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Abstract 
In this study, the difference between shareholder reactions to eco-harmful behaviour by 
firms in China and Germany are being researched. Previous research has focused on 
shareholder reaction in developed countries, especially the US. What remains unknown 
is whether shareholders in developing countries have adopted the same norms 
concerning the environment as shareholders in developed countries. Institutional 
theory, legitimacy theory and desensitization theory are examined in this study. An 
event study was conducted with an [-1,1] and [-1,3] event window surrounding the 
announcement of eco-harmful behaviour by firms. Events were drawn from relevant 
news articles and environmental databases. In total 43 events have been discovered 
over the years 2007 to 2015. Overall, results indicate that the decrease in share prices is 
not significantly different from zero. However, when comparing China and Germany, 
evidence is found that Chinese firms are punished more severely than German firms 
when corporations harm the environment. Contrary to expectations, it can be concluded 
that the institutionalization of environmental norms has taken place in China, either 
through internal or global pressures. 
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Introduction 

 The environment – particularly in relation to climate change - has been a major 

concern for all the nations of the world. In December of 2015, Paris is the stage for the 

United Nations Climate Change Conference (COP 21), with the ambition to achieve a 

legally binding and universal agreement on climate from all the nations and to prevent 

the world from tipping over into full-scale catastrophe late in this century (New York 

Times editorial board, 2015). In order to make sure the global temperature does not rise 

with 2 °C above pre-industrial levels, its main aim is to reduce greenhouse gas emissions 

(UNFCCC, 2015). Governments, businesses and individuals all need to step in to achieve 

this goal in collaboration with each other.  

 The climate discussion and in particular the COP 21 is creating considerable 

global pressure towards individual countries and firms to adapt more sustainable and 

environmentally friendly initiatives. Important to the climate discussion is whether the 

same pressure comes from individual consumers and investors towards organisations, 

or whether governments stand alone in their mission. In this study, the reaction of 

investors towards eco-harmful behaviour by firms stands central; as the owners of the 

corporation, shareholders can use their position to instigate change. The financial 

market has often been found successful in influencing corporate behaviour (Sjöström, 

2010), for the main goal of a corporation has often been seen to be the maximization of 

shareholder wealth (Jensen & Meckling, 1976). Do shareholders of a company care when 

companies go against the global norm of being green? Empirical evidence points to a 

temporary increase in stock return when a company is considered sustainable and 

environmentally friendly (Cheung, 2011), and to a significant decrease in stock return 

when a company behaves irresponsibly towards the environment (Flammer, 2013). 

Although a clear reaction seems to exist in developed nations in Europe and the US, 

there is no knowledge whether this is the case in developing countries. This study aims 

to contribute to CSR literature by comparing market reaction to eco-harmful behaviour 

between Germany and China.  Germany is considered similar to the US, as they are both 

economic powerhouses, have similar levels of GDP (Worldbank, 2014) and have very 

influential foreign policies (ECFR, 2015). Although China has been benefiting from one of 

the world’s highest growth rates for years, it remains a developing country. In the midst 

of environmental crises such as heavy smog and toxic drinking water that have made 

cancer the leading cause of death in the country (Kahn & Yardley, 2007), China keeps 

industrializing further. Yet, China was also present at the COP 21 meeting in Paris and is 

facing more and more global pressure from countries and multinationals to reduce 

emissions and to clean up pollutants in a responsible manner (Jun et al., 2010). Zhu, 

Sarkis and Geng (2005) argue that China faces pressures from outside to behave more 

responsibly, and that both the Chinese government and enterprises have increased 

reasons to initiate environmental management measures. The authors found that 

Chinese enterprises have increased their environmental awareness due to regulatory, 
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competitive and marketing pressures. This is evident as more Chinese enterprises 

highlight their exporting philosophies by pursuing international organizational 

standards. Multinational buyers such as Nike, Walmart, Esquel, and Unilever are 

currently working on ‘greening’ their supply chains, and are actively monitoring the 

environmental practices of supply chain members in China (Jun et al., 2010). If Chinese 

firms do not meet the environmental requirements of green supply chain buyers, they 

risk losing their international customers. As investors play a major role in influencing 

corporate policies, it is important to find out whether they penalize an organisation for 

behaviour harmful to the environment as well, in addition to the external pressures such 

as the climate conference in Paris. Chinese firms have often been found to be large 

offenders of environmental regulations (IPE) and if the investors do not care about the 

problems, corporations might have less incentives to change their ways.  

 The main research question of this study is as follows: Does a dissimilarity exist 

between shareholder reactions in Germany and China in response to eco-harmful 

behaviour by firms? To answer this question two hypotheses are developed around 

three theories. Institutional theory will be used to discuss the institutionalization of 

environmental norms and standards as it took place in developed countries. The 

concepts of reputation and legitimacy are tied strongly to institutional norms and help 

to explain why shareholders value responsible behaviour. In order to discuss the 

different climate in China, institutional theory will again be drawn upon and it will be 

explained why certain ‘western’ norms are not yet the standard in China. Lastly, 

desensitization theory will clarify the potential effect of ‘diminishing returns’ on 

shareholder reactions towards additional eco-harmful behaviour by a firm in China, 

when it is placed in the context of environmental crises that are abundant in the country. 

The research questions will be answered using the methodology of an event study. An 

event study examines the stock price reaction to certain news or events, in this case; 

news of eco-harmful behaviour by firms. This data will be collected by searching for 

news articles using the database LexisNexis and reports by the Chinese environmental 

organisation Institute of Public and Environmental Affairs (IPE). In total 43 events have 

been discovered over the years 2007 to 2015. This research aims to contribute to the 

CSR debate by offering new insights in cross-country differences.  

 The theoretical framework is divided into three parts. Part I will provide a brief 

overview of the existing literature on CSR. Part II will introduce environmental CSR and 

discuss the reasons why eco-friendly behaviour is valued by the shareholders. Finally, 

part III discusses the differences between the German and Chinese society and explains 

reasons why these differences can contribute to dissimilar shareholder reactions to eco-

harmful behaviour. The methodology provides detailed information on data collection, 

event study calculations and the regression analysis. The findings of the event study are 

analysed in the result section and will lastly be discussed and connected to the theory in 
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the conclusion. Additionally, some directions for future research will be provided in the 

conclusion.  

Theoretical framework 

I  CSR research 

 In the last few decades, corporate social responsibility (CSR) research has 

received increased attention among academics and business practitioners. This 

heightened interest in CSR stems from the advent of globalization and international 

trade. As society’s needs have evolved past those that can be fulfilled by the government 

alone, the role of businesses within the social context of society is now in the public 

spotlight (Jamali & Mirshak, 2007). There are numerous examples where corporations 

are acting as if they had the government’s responsibility and take care of the delivery of 

public goods and  the allocation, definition and administration of rights in a country. 

This situation occurs as a result of institutional failure, and businesses choose to step in 

where once only governments acted to provide public services, such as public transport, 

education or healthcare (Crane, Matten, & Moon, 2006). A good example of an 

organization going beyond self-interest and even mere decency, is the pharmaceutical 

firm Merck. Discovering that their drug Mectizan could cure river blindness -a parasitic 

disease carried by flies in the sub-Saharan Africa- Merck committed to supply sufficient 

doses to all who need it free of charge for as long as it takes to eradicate the disease. The 

realization that corporations are sometimes better equipped to deal with societal 

problems than governments, has gained in strength over the last years. The fundamental 

of CSR is that businesses are operating in a manner that meets and even exceeds the 

legal, ethical, commercial and public expectations that society has of business (BSR, 

2001).   

 CSR not only benefits the stakeholders targeted by the corporations’  policies; 

many studies have been conducted to discover the value for the firm itself. Malik (2014) 

argues that firms align their social goals with corporate goals and that CSR is used as a 

strategic tool to maximize value. Most research on CSR has focused on the economic 

aspect of social reality only. Here it is assumed that the corporation is an instrument for 

wealth creation and this is its sole responsibility (Garriga & Melé, 2004). This view is 

most associated with the economist Milton Friedman (1970) who famously said: ‘The 

only one responsibility of business towards society is the maximization of profits to the 

shareholders within the legal framework and the ethical custom of the country’. Malik 

(2014) reports that CSR plays a significant role in enhancing these profits to 

shareholders by promoting employee productivity, ensuring better operating 

performance, expanding the product market, improving capital market benefits, building 

a corporate reputation, and strengthening a firm’s relationship with the society, 

regulators and other stakeholders. It is widely argued in the literature that high-CSR 
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firms are also more likely to realize several capital market benefits, like lowered cost of 

capital, lowered cost of debt and better acceptance from creditors. Some positive 

associations between CSR and stock market performance, measured in terms of stock 

returns, seem to exist according to several researchers (Malik, 2014; Griffin, 2000). 

However, negative correlations between CSR and a firm’s financial performance have 

likewise been found (Griffin & Mahon, 1997). Orlitzky, Schmidt and Rynes (2003) claim 

that most of this existing research suffers from important empirical and theoretical 

limitations.  

 Garriga and Melé (2004) classified the main CSR theories and related approaches 

in four groups. In the first group –the instrumental theories- it is assumed that the 

corporation is an instrument for wealth creation and that this is its sole social 

responsibility. These theories are most in line with the research conducted by Malik 

(2014) and others. Any supposed social activity is accepted if, and only if, it is consistent 

with wealth creation (Garriga & Melé, 2004). However, there can be other motivations 

for businesses to participate in CSR practices, and they will be briefly discussed. The 

second group of theories  in the author’s classification are the political theories that 

emphasize the social power of the corporation, especially in its relationship with society 

and its political responsibility. The third group of theories are the integrative theories, 

and these consider that business ought to integrate social demands because business 

depends on society for its continuity and growth and even for the existence of business 

itself (Garriga & Melé, 2004). The final motivation for a firm to behave responsibly 

towards society is embedded in ethical theories. Similar to Merck providing drugs to 

combat river blindness in sub-Saharan Africa, according to these ethical theories, social 

responsibilities are an ethical obligation above any other consideration (Garriga & Melé, 

2004).  

 Compared to the social, societal and ethical benefits that may arise with 

corporate CSR, the financial benefits to the firm have received the most attention by 

researchers. Orlitzky, Schmidt and Rynes (2003) conducted a meta-analysis of 52 

studies on the relationship between CSR and corporate financial performance (CFP). The 

authors are combating the claim that results are inconclusive and that stable causal 

patterns in this relationship do not exist. They provide a methodologically more 

rigorous review and argue that a number of theoretical conclusions have been 

overlooked or ignored by other researchers. The satisfaction of various stakeholder 

groups is instrumental for organizational financial performance. High CSR can bolster a 

company’s competitive advantage by weighing and addressing the claims of various 

constituents in a fair, rational manner (Orlitzky, Schmidt & Rynes, 2003). When a firm’s 

environment is dynamic and complex, engaging in CSR may help build managerial 

competencies like better scanning skills, processes and information systems, which 

increase the organization’s preparedness for external changes, turbulence and crises. 

Additionally, an organization’s communication with external parties about its levels of 
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CSR may help build a positive image with customers, investors, bankers and suppliers. 

This would then lead to a more efficient utilization of resources (Orlitzky, Schmidt & 

Rynes, 2003). The results of this study indicate that there is indeed a significant 

relationship between CSR and the financial performance of a firm. 

 A firm’s typical CSR activities are most often directed towards their employees by 

improving working conditions or by supporting diversity and minority; towards their 

customers by offering better customer care; or towards the community by increasing 

corporate charity and supporting NGOs (Malik, 2014). One direction of CSR has received 

less attention in the academic world and its benefits to firm value are less obvious 

according to Orlitzky, Schmidt & Rynes (2003): towards the environment. Yet in 

practice, environmental responsibility is becoming an integral part of CSR, and CEOs are 

starting to realise that sustainability is of critical importance to the future success of 

their businesses (Flammer, 2013). Moving into the more specific area of investors’ 

attitude towards environmental issues, the article of Flammer (2013) provides several 

explanations. The author conducted an event study around the announcement of 

corporate news related to environment for all US publicly traded companies from 1980 

to 2009. She finds that companies that report to behave responsibly towards the 

environment experience a significant stock price increase, whereas firms that behave 

irresponsibly face a significant decrease. Moreover, Cheung (2011) found evidence that 

the market values corporate sustainability as the inclusions and exclusions in the Dow 

Jones Sustainability World Index impacted stock returns significantly on the 

announcement day, albeit only temporary.   

 Investors seem to take into account organizations’ behaviour towards the 

environment and sustainability when making the decision to buy or sell the stocks of a 

certain company. If the company’s reputation takes a hit following an environmental 

disaster, the combined decisions of all investors engaged in this stock will be reflected in 

a new share price (MacKinlay, 1997). But if the general public does not concern itself 

with the environment and the reputation-hit is minimal, the share price may not drop at 

all. To discover the importance of sustainability in society it is not very meaningful to 

know what people think and say about environmental issues, but whether they continue 

to spent their money or invest in organizations that pollute. Customers and shareholders 

are in a position to penalize the organization for unethical behaviour and this could be a 

very strong motivation for an organization to change its policy towards one more in 

harmony with the environment. According to Van Beurden and Gössling (2008), indeed 

an increasing number of investors are not only looking at the financial performance in a 

corporation’s portfolio, but are also valuing the way corporations meet their social 

responsibilities, the environment being one of them. The next section will explain why 

investors care about the environmental practices of the organization. 
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II Environmental CSR and shareholder reaction 

 The environment is a common good that is shared by all members in society, and 

is owned by none in particular. In order to understand why eco-harmful behaviour is 

being punished by society – shareholders included – it is important to understand the 

‘tragedy of the commons’ which is described by Hardin (1968).  People and businesses 

are locked into a system that compels them to increase their wealth without limit, in a 

world that is limited and shared. ‘The individual benefits as an individual [...] even 

though society as a whole, of which he is a part, suffers’ (Hardin, 1968, p1245). With the 

problems of pollution, it is not a question of taking something out of the commons like 

the extraction of resources, but of putting something in – sewage, greenhouse gas 

emissions and waste. As air, water and the environment as a whole cannot be fenced, 

businesses that pollute find that its share of the cost of the wastes it discharges into the 

commons is less than the cost of purifying its wastes before releasing them (Hardin, 

1968). Society, however, only shares in the costs but not in the benefits as greenhouse 

gas emissions rise; the rivers are polluted; and nature disappears. Hardin (1968) 

considers this wrong and unethical and prior research on the reaction to eco-harmful 

behaviour by firms teaches that shareholders agree (Flammer, 2013; Cheung, 2011). 

There are several CSR actions organizations can take in order to behave more 

responsible towards the environment. Malik (2014) found that the most typical ways in 

which firms aim to achieve this are by decreasing water and energy costs; the reduction 

of carbon emission; the reduction of hazardous disposal; and by setting up green 

buildings and plantations. The sources of value that stem from these actions are the 

reduction of regulatory fines; and the building of a positive corporate reputation (Malik, 

2014). 

 The benefit of reducing regulatory fines speaks for itself, when a firm keeps its 

pollution level under the legal requirement; it does not get fined. A good corporate 

reputation is also an important asset to a firm and environmental CSR is increasingly 

seen as a means to bolster this reputation (Bertels & Peloza, 2008; Malik, 2014). The 

establishment of a corporate reputation in relation to societal expectation is worth 

discussing further. A reputation does not exist in a vacuum, because the actions of a firm 

are constantly being scrutinized and compared to those in their industry associations, 

and even to developments in other industries (Bertels & Peloza, 2008). As societal 

expectation around environmental issues change, businesses must adapt and try to 

develop new responses to try to satisfy the changing expectation of their stakeholders 

(Zyglidopoulos, 2003). Environmental CSR has become institutionalized with its own set 

of rules, norms and beliefs about how firms in general should and should not act (Bertels 

& Peloza, 2008). Institutionalization is a process that creates similarities in 

organizations, and certain norms slowly become the standard during this process 

(Bertels & Peloza, 2008). In other words, environmental CSR used to be non-existent but 

in some point in time it sprang up and created a ripple effect over the years, where being 
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‘green’ now is considered the new norm. The understanding of how environmental CSR 

has become institutionalized in Europe and the US, will in the next section allow for a 

comparison with this process in China. External pressure to behave responsibly towards 

the environment can come from many different stakeholders. Over the last decades, the 

number of environmental laws and amendments has strongly increased, in addition to a 

substantial increase in scrutiny by the media, as the average number of articles on 

environmental CSR is about six times higher in the 2000s than it was 20 years before 

(Flammer, 2013). In his book, Hoffman (2001) studies the chemical and petroleum 

industry from 1960 to 1993, using institutional theory to understand how those 

industries have been altered by these increasing pressures from society with regard to 

environmental management. In institutional theory it is clear that social issues evolve 

from a period of insignificance, through a period of increased attention and awareness, 

to a period where new norms and routines for addressing the issue become 

institutionalized (Bertels & Peloza, 2003; Zyglidopoulos, 2003). The chemical and 

petroleum industry also went through these periods, as written by Hoffman (2001). 

Over the 33 years examined, the environmental issue went from an internally managed 

institution where it was seen as a nuisance in the 1960s; through periods of external 

coercion and normative self-regulation; up to the point in the 1990s, where the focus 

was placed on top management and board-level integration of proactive environmental 

strategies. Not only the chemical and petroleum industry are subject to the new 

environmental norms, but corporate environmentalism and sustainability have spread 

across industries as well (Zyglidopoulos, 2003). If these industries would not adhere to 

the changing norms on environmental issues, their survival would have been at peril; 

because social actors can grant or withhold legitimacy as a mechanism of social control 

(Bitektine, 2011). Legitimacy can be understood as actors’ perception of the 

organization, as a judgement with respect to the organization, or as the behavioural 

consequences of perception and judgement. Society’s ‘endorsement’ can easily be lost 

when environmental jolts precipitate changes in dominant institutional logic in their 

field (Maguire & Hardy, 2009), and the organization responds poorly to that. The 

reputation and legitimacy-hit a firms takes in the face of eco-harmful behaviour can lead 

to a severe reduction in value for shareholders, as customers, governments, suppliers 

and other stakeholders no longer approve of the firm. A good example of this occurrence 

is Volkswagen (Tuttle, 2015). In September 2015, it was discovered that the automaker 

had programmed its diesel engines to activate emission controls only during laboratory 

testing, to meet the U.S standards. However, in real-world driving the nitrogen oxide 

output was 40 times higher. In the midst of this environmental scandal, Volkswagen had 

lost the faith of the public and was subjected to increased scrutiny, that eventually 

sprawled to other German carmakers. So, it can be established that society does seem to 

care about the environment as ‘being green’ has become the norm for organization, and 

people like to distance themselves from organizations that go against the norm. 

Therefore, some shareholders will penalize the organization by selling their shares 
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when they believe the organization is behaving unethically.  This leads to the first 

hypothesis:  

Hypothesis 1: Eco-harmful corporate behaviour will lead to a decrease in share price 

 As mentioned in the previous section, several benefits occur when organizations 

engage in environmental CSR. For instance, a decrease in the wasting of resources can 

stimulate innovation and enhance competitiveness (Malik, 2014). However, in this study 

the focus is on the loss of (good) reputation as the result of eco-harmful behaviour. This 

is expected to be the main reason why shareholders would penalize this behaviour 

differently in Germany and China. In both countries, benefits associated with increased 

efficiency and competitiveness would reflect the same amount in the share price, as 

these are purely operational and financial benefits. On the other hand, the 

institutionalization of sustainability as the norm and the reputation gains of losses 

associated with that, is the manifestation of public perception and expectation. The 

institutionalization of these environmental norms studied by Hoffman (2001) and 

Flammer (2013) are related to the US and Europe. As Germany, like the US, is an 

economic powerhouse and has reached similar levels of welfare (Jones & Klenow, 2011) 

and GDP (Worldbank, 2014) it seems clear that it also went through the same 

institutionalization process, as is evident by the Volkswagen scandal discussed earlier. 

Until now, it has remained unclear whether the shareholders in a developing country 

with a different culture can be expected to behave the same way. The next section will 

explain the reasons why differences between Germany and China can be expected to 

lead to dissimilarities in shareholder reactions to eco-harmful behaviour, in terms of 

culture, economic development and growth.   

III China’s country effects 

Awareness and culture 

   As nations or regions experience greater prosperity, their citizens demand 

that more attention be paid to non-economic aspects of their lives (Grossman & Krueger, 

1994), such as sustainability and the environment. Gallup’s Health of the Planet survey 

included twenty-four nations (including Asian countries) and consisted of questions 

determining the subjects’ view of the environmental problems, its seriousness and how 

it differs from the numerous cultures (Dunlap, 1994). The most common problems that 

people addressed were air quality, sewage treatment and water quality. People living in 

Asian nations were found to be more concerned with such problems when compared to 

their western counterpart. Now, more than twenty years later, the Chinese people do 

not have any less incentive to be concerned as environmental problems are significantly 

worse (Worldbank, 2014; Kahn & Yardley, 2007).  The question is, do the Chinese people 

feel responsible to do something with their concern? Lai (2000) shows that people living 

in Hong Kong are feeling more responsible when it comes to protecting the environment 
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over the past few years. However, the study also determined that their sense of 

individual duty towards taking corrective measures was significantly weaker than their 

concern. They expected their government to take full responsibility of ensuring that the 

environmental issues were solved through more proactive public policies, yet the 

Chinese people themselves were not ready to following through with the government’s 

proposals (Lai, 2000). Zhu, Sarkis and Geng (2005) likewise found that the importance 

of sustainable behaviour towards the environment is understood by Chinese 

enterprises, although they have lagged in the implementation of these principles into 

practice.  

 The differences in culture between Germany and China will now be addressed 

according to the cultural dimensions by Hofstede, a frequently used concept of country 

culture among academics. The cultures of China and Germany are rather similar in some 

cultural dimensions and could not be more different in other. For instance, they score 

very high on the masculinity dimension (both 66), in which society is driven by 

competition, achievement and success (Hofstede, 2015). China and Germany also score 

almost identical on the long-term orientation dimension, which is important in 

determining a country’s willingness to set aside short-term profits for a greener planet. 

The countries both score very high on this dimension (where China scores 87, and 

Germany 83). The other important dimension, and interestingly the one with the most 

prominent difference in score between the two countries, is individualism (where China 

scores 20 and Germany 67). This means that Germany is a rather individualistic society, 

where people are supposed to look after themselves and their direct family only 

(Hofstede, 2015). China, on the other hand, due to its low individualism score, is a very 

collectivistic society. According to Shafer, Fukukawa and Lee (2007), collectivist cultural 

norms like those in China, will increase the likelihood that people place organizational 

or group interests before their own self-interest. This implies that the Chinese might be 

more reluctant to partake in eco-harmful behaviour, as this hurts the group interest 

(when one assumes group interest is country or world interest). However, assuming that 

group interest is corporate interest, they could act the other way around when they 

believe that the economic benefits of eco-harmful behaviour for the organization are 

large enough. This is a well-known weakness of Hofstede’s model that Harrison and 

McKinnon (1999) point out: who the group is, makes a critical difference. Many 

researches distinguish between ingroups and outgroups and argue that subjects from 

collectivist cultures exhibit the behavioural characteristics typically associated with 

collectivism only with members of the in-group; with out-group members their 

behaviour resembles that of subjects from individualistic cultures (Harrison & 

McKinnon, 1999). Whitley (1991), in his study of business systems in East Asia, makes 

the distinction that the Chinese notion of collectivism is towards the family, and the 

Japanese towards the organization. In China, the corporation is likely to comprise 

multiple ingroups and outgroups (Whitley, 1991). For Chinese shareholders, 
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collectivistic behaviour does not necessarily mean that they have an interest in the 

whole country’s wellbeing but it depends on what ingroup they consider themselves a 

part of. Having taken into consideration the potential effects of country culture, it is 

unclear whether this satisfactorily explains a potential discrepancy in shareholder 

reactions between the two countries. In the following subsection, growth and 

development perspectives are applied to shed more light on the situation.  

Growth and Development 

 China is one the fastest growing country in the world with a stunning 6.9% GDP 

per capita growth rate in 2014, as opposed to Germany with a 1.8% growth rate (GGDC, 

2014). Yet in 1980, China had extremely low per capita incomes, but since then, incomes 

have increased by a remarkable seven-fold (Bosworth & Collins, 2008). While China 

initially was isolated from the global economy, it acted quickly by lowering trade 

barriers and attracting foreign direct investment inflows. Its transition from a command 

economy to one based on markets has led to an explosive growth in its industrial sector 

(Bosworth & Collins, 2008). It was the industrial revolution in the end of the 18th 

century that enabled sustained productivity growth in Europe and the US, resulting in 

the division of the world economy into rich and poor nations. Industrialization has 

shaped the modern world in ways beyond economic; it fostered urbanization; the 

creation of new social classes; and new political movements (Rodrik, 2015). China, 

however, has not experienced massive industrialization until the 1960s (Rodrik, 2015). 

Labour productivity growth can be achieved in one of two ways. First, productivity can 

grow within economic sectors through capital accumulation and technological change. 

China has been extremely successful in this (Bosworth & Collins, 2008; Nelson & Pack, 

1999). Second, labour can move across sectors from low-productivity sectors to high-

productivity sectors, increasing overall productivity in the country (McMillan & Rodrik, 

2011). The high percentage of labour force still working in the agricultural sector 

indicates that China will be able to sustain its growth for many years to come, by shifting 

more labour towards the industrial sector (Bosworth & Collins, 2008). This extremely 

fast growth has not come without any costs: it has made clean drinking water one of the 

most expensive beverages in the country and environmental degradation is so severe in 

China that pollution has made cancer China’s leading cause of death; ambient air 

pollution alone is blamed for hundreds of thousands of deaths each year; and in some 

industrial cities people rarely see the sun due to heavy smog (Kahn & Yardle, 2007). This 

is not so strange, since China is the world leader in greenhouse gas (CO2) emissions 

(Worldbank, 2014). An important question is how Chinese investors react to additional 

behaviour harmful to the environment. Flammer (2013) found that environmental CSR 

exhibits diminishing marginal returns, where firms with already strong environmental 

performance benefit less from an additional green initiative. The opposite may be true 

for Chinese firms, and the desensitization theory supports this claim. Desensitization is 

the attenuation or elimination of cognitive, emotional and behavioural responses to a 
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stimulus (Funk et al., 2004). This gradual reduction in responsiveness to a certain 

stimulus is due to repeated exposure, in a frequent manner (Krahé et al., 2011). This 

effect has mostly been studied in the sphere of media violence, where participants were 

found to become indifferent regarding an additional violent situation after intense 

exposure. As investors in China are exposed frequently to the bad environmental 

situation, an emotional or behavioural response towards more eco-harmful behaviour 

might be dulled or becomes non-existent. As discussed in the previous subsection, eco-

harmful behaviour by a firm can be seen as lessening the value of a common good – the 

environment (Hardin, 1968). While businesses can economically benefit from polluting 

the environment as opposed to cleaning up the waste and following stricter 

environmental guidelines, society as a whole shares the cost of environmental 

destruction. This can be considered wrong and unethical by some (Hardin, 1968). 

Comparing the findings of Flammer (2013) with another event study researching 

shareholder reactions to unethical behaviour such as fraud and bribery, a similar 

decrease in stock price is found in both situations (Gunthorpe, 1997). This confirms that 

shareholders consider eco-harmful behaviour as unethical. According to the 

desensitization theory, not just the investors’ response to unethical behaviour has 

decreased, but also whether they perceive the behaviour as unethical in the first place 

can be questioned. According to Funk et al. (2004), when desensitization occurs, the 

process of moral evaluation is disrupted because the individual does not perceive or 

respond to the cues that are necessary to initiate evaluative processes. As a result, 

actions are taken without consideration of their moral implications (Funk et al., 2004). 

Investors may not attribute a moral judgement to an organisation’s eco-harmful 

behaviour and as such could fail to notice it. Due to the constant exposure to China’s bad 

environment, Chinese investors may become desensitized and will not react as strongly 

to it as investors from a country where eco-harmful behaviour is an exception rather 

than the rule. Therefore, the situation in China could be so severe that shareholders may 

not penalize a firm for an additional environmental crisis when there is such an 

abundance of crises everywhere in the country. 

 As was seen in the previous subsection, the institutionalization of norms 

concerning environmental management has changed dramatically in only forty years in 

Europe and in the US (Hoffman, 2001; Flammer, 2013). These western regions have the 

luxury to move dirty industry abroad while still maintaining the world’s highest GDP per 

capita and welfare (Grossman & Krueger, 1994). In these well developed countries, 

society has come to expect sustainable products, clean processes and ethically sound 

strategies concerning the environment (Bertels & Peloza, 2008). These developed 

countries, however, have gained their welfare by heavy industrialization in the past 

(Rodrik, 2015), which was dirty. As countries develop past the point of industrialization, 

they cease to produce certain pollution-intensive goods and begin instead to import 

these products from other countries with less restrictive environmental production laws 



 
 
 

Page 13 of 43 
 

(Grossman & Krueger, 1994). Germany and the rest of the western world have been 

deindustrializing for many years and manufacturing industries’ share of total 

employment has steadily fallen since the 1950s (Rodrik, 2015). In addition, the social 

issue of environmental sustainability has evolved from a period of insignificance, 

through a period of increased attention and awareness, to a period where new norms 

and routines for addressing the issue have become institutionalized (Hoffman, 2001; 

Zyglidopoulos, 2003) where a firm’s legitimacy and reputation is tied strongly to its 

behaviour towards the environment. Firms that are polluting excessively are being 

punished by society and its investors (Flammer, 2013; Cheung, 2011). To understand 

how Chinese investors react to firms in their country that behave irresponsibly towards 

the environment, it is important to consider whether these same norms have been 

institutionalized in China. An important factor that argues that Chinese environmental 

norms have not evolved as far; is the fact that China is still industrializing and is one of 

the largest exporters of manufactured goods (McMillan & Rodrik, 2011): for a reason 

China is called the ‘factory of the world’ (Page, 2012). Also in the next couple of decades, 

a majority of the world’s manufacturing will be carried out in Asia (Zhu, Sarkis & Geng, 

2005). This gives China many opportunities for growth, but it also faces substantial 

environmental burdens (Jun et al., 2010). For a developing country such as China, 

industrialization is the main facilitator for convergence with income levels of the 

advanced economies such as Germany (Rodrik, 2015), and the environment is but a 

resource to further this goal. The main competitive advantage of China is its cheap 

labour and products, and in order to reach levels of welfare that the western world 

enjoys, it needs to continue to industrialize (Rodrik, 2015). This means that China is still 

decades behind western economies in terms of income and development, and its efforts 

are directed towards becoming a more developed country. Severe environmental 

interventions and regulations will increase the cost of production and curb the growth 

of the country. Therefore, Chinese society has not yet adopted the same environmental 

norms and according to legitimacy theory, corporate reputation is not tied as strongly to 

it. Lastly, the international pressures on norm institutionalization is discussed briefly. 

Acharya (2004) speaks of a moral cosmopolitanism where norms such as bans on 

chemical weapons; the struggle against racism; and environmental issues such as global 

warming are propagated by transnational agents. An example of a transnational agent 

would be NATO or the Climate Change Conference in Paris, introduced earlier. The 

author states that these transnational agents tend to believe that their universal norms 

are more desirable than norms that are localized in a single country. However, the role 

of local actors is very important and there need to be a process of matchmaking between 

the universal norm and local norms (Acharya, 2004). Unless the Chinese already have 

strong norms in place concerning the environment, the emerging norms are not likely to 

prevail, because norms cannot simply be taught to locals (Acharya, 2004). Therefore, the 

global norm to ‘be green’ may not fit with the Chinese practice of high growth 

industrialization.  
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 In Germany, the institutionalization of environmental sustainability will greatly 

impact the reputation of a firm, when it has engaged in eco-harmful behaviour, because 

according to legitimacy theory, society will punish firms that go against societal 

expectations and norms. Environmental norms in China have not yet evolved in the 

same manner, and still have to move from a period where the environment is a resource 

and compliance with its regulations is a nuisance; towards the period where new norms 

and routines are formed in harmony with society’s expectations (Bertels & Peloza, 

2008). Moreover, one firm’s environmental crisis in China is just one of many, and 

investor’s response to this one incident may be dulled due to the desensitization effect. 

Chinese institutions, and most importantly Chinese shareholders, will therefore not 

penalize firms in China as heavily as shareholders in Germany when a firm engaged in 

eco-harmful behaviour. An hypothesis could thus be formulated:  

Hypothesis 2: Eco-harmful corporate behaviour will lead to a stronger decrease in share 

price in Germany than in China.  

Methodology 

Data collection  

 For an event study to be feasible, there are two requirements. First there need to 

be enough recorded events of eco-harmful behaviour by firms in both Germany and 

China. Second, daily security data need to be to be available for the estimation and event 

window. For the German events, major newspapers are the most important source to 

find negative announcements concerning the environment. The newspaper database 

LexisNexis will be used to find relevant press coverage. Following the methodology of 

Flammer (2013), to identify articles about negative environment-related corporate 

issues, a search in LexisNexis will be performed using keywords such as: ‘pollution’, 

‘contamination’, ‘(oil) spill’, ‘global warming’, ‘emission’, etc. An important criterion is 

that all the firms are listed on a German stock exchange.  

 It is more problematic to use the same newspaper database for China, as 

environmental news concerning Chinese firms is much less available to the English 

speaking public than news about German companies. Although the majority of the 

Chinese events was still collected using international press coverage (which was based 

on Chinese news articles), another tool will deliver additional events that were smaller 

in scale but still received local coverage in China. The China Water Pollution Map is 

China’s first online national pollution monitoring tool that links publicly available data 

on local pollution infractions to specific company names and locations (Jun et al., 2010). 

The Pollution Map is managed by the Institute for Public and Environmental Affairs 

(IPE), the largest environmental nongovernment organization in China. The database 

contains over 70,000 specific citations (as of September 2010) of companies violating 

emission standards and other environmental rules in China since 2004. IPE’s goal is to 
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make investors and customers aware about the environmental practices of companies in 

their neighbourhood and those that they do business with. The Pollution Map is being 

used by multinationals such as Nike, Walmart, Esquel and Unilever to monitor and 

manage the environmental practices of their suppliers in China (Jun et al., 2010). As a 

result, the Chinese suppliers who were cited as environmental violators have received 

public and business pressure to take corrective measures and disclose their 

environmental performance to the public. The IPE has managed to attract international 

media coverage with its ‘shaming’ tactic where they accuse a large number of publicly 

listed companies in China. This database contains environmental supervision records 

including a description of the eco-harmful violation; the punishment to the company 

such as a fine; and the date of the event. The firms are listed on either the Shanghai or 

Shenzen stock exchange, not on the Hong Kong stock exchange. The reason for this is 

that many companies float their shares both on the Hong Kong market and on either the 

Shanhai or Shenzen market. However, foreign investors are restricted from investing in 

both the mainland markets, which leads to a complete domination of Chinese investors. 

As this study measures the response of Chinese investors, this is a key feature. Because 

of this restriction, price discrepancies between the Hong Kong and mainland market are 

not uncommon.   

 The earliest event takes place in 2007 and the latest events in 2015. This time 

frame was chosen because it is not too wide. Flammer (2013) – when studying the effect 

of time on shareholder reaction – used blocks of ten years to indicate different periods, 

between which the author expected differences. Thus, it could be argued that norms 

regarding the environment would not change too much in only a decade. However, the 

regression analysis does take into account time effects. A potential concern with this 

analysis is that part of the Chinese data has been collected using a fairly dissimilar 

method which could introduce a bias into the analysis. However, the eco-harmful events 

that are drawn from the IPE sources are indeed quite similar in type (see appendix 1 and 

2 for an overview of the events). IPE is China’s largest environmental organization and 

the publishing of negative environmental reports has received international and local 

media coverage, and shareholders would be aware of the environmental problems the 

firms are causing that they invest in. The shareholder reaction measured by the 

cumulative abnormal returns (CARs) are almost identical with CAR = -1.67% for 

database events and CAR = -1.48% for events from newspaper articles. In the next 

subsection, the definition of CAR will be explained. Furthermore, the regression analysis 

will include several control variables such as industry, size and performance. With this 

method, 22 German events and 21 Chinese events have been discovered. Although 

relatively small, a sample of 43 firms should not be problematic regarding normality 

assumptions (McWilliams, Siegel & Teoh, 1999). It was checked that no other significant 

activities such as leadership changes and earnings announcements were happening 

during the event window. Daily stock returns were collected and downloaded from 
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Yahoo Finance. At times, there were misalignments in trading days between the 

company stock and the market (especially around Christmas, New Year’s day and the 

first of May), but this was fixed. At times, the individual stocks had more daily prices 

than the market index, even when no trading had taken place that day. By removing 

these unnecessary days from the sample, the discrepancy was mended. Company 

information such as firm size, performance and leverage were collected from Orbis.  

Event study 

 Event studies examine the stock price reaction to certain news or events. Given 

rationality of the marketplace, the effects of every relevant event will immediately be 

reflected in the security prices (MacKinlay, 1997). Supporting the theory of efficient 

markets, there is strong empirical evidence that a short window generally incorporates 

all abnormal returns (McWilliams, Siegel & Teoh, 1999). Hence, most researchers use 

short windows, typically 1 to 3 trading days. It is practice to set the event date (day 0) as 

the day of the publication of the news article or supervision report in the IPE database. 

The publication date is not necessarily the date of the actual event, as it may have 

happened on the previous day (Flammer, 2013). The usual method is to expand the 

event window to include the previous day (day -1). Day 1 is also included to account for 

delays in shareholder reactions. The event window [-1, 1] is used. When the event 

window is longer than 3 trading days, there is a risk that this particular event is no 

longer isolated from other events that could impact the price (McWilliams, Siegel & 

Teoh, 1999). However,  another common event window [-1, 3] will be considered as a 

robustness analysis.  

 The stock market reaction is captured by the average cumulative abnormal 

return (CAR) during the event window (Flammer, 2013). For each firm i, the abnormal 

returns are being calculated using the market model. The 200 trading days prior to the 

event window are being used to estimate the coefficients αi and βi of the market model. 

For China the daily return data from the CPI3000 Index is used to capture the market 

model; for Germany the DAX is used. The formal estimation is: 

Rit = αi + βi ∙ Rmt + eit   (1) 

Where Rit is the return on the stock of company i on day t, αi is the intercept, βi is the 

systematic risk of stock i, Rmt is the daily return of the market portfolio, and eit is the 

daily risk-adjusted residual for firm i. The corresponding expected return on the stock of 

firm i on day t is given by:  

  it = αi + βi ∙ Rmt  (2) 

The abnormal daily return (AR) during the event window is calculated by subtracting 

the calculated expected return from the actual return on that day:  
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ARit = Rit -   it   (3) 

And then the cumulative abnormal returns (CARs) are computed by summing up the 

abnormal returns within the time windows [-1, 1]. Then the average abnormal return 

for each day in the event window is calculated in order to aggregate the results: 

        
 

 
                       

 

   

 

For the first hypothesis, the events for both the Chinese and German firms are used 

together. The average abnormal returns are again accumulated to reach the cumulative 

average abnormal return:  

                              

   

    

 

To test the statistical significance of the average abnormal return a null hypothesis is 

formulated. Under the null hypothesis, H0, the events have no impact on the behaviour of 

returns, so H0 :        = 0. Whether the events have an impact significantly different from 0 

will be tested through either a one-sample t-test or a one-sample Wilcoxon Signed Rank 

Test, depending on how the data is distributed. The presence of normal distributed data 

will be tested with the Shapiro-Wilk Test. Likewise the significance of CAR will be tested 

under the null hypothesis H0 :           = 0, with either the t-test or the Wilcoxon Signed 

Rank Test.  

Regression analysis 

 Due to the small sample it is problematic to conduct another t-test or Wilcoxon 

Signed Rank Test to analyse differences between Germany and China. Moreover, to rule 

out that a difference is not due to other effects, an OLS regression analysis is used to 

empirically examine whether stock market reaction between the two countries is 

dissimilar. Specifically the following regression is estimated:  

CARi,t = αi,t + β1Country + β2Time + β3Industry + β4Size + β5Performance + β6Leverage + ei,t (6) 

Where Country is a dummy variable that represents China and Germany, the 

independent variable that is of interest. Time looks at how many years the event dates 

are removed from the starting date of January 1st 2007, which lies close to the first 

observation in the dataset. This method creates numerical values for dates and allows it 

to be included in the analysis. Time is a control variable that represents the effect of 

institutionalisation of norms over time, as mentioned in the theoretical section. By 

including this variable, a potential difference between China and Germany could be 

explained by how the different data points are distributed in time, instead of across 
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countries.  Industry is a dummy variable that represents the different industries in which 

the firms operate, to control for industry effects. For this the Standard Industrial 

Classification (SIC) classification system is used. All companies in the dataset are in one 

of three major groups: mining; manufacturing; and transportation, communications, 

electric, gas and sanitary service. Investor reaction could potentially be different for 

these three groups. It is mainly raw materials processing and energy production that 

place the largest burden on the environment, and is called the ‘dirty industry’ by Jänicke, 

Binder and Mönch (1997). From these industries, shareholders may have come to expect 

more pollution and excessive carbon dioxide emission, which might influence how they 

respond to an event. Moreover, there have been found significantly more eco-harmful 

events by mining corporations in China than in Germany, which is dominated by 

manufacturing. As a dissimilarity between the two countries could be due to different 

industries, it is included as a control variable. The control variable Size is the logarithm 

of total assets. A large organization is often mature and has an established reputation. 

One eco-harmful event might not hurt this organization as much. On the other hand, 

investors in a smaller firm have more risk, and may react differently. The control 

variable Performance is the return on assets (ROA), defined as the ratio of net income to 

total assets.  Shareholders of a very low performing firm may be inclined more to sell 

their shares. The firm’s irresponsible behaviour towards the environment could be the 

final straw for investors. A different reaction could be expected when this behaviour 

occurs in a corporation that has been performing well. Finally, Leverage is the ratio of 

the book value of total debt to the book value of total equity. A high leverage increases 

the chances of default or bankruptcy and is therefore more risky for equity investors 

that would receive their money after the debt holders in such as situation. A high 

leverage firm – in the case of an eco-harmful event – may receive a more negative 

reaction if the legal and clean-up costs of the event are large enough that investors are 

concerned that it might default. Therefore it is included as a control variable.  
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Results 

Stock market reaction to eco-harmful behaviour 

 The event study starts with a test of the first hypothesis, concerning whether 

shareholders react negatively to eco-harmful behaviour by firms. For now, no distinction 

is made between German and Chinese firms; the effect of eco-harmful events on the 

market in general is being looked at. In the event window [-1, 1] there are 18 positive 

CARs and 25 negative CARs, from the total of 43 events. Figure 1 shows a scatter plot of 

the CARs within this event window for each of the firms.  

Figure 1: Scatter plot of the CARs for each firm in the event window [-1, 1] 

 

 There are two events that immediately catch the eye; the Volkswagen scandal 

that led to a significant negative responds (CAR = -34.7% , t =-17.81), and Wuxi 

Huaguang Boiler that surprisingly showed a significant positive responds (CAR = 13.7% , 

t = 5.24 ). Especially the positive responds by the Wuxi Huaguang Boiler shareholders is 

unexpected. This particular event was drawn from the IPE database and upon further 

examination of the enclosed message, it seemed that the company was found to be guilty 

of severe pollution (which was the reason to include it in the sample), but there was no 

fine associated with it. Instead, the firm was told to actively take pollution prevention 

measures before a certain deadline, or else would be ordered to suspend production 

until it met the required regulations. The only explanation that would lead to a large 

share price increase, is that the shareholders expected a worse result from the 

government inspections such as a fine or an advanced suspension of production. The 
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fact that the Wuxi Boiler event could be interpreted in two ways, it may be considered 

an outlier and be removed from the set. Table 1 displays the rest of the sample.  

Table 1: Description of the sample 

Country  CAR Size Performance Leverage 
Manufacturing 

share 
Electric 

share 
Mining 
share 

Years 

Germany 

Mean -.020 18.320 2.267 3.616 59% 41% 0% 5.54 

N 22 22 22 22 22 22 22 22 
Std. 

Deviation 
.078 .690 4.103 2.034 .503 .503 .000 1.895 

China 

Mean -.015 19.008 3.624 1.351 40% 10% 50% 5.35 

N 20 20 20 20 20 20 20 20 
Std. 

Deviation 
.0474 2,981 2.965 .859 .503 .308 .513 2.539 

Total 

Mean -.018 18.647 2.913 2.537 ,50 26% 24% 5.45 

N 42 42 42 42 42 42 42 42 

Std. 
Deviation 

.064 2.117 3.628 1.942 .506 .445 .431 2.199 

Note: Descriptive statistics divided by country. Size is the natural log of total assets. Performance is 

measured by the ratio of net income on total assets. Leverage is the debt-to-equity ratio. 

Manufacturing share, electric share and mining share represent the percentage of firms within 

that industry group. Time is the difference in years between the event date and 2007. 

On average, the CARs in Germany are lower than the CARs in China, indicating that there 

is a difference in how investors in the two countries respond to eco-harmful behaviour. 

In this sample, the Chinese firms are larger than the German firms; perform better; and 

have a lower debt-to-equity ratio. Interestingly, half of the Chinese firms in the sample 

are mining corporations (US SIC 10), while none of the German firms are in the mining 

industry. The share of electric, transportation, communications, gas and sanitary service 

(US SIC 40) are much higher in Germany than in China. Finally, the German sample 

consists of more firms in the manufacturing industry (US SIC 20) than the Chinese 

sample. The large variation of dominating industries within the two countries 

emphasizes the need to control for industry effects on CAR. For both samples, the 

average year in which the events took place is 2012 (2007+5), with the German sample 

a little later in that year. This shows that within the chosen time frame, the two samples 

are rather similar distributed.  

 The CAR data was subjected to a normality check using a one-sample Shapiro-

Wilk Test, where the null hypothesis is that the CARs follow a normal distribution. The 

test gives evidence for rejection of the null hypothesis, due to a large negative skew. The 

descriptive statistics and the Shapiro-Wilk Test are displayed in appendix 3. As a result, 

the CARs cannot be analysed using a standard t-test but a one-sample Wilcoxon Signed 

Rank Test is done in order to examine whether the CARs are significantly different from 
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0. Table 2 gives an overview of the mean, standard deviation, Z-statistic and P-value of 

the CARs in the event windows [-1, 1] and [-1, 3].  

Table 2: Cumulative average abnormal returns for the event windows 

t CAR[-1, 1] CAR[-1, 3] 

Mean -1.82% -1.35% 

St. Dev. .0645 .0620 

Z-statistic -1.194 -.656 

P-value .232 .512 

Note: One-sample Wilcoxon Signed Rank Test with H0: mean = 0. * Statistically significant at the 

10% level ** Statistically significant at the 5% level *** Statistically significant at the 1% level 

 As can be seen from the table, the CARs from event window [-1, 1] and [-1, 3] are 

negative as expected (mean = -1.82% and mean = -1.35% respectively), however not 

statistically significant (P-value = 0.232 and P-value = 0.512 respectively). Table 3 gives 

an overview of the daily abnormal returns with the corresponding Z-statistics and P-

values.  

Table 3: Average abnormal returns 

t AR Z-statistic P-value 

-1 -.0996% -.531 .595 

0 -1.12%** -.532 .011 

1 -.603% -.944 .345 

2 .256% -.819 .413 

3 .214% -.219 .827 

Note: One-sample Wilcoxon Signed Rank Test with H0: mean = 0. * Statistically significant at the 

10% level ** Statistically significant at the 5% level *** Statistically significant at the 1% level 

 The daily abnormal returns were tested for normality using the Shapiro-Wilk 

Test, and results indicate that none of the returns follow a normal distribution. 

Therefore, a one-sample Wilcoxon Signed Rank Test is conducted against the null 

hypothesis that the ARs are zero. The null hypothesis can be rejected for AR on day zero, 

the event day. The average abnormal return on this day is -1.12% with a corresponding 

P-value of 0.011, making it significant on the 5% level. Hypothesis 1 is rejected based on 

the fact that CAR(-1, 1) and CAR(-1, 3) – although negative – are not statistically 

different from zero: no evidence is found that share prices decrease significantly when 

corporations harm the environment.  
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Differences in shareholder reaction between Germany and China 

 Hypothesis 2 states that the German market punishes eco-harmful behaviour 

more than the Chinese market, and expects a significant difference between the two 

countries’ CAR. Table 3 presents an overview of the correlations between the different 

variables. No correlation is found between the CAR and the dummy variable country that 

represents Germany and China. Interestingly, there is a significant correlation between 

CAR and time, measured according to how many years there are between the event date 

and 2007. The highest correlation is 0.672 and it is a correlation between the control 

variables leverage and the electric industry sector. Problems with multicollinearity are 

thus unlikely and can be ignored.  

Table 3: Correlations 

 1 2 3 4 5 6 

1. CAR 
 

 
 

   

2. Country .042  
 

   

3. Size -.093 .164 
 

   

4. Performance -.119 .189 .038    

5. Leverage .003 -.589** -.144 -.654**   

6. Time -.376* -.045 .415* -.044 .123   

7. Manufacturing -.125 -.191 .037 -.044 -.213 -.121  

8. Electric .105 -.351* -.127 -.293 .672** -.074  

9. Mining .038 .586* .087 .345* -.444** .218  

Note: : CAR is the cumulative abnormal return in the event window [-1, 1]. Country is a dummy 

variable indicating China and Germany. Size is the natural log of total assets. Performance is 

measured by the ratio of net income on total assets. Leverage is the debt-to-equity ratio. 

Manufacturing, electric and mining are dummy variables representing the three major industries. 

Time is the difference in years between the event date and 2007. * Statistically significant at the 

10% level ** Statistically significant at the 5% level *** Statistically significant at the 1% level 

 The average CAR for German firms is -2.08% and for Chinese firms -1.54%, so a 

difference between the countries is found. However, the OLS regression as described in 

the methodology will test whether these differences can be explained by other variables 

such as firm size, performance and leverage; industry; and time effects. The OLS 

regression is presented in table 4. In the first model, only the country effects and the 

firm control variables are considered: size, performance and leverage. In the second 

model, industry dummies are added according to the US SIC system. Because the 

industry effect is divided in three dummy variables, extra caution need to be taken to 

avoid the Dummy Variable Trap. To include the three dummies and the intercept 

constant would lead to a situation of perfect multicollinearity, where one value can be 

predicted from the other values. For example, if a firm does not belong to the first two 



 
 
 

Page 23 of 43 
 

industry groups (value 0), one does not need to know the value of the third group 

because it needs to be 1. Solutions to this problem are to either drop one of the dummy 

variables (one of the industry groups), or to exclude the intercept constant. There is no 

difference in outcome between the two methods as the intercept would have taken the 

value of the dropped dummy if included. Models two and three are thus computed 

without the intercept. The third model is constructed with the addition of time effects.  

Table 5: Regression of CAR(-1, 1) 

 
Model 1  Model 2  Model 3 

 
CAR  CAR  

 
CAR  

Country .002 (.937) -.014 (.660) 
 

-.024 (.436) 

Size -.003 (.513) -.003 (.548) 
 

.003 (.535) 

Performance -.004 (.356) -.006 (.178) 
 

-.006 (.194) 

Leverage -.005 (.611) -.015 (.231) 
 

-.007 (.535) 

Manufacturing 
 

 .084 (.426) 
 

.023 (.819) 

Electric 
 

 .127 (.275) 
 

.049 (.661) 

Mining 
 

 .105 (.354) 
 

.070 (.508) 

Time 
 

   
 

-.014** (.016) 

R-squared  .036  .150  
 

.285  

F-statistic  .342  .883  
 

1.694  

Note: CAR is the cumulative abnormal return in the event window [-1, 1]. Country is a dummy 

variable indicating China and Germany. Size is the natural log of total assets. Performance is 

measured by the ratio of net income on total assets. Manufacturing, electric and mining are 

dummy variables representing the three major industries. Time is the difference in years between 

the event date and 2007. * Statistically significant at the 10% level ** Statistically significant at the 

5% level *** Statistically significant at the 1% level.  

 The first model shows no significant relationships between any of the dependent 

variables and CAR. Moreover, R2 is very low, indicating a poor fit of the model and that 

CAR cannot be explained by the dependent variables. Extending the model with the 

industry dummies does increase R2 but it stays rather low. Otherwise, there is no 

significant relationship between the variables. Model 3 adds the time effects and there is 

a significant negative relationship between CAR and time (β = -0.014; P-value = 0.016) 

on the 5% level. This can be interpreted as CAR decreasing 1.4% each year from 2007 to 

2015 in the case of an eco-harmful event. However, no relationship seems to exist 

between the country dummy and CAR; the market does not seem to react differently in 

Germany and China when a corporation harms the environment.   

 There seem to be no problems concerning heteroscedastic error terms in each of 

the three models. This was tested with White’s test and the results can be found in 
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appendix 4. Likewise, there is no sign of autocorrelation and evidence can be found in 

appendix 5. However, there is a problem of non-normality in the regression residuals. 

Appendix 6 displays the Jarque-Bera statistics, which give strong evidence of non-

normally distributed data. The next subsection will test the robustness of the found 

results and will provide an alternative analysis that does not rely on a normal 

distribution for accuracy.  

Robustness  

 Appendix 7 contains the regression for the event window [-1, 3], that is used to 

check the robustness of the results from the regression for the event window [-1, 1] in 

table 5. Appendix 7 does not show any significant relationship between CAR and 

country, in any of the three models. However, the addition of industry effects in model 

two yielded interesting results. There is a significant positive relationship between CAR 

and the electric industry group (β = 0.180; P-value = 0.099) on the 10% probability level. 

This can be interpreted as follows: Firms in the transportation, communications, 

electric, gas and sanitary service industry, on average, have 18% higher CARs than firms 

in other industry groups. This would indicate that investors punish eco-behaviour in this 

industry less than in other groups. However, this effect disappears when time effects are 

included in model three. A significant negative relationship also exists in the event 

window [-1, 3] between CAR and time (β = -0.012; P-value = 0.020). The R2 for the third 

model is higher for the event window [-1, 3] than the event window [1, 1]. R2 is 0.302 

and 0.285 respectively.  

 As the Chinese eco-harmful events were collected from both the IPE database and 

news articles, the robustness of these results will be tested. The CAR from the database 

events (-1.67%) is almost identical with the CAR from newspaper article events (-

1.48%). Moreover, the IPE events were removed from the sample and an OLS regression 

was performed, which is shown in appendix 8. There has not been found a significant 

relationship between CAR and the country dummy. A statistically significant 

relationship exists between CAR and time (β = -0.018 ; P-value = 0.026). These indicate 

that there are no issues using a mixed Chinese sample of news article based events and 

IPE database based events.  

 Next, the potential outlier Volkswagen is removed from the sample. This data 

point lies far away from the rest (see figure 1) and its removal might influence the 

regression results, which are shown in appendix 9. Model one to three show a 

statistically significant relationship between CAR and firm performance, with β = -0.005 

and p-value = 0.032 in model three. This negative relationship indicates that better 

performing firms have lower CARs when an eco-harmful event occurs; shareholders are 

punishing a firm more for this behaviour when they have a higher return on assets. In 

model two, leverage has a significant negative relationship with CAR (β = -0.012; P-value 
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= 0.086) on the 10% level. Firms that have higher leverage could be considered more 

risky by investors and this might explain this result. In model three the significant 

negative relationship between CAR and time is found again (β = -0.010; P-value = 0.003) 

on the 1% level. Finally, the third model shows a statistically significant negative 

relationship between CAR and country (β = -0.038; P-value = 0.032) on the 5% 

probability level. The comparison variable (the one coded as a 0) of the country dummy 

is Germany. Then this result can be interpreted as follows: Chinese firms have a 3.8% 

lower CAR than German firms when eco-harmful behaviour occurs. It can be concluded 

that by removing Volkswagen from the sample, German firms are being punished less by 

shareholders for eco-harmful behaviour than Chinese firms. Appendix 10 displays the 

Jarque-Bera statistics for the three regression models. Although the Jarque-Bera 

statistics is much lower for the last model without Volkswagen (9.06) than with 

Volkswagen (515.94) and the data behaves more according to a normal distribution, the 

null hypothesis that it truly follows a normal distribution is rejected (p-value = 0.01).  

 Next, this problem of non-normality will be addressed. Fist, a log transformation 

was attempted to lessen the skew in the data set, but non-normality was not resolved. 

Adèr, Mellenbergh and Hand (2008) recommend the bootstrapping method in the 

situation where the distribution of the data is complicated and non-normal; it is 

distribution-independent. The second situation where the authors recommend the 

bootstrapping procedure is when the sample size is insufficient, which could argue for 

non-normality in this study. Bootstrapping can provide more accurate results than 

traditional OLS because it does not require the same distributional assumptions (Adèr, 

Mellenbergh & Hand, 2008). Instead, bootstrapping refers to using the sample to learn 

about the sampling distribution (Efron, 1979). In appendix 11, the bootstrapping 

method is used on the [-1, 1] event window including the Volkswagen data point. As can 

be seen, there is no significant relationship between CAR and the variable country. 

However, there is a significant relationship between performance and CAR in both 

model two and three. The corresponding values for model three are β = -0.006 and p-

value = 0.095, which indicate a statistical significance on the 10% level. CAR also has a 

significant relationship with time (β = -0.014; P-value = 0.076). Appendix 12 shows the 

regression results for the event window [-1, 1] without Volkswagen. There are not many 

differences between the normal OLS regression with normality assumptions and the 

regression with the bootstrapping method. CAR has a statistically significant 

relationship with performance and time (β = -0.005; P-value = 0.038 and β = -0.010; P-

value = 0.020 respectively in the third model). Most importantly, the relationship 

between CAR and country is significant as well (β = -0.038; P-value = 0.064) on the 10% 

level. This result can be interpreted as follows: Chinese firms have a 3.8% lower CAR 

than German firms when eco-harmful behaviour occurs, on average. 

 Hypothesis 1 was rejected based on the fact that CAR is not statistically different 

from zero: no evidence is found that share prices decrease significantly when 
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corporations harm the environment. For hypothesis 2, the acceptance or rejection will 

be based on the bootstrapped regressions as these do not have non-normality problems. 

When including Volkswagen, no significant relationship between CAR and country is 

found. However, judging from figure 1, Volkswagen may be considered an outlier. 

Removal of this outlier leads to a statistically significant negative relationship between 

CAR and country. This relationship does not support hypothesis 2 and is thus rejected as 

well.  

Conclusion 

 In this study, the market reaction to eco-harmful behaviour is examined, 

comparing Germany with China. They are both very diverse countries in terms of 

development, welfare and culture, and it was argued that social norms concerning the 

environment could diver between the two countries. Institutional theory in combination 

with the concepts of reputation and legitimacy; and desensitization theory were used to 

argue for two hypotheses. The first hypothesis states the existence of a general negative 

market reaction to the announcement of eco-harmful behaviour by firms, regardless of 

country. This relationship has been researched before in the context of the US (Flammer, 

2013; Cheung, 2011), but not in Germany and China. The second hypothesis includes the 

existence of a difference between the countries, and argues that share prices would 

decrease more in Germany than in China upon the announcement of eco-harmful 

behaviour. In other words, German investors would penalize a corporation more than 

Chinese investors when such behaviour occurs. The hypotheses were tested by 

conducting an event study, where two event windows surrounding the announcement 

date were constructed: one from day -1 to 1, and one from day -1 to 3, which was used to 

check the robustness of the results of the [-1, 1] window. 43 useful events were 

discovered using news articles that highlight a company’s negative behaviour towards 

the environment, and the database from the Institute of Public and Environmental 

Affairs (IPE). The average CAR in the event window was negative, as expected, but not 

significantly different from zero, therefore the first hypothesis will be rejected. It can 

thus be concluded that the decrease in share prices is not significantly different from 

zero when corporations harm the environment. Compared to other studies, this is 

surprising. Both Flammer (2013) and Cheung (2011) have found highly significant share 

price decreases in the US in the situation of eco-harmful behaviour by firms. A possible 

explanation could lie in the fact the US has an individual shareholder oriented market 

whereas Germany, on the other hand, is dominated by institutional investors and the 

state (Jackson & Moerke, 2005). Institutional investors may be more reluctant to bring 

into play their own personal preferences and ethical deliberations when considering a 

security. That could be the reason that a significant reaction from shareholders was not 

found. For the second hypothesis, due to non-normality issues, one outlier was removed 

in combination with the bootstrapping regression technique, which does not require a 

normal distribution of the regression residuals. It was found that CAR has decreased 
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significantly over the last eight years when eco-harmful behaviour occurs, which 

supports the findings of Flammer (2013). Most importantly, evidence was found that 

there is a significant negative relationship between CAR and Chinese firms. This could be 

interpreted as follows: the abnormal return on the Chinese stocks is 3.8% lower than the 

abnormal return on the German stocks, indicating that investors punish eco-harmful 

behaviour more in China than in Germany.  Hypothesis 2 predicted the opposite, that 

German share prices would decrease more than Chinese share prices. Therefore, 

hypothesis 2 was also rejected. Based on theoretical perspectives, it was argued that 

China would have different priorities than Germany, as it is still industrializing and busy 

catching up to more developed countries. The findings of this study indicate that the 

institutionalization of norms regarding the environment have taken place in China after 

all, either through internal or global pressure. This result could be due to measurement 

errors (discussed in the next subsection) or due to the fact that the theoretical 

framework was insufficiently strong to explain the predicted effects. Possibly, global 

pressures towards China have been more successful than expected and norms regarding 

the environment have been successfully integrated in Chinese society. The results of this 

study indicate that concern regarding the environment in China is not only felt by 

developed nations (Kahn & Yardley, 2007) or by multinationals being supplied by 

Chinese firms (Jun et al., 2010), but by Chinese investors as well. And since the financial 

market has often been found successful in influencing corporate behaviour (Sjöström, 

2010), the Chinese shareholders can use their position to instigate a change towards a 

greener China.  

Limitations 

 The first limitation of the study is the fact that Chinese events were sometimes 

hard to interpret. As was seen in previous sections, the Wuxi Huaguang Boiler event – 

drawn from the IPE database – was most probably interpreted wrongly as there was a 

significantly positive abnormal return at the event day. This misinterpretation was due 

to the fact that most of the information was written in Chinese. Other 

misunderstandings with Chinese data could have occurred. However, other events from 

the same database yielded no significant deviation from Chinese events collected from 

news articles. The second limitation is the sample size. As stock data was not available 

for all found events, only 43 instances were useable for the analysis (see appendix 1 and 

2). Even though McWilliams, Siegel and Teoh (1999) stated that samples larger than 30 

would probably yield normally distributed results, this was not the case. A sample size 

larger than 43 might yield better and normally distributed results less dependent on 

outliers. The bootstrapping technique resolved most of the issues, but a larger sample 

size would have delivered more accurate results. However, a larger sample size was not 

possible due to the low frequency of eco-harmful events especially in Germany. More 

events would have required a much larger time frame which could have complicated 
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results. Moreover, issues concerning the unavailability of stock data in earlier time 

periods would make many of these events unusable.  

Future research 

 Future research could use other countries to compare with China for a more 

complete picture. Using the US as the comparison country instead of Germany might 

have a significant impact on the results of this study. Another idea for future research 

would also be an event study on eco-harmful behaviour, but one that adds the interplay 

between a firm’s reputation and abnormal returns. According to Peloza (2006), firms 

could use CSR to mitigate a reputation hit in the light of negative publicity. Future 

research could incorporate firm CSR scores as a variable that mediates the relationship 

between negative events and abnormal returns. Lastly, according to the results of this 

study, Chinese investors punish eco-harmful corporations more severely than German 

investors, so environmental norms appear to have been introduced to China at one point 

in time. A very interesting subject for future research would be to closely study the 

process in which environmental norms have institutionalized in the past, following the 

example of Hoffman (2001) who provided qualitative research from the oil and chemical 

industries. Once the key mechanisms are discovered that have led our society through 

the different stages of environmental institutionalization, they can be compared to cases 

in China. It will contribute greatly towards institutional theory when both the internal 

pressure (IPE) and global pressure (from governments and multinationals) to behave 

more responsible towards the environment are being studied together to find how 

China, as a developing country, has adopted the same norms and values.  A great starting 

point would be Contrafatto (2014), who studies the institutionalization of social and 

environmental reporting in the Italian business environment. Similar research from 

China would lead to more knowledge about the institutionalization of norms and 

standards in a global market. 
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Appendix 

1. German eco-harmful events  

Company name US SIC code Announcement 
date 

News source Environmental 
issue 

Bayer AG 20 04-04-2010 Reuters Pollution 

ThyssenKrupp 
AG 

20 28-12-2010 Bn Americas Pollution 

RWE AG 40 02-04-2011 Bloomsberg Nuclear energy 

Bayer AG 20 28-04-2011 International 
Business Times 

Pollution 

Salzgitter AG 20 24-11-2011 The Guardian Pollution 

Bayer AG 20 30-03-2012 The Guardian Pollution 

BASF Group 20 27-06-2012 Wyandotte 
Patch 

Pollution 

BASF Group 20 02-07-2012 Yahoo Finance Pollution 

ThyssenKrupp 
AG 

20 01-11-2012 Reuters Emission 

RWE AG 40 13-12-2012 Handelsblatt Emission 

BASF Group 20 02-01-2013 Yahoo Finance Spill 

RWE AG 40 03-04-2013 Der Spiegel Emission 

E.ON 40 04-09-2013 Der Spiegel Emission 

RWE AG 40 04-04-2014 Handelsblatt Emission 

RWE AG 40 13-03-2015 The Guardian Pollution 

E.ON 40 14-04-2015 Worldnews Pollution 

Bayer AG 20 20-04-2015 The Guardian Pollution 

RWE AG 40 14-08-2015 The Guardian Emission 

Volkswagen 20 19-09-2015 New York 
Times 

Emission 
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BMW 20 24-09-2015 Bloomsburg Emission 

Siemens AG 20 20-10-2015 The Guardian Energy 
efficiency 

Lufthansa 40 16-11-2015 The Guardian Emission 

Note: US SIC code 10 = Mining, 20 = Manufacturing, and 40 = Transportation, 

communications, electric, gas and sanitary service 

2.  Chinese eco-harmful events 

Company name US SIC code 
Announcement 

date 
News source 

Environmental 
issue 

Huaneng Power 
International 

40 18-11-2007 The Guardian Spill 

Joincare 
Pharmaceutical 

Group 
20 24-01-2008 Beijing Review Pollution 

Jiangsu 
Yangnong 

Chemical Group 
20 27-05-2009 China Daily Pollution 

Huaneng Power 
International 

40 28-07-2009 The Guardian Emission 

PetroChina 10 19-07-2010 IPE Spill 

Wuxi Huaguang 
Boiler 

20 01-03-2013 IPE Pollution 

Joincare 
Pharmaceutical 

Group 
20 11-04-2013 IPE Emission 

Henan Shenhuo 
Coal & Power 

10 02-07-2013 IPE Waste 

Shenhua Group 10 23-07-2013 The Guardian Pollution 

Sinopec Group 10 29-07-2013 
South China 

Morning Post 
Emission 
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PetroChina 10 14-10-2013 IPE Pollution 

PetroChina 10 29-11-2013 China Daily Pollution 

Chinalco/Chalco 20 30-03-2014 
South China 

Morning Post 
Pollution 

Jidong Cement 20 08-05-2014 IPE Pollution 

PetroChina 10 01-07-2014 China Times Spill 

Chinalco/Chalco 20 10-12-2014 
South China 

Morning Post 
Pollution 

PetroChina 10 20-03-2015 The Street Pollution 

Chinalco/Chalco 20 20-03-2015 IPE Emission 

PetroChina 10 09-07-2015 China.org Pollution 

Shenhua Group 10 11-07-2015 China.org Pollution 

Jiangsu 
Yangnong 

Chemical Group 
20 26-09-2015 Sina News Waste 

Note: US SIC code 10 = Mining, 20 = Manufacturing, and 40 = Transportation, 

communications, electric, gas and sanitary service 
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3. Descriptive statistics CARs and the Shapiro-Wilk normality test   

   CAR[-1, 1] CAR[-1, 3] 

   Statistic Std. Error Statistic Std. Error 

  Mean -.0182225 .00996364 -.0135260 .00955990 

95% Confidence Interval 

for Mean 

Lower Bound -.0383444  -.0328326  

Upper Bound .0018995  .0057806  

 5% Trimmed Mean -.0093896  -.0080304  

Median -.0030015  -.0037366  

Variance .004  .004  

Std. Deviation .06457179  .06195521  

Minimum -.34646  -.27226  

Maximum .04852  .08380  

Interquartile Range .04021  .04698  

Skewness -3.543 .365 -2.160 .365 

Kurtosis 16.265 .717 6.900 .717 

   

 Shapiro-Wilk 

 Statistic df Sig. 

CAR [-1, 1] .652 42 .000 

CAR [-1,3] .217 42 .000 

Note: Under the null hypothesis that the data is normally distributed. The null hypothesis is 

rejected. There is strong evidence for non-normality. 
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4. White’s heteroscedasticity test 

Regression 1 

Model 
Sum of 
Squares df 

Mean 
Square F Sig. 

1 Regression .000 2 .000 .179 .836 

Residual .010 39 .000 
  

Total .010 41 
   

Regression 2 

Model 
Sum of 
Squares df 

Mean 
Square F Sig. 

2 Regression .000 2 .000 .759 .475 

Residual .009 39 .000 
  

Total .009 41 
   

Regression 3 

Model 
Sum of 
Squares df 

Mean 
Square F Sig. 

3 Regression .001 2 .000 1.964 .154 

Residual .006 39 .000 
  

Total .007 41 
   

Note: The unstandardized squared residual of the error terms is regressed on the unstandardized 

predicted (squared) values of the error terms. Under the null hypothesis that the error terms are 

homoscedastic. The null hypothesis is not rejected.  

5. Durbin-Watson test for autocorrelation 

Regression 1 

Model R 
R 

Square 

Adjusted 
R 

Square 

Std. Error 
of the 

Estimate 
Durbin-
Watson 

1 .189 .036 -.069 .06675031 2.038 

 
Regression 2 

Model R 
R 

Square 

Adjusted 
R 

Square 

Std. Error 
of the 

Estimate 
Durbin-
Watson 

2 .388a .150 -.020 .06700353 1.957 
 

Regression 3 

Model R 
R 

Square 

Adjusted 
R 

Square 

Std. Error 
of the 

Estimate 
Durbin-
Watson 

3 .534 .285 .117 .06235887 2.083 
Note: There is no sign of autocorrelation as the Durbin-Watson coefficient is close to 2.  
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6. Jarque-Bera normality statistics 

Regression 1 

  N Skewness Kurtosis Jarque-
Bera 

Sig. 

  
Statistic Statistic 

Std. 
Error Statistic 

Std. 
Error 

Unstandardized 
Residual 

42 -3.522 .365 16.115 .717 541.12 .00 

Valid N 
(listwise) 

42 
        

  

 

Regression 2 

  N Skewness Kurtosis Jarque-
Bera 

Sig.  

  
Statistic Statistic 

Std. 
Error Statistic 

Std. 
Error 

Unstandardized 
Residual 

42 -3.382 .365 15.270 .717 488.12 .00 

Valid N 
(listwise) 

42 
        

  

 

Regression 3 

  N Skewness Kurtosis Jarque-
Bera 

Sig. 

  
Statistic Statistic 

Std. 
Error Statistic 

Std. 
Error 

Unstandardized 
Residual 

42 -3.275 .365 15.872 .717 515.94 .00 

Valid N 
(listwise) 

42 
        

  

Note: From the regressions, the unstandardized residuals were saved as a new variable. 

Descriptive statistics gave the skewness and kurtosis for the distributions and the formula n * 

(S2/6 + K2/24) was used to calculate the Jarque-Bera coefficient, with S=skewness and K=kurtosis. 

The corresponding probability was computed using the following line in SPSS: ‘1-cdf.chisq(JB,2)’. 

Under the null hypothesis of normally distributed residuals, it can be concluded that the data is not 

normally distributed as the null hypothesis is rejected. 
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7. Regression of CAR(-1,3) 

 
Model 1  Model 2  Model 3 

 
CAR  CAR  

 
CAR  

Country -.003 (.898) -.019 (.537) 
 

-.027 (.342) 

Size -.005 (.258) -.005 (.280) 
 

.001 (.901) 

Performance -.003 (.402) -.006 (.167) 
 

-.005 (.182) 

Leverage -.001 (.872) -.014 (.220) 
 

-.007 (.505) 

Manufacturing 
 

 .126 (.206) 
 

.070 (.460) 

Electric 
 

 .180* (.099) 
 

.110 (.296) 

Mining 
 

 .140 (.185) 
 

.109 (.274) 

Time 
 

   
 

-.012** (.020) 

R-squared  .064  .179  
 

.302  

F-statistic  .637  1.090  
 

1.836  

Note: CAR is the cumulative abnormal return in the event window [-1, 3]. Country is a dummy 

variable indicating China and Germany. Size is the natural log of total assets. Performance is 

measured by the ratio of net income on total assets. Manufacturing, electric and mining are 

dummy variables representing the three major industries. Time is the difference in years between 

the event date and 2007. * Statistically significant at the 10% level ** Statistically significant at the 

5% level *** Statistically significant at the 1% level.  

8. Regression of CAR(-1,1) with removed IPE database observations 

 
Model 1  Model 2  Model 3 

 
CAR  CAR  

 
CAR  

Country .008 (.798) -.005 (.911) 
 

-.040 (.331) 

Size -.007 (.317) -.006 (.411) 
 

.007 (.406) 

Performance -.005 (.318) -.006 (.231) 
 

-.004 (.370) 

Leverage -.005 (.588) -.014 (.304) 
 

-.006 (.653) 

Manufacturing 
 

 .137 (.335) 
 

-.039 (.799) 

Electric 
 

 .175 (.236) 
 

-.010 (.951) 

Mining 
 

 .144 (.331) 
 

.028 (.849) 

Time 
 

   
 

-.018** (.026) 

R-squared  .061  .153  
 

.292  

F-statistic  .502  .747  
 

1.441  

Note: CAR is the cumulative abnormal return in the event window [-1, 3]. Country is a dummy 

variable indicating China and Germany. Size is the natural log of total assets. Performance is 

measured by the ratio of net income on total assets. Manufacturing, electric and mining are 

dummy variables representing the three major industries. Time is the difference in years between 
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the event date and 2007. * Statistically significant at the 10% level ** Statistically significant at the 

5% level *** Statistically significant at the 1% level.  

 

9. Regression of CAR(-1,1) with removed outlier Volkswagen 

 
Model 1  Model 2  Model 3 

 
CAR  CAR  

 
CAR  

Country -.022 (.184) -.032 (.102) 
 

-.038** (.032) 

Size .000 (.877) .000 (.899) 
 

.004 (.182) 

Performance -.004* (.075) -.006** (.039) 
 

-.005** (.032) 

Leverage -.008 (.154) -.012* (.086) 
 

-.007 (.266) 

Manufacturing 
 

 .051 (.411) 
 

.009 (.870) 

Electric 
 

 .071 (.301) 
 

.018 (.773) 

Mining 
 

 .067 (.313) 
 

.044 (.454) 

Time 
 

   
 

-.010*** (.003) 

R-squared  .103  .195  
 

.285  

F-statistic  1.033  1.177  
 

1.694  

Note: CAR is the cumulative abnormal return in the event window [-1, 3]. Country is a dummy 

variable indicating China and Germany. Size is the natural log of total assets. Performance is 

measured by the ratio of net income on total assets. Manufacturing, electric and mining are 

dummy variables representing the three major industries. Time is the difference in years between 

the event date and 2007. * Statistically significant at the 10% level ** Statistically significant at the 

5% level *** Statistically significant at the 1% level.  
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10. Jarque-Bera normality statistics with removed outlier Volkswagen 

Regression 1 

  N Skewness Kurtosis Jarque-
Bera 

Sig. 

  
Statistic Statistic 

Std. 
Error Statistic 

Std. 
Error 

Unstandardized 
Residual 

41 -1.416 .369 3.578 .724 35.57 .00 

Valid N 
(listwise) 

41 
        

  

 

Regression 2 

  N Skewness Kurtosis Jarque-
Bera 

Sig. 

  
Statistic Statistic 

Std. 
Error Statistic 

Std. 
Error 

Unstandardized 
Residual 

41 -1.422 .369 3.278 .724 32.17 .00 

Valid N 
(listwise) 

41 
        

  

 

Regression 3 

  N Skewness Kurtosis Jarque-
Bera 

Sig. 

  
Statistic Statistic 

Std. 
Error Statistic 

Std. 
Error 

Unstandardized 
Residual 

41 -.962 .369 1.265 .724 9.06 .01 

Valid N 
(listwise) 

41 
        

  

Note: From the regressions, the unstandardized residuals were saved as a new variable. 

Descriptive statistics gave the skewness and kurtosis for the distributions and the formula n * 

(S2/6 + K2/24) was used to calculate the Jarque-Bera coefficient, with S=skewness and K=kurtosis. 

The corresponding probability was computed using the following line in SPSS: ‘1-cdf.chisq(JB,2)’. 

Under the null hypothesis of normally distributed residuals, it can be concluded that the data is not 

normally distributed as the null hypothesis is rejected. 
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11. Bootstrapping regression of CAR(-1,1) including Volkswagen 

 
Model 1  Model 2  Model 3 

 
CAR  CAR  

 
CAR  

Country .002 (.944) -.014 (.579) 
 

-.024 (.377) 

Size -.003 (.477) -.003 (.524) 
 

.003 (.400) 

Performance -.004 (.174) -.006** (.050) 
 

-.006* (.095) 

Leverage -.005 (.483) -.015 (.103) 
 

-.007 (.346) 

Manufacturing 
 

 .084 (.330) 
 

.023 (.743) 

Electric 
 

 .127 (.241) 
 

.049 (.555) 

Mining 
 

 .105 (.286) 
 

.070 (.419) 

Time 
 

   
 

-.014* (.076) 

R-squared  .036  .195  
 

.285  

F-statistic  .342  1.177  
 

1.694  

Note: CAR is the cumulative abnormal return in the event window [-1, 3]. Country is a dummy 

variable indicating China and Germany. Size is the natural log of total assets. Performance is 

measured by the ratio of net income on total assets. Manufacturing, electric and mining are 

dummy variables representing the three major industries. Time is the difference in years between 

the event date and 2007. * Statistically significant at the 10% level ** Statistically significant at the 

5% level *** Statistically significant at the 1% level.  

12. Bootstrapping regression of CAR(-1,1) with removed outlier Volkswagen 

 
Model 1  Model 2  Model 3 

 
CAR  CAR  

 
CAR  

Country -.022 (.137) -.032 (.149) 
 

-.038* (.064) 

Size .000 (.876) .000 (.925) 
 

.004 (.165) 

Performance -.004** (.045) -.006** (.018) 
 

-.005** (.038) 

Leverage -.008 (.169) -.012** (.048) 
 

-.007 (.239) 

Manufacturing 
 

 .051 (.368) 
 

.009 (.849) 

Electric 
 

 .071 (.271) 
 

.018 (.720) 

Mining 
 

 .067 (.324) 
 

.044 (.440) 

Time 
 

   
 

-.010** (.020) 

R-squared  .103  .195  
 

.285  

F-statistic  1.033  1.177  
 

1.694  

Note: CAR is the cumulative abnormal return in the event window [-1, 3]. Country is a dummy 

variable indicating China and Germany. Size is the natural log of total assets. Performance is 

measured by the ratio of net income on total assets. Manufacturing, electric and mining are 

dummy variables representing the three major industries. Time is the difference in years between 



 
 
 

Page 43 of 43 
 

the event date and 2007. * Statistically significant at the 10% level ** Statistically significant at the 

5% level *** Statistically significant at the 1% level.  

 


