionnaire 
of the European Commission. 

 
8 Since Skoda is owned by Volkswagen and therefore is registered under Volkswagen in the EU’s Transparency 
Register, Skoda has been treated as being a member of the same umbrella organizations as Volkswagen, hence the two 
actors share the same ties in the network and are therefore also provided with the exact same network position.  
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Umbrella organizations (Two-mode)  

European Automobile Manufacturers Association ACEA 

The Motorcycle Industry In Europe ACEM 

Alliance for Synthetic Fuels in Europe ASFE 

All Terrain Vehicle Industry European Association ATVEA 

Belgium-Japan Association & Chamber of Commerce BJA 

British Chamber of Commerce, EU & Belgium  Brit Cham 

Business Europe BE 

Cercle des Délégués Permanents Français CDPF 

Centre for European Policy Studies CEPS 

Cercle des Réseaux européens CRE 

European Association of Automotive Suppliers CLEPA 

Connected Motorcycle Consortium CMC 

Confrontations Europe Confront 

CSR Europe CSR EU 

Digital Europe Digital EU 

European Automotive and Telecoms Alliance EATA 

European Green Vehicle Initiative Association EGVIA 

European Partnership for Energy & the Environment EPEE 

European Road Transport Telematics Implementation Coordination Organization ERTICO 

European Road Transport Research Advisory Council  ERTRAC 

European Transport Safety Council ETSC 

European Council for Automotive R&D EUCAR 

European Ventilation Industry Association EVIA 

Friends of Europe FOE 

Hydrogen Europe Hydro EU 

The International Council of Marine Industry Associations IMEC 

Japan Automobile Manufacturers Association  JAMA 

Japan Business Council in Europe JBCE 

The International Association for Advanced Rechargeable Batteries RECHARGE 

The German Association of the Automotive Industry VDA  

Bavarian Industry Association  VBW 

European Round Table of Industrialists ERT 

Society of European Affairs Professionals SEAP 

World Business Council for Sustainable Development WBCSD 

Table 7: Two-mode entities of the network representing the umbrella organizations by which car manufacturers are 
members of. 
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7.1.1.1 Visualization of data  
The 97 relations between manufacturers and umbrella organizations have been recorded in an incidence matrix 

with the column vector constituting the manufacturers and the row vector constituting the umbrella 

organizations (see appendix 2.1). Figure 6 shows a further visualizing of the network as a graph, where the 

points represent nodes and the lines represent edges.  

 
Figure 6: Two-mode network of the car manufacturing industry. The blue circles represent the 10 car manufacturers. 

The white squares represent the 34 umbrella organizations. (Binary and undirected ties). 
 

Figure 6 illustrates a network where all actors are connected either directly or indirectly. There are therefore 

no ‘isolated nodes’ in the network, and therefore information can in principle flow to all actors in the network 

through communication channels. The network density is 0.28, calculated as the ratio of present direct ties 

(=97) relative to the total number of possible direct ties (=340, since each of the 10 car manufacturers can be 

a member of 34 different umbrella organizations). The collected data will only reveal a tie occurring between 

a car manufacturer and umbrella organizations, so ties between manufacturers in the two-mode network will 
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only be indirect. The same applies for ties between umbrella organizations. Based on the findings of Scott 

(2017, p. 85), who argues that the actual maximum density of a network is likely to be 0.5, a density of 0.28 

must represent a semi dense network of which almost 30% of all possible ties are actually present. From the 

graph in Figure 6 it appears that there is a rather dense core of actors overlapping each other in the central part 

of the graph. In this core are car manufacturers like BMW, Mazda, Honda, Nissan, Toyota, Volkswagen, Skoda 

and Renault located, of which especially manufactures like BMW, Skoda and Volkswagen appear to be sharing 

many of the same ties and therefore have a similar position in the network. Manufacturers like Suzuki and 

Mitsubishi are located more in the periphery of the core.  

 

The two-mode network has an average geodesic distance of 2.83, meaning that it on average takes around 

three steps for one actor to reach another actor through their shortest paths (includes both umbrella 

organizations and car manufacturers). Information, or other types of flows, can therefore travel relatively fast 

in this network consisting of 44 actors. The density and the average distance of the two-mode network stress 

some degree of connectedness in the two-mode network, which would make social contagion likely to occur.  

 

Since this analysis is aimed at determining whether social contagion can occur between the car manufacturers, 

the two-mode network is transformed into a one-mode network leaving out the umbrella organizations in the 

next section of the thesis. 

 

7.1.2 One-mode network of the automobile industry  

Converting the network into a one-mode network, leaving out the umbrella organizations, provides a much 

more direct insight into the relational ties between car manufacturers. In the one-mode network, a tie between 

manufacturers will in principle be the umbrella organizations from the two-mode network, allowing for direct 

ties between manufacturers to occur. However, many of the manufacturers are connected through various 

umbrella organizations. For example, BMW is related to Honda in ACEA, but the two actors are also related 

through ACEM, EUCAR and Hydrogen Europe. To determine the actual strength of a tie between two 

manufacturers, ties in the one-mode network have been defined as valued.  

 

7.1.2.1 Visualization  
Data for the one-mode network has been recorded in a 10x10 adjacency matrix as presented in Table 8. The 

content of the matrix represents the ‘number’/strength of ties between two actors. For example, BMW and 

Honda are connected through six different umbrella organizations and their tie is therefore multiplied by six.  
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Table 8: Adjacency matrix of relations in the automobile industry (valued and undirected ties) 

 

Data is further visualized as a graph in Figure 7. The thickness of a line represents the strength of a tie. The 

thicker the line, the stronger tie.  

 
Figure 7: One-mode network of the car manufacturing industry (valued and undirected ties). 

  BMW Honda Mazda Mitsubishi Nissan Renault Skoda Suzuki Toyota Volkswagen 
BMW 0 6 1 1 5 8 6 2 7 6 
Honda 6 0 1 3 4 2 4 3 7 4 
Mazda 1 1 0 1 2 1 1 1 3 1 
Mitsubishi 1 3 1 0 1 0 2 1 2 2 
Nissan 5 4 2 1 0 4 1 1 6 1 
Renault 8 2 1 0 4 0 3 0 4 3 
Skoda 6 4 1 2 1 3 0 0 6 8 
Suzuki 2 3 1 1 1 0 0 0 1 0 
Toyota 7 7 3 2 6 4 6 1 0 6 
Volkswagen 6 4 1 2 1 3 8 0 6 0 
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Figure 7 provides a much clearer visualization of the car manufacturers’ relations to each other. Like the two-

mode network, Figure 7 illustrates a very well-connected network where no actor is isolated. The following 

section will briefly touch upon the density and average distance of the one-mode network.  

 

As mentioned in the previous sections of this thesis, there are many difficulties associated to determining the 

density of a network with valued ties (Scott, 2017). The following section will therefore not determine the 

actual density but will elaborate on some of the characteristics of the network that relate to density. There are 

41 direct ties in the network out of 90 possible ties (assuming undirected ties and ignoring self-ties and value 

of ties). In a network with unvalued ties, this would result in a density of 0.45, meaning that 45% of the possible 

ties are actually present. Almost all actors are connected through a direct tie, which to some degree was 

expected after transforming it from a two-mode network. However, there is a big variation in the strength of 

ties. Like in the two-mode network, there seems to be a core of well-connected manufacturers with strong ties, 

i.e. Honda, BMW, Renault, Nissan, Skoda, Toyota and Volkswagen, due to their multiple and strong ties to 

the others. Suzuki and Mazda (and to some degree Mitsubishi) are actors with many direct ties, but their ties 

appear rather weak, because they are more isolated from the core of actors in the network. Suzuki seems to be 

the least connected actor in the network, both in terms of the number of ties but also in its strength of ties. 

Suzuki is therefore located more in the periphery of the network.  

 

The next section will provide a detailed analysis of the relational ties between actors to determine which pair 

of actors that are more likely to develop social contagion, hence expected to be similar in their political position 

in the legislative proposal. Pairs of actors with strong ties will be more likely to develop social contagion. The 

strength of ties will be determined based on the geodesic distance (from now on just referred to as distances) 

between pairs of actors, i.e. the shortest path connecting the two actors.  

 

7.1.3 Distances between pairs of car manufacturers 

The distance between car manufacturers has been calculated based on Dijkstra's (1960) algorithm. This 

algorithm sums the ‘cost’ of connections and find the path of least resistance, considering the weights of the 

ties. A strong tie has a low cost, i.e. short distances, whereas a weak tie has a high cost, i.e. long distances. 

Newman (2001) has developed a method to apply Dijkstra’s algorithm to a network by taking a tie and defining 

it as ‘1’ and then dividing 1 by the weight. In our thesis, this is applied by dividing 1 by the number of umbrella 

memberships the ties represent. For example, BMW and Toyota have a strong tie between them since they 

both share memberships of seven of the same umbrella organizations. This implies that their tie is equal to 1/7, 

hence being strong since the strongest tie in the network is made of eight co-memberships as it is stated in the 

adjency matrix in Table 8. The average geodesic distance in the network has been calculated to 0.39, also using 
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Newman’s (2001) approach. It was expected that the average distance would decrease when transforming into 

a one-mode network, since a large set of nodes have been removed (the umbrella organizations), however an 

average distance of 0.39 presents a network where information can travel very fast and efficient. The one-

mode network therefore presents a higher degree of connectedness (which was no surprise since the least 

connected nodes, i.e. umbrella organizations, have been incorporated in ties instead of representing nodes.  

 

The distances between pairs of actors, are presented in Table 9:  

 

 
BMW Honda Nissan Mazda Mitsubishi Renault Skoda Suzuki Toyota VW 

BMW   0.1667 0.2000 0.4500 0.6250 0.1250 0.1667 0.5000 0.1250 0.1667 

Honda     0.2500 0.5833 0.3333 0.2917 0.2500 0.3333 0.1429 0.2500 

Nissan       0.2500 0.5833 0.2500 0.3333 0.5833 0.1667 0.3333 

Mazda         0.8333 0.5000 0.5833 0.5000 0.3333 0.5833 

Mitsubishi           0.7679 0.5000 0.6667 0.4762 0.5000 

Renault             0.3333 0.6250 0.2500 0.3333 

Skoda              0.6667 0.1667 0.1250 

Suzuki                0.4762 0.6667 

Toyota                  0.1667 

VW                    

Table 9: Geodesic distances between pairs of car manufacturers in the network 

 

In the network, the distances between pairs of actors vary within an interval of 0.125 to 0.667. With 0.125 

being the lowest distance in the network and representing a relatively strong tie and 0.667 being the largest 

distance and thereby representing a ‘weaker’ tie. This is a relatively small scale to evaluate ties upon why it 

must be fair to assume that the network as a whole provides fertile soil for social contagion due to the generally 

small distances between actors in the network and thereby also strong ties. The average geodesic distance of 

0.39 further supports this.  

 

However, some pairs of actors are more likely become similar based on the contagion-argument than others. 

The average distance of the individual actors and the distances between pairs of actors are useful measures to 

determine which actors that are most likely to become similar. Table 10 presents the average distance of the 

individual actor’s ties, and Table 11 presents the distances between pairs of actors in the network.  
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Car manufacturer Average geodesic distance 
Toyota 0.26 
BMW 0.28 
Honda 0.29 
Nissan 0.33 
VW 0.35 
Skoda 0.35 
Renault 0.39 
Mazda 0.51 
Suzuki 0.56 
Mitsubishi 0.59 

Table 10: The average geodesic distance of the individual actor’s ties. A low average distance will imply generally 
strong ties of an actor. A high average distance will imply generally weak ties of an actor. 

 

Based on the theory of social contagion, this thesis would expect actors having a ‘low’ average distance, hence 

generally strong ties, to be similar to their relations in terms of political position. On the other hand, this thesis 

would expect actors having a ‘high’ average distance, hence generally ‘weaker’ ties, to be less similar to their 

relations in terms of political position. Based on the figures from Table 10, actors having a low average distance 

include Toyota (0.26), BMW (0.28), Honda (0.29) and Nissan (0.33), whereas actors having a higher average 

distance include Mazda (0.51), Suzuki (0.56) and Mitsubishi (0.59).  

 

Table 11 ranks pairs of actors based on their distances, i.e. their strength of relations. On the top of the list will 

pairs of actors with the shortest distance appear, hence pairs of actors most likely to be similar based on 

contagion-argument. At the bottom of the list will pairs of actors with the largest distance appear, hence pairs 

of actors that are less likely to be similar based on the contagion-argument (at least compared to the actors 

above them in the table).
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Table 11: Ranking of network pairs based on their distances, i.e. strength of ties. A short distance is equal to a 
strong tie. A long distance is equal to a weak tie. 

 

Based on the theory of social contagion, this thesis expects that pairs of actors ranked at the top of the list in 

Table 11 will tend to be similar in their political position. These actors will, due to their strong relational ties, 

engage in frequent communication and will in situations of uncertainties (i.e. the presence of a possible 

legislative proposal) tend to discuss the costs and benefits of adapting to the uncertainty. This will create a 

normative understanding on the structures of the situation, which will make them likely to adopt the same 

behavior and attitude on the situation. Opposite, this thesis would expect pairs of actors ranked at the bottom 

of the list in Table 11 to be less likely to have similar political positions due to their ‘weaker’ relational ties.  

 

It should be emphasized from Table 11 that the actors located in the ‘core’ of the network as presented in 

Figure 7, (expectedly) have short distances to each other, i.e. strong ties. These actors include: BMW, Honda, 

Renault, Nissan, Skoda, Toyota and Volkswagen. The thesis would therefore expect this small group of actors 

in the core of the network to be very similar in their political position. Opposite, this thesis would expect actors 

Pairs of actors Distance  Nissan-VW 0.3333 
BMW-Renault 0.125 Mazda-Toyota 0.3333 
BMW-Toyota 0.125 Renault-Skoda 0.3333 
Skoda-VW 0.125 Renault-VW 0.3333 
Honda-Toyota 0.1429 BMW-Mazda 0.45 
BMW-Honda 0.1667 Mitsubishi-Toyota 0.4762 
BMW-Skoda 0.1667 Suzuki-Toyota 0.4762 
BMW-VW 0.1667 BMW-Suzuki 0.5 
Nissan-Toyota 0.1667 Mazda-Renault 0.5 
Skoda-Toyota 0.1667 Mazda-Suzuki 0.5 
Toyota-VW 0.1667 Mitsubishi-Skoda 0.5 
BMW-Nissan 0.2 Mitsubishi-VW 0.5 
Honda-Nissan 0.25 Honda-Mazda 0.5833 
Honda-Skoda 0.25 Nissan-Mitsubishi 0.5833 
Honda-VW 0.25 Nissan-Suzuki 0.5833 
Nissan-Mazda 0.25 Mazda-Skoda 0.5833 
Nissan-Renault 0.25 Mazda-VW 0.5833 
Renault-Toyota 0.25 BMW-Mitsubishi 0.625 
Honda-Renault 0.2917 Renault-Suzuki 0.625 
Honda-Mitsubishi 0.3333 Mitsubishi-Suzuki 0.6667 
Honda-Suzuki 0.3333 Skoda-Suzuki 0.6667 
Nissan-Skoda 0.3333 Suzuki-VW 0.6667 
BMW-Renault 0.125 Mitsubishi-Renault 0.7679 



 61 

located more in the periphery of this core, i.e. Suzuki, Mazda and Mitsubishi, to be less similar to the group of 

actors found in the core, since their distances to these actors are longer, hence ties are weaker.  

 

7.1.4 Sub conclusions of the social network analysis 

The social network analysis has found a dense network connection between the 10 car manufacturers 

investigated in this thesis. All 10 manufacturers appear in a network where no actor is isolated, and information 

can in principle flow through all corners of the network. The network has a high degree of connectedness due 

to its denseness and the generally short distances between actors. Short distances between actors imply that 

ties are rather strong, which provides breeding ground for social contagion to occur, hence actors being 

homogeneous in their political position. A high degree of homogeneity would provide car manufacturing actors 

good opportunities to mobilize their resources into a (formal or informal) lobby coalition, which would 

increase their ability of lobbying success (Heaney & Lorenz, 2013; Nelson & Yackee, 2012; Orach et al., 

2017). 

 

However, the network analysis also sub-concludes that some actors are provided with greater opportunities to 

develop social contagion. Pairs of actors having short distances, hence strong relations, will be expected to be 

more similar in their political positions. The network analysis of this thesis has defined these pairs of actors to 

be in the ‘core’ of the network and to include actors like BMW, Renault, Nissan, Toyota, Volkswagen and 

Skoda. Opposite will actors having longer distances, and thereby located more in the periphery of the network, 

be expected to have less likelihood of developing social contagion and similar political position to the rest of 

actors in the network. These actors include Mazda, Suzuki and Mitsubishi. 

 

7.2 Results: Multiple Correspondence Analysis  
MCA was performed on the dataset consisting of the main variables based on the four key areas of the 

legislation depicted Table 3, on (1) all survey respondents and (2) a subset of respondents including only car 

producers – Honda, Mazda, Mitsubishi, Nissan, Renault, Suzuki, Toyota, Volkswagen, BMW and Skoda. 

MCA reduced the dimensionality of the data, which is to reduce the categorical variables to few, continuous 

variables (principal components), which capture the highest possible amount of variability. Next, HCA was 

used on the principal components derived from MCA to identify homogenous clusters of survey respondents. 

HCA produced a dendrogram, which was used to decide the optimal number of clusters. It is necessary to have 

the MCA step when working with large datasets in order to know the initial number of clusters to be formed. 
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7.2.1 MCA and HCA results – all survey respondents  

The supplementary variables included in this part of the analysis are: type, sector and country. The results of 

the MCA reveal the relationships between survey questions and associations between organizations and the 

relations between organizations and survey questions. The first two dimensions explain 35.96% of the total 

data variances and takes into account each of the survey questions’ influence on the organizations’ location 

simultaneously, which is a distinguishing quality of the MCA and gives a high level of information from the 

resulting factor map plot. Figures relating to the overall interpretation of the results can be found in appendix 

4. Figure 8 depicts all the possible dimensions identified by MCA, which will be further investigated in the 

coming section.   

 

 
Figure 8: Decomposition of the total variance of the dimensions of the MCA performed on selected questions and all 

survey respondents except a few, which have left most questions unanswered. 

 
The first dimension expresses 22.38% of the total inertia. The second dimension expresses 13.58% of the total 

inertia. The first two dimensions represent 35.96% of the total dataset inertia, meaning that 35.96% of the total 

variability is explained by the plane of dimension 1 and 2. A further investigation of dimensions 3 and 4 

revealed that they are largely similar and does not show a good degree of scattering as many of the survey 

questions gathered around the center (see appendix 4.3). The analysis presented here will be limited to 

dimension 1 and 2. The plot identified on Figure 9 with dimension 1 and 2 shows a good degree of scattering 

with many survey answers far away from the center. The degree of scattering tells us about the quality of 

survey category choices, since the choice of categories with a high similarity would result in a few aggregated 

groups of survey categories. In this plot, the survey questions are well distributed, which allows an 

interpretation of the distances between organizations.  
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Figure 9: Factor map with dimension 1 and 2. Dots represent the location of organizations, and the lines that go out from the 
dot are there to make connections to which are located at the same dot and to avoid labels overlapping and distorting the 

image. 

 

 

 
Figure 10: Variables factor map, dimension 1 and dimension 2. The factors in red are actively contributing to explain the 

variance, whereas the green factors are illustrative supplementary qualitative variables. 
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7.2.1.1 Dimension 1 – Advocating for less regulation  
This dimension explains 22.38% of the total variation. The dimension builds on a wish not to impose 

requirements regarding market surveillance to implement driving tests (MSRequirement_no), lower emission 

reduction target rate (TargetRate_less), a neutral stance towards the likelihood of the EU automobile industry 

developing further CO2 reducing technology for conventional engines or alternative powertrains 

(LZaltertech_neutral, LZtech_neutral) and that manufacturers should not be required to produce and sell a 

minimum proportion of low- and zero emission vehicles (LZrequirement_no). There is a general disbelief in 

market surveillance measures and that the Commission should not explore the potential to reduce divergence 

between test cycles and real world emissions and that data based on mass monitoring of fuel consumption 

should not be used for monitoring programs (MSPotential_No, MSdata_no). Next, there is a desire to continue 

derogations for SME and small-scale producers (SMEcontinue_Yes, SMEniche_Yes). These nine top 

contributors together form a group of variables which point towards the desire for less regulation regarding 

the emission reduction target rate, market surveillance and low- and zero emission vehicles, a disbelief in the 

low- and zero emission incentives legislation would create and a desire to continue SME and small-scale 

derogations. The variables are concentrated around a positive correlation with the dimension.  

 

The most contributing organizations are car manufacturers (Skoda, Volkswagen, Suzuki, Mitsubishi, Toyota 

and Honda) and The Society of Motor Manufacturers and Traders Limited (SMMT), Verband der 

Automobilindustrie (VdA), ACEA and Association of International Motor Vehicle Manufacturers (VDIK), 

which are trade unions and umbrella organizations for the car manufacturing industry. They are placed to the 

right on dimension 1 and therefore have high dimension 1 coordinates. Dimension 1 can therefore be 

summarized to be a dimension, which emphasizes the desire for the legislation to involve less regulation. 

 

7.2.1.2 Dimension 2 – Advocating for more regulation vs. status quo 
This dimension explains 13.8% of the total variation. This dimension contrasts two opposing groups of 

organizations. The most contributing organizations are placed at either ends of the dimension.  The negatively 

correlated group of organizations take stances that do not wish to continue SME and small-scale derogations 

(SMEcontinue_No, SMEniche_No), positive stances towards ZLEV incentives and requirements 

(LZincentive_Yes, LZrequirement_Yes) and a wish to get a higher emission reduction target rate 

(TargetRate_higher) and using data based on mass monitoring of fuel consumption in vehicles for monitoring 

programmes (MSdata_Yes). This group of organizations can be summarized to be a group advocating for more 

regulation in the legislation. The opposing group of organizations is positively correlated with dimension 2. 

This group includes neutral stances towards market surveillance (MSRequirements_Neutral, MSdata_Neutral) 

along with unanswered or neutral stances towards ZLEV incentives and requirement (LZincentive_Neutral, 

LZrequirement_0). Further, there is a neutral stance towards whether small-scale derogations should be 

continued and a demand for a similar emission target rate (SMEniche_Neutral, TargetRate_similar). 
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Dimension 2 therefore opposes organizations which have answered neutrally towards many areas of the 

legislation and are advocating for status quo rather than opposing the legislation, with organizations which are 

advocating for more regulation in the legislation. 

 

Organizations from the positively correlated end include: AFE, ETRMA, EFOA, Neste, NorskHydro, 

EuropeanAluminium, Michelin, KTI, ADAC and Bosch. These organizations have widely different interests 

– e.g. ADAC is a consumer protection agency, AFE is a public authority, ATI is an academic institution and 

the rest are either metal, auto part or oil producers with some degree of commercial interests in the production 

of cars. Organizations from the negatively correlated cluster include: FAFSD, DOEK, Malmo, VCOO, 

IConCT, EnvironmentalPillar, FoTaE, CAAG, GasNetworks, BAK, FLC and ANTaische. These organizations 

are mainly environmental organizations, except for BAK, which is a consumer protection agency, 

GasNetworks which is a producer of renewable energy and Malmo, which is a government institution. 

 

7.2.1.3 Hierarchical clustering analysis 
The HCA has been performed using the principal components identified by MCA on the dimensions 1 and 2. 

There is only little inertia gained by including more than three clusters, and therefore three clusters are chosen 

as the optimal number (see appendix 4.8).   
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Figure 11: Hierarchical clustering on the factor map. 
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Figure 12: Factor map with dimensions 1 and 2. 

The analysis has been conducted based on dimension 1 and 2, as they together explain most of the variance 

(35.96%) and provides good opportunities for interpretation. Dimension 1 primarily describes organizations 

which oppose regulation and strict binding requirements. Dimension 2 is primarily about taking neutral stances 

towards many areas of the legislation as opposed to wanting more regulation and strict binding targets.  

 

 
Table 12: List of organizations in the three clusters identified in the HCPC. See appendix 3.2 for complete list of 

organization names and corresponding abbreviations used in the analysis. 

 

Cluster 1 – The environmental 
cluster (black), 19 respondents 

Cluster 2 – The status quo cluster 
(red), 38 respondents 

Cluster 3 – The car manufacturing 
cluster (green), 10 respondents 

ANTaisce, BAK, FLC, GasNetworks, 
RACF, Sedigas, Frimstone, Malmo, 
EnvironmentalPillar, FoTaE, VCOO, 
VCDE, IConCT, IEW, FAFSD, DOEK, 
CAAG, StichtingNM, ACHMEA 

London, FTA, SHV, ESCA, Mazda, 
NGVA, UPEI, IndustriALL, AEGPL, 
OMV, Nissan, Renault, Bosch, AFE, 
NorskHydro, EuropeanAluminium, 
Neste, EFOA, ETRMA, FIAI, 
AustriaTech, AECC, DUH, Vattenfall, 
MASZSZ, BMW, Altroconsumo, 
ANEC, VbBV, KEPKA, TestAchats, 
FuelsEurope, Exxon, Total, Michelin, 
APETRO, KTI, ADAC 

ACEA, Volkswagen, VdA, Skoda, 
SMMT, Honda, VDIK, Mitsubishi, 
Toyota, Suzuki 
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7.2.1.4 Cluster 1: The environmental cluster  
Generally, metrics which are located far away from the center of the principal component space can be 

interpreted as focused on a small number of less common answers to the survey questions assessed. Cluster 1 

is located between -0.3 and -0.7 on dimension 1 and between -0.2 and -1.1 on dimension 2. The organizations 

closest to the center are DOEK, FoTaE, FAFSD, IConCT, IEW, VCOO, VCDE, EnvironmentalPillar and 

Malmo are located. The cluster counts 19 organizations. The cluster is described by the supplementary variable 

categories connected to the types civil society groups, academic/research institutions and sectors environment, 

renewable energy and transport. There are no car-manufacturers in this cluster.  

 

The cluster is negatively correlated with dimension 1, meaning that the organizations in this cluster have not 

answered the survey in a way that makes them want a less stringent legislation. The only variable, which is 

significantly contributing to dimension 1, which many (7) organizations in cluster 1 have answered is 

SMEniche_no, meaning that the organizations in this cluster do not wish to continue derogations for small-

scale producers. The cluster is also negatively correlated with dimension 2, which means that many of the 

organizations have expressed support for more stringent legislation, specifically in terms of a higher emission 

reduction target rate, requirements for ZLEVs and desire for ZLEV incentives and to base market surveillance 

on mass monitoring of fuel consumption. It seems natural that environmental organizations (e.g. DOEK, 

Environmentalpillar, FoTaE) want to push for a more environmentally friendly legislation, which limits the 

emissions from cars. Furthermore, it seems that there has been some degree of coordination, potentially coming 

from FoTaE, since nine organizations have answered alike, and this particular organization is a large 

environmental umbrella organization. Organizations in the gas sector (Sedigas and Gasnetworks) might be in 

the cluster due to their interest in promoting the use of their products as fuel.  

 

7.2.1.5 Cluster 2: The status quo cluster 
The second cluster is located between -0.6 and 0.7 on dimension 1 and -0.5 and 1.3 on dimension 2. There are 

38 organizations in this cluster and thereby the largest of the three clusters. Similar to cluster 1, this cluster is 

also negatively correlated with dimension 1, meaning that they have not answered in a way that positions them 

to want a less stringent legislation. Cluster 2 is positively correlated with dimension 2, which indicates that 

this cluster takes a more status quo or neutral stance towards the legislation. Specifically, many (30) in this 

cluster have left the question regarding whether manufacturers should be required to produce and sell a 

minimum proportion of ZLEV unanswered. Many of the organizations demand a similar emission reduction 

target rate, and are neutral towards ZLEV incentives, whether to continue SME derogations and whether 

market surveillance should be based on mass monitoring of data.  The organizations in this cluster have a wide 

range of sectors – there are consumer protection, auto parts, oil, metals, environment, academic, government 

and trade union. Around the left side of the cluster are ANEC, TestAchats, VbBV, Altroconsumo and Kepka, 

which are all consumer protection agencies which have answered the survey alike, which could indicate 
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coordination. These organizations also take a positive stance towards whether the legislation should promote 

ZLEV technology (LZalterTech_Agree, LZtech_agree) and towards market surveillance (MSpotential_yes, 

MSrequirement_Yes).  

 

There are also many organizations located in the oil sector in this cluster (Total, UPEI, SHV, OMV, 

FuelsEurope, Exxon, Apetro). The oil firms are placed in the same cluster, but there are differences to how 

they have answered the survey, which indicates no signs of coordination. All of these oil firms agree that 

market surveillance should be further explored to reduce the divergence between in-lab emission and real- 

world emissions that data should be based on mass monitoring of fuel consumption in vehicles and that 

supplemental driving tests should be implemented as a requirement. Most of them agree that the legislation 

will create incentives for developing alternative ZLEV technology, but some are neutral towards this idea. 

Most do not wish to include specific incentives in the legislation or require manufacturers to make ZLEVs. 

Naturally, oil firms would want to protect their interests in selling their products.  

 

Among car manufacturers, Nissan, Renault, Mazda and BMW are part of the cluster as well as the umbrella 

organization ESCA. BMW is in the bottom left part of cluster 2, which means that it is leaning more towards 

pro-legislation than status quo in dimension 2 – e.g. being open towards market surveillance requirements. 

Mazda is the furthest organization to the right in the cluster and ESCA a bit to the left close to Mazda. ESCA 

is the trade body for small-scale car producers like e.g. Aston Martin. Surprisingly, ESCA is neutral towards 

the continuation of small-scale producer derogations and positive towards SME derogations. This part of the 

cluster is the most positively correlated with dimension 1, meaning that this part of the cluster is leaning 

towards a less stringent legislation. ESCA wants a lower emission reduction target rate and are critical to force 

car manufacturers to include market surveillance requirements. Mazda has left the question regarding emission 

reduction target rate unanswered and are neutral towards whether the legislation will create incentives for 

ZLEV technology. Mazda wants to continue SME and small-scale derogations, which BMW does not. BMW 

stands out due to their positive stance towards market surveillance and that it as the only car manufacturer in 

the survey who wants a similar emission reduction target rate, whereas all other car manufacturers want a less 

rate and Mazda has not answered. Nissan and Renault are also part of the cluster and are located to the bottom-

right in the cluster. Nissan and Renault have answered the survey completely alike, which is unsurprising as 

they form an alliance together. They stand out from the others by opposing SME and small-scale derogations. 

Nissan and Renault also agree that the legislation will create incentives for new and alternative ZLEV 

technology. 

 

7.2.1.6 Cluster 3: The car manufacturing cluster 
The third cluster is located from 0.9 to 1.9 on dimension 1 and -0.3 to -0.1 on dimension 2. The cluster contains 

10 survey respondents quite densely placed together: Honda, VDIK, Toyota, Mitsubishi, Suzuki, Volkswagen, 
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Skoda, ACEA, SMMT and VdA. ACEA, SMMT, VdA, Skoda and Volkswagen have answered the survey 

alike, indicating coordination, which is quite unsurprising since Volkswagen owns Skoda. This cluster is 

positively correlated with dimension 1, which means that the organizations are in favor of a less stringent 

legislation, which is illustrated by their answers towards a lower emission reduction target rate, no market 

surveillance and need for the EU to explore it further, neutral stances towards ZLEV incentives and desires to 

continue SME and small-scale derogations. They are described by the supplementary variables 

country_germany, country_japan and the sector car manufacturing. VdA, ACEA and SMMT are big car 

manufacturing umbrella organizations, and it is interesting to see how it seems they have coordinated their 

answers with Volkswagen and Skoda. Honda stands out by opposing SME and small-scale derogations.  

 

7.2.2 MCA and HCA results – subset of car manufacturers 

As previously mentioned, MCA was carried out on a subset of the survey respondents, which are only the car 

producers: Mazda, BMW, Toyota, Nissan, Renault, Volkswagen, Skoda, Suzuki, Mitsubishi and Honda. The 

MCA and HCA of the large dataset of organizations was carried out in order to investigate the differences in 

survey answers and policy positions across the entire population of consultation respondents and exploratively 

investigate whether there are clusters of different answers, or if all answer similarly. There are distinguished 

answer patterns among the survey respondents, of which the car manufacturing industry represents one cluster, 

with most of the car manufacturers participating in the survey. Yet, some car manufacturers are placed in other 

clusters, and it is therefore interesting to investigate only car manufacturers to see their differing policy 

positions towards the legislation in question.  

 

The supplementary variables included in this part of the analysis are country, revenue, employees, sales and 

ZLEVsales. The first two dimensions of the MCA express 60.3% of the total inertia of the dataset, which 

means that 60.3% of the total variability is explained by these two dimensions. Figure 13 depicts all the 

possible dimensions identified by MCA. The plot identified on Figure 14 with dimension 1 and 2 shows a 

good degree of scattering with many survey answers far away from the center. Dimension 3 and 4 represent a 

significant drop in variance explanation, and therefore dimensions 1 and 2 have been chosen as the principal 

components (see appendix 5.1 and 5.3) 
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Figure 13: Decomposition of the total variance of the dimensions of the MCA performed on selected questions and only 

car producing survey respondents 

 

 
Figure 14: Factor map with dimensions 1 and 2. 
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Figure 15: Variables factor map, dimension 1 and dimension 2. The factors in red are actively contributing to explain 

the variance, whereas the green factors are illustrative supplementary qualitative variables. 

 
7.2.2.1 Dimension 1 – BMW 
This dimension explains 30.9% of the total variation. The most contributing variables to dimension 1 all have 

a positive correlation with the dimension but gather around three locations on the dimension. The first 

variables, the one with the strongest positive coordinate with the dimension – all at 2.64 (see appendix 5.4) 

count the desire not to continue SME derogations, wanting a similar emission reduction target rate and not 

wanting to include ZLEV incentives (SMEcontinue_No, TargetRate_similar, LZincentive_No). The next 

variables are located at 1.51 and involves wanting market surveillance requirements and not answering whether 

there should be ZLEV requirements (MSRequirements_Yes, LZreuirement_0). The last variables are at 0.79-

1.14 and involve positive stances towards ZLEVs and a negative stance towards continuation of small-scale 

derogations (LZaltertech_agree, LZtech_agree, SMEniche_No). The main contributor to this dimension is 

BMW, which has answered according to all the main contributing variables to the dimension. This dimension 

therefore mainly explains the position of BMW.  The position of BMW will be further evaluated in the 

description in clusters of this part of the analysis. 

 

7.2.2.3 Dimension 2 – Mazda, Nissan, Renault 
This dimension explains 29.4% of the total variation. Six of the most contributing variables have a negative 

correlation with dimension 2 and involve neutral stances towards continuation of SME derogations and market 

surveillance (SMEcontinue_Neutral, MSpotential_neutral, MSdata_neutral) as well as a negative stance 
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towards small-scale derogations (SMEniche_no) and positive stances toward whether the legislation should 

include incentives for more ZLEV technology (LZaltertech_agree, LZtech_agree). Five of the most 

contributing variables are positively correlated with the dimension. These include opposition towards using 

data based on mass monitoring in vehicles (Msdata_no), unanswered questions regarding the emission 

reduction target rate and ZLEV requirements (TargetRate_0, LZrequirement_0), neutral stance towards ZLEV 

incentives (LZincentive_Neutral), and positive stance towards market surveillance requirements 

(MSrequirements). The most contributing organizations to this dimension are Mazda, Nissan and Renault, 

where Nissan and Renault have answered completely alike and take a negative correlation, whereas Mazda 

takes a positive correlation.    

 

7.2.2.4 HCA 
Due to the low number of survey respondents, the MCA is challenged by the fact that each dimension only has 

large contributions from very few organizations. Dimension 1 and 2 have the challenges that there are several 

overlapping key contributing variables – MSRequirements_Yes, LZrequirement_0, LZaltertech_agree, 

LZtech_agree and SMEniche_no. None of the identified components have strong contributions from 

Volkswagen, Skoda, Suzuki or Mitsubishi.  

 
Figure 16: Hierarchical clustering on the factor map. Car manufacturers. 
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Figure 17: Factor Map. Car manufacturers. 

The analysis has been conducted based on dimension 1 and 2, as they together explain most of the variance 

(60.25%) and provides good opportunities for interpretation. Dimension 1 contrasts organizations who want a 

similar target rate with organizations wanting a less target rate (through only similar target rate is a significant 

contributor) and incorporates stances towards derogations and ZLEVs, and this dimension therefore describes 

positions towards the strictness and binding of the regulation. Dimension 2 is primarily about desire for a status 

quo position towards the emission reduction target rate, SME derogation continuation, market surveillance and 

ZLEV incentives. 

 

7.2.2.5 Cluster 1: The big group of car manufacturers 
Cluster 1 (grey) includes the following six organizations Mitsubishi, Skoda, Suzuki, Volkswagen, Toyota and 

Honda. All organizations in the cluster want a similar emission reduction target rate and all except Honda do 

not want to base market surveillance data on mass monitoring of fuel consumption in vehicles as a monitoring 

program. These organizations are generally against more regulation and imposing requirements on their 

business activities. All organizations reject that there should be market surveillance requirements. They also 

do not think the European Commission should further explore the potential for divergence reduction between 
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test cycles in lab and real-life. Among supplementary variables, this cluster is described by having high sales, 

high or very high number of employees and high revenues, with Mitsubishi and Suzuki as exceptions to both 

with low sales, revenue and employees. Their ZLEV sales are mixed – Toyota, Honda and Suzuki have low, 

Mitsubishi has high and Skoda/VW have medium. All organizations in the group except Toyota take neutral 

stances towards whether the legislation will create incentives for development of new and alternative ZLEV 

technology. All respondents in this cluster have answered no to whether the legislation should require 

manufacturers to produce more ZLEVs except Mitsubishi, which already scores high in ZLEV sales.  

 

7.2.2.6 Clusters 2 and 4: Mazda and BMW 
It is a stretch to denote cluster 2 (red) and 4 (blue) as actual clusters, since they are only populated by one 

organization each. This section will deal with why these two organizations have gotten their own ‘cluster’.  

Mazda stands out from the rest of the car manufacturers by having, as previously mentioned, not answered the 

question regarding the emission reduction target rate. Mazda scores low in revenue, employees, sales and 

ZLEV sales. All organizations have answered LZincentive_yes, whereas Mazda has answered neutral and 

BMW has answered no. Both BMW and Mazda have left the question regarding ZLEV incentives unanswered. 

This is surprising as BMW along with Mitsubishi are the only ones to have a high level of ZLEV sales and 

therefore could be expected to answer yes or neutral like Mitsubishi. BMW and Mazda both take a positive 

stance towards market surveillance as they indicate that the EU should explore the divergence further and 

require manufacturers to implement market surveillance. BMW (located in cluster 4) stands out as the only car 

manufacturer that does not want both SME and small-scale derogations to continue. BMW agrees that the 

legislation would create incentives for new and alternative ZLEV technology, whereas Mazda (like cluster 1) 

takes a neutral stance towards it. Summarizing, BMW stands out as one of the more pro-regulation firms in 

this survey. As the first MCA/HCA revealed, BMW is not as pro-legislation as the environmental cluster, but 

they differ from their competitors in their positivity towards market surveillance, emission reduction target 

rate and abandoning derogations.  

 

7.2.2.7 Cluster 3: The Renault-Nissan partnership 
Nissan and Renault have answered the survey completely alike. They are also similar in terms of employees, 

sales and ZLEV sales where they both score medium. In revenue they score low and medium and they are 

from different countries – France and Japan.  They are located in cluster 3 (green). Along with Toyota and 

BMW, they agree that the legislation will create incentives to make more and alternative ZLEV technology. 

They take a neutral stance towards whether the EU should explore divergence in market surveillance test cycles 

and real world tests and whether data should be based on mass monitoring of fuel consumption. Furthermore, 

they do not want to continue small-scale derogations, but are neutral towards SME derogations. Like the first 

cluster, they do not want ZLEV requirements or market surveillance requirements. The Nissan-Renault 
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partnership therefore takes an opposing position towards more regulation and more requirements but are 

positive towards the ZLEV incentive creation the legislation will provide.  

 

7.2.3 Distances between the pairs of car manufacturers 

The second MCA and HCA has revealed a nuanced picture of how the car manufacturing firms differ in their 

policy positions in relation to each other. Using the ‘dist’ function in R from the “proxy”-package, a matrix 

has been formed based on the Euclidean distances between the car manufacturing firms on the MCA factor 

map based on dimension 1 and 2. The distances range from 0 (Renault-Nissan and Volkswagen-Skoda) to 2.49 

(BMW-Honda), with an average distance of 1.28.  

 

 
BMW Honda Nissan Mazda Mitsubishi Renault Skoda Suzuki Toyota VW 

BMW   2.4875 2.2390 1.8834 2.4042 2.2390 2.4732 2.3581 2.1705 2.4732 

Honda     1.2488 1.7142 0.6172 1.2488 0.4087 0.4807 0.3184 0.4087 

Nissan       2.4846 1.7619 0.0000 1.6076 1.6147 1.1180 1.6076 

Mazda         1.1904 2.4846 1.3949 1.2725 1.5493 1.3949 

Mitsubishi           1.7619 0.2204 0.1486 0.6442 0.2204 

Renault             1.6076 1.6147 1.1180 1.6076 

Skoda               0.1318 0.5105 0.0000 

Suzuki                 0.4979 0.1318 

Toyota                   0.5105 

VW                     

Table 13: Correlation matrix: Euclidean distances between pairs of car manufacturers in the MCA/HCA 

 

The distances between actors vary within an interval of 0.13 to 2.49 with 0.13 being the shortest distance 

between a pair of actors, indication a degree of similarity in their political position, and 2.49 being the longest 

distance between a pair of actors, representing a higher degree of dissimilarity. Table 14 ranks manufacturers 

based on their average distance to the other actors, and Table 15 presents the distances in political positions 

between pairs of actors. 
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Car manufacturer Average distance 
Suzuki  0.92 
Skoda 0.93 
Volkswagen 0.93 
Toyota 0.94 
Honda 0.99 
Mitsubishi 1.00 
Renault 1.52 
Nissan 1.52 
Mazda 1.71 
BMW 2.30 

Table 14: The average distance between the individual manufacturer’s political position and other manufacturers. 
A low average distance implies that the political position of the actor is similar to the others. A long average 

distance implies that the position of the actor is dissimilar to the others. 

 

Table 14 reveals that Suzuki (0.92), Skoda (0.93), Volkswagen (0.93) and Toyota (0.94) are some of the actors 

that on average are most similar to the others in terms of political position. Mazda (1.71) and BMW (2.30) on 

the other hand, differs much from the average and are less similar in their political position to the rest of the 

manufacturers, which the correspondence analysis also concluded.  

Table 15 ranks pairs of actors based on their distances in their political position. On the top of the list will pairs 

of actors with the shortest distance appear, hence pairs of actors being most similar in their political position 

and therefore having a short distance between them. At the bottom of the list will pairs of actors with the 

largest distance appear, hence pairs of actors that are less similar in their political position and therefore having 

a long distance.  
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Pairs of actors Distance  Mazda-Skoda 1.39 
Skoda-Volkswagen 0.00  Mazda-Volkswagen 1.39 
Renault-Nissan 0.00  Mazda-Toyota 1.55 
Skoda-Suzuki 0.13  Nissan-Skoda 1.61 
Volkswagen-Suzuki 0.13  Nissan-Volkswagen 1.61 
Mitsubishi-Suzuki 0.15  Renault-Skoda 1.61 
Mitsubishi-VW 0.22  Renault-Volkswagen 1.61 
Mitsubishi-Skoda 0.22  Suzuki-Nissan 1.61 
Honda-Toyota 0.32  Suzuki-Renault 1.61 
Honda-Skoda 0.41  Honda-Mazda 1.71 
Honda-Volkswagen 0.41  Honda-Nissan 1.76 
Honda-Suzuki 0.48  Mitsubishi-Renault 1.76 
Suzuki-Toyota 0.50  BMW-Mazda 1.88 
Toyota-Volkswagen 0.51  BMW-Toyota 2.17 
Toyota-Skoda 0.51  BMW-Renault 2.24 
Honda-Mitsubishi 0.62  BMW-Nissan 2.24 
Mitsubishi-Toyota 0.64  BMW-Suzuki 2.40 
Toyota-Renault 1.12  BMW-Mitsubishi 2.40 
Toyota-Nissan 1.12  BMW-Skoda 2.47 
Mazda-Mitsubishi 1.19  BMW-Volkswagen 2.47 
Nissan-Honda 1.25  Nissan-Mazda 2.48 
Honda-Renault 1.25  Renault-Mazda 2.48 
Mazda-Suzuki 1.27  BMW-Honda 2.49 

Table 15: Ranking of pairs of manufacturers based on their distances in political position. A short distance is equal to 
similarity. A long distance is equal to dissimilarity. 

 
Table 15 reveals that the two pairs Skoda-Volkswagen and Renault-Nissan have a distance of 0 implying that 

these actors have the exact same political position, i.e. they have submitted completely alike responses in the 

survey. Other pairs being rather similar in their political position include Skoda-Suzuki (0.13), Volkswagen-

Suzuki (0.13), Mitsubishi-Suzuki (0.15), Mitsubishi-Skoda (0.22) and Mitsubishi-Volkswagen (0.22). Pairs of 

actors that having the longest distances in their political position, i.e. being relatively dissimilar, include BMW-

Skoda (2.47), BMW-Volkswagen (2.47), Nissan-Mazda (2.48), Renault-Mazda (2.48) and BMW-Honda 

(2.49).  

 

Like it has been concluded in the analysis above, BMW’s political position tend to differ from the other 

manufacturers and subsequently has long distances to the other manufacturers. This is quite surprising since 

BMW is one of the most well-connected manufacturers in the network, i.e. having short network distances, 

and it would have been expected that BMW would have a similar political position with the other 

manufacturers due to social contagion. Likewise, it was expected that Suzuki would be rather dissimilar in its 

political position compared to the other manufacturers, since Suzuki is the least well-connected actor in the 
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network and therefore have long network distances to the other manufacturers. However, these expectations 

are not reflected in results of the correspondence analysis.  

 

7.2.4 Sub conclusion of the MCA and HCA analysis 

The first MCA and HCA on the sorted dataset including 67 survey respondents has provided analytical insights 

into the gathering of the survey respondents according to two principal components. One component which 

explain the position to advocate for less regulation in the legislation, and one component which contrasts the 

position to want status quo and to actively advocate for more regulation in the legislation. The MCA has 

provided the means to conduct HCA, which has made it possible to look at survey respondents as three clusters. 

This section has contributed to the overall purpose of the thesis by distinguishing the car manufacturing firms’ 

answers as a cluster, which opposes the way other survey respondents have answered. Most of car 

manufacturers group together in one cluster, which actively opposes more regulation from the new legislation. 

However, four car manufacturers – Nissan, Renault, BMW and Mazda were in a different cluster than the rest, 

and the analysis also highlights how some car manufacturers seem to have coordinated their responses to the 

survey, partly in company with car manufacturing umbrella organizations, and have answered very similarly.   

 

The MCA and HCA on only the car manufacturers, which mainly grouped together in one cluster in the first 

MCA with all 67 survey respondents except few, which were in a different cluster, have revealed the 

differences within the car manufacturing firms and has nuanced the understanding of their political positions 

towards the legislation. The analysis has revealed that BMW is the most pro-legislation car manufacturer in 

terms of willingness to commit to requirements. Toyota, Volkswagen, Skoda, Mitsubishi, Honda and Suzuki 

represent a somewhat united group which are generally against more regulation imposed by the legislation.  

Renault and Nissan are completely aligned and against imposing requirements through the legislation but are 

somewhat positive towards ZLEV incentives. Mazda stands out as the only car manufacturer which left the 

question regarding the emission reduction target rate unanswered and is like BMW open towards requirements 

for market surveillance, which none of the other car manufacturers are.  

 

There are two pairs with zero distance to each other – Skoda-Volkswagen and Renault-Nissan. This indicates 

the exact same answers across the survey and a clear proof or coordination. However, it is not surprising since 

Volkswagen owns Skoda and Renault and Nissan have a partnership. Mitsubishi, Suzuki, Honda, Toyota, 

Volkswagen and Skoda stand in a cluster with each and therefore have quite low distances to each other. This 

means that their political positions with regards to the legislative proposal are quite similar. This could 

potentially be a result of contagion, if these actors are particularly well-connected in a network, however it 

could also simply be because their preferences are similar. It is therefore highly relevant to connect these 

results to the SNA, which the following section will do by conducting linear regression.   
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7.3 Interlacing the network and correspondence analysis: The 
occurrence of social contagion   
 

The following section of the thesis aims at interlacing the results from the network analysis and the multiple 

correspondence analysis. The purpose is to conclude whether there is a correlation between pairs of actors’ 

distances in the network and distances in their political positions, hence the extent to which social contagion 

has occurred between the manufacturers.  

 

To determine whether contagion has occurred, a simple regression analysis has been carried out to test for a 

linear relationship between the two variables. A positive slope between the two variables would imply that the 

network distances are positively correlated to the political distances of pairs of actors. This would, other things 

being equal, indicate that social contagion has occurred, since a short distance in the network correspondently 

would be equal to a short distance politically (and reverse for long distances). This is in line with the theory of 

social contagion arguing that actors engaging in frequent communication, hence have a short network distance, 

will tend to be similar in their behavior, attitude and beliefs, hence have a short political distance in this specific 

case. A negative slope or a non-existent relationship between the two variables would indicate no signs of 

contagion, since only a positive correlation between the two variables makes sense in relation to the theory of 

social contagion.  

 

Figure 1 visualizes all 45 observations (pairs of actors) in a scatterplot with the network distances on the 

horizontal axis and the political distances on the vertical axis.  
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Figure 18: Plot visualizing all 45 pairs of actors and the relationship between their distance in the network and their 
distance in political positions. Units are geodesic distances on the x-axis and Euclidean distance on the y-axis. The 

dark grey area represents the 95% confidence interval. 

 

The linear regression model in Figure 18 indicates a negative relationship between pairs of actors’ distances 

in the network and the distance in their political position (a slope of -0.29), which generally is inconsistent 

with the argument of social contagion. The R2 of the linear regression is very poor (=0.005). This implies that 

the linear regression only explains less than 1% of the variation in data, thus the linear model is a poor fit for 

the data. The visualized data points in Figure 18 supports this, since there exists no clear pattern in data 

indicating a linear trend. Nor any other trend for that matter. The only other type of regression that would have 

made sense under the contagion-argument would have been an exponential regression. However, the data in 

Figure 18 shows no obvious pattern supporting an exponential trend. Therefore, this thesis finds no clear 

evidence suggesting a correlation between the pairs of car manufacturers’ network distance and the distances 

in their political positions, hence no clear indications of actors being similar due to social contagion.  

 

Based on the argument of social contagion, this thesis would have expected to find pairs of actors having short 

network distances to correspondently having short political distances – hence to be located in the in bottom-
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left of Figure 18. Oppositely, pairs of actors with long distances in the network, and therefore subsequently 

long distances politically, would have been expected to be located in the upper-right corner of Figure 18. These 

expectations are not reflected in the data of Figure 1, where only a small set of actors follow these patterns. 

For example, the network analysis found that the following four pairs of manufacturers having short network 

distances (0.125-0.167), would be likely have a similar political position, in total there are 10 pairs with such 

short distance. But Figure 18 reveals that this prediction is only valid for three of the pairs (Skoda-VW does 

not count because they are the same company), Honda-Toyota, Skoda-Toyota and Toyota-VW9. Among the 

other seven pairs, BMW-Toyota and BMW-Renault are actually pairs of actors having some of the longest 

political distances, despite having the closest social network distance. The same pattern is reflected with pairs 

of manufacturers having long network distances, for example Skoda-Suzuki (0.667), Mitsubishi-Suzuki 

(0.667), Suzuki-VW (0.667). Based on the contagion-argument, these actors would expectedly be rather 

dissimilar in their political position. However, Figure 1 reveals that none of the three pairs are positioned far 

away from each other politically. The political distance between Mitsubishi and Suzuki is actually one of the 

smallest indicating a high degree of political similarity. An exception is the pair with the furthest distance, 

Mitsubishi-Renault (0.7679), which also have a similarly far from each other political position. 

 

BMW and Suzuki are in general great examples of manufactures who do not support the argument of social 

contagion. BMW was defined as one of the manufacturers with the strongest relations in the network analysis, 

hence the shortest average network distance, and therefore also an actor that expectedly would be similar to 

the other manufacturers politically. However, as the correspondence concluded, BMW has the largest average 

political distance to the other manufacturers, hence is politically differentiated from the other manufacturers. 

Reversely, Suzuki has relatively weak ties to other manufacturers, hence a long average network distance, but 

a position relatively similar to other manufacturers politically, hence a short average political distance. These 

two manufacturers are some of the greatest examples of outliers found in Figure 18.  

 

This thesis concludes that there are no overall indications of homogeneity in political positions between 

pairs of manufacturers as a result of social contagion. However, social contagion solely focuses on the 

dyad-relations between actors. Results from the network analysis found a high connectedness of network actors 

as a group, and results from the correspondence analysis found that the group of manufacturers likewise were 

rather homogenous politically, at least compared to actors outside of the automobile industry. The last section 

of the paper will translate into a discussion about the most obvious methodological limitations of the analyses 

 
9Skoda’s distances to the other actors in the network is partly flawed, since the lack of network data on Skoda (due to 
Volkswagen’s ownership of the brand) has implied that Skoda has been provided the exact same network position as 
Volkswagen.  
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in the thesis, but also a discussion about the theoretical limitations of applying social contagion to explain 

political similarities among the car manufacturers investigated in the specific case.  

 

8 Discussion  
The following section will reflect on the findings of this thesis by discussing the theoretical and methodological 

limitations. First, the section will discuss whether the theory of contagion has been a rightful theoretical ‘fit’ 

for the purpose of this thesis by discussing how the other theoretical network mechanisms, adaptation, 

capitalization and coordination, could have explained the results of the thesis. Second, the section will identify 

and discuss the main methodological shortcomings of the conducted analyses by focusing on the limitations 

related to the overall research design of the thesis. Last, the section will reflect on the limitations related 

specifically to the network analysis and correspondence analysis.  

 

8.1 Theoretical limitations 

8.1.1 Social contagion 
This thesis has applied the mechanism of social contagion to investigate whether it explains the degree of 

homogeneity in the 10 car manufacturers’ political positions based on their network relations. This thesis has 

therefore mainly focused on the dyad relations between actors and the communicative structures as a 

determining factor in the occurrence of social homogeneity. The results of the analysis found no overall 

evidence of contagion in the data and no significant linear correlation between distances in network and 

distances in political positions.  

 

Scholars like Coleman et al. (1957) found evidence of contagion in their study on a sample of doctors who 

communicated frequently and were inclined to adopt the same drug. However, the effect was only significant 

during the first months of the drug’s release, after that there was no connection between network 

communication and drug adoption (Coleman et al., 1957). The contagion effect was therefore only evident 

during the most uncertain phases of the drug release, which implies that doctors seek guidance from their 

network during uncertainties but tend to act independently in later phases. It is possible that no contagion 

effects could be related to the results of this thesis due to the maturity level of the legislative proposal. It could 

be argued that there is almost no uncertainty around the legislative proposal, because it is something that has 

been on the EU agenda for more than 25 years. Social contagion might therefore not be suitable for situations 

where the level of uncertainty in an issue is low.  

 

Hadden & Jasny (2017) also found evidence of a contagion effect in their study on NGO behavior. They found 

that NGOs directly connected in a network, where ties are formed through co-sponsoring of events, tend to 
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behave homogeneously in terms of tactical choices. The main differences from their study compared to this 

thesis are, first, that Hadden & Jasny use longitudinal data to explain how direct ties influence the choice to 

employ protest tactics. By so, they have relied on the change of tactics as the unit of analysis, whereas this 

thesis relies on the distances in the political positions of actors. Their findings conclude that actors are only 

willing to adopt protest strategies if their peers are also doing it, because the larger number of actors who 

follow, the smaller the costs to protest and the higher the likelihood of impact. Therefore, it is likely that 

Hadden & Jasny found evidence of contagion, because their sample included longitudinal data, which could 

reveal how actors reacted to the actions of their peers over time. If the data of this thesis was scaled up to 

include longitudinal data, it is possible that manufacturers’ positions would change as a reaction to others’ 

positions. For instance, the MCA illustrated how BMW has a relatively progressive political position in 

relation to the legislative proposal. Longitudinal data could reveal whether other actors subsequently would 

align their political position to the one of BMW. This thesis provides no foundation of comparison over time, 

why social contagion effects might have been limited. Second, the study of Hadden & Jasny included several 

different behavioral actions in their definition of tactics (Hadden & Jasny, 2017). If their definition of tactics 

had only been based on one type of behavioral action, it is likely that they would not have found evidence of 

contagion. If the analyses of this thesis had included several measures of behavior more far-reaching than 

‘solely’ political positions in relation to a specific survey, it is possible that there could have been evidence of 

contagion. For instance, some car manufacturers might choose to lobby in others ways besides the consultation, 

for instance through meetings with politicians, public campaigns etc.  

 

8.1.2 Adaptation 
The network architecture model presents a different network mechanism to explain homogeneity in the 

behavior of actors. This mechanism is referred to as adaptation. Recalling that the main difference between 

the network architecture model and the network flow model (in which social contagion belongs to) is their 

focus on the determining factor of a specific outcome. The network flow model focuses on communication 

structures among pairs of nodes as the determining factor of outcomes, whereas the network architecture model 

focuses on the surrounding network community. The mechanism of adaptation therefore argues that 

homogeneity in behavior is not related to frequent communication among actors, instead homogeneity occurs 

because actors adapt to their social environment. Actors with similar environments, hence similar network 

relations, will tend to be homogeneous in behavior as well (Borgatti & Grosser, 2015). Such mechanism of 

adaptation is explained through the concept of structural equivalence. As stated previously, structural 

equivalence argues that nodes sharing the same position in a network, i.e. share the same set and types of 

relations, will tend to substitute the other’s role in the network. Structural equivalence therefore takes a much 

broader perspective on homogeneity by focusing on social systems rather than dyad relations (Burt, 1987; 

Erickson, 1988). Since both social contagion and adaption can explain the degree of homogeneity in the 
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behavior of actors, the following section will discuss how results would have been affected if the analysis had 

been based on the concept of adaptation (or structural equivalence).  

 

Focusing on the results of the network analysis of the thesis, no actors appear to be strictly structurally 

equivalent, hence none of the car manufacturers share the exact same positions (i.e. relations) in the network. 

Most manufactures have multiple of the same direct ties but there is a great variance in their strength of ties. 

However, BMW and Honda appear to possess the highest degree of similarity in their network positions. They 

share many of the same ties to the other manufactures and their strength of ties seem to conform as well (despite 

their common tie to Renault, of which BMW has a valued tie of 8 and Honda has a valued tie of 2). Based on 

adaptation, BMW and Honda would be homogeneous in their political positions. However, BMW and Honda 

are rather dissimilar in their political position, hence have a long distance. They provide no indications of 

homogeneity as a result of adaptation, just like the thesis has found no indications of contagion. BMW and 

Honda can of course not solely reject that adaptation would have been a more suitable theoretical mechanism 

to explain homogeneity.  

 

There are no definitive agreements among scholars on which of contagion or structural equivalence that are 

most suitable for explaining homogeneity among actors. Some scholars find structural equivalence to be more 

suitable for explaining homogeneity, e.g. Burt, (1987), whereas others believe that contagion is more suitable, 

e.g. Mizruchi (1989) and Mizruchi & Domhoff (1982). The most important issue in the debate of whether 

contagion or structural equivalence can explain homogeneity, is that some studies view actors connected to 

the same third parties as structurally equivalent, whereas other studies use third-party connections as ties 

between actors (Mizruchi, 1993). This thesis has applied the latter. In the latter, the ties are sources of 

communication, which can be used to determine contagion. In the former, the ties can be compared in terms 

of structural equivalence, which can be used to determine structural equivalence. Therefore, when determining 

structural equivalence based on the data in this paper, it is essentially the same as determining contagion. It is 

therefore reasonable that the results do not seem to differ from the results of the contagion analysis. 

 

There are various other ways of defining ties. Scholars like Galaskiewicz & Wasserman (1989) found that 

structurally equivalent firms, where ties are defined through boundary-spanning personnel, are more likely to 

make similar charitable donations. It is argued that they do so to mitigate the uncertainty of their environment, 

but that network ties are important as explanators of who the actors will mimic, and that the actors they mimic 

are those they are indirectly linked to (Galaskiewicz & Wasserman, 1989). When applying this finding to the 

car manufacturers of this thesis, it could have been expected that key personnel in car manufacturing firms, 

who are in direct contact with the firm’s boundary-spanners, would occasionally act as brokers and pass on 

information about their political behavior, which then would be replicated. However, it would require a very 
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different network analysis, e.g. a mapping of key personnel related to the political position of the firm. 

Furthermore, it would be difficult to determine a comparable distance measure from the structural equivalence 

analysis to compare to the MCA.  

 

In summary, neither social contagion nor adaptation appears to provide explanations for the underlying 

network mechanisms that influence homogeneity in the political positions of the investigated car 

manufacturers. One explanation could be that both mechanisms relate to unconscious types of influence. This 

type of influence might be insufficient for explaining the underlying mechanisms that determine the behavior 

and attitudes of lobby actors. This thesis acknowledges that the political positions of business actors might be 

affected by much more conscious types of influence mechanisms, for example business strategies, coordination 

and self-interests. Solely defining the political behavior of lobby actors based on the unconscious network 

mechanisms of social homogeneity might be too simplistic in complex issues of lobbying. Therefore, the 

following sections will discuss the theoretical insights of the capitalization and coordination mechanisms and 

how these mechanisms could have affected the behavior of actors. However, it is important to keep in mind 

that these mechanisms would have required a different research design.  

 

8.1.3 Capitalization   
Capitalization relates to how actors acquire resources and knowledge through the information flows of their 

network. Such acquired resources and knowledge contribute to actors’ opportunities for performance. The 

network centrality of actors determines their ability to acquire such resources and knowledge, and actors being 

central in networks are argued to be good at innovating. Through their central network positions, such actors 

have the largest access to knowledge from their relations (Borgatti & Lopez-Kidwell, 2014). The capitalization 

mechanism can therefore not be applied to the analysis in the same way that contagion and homogeneity can, 

because it focuses on behavior as an outcome rather than similarity. The capitalization mechanism cannot 

directly contribute to the specific research question of the thesis since it not directly addresses social 

homogeneity. Instead it might provide explanations for why some actors deviate from their ‘expected’ political 

position as derived from the mechanism of social contagion. Thus, a discussion of capitalization serves the 

purpose of explaining why no indications of the contagion mechanism was detected in the data.  

 

In fields with rapid technological development, centrality in networks lead to enhanced performance, because 

centrality enhances an actor’s sources of knowledge, which they can use for innovating. In fields of rapid 

technological development, research breakthroughs are costly and it is assumed that no single firm has all the 

internal capabilities necessary for success (Powell et al., 1996). Firms thus depend on cooperation to reduce 

the uncertainties of developing new products, and the rewards goes to those who are quickest to acquire the 

necessary knowledge through the network. With the current public salience, new competitors and 
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governmental policies focusing on zero- and low emission cars, the car manufacturing industry is indeed facing 

rapid technological developments (CAR, 2014; UNFCCC, 2018). Based on the average network distances of 

actors10, the following can be defined as being central: Toyota (0.26) and BMW (0.28). Mitsubishi (0.56) and 

Suzuki (0.59) are on the other hand less central actors due to their long average distances. Based on the 

capitalization mechanism, Toyota and BMW would therefore be expected to possess good abilities of 

innovating while Mitsubishi and Suzuki would have worse abilities. Assuming that the sales of ZLEVs (Table 

5) could be a measure for the level of innovation within the industry, BMW (6 % sales of ZLEVs relative to 

total sales) and Mitsubishi (4 % sales of ZLEVs relative to total sales) appear to be frontrunners of innovation 

within the group of car manufacturers. Toyota does not currently sell any ZLEVs, neither does Suzuki, Mazda 

or Honda. The arguments of the capitalization mechanism are therefore solely fulfilled when focusing on 

BMW, Mazda and Suzuki. The mechanism is not fulfilled when looking at Toyota and Honda, because these 

actors have central network positions but are not successful innovators (at least not based on the sales of 

ZLEVs).  

 

Focusing on the two-mode network of the car manufacturers and their umbrella organizations (Figure 6), it can 

be identified which umbrella organizations car manufacturers can acquire resources and knowledge from. A 

screening of the motives of the different umbrella organizations reveals that some of them have a strict focus 

on environmentally sustainable car manufacturing, including WBCSD, EGVIA, Hydro EU, CSR EU, EPEE, 

EVIA, ASFE and RECHARGE, or technology and research and development, including ERTRAC and 

EUCAR. Following the capitalization mechanism, car manufacturers connected to these umbrella 

organizations could be expected to have acquired a high degree of knowledge related to ZLEVs, and therefore 

to be progressive in their production and sales of ZLEVs. As mentioned previously, BMW and Mitsubishi are 

manufacturers with the highest share of sold ZLEVs, whereas Toyota, Suzuki, Mazda and Honda currently do 

not sell any ZLEVs. Therefore, it could be expected that BMW and Mitsubishi have more ties to the 

aforementioned 10 umbrella organizations, than Toyota, Suzuki, Mazda and Honda have. This pattern is 

however not entirely reflected, Toyota is a member of seven of the organizations, BMW five, Honda four and 

Mitsubishi three. Suzuki and Mazda are not members of any of the organizations. However, it might be because 

something different is at stake, namely that some of the car manufacturers are the only members of certain 

umbrella organizations and therefore can acquire novel information. BMW is the sole member of EGVIA, 

Mitsubishi a sole member of EPEE and EVIA. Toyota is the only one member of ASFE and RECHARGE, 

and Honda shares all its memberships with other car manufacturers. This reflects that car manufacturers being 

a sole member of one of the environmentally focused umbrella organizations, like BMW and Mitsubishi, can 

 
10 It must be acknowledged that a network analysis focusing on centralization measures like degree, betweenness and 
closeness centrality are more suitable when focusing on the mechanism of capitalization. However, the research design 
of this thesis has not been geared for such analysis.    
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benefit from the knowledge acquired from these umbrella organizations. This might explain why 

manufacturers like BMW and Mitsubishi the manufactures with the highest sales of ZLEVs are, hence 

manufacturers who are good at innovating.  

 

Subsequently, this could explain why a manufacturer like BMW deviate from the political positions of the 

other manufactures by taking a more progressive stance towards the legislation (Figure 14). Capitalization 

might explain how BMW has acquired knowledge and information from its central position in the network, 

which have positioned the manufacturer as a frontrunner in the development and sales of ZLEVs. At the same 

time, BMW has a quite progressive stance towards the legislation, which could be a way for BMW to utilize 

its knowledge and ZLEV development as a competitive advantage. On the other hand, a manufacturer like 

Mitsubishi, which also can be perceived as a frontrunner in the ZLEV production, has a decentral network 

position. Capitalization can therefore not sufficiently explain how they have gained the knowledge necessary 

for their technological development. Yet, both Mitsubishi and BMW are ‘sole’ members of some umbrella 

organizations focusing on environmentally friendly car manufacturing, which could be a way for them to have 

gained novel information. Mitsubishi has not taken a very progressive stance towards the legislation, rather it 

is clustered with manufacturers that are not very advanced in the ZLEV production. A potential explanation 

for this could be contagion, since Mitsubishi’s dyad relations seem to congregate well with an upwards-sloping 

line in Figure 18, whereas BMW’s dyad relations are some of the heaviest outliers in Figure 18. The 

capitalization mechanism therefore contributes, in part, to the understanding of why no contagion indications 

were found in results. 

 

8.1.4 Coordination 
This section will discuss how the mechanism of coordination, founded in the social capital perspective and 

based on the network architecture model, could contribute to the understanding of results in this thesis. 

However, it is acknowledged that the coordination mechanism focuses more on performance as output rather 

than homogeneity. Following the theoretical mechanism of coordination, networks can be utilized by actors to 

benefit from the knowledge of others to coordinate. The correspondence analysis in this thesis says something 

about the actors’ political positions, while the network analysis shows how actors are connected to each other. 

Therefore, it is possible to compare how coordinated the car manufacturers seem from the correspondence 

analysis and relate it to the network analysis. 

 

In Figure 11, the car manufacturers Honda, Toyota, Mitsubishi, Suzuki, Skoda and Volkswagen, along with 

the organizations VDA, ACEA, VDIK and SMMT seem to have a somewhat coordinated lobbying attempt. 

This is because they have answered the survey questions in such a similar matter, that it is assumed to be 

coordinated. Particularly, there appears to be some level of coordination between Skoda, Volkswagen, SMMT, 
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VDA and ACEA, since they have answered the survey in a completely similar way. Honda, Toyota, 

Volkswagen and Skoda are quite well-connected, whereas Mitsubishi and Suzuki are less well-connected in 

the network, but they do have ties to some of the other actors. The coordination mechanism implies that these 

actors have coordinated to some extent by using each other’s knowledge to jointly form a united front. The 

coordination mechanism does not reveal an immediate reason to why Renault, Nissan, Mazda and BMW have 

not coordinated with the rest. For instance, BMW is also a member of VDA, ACEA and VDIK and thus from 

the coordination mechanism would have been expected to coordinate with the others. However, BMW has 

incentives to deviate from the rest, because it might gain a competitive advantage due to its technological 

advancement if regulation becomes stricter. Mitsubishi has the same incentives, but opposite BMW, 

Mitsubishi has quite weak ties to all of its connections. Yet, Mitsubishi’s ties to Honda, Toyota, Skoda and 

Volkswagen are its strongest. Therefore, the contagion mechanism is a much better fit to explain Mitsubishi’s 

position towards the legislation, because it seems that they have been ‘contaminated’ by the actors they are 

most strongly connected to, rather than they have coordinated with others in a strategic and performance 

motivated way.  

 

The coordination mechanism could also provide a different explanation of why Mitsubishi has not aligned 

their position towards BMW or Nissan-Renault (who they are in partnership with). In policy areas, where there 

are industry-wide benefits or obstacles, the nature of lobbying is often more cooperative. Whereas in policy 

areas where there are more narrow-selective benefits, the nature of lobbying is often more competitive. For 

instance, car manufacturers with only one umbrella membership might perceive the collective benefits of 

staying in this umbrella organization to be high compared to the potential selective benefits of leaving the 

umbrella organization. Well-connected actors like BMW therefore have more incentives to not follow the line 

of an umbrella organization, because they have many other sources of information and potential coordination. 

Less well-connected actors like Mitsubishi (having eight umbrella memberships, which is the third lowest 

number in the data of this thesis), might perceive the benefits of coordinating with others high compared to 

selective benefits of choosing a different position. However, from the research design of this thesis, it is 

impossible to determine whether Mitsubishi’s position stems from a conscious choice to stay in a coordinated 

lobbying attempt with peers or if the manufacturer has unconsciously been exposed to contagious network 

effects.  

 

8.2 Methodological limitations 

This section highlights four main methodological limitations related to the overall research design of the thesis. 

The first relates to the relatively small set of actors investigated in the thesis, hence the 10 car manufacturing 

companies. This leads to an analytical foundation, where the individual observations (i.e. pairs of 

manufacturers) are provided a significant amount of influence in the sample. The determination of whether 
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contagion has occurred, based on the linear regression of the distances in the network analysis and distances 

in the correspondence analysis, is therefore highly biased by the results of the individual observations. This 

provides observational outliers with (potentially) too much influence on the overall trend in data. In small 

sample sizes, individual observations are provided a significant weight in the overall data trend, which makes 

results very sensitive to outliers. This could have been prevented by increasing the number of observations in 

the sample. It would have been obvious to include other actors involved in the EU’s questionnaire survey, for 

example environmental actors like NGOs, consumer organizations, etc. This would have increased the overall 

quality and accuracy of results. However, such analysis would have been much more time consuming and 

would not have been possible within the overall scope of this master thesis. However, it could have been 

interesting to see how results would have been affected by a larger sample size.  

 

The second limitation of the research design (and thereby also results) is that it is based on a single-case study. 

Findings have therefore solely concluded that there is no indication of contagion in this specific case covering 

a relatively small set of actors involved in a very specific political issue. Generalizing the results of this thesis 

to a more general level is therefore not possible. Being a single-case study, results have only been based on 

the 10 car manufacturers involved in the legislative proposal and not the automobile industry as a whole. It is 

puzzling that only 10 manufacturers have decided to submit a survey response in a legislative proposal so 

important for the future development of the industry. Additionally, it is notable that a majority of the 

manufactures (six out of 10) origin from Japan. Japan is a large car-manufacturing country with substantial 

exports to the European market, why this is no immediate surprise. However, it is surprising that Japanese 

manufacturers are over-represented in the survey while manufactures from other great car-manufacturing 

countries like the United States, China and Korea are completely absent. A potential explanation for this could 

be found in Olson (2000)’s notion of the collective action problem that arises when there are industry-wide 

benefits of lobbying. Actors’ self-interest means that they want to freeride on the lobbying efforts of others, 

meaning that no-one (or only few) end up undertaking lobbying. It would be interesting to upscale the analyses 

of this thesis to include several cases and a larger group of car manufacturers.  

 

Third, it can be discussed whether manufactures’ opinions are already biased in such a topic, since business 

actors in most cases always will favor status quo or less regulation. In some cases, business actors can see an 

economic potential in regulation, for example in terms of a competitive advantage, but often it will be more 

favorable for business actors to operate in a business environment with a minimum level of legislative 

restrictions. This will provide business actors a freer scope in market operations. It can therefore be discussed 

whether the political positions of the car manufacturers already were naturally predetermined by the ‘nature’ 

of the case. This could explain why no indications of contagion have occurred in the analyses.  
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The fourth limitation relates to the fact that the EU consultation survey forms the data frame used in this thesis. 

When conducting a correspondence analysis on a survey issued by the European Commission and then 

conducting a network analysis based on respondents from this survey, the method is restricted to actors hacing 

participated in this survey. If we included other actors in the network analysis, that had not answered the 

survey, no direct comparison of their network positions could have been made to their political positions in 

the correspondence analysis distances. The methodological contribution of this paper, which is to combine 

correspondence analysis and network analysis, could be used on a broader and self-constructed sample. 

Researchers could send out surveys to relevant organizations and conduct the analyses based on such. Yet, 

then the point of investigating actual political positions in the ‘real world’ of lobbying would be lost. 

 

8.2.1 Limitations of the social network analysis 
This section will focus on the two main shortcomings related to the network analysis of the thesis. The first 

shortcoming of the network analysis relates to the definition of a tie. This thesis defines a tie between two 

manufacturers as a co-membership of the same umbrella organization. Only ties of such kinds are therefore 

included in the network analysis. However, there are multiple other ways in which manufacturers are 

connected. For example, it has previously been explained how Renault, Nissan and Mitsubishi are positioned 

in an alliance, and that the three manufacturers have shares of ownership in each other. Alliances and shares 

of ownership must be assumed to be one of the strongest ties between manufacturers, but these are not included 

in the network analysis. Additionally, there are various other types of ties that connect the manufacturers. For 

example, forums outside umbrella organizations in which manufacturers meet, participation in informal 

networking events, business collaborations etc. It is therefore a significant shortcoming of this network analysis 

that it solely defines ties as manufacturers’ co-memberships of umbrella organizations. Such shortcoming must 

be kept in mind when reading the conclusions of this thesis.  

 

The second shortcoming of the social network analysis relates to the discussion of what defines a strong tie. 

This thesis has argued that distances can be another measure for tie strength since actors with short distances 

can engage in more frequent and comprehensive communication. Based on the theory of contagion, such actors 

will therefore be more likely to be homogeneous in their behavior, beliefs and attitudes. However, it is 

discussable how to make the distinction of strong and weak ties based on distances. In the network analysis of 

this thesis the longest distance between a pair of actors is 0.667. The theory of social contagion provides no 

means to define tie strength based on distances. The lack of such definition or standards of references to 

evaluate ties upon makes it difficult to determine which pairs of actors that are likely to become similar. It 

could have been relevant to simply compare strength of ties across several legislative proposals to create such 

standards of reference, but that would require multiple case studies. The network analysis of this thesis has 

tried to overcome this limitation by solely ranking the distances of pairs of actors in the determination of tie 
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strength, based on the assumption that the shorter the distance between a pair of actors, the likelier they are to 

become similar due to contagion. Yet, this might be the reason why no evidence of contagion is found, and 

therefore also points towards the benefits of scaling the analysis up to include a larger sample of actors. 

 

8.2.2 Limitations of the multiple correspondence analysis  
There are four main limitations of the MCA. First, MCA is generally sensitive to outliers. If one respondent 

has answered completely different from all other respondents, it is likely to impact the whole analysis and how 

survey respondents are grouped. An unimportant outlier with a very decentered position can change the shape 

of the MCA output graph so much that interesting contrasts in the data are hidden. This limitation can be 

mediated by removing obvious outliers. The sensitivity to outliers can also be treated as an advantage, as it 

will be easy to detect if there are some respondents, which have answered very differently than others and can 

help point the researchers’ attention to important respondents. To mitigate the risk of the MCA being skewed 

due to outliers, some survey respondents have been removed, which have left several survey-questions 

unanswered. This might leave out important observations in the data, and therefore these respondents have 

been studied manually to be sure that no relevant information has been left out.  

 

Second, it must be addressed as a limitation that an MCA analysis ‘forces’ actors away from each other and 

puts a large degree of importance to the differences and similarities of the survey responses. The MCA of 

solely the car manufacturers depicts the car manufacturers as very far apart in their political positions towards 

the legislation, but the MCA of all respondents shows a picture where the car manufacturers are somewhat 

aligned on their political positions in comparison to other actors, except a few of the car manufacturers. The 

MCA of the car manufacturers therefore serves as a reminder that the differences among the car manufacturers 

are not as vast when compared to other actors.  

 

A third limitation is that MCA produces a model which can only explain part of the variation in the data and 

can therefore not provide the full picture of what the data is showing. The first MCA’s principal components 

could explain 35.96% of the total variation and the second MCA’s principal components could explain 60.25% 

of the total variation. As the respondents of the survey are heterogenous, it is not surprising that the first two 

components could not explain 100% of the total variance. Rather, the components represent variables that are 

homogeneous across the entire sample, and with two principal components the MCAs can explain respectively 

35.96% and 60.25% of the total variance. In the former, there are 67 respondents, and, in the latter, there are 

only 10 respondents. The former analysis therefore includes many different respondents and a large degree of 

heterogeneity, and therefore the total variance explained is lower. On the other hand, in the latter analysis, 

more variance is explained because there are fewer respondents and they are – expectedly – more homogenous 

than the group of 67 respondents, because they all share the characteristic of being car manufacturers. 
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Furthermore, the more variables included, the less variability each dimension will tend to explain. 40 variables 

were included in this thesis, which come from 10 carefully selected survey questions with four answer 

possibilities. This risk has been mitigated by carefully investigating all relevant dimensions to see if there were 

other salient features hidden in dimensions.  

 

Last, MCA analysis treats all input variables equally and then shows the strongest relationships. This might be 

a problem if making an analysis on an entire survey, because some questions might be repeated or are less 

important. Therefore, a careful selection of relevant survey questions has been chosen for the analysis. The 

selection of questions might however also produce a potential weakness in the study, as it is subject to 

researcher bias and what questions are considered important according to the researcher. This weakness has 

been mitigated by cross-checking the important questions with what has been highlighted by other sources as 

the most important questions in the survey.  

9 Conclusion  
This thesis has investigated the extent to which social contagion can explain homogeneity in the political 

positions of a group of car manufacturing companies involved in the EU’s legislative proposal: “Setting CO2 

emission performance standards for new passenger cars and for new light commercial vehicles, and repealing 

Regulations (EC) No 443/2009 and (EU) No 510/2011” (COM 676/2017). The thesis found no clear 

indications of social contagion in the political positions of the car manufacturing companies. Hence, results 

have not supported the contagion-argument that actors’ degree of homogeneity in political positions depend 

on their strength of relational ties.    

 

The theory of social contagion focuses on how attitudes, beliefs and behavior can spread through actors in a 

social system. The concept is closely related to crowd behavior and the extent to which homogeneity occurs 

in social systems. The degree of homogeneity in the political positions of manufacturers will affect their 

capabilities of engaging in collaborative lobby activities. This indirectly affects their success as lobby actors 

since collaboration among actors are one of the main conditions for successful influence in policymaking. The 

theory of social contagion therefore inspired an expectation that the social network of the car manufacturing 

companies could explain homogeneity in their political positions on the legislative proposal. More specifically, 

actors with strong relational ties, and thereby a short network distance, were expected to develop homogenous 

political preferences.  

 

The dataset of the thesis has been based on responses from an online survey issued by the European 

Commission to external stakeholders as a part of the development of the legislative proposal. 10 car 

manufacturing companies were identified as respondents of this survey, including; Volkswagen Group, BMW 



 94 

Group, Honda Motor Company, Mazda Motors, Groupe Renault, Nissan Motor Company, Mitsubishi Motors, 

Suzuki Motor Corporation and Toyota Motor Corporation. The analyses of the thesis were three-fold. First, a 

social network analysis of the 10 car manufacturing companies was carried out. The social network analysis 

provided the means to extract network distances between the car manufacturers, which laid the foundation for 

determining the expected degree of homogeneity in their political positions. Second, a multiple correspondence 

analysis was conducted on (1) all respondents of the survey and (2) the 10 car manufacturers. The multiple 

correspondence analysis provided the means to extract distances in actors’ political positions on the legislative 

proposal. Lastly, the network distances between car manufacturers in the social network analysis and their 

political distances from the correspondence analysis were combined in a linear regression, to be able to 

conclude whether there was a correlation between the two distance-measures.   

 

The social network analysis investigated the strength of relational ties between pairs of actors based on their 

network distances. Ties were defined through shared umbrella organization memberships, and the strength of 

a tie increased with the number of shared memberships. Strong ties were defined as actors having short 

distances, and weak ties were defined as actors having long distances. Results found a high degree of 

connectedness in the network of the car manufacturers due to overall strong ties between pairs of 

manufacturers, hence short network distances. Based on these findings, the network analysis concluded that 

the relational ties of manufacturers provided good conditions for homogeneity in political positions to occur. 

Furthermore, the network analysis ranked pairs of manufactures based on their tie strength. The ranking 

concluded that pairs constituted by a mix of actors like BMW, Renault, Nissan, Toyota, Volkswagen and 

Skoda, expectedly would be very similar in political positions, whereas pairs constituted by a mix of actors 

like Mazda, Suzuki and Mitsubishi expectedly would more dissimilar in their political positions.  

 

The correspondence analysis was divided into two sub-analyses. The first multiple correspondence analysis 

was conducted on all survey respondents in a sorted dataset and showed that responses from car manufacturing 

companies were generally distinguished from other survey respondents’, for example environmental groups 

or car component producers. The political positions of the car manufacturers showed that manufactures 

generally were against more regulation, but manufacturers Nissan, Renault, BMW and Mazda deviated from 

the rest. The second multiple correspondence analysis was conducted on solely the 10 car manufacturers and 

showed a more nuanced picture of the differences in the political positions of manufacturers. Toyota, 

Volkswagen, Skoda, Mitsubishi, Honda and Suzuki clustered together and therefore tended to have very small 

political distances between each other. BMW and Mazda had more deviant positions compared to the other 

manufacturers and therefore had rather large political distances to the rest of the actors. Nissan and Renault 

had the same political position, since their survey responses were completely similar. They also deviated a bit 

from the rest of the manufacturers. The correspondence analysis could therefore stress some degree of 
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homogeneity in the political positions of the group of car manufacturers compared to other respondents of the 

survey. However, it is also concluded that the political positions of the individual manufacturers tended to 

deviate from each other.  

 

Combining the analytical findings in the social network analysis and correspondence analysis, the linear 

regression showed that there was no significant correlation between the distances in the two analyses. 

Therefore, based on the results of the linear regression, social contagion cannot explain homogeneity in the 

political positions of car manufacturers involved in this specific proposal. Results were discussed against the 

theory of social contagion, finding that social contagion often occurs in situations of uncertainties. The thesis 

argued that the legislative proposal to reduce CO2 emissions in the automobile industry cannot directly be 

classified as an uncertain situation since reducing emissions has been on the EU’s political agenda for almost 

thirty years. Such finding could explain why results of social contagion were moderate. A further explanation 

for such moderate results could be that contagion effects have been found to be more present in longitudinal 

data, because actors often react to the behavior of their peers over time and that solely determining the political 

positions of actors based on a single survey might be too simplistic.  

10 Suggestions for further research  
Based on the discussion of the thesis, this section will summarize the following six key suggestions for further 

research. As this paper makes a methodological contribution to the literature, the recommendations especially 

focus on how the methodology could be improved for future research purposes.  

 

1. Up-scaling the size of the study to include a larger sample of observations. The research design of this 

paper is limited by the low number of observations, and future research could scale up the research 

design and apply it to a much larger sample of observations. In particular, it would be interesting to 

see if the linear regression becomes significant, if a wider range of actors are included, such that there 

are smaller communities in the network analysis and not just one community of somewhat closely 

connected actors. Furthermore, including actors which do not have business motives might provide 

new insights, as business actors might be predetermined in their positions, because they are trying to 

protect their business models against negation. 

 

2. Up-scaling the study to include several cases, either across issues or as several legislative proposals 

within the same issue area. The findings of this paper do not show evidence of contagion effects, but 

it has been argued that actors react to the behavior of their peers over time, when they have time to 

assess their behavior (Hadden & Jasny, 2017). This would however require a different dataset than the 

consultation survey, because it is a one-time conducted survey. Scaling up the study to include several 
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cases could provide insights into how some actors behave within a certain issue area or if there are 

differences to how actors act in different issue areas.  

 

3. Comparing contagion and structural equivalence effects of the network. A further analysis could have 

developed a measure of structural equivalence in each actor-pair, which could have also been 

compared to the distances in political positions through a linear regression. This would provide a 

directly comparable framework to assess contagion against structural equivalence. 

 

4. Utilizing the methodology presented in this thesis by using a different measure of what a tie 

constitutes. If ties are defined through personal connections, e.g. through meetings on personal-level 

or through LinkedIn connections, it could create a basis for a deeper analysis of structural equivalence 

effect on homogeneity in political positions. It would be interesting to conduct a one-mode network 

analysis of which ties were based on, for instance, participation in same meetings and then to 

investigate the contagion effects by setting it relative to MCA distances. Then, comparing the results 

with a two-mode network analysis of actors and umbrella memberships to be able to distinguish 

between contagion and adaptation mechanism and investigate whether one of them is stronger.   

 

5. Combining a social network analysis with specific measures of performance to test the capitalization 

mechanism. When we compare the findings of the social network analysis with a performance measure 

such as amount of sold zero- and low emissions vehicles, there are indications of a connection. Further 

research could include a wide range of performance related measures in an MCA and make a similar 

research design, which compares distances in social network with distances on the factor map.  

 

6. Combining the research design of this paper with qualitative interviews with selected key personnel. 

Conducting interviews with relevant officers could provide insights into the consciousness of the 

actions taken related to political positions. If a future study could prove contagion effects using the 

framework of this thesis, interviews could also provide valuable insights and triangulation as to 

whether the results are reliable.  
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Appendix 1 Types of electric vehicles (EVs: 
 

• Mild Hybrid Vehicles: Mild Hybrid Vehicles are widely referred to as traditional fuel-driven car with 

a small electrical battery. They run primarily on fuel but can briefly switch to electricity e.g. during 

acceleration. This thesis does not consider mild hybrid vehicles to be electric vehicles. 

• Traditional Hybrid Vehicles: Hybrid vehicles have a normal internal combustion engine and an 

electric battery. Hybrid cars run on a mix of fuel and electricity, automatically switching between the 

two sources of power. The battery recharges when the car is in motion and does not need to be linked 

to a power station. A hybrid car can on average drive two kilometers on a fully charged battery.  

• Plug-in Hybrid Electric Vehicles (PHEVs): Vehicles that combine a traditional internal combustion 

engine with an electric motor. In PHEVs, the electric battery plays a much larger role compared to the 

other types of hybrid vehicles and can swift to the traditional fuel motor when the electric motor run 

out of power. However, the electric battery must be recharged at a power station. A PHEV car can on 

average run between 15 to 60 kilometers per fully charged battery.  

• Battery Electric Vehicles (BEVs): Vehicles that are entirely powered by an electric battery and do not 

have an alternatively power source. BEVs must therefore be recharged at power stations. The average 

BEV has a range of 130 kilometers before it runs out of battery.   

• Fuel Cell Electric Vehicles (FHEVs): Vehicles are powered by an electric motor and charged by a 

chemical reaction of a combination of hydrogen and the oxygen surrounding the car. Through this 

chemical reaction electricity for the car is generated. The hydrogen must be topped-up in the same 

way as traditional fuel vehicles, and the production of hydrogen for these fuel cells emit the same 

amount of CO2 emissions as charging a PHEV.  

 

This thesis defines PHEVs, BEVs and FHEVs as zero- and low emission vehicles (ZLEVs).  
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Appendices related to the social network analysis 

 
 
Appendix 2.1 Matrix of the two-mode network of the automobile industry (binary and undirected ties) 

 
Appendix 2.2 Example of network analysis code in R (one mode network) 

 
 

 

Appendices related to the multiple correspondence analyses 

Appendix 3.1 Survey from the EU Commission 
 
Survey from the EU commission (20 July - 28 October 2018), incl. all questions. Some respondents have not 

been exposed to all questions, because some questions exclude other questions. 

 
Part 1: General Questions 
Main problem to address 
Question 1 Setting CO2 emission targets for new cars and light commercial vehicles in the EU in order to 

reduce emissions from this segment and contribute to meeting the EU's overall climate goals 
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The need for EU action 
Question 2a Member States would individually implement legislation to reduce LDV CO2 emissions 
Question 2b Legislation introduced by individual Member States would lead to market fragmentation and 

higher costs 
Question 2c Member States would have difficulty to achieve the Member States would have difficulty to 

achieve the necessary reductions to meet EU climate goals 
Main policy objectives 
Question 3a Continuing to reduce CO2 emissions from cars and light commercial vehicles cost effectively and 

in line with EU climate and energy goals 
Question 3b Ensuring technology neutrality (e.g. between different powertrains) 
Question 3c Ensuring competitive neutrality between manufacturers 
Question 3d Preserving the competitiveness of EU automotive manufacturing 
Question 3e Ensuring that the legislation's impacts are socially equitable 
Question 3f Promoting the market uptake of low-emission and zero-emission vehicles 
Question 3g Contributing to reducing air pollution caused by cars and light commercial vehicles (emissions of 

nitrogen oxides, particulate matter, …) 
Form that action should take to reduce LDV CO2 emissions 
Question 4a Legislation setting LDV CO2 emissions targets at EU level 
Question 4b Use of vehicle or fuel taxes or other incentives by Member States to affect vehicle choice and use 
Question 4c A voluntary agreement with industry to reduce new vehicle CO2 emissions 
Question 4d Member State actions to influence vehicle choice in other ways such as restricting access to urban 

areas for certain types of vehicles 
Question 4e Development of international standards for LDV fuel economy 
Question 4f No action 
Question 4g Other 
Question 4g2 Specification of other 
The level of future LDV CO2 emissions targets 
Question 5a In comparison to the current reduction rates, do you think new targets for the period after 2020 

should be set at levels which require: 
Question 5b What is your view on the timetable for the post-2020 strategy on cars and vans? 
Innovation and competitiveness 
Question 6a Increase the competitiveness of EU industry on the global market 
Question 6b Increase the likelihood of the EU automotive industry developing further CO2 reducing 

technology for conventional engines 
Question 6c Increase the likelihood of the EU industry developing technology for alternative powertrains 
Social impacts 

 

Question 7a Is the distributional impact of LDV CO2 legislation likely to lead to benefits for lower income 
social groups and countries? 

Question 7b Should the impact on second hand LDV purchasers be considered when assessing the social 
impacts of the legislation? 

Question 7c Should cross-border trade in second hand vehicles be taken into consideration in assessing the 
impacts of the legislation? 

Any additional comments 
Question 8 Any additional comments 
Part 2: Policy design questions 
Aspects of regulatory approach  
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Question 9a In addition to cars (M1) and Light Commercial Vehicles (N1), should the legislation also cover 
heavier vehicles (N2 type)? 

Question 9b Should the car Regulation also include small Light Commercial Vehicles? 
Question 9c Should cars and Light Commercial Vehicles be covered by the same Regulation? 
Question 9d Should the current approach where manufacturers are the regulated entity be replaced by 

regulating manufacturer groups? 
Question 9e Should the current Tank To Wheel (TTW) metric be replaced by a Well To Wheel (WTW) 

metric? 
Question 9f Should the current approach based on CO2 emissions be replaced by an approach based on energy 

use? 
Question 9g Should the metric used to set the target also include emissions occurring during manufacturing 

and at the time of disposal of the vehicle ? 
Measuring performance 
  
Question 10a Do you think the Commission should explore what potential exists to further reduce the 

divergence between the test cycles and real world emissions? 
Question 10b Should supplemental driving tests be implemented to give values closer to real emissions? 
Question 10c Should data based on mass monitoring of fuel consumption in vehicles be used for monitoring 

programmes? 
Question 10d Other 
Question 10d2 Please specify 
Technology specific requirements 
Question 11a Should manufacturers be given the freedom to choose the mix of technologies and emission levels 

for their vehicles provided they meet the overall target set for them? 
Question 11b Should specific CO2 targets be set for different fuel types or technologies? 
Question 11c Should manufacturer's targets continue to be set based on their sales weighted average 

registrations (as in the current legislation)? 
Question 11d Should average mileage by fuel and vehicle segment be taken into account in establishing targets? 
How should the effort be shared between actors 
Question 12a Should a utility parameter be used to distribute the effort between different vehicle manufacturers 

(as in the current legislation)? 
Question 12b Which utility parameter should be used? 
Question 12c Other utility parameter please specify 
Incentivising low- and zero-emission vehicles 
Question 13a Should there be a mechanism in the CO2 legislation to encourage the deployment of low- and zero 

emission vehicles  
Question 13b Should manufacturers be required to produce and sell a minimum proportion of low- and zero 

emission vehicles? 
Question 13c Should other types of incentives be put in place for low- and zero-emission vehicles (instead of 

requirement to produce and sell a minimum proportion of low- and zero emission vehicles)? 
Question 13d How could incentives for low- and zero- emission vehicles be designed in the future legislation? 
Question 13e What criteria should be used for defining low- and zero emissions vehicles: CO2 emission 

performance 
Question 13e2 If yes, how could an appropriate criterion be defined? 
Question 13f What criteria should be used for defining low- and zero-emissions vehicles: Zero emission range 

(km) 
Question 13f2 If yes, how could an appropriate criterion be defined? 
Question 13g What criteria should be used for defining low- and zero-emissions vehicles: Other 
Question 13g2 Other: please specify 
Technologies which reduce CO2 emissions but not during the type approval test 
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Question 14a Should CO2 emission reductions arising from deployment of technology which reduces emissions 
in normal driving but whose benefit is not shown in the normal test cycle be taken into account in 
the legislation? 

Question 14b Continuation of the current eco-innovation scheme 
Question 14c List of technologies eligible for off-cycle credits 
Question 14d An approach based on measuring in-use fuel consumption from vehicles fitted with the 

technology 
Question 14e Other - please specify below 
Question 14e2 Specification of other 
Small volume and niche manufactures 
Question 15a Should derogations for small volume manufacturers (less than 10,000 registrations per year) be 

continued? 
Question 15b Should derogations for niche manufacturers (10,000 to 300,000 registrations per year) be 

continued 
Question 15c If derogations are continued, should these be based on worldwide sales (instead of EU sales) for 

those manufacturers? 
Question 15d Should derogations be granted for certain types of vehicles rather than for manufacturers? 
Additional Comments  
Question 16 If you have any comments or supplementary information to add to your replies to the questions in 

section 2, please insert this here (max 200 characters) 
 
Appendix 3.2 Abbreviations of the 67 survey respondents 

 Name Short names 
1 ACEA - European Automobile Manufacturers Association ACEA 
2 Achmea ACHMEA 
3 ADAC e.V. ADAC 
4 Association for Emissions Control by Catalyst (AECC) AECC 
5 European LPG Association (AEGPL) AEGPL 
6 Austrian Federal Eco AFE 
7 Altroconsumo Altroconsumo 
8 ANEC ANEC 
9 An Taisce, the National Trust for Ireland ANTaisce 
10 APETRO APETRO 
11 AustriaTech - Federal Agency for Technological Measures AustriaTech 
12 Austrian Federal Chamber of Labour (BAK) BAK 
13 Works council BMW BMW 
14 Robert Bosch GmbH Bosch 
15 Clean Air Action Group (Levegő Munkacsoport) CAAG 
16 Det Økologiske Råd DOEK 
17 Deutsche Umwelthilfe (DUH) DUH 
18 European Fuel Oxygenates Association (EFOA) EFOA 
19 Environmental Pillar EnvironmentalPillar 
20 European Small volume Car manufacturers Alliance (ESCA) ESCA 
21 ETRMA ETRMA 
22 European Aluminium EuropeanAluminium 
23 ExxonMobil Petroleum & Chemical Exxon 
24 Focus Association for sustainable development FAFSD 
25 FIA Region I FIAI 
26 Freight Leaders Council FLC 
27 The Federation of Transport and Environment FoTaE 
28 Frimstone Ltd Frimstone 
29 Freight Transport Association FTA 
30 FuelsEurope FuelsEurope 
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31 Gas Networks Ireland GasNetworks 
32 Honda Motor Europe Ltd. Honda 
33 International Council on Clean Transportation IConCT 
34 Fédération Inter-Environnement Wallonie (IEW) IEW 
35 IndustriALL European Trade Union IndustriALL 
36 KEPKA - Consumers' Protection Center KEPKA 
37 KTI Institute for Transport Sciences Non Profit Ltd.  KTI 
38 The Greater London Authority & Transport for London London 
39 The City of Malmö, Streets and Parks Department Malmo 
40 MASZSZ MASZSZ 
41 Mazda Motor Corporation Mazda 
42 Michelin Michelin 
43 Mitsubishi Motors Corporation Mitsubishi 
44 Neste Corporation Neste 
45 NGVA Europe NGVA 
46 NISSAN INTERNATIONAL s.a. NISSAN 
47 Norsk Hydro ASA NorskHydro 
48 OMV Aktiengesellschaft OMV 
49 Reseau Actio Climat France RACF 
50 Renault SAS Renault 
51 Skoda Skoda 
52 The Society of Motor Manufacturers and Traders Limited SMMT 
53 Sedigas Sedigas 
54 SHV Energy SHV 
55 Stichting Natuur & Milieu StichtingNM 
56 SUZUKI MOTOR CORPORATION Suzuki 
57 Test-Achats / Test-Aankoop TestAchats 
58 TOTAL S.A. Total 
59 TOYOTA MOTOR EUROPE Toyota 
60 UPEI UPEI 
61 Vattenfall AB Vattenfall 
62 Verbraucherzentrale Bundesverband e.V. VbBV 
63 Verkehrsclub Deutschland e.V. (VCD) VCDE 
64 VCÖ - Mobilität mit Zukunft VCOO 
65 Verband der Automobilindustrie VdA 
66 Association of International Motor Vehicle Manufacturers (VDIK) VDIK 
67 Volkswagen AG Volkswagen 

 
Appendix 3.3 MCA and HCA R-code 
Example of R code used for making the MCA and HCPC using FactoMineR: 

 
 
Appendix 3.4 Extract of the dataset used in R 
 
The dataset has been constructed based on the selected survey questions and supplementary questions. First 

is the dataset used in the first MCA, second is the dataset used in the second MCA.  
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Appendices related to the first MCA analysis 

Appendix 4.1 Eigenvalues 

 

Eigenvalues       
 Dim. 1 Dim. 2 Dim. 3 Dim. 4 Dim. 5 Dim. 6 
Variance 0.538 0.326 0.257 0.186 0.142 0.119 
% of var. 22.38 13.581 10.693 7.763 5.906 4.972 
Cum. % of var.  22.38 35.961 46.654 54.417 60.323 65.295 

       
 Dim. 7 Dim. 8 Dim. 9 Dim. 10 Dim. 11 Dim. 12 
Variance 0.111 0.108 0.095 0.089 0.072 0.063 
% of var. 4.613 4.481 3.974 3.71 2.99 2.608 
Cum. % of var.  69.908 74.389 78.363 82.073 85.063 87.671 

       
 Dim. 13 Dim. 14 Dim. 15 Dim. 16 Dim. 17 Dim. 18 
Variance 0.058 0.044 0.037 0.036 0.025 0.024 
% of var. 2.422 1.818 1.545 1.518 1.052 0.981 
Cum. % of var.  90.093 91.911 93.456 94.974 96.026 97.007 

       
 Dim. 19 Dim. 20 Dim. 21 Dim. 22 Dim. 23 Dim. 24 
Variance 0.022 0.018 0.013 0.011 0.007 0.001 
% of var. 0.922 0.759 0.536 0.441 0.284 0.051 
Cum. % of var.  97.929 98.688 99.224 99.665 99.949 100 
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Appendix 4.2. Contributing survey respondents and variables to dimension 1, 2 and 3 

  
Top 15 contributing variables to dimension 1 Top 15 contributing organizations to dimension 1 

 
 

Top 15 contributing variables to dimension 2 Top 25 contributing organizations to dimension 2  
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Top 20 contributing variables to dimension 3 Top 20 contributing organizations to dimension 3 

  

Appendix 4.3 MCA factor map for dimension 3 and 4 
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Appendix 4.4 Coordinates of each variable  
 Dim. 1 Dim. 2 Dim. 3 
TargetRate_0 -0.01 0.54 2.11 
TargetRate_higher -0.65 -0.84 -0.17 
TargetRate_less 1.45 0.00 -0.38 
TargetRate_similar -0.39 0.84 -0.36 
LZtech_0 -0.07 0.58 4.33 
Lztech_Agree -0.37 0.07 -0.21 
LZtech_Disagree -0.78 -0.90 0.09 
Lztech_Neutral 1.55 -0.22 0.13 
LZalterTech_0 0.39 0.35 5.32 
LZalterTech_Agree -0.43 -0.03 -0.15 
LzalterTech_Neutral 1.44 0.07 0.15 
MSPotential_Neutral     -0.10 0.87 -1.16 
MSPotential_No 2.15 -0.21 -0.35 
MSPotential_Yes -0.27 -0.07 0.18 
MSRequirements_Neutral -0.11 1.78 -0.89 
MSRequirements_No 1.63 -0.34 -0.34 
MSRequirements_Yes -0.44 -0.21 0.25 
Msdata_Neutral -0.18 0.91 -0.68 
Msdata_No 1.28 -0.11 0.50 
Msdata_Yes -0.56 -0.58 0.21 
LZincentive_0 0.83 1.98 -0.95 
LZincentive_Neutral     -0.37 0.90 -0.17 
LZincentive_No -0.28 0.56 0.78 
LZincentive_Yes 0.24 -0.67 -0.07 
LZrequirement_0 -0.31 0.81 0.10 
LZrequirement_Neutral 0.88 0.74 -0.96 
LZrequirement_No 1.40 -0.31 0.25 
LZrequirement_Yes -0.69 -1.15 -0.26 
SMEcontinue_Neutral -0.37 0.33 0.19 
SMEcontinue_No -0.81 -1.11 -0.40 
SMEcontinue_Yes 0.97 -0.17 -0.19 
SMEniche_Neutral -0.08 0.72 0.59 
SMEniche_No 0.63 -0.51 -0.25 
SMEniche_Yes 1.21 0.05 -0.25 

 
Appendix 4.5 Squared cosine 
 

Squared cosine for all survey respondents in dimension 1, 2, and 3. The quality of the representation is called 

the squared cosine (cos2), which measures the degree of association between variable categories and a 

particular axis. If a variable category is well represented by two dimensions, the sum of the cos2 is close to 

one. For some of the row items, more than 2 dimensions are required to perfectly represent the data.  

 
 Dim. 1 Dim. 2 Dim. 3 
TargetRate_0 0.00 0.04 0.60 
TargetRate_higher 0.24 0.40 0.02 
TargetRate_less 0.66 0.00 0.04 
TargetRate_similar 0.06 0.28 0.05 
LZtech_0 0.00 0.01 0.58 
Lztech_Agree 0.40 0.01 0.13 
LZtech_Disagree 0.02 0.02 0.00 
Lztech_Neutral 0.58 0.01 0.00 
LZalterTech_0 0.00 0.00 0.43 
LZalterTech_Agree 0.59 0.00 0.07 
LzalterTech_Neutral 0.60 0.00 0.01 
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MSPotential_Neutral     0.00 0.08 0.13 
MSPotential_No 0.54 0.01 0.01 
MSPotential_Yes 0.30 0.02 0.13 
MSRequirements_Neutral 0.00 0.43 0.11 
MSRequirements_No 0.54 0.03 0.03 
MSRequirements_Yes 0.30 0.10 0.14 
Msdata_Neutral 0.00 0.38 0.21 
Msdata_No 0.64 0.00 0.08 
Msdata_Yes 0.43 0.27 0.03 
LZincentive_0 0.01 0.06 0.01 
LZincentive_Neutral     0.52 0.34 0.01 
LZincentive_No 0.25 0.05 0.09 
LZincentive_Yes 0.01 0.56 0.01 
LZrequirement_0 0.06 0.56 0.01 
LZrequirement_Neutral 0.01 0.02 0.03 
LZrequirement_No 0.07 0.03 0.02 
LZrequirement_Yes 0.19 0.52 0.03 
SMEcontinue_Neutral 0.18 0.14 0.05 
SMEcontinue_No 0.09 0.17 0.02 
SMEcontinue_Yes 0.43 0.01 0.02 
SMEniche_Neutral 0.00 0.22 0.15 
SMEniche_No 0.32 0.21 0.05 
SMEniche_Yes 0.50 0.00 0.02 

 
Squared cosine for survey respondents: 

 
 
Appendix 4.6 Contribution of variable categories 
 
The contribution of the variable categories (in %) to the definition of the dimensions. The variable categories 

with the larger value, contribute the most to the definition of the dimensions. Variable categories that 

contribute the most to the dimensions are the most important in explaining the variability in the data set. 

 
 Dim. 1 Dim. 2 Dim. 3 
TargetRate_0 0.00 1.05 0.02 
TargetRate_higher 2.84 7.83 0.07 
TargetRate_less 9.37 0.00 1.22 
TargetRate_similar 0.82 6.10 1.47 
LZtech_0 0.00 0.31 4.89 
Lztech_Agree 1.88 0.11 0.14 
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LZtech_Disagree 0.34 0.74 0.03 
Lztech_Neutral 8.65 0.29 2.83 
LZalterTech_0 0.04 0.06 8.47 
LZalterTech_Agree 2.65 0.02 0.10 
LzalterTech_Neutral 8.68 0.04 0.03 
MSPotential_Neutral     0.02 2.10 18.82 
MSPotential_No 8.95 0.14 0.13 
MSPotential_Yes 1.07 0.12 2.48 
MSRequirements_Neutral 0.03 11.57 4.31 
MSRequirements_No 9.65 0.69 0.42 
MSRequirements_Yes 2.51 0.95 1.47 
Msdata_Neutral 0.19 7.98 0.83 
Msdata_No 7.30 0.08 0.27 
Msdata_Yes 2.59 4.64 0.15 
LZincentive_0 0.19 1.80 3.51 
LZincentive_Neutral     0.76 7.40 3.25 
LZincentive_No 0.19 1.27 6.68 
LZincentive_Yes 0.62 7.71 5.26 
LZrequirement_0 0.84 9.26 6.28 
LZrequirement_Neutral 0.44 0.51 3.76 
LZrequirement_No 8.18 0.67 2.83 
LZrequirement_Yes 2.51 11.49 1.16 
SMEcontinue_Neutral 1.43 1.90 2.25 
SMEcontinue_No 1.44 4.55 0.17 
SMEcontinue_Yes 5.52 0.29 5.15 
SMEniche_Neutral 0.04 4.74 4.41 
SMEniche_No 3.33 3.55 0.08 
SMEniche_Yes 6.93 0.02 0.07 

 
Appendix 4.7 Response distribution 

 
Responses on each variable, across the three clusters (all survey respondents n = 67) 

 Cluster 1 (n = 19) Cluster 2 (n = 38) Cluster 3 (n = 10) 
Variable   % of cluster   % of cluster   % of cluster 
Type_Academic 1 5.26% 1 2.63% 0 0.00% 
Type_Civil Society 13 68.42% 8 21.05% 0 0.00% 
Type_International organization 1 5.26% 2 5.26% 1 10.00% 
Type_Private enterprise 1 5.26% 11 28.95% 5 50.00% 
Type_Professional organization 2 10.53% 14 36.84% 4 40.00% 
Type_Public authority 1 5.26% 2 5.26% 0 0.00% 
Sector_Academic 0 0.00% 1 2.63% 0 0.00% 
Sector_Auto parts 0 0.00% 6 15.79% 0 0.00% 
Sector_Car manufacturing 0 0.00% 5 13.16% 10 100.00% 
Sector_consumer protection 2 10.53% 6 15.79% 0 0.00% 
Sector_environment 13 68.42% 1 2.63% 0 0.00% 
Sector_government 1 5.26% 2 5.26% 0 0.00% 
Sector_metals 0 0.00% 2 5.26% 0 0.00% 
Sector_oil 0 0.00% 8 21.05% 0 0.00% 
Sector_renewable energy 2 10.53% 3 7.89% 0 0.00% 
Sector_trade union 0 0.00% 2 5.26% 0 0.00% 
Sector_transport 1 5.26% 2 5.26% 0 0.00% 
Country_0 1 5.26% 0 0.00% 0 0.00% 
Country_austria 2 10.53% 2 5.26% 0 0.00% 
Country_Belgium 2 10.53% 14 36.84% 2 20.00% 
Country_Denmark 1 5.26% 0 0.00% 0 0.00% 
Country_Finland 0 0.00% 1 2.63% 0 0.00% 
Country_France 1 5.26% 3 7.89% 0 0.00% 
Country_Germany 2 10.53% 6 15.79% 4 40.00% 
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Country_Greece 0 0.00% 1 2.63% 0 0.00% 
Country_Hungary 1 5.26% 2 5.26% 0 0.00% 
Country_Ireland 3 15.79% 0 0.00% 0 0.00% 
Country_Italy 0 0.00% 1 2.63% 0 0.00% 
Country_Japan 0 0.00% 2 5.26% 2 20.00% 
Country_Netherlands 2 10.53% 1 2.63% 0 0.00% 
Country_Norway 0 0.00% 1 2.63% 0 0.00% 
Country_Portugal 0 0.00% 1 2.63% 0 0.00% 
Country_Slovenia 1 5.26% 0 0.00% 0 0.00% 
Country_Spain 1 5.26% 0 0.00% 0 0.00% 
Country_Sweden 1 5.26% 1 2.63% 0 0.00% 
Country_UK 1 5.26% 2 5.26% 2 20.00% 
TargetRate_0 0 0.00% 8 21.05% 0 0.00% 
TargetRate_higher 18 94.74% 6 15.79% 0 0.00% 
TargetRate_less 0 0.00% 6 15.79% 10 100.00% 
TargetRate_similar 1 5.26% 18 47.37% 0 0.00% 
Lztech_0 0 0.00% 2 5.26% 0 0.00% 
Lztech_Agree 18 94.74% 31 81.58% 1 10.00% 
Lztech_Disagree 1 5.26% 1 2.63% 0 0.00% 
Lztech_Neutral 0 0.00% 4 10.53% 9 90.00% 
LZalterTech_0 0 0.00% 1 2.63% 0 0.00% 
LZaltertTech_Agree 19 100.00% 31 81.58% 1 10.00% 
LZalterTech_Neutral 0 0.00% 6 15.79% 9 90.00% 
MSPotential_Yes 18 94.74% 32 84.21% 4 40.00% 
MSPotential_No 0 0.00% 1 2.63% 6 60.00% 
MSPotential_Neutral 1 5.26% 5 13.16% 0 0.00% 
MSRequirements_Yes 19 100.00% 26 68.42% 1 10.00% 
MSRequirements_No 0 0.00% 4 10.53% 9 90.00% 
MSRequirements_Neutral 0 0.00% 8 21.05% 0 0.00% 
Msdata_Yes 17 89.47% 12 31.58% 1 10.00% 
Msdata_No 0 0.00% 8 21.05% 8 80.00% 
Msdata_Neutral 2 10.53% 18 47.37% 1 10.00% 
Lzincentive_0 0 0.00% 1 2.63% 0 0.00% 
Lzincentive_Yes 18 94.74% 9 23.68% 10 100.00% 
Lzincentive_No 0 0.00% 9 23.68% 0 0.00% 
Lzincentive_Neutral 1 5.26% 19 50.00% 0 0.00% 
Lzrequirement_0 1 5.26% 30 78.95% 0 0.00% 
Lzrequirement_Yes 18 94.74% 1 2.63% 0 0.00% 
Lzrequirement_No 0 0.00% 6 15.79% 9 90.00% 
Lzrequirement_Neutral 0 0.00% 1 2.63% 1 10.00% 
SMEcontinue_Yes 3 15.79% 9 23.68% 9 90.00% 
SMEcontinue_No 7 36.84% 1 2.63% 0 0.00% 
SMEcontinue_Neutral 9 47.37% 28 73.68% 1 10.00% 
SMEniche_Yes 0 0.00% 8 21.05% 9 90.00% 
SMEniche_No 17 89.47% 13 34.21% 0 0.00% 
SMEniche_Neutral 2 10.53% 17 44.74% 1 10.00% 
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Appendix 4.8. Inertia-gain plot of the number of clusters and dendrogram 
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Appendices related to the second MCA analysis 

Appendix 5.1 Eigenvalues 

 
 
Appendix 5.2. Contributing survey respondents and variables to dimension 1, 2, 3 and 4 
 

Eigenvalues       
 Dim. 1 Dim. 2 Dim. 3 Dim. 4 Dim. 5 Dim. 6 Dim. 7 
Variance 0.525 0.499 0.259 0.228 0.125 0.042 0.022 
% of var. 30.885 29.365 15.235 13.423 7.355 2.461 1.276 
Cum. % of var.  30.885 60.25 75.485 88.908 96.263 98.724 100 
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Top 10 contributing variables to dimension 1 Contributing organizations to dimension 1 

  
Top 15 contributing variables to dimension 2 Contributing organizations to dimension 2  

 
 

Top 15 contributing variables to dimension 3 Contributing organizations to dimension 3 
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Top 15 contributing variables to dimension 4 Contributing organizations to dimension 4 
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Appendix 5.3 MCA factor map for dimension 3 and 4 

 
Appendix 5.4 Coordinates of each variable  
 

 Dim. 1 Dim. 2 Dim. 3 Dim. 4 
TargetRate_0 0.39 1.85 0.40 2.26 
TargetRate_less -0.38 -0.30 -0.06 -0.12 
TargetRate_similar 2.64 0.51 0.07 -1.31 
Lztech_Agree 0.79 -0.76 -0.32 0.05 
Lztech_Neutral -0.52 0.51 0.21 -0.03 
LZalterTech_Agree 0.79 -0.76 -0.32 0.05 
LZalterTech_Neutral -0.52 0.51 0.21 -0.03 
MSPotential_Neutral     0.39 -1.66 -0.11 0.94 
MSPotential_No -0.60 0.11 -0.85 -0.43 
MSPotential_Yes 0.21 0.60 0.55 -0.12 
MSRequirements_No -0.38 -0.30 -0.06 -0.12 
MSRequirements_Yes 1.51 1.18 0.23 0.47 
Msdata_Neutral 0.39 -1.66 0.11 0.94 
Msdata_No -0.01 0.52 -0.36 -0.17 
Msdata_Yes -0.70 -0.30 2.73 -069 
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LZincentive_Neutral     0.39 1.85 0.40 2.26 
LZincentive_No 2.64 0.51 0.07 -1.31 
LZincentive_Yes -0.38 -0.30 -0.06 -0.12 
LZrequirement_0 1.51 1.18 0.23 0.47 
LZrequirement_Neutral -0.68 0.57 -0.26 -0.52 
LZrequirement_No -0.34 -0.42 -0.03 -0.06 
SMEcontinue_Neutral 0.03 -1.21 0.83 0.40 
SMEcontinue_No 2.64 0.51 0.07 -1.31 
SMEcontinue_Yes -0.45 0.52 -0.43 0.02 
SMEniche_Neutral -0.70 -0.30 2.73 -0.69 
SMEniche_No 1.14 -0.94 -0.05 0.19 
SMEniche_Yes -0.45 0.52 -0.43 0.02 

 

Appendix 5.5 Squared cosine 
 
Squared cosine for car manufacturing firms in dimension 1, 2, 3 and 4. The quality of the representation is 

called the squared cosine (cos2), which measures the degree of association between variable categories and a 

particular axis. If a variable category is well represented by two dimensions, the sum of the cos2 is close to 

one. For some of the row items, more than 2 dimensions are required to perfectly represent the data. 

 
 Dim. 1 Dim. 2 Dim. 3 Dim. 4 
TargetRate_0 0.02 0.38 0.02 0.57 
TargetRate_less 0.57 0.35 0.01 0.06 
TargetRate_similar 0.77 0.03 0.00 0.19 
Lztech_Agree 0.41 0.39 0.07 0.00 
Lztech_Neutral 0.41 0.39 0.07 0.00 
LZalterTech_Agree 0.41 0.39 0.07 0.00 
LzalterTech_Neutral 0.41 0.39 0.07 0.00 
MSPotential_Neutral     0.04 0.69 0.00 0.22 
MSPotential_No 0.16 0.00 0.31 0.08 
MSPotential_Yes 0.04 0.36 0.31 0.01 
MSRequirements_No 0.57 0.35 0.01 0.06 
MSRequirements_Yes 0.57 0.35 0.01 0.06 
Msdata_Neutral 0.04 0.69 0.00 0.22 
Msdata_No 0.00 0.63 0.30 0.05 
Msdata_Yes 0.06 0.01 0.83 0.57 
Lzincentive_Neutral     0.02 0.38 0.02 0.19 
Lzincentive_No 0.77 0.03 0.00 0.06 
Lzincentive_Yes 0.57 0.35 0.01 0.06 
Lzrequirement_0 0.57 0.35 0.01 0.03 
Lzrequirement_Neutral 0.05 0.04 0.01 0.01 
Lzrequirement_No 0.26 0.41 0.00 0.07 
SMEcontinue_Neutral 0.00 0.63 0.30 0.19 
SMEcontinue_No 0.77 0.03 0.00 0.00 
SMEcontinue_Yes 0.31 0.40 0.27 0.05 
SMEniche_Neutral 0.06 0.01 0.83 0.02 
SMEniche_No 0.56 0.38 0.00 0.00 
SMEniche_Yes 0.31 0.40 0.27 0.07 

 
Squared cosine for car manufacturing firms: 
 

 Dim. 1 Dim. 2 Dim. 3 Dim. 4 
Honda 0.11 0.02 0.81 0.05 
Mazda 0.03 0.57 0.01 0.39 
Mitsubishi 0.18 0.12 0.01 0.04 
Nissan 0.05 0.82 0.00 0.12 
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Renault 0.05 0.82 0.00 0.12 
Suzuki 0.38 0.13 0.01 0.04 
Toyota 0.05 0.03 0.40 0.04 
Volkswagen 0.47 0.06 0.20 0.07 
BMW 0.87 0.03 0.00 0.09 
Skoda 0.47 0.06 0.20 0.07 

 

Appendix 5.6 Contribution of variable categories 
 
The contribution of the variable categories (in %) to the definition of the dimensions. The variable categories 

with the larger value, contribute the most to the definition of the dimensions. Variable categories that 

contribute the most to the dimensions are the most important in explaining the variability in the data set. 

 
 Dim. 1 Dim. 2 Dim. 3 Dim. 4 
TargetRate_0 0.29 6.87 0.63 22.30 
TargetRate_less 2.18 1.40 0.11 0.49 
TargetRate_similar 13.24 0.52 0.02 7.53 
Lztech_Agree 4.72 4.67 1.59 0.04 
Lztech_Neutral 3.14 3.11 1.06 0.02 
LZalterTech_Agree 4.72 4.67 1.59 0.04 
LZalterTech_Neutral 3.14 3.11 1.06 0.02 
MSPotential_Neutral     0.58 11.10 0.10 7.78 
MSPotential_No 2.07 0.07 8.34 2.49 
MSPotential_Yes 0.40 3.64 5.93 0.30 
MSRequirements_No 2.18 1.40 0.11 0.49 
MSRequirements_Yes 8.72 5.59 0.43 1.96 
Msdata_Neutral 0.58 11.10 0.10 7.78 
Msdata_No 0.00 3.77 3.45 0.89 
Msdata_Yes 0.94 0.18 28.73 2.09 
LZincentive_Neutral     0.29 6.87 0.63 22.30 
LZincentive_No 13.24 0.52 0.02 7.53 
LZincentive_Yes 2.18 1.40 0.11 0.49 
LZrequirement_0 8.72 5.59 0.43 1.96 
LZrequirement_Neutral 0.88 0.66 0.25 1.17 
LZrequirement_No 1.50 2.47 0.03 0.11 
SMEcontinue_Neutral 0.00 8.79 8.06 2.08 
SMEcontinue_No 13.24 0.52 0.02 7.53 
SMEcontinue_Yes 2.34 3.24 4.25 0.01 
SMEniche_Neutral 0.94 0.18 28.73 2.09 
SMEniche_No 7.41 5.30 0.03 0.48 
SMEniche_Yes 2.34 3.24 4.25 0.01 

 
Appendix 5.7 Contribution and coordinates of car manufacturers 

 Dim. 1 Dim. 2 Dim. 3 Dim. 4   Dim. 1 Dim. 2 Dim. 3 Dim. 4 
Honda -0.51 -0.21 1.39 -0.33  Honda 4.96 0.90 74.40 4.77 
Mazda 0.28 1.31 0.20 1.08  Mazda 1.52 34.29 1.62 50.90 
Mitsubishi -0.49 0.41 -0.13 -0.25  Mitsubishi 4.64 3.30 0.66 2.68 
Nissan 0.28 -1.18 -0.06 0.45  Nissan 1.52 27.72 0.13 8.88 
Renault 0.28 -1.18 -0.06 0.45  Renault 1.52 27.72 0.13 8.88 
Suzuki -0.45 0.26 -0.09 -0.15  Suzuki 3.78 1.41 0.29 1.01 
Toyota -0.20 -0.17 -0.57 -0.19  Toyota 0.72 0.55 12.62 1.52 
Volkswagen -0.56 0.19 -0.36 -0.22  Volkswagen 5.91 0.76 5.06 2.09 
BMW 1.91 0.36 0.03 -0.63  BMW 69.52 2.61 0.04 17.19 
Skoda -0.56 0.19 -0.36 -0.22  Skoda 5.91 0.76 5.06 2.09 
Coordinates of car manufacturers  Contribution of car manufacturers 
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Appendix 5.8 Response distribution 
 

Responses on each variable, across the four clusters (car manufacturers n = 10) 

 Cluster 1 (n = 6) Cluster 2 (n = 1) Cluster 3 (n = 2) Cluster 3 (n = 1) 
Variable   % of cluster   % of cluster   % of cluster   % of cluster 
Country_Belgium 1 16.67% 0 0.00% 0 0.00% 0 0.00% 
Country_France 0 0.00% 0 0.00% 1 50.00% 0 0.00% 
Country_Japan 2 33.33% 1 100.00% 1 50.00% 1 100.00% 
Country_Germany 2 33.33% 0 0.00% 0 0.00% 0 0.00% 
Country_UK 1 16.67% 0 0.00% 0 0.00% 0 0.00% 
Revenue_low 2 33.33% 1 100.00% 1 50.00% 0 0.00% 
Revenue_medium 1 16.67% 0 0.00% 1 50.00% 1 100.00% 
Revenue_high 3 50.00% 0 0.00% 0 0.00% 0 0.00% 
Employees_low 2 33.33% 1 100.00% 0 0.00% 0 0.00% 
Employees_medium 0 0.00% 0 0.00% 2 100.00% 1 100.00% 
Employees_high 2 33.33% 0 0.00% 0 0.00% 0 0.00% 
Employees_veryhigh 2 33.33% 0 0.00% 0 0.00% 0 0.00% 
Sales_low 1 16.67% 1 100.00% 0 0.00% 1 100.00% 
Sales_medium 2 33.33% 0 0.00% 2 100.00% 0 0.00% 
Sales_high 3 50.00% 0 0.00% 0 0.00% 0 0.00% 
ZLEVsales_low 3 50.00% 1 100.00% 0 0.00% 0 0.00% 
ZLEVsales_medium 2 33.33% 0 0.00% 2 100.00% 0 0.00% 
ZLEVsales_high 1 16.67% 0 0.00% 0 0.00% 1 100.00% 
TargetRate_0 0 0.00% 1 100.00% 0 0.00% 0 0.00% 
TargetRate_less 6 100.00% 0 0.00% 2 100.00% 0 0.00% 
TargetRate_similar 0 0.00% 0 0.00% 0 0.00% 1 100.00% 
Lztech_Agree 1 16.67% 0 0.00% 2 100.00% 1 100.00% 
Lztech_Neutral 5 83.33% 1 100.00% 0 0.00% 0 0.00% 
LZaltertTech_Agree 1 16.67% 0 0.00% 2 100.00% 1 100.00% 
LZalterTech_Neutral 5 83.33% 1 100.00% 0 0.00% 0 0.00% 
MSPotential_Yes 3 50.00% 1 100.00% 0 0.00% 1 100.00% 
MSPotential_No 3 50.00% 0 0.00% 0 0.00% 0 0.00% 
MSPotential_Neutral 0 0.00% 0 0.00% 2 100.00% 0 0.00% 
MSRequirements_Yes 0 0.00% 1 100.00% 0 0.00% 1 100.00% 
MSRequirements_No 6 100.00% 0 0.00% 2 100.00% 0 0.00% 
Msdata_Yes 1 16.67% 0 0.00% 0 0.00% 0 0.00% 
Msdata_No 5 83.33% 1 100.00% 0 0.00% 1 100.00% 
Msdata_Neutral 0 0.00% 0 0.00% 2 100.00% 0 0.00% 
Lzincentive_Yes 6 100.00% 0 0.00% 2 100.00% 0 0.00% 
Lzincentive_No 0 0.00% 0 0.00% 0 0.00% 1 100.00% 
Lzincentive_Neutral 0 0.00% 1 100.00% 0 0.00% 0 0.00% 
Lzrequirement_0 0 0.00% 1 100.00% 0 0.00% 1 100.00% 
Lzrequirement_No 5 83.33% 0 0.00% 2 100.00% 0 0.00% 
Lzrequirement_Neutral 1 16.67% 0 0.00% 0 0.00% 0 0.00% 
SMEcontinue_Yes 5 83.33% 1 100.00% 0 0.00% 0 0.00% 
SMEcontinue_No 0 0.00% 0 0.00% 0 0.00% 1 100.00% 
SMEcontinue_Neutral 1 16.67% 0 0.00% 2 100.00% 0 0.00% 
SMEniche_Yes 5 83.33% 1 100.00% 0 0.00% 0 0.00% 
SMEniche_No 0 0.00% 0 0.00% 2 100.00% 1 100.00% 
SMEniche_Neutral 1 16.67% 0 0.00% 0 0.00% 0 0.00% 
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Appendix 5.9 Inertia-gain plot of the number of clusters and dendrogram 

 

 

 
Organization responses on each variable, across the four clusters (car manufacturers n = 10) 

 Cluster 1 (n = 6) Cluster 2 (n = 1) Cluster 3 (n = 2) Cluster 3 (n = 1) 
Variable   % of cluster   % of cluster   % of cluster   % of cluster 
                 
Dimension 1                 
TargetRate_similar 0 0.00% 0 0.00% 0 0.00% 1 100.00% 
Lzincentive_No 0 0.00% 0 0.00% 0 0.00% 1 100.00% 
SMEcontinue_No 0 0.00% 0 0.00% 0 0.00% 1 100.00% 
MSRequirements_Yes 0 0.00% 1 100.00% 0 0.00% 1 100.00% 
Lzrequirement_0 0 0.00% 1 100.00% 0 0.00% 1 100.00% 
SMEniche_No 0 0.00% 0 0.00% 2 100.00% 1 100.00% 
LZaltertTech_Agree 1 16.67% 0 0.00% 2 100.00% 1 100.00% 
Lztech_Agree 1 16.67% 0 0.00% 2 100.00% 1 100.00% 

                 
Dimension 2                 
MSPotential_Neutral 0 0.00% 0 0.00% 2 100.00% 0 0.00% 
Msdata_Neutral 0 0.00% 0 0.00% 2 100.00% 0 0.00% 
SMEcontinue_Neutral 1 16.67% 0 0.00% 2 100.00% 0 0.00% 
TargetRate_0 0 0.00% 1 100.00% 0 0.00% 0 0.00% 
Lzincentive_Neutral 0 0.00% 1 100.00% 0 0.00% 0 0.00% 
MSRequirements_Yes 0 0.00% 1 100.00% 0 0.00% 1 100.00% 
Lzrequirement_0 0 0.00% 1 100.00% 0 0.00% 1 100.00% 
SMEniche_No 0 0.00% 0 0.00% 2 100.00% 1 100.00% 
Lztech_Agree 1 16.67% 0 0.00% 2 100.00% 1 100.00% 
LZaltertTech_Agree 1 16.67% 0 0.00% 2 100.00% 1 100.00% 
Msdata_No 5 83.33% 1 100.00% 0 0.00% 1 100.00% 
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