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Abstract
The discussion about the business-society relationship dates back to the roots of classical economic theory. It has evolved into ‘corporate sustainability’, which is defined as comprising economic, social and environmental aspects. The business case for corporate sustainability means that corporate sustainability could impact a company’s economics for instance by realising gains from cost and risk reduction, enhancing its competitive advantage and strengthening its reputation. Prior empirical research provides proof supporting the business case. The business case ties into company valuation and its components financial performance and risk. This thesis investigates the influence of corporate sustainability on value, financial performance and risk. Pooled and fixed effects regressions are conducted on a global panel data set of 1264 companies during the period 1999-2010, yielding 8921 observations. The general results show that corporate sustainability has no influence on value, increases financial performance and has no influence on risk. It also shows that for different model specifications and using different parts of the sample, corporate sustainability is found to have an influence on value, financial performance and risk in different regions, industries and as an interaction term with several control variables. There is also some evidence of a lagged influence of corporate sustainability on value and risk.
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‘Corporate sustainability’ is a topic which gets increasing attention by a variety of entities. Governments, global institutions, media, business schools, boards of directors, investors and corporate consultants are amongst those who spend more and more time and resources on the subject. This is illustrated by some headlines and quotes relating to sustainability from renowned news papers: “Pushing its way on to boardroom agendas” (Financial Times, 2010, June 3), “Putting people, planet and profit into the annual report” (Financial Times, 2010, November 29), “Sustainability Field Booms on Campus” (The New York Times, 2009, August 20), “Some 3,100 of the largest companies now produce sustainability reports, compared with about 300 in 1996” (Financial Times, 2010, October 4).
Corporate sustainability is a business-society concept addressing the role and responsibilities of a business in society. The business-society relationship has been discussed for decades and can even be traced back to Adam Smith who already discussed the subject in his well known 1776 book An Inquiry into the Nature and Causes of the Wealth of Nations. It is a subject of much debate and some consider a business to have social responsibilities, like Bowen (1953) and Carroll (1979), while others, most notably Friedman (1962), oppose that statement by considering that the only responsibility of a business is to make profit. 
The business-society relationship gained momentum when it evolved into the concept of ‘corporate social responsibility’ (Carroll, 1979). Corporate social responsibility considers the responsibilities of a business to consist of economic, legal, ethical, and discretionary aspects. The introduction of corporate social responsibility gave academics a more firm grounding to further evolve the concept and relate it to other theories, like stakeholder theory (Freeman, 1984; Clarkson, 1995; Jones, 1995) and the competitive advantage framework (Porter & Kramer, 2006). Several other business-society concepts originated and amongst them was ‘sustainability’ (WCED, 1987). Stemming from environmental thought it quickly evolved into a broader concept comprising economic, social and environmental aspects. It was applied to business in the form of ‘corporate sustainability’ (Bansal; 2002, 2005) and came to replace corporate social responsibility in the past decade.
Already in early stages of the business-society discussion was the relation of business-society concepts with financial performance of interest to many academics. A lot of empirical research has been conducted ever since (Orlitzky, Schmidt & Rymes, 2003) and the coupling of the evolving business-society concepts with financial performance grew closer over the years. It finally resulted in formulating what is called ‘the business case for corporate sustainability’. This means that corporate sustainability could impact a company’s economics for instance by realising gains from cost and risk reduction, enhancing its competitive advantage and strengthening its reputation. 
To understand whether corporate sustainability impacts the economics of a company and relates to its value, it is important to understand how a company is valued and what its components are. The most common approach to value an asset is to discount its future cash flows. The discount rate depends on the risk of the future cash flows. This concept of discounting future cash flows has evolved into a method applicable for company valuation, which is the enterprise discounted cash flow (DCF) method. Enterprise DCF uses a company’s free cash flows (FCF) and discounts them at the weighted average cost of capital (WACC). At the basis of FCF is a company’s operating profit or in a more generalized context its financial performance. At the basis of WACC is a company’s systematic risk, its beta. The value of a company thus depends to a large extent on its financial performance and systematic risk.
The business case for corporate sustainability combined with the enterprise DCF valuation framework leads to the main research question of this thesis: 
What is the influence of corporate sustainability on company value and the value components financial performance and risk?
To investigate the main research question its three aspects, company value, financial performance and risk, are separately investigated. Hypotheses are formulated for each subject based on prior empirical research into the effect of corporate sustainability on company value, financial performance and risk. This leads to the following three hypotheses:
Hypothesis (1): Corporate sustainability increases the value of a firm.
Hypothesis (2): Corporate sustainability increases the financial performance of a firm
Hypothesis (3): Corporate sustainability decreases the systematic risk of a firm
To be able to test the hypotheses, suitable measures for corporate sustainability, value, financial performance and risk are needed. The measure for corporate sustainability is inclusion in the Dow Jones Sustainability World Index (DJSI World). The DJSI World is a worldwide index for which 2500 companies are assessed on corporate sustainability performance and the 10 percent best performing companies are included in the DJSI World. To investigate the impact on company value, Tobin’s q is used as a measure. Financial performance is expressed as the return on assets (ROA) and to measure systematic risk the asset beta is used.
The three hypotheses are investigated by using three separate models, which are regressed on a panel dataset with pooled and fixed effects model specifications. The pooled model is a basic regression model and the fixed effects model incorporates period and/or cross-section specific effects to allow for more flexibility. The dataset consists of a worldwide sample of 1264 companies over the period 1999-2010, which combined yields 8921 observations. Corporate sustainability is incorporated as a separate factor in each model, as well as an interacting term with ROA and beta in the model for Tobin’s q.
The main results show that the influence of corporate sustainability depends on the model specification. Using the fixed effects model as the base model the results show that corporate sustainability does not influence firm value, that corporate sustainability does influence financial performance and that corporate sustainability does not influence systematic risk. Additional analysis shows however that in parts of the sample and with different model specifications there are several occasions where corporate sustainability has a significant influence. It shows that corporate sustainability has an influence on value, financial performance in risk in different regions and across different industries. It also shows that corporate sustainability influences the relationship of several control variables with value, financial performance and risk and that there is some evidence of a lagged influence of corporate sustainability on value and risk.
This study is the first to investigate the effects of corporate sustainability on value, financial performance and risk simultaneously on the same dataset. It also differs from prior studies investigating the influence of corporate sustainability by incorporating financial performance and risk in the model for value, based on the theory that financial performance and risk relate to value. It is also the first to investigate the effect of corporate sustainability on the relationship of financial performance and risk with value. Furthermore, where the large majority of prior research focuses on the United States, with a few exceptions focussing on Europe, this study is one of very few to research the effects of corporate sustainability on a large worldwide sample of companies. Lastly, this study uses a much longer period than prior studies that have used the DJSI World as a sustainability measure.
To arrive at the final conclusion of the main research question, this thesis is structured as follows. Chapter 2 provides the theoretical framework, starting with the evolution of the business-society relationship and defining corporate sustainability. The second part of the theoretical framework explains how a company is valued. Chapter 3 addresses prior empirical research into the relation between corporate sustainability and value, financial performance and risk and formulates hypotheses on each subject accordingly. Chapter 4 explains the research method, by specifying the models and describing the variables, and it provides details about the dataset. Chapter 5 presents and discusses the main results of the analysis and it provides the results of additional analyses. Chapter 6 concludes by discussing the results, providing a conclusion, describing limitations of this study and by proposing recommendations for future research.
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This chapter will cover the theoretical framework as a foundation for the research in this thesis. It will attempt to paint a coherent picture of the evolution of the corporate sustainability (CS) concept and its relation with company value and the value components. Chapter 2.2 starts with the initial thoughts on the business-society relationship traced back to the roots of classical economic theory. Chapter 2.3 continues with the conceptual evolution of corporate social responsibility (CSR). Chapter 2.4 describes the relationship of CSR with stakeholder theory and the competitive advantage framework. Chapter 2.5 explains the transition of CSR to CS and subsequently chapter 2.6 describes the business case for CS. This ties into chapter 2.7 which explains the methods for valuing a company. Of these methods, enterprise discounted cash flow (DCF) valuation will be discussed further and its components are set out in chapter 2.8 (free cash flow (FCF)) and chapter 2.9 (weighted average cost of capital (WACC)). Chapter 2.10 further deepens the estimation of one component of the WACC, the cost of equity. Chapter 2.11 will close off with a brief summary.
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If every individual employs its capital in an economy in the most optimal way, than every individual contributes to maximize the wealth of the society in the most optimal way. In this way an individual promotes the public interest, though it was not his/her intention and he/she does not know by how much. This is what Adam Smith wrote in An Inquiry into the Nature and Causes of the Wealth of Nations (1776), widely considered the foundation of modern economics. He went on to say: 
“[…] he intends only his own gain, and he is in this, as in many other cases, led by an invisible hand to promote an end which was no part of his intention. Nor is it always the worse for the society that it was no part of it. By pursuing his own interest he frequently promotes that of the society more effectually than when he really intends to promote it. I have never known much good done by those who affected to trade for the publick good. It is an affectation, indeed, not very common among merchants, and very few words need be employed in dissuading them from it.” (p. 292).[footnoteRef:1] [1:  “Publick” is not a spelling error, but the way “public” was written in 1776 as was for instance “domestick” (domestic).] 

So the roots of the function in society of the individual or company can be traced back to the foundation of modern economics. Early references[footnoteRef:2] to the social responsibility of business began appearing in the 1930s and 1940s according to Carroll (1999). Business itself also considered social responsibility to be an important topic as illustrated by a survey conducted in 1946 by Fortune magazine. Fortune polled business executives (called “businessmen” in those days) about their social responsibilities and 93.5 percent agreed with the statement that the “social consciousness” of managers meant that businessmen were responsible for the consequences of their actions in broader sense than that covered by their profit-and-loss statements (Fortune, 1946, cited in Bowen, 1953, p. 44, via Carroll (1999). [2:  Carrol (1999) mentions the most notable references: Chester Barnard’s (1938) The Functions of the Executive, J. M. Clark’s (1939) Social Control of Business and Theodore Kreps’ (1940) Measurement of the Social Performance of Business.] 

The beginning of the modern literature on corporate social responsibility (CSR) was marked by Howard R. Bowen (1953) with his book Social Responsibilities of the Businessman (Carroll, 1979, 1999; Lee, 2008; Carroll & Shabana, 2010). Bowen (1953) did not question whether business had a social responsibility or not, but he viewed large businesses as centres of power and decision making which had a far stretched influence on the lives of citizens which obligated them to consider social responsibilities (Carroll, 1999; Lee, 2008). So without questioning the legitimacy of social responsibility his main question was: “What responsibilities to society may businessmen reasonably be expected to assume?” (p. xi). Next to that he brought about an initial definition of the social responsibilities of businessmen: “It refers to the obligations of businessmen to pursue those policies, to make those decisions, or to follow those lines of action which are desirable in terms of the objectives and values of our society.” (p. 6).
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Though many scholars agreed with Bowen’s view on the legitimacy of social responsibilities of business, not all shared his view and amongst them the most notably was Milton Friedman. Inspired by Adam Smith, Friedman (1962) stated about a free economy:
“In such an economy, there is one and only one social responsibility of business – to use its resources and engage in activities designed to increase its profits so long as it stays within the rules of the game, which is to say, engages in open and free competition without deception or fraud.” (p. 133).
These different views on the social responsibilities of corporations led to two different sides, which were not able to carry out a constructive dialogue, resulting in little theoretical advancement during the 1950s and 1960s beyond what Bowen (1953) put forward (Lee, 2008). Though academia progressed little on this subject, there were major advancements in society and law in the United States. 
The 1960s were characterized by important social movements, such as civil rights, women’s rights, consumers’ rights and the environmental movement. These movements gradually changed the landscape of corporations and resulted in increasing pressures to adopt aspects of social responsibility (Carroll & Shabana, 2010). 
Next to the social movements, numerous legislations were enacted during these times to regulate businesses and grant consumers and employees more rights. Examples of these laws are Textile Fiber Products Identification Act of 1958, Fair Packaging and Labeling Act of 1960, Equal Pay Act of 1963, National Traffic and Motor Safety Act of 1966, National Environmental Policy Act of 1969, Truth in Lending Act of 1969 and the Clean Air Act of 1970 (Lee, 2008).
The popularity of CSR gained due to these public and legislative changes, but in academia, the topic of CSR missed two main aspects. One was the link between the social and economic interests of a company (Wallich and McGowan, 1970) and the second one was the absence of a generally accepted theoretical concept of CSR (Preston, 1975).
The link between social and economic interests was addressed by Wallich and McGowan (1970) who argued that without the rationalisation that CSR is consistent with stockholder interests, CSR will always remain controversial (Lee, 2008). They go back to the fundamental question and consider Friedman (1962) being right in the narrow sense of profit maximization as being the only social responsibility of a firm. However they reasoned that the equity holder in those days was already diversified and was not interested in the profit maximization of one company at the expense of another. Therefore they argued that a diversified equity holder was interested in achieving social optimisation through joint profit maximisation. Furthermore Davis (1973) put forth that it was in the long-run self interest of a company to uphold and improve its society that it operates in. He reasoned that this will result in for instance better skilled labour, less crime (meaning lower property protection costs) and lower taxes, which all benefit long-run profit maximisation of a firm.
The absence of a generally accepted theoretical concept was served by Carroll (1979), who at the same time also addressed the link between the social and economic interests of a company. He laid the foundation of a theoretical concept by providing a further definition of CSR. He defined CSR as comprising economic, legal, ethical, and discretionary aspects of business performance. His definition gave CSR a better foundation and he further clarified the inclusion of the economic aspect from a neoclassical point of view: 
“Before anything else, the business institution is the basic economic unit in our society. As such it has a responsibility to produce goods and services that society wants and to sell them at a profit. All other business roles are predicated on this fundamental assumption.” (Carroll, 1979, p. 500).
As he reviewed his definition later on in 1999 he stated: 
“Although my 1979 definition includes an economic responsibility, many today still think of the economic component as what the business firm does for itself, and the legal, ethical, and discretionary (or philanthropic) components as what business does for others. Although this distinction is attractive, I would argue that economic viability is something business does for society as well, although we seldom look at it in this way.” (Carroll, 1999, p. 284).
He also devised a framework for assessing a firm’s social performance and he called this framework the ‘corporate social performance’ (CSP) model. CSP is based on three dimensions; social responsibilities (CSR), social issues and social responsiveness. Social issues comprise for instance discrimination, product safety, environment and occupational safety. Social responsiveness describes if a firm responds proactive, accommodative, defensive or reactive. Carroll’s conceptual model of CSP was further developed by others (Wartick and Cochran, 1985; Wood, 1991) and gained popularity until CSR further evolved relating to concepts as stakeholder theory and competitive advantage. However, Carroll’s (1979) article comprising a definition for CSR and the CSP model “became one of the most widely cited in the field of business and society” according to Lee (2008).
[bookmark: _Toc290467981]Corporate social responsibility, stakeholder theory and competitive advantage
A lot of advancements have been made on the concept of CSR and the link between the social and economics aspects of a company further improved, but convincing theoretical mechanisms were still missing (Lee, 2008). CSR and CSP were mainly being defined by extending the neoclassical economic view with societal aspects (Wood & Jones, 1995).
A concept which differed from the extended neoclassical economic view was the stakeholder framework (Freeman, 1984). The stakeholder model had a more or less natural fit with CSR by removing the link from the classical economic concept of profit maximization and lowering the problem of measurement by more specifically addressing all the parties involved and their relationships, or, as Carroll (1991, p. 43)) stated: “Thus, the stakeholder nomenclature puts "names and faces" on the societal members who are most urgent to business, and to whom it must be responsive.”
The word stakeholder was first used in an internal memorandum at the Stanford Research Institute in 1963 (Freeman, 1983) and gained wide popularity through Freeman’s (1984) Strategic Management: A Stakeholder Approach. He defines a stakeholder as “any group or individual who can affect or is affected by the achievement of an organisation’s purpose” (Freeman, 1984, p. 53).
The stakeholder concept was applied to CSR foremost by Clarkson (1995) and Jones (1995). Clarkson (1995) put forth a method for assessing social performance by defining the nature of issues (social issues and stakeholder issues)[footnoteRef:3] and determine the appropriate level of analysis (institutional, organisational and individual). Jones (1995) links the stakeholder theory to economic concepts (e.g. principal-agent theory), behavioural science and ethics. He reasons that intrinsic relationships built on trust and cooperation give a firm a competitive edge. Jones (1995) thought of the stakeholder to take the place as a central concept in the field of business and society. Cornell and Shapiro (1987) emphasise the importance of the stakeholder approach by linking it to corporate finance. They state that besides explicit claims (contracts) also implicit claims to stakeholders have value and impact the value of a firm. An example of an implicit claim is for instance product support, since there usually is no contract which says that a computer manufacturer will keep supporting a product after it is withdrawn due to a lack of demand, but many companies with good reputations and brands will make such implicit claims. [3:  Clarkson (1995) stated that one must distinguish between social issues and stakeholder issues. The distinction can be made on the basis of whether or not legislation or regulation has been applied. If such legislation or regulation has been applied an issue is defined as a social issue and if not applied an issue is defined as a stakeholder issue. Taking the stakeholder employee as an example, social issues would be discrimination and occupational health and safety and stakeholder issues would be employee assistance programs and career planning.] 

Critics to the stakeholder approach claimed that it was vague and did not provide a single target for managers to focus on. Instead it identified many subjective interests to maximise and prioritising those was almost impossible (Jensen, 2001). As Friedman (1962) already stated well before the application of stakeholder theory: “If businessmen do have a social responsibility other than making maximum profits for stockholders, how are they to know what it is?” (p. 133). Jensen (2001) therefore argued that a combination must be found between the classical stockholder view and the stakeholder approach, which he called enlightened value maximization or enlightened stakeholder theory. Both theories are essentially the same and suggest that the classical stockholder theory is leading, but has its limitations. By combining it with aspects of stakeholder theory, one achieves a framework where there is a focus on stakeholder aspects, but where the overarching goal is still profit maximisation. This provides one single target and aids managers in making decisions with conflicting stakeholder interests.
Another influence from strategic management scholars was the integration of CSR and the competitive advantage viewpoint by Porter and Kramer (2006). They argued that CSR activities can gain firms a competitive advantage and that a company cannot solve all the problems in the world, so every company should apply a custom fit CSR strategy that best complies with their competitive advantages to enhance them even further.
The previous chapters have shown that CSR has come a long way. It has evolved from Bowen’s (1953) initial definition to Carroll’s (1979) definition, being that it comprises economic, legal, ethical, and discretionary aspects. Next to the evolution of the definition, efforts have been made to integrate the social and economic aspects and CSR has been linked with concepts as stakeholder theory and competitive advantage. Next to CSR, a lot of other definitions have originated describing the business-society relationship often stemming from or relating to CSR. The next chapter briefly highlights a few of these definitions and shows how CSR relates to corporate sustainability.
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Source: Mohan (2003, p. 74) through De Bakker, Groenewegen & Den Hond (2005, p. 288) combined with Dommerholt (2009) and adjusted.
The continuous quest for the business-society relationship has brought about numerous definitions for CSR as illustrated by Dahlsrud (2008), who counted 37 definitions. As described previously the CSR concept started with a focus on social responsibilities and via Carroll’s (1979) definition it was gradually expanded with economic and environmental aspects, leading to a definition which comprises all three of these aspects (Dahlsrud, 2006; Montiel, 2008; Dommerholt, 2009).
Next to the numerous definitions also multiple additional concepts relating to the business society relationship have surfaced. Figure 2.1 shows a timeline with ten of the main business-society concepts.[footnoteRef:4] For extensive overviews of CSR definitions and related concepts see Carroll (1999), Van Marrewijk (2003), Bakker et al. (2005), Dahlsrud (2008), Montiel (2008), Dommerholt (2009) and Carroll and Shabana (2010). The concepts of ‘corporate sustainability’ (CS) and ‘triple bottom line’ (TBL) will be highlighted here. [4:  Except for Business Ethics and Corporate Citizenship, all concepts are discussed in chapter 2. Business Ethics might best be described as a moral reflection of business behaviour (what is right and what is wrong). Corporate Citizenship closely relates to CSR and states that a corporation should treat its stakeholders with respect. Social Issues (Management) and Corporate Social Responsiveness have been mentioned in describing Carroll’s (1979) CSP model in chapter 2.2.2.] 

Where CSR originated from social issues, CS stemmed from environmental issues (Montiel, 2008). The term sustainability was first used by the World Commission on Environment and Development (WCED, 1987, p. 43) which defined sustainability as “meeting the needs of the present without compromising the ability of future generations to meet their own needs”. Sustainability further evolved into sustainable development and besides its initial focus on environmental issues it gradually extended to a broader view including economic and social aspects. The World Business Council for Sustainable Development (WBCSD, 2000, p. 2) stated that “sustainable development requires the integration of social, environmental and economic considerations to make balanced judgements for the long term’’. Bansal (2002, 2005) evolved this macro-economic view on sustainable development to ‘corporate sustainable development’ and supported the WBCSD definition of the social, environmental and economic principles. She described these principles as “inextricably connected and internally interdependent (…) dynamic and complex” (p.123). To arrive from corporate sustainable development at CS Dentchev (2004) stated that CS denotes the contribution of business to sustainable development.
The TBL approach has much in common with the latest definitions of CSR and CS in that it too is based on social, environmental and economic factors. It was initiated by Elkington (1999) and is also known as ‘people, planet, profit’, relating to social, environmental and economic factors respectively. The TBL approach prescribes that firms have a responsibility to all three factors and that its performance on these three topics should be measured and reported (like the single bottom line in the financial statements of an annual report).
Dommerholt (2009) analyzed twelve business-society concepts and found several to have considerable overlaps, amongst others CSR, CS and TBL. Montiel (2008) stated that CSR and CS had different backgrounds due to their different fields of origin, but have common futures since the similar focus of the modern definitions. He did emphasize that CS, like TBL, has a more integrated background than CSR regarding the economic, social and environmental aspects. Van Marrewijk (2003) reasons that CSR, CS and TBL are related and he proposes a different view where CS functions as the overarching goal with CSR through TBL as an intermediate phase of balancing the economic, social and environmental aspects. 
This thesis considers CS as the all encompassing business-society concept with its focus on economic, social and environmental dimensions combined with the WCED (1987) statement “meeting the needs of the present without compromising the ability of future generations to meet their own needs”. This thesis will continue with the use of CS. Since CS became apparent much later than CSR did and to retain as much of the authenticity of prior research, CS will be denoted as CS’, indicating that the original study was based on CSR. Where CS is the original term used in prior research the abbreviation CS will be used. See Table 2.1 for an overview of the main publications and themes in the field of the business-society relationship.
[bookmark: _Ref290024004][bookmark: _Toc290468031]Table 2.1 Theoretical trends in the business-society relationship.
	Era
	Pivotal publications
	Dominant theme
	Coupling with CFP
	Motivation

	1950s and 1960s
	Bowen (1953)
	Ethics and social obligation
of businesses
	No coupling
	Corporate externality control

	1970s
	Wallich and McGowan (1970)
	Enlightened self-interest
	Loose coupling
	Reconciliation of two
opposing sides of the debate

	1980s
	Carroll (1979); Wartick and
Cochran (1985); Wood (1991)
	Corporate social
performance model

	Tighter, but still
somewhat loose coupling

	Pragmatic and comprehensive
model construction


	1990s
	Freeman (1984); Clarkson (1995);
Jones (1995); WCED (1987) 
	Stakeholder approach,
strategic management and sustainability
	Tight coupling
	Practicality (empirical testing
and implementation), integration with company strategy and sustainable development

	2000s
	Porter & Kramer (2006); Vogel (2005); Carroll & Shabana (2010); Elkington (1999); Bansal (2002, 2005)
	Competitive advantage, the business case and corporate sustainability
	Tight coupling: Formulation of the business case
	Using CS’ as a competitive advantage, more emphasis on gains of CS’ rather than costs, applying sustainable development to the company level


Note: CFP means corporate financial performance 
Source: Adjusted version of Lee (2008)
[bookmark: _Toc290467983]The business case for corporate sustainability
Linking the stakeholder approach and competitive advantage to CS’ helped the group of academics who were continuously looking for the business case for CS. The business case for CS proposes that firms will be economically and financially rewarded by the market for engaging in CS’ activities (Carroll & Shabana, 2010). The previously described developments in the business-society field led to a further application of the CS concept and further integration with the activities of business, thereby strengthening the business case. As Carroll and Shabana (2010) put it: “Growing support for the business case among academic and practitioners is evident.” Lee (2008) even stated “From a theoretical point of view, it is not an exaggeration to say that the coupling between CS’ and Corporate Financial Performance (CFP) has been made as tight as it can be.” See also Table 2.1 for an overview of the coupling between CS’ and CFP.
With an emphasis on risk as one aspect of the business case Bragdon and Marlin (1972) describe that the downside risk related to a poor pollution control record increasingly worry investors in stocks and bonds, which may reduce the price that they will pay and as a result increase the cost of capital of polluting companies. Bowman (1973) has a similar reasoning and argues that the market’s perception of corporate responsibility could influence stock prices and therefore investor’s return (considering both dividends and capital gains). According to Bowman (1973) this will have subsequent effects on the cost of capital and ultimately on earnings. Narver (1971) indicates that the increased focus on environmental responsibility is accompanied by potential legal and economic risks. Capital markets have an increased attention on these risks and firms best address these risks in a socially responsible fashion otherwise capital markets might perceive lower expected earnings and/or a higher risk factor which leads to a lower net present value.
Carroll and Shabana (2010) determine a narrow view and a broad view of the business case. The narrow view justifies CS’ when it has direct links to financial performance, mostly focussed at cost savings. The broad view justifies CS’ when it has direct and indirect links to financial performance and it focuses more on opportunities. The rationale for the broad view is that the firm is able to realise gains from cost and risk reduction, enhance its competitive advantage, strengthen its legitimacy and reputation and create win–win relationships with its stakeholders (Carroll & Shabana, 2010; Kurucz, Colbert & Wheeler, 2008). The business case is also supported by empirical research as will be shown in chapter 3. 
There are however some critics regarding the business case. They state that the theoretical link between CS’ and CFP is weak or missing and that the empirical evidence is not convincing (Ullmann, 1985; Margolish & Walsh, 2003; Vogel, 2005). While their arguments might contain some validity, many have put forth valid arguments and empirical evidence in favour of the business case. The critics remain a minority.
Besides the proponents and opponents of the business case in academia, those involved in the field seem to support the business case. A large majority of fund managers believe that managing social and environmental risks increases a company’s long run market value according to a survey conducted by CSR Europe (2003). In a survey conducted by KPMG (2005) 74 percent of the companies claim to believe in CS for economic reasons and 39 percent even believes it has a positive effect on shareholder value. In KPMG’s report (2011) A Review of Corporate Sustainability in 2010 they note that 62 percent of the 378 large and medium sized companies across 61 countries have an active sustainability programme in place and 11 percent is currently developing one. They further note that 61 percent of the companies with a sustainability programme in place found that “despite an initial increase in investment, the benefits clearly outweigh the drawbacks.” 
The business case for CS is the positive link between CS and CFP and many academics support it. Some academics are critical towards the subject, but “business” itself seems to think the business case is there. Concluding the business case for CS Wheeler, Colbert and Freeman (2003, p. 20) stated strikingly that “it will not be too long before we can begin to assert that the business of business is the creation of sustainable value – economic, social and ecological”.
[bookmark: _Toc283667991][bookmark: _Toc283668226][bookmark: _Toc283668684][bookmark: _Toc283669735][bookmark: _Ref290114608][bookmark: _Toc290467950][bookmark: _Toc290467984]Company valuation
[bookmark: _Toc290467985]Company valuation and value drivers
The business case for CS relates to the value and subsequently financial performance and risk of a company. Therefore it is important to understand how a company is valued. There are three basic ways to value an asset or a company (Damodaran, 2002). The first is to use discounted cash flow (DCF) valuation, were future streams of cash flow are discounted at a risk-adjusted discount rate to arrive at the present value. The second is relative valuation, were the value is determined based on assets or companies that are comparable in terms of risk, size, sales etc. The third is contingent claim valuation, which takes into account flexibility and values an asset based on option pricing techniques.[footnoteRef:5] [5:  Contingent claim valuation takes into account the flexibility of a decision. For instance when an oil company drills exploration wells, it can use the information about the oil reserves it obtains from exploration to decide whether or not to build a platform for full scale production. The oil company has the “option” to advance or not and this option has value.] 

DCF valuation is widely used in practice and according to Graham and Harvey (2001) 75 percent of Chief Financial Officers (CFO) indicated using DCF, compared to 38 percent who use comparables and 25 percent who use contingent claim valuation.[footnoteRef:6] Therefore DCF will be used as a basic principle in this thesis. DCF valuation builds on the present value theory which gained wide acceptance since Irving Fisher’s (1930) The Theory of Interest.[footnoteRef:7] Basically he reasons that the value of an asset depends on its future income and that the time value of money[footnoteRef:8] requires the income to be discounted using a discount rate which takes into account the risk characteristics of the income. More uncertain or risky future income will thus require a higher discount rate and be less valuable today than more certain future income, considering the amount of future income is equal.  [6:  In the study by Graham and Harvey (2001) DCF was stated as Net Present Value, comparables as Price/Earnings multiples and contingent claim valuation as real options.]  [7:  J.B. Williams’ (1938) The Theory of Investment Value and J. Hirshleifer’s (1958) On the Theory of Optimal Investment Decision also contributed to the development of DCF valuation.]  [8:  The time value of money means that one euro today is more valuable than one euro in one years time since the euro today can be invested and earn a return.] 

There are several ways to apply DCF valuation to value a company. The two main methods are, enterprise discounted cash flow (enterprise DCF) and adjusted present value (APV) (Brealey & Myers, 2003).[footnoteRef:9] The enterprise DCF method uses the total free cash flows (FCF) of the company and discounts them at the weighed average cost of capital (WACC). The APV method (Myers, 1974) distinguishes between cash flows from operations discounted at the unlevered[footnoteRef:10] cost of equity and cash flows associated with capital structure[footnoteRef:11] discounted at the cost of debt. The APV method is especially helpful as opposed to enterprise DCF when the capital structure of a firm will heavily fluctuate (Koller, Goedhart and Wessels, 2005). The enterprise DCF method is the most straightforward method to use when the capital structure is fairly constant and therefore this thesis uses enterprise DCF as the main valuation method. [9:  A third method used mainly for financial institutions is the flow to equity (FTE) method where the cash flow to equity is discounted at the levered cost of equity. This method is mostly used to value financial institutions.]  [10:  Unlevered means that the firm is free of debt.]  [11:  Cash flows associated with capital structure are for instance tax shields, issue costs and distress costs.] 

The value of a firm thus depends on two factors, future FCF and the WACC. See Figure 2.2 for an illustration of the components and key drivers of FCF and the WACC.
[bookmark: _Ref290023551][bookmark: _Toc290468041]Figure 2.2 Illustration of the main value drivers and components of a manufacturing company.
[image: ]
*It is assumed in this figure that the beta of debt is zero. 
Note: The main drivers of FCF differ per company. A manufacturing company will have different FCF drivers than a service company for instance.
Source: Koller, Goedhart and Wessels (2005, p. 413) and adjusted.

[bookmark: _Toc290467986]Free cash flow
Free cash flow is defined as “the amount of cash that a firm can pay out to investors after paying for all investments necessary for growth” (Brealey & Myers, 2003). FCF depends on the financial operating performance of a company and is derived from the net operating profit less adjusted taxes (NOPLAT) by adding back non-expense accounting costs such as depreciation, adding changes in working capital and adding changes in invested capital. See Figure 2.2 for the build-up to FCF and an example of the drivers of FCF.
[bookmark: _Toc290467987]Weighted average cost of capital
Modigliani and Miller (1958) have made fundamental contributions to the quest for the appropriate cost of capital through their propositions. They reasoned that under the assumption of perfect capital markets[footnoteRef:12] the average cost of capital of a company depended solely on the nature of the return that the activities of a company generated and not by its capital structure or market imperfections such as corporate taxes. The average cost of capital is then equal to the discount rate of a pure equity stream with the same risk characteristics. Furthermore they proposed that the cost of equity does depend on the capital structure if the firm was also debt funded since it required a premium related to the financial risk of leverage[footnoteRef:13]. Lastly they reasoned that a company will exploit an investment opportunity as long as the expected return from the investment is higher than the average cost of capital.  [12:  A perfect capital market means that there are no arbitrage opportunities, no trade barriers like transaction costs and that every investor has perfect information.]  [13:  Leverage or financial leverage means that a firm is funded with debt.] 

A few years later, in 1963, Modigliani and Miller corrected their statement that corporate income tax did not influence the average cost of capital. They updated the formula for the average cost of capital by including the tax effects with which they arrived at the weighted average cost of capital (WACC). The WACC is specified as follows: 

(1) 

Were rE is the cost of equity, E is the share of equity, D is the share of debt, τ is the corporate tax rate and rD is the cost of debt. The cost of debt is calculated using the yield to maturity of the long-term, option-free bonds of a company (Koller, Goedhart & Wessels, 2005). Estimating the cost of equity takes a more comprehensive methodology.
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As can be seen in Figure 2.2, the drivers for the cost of equity are business risk and financial risk. Business risk means risks associated with the activities of a company, for instance a decline in the demand for products or services of a company, technical problems in the production process, increasing material costs, political factors influencing a company, legislation etcetera. These risks could have an impact on the financial performance of a firm. A stockholder bears (a portion) of these risks and requires a premium on top of a risk free investment for bearing these risks. 
The total risk of an asset is measured through the volatility of its returns. A collection of returns measured with high frequency behaves according to a normal distribution (Fama, 1965). A normal distribution has an expected return and a variance or standard deviation. The variance and standard deviation are measures for the volatility of a return and are therefore useful instruments to determine the risk of an asset (Hirshleifer, 1961; Lintner, 1965). The standard deviation is used in most cases since it is expressed in the same unit as the return.
It is important to mention that the concept of risk as described above incorporates deviations in both directs, meaning that next to downward risk there is also upward risk (i.e. higher returns than expected). In most cases people have an aversion towards downward risk (lower returns than expected), but when using variance or standard deviation to approximate risk, upward risk is also taken into account.
The total risk of a company comprises risks that are specific to the company (idiosyncratic risk) as well as risks which affect the entire market (systematic risk). An investor can limit the first by diversifying his of her portfolio as Markowitz (1952) proved. Through diversification the portfolio comprises individual assets which move as little as possible in the same direction, i.e. are least statistically correlated, which cause the standard deviation of the portfolio to be smaller than the average of the standard deviations of the individual assets. When an investor holds every asset available in the market he or she is said to hold the market portfolio and its standard deviation is reduced to a minimum, eliminating idiosyncratic risk. What is left is systematic risk, which cannot be diversified away (Markowitz, 1952) and comprises risks affecting the entire market such as economic crises and fluctuating oil prices. It is the only type of risk for which an investor should be compensated through a risk premium.
Systematic risk is incorporated into the Capital Asset Pricing Model (CAPM), developed by Treynor (1961, 1962), Sharpe (1964) and Lintner (1965). The CAPM relates the risk premium of an individual asset to the risk premium of the market through the systematic risk factor; the beta (β) coefficient. The model is formulated as follows:

(2) 

Where r is the asset return, rf the risk free rate, β the systematic risk coefficient and rm the market return. A beta of 0.5 means that the risk premium of the asset is half the risk premium of the market and a beta of 2 means twice the risk premium of the market.
Next to business risk, debt financing or leverage also exposes the stockholder to financial risk. To be compensated the stockholder will ask another premium on top of both the risk free rate and the premium for exposure to business risk. The financial risk premium is incorporated by calculating the levered beta[footnoteRef:14]. [14:  See Koller, Goedhart and Wessels (2005) for more details on how to calculate the levered beta.] 

The CAPM model as described above has been challenged by several scholars and some additions have been proposed. Fama en French (1992) disputed the dependence on a single factor, beta, and propose that size and book-to-market ratio also influence the risk premium of an asset in what they called the three-factor CAPM. Fisher Black (1993) does not share their conclusion and considers their results as “data-mining[footnoteRef:15]”.[footnoteRef:16] [15:  Data mining means adding many explanatory variables to test several relations, but which cannot be backed by financial theory.]  [16:  Ross (1976) however expands the CAPM even further by introducing the Arbitrage Pricing Theory (APT) in which he argues that macro economic variables have explanatory power in determining the risk premium of an asset. These can be oil prices, inflation, exchange rates, but also a market index like the CAPM. This is also the main disadvantage of APT since it remains ambiguous which variables to use.] 

Several studies (e.g. Bruner, Eades, Harris & Higgins, 1998; Graham & Harvey, 2001) have shown that the vast majority of CFOs, financial advisors and corporate finance textbooks use the CAPM as the main model to estimate the cost of equity. Since it is so widely used amongst experts in the field, the CAPM will also be regarded as the main model to estimate the cost of equity in this thesis.
Reconciling with FCF and the WACC as the components of value the DCF formula looks like the following:

(3) 

Where Vl is the value of the levered or unlevered firm, FCF is free cash flow, WACC is the weighted average cost of capital and t denotes the moment in time (usually in years) when the free cash flow occurs.
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The chapter started out with Adam Smith’s (1776) view on the business-society relationship and Bowen’s (1953) work on the social responsibilities of businessmen. These were the foundations which lead to the evolution of the CSR concept and its evolvement into CS. The business case for CS is explained by further building on the link with stakeholder theory and the competitive advantage framework. To fully understand the business case, different valuation methods have been explained and the DCF method and its components FCF and WACC have been described in detail.
The next chapter will show how the business case relates to practice by examining prior empirical research on the relationships between CS and value, CS and financial performance and CS and risk.
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[bookmark: _Toc290467953][bookmark: _Toc290467991]Introduction
This chapter contains a discussion of prior empirical research on the relationship between CS and value, financial performance and risk. The findings of these prior studies result in hypotheses for the research in this thesis. While the majority of prior research has focused on the link between CS and financial performance in terms of accounting returns and investor returns, much less attention has been directed at the relationship between CS and value and CS and risk. Chapter 3.2 discusses prior research on the relationship of CS with value, covering most of the research in this field. Chapter 3.3 describes the results of prior research on the relationship of CS with financial performance and due to the immense amount of research in this field, review papers and a selection of relevant papers are highlighted. Chapter 3.4 discusses the results of prior research on CS and its relationship with risk, again covering most of the research in this field. Chapter 3.5 closes off with a summary.
[bookmark: _Toc283667995][bookmark: _Toc283668230][bookmark: _Toc283668688][bookmark: _Toc283669739][bookmark: _Toc290467954][bookmark: _Toc290467992]Corporate sustainability and value
The relation between CS’ and firm value was first investigated by Cochran and Wood (1984). They studied the relationship between CS’ and excess market value[footnoteRef:17] for a cross-section sample of U.S. firms for the period 1970-1979 and found a positive significant effect. The effect however became less significant when asset age was included as a control variable, since they found that asset age was strongly correlated with their CS’ measure. They reasoned that older firms might have plants which were built before more stringent regulation came in place and that older firms may have a different type of management with is less adaptable to CS related changes. [17:  As CSR measure they used Moskowitz ratings and they defined excess market value as (market value of equity + book value of debt – total assets) / sales.] 

Several studies have looked exclusively at the relationship between environmental performance, one of the three aspects of CS, and firm value. Dowell, Hart and Yeung (2000) studied if complying with different levels of stringent environmental standards affected firm value for a panel data set of U.S. based multinationals. They used Tobin’s q as a proxy for firm value and found a positive relationship, meaning firms that adopt more stringent standards demonstrate higher firm values. Konar and Cohen (2001) studied the effects of toxic chemicals emissions and environmental lawsuits for a cross-section sample of S&P 500 firms in the year 1989 on Tobin’s q, as a proxy for market value. They found highly statistically significant negative results with considerable economical impact, meaning that bad environmental performance results in lower market value and vice versa. King and Lennox (2001) looked into the effects of pollution on Tobin’s q for a panel of U.S. manufacturing firms during 1987-1996 and found negative effects (meaning less pollution results in a higher firm value), however of varying significance. King and Lennox also showed uncertainty about which way the causality works, if firms which pollute less are valued higher or if higher valued firms pollute less.
Hillman and Keim (2001) used 1994 data of the Kinder, Lydenburg, Domini (KLD) index as a CS’ measure, where they used the KLD scores to distinguish between stakeholder management and social issues participation.[footnoteRef:18] Hillman and Keim looked at the relationship of stakeholder management and social issues participation with the change in Market Value Added (MVA)[footnoteRef:19] between 1995 and 1996 as a measure for shareholder value. They used a cross-section sample of U.S. firms and found stakeholder management to have a positive significant relationship with value and social issues participation a negative significant relationship with value. Both are also found to be causal and they find no evidence for reversed causality.  [18:  Good stakeholder management means investing in the relationships with primary stakeholders such as customers, employees and suppliers and can enhance a firm’s competitive advantage thereby increasing firm value. Social issues participation means addressing social issues beyond those relating to primary stakeholders, such as refraining from certain industries (alcohol, tobacco and gambling) and corporate philanthropy. Participating in social issues does not bring a competitive advantage since it can be easily copied by other firms and therefore is expected to have a negative impact on firm value.]  [19:  MVA is defined as the market value (equity and debt) of a firm minus the capital invested (book value of equity and debt).] 

Using the Dow Jones Sustainability Group Indexes USA (DJSGI USA) as a broader CS measure Lo and Sheu (2007) have tested the effects on Tobin’s q on a panel of 349 U.S. firms during the years 1999-2002. They found a strong positive significant relationship for both the pooled and the fixed effects model.[footnoteRef:20] Furthermore they found an interaction effect with the control variable sales growth, meaning that the higher a firm’s sales growth, the greater the effect of CS on value. Lo and Sheu (2007) also conducted a regression model with a one year lagged Tobin’s q value and found the outcome to be the same, being that CS has a positive significant effect on value. [20:  Conducting a pooled regression, one aggregates data of multiple cross-sections or periods and runs a regression on the pooled data set. With this method one assumes that the average values of the variables (the regression constant) and the relationships between the variables are constant over time and across all cross-sectional units. Using a fixed or random effects model, one does not have to make this assumption and could yield more accurate coefficients. See Brooks (2008) for more information on pooled regression and fixed and random effects models.] 

Ziegler (2009) performed a comparable study using the Dow Jones Sustainability World Index (DJSI World), but instead of U.S. firms he studied panel data of European firms for the period 1999-2003. He also found a significant positive relationship when using a pooled regression model, but an insignificant positive relationship when using fixed and random effects models, which were the preferred models over the pooled regression model as statistical tests showed. The difference in significance of the effect of CS on value is due to the fact that fixed and random effects models allow for flexibility in unobserved firm-specific differences and the positive influence of CS on value was therefore due to unobserved differences between firms. Ziegler explained the lack of any effect by the fact that positive and negative influences of CS on value cancel each other out and that due to the assessment procedure of the DJSI World some firms are not assessed, which could influence the validity of the DJSI World as a CS measure.
Rossi (2009) tested for the effect of CS on value for a panel of Brazilian companies for the period 2005-2007 and also found a significant positive relationship between inclusion in the Bovespa Corporate Sustainability Index as a CS measure and Tobin’s q.
[bookmark: _Ref290475090]Most of the results[footnoteRef:21] from studying the effects of CS on firm value are positive and significant which leads to the following hypothesis: [21:  Lee, Faff and Langfield-Smith (2009) also used the DJSI World for the period 1998-2002 and studied its effect on the price to book ratio as a proxy for Tobin’s q. They used a panel dataset of two portfolios, one with CS firms and one without CS firms. They found no effect of CS on the price to book ratio. However, they did not perform any tests on the differences between the CS portfolio and non-CS portfolio. They just performed separate regressions and looked if the coefficients were any different. Therefore, no real conclusions can be drawn from their research and these results are mentioned here, but they are not taken into account for deriving the hypothesis of the CS – value relationship. In the same fashion they also found no effects of CS on financial performance (ROA) and risk (beta), which will be described in chapter 3.3 and 3.4 respectively, but will not separately be mentioned there for the same reason as described above.] 

Hypothesis (1): Corporate sustainability increases the value of a firm.
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Numerous studies have investigated the relationship between CS and financial performance and these have been aggregated and reviewed in several papers; amongst others Arlow and Gannon (1982), Aupperle, Carroll and Hatfield (1985), Ullman (1985), Wood and Jones (1995), Pava and Krausz (1996), Griffin and Mahon (1997), Roman, Hayibor and Agle (1997), Orlitzky, Schmidt and Rymes (2003) and Margolis and Walsh (2003). Despite all the efforts, there is no conclusive evidence on the relationship between CS and financial performance, but there seems to be a slight majority in favor of a positive relationship. 
Orlitzky et al. (2003) have undertaken the most comprehensive review through a meta-analysis of 52 studies investigating this relationship. A meta-analysis is a sophisticated way of investigating aggregated research, since it uses statistical methods to weigh the parameters of individual studies instead of aggregating the results of those studies (so called ‘vote counting’). A meta-analysis therefore yields better results. Orlitzky et al. (2003) concluded that there is a positive relationship which tends to be bidirectional and simultaneous, meaning that CS’ influences financial performance and vice versa. It must be said though that some CS’ measures were one-dimensional and not the most comprehensive and that the CFP measures varied widely and included stockholder returns for instance. Furthermore they concluded that between 15 percent and 100 percent of the variation in outcomes of the different studies investigating the relationship between CS’ and financial performance is due to stakeholder mismatching, sampling error and measurement error. With stakeholder matching they mean that CS’ and financial performance measures are matched empirically, but which have no theoretical basis (like matching CS’ disclosure with accounting performance measures). With sampling error they mean small sample sizes and with measurement error they mean unreliable measures for CS’ or financial performance. Their conclusion about the variation in outcomes can explain why there are so many contradicting findings in the empirical research between CS and financial performance.
Since there is such a large body of research in this field and there are several extensive reviews, it will go beyond the scope of this thesis to include every single one of the studies investigating this relationship and therefore the most relevant papers in terms of measures, data and method will be highlighted here.
Waddock and Graves (1997) conduct research on the influence of 8 KLD scores as a proxy for CS’ on return on assets, return on equity and return on sales as measures for financial performance of a cross-section of U.S. firms during the years 1989-1991. They found a significant positive relationship, meaning that CS’ increases financial performance and they also found the relationship to work vice versa, meaning that financial performance increases CS’. The latter is explained as the slack resources theory, which means that firms with strong financial performance might have more available resources to employ on CS related activities than firms experiencing lesser financial performance.
Lopez, Garcia and Rodriguez (2007) studied this relationship on a panel data set of 110 companies during 1998-2004 using inclusion in the DJSI World as the CS measure and profit before taxes as a financial performance measure. They found that there are differences in profitability between CS firms and non-CS firms and they found a negative effect of CS on profitability at first, which diminishes over time. The explanation for the diminishing negative effect is that in the short-run firms incur costs as a result of CS activities which might place them at an economic disadvantage compared to other firms. They indicate that a longer time span is necessary to obtain more conclusive results.
Ziegler (2009) investigated the relationship between CS, using the DJSI World as a proxy, and financial performance, using return on assets as a proxy. He studies panel data of European firms for the period 1999-2003 and finds a significant positive relationship when using a pooled regression model, but a weaker significant positive relationship when using a fixed effects model, for the same reasons as mentioned in chapter 3.2.
The results of empirical research into the relationship between CS and financial performance lead to hypothesise:
Hypothesis (2): Corporate sustainability increases the financial performance of a firm
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Spicer (1978) tested the effects of pollution control records on total risk (standard deviation of stock returns) and systematic risk (market beta of stock returns) of 18 firms in the paper and pulp industry during the period 1968-1973. On some instances he found statistical support for a negative link with systematic risk, but on most instances an insignificant negative link with total risk. He also discovered that the statistical significance diminished with the enactment of legislation on pollution control in 1970, which means that as soon as legislation on pollution control was in place, best performing companies did not incur statistically significant lower systematic risk than worst performing companies, while this was the case before legislation was enacted.
Alexander and Buchholz (1978) looked at the influence of CS’ on a stock’s systematic risk, its market beta, for a group of U.S. firms during 1970-1974, using surveys amongst businessmen and students as a CS’ measure. They found no significant relationship and their explanation was that there simply might be no relationship.
Using a 1981 survey based on Carroll’s (1979) construct for corporate social responsibility amongst 189 CEOs Aupperle, Carroll and Hatfield (1985) found a significant negative relationship between CS’ and total risk of a stock, meaning that CS’ lowers total risk, and an insignificant negative relationship between CS’ and systematic risk (market beta).
McGuire, Sundgren and Schneeweis (1988) examined the effect of CS’ on several risk measures, being total risk and systematic risk both classified as market risk and financial leverage, operating leverage and the standard deviation of operating income as accounting risk. As a CS’ measure, they used Fortune’s corporate reputations rating and they looked at the prior, concurrent and subsequent influence of the CS’ measure on risk for the period 1977-1984. They concluded to say that prior CS’ has a negative influence on risk, meaning that good CS’ performance lowers risk, while risk also has a negative influence on subsequent CS’ and furthermore that there is also a concurrent relationship. Their conclusion is however questionable since signs of the coefficients differed as well as statistical significance. Market beta for instance had a positive sign, meaning that better CS’ performance leads to higher risk, but was statistically insignificant on several occasions. They provided no explanation for their contradicting results.
Orlitzky and Benjamin (2001) undertook a meta-analysis[footnoteRef:22] on 18 studies investigating the relationship between CS’ measures and firm risk, which can be accounting risk, total risk and systematic risk. Using a meta-analysis they correct for sampling errors and measurement errors, which increases the reliability of the results. Orlitzky and Benjamin (2001) found that there is a negative relationship, meaning that good CS’ performance leads to lower risk, being systematic risk as well as total risk. Furthermore they found that the relationship with total risk is the strongest and that it is most influenced by CS’ reputation. [22:  See chapter 3.3 for a short explanation about meta-analysis.] 

The results from the few prior empirical research papers are inconclusive.[footnoteRef:23] The comprehensive study by Orlitzky and Benjamin (2001) however indicates that there is a negative relationship between CS and systematic risk. Considering this to be the most reliable outcome of prior empirical research, this leads to hypothesise the following: [23:  In the same fashion as footnote 21 the results for a study by Pava and Krausz (1996) are mentioned here, but not taken into account for deriving the hypothesis. Pava and Krausz (1996) looked at the effect on market risk as well as accounting risk measures on a sample of firms between 1985 and 1991. The ratings of the Council on Economic Priorities were used as CS’ measure and market beta, interest coverage, debt to equity ratio and Altman Z-score as risk measures. The Altman Z-Score is a combination of five financial ratios and is used to predict bankruptcy (Altman, 1968). They found a weak positive relationship between CS’ and market beta as well as debt to equity, meaning that better CS’ performance leads to higher risk and a weak negative relationship between CS’ and interest coverage as well as Altman Z-score. These results were however obtained by comparing means or medians of the group of socially responsible firms against the non-socially responsible firms without testing for the significance of the comparison.] 

Hypothesis (3): Corporate sustainability decreases the systematic risk of a firm
[bookmark: _Toc290467957][bookmark: _Toc290467995]Summary
Prior empirical research investigating the relationship between CS and value has shown that there is a predominant positive effect of CS on value, meaning that value increases due to CS. The same holds for financial performance and the opposite for risk, meaning that CS lowers risk. This has lead to formulate three hypotheses which state a positive relationship between CS and value and CS and financial performance and a negative relationship between CS and risk. Table 3.1 provides an overview of the papers discussed in chapter 3 and the three hypotheses.
The next chapter describes how these three hypotheses will be tested, by explaining the measures, method and data that will be used.
[bookmark: _Ref290024046][bookmark: _Toc290468032]Table 3.1 Overview of prior empirical research.
	Article
	CS Measure
	Financial measure
	Period
	# of obs.
	Dataset
	Method
	Result

	Value
	
	
	
	
	
	
	

	Cochran & Wood (1984)
	Moskowitz ratings
	Excess market value
	1970-1979
	804-850*
	Cross-section**
	Regression
	+

	Dowell et al. (2000)
	Compliance with environmental standards
	Tobin’s q
	1994-1997
	107
	Panel
	Pooled & random effects regressions
	+

	Konar & Cohen (2001)
	Toxic chemicals emissions and number of environmental lawsuits
	Tobin’s q
	1989
	233
	Cross-section
	Regression
	+

	King & Lenox (2001)
	Toxic chemicals emissions
	Tobin’s q
	1978-1996
	4,483
	Panel
	Fixed effects & random effects  regressions
	+/0

	Hillman & Keim (2001)
	KLD ratings
	Market Value Added
	1994-1996
	308
	Cross-section
	Regression
	+/-

	Lo & Sheu (2007
	DJSGI USA
	Tobin’s q
	1999-2002
	1,273
	Panel
	Pooled & fixed effects regressions
	+

	Ziegler (2009)
	DJSI World (EU firms)
	Tobin’s q
	1999-2002
	1,064-1,330
	Panel
	Pooled, fixed effects & random effects regressions
	+/0

	Rossi (2009)
	ISE (Bovespa sustainability index)
	Tobin’s q
	2005-2007
	725
	Panel
	Pooled & fixed effects regressions
	+

	
	
	
	
	
	
	
	

	Hypothesis (1):
	Corporate sustainability increases the value of a firm.

	
	
	
	
	
	
	
	

	Financial performance
	
	
	
	
	
	
	

	Waddock & Graves (1997)
	KLD ratings
	ROA (+ ROE and ROS)
	1989-1991
	467
	Cross-section
	Regression
	+

	Orlitzky et al. (2003)
	Multiple
	Multiple
	Multiple
	33,878
	Meta-analysis on 52 prior empirical studies.
	+

	Lopez et al. (2007)
	DJSI World (EU firms)
	Profit before tax
	1998-2004
	770*
	Panel
	Pooled regression & non parametric tests
	-/0

	Ziegler (2009)
	DJSI World (EU firms)
	ROA
	1999-2002
	1,064-1,330
	Panel
	Pooled, fixed effects & random effects regressions
	+/0

	
	
	
	
	
	
	
	

	Hypothesis (2):
	Corporate sustainability increases the financial performance of a firm

	
	
	
	
	
	
	
	

	Risk
	
	
	
	
	
	
	

	Spicer (1978)
	Pollution control records
	Beta
	1968-1973
	36*
	Cross-section**
	Non parametric tests
	-/0

	Alexander & Buchholz (1978)
	Surveys amongst businessmen and students
	Beta
	1970-1974
	40
	Cross-section
	Non parametric tests
	0

	Aupperle et al. (1985)
	Questionnaire to CEOs 
	Beta, total risk
	1981
	189
	Cross-section
	Correlation analysis
	0

	McGuire et al. (1988)
	Fortune ratings
	Beta, total risk
	1977-1985
	98-131
	Cross-section
	Correlation analysis & regression
	+/0/-

	Orlitzky & Benjamin (2001)
	Multiple
	Beta, total risk
	Multiple
	6,186
	Meta-analysis on 18 prior empirical studies.
	-

	
	
	
	
	
	
	
	

	Hypothesis (3): 
	Corporate sustainability decreases the systematic risk of a firm

	
	
	
	
	
	
	
	


*Number of observations was not specified, therefore this number is approximated by multiplying the number of years with the number of firms in the sample. **Sample is split in two periods and values are averaged over time in these two periods, resulting in a cross-sectional dataset.
Note: The result column indicates if there was any significant positive effect (+), any significant negative effect (-) or no significant effect (0). In case of multiple effects, a combination the three indicators is used.
[bookmark: _Toc290467958][bookmark: _Toc290467996]Data and methodology
[bookmark: _Toc290467959][bookmark: _Toc290467997]Introduction
This chapter describes the method and data used to investigate the relationship between CS and value, financial performance and risk. Chapter 4.2 describes the method and the measures for CS, value, financial performance and risk along with their respective control variables. Chapter 4.3 describes how the sample is constructed, how the data is gathered and it describes details about the dataset. Chapter 4.4 provides a summary.
[bookmark: _Toc283667999][bookmark: _Toc283668234][bookmark: _Toc283668692][bookmark: _Toc283669743][bookmark: _Toc285626311][bookmark: _Toc290467960][bookmark: _Toc290467998]Method
[bookmark: _Toc290467999]Model design
The relationship between CS and value, financial performance and risk will be investigated in a panel data set. Two types of models are used to investigate the relationship between the dependent and independent variables, being a pooled regression model and a fixed or random effects model. The pooled regression model is a standard regression model and looks as follows for all three dependent variables:

(4) 

(5) 

(6) 

Where TOBQit is the variable for value, ROAit the variable for financial performance, BETAit the variable for risk, Dit is the CS dummy variable being an intercept or a slope dummy, CTRLit are control variables, α is a constant, β0 is the coefficient of the CS dummy variable, β1 is the coefficient of ROAit, β2 is the coefficient for the CS slope dummy and ROAit, β3 is the coefficient for BETAit, β4 is the coefficient for the CS slope dummy and BETAit, β5 represents the coefficients for the control variables and uit is an error term.
Valuation theory (see chapter 2.3) prescribes that any effect of CS on value must be caused by the influence of CS on ROA and/or BETA. Therefore ROA and BETA are the main variables of the TOBQ model. To see if CS influences the relationship between ROA and TOBQ and BETA and TOBQ, CS is incorporated as an interaction term with ROA and with BETA. Next to that CS is incorporated separately to see if there is any residual effect not relating to ROA, BETA and the interaction terms. To investigate if CS causes ROA and/or BETA to be higher or lower CS is incorporated as a standalone term in the ROA and BETA models.
Next to the pooled regression model as described above, a fixed effects model is used.[footnoteRef:24] A fixed effects model allows for unobserved time and/or firm differences to be included in the model. The fixed effects are incorporated by decomposing the error term, uit, of equations (4), (5) and (6) into an individual (or cross-section) specific effect, μi, a time-specific effect, λt, and a remainder error term, νit. So uit is replaced by μi + λt + νit in each model. [24:  The random effects model could also be used, but failed to pass the Hausman test, meaning that it is not the appropriate model to use. The fixed effects model passed the redundant fixed effects test for all regressions, meaning that it is the appropriate model to use.] 

[bookmark: _Toc290468000]Measure for corporate sustainability
To determine the level of CS performance of a firm, a comprehensive measure is needed. As Spicer (1978, p. 98) already stated: “Any complete measure of CS’ performance would require (1) the specification of those factors or components that can properly be said to be part of a CS’ performance (2) the measurement of performance with respect to each of these factors or components; and (3) the summarization of these measures into a vector of indices or one overall index of some type.”
There are several measures which could function as a CS measure (see Dommerholt (2009) for an overview). Dommerholt (2009, p. 82) states that multi-dimensional measures, which assess a company’s CS performance on multiple aspects, are better suited to capture the complexity of CS performance than uni-dimensional measures, which assess a company’s CS performance on a single aspect like disclosure or reputation. Therefore it would be best to use a multidimensional measure.
Two well known measures in this category are the KLD Domini 400 Social Index (KLD DSI) and the Dow Jones Sustainability World Index (DJSI World) (Fowler & Hope, 2007; Dommerholt, 2009). Dommerholt (2009) performs a thorough assessment of both indices and states that where the DJSI World is based on the definition of CS and the WCED (1987)[footnoteRef:25], the KLD DSI lacks a theoretical basis. Furthermore he concludes that the DJSI World is more transparent than the KLD DSI, though the DJSI World is not completely transparent itself. Lastly, the DJSI World is a worldwide index, whereas the KLD DSI consists of U.S. equities only. [25:  CS is defined as comprising social, environmental and economical aspects and the WCED defines sustainability as “meeting the needs of the present without compromising the ability of future generations to meet their own needs”. See chapter 2.2.4 for more information on these definitions.] 

There are however some critiques on the DJSI World. Dommerholt (2009) states that some of the assessment and scoring criteria are subjective. Fowler and Hope (2007) discover a substantial size bias in the DJSI World, which is a result of the DJSI World selection criteria.
Despite these few disadvantages the DJSI World is a broad and comprehensive measure for CS performance and fits with the CS definition as stated in this thesis. Therefore, the DJSI World is used as the CS measure in this thesis. Good CS performance will be measured by company inclusion in the DJSI World as opposed to a comparable set of companies not included in the DJSI World.
[bookmark: _Toc290468001]Details about the DJSI World
The DJSI World is based on corporate sustainability which is defined by SAM Indexes (2011) as “a business approach that creates long-term shareholder value by embracing opportunities and managing risks deriving from economic, environmental and social developments.”
The constituents of the Dow Jones Sustainability World Index (DJSI World) are selected from Dow Jones Global Total Stock Market Index (DJGTSM). From the DJGTSM, the 2500 largest companies are selected and invited for the survey of the DJSI World. Of these 2500 companies, the top 10 percent in terms of sustainability, the so called best-in-class, are selected to be included in the DJSI World (SAM Indexes, 2011). They are judged by SAM through the survey, collection of company information, public information and personal contact with each company. SAM uses the criteria in Table 4.1 to assess a company (see Appendix A Table 1 for an extended overview including sub-criteria). The method used by SAM results in a positive screening mechanism where companies are included in an index or ranking due to their good performance as opposed to negative screening criteria were companies are excluded due to their bad CS performance.
[bookmark: _Ref290024079][bookmark: _Toc290468033]Table 4.1 DJSI corporate sustainability Assessment Criteria.
	Dimension
	Weighting (%)
	Criteria
	Weighting (%)

	Economic
	33
	Codes of Conduct / Compliance / Corruption & Bribery
	6.0

	
	
	Corporate Governance
	6.0

	
	
	Risk & Crisis Management
	6.0

	
	
	Industry Specific Criteria
	15.0

	
	
	
	

	Environment
	33
	Environmental Reporting*
	3.0

	
	
	Industry Specific Criteria
	30.0

	
	
	
	

	Social
	33
	Corporate Citizenship / Philanthropy
	3.0

	
	
	Labour Practice Indicators
	5.0

	
	
	Human Capital Development
	5.5

	
	
	Social Reporting*
	3.0

	
	
	Talent Attraction & Retention
	5.5

	
	
	Industry Specific Criteria
	11.0

	
	
	
	

	Total**
	100
	
	100


* Criteria assessed based on publicly available information only
**Reported numbers might not add up to the total due to rounding differences.
Source: SAM Indexes (2009)

[bookmark: _Toc290468002]Measure for value
A useful measure for the market value of a firm is Tobin’s q (TOBQit). It originated as a tool to predict firm investment on a macro economic level and Tobin (1969) defined it as “the value of capital relative to its replacement cost”. Basically Tobin’s q is a ratio of the market value of a firm (or in a broader sense, the market) divided by the total assets of a firm (or the market). As such it can be used as a measure for the market value creation of a firm, since it is a standardized measure (Chung & Pruitt, 1994) and no risk adjustment or normalisation is required to compare Tobin’s q across firms (Lang & Stulz, 1994).
Chung and Pruitt (1994) have developed a simple approximation of Tobin’s q which is defined as:

(7) 

This approximation will be used to calculate Tobin’s q and TOBQit is defined as the natural logarithm of Tobin’s q consistent with Lo and Sheu (2007) and Ziegler (2009).
Since variables influencing value must also influence one or both of its components, the control variables for value are a combination of the control variables for financial performance and risk. The control variables will be explained in chapters 4.2.5 and 4.2.6 and consist of: Return on assets, beta, size, industry, growth, R&D intensity, capital intensity, asset age, geographical diversity, industry diversity and operational leverage. 
[bookmark: _Ref289724055]An addition to the above is the control variable for financial leverage (FNLVit). Since both the financial performance measure and the risk measure do not contain any capital structure effects, there is no need to control for financial leverage, but is commonly known to be of influence on value. Therefore financial leverage will be added as a control variable to value, without being incorporated in the models for financial performance and risk. Financial leverage can have several effects on firm value[footnoteRef:26]. Most notably is the so called tax shield, which is the deductibility of interest from the operating profit and thereby lowering the taxable income and thus payable income taxes. Financial leverage will be measured by the ratio of total debt to firm market value, where firm market value is the market value of equity plus preferred stock plus total debt. The expected sign is positive, meaning that financial leverage will increase firm value. Though the positive effect of financial leverage is not infinite and the effect can become negative if the probability of bankruptcy rises, for two otherwise identical companies the one with leverage is expected to be higher valued then the one without. [26:  Other effects besides the tax shield are: Disciplining management; since management is forced to provide enough cash flow to meet regular interest payments. Agency costs; Debt financing can give rise to conflicts between debt holders and equity holders resulting in possible additional monitoring costs, covenant related costs and suboptimal capital decisions. Bankruptcy costs; when financial leverage increases the probability of bankruptcy rises as well as bankruptcy costs. Loss of financial flexibility; when a firm reaches its maximum debt capacity it might need to forego on positive NPV projects.] 

[bookmark: _Ref290243522][bookmark: _Toc290468003]Measure for financial performance
Return on assets (ROAit) is a commonly used financial performance measure (e.g. Waddock & Graves, 1997; Ziegler, 2009 and Orlitzky et al., 2003 for an overview) and will be used in this thesis. ROA is calculated as the ratio of a firm’s earnings before interest and taxes (EBIT) and then divided by the average total assets (current year and prior year) (Brealey & Myers, 2003, p. 823).
The following control variables have been identified to have an influence on financial performance and are used in the model specification of this thesis[footnoteRef:27]: [27:  Next to these control variables advertising intensity (advertising expenditures divided by sales) is named by McWilliams and Siegel (2000) as a variable to be controlled for. However, due to lack of data it was not possibly to include advertising intensity as a control variable.] 

Beta (BETAit): Since systematic risk and return are related (see chapter 2 of this thesis), systematic risk should be of influence on financial performance and therefore be controlled for. Waddock and Graves (1994) use the debt to assets ratio, however this will only include financial risk and not business risk.[footnoteRef:28] This thesis uses a firm’s unlevered beta, the same as which will be used to investigate the relationship between CS and risk. Betas are calculated by regressing monthly stock returns against monthly returns of the MSCI World Index, which functions as a proxy for the market index, over a 5 year period.[footnoteRef:29] The obtained equity betas are subsequently unlevered.[footnoteRef:30] The expected sign is positive since the risk-return relationship predicts that a higher return should be accompanied by higher risk and vice versa. [28:  Business risk (i.e. fluctuating cash flows) is included only to the extent that firms with lower business risk can take on more debt than firms with higher business risk. This is however very remotely and noisy contained in using the debt to asset ratio as a risk measure.]  [29:  This is called the market model and looks in formula form like this: Ri = α + βRm + ε, where Ri are the stock’s returns, Rm are the market’s returns, α is a constant, β is the stock’s beta and ε is an error term. The MSCI World Index is a commonly used proxy for the market portfolio and a five year period with monthly frequency is also common practice. See Koller, Goedhart and Wessels (2005) for the justification of these methods and for more information on estimating beta.]  [30:  To unlever the beta it is assumed that the beta of debt is zero and that the companies maintain a constant capital ratio, thereby simplifying the formula for unlevering the beta to: βu = βe / (1 + (D/E)), where βu is the unlevered beta, βe is the equity beta (or levered beta), D is the amount of debt and E is the amount of equity. ] 

Size (SIZEit): Firm size is deemed to have an influence on financial performance (Lang & Stulz, 1994; Mueller, 1987 for an overview), though Orlitzky (2001) dismisses that statement. Since the CS measure used in this thesis has a size bias, size will be added as a control variable. Size is defined as the natural logarithm of total assets in USD (Lo & Sheu, 2007) and the effect on ROA is expected to be negative (Lang & Stulz, 1994).
Industry (INDit): Differences between industries can explain differences in financial performance across firms (Waddock & Graves, 1997; Allayannis & Weston, 2001). Dummy variables are created for the ten main categories of the Standard Industrial Classification (SIC) code based on the two-digit SIC code (Waddock & Graves, 1997) of which eight are present in the sample.[footnoteRef:31] There is no expected sign for the industry dummies. [31:  The ten main categories are: (A) Agriculture, Forestry and Fishing, (B) Mining, (C) Construction, (D) Manufacturing, (E) Transportation, Communications, Electric, Gas and Sanitary Services, (F) Wholesale Trade, (G) Retail Trade, (H) Finance, Insurance and Real Estate, (I) Services, (J) Public Administration. See http://www.osha.gov/pls/imis/sic_manual.html for more information. Public administration is not present in the sample and finance, insurance and real estate is excluded form the sample which will be explained in chapter 4.3.] 

Growth (GROWit): Firm growth can positively influence financial performance (Konar & Cohen, 2001; King & Lenox, 2001; Lo & Sheu, 2009). Sales growth can be used as a measure for firm growth and is defined as the one year change (percentage) in sales (King & Lenox, 2001; Lo & Sheu, 2009). The expected sign is positive.
Research and development intensity (RDIit): Waddock and Graves (1997) state a relationship between R&D investments across different industries and financial performance could exist, but that these will be taken into account by controlling for industry. McWilliams and Siegel (2000) claim however that R&D intensity needs to be explicitly controlled for at firm level as opposed to industry level. This thesis follows McWilliams and Siegel (2000) and uses their specification of R&D intensity: R&D expenditures divided by sales. Following McWilliams and Siegel (2000), it is expected that R&D intensity will have a positive influence on ROA.
Capital intensity (CAPIit): Capital intensity is the ratio to which a firm invest in new assets. Capital intensity is defined as the capital expenditures divided by sales (King & Lenox, 2001; Allayannis & Weston, 2001; Lo & Sheu, 2007). Following King and Lenox (2001) and Lo and Sheu (2007) the expected sign is positive.
Asset age (AAGEit): A firm with older assets might be less efficient and therefore might be less profitable, so asset age needs to be controlled for (Cochran & Wood, 1984; Konar & Cohen, 2001). Asset age is calculated as net property, plant and equipment (PPE) divided by gross PPE, where net PPE is the book value net of depreciation and gross PPE is net PPE plus depreciation. Following Cochran and Wood (1984) and Konar and Cohen (2001) the sign is expected to be positive in that firms with younger assets experience higher ROA.
Geographical diversification (GEDVit): Also called multinationality, geographical diversification is identified to have a positive influence on financial performance (Dowell, Hart & Yeung, 2000; Allayannis & Weston, 2001). This thesis uses the specification by Allayannis and Weston (2001) and as such geographical diversification is the ratio of foreign sales to total sales. The expected sign is positive.
Industrial diversification (INDVit): There is some evidence that diversified firms are lower valued than focussed firms, possibly due to lesser performance (Lang & Stulz, 1994; Allayannis & Weston, 2001). The variable for diversification is the number of segments (four-digit SIC codes) a firm operates in as used by Lang & Stulz (1994). The expected sign is negative.
[bookmark: _Ref290243524][bookmark: _Toc290468004]Measure for risk
As explained in chapter two of this thesis, beta (BETAit) is a measure for the business risk of a firm. BETA is defined as the unlevered beta.
The following control variables have been identified to have an influence on BETA and are used in the model specification of this thesis[footnoteRef:32]: [32:  According to theory the only variables to affect systematic risk are industry and operational leverage (Damodaran, 2002). However, since prior research has found that size, geographical diversification and industry diversification also have a relationship to systematic risk, they are included as control variables in this thesis.] 

Return on assets (ROAit): In the same way that risk is included in the financial performance model, financial performance will be included here again in the form of ROA. The expected sign is positive since the risk-return relationship predicts that a higher return should be accompanied by higher risk and vice versa.
Industry (INDit): The cyclicality of a firm’s revenues is a determinant of its beta and is related to the type of business or industry it is in. If a firm is in a high tech industry, its revenues will fluctuate more relative to market cycles than do revenues of firms who produce basic consumer goods (Ross, 2001; Damodaran, 2002). Industry dummies will be used as control variables to capture cyclicality and will be based on eight of the main SIC categories based on the two-digit SIC code. There is no expected sign for the industry dummies.
Operating leverage (OPLVit): Operational leverage is the degree of fixed cost to total costs (Ross, 2001; Damodaran, 2002; Mandelker & Ghon Rhee, 1984). When a firm has high operating leverage (a high proportion of fixed costs) and when its revenue fluctuates, its operating income will fluctuate even more. On the opposite side costs of firms with lower operating leverage will move more closely with revenue and therefore operating income fluctuates less. The degree of operating leverage can be determined using an approximate measure of the percentage change in operating profit divided by the percentage change in sales (Damodaran, 2002). The expected sign is positive in that operating leverage increases beta.
Size (SIZEit): Smaller firms tend to be riskier than larger firms (Damodaran, 2002). Size will be approximated by the natural logarithm of total assets in USD and size is expected to have a negative relationship with beta, meaning that an increase in size will lead to a decrease in beta.
Geographical diversification (GEDVit): Diversification could lower the risk of a portfolio if the returns of the assets are not correlated to a high degree. Therefore geographical diversification is included as a control variable in the model for BETA and is defined as the ratio of foreign sales to total sales (Allayannis & Weston, 2001). The expected sign is negative meaning that it is expected to decrease beta.
Industrial diversification (INDVit): In the same way that geographical diversification is included, industrial diversification is included as a control variable. INDV is defined as the number of segments (four-digit SIC codes) a firm operates in (Lang & Stulz, 1994). The expected sign is negative meaning that it is expected to lower beta.
[bookmark: _Toc283668000][bookmark: _Toc283668235][bookmark: _Toc283668693][bookmark: _Toc283669744][bookmark: _Toc285626314][bookmark: _Toc290467961][bookmark: _Toc290468005]Data
[bookmark: _Toc290468006]Period
The period is limited by the time span of the DJSI World. The DJSI World originated in 1999 and its constituents are available from 1999 until 2010. This defines the research period of this thesis. 
[bookmark: _Toc290468007]Sustainable part of the sample
The constituents of the DJSI World over the period 1999-2010 comprise the sustainable part of the sample. The DJSI World varies from 225 tot 323 companies during the sample period. The list of constituents including company identification codes (SEDOL, CUSIP and ISIN) were provided by SAM Indexes.
[bookmark: _Toc290468008]Non-sustainable part of the sample
Besides the constituents of the DJSI World a comparable sample of companies, which are not classified as sustainable, is needed. As explained in chapter 4.2.2 the constituents of the DJSI World are selected from a sample of 2500 companies per year, the so called “Invited Companies” list. This allows for the companies not selected for the DJSI World to be classified as non-sustainable and these could be used as the non-sustainable part of the sample. However the list of Invited Companies is not available in a form suitable for the purpose of this thesis.[footnoteRef:33] Therefore a different sample of companies, for instance a stock index, is needed. That might however result in an error where the companies in that stock index do not resemble the Invited Companies and have therefore not been assessed on sustainability. This could lead to the error that there might be sustainable companies in the sample which are classified as non-sustainable. This error can be mitigated by using a worldwide stock index containing the same characteristics and to a large extent the same companies as the list of Invited Companies. Such a stock index will then be suitable as the non-sustainable part of the sample. [33:  SAM Indexes could not provide the invited companies list including company codes for the period 1999-2010. SAM Indexes discloses the invited companies list on their website, but it ranges from 2004-2010 and it does not contain company identification codes. Both of the limitations cause it to be unusable as the non-sustainable part of the sample.] 

Standards & Poor’s (S&P) Global 1200 index is a worldwide large market capitalisation stock index and consists of approximately 1200 companies per year. It is a composite of seven regional indexes, amongst others the well known S&P 500 index[footnoteRef:34] and the S&P Global 1200 index covers approximately 70 percent of the world’s capital markets (S&P, 2010). [34:  The other six indexes are S&P Europe 350, S&P TOPIX 150 (Japan), S&P/TSX 60 (Canada), S&P/ASX All Australian 50, S&P Asia 50 and S&P Latin America 40.] 

To examine if the constituents of the S&P Global 1200 index resemble the Invited Companies, first the country representation of both is investigated. There is limited information available about the Invited Companies[footnoteRef:35], but the country representation can be compared for the years 2004, 2006, 2007, 2008 and 2010. The result is that for these years, all countries present in the S&P Global 1200 index are also present in the Invited Companies list (see Appendix B Figure 1 for a geographical overview). Taking this result and considering the fact that both the S&P Global 1200 and the Invited Companies list have a focus on large capitalisation companies and that the Invited Companies list is more than double the size of the S&P Global 1200 index, it leads to assume that most companies present in the S&P Global 1200 are also present in the Invited Companies list. [35:  The names of the constituents are available for the period 2004-2010 and country information is obtainable for the years 2004, 2006, 2007, 2008 and 2010.] 

This assumption is further backed by an annual comparison of the constituents of the DJSI World with the S&P Global 1200 index. Following from the country analysis, it is to be expected that a large part of the constituents of both indexes match and that not all the constituents of the DJSI World match with the S&P Global 1200 index, since the sample it came from (Invited Companies) is more than double the size of the S&P Global 1200 index. The result is that on average 78 percent of the companies present in the DJSI World are also present in the S&P Global 1200 index (see Appendix B Figure 1). This further supports the assumption that the constituents of the S&P Global 1200 index represent the constituents of the Invited Companies to a large extent.
As a final check of the validation of this assumption the names of the constituents of the S&P Global 1200 index are compared to the Invited Companies for the years 2004 and 2010[footnoteRef:36]. The result is that in 2004 over 97 percent and in 2010 over 98 percent of the companies were present both in the S&P Global 1200 index and the Invited Companies. This leads to assume that for every year in the sample nearly all of the companies present in the S&P Global 1200 index are also present in the Invited Companies list. [36:  Since the names differ between the different databases and no company identification codes are provided for the Invited Companies, this cannot be automated and needs to be done manually. This is a highly cumbersome process and therefore it will only be undertaken for the years 2004 and 2010. The results from matching the companies in these years will be sufficient to draw conclusions from.] 

The country analysis, the comparison with the DJSI World index and the sample name analysis, provide enough evidence to assume that the constituents of the S&P Global 1200 match with the constituents of the Invited Companies to a large extent. Therefore the constituents of the S&P Global 1200 index that do not match the companies in the DJSI World are suitable to use as the non-sustainable part of the sample.
The list of constituents of the S&P Global 1200 index was obtained through Datastream, but went no further back than 2001. The list of constituents for 1999 and 2000 was provided by S&P.
[bookmark: _Toc290468009]Data gathering and sample details
The sample of companies is created by combining the constituents of the DJSI World and the S&P Global 1200. There are however countries represented in the DJSI World that are not part of the S&P Global 1200 universe. The companies in these countries are deleted from the sample, since there are no non-sustainable counterparts in these countries[footnoteRef:37]. On the other hand there are three countries which are part of the S&P Global 1200 index and are not represented in the DJSI World, while they are part of the list of Invited Companies. These countries are not excluded from the sample, because companies in these countries have been assessed, but apparently no company was found to be sufficiently sustainable to be included in the DJSI World. Figure 4.1 provides an overview of the resulting geographical representation of the DJSI World and the S&P Global 1200 indexes in the sample (see Appendix B Figure 1 for all countries originally present in the DJSI World and S&P Global 1200 index). [37:  The removed countries are (number of companies in parentheses): Hungary (1), Indonesia (1), India (3), Thailand (1) and South Africa (7). ] 

Furthermore, companies in the main industry category financial, insurance and real estate are excluded, because they require a different method of valuation than the enterprise DCF method used in this thesis. After this adjustment all eight remaining major industry categories[footnoteRef:38] are represented in both the DJSI World as the S&P Global 1200, so no further adjustments are made in this respect.  [38:  The ten major industry categories are explained in chapter 4.2 under the variable IND. Only eight are in use in the sample, since the industry category financials, insurance and real estate is excluded and industry category public administration is not represented in the sample.] 

[bookmark: _Ref289728507][bookmark: _Toc290468042]Figure 4.1 Geographical distribution of S&P Global 1200 and DJSI World constituents in sample. 
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Note: Argentina, Mexico and New Zealand are not included in the DJSI World, but are part of the Invited Companies list by SAM Indexes, so they are therefore not excluded from the sample. Hong Kong and China are considered one and are represented as China.
After the previous adjustments were made a sample of 1636 companies remained (See Appendix C Table 1). For these companies financial data was obtained through Datastream, Worldscope, Thomson One Banker and Compustat at year end for the period 1999-2010[footnoteRef:39]. See Appendix D Table 1 for a specification of the data obtained. [39:  Some items have an earlier start date for instance the variable GROW in 1999 needs sales data starting from 1998.  ] 

Financial data could not be obtained for every variable in every year and/or for every company. Observations with missing data for one or more variables were excluded from the sample. After this last adjustment the final sample consists of 1264 companies over the period 1999-2010, yielding a total of 8921 observations. Figure 4.2 shows the number of companies and the sustainable and non-sustainable proportions of the total sample per year.
After obtaining the final sample and obtaining all data for the variables mentioned in chapter 4.2, the statistics and distribution for each variable were investigated. In case of extreme outliers or economically illogical values, the variables were adjusted. See Appendix E Figure 1 for the distributions of the original variables, the distributions of the adjusted variables and descriptions how the variables have been adjusted.
Table 4.2 provides descriptive statistics of the variables used in the regression models for the full sample, for sustainable companies only and for non-sustainable only. In general, 23.2 percent of the companies in the sample are classified as sustainable as can be derived from the mean of CS. The average Tobin’s Q ratio is 1.31 (the exponent of 0.271), the average ROA is 9.7 percent and the average unlevered beta is 0.79, which is consistent with the average levered beta being 1.05 (not reported) and the average proportion of leverage being 25 percent. The average asset size is 9.4 billion USD (the exponent of 9.144) and the average asset is at half of its economic life cycle (asset age is 53 percent).
[bookmark: _Ref289747595][bookmark: _Toc290468043]Figure 4.2 Overview of the total sample.
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Note: This figure shows the total number of companies in the sample per year. It also shows which proportion of the sample is classified as sustainable and which proportion is classified as non-sustainable.
The average one year grow rate is 9.0 percent. This seems high compared to for instance an average real revenue growth rate of 6.3 percent calculated over 40 years by McKinsey & Company (Koller, Goedhart & Wessels, 2005, p. 152) and considering that there are three crises present in the sample, the 1999-2002 Latin American crisis, the 2000 dotcom bubble and the 2008 financial crisis. The growth rate as defined by GROW is however in nominal terms as opposed to the real number calculated by McKinsey & Company. Furthermore since it is a global sample of companies there are regions where the instances of economic downturn might have had less impact (e.g. China and Brazil). Lastly there were also years of high economic prosperity (e.g. 2004-2007) present in the sample.
The average R&D expenditures divided by sales is 2.9 percent and the average capital expenditures divided by sales is 9.3 percent. The average geographical diversification percentage is 34 percent, meaning that 34 percent of total sales are foreign sales. The average firm is active in between 4 to 5 different industries. The average degree of operational leverage is 1.5, meaning that an increase is sales of 10 percent leads to an increase in operating profit of 15 percent.
[bookmark: _Ref290024311][bookmark: _Toc290468034]Table 4.2 Descriptive statistics of the variables.
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Note: TOBQ is Tobin’s q and is defined as the natural logarithm of ((market capitalisation + preferred stock + total debt) / total assets). ROA is return on assets and is defined as EBIT divided by average total assets over the current year and the prior year. BETA is the beta of a company and is calculated by regressing stock returns against the MSCI World index using monthly returns over a period of five years. CS is corporate sustainability and is defined as inclusion in the DJSI World. SIZE is the natural logarithm of total assets. GROW is firm growth and is defined as one year sales growth. RDI is R&D intensity and is defined as R&D expenditures divided by sales. CAPI is capital intensity and is defined as the capital expenditures divided by sales. GEDV is geographical diversification and is defined as the ratio of foreign sales divided by total sales. OPLV is operational leverage and is defined as the one year percentage change in EBIT divided by the one year percentage change in sales. AAGE is asset age and is defined as the ratio of net property, plant and equipment divided by gross property, plant and equipment. FNLV is financial leverage and is defined as total debt divided by (market capitalisation + preferred stock + total debt). INDV is industrial diversification and is defined as the number of industries a firm is active in based on its four digit SIC-code.
Comparing the descriptive statistics of sustainable companies versus non-sustainable companies it is interesting to see that Tobin’s q is lower for sustainable companies than for non-sustainable companies, while the opposite is to be expected. The same goes for ROA, which is slightly lower for sustainable companies. BETA is also slightly lower for sustainable companies, but this is according to expectation. The results of the regression models will have to show if these findings are due to CS or can be subscribed to other variables. Furthermore on average sustainable companies tend to be bigger, have slightly older assets, experience lower one year growth, are diversified more both industrially and geographically, have higher operating leverage and a bit higher financial leverage. These characteristics are linked to the maturity of a company, which leads to conclude that sustainable companies on average are more mature. The maturity aspect could relate to the lower Tobin’s q, lower ROA and lower beta. The next chapter will explore the effects of CS and other variables on Tobin’s q, ROA and beta.
Table 4.3 shows the correlations between the variables. This also shows the negative relationship of CS with Tobin’s q, ROA and beta. Furthermore it is interesting to note the high correlation between Tobin’s q and ROA, a moderate correlation between Tobin’s q and beta and the near zero correlation between ROA and beta. The high correlations between Tobin’s q and financial leverage are caused by the fact that these ratios consist for a large part on the same components, being market capitalisation, preferred stock and total debt.
[bookmark: _Toc290467962][bookmark: _Toc290468010]Summary
This chapter described how the empirical research to investigate a possible relationship between CS and value, financial performance and risk is set up. For each of the three relationships a separate model has been developed, in which value, financial performance and risk function as dependent variables and CS functions as an independent variable along with several control variables. Furthermore, for each of the three models a pooled and a fixed effects specification is used.
It has been described that inclusion in the DJSI World will be the measure for CS and some further background about the DJSI World was provided. Tobin’s q will function as measure for value, ROA for financial performance and beta for risk. To complete the model description, the control variables for each model were explained.
Next to the model description, it has been explained how the dataset was built up. The period has been defined and the selection of companies for the sample has been explained. The sustainable companies are the constituents of the DJSI World and it has been explained why the constituents of the S&P Global 1200 index are suitable as the non-sustainable part of the sample. 
[bookmark: _Ref290024274][bookmark: _Toc290468035]Table 4.3 Correlations between variables.
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Note: TOBQ is Tobin’s q and is defined as the natural logarithm of ((market capitalisation + preferred stock + total debt) / total assets). ROA is return on assets and is defined as EBIT divided by average total assets over the current year and the prior year. BETA is the beta of a company and is calculated by regressing stock returns against the MSCI World index using monthly returns over a period of five years. CS is corporate sustainability and is defined as inclusion in the DJSI World. SIZE is the natural logarithm of total assets. GROW is firm growth and is defined as one year sales growth. RDI is R&D intensity and is defined as R&D expenditures divided by sales. CAPI is capital intensity and is defined as the capital expenditures divided by sales. GEDV is geographical diversification and is defined as the ratio of foreign sales divided by total sales. OPLV is operational leverage and is defined as the one year percentage change in EBIT divided by the one year percentage change in sales. AAGE is asset age and is defined as the ratio of net property, plant and equipment divided by gross property, plant and equipment. FNLV is financial leverage and is defined as total debt divided by (market capitalisation + preferred stock + total debt). INDV is industrial diversification and is defined as the number of industries a firm is active in based on its four digit SIC-code.
This is explained by looking at the geographical characteristics of the S&P Global 1200 index, by matching the constituents with the DJSI World and by performing a name comparison with the Invited Companies list as a final test. Next it was described how the data has been obtained and some sample details have been described. The chapter closes with a short investigation of the descriptive statistics of the sample and the correlations between the different variables.
The next chapter describes the results of the three pooled and fixed effects regression models and the results of some further testing by expanding the main models and by investigating separate parts of the sample.

[bookmark: _Toc290467963][bookmark: _Toc290468011]Results
[bookmark: _Ref290372227][bookmark: _Toc290467964][bookmark: _Toc290468012]Introduction
This chapter describes the results of the regression analysis. Chapter 5.2 describes the results of the pooled regression model and the fixed effects regression model as specified in chapter 4. It starts with the results for value (chapter 5.2.1), financial performance (chapter 5.2.2) and risk (chapter 5.2.3) and it closes of with a reconciliation of the results of all three models (chapter 5.2.4). Chapter 5.3 describes the results of further tests conducted with alternative model specifications. Chapter 0 provides a summary.
A note upfront is that next to testing the results on statistical significance, the economic impact is also investigated. The value of the coefficient alone is not enough to draw conclusions on, since the effect of the coefficient can be minimal when the underlying variable is narrowly distributed. To illustrate, the coefficient for ROA on TOBQ can be 5, which means that one percent increase in ROA increases TOBQ with 0.05. This seems a reasonable economic impact, but it differs if the companies in the sample are distributed between 11 percent and 13 percent ROA or between 7 percent and 19 percent. In the first case, the impact of ROA on TOBQ differs in range with 0.1, while in the second case the difference is 0.6, which has a lot more impact. Testing for economic significance is achieved by multiplying the coefficient with first quartile (Q1) and third quartile (Q3) values of the variable in question and looking at the size of the difference between the Q3 and Q1 outcomes.
[bookmark: _Toc290467965][bookmark: _Toc290468013]Results of pooled and fixed effects models
[bookmark: _Ref290297352][bookmark: _Toc290468014]Value
The results of the regression models are shown in Table 5.1. The pooled regression model shows that the coefficient of CS*ROA is highly significant (one percent level) and positive. The coefficient of ROA for non-sustainable firms is 2.492 and the coefficient for sustainable firms is 3.168 (2.492 + 0.676). Figure 5.1 shows for each variable the difference in impact on TOBQ between in Q3 and Q1 values for that variable by multiplying those Q3 and Q1 values with the coefficient of the variable. Q3 and Q1 values of each variable are displayed in Table 4.2 for the full sample and for the sustainable and non-sustainable subsamples.[footnoteRef:40]  [40:  The interaction effect with sustainability (like CS*ROA) yields two coefficients; a coefficient for a non-sustainable firm (ROA) and a coefficient for a sustainable firm (ROA + CS*ROA). The Q3 and Q1 values must therefore match the coefficient subsample, meaning that for a sustainable firm the Q3 and Q1 values of the sustainable part of the sample must be used and vice versa  for a non-sustainable firm. Otherwise, if the Q3 and Q1 values for the full sample are used, one might end up using a Q3 value for e.g. ROA belonging to a non-sustainable firm when wanting to calculate the impact on TOBQ for a sustainable firm.] 

[bookmark: _Ref290024330][bookmark: _Toc290468036]Table 5.1 Results for TOBQ, ROA and BETA models.
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Note: Standard deviations are denoted between parentheses. TOBQ is Tobin’s q and is defined as the natural logarithm of ((market capitalisation + preferred stock + total debt) / total assets). ROA is return on assets and is defined as EBIT divided by average total assets over the current year and the prior year. BETA is the beta of a company and is calculated by regressing stock returns against the MSCI World index using monthly returns over a period of five years. CS is corporate sustainability and is defined as inclusion in the DJSI World. SIZE is the natural logarithm of total assets. GROW is firm growth and is defined as one year sales growth. RDI is R&D intensity and is defined as R&D expenditures divided by sales. CAPI is capital intensity and is defined as the capital expenditures divided by sales. GEDV is geographical diversification and is defined as the ratio of foreign sales divided by total sales. OPLV is operational leverage and is defined as the one year percentage change in EBIT divided by the one year percentage change in sales. AAGE is asset age and is defined as the ratio of net property, plant and equipment divided by gross property, plant and equipment. FNLV is financial leverage and is defined as total debt divided by (market capitalisation + preferred stock + total debt). INDV is industrial diversification and is defined as the number of industries a firm is active in based on its four digit SIC-code. INDA - INDG are industry dummies. The fixed effects model could not be estimated with the industry dummies and INDV present and they are therefore dropped out of the regression. The cross-sectional fixed effects however account for even more flexibility than the industry variables, so it is not a loss that they are excluded.
The Q3-Q1 impact of ROA on TOBQ for non-sustainable firms is 0.234 and for sustainable firms it is 0.287.[footnoteRef:41] Compared to the mean TOBQ of 0.294 for non-sustainable firms and 0.239 for sustainable firms, both Q3-Q1 differences can be considered high. The impact of both variables is therefore economically significant. The difference between the two Q3-Q1 values, in other words the difference between the economic impact of ROA on TOBQ of non-sustainable firms and of sustainable firms, is 0.053 (0.287-0.234). This is a considerably large and economically meaningful difference. The statistical and economic significance of the interaction effect between CS and ROA means that ROA has a stronger influence on TOBQ for sustainable firms than for non-sustainable firms.  [41:  2.492 * (0.148 - 0.054) = 0.234 and 3.168 * (0.144 - 0.053) = 0.287] 

[bookmark: _Ref290023753][bookmark: _Ref290043703][bookmark: _Toc290468044]Figure 5.1 Economic impact of variables on TOBQ.
[image: ]
Note: This figure shows for each variable the difference between the Q3 value times the coefficient and the Q1 value times the coefficient. The Q3 and Q1 values are displayed in Table 4.2. For the terms CS*ROA, ROA+CS*ROA, CS*BETA and BETA+CS*BETA the Q3 and Q1 values of the sustainable part of the sample are used. For the terms ROA and BETA the Q3 and Q1 values of the non-sustainable part of the sample are used. For the other variables the Q3 and Q1 values of the total sample are used.
An explanation for this finding can be that the market attaches more value to past ROA for sustainable firms than for non-sustainable firms, since TOBQ comprises the present value of all future income streams (a firm’s market value) and ROA represents past performance. This could be because investors view past ROA of sustainable firms as a more certain or more reliable proxy of future performance than past ROA of non-sustainable firms. It can also be due to investor preferences, since so called social responsible investing (SRI) has gained much in popularity over the past decades. In the United States alone SRI encompasses $3.07 trillion out of $25.2 trillion in total the investment marketplace in 2010 (Social Investment Forum Foundation, 2010). SRI investors base their investment decisions not entirely and sometimes not at all on financial decisions, but on aspects relating to CS. This could explain why there is a greater influence on TOBQ for sustainable firms than for non-sustainable firms given the same value of ROA. Firm value could be higher, because SRI investors could either attach more value to a firm than purely economic investors would do[footnoteRef:42] or there might not be enough SRI equity as there is SRI capital to allocate (i.e. more SRI equity demand than supply). [42:  Assuming that this effect is greater than economic investors selling their shares due to decreased returns (as a result of increased value).] 

The coefficient of CS*BETA is statistically significant at the one percent level as Table 5.1 shows. The BETA coefficient for a non-sustainable firm is 0.005 (insignificant) and -0.055 (highly significant) for a sustainable firm. The sign of the coefficient for sustainable firms is as expected, meaning that an increase in beta causes TOBQ to decrease. This is consistent with valuation theory where BETA positively influences the denominator (see chapter 2.3.4), thereby lowering value. The difference in coefficients is economically meaningful, since the coefficient for non-sustainable firms does not significantly differ from zero and the coefficient for sustainable firms is negative with a moderate economic impact as can be seen in Figure 5.1. This means that beta has no impact on value for a non‑sustainable firm but does have a moderate negative impact for a sustainable firm. An explanation for this finding is that investors might view the beta of sustainable firms as a source of information for future riskiness, whereas the beta of non-sustainable firms contains no information to investors.
There appears to be no residual effect of CS on TOBQ, since the coefficient of CS is statistically insignificant.
The signs of most of the control variables are as expected except for GROW and FNLV. Contrary to what is expected past growth negatively impacts firm value, though its coefficient is not statistically different from zero. Regarding financial leverage the tax shield effect was expected to dominate and increase value, however its sign leads to conclude that the negative effects of debt financing, like bankruptcy costs, agency costs and loss of financial flexibility (see footnote 26), have the upper hand. It is further interesting to see that SIZE negatively impacts value, suggesting that the negative effect on ROA dominates the negative effect on BETA (see ROA and BETA models in Table 5.1).
Moving from the pooled regression model to the fixed effects model, it can be seen that the inclusion of fixed effects influences nearly all coefficients and standard deviations. The inclusion of cross-section and period fixed effects required INDV and the industry dummy variables to drop out in order for the model to be estimated.[footnoteRef:43] R2 increases with the inclusion of fixed effects, which means that the fixed effects model has more explanatory power than the pooled regression model. Where the interaction terms with CS have statistical and limited economic significant influence in the pooled regression model, the effects disappear in the fixed effects regression model. Appendix F Table 1 shows that this disappearance is caused by the inclusion of cross-section fixed effects.  This implies that instead of CS other unobserved firm specific characteristics capture the effect on TOBQ and that CS captures some of these firm specific effects when they are left out of the model (as in the pooled regression model). [43:  Including INDV and the industry dummies in the cross-section fixed effects model results in perfect multicollinearity so that (X’X)-1 does not exist and the coefficients cannot be estimated. See Brooks (2008) for more information on the issue of perfect multicollinearity.] 

The introduction of firm specific effects results in lower coefficients for some variables, like ROA and RDI, while increasing the impact of others like BETA and SIZE as can be seen in Table 5.1 and Figure 5.1.
Several prior empirical studies used different model specifications for TOBQ (e.g. Lo & Sheu, 2007; Ziegler, 2009). To see the effects of different specifications, Appendix H Table 1 shows the results of a model without interaction effects, TOBQ (1), and a model excluding ROA and BETA entirely, TOBQ (2). The results show that the coefficient of CS becomes highly significant in the fixed effects model without interaction effects. The value of 0.033 means that sustainable firms have a TOBQ of 0.033 higher than non-sustainable firms. Excluding ROA and BETA causes the coefficient of CS to become slightly significant in the pooled regression model at a value of 0.019 and to increase even further in the fixed effects model to 0.039 (highly significant). It can therefore be said that CS has an influence on TOBQ in the models without interaction terms and the models without ROA and BETA. This direct influence however disappears with the inclusion of interaction terms between CS and ROA and CS and BETA.
[bookmark: _Ref290297364][bookmark: _Toc290468015]Financial performance
The pooled regression model with ROA as the dependent variable (see Table 5.1) shows that he coefficient of CS is highly statistically significant and of considerable economic impact at 0.01, which means that sustainable firms have on average 1 percent ROA more than non-sustainable firms. Therefore it can be said that CS has a direct positive impact on ROA.
The coefficient of beta is -0.003 and only slightly statistically significant. It is of little economic impact as can be seen in Figure 5.2. The sign of the BETA coefficient is remarkable, as is the sign of the ROA coefficient in the pooled BETA model (see Table 5.1), since risk and return are assumed to be positively related based on theory (see chapter 2.3). This implies that one can gain a higher return while taking on lower risk. A deviation from the theory could be caused by some temporary effects, for instance due to the dotcom bubble or financial crisis, where parameters like risk and return might have behaved differently. An analysis of the correlation between ROA and BETA during the period 1999-2010 shows that it changed from highly positive in 1999, 2000, 2007, 2008 and 2010, to (highly) negative in 2001-2004 and near zero in 2005, 2006, 2009 (see Appendix G Figure 1). The differences in correlation show that the relationship between risk and return differed during the sample period and became negative or near zero during the years after the dotcom bubble and the year after the financial crisis. Therefore, the discrepancy in the relationship between ROA and BETA could be caused by these macro-economic shocks. Another possible explanation is that the risk-return relationship usually refers to market risk and market return. In this thesis, market risk and accounting return is used. Though market based measures should reflect fundamentals, it could be that there are discrepancies. Therefore, the relationship between accounting return and market risk might not behave as well as the relationship between market return and market risk and might also cause the risk-return relationship to be different in these results.
[bookmark: _Ref290023827][bookmark: _Toc290468045]Figure 5.2 Economic impact of variables on ROA.
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Note: This figure shows for each variable the difference between the Q3 value times the coefficient and the Q1 value times the coefficient. The Q3 and Q1 values are displayed in Table 4.2. The Q3 and Q1 values of the total sample are used for all variables.
Looking at the other variables, Figure 5.2 shows that SIZE, GROW and INDV have the biggest economic impact and Table 5.1 shows that their coefficients are statistically significant at the one percent level as well. RDI also has a meaningful economic impact and its sign is the opposite of what is expected, meaning that firms with high R&D investments as a proportion of sales have lower ROA. A possible explanation for this is that R&D costs directly impact the EBIT in the short-run, for instance in the current year, while not contributing to increased profitability.[footnoteRef:44] This will only occur in the long-run when the R&D expenditures pay off into new or improved products, fabrication methods, etc. The expected positive relationship was to occur on the long-run as is the case in the TOBQ model (see chapter 5.2.1 and Table 5.1), but for the ROA model it appears that the short-run effect dominates, causing the relationship between ROA and R&D intensity to be negative.  [44:  This is assuming that on most occasions R&D expenditures are taken as costs on the profit and loss statement instead of being capitalised on the balance sheet.] 

CAPI is also expected to have a positive relationship with ROA, but again the result is a negative relationship. The same as RDI does not apply since capital expenditures are investments in assets which do not immediately appear on the profit and loss account as costs, but are capitalised on the balance sheet. The depreciation costs do impact the profit and loss account, but only afterwards and spread out over multiple years. So in this respect, the gains from investing in a new asset could become visible in the short run, since the asset can be immediately taken into use (start-up time not taken into account) and contribute to EBIT, whereas the costs are spread out over the long-run through depreciation. Still, CAPI negatively affects ROA which could imply that newly acquired assets provide returns lower than the firm average ROA in the short-run during the sample period.
Introducing the fixed effects in the model caused again most coefficients and standard deviations to change. The R2 also severely increased, meaning that the fixed effect model fits the data much better than the pooled regression model. The coefficient of CS decreased from 0.010 to 0.005 and its statistical significance decreased as well from significance at the one percent level to significance at the ten percent level. The effect of CS on ROA has thus decreased, but there still remains an ROA premium for sustainable firms of 0.5 percent as opposed to non-sustainable firms.
Furthermore BETA has become of insignificant influence and the economic impact of SIZE and RDI increased. The sign of GEDV changed, while its coefficient remains near zero.
Appendix H Table 1 shows the ROA model without BETA included. It shows that inclusion or exclusion of BETA does not impact the coefficient of CS and therefore it remains statistically and economically significant.
[bookmark: _Ref290297378][bookmark: _Toc290468016]Risk
Table 5.1 shows the results of the pooled and fixed effects models with BETA as the dependent variable. In the pooled model, the sign of the CS coefficient is negative as expected, but it is not statistically significant. Therefore, CS has no influence on BETA. 
ROA has a negative statistical significant influence on BETA, but the economic impact is minor as can be seen in Figure 5.3. The sign of ROA is contrary to what is expected and this is explained in chapter 5.2.2.
Of the control variables GEDV has the largest economic impact on BETA and is statistically significant at the one percent level. Its sign is the opposite of what is expected since it increases BETA, but this changes when fixed effects are included. SIZE also has a reasonable economic impact on BETA, followed by a limited impact for INDV, both also statistically significant at the one percent level. OPLV has near zero impact caused by its coefficient of zero.
[bookmark: _Ref290023887][bookmark: _Toc290468046]Figure 5.3 Economic impact of variables on BETA.
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Note: This figure shows for each variable the difference between the Q3 value times the coefficient and the Q1 value times the coefficient. The Q3 and Q1 values are displayed in Table 4.2. The Q3 and Q1 values of the total sample are used for all variables.
Again the fixed effects model changes most coefficients, standard deviations and greatly improves the R2. The coefficient of CS becomes positive and highly statistically significant (one percent level). With a value of 0.035 the coefficient is of moderate economic significance and it means that the BETA of sustainable firms is 0.035 higher than non-sustainable firms. This finding is contrary to what is expected and, since risk and return are supposed to be positively related, it could relate to the higher returns generated by sustainable firms as discussed in the previous chapter.
The relationship between ROA and BETA has become positive, thereby complying with the risk-return relationship theory, but statistically insignificant. The coefficient of GEDV has become negative and is economically meaningful as can be seen in Figure 5.3. The statistical and economic significance of SIZE has decreased and OPLV remains insignificant.
Appendix H Table 1 shows the BETA model without ROA included. The coefficient of CS in the pooled regression model increases a fraction and becomes slightly significant. The coefficient of CS in the fixed effects model has not changed, nor did its standard deviation. Therefore the exclusion of ROA has very little to no effect on the coefficient of CS.
[bookmark: _Ref290297392][bookmark: _Toc290468017]Reconciliation of value, financial performance and risk results
The models for TOBQ, ROA and BETA have been discussed in the previous chapters as well as the pooled specification and fixed effects specification of each of these three models. The results can be discussed together to see what the relationship of CS is on value, financial performance or risk. 
In the pooled regression model for TOBQ, the positive relationship between ROA and TOBQ is stronger for sustainable firms than for non-sustainable firms and there is a negative relationship between BETA and TOBQ for sustainable firms, while there is no relationship for non-sustainable firms. These effects are found to be statistically significant, and to have considerable economic impact. Besides the influence of CS interacting with ROA and BETA there is no residual direct effect of CS on TOBQ. Looking at the ROA and BETA models CS is found to directly positively influence ROA, but it has no direct influence on BETA. The effect on ROA is statistically and economically significant, meaning that sustainable firms have an ROA premium over non-sustainable firms.
The influence of CS on TOBQ disappears when fixed effects are added to the model. There are no significant interaction effects of CS and ROA or CS and BETA and there is no direct influence on TOBQ. CS does however have a direct positive influence on ROA which is slightly statistically significant and has moderate economic impact. CS also has a positive and statistically significant effect on beta which could relate to the higher ROA of sustainable firms.
The next chapter conducts further analysis. The fixed effects models are used as the base case. Either the dataset or the model specification is altered depending on the analysis.
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The worldwide dataset of companies allows for further analysis to investigate if there are possible regional differences. The dataset is split up in the following regions: North America (NA), the United States (USA), Europe (EUR), Latin America (LA), Asia (ASIA) and Australia (AUS). The U.S. is incorporated separately since a lot of prior empirical research has focussed exclusively on U.S. companies and this enables investigating the U.S. in isolation. On each different region a regression analysis is performed using the fixed effects model specification for the TOBQ, ROA and BETA models. Table 5.2 provides the results of this analysis.
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It shows that there are indeed differences between regions. In the TOBQ model of North America the positive coefficient of CS*ROA is slightly significant and its economic impact on TOBQ is 0.134 as opposed to 0.103 of non-sustainable firms.[footnoteRef:45] The coefficient of CS*BETA is negative and highly significant, with an economic impact on TOBQ of -0.107 as opposed to 0.020 for non-sustainable firms.[footnoteRef:46] Looking at just the U.S., the coefficient of CS*ROA increases and becomes statistically significant at the one percent level, while the coefficient of CS*BETA has become insignificant. The economic impact on TOBQ of the coefficient of CS*ROA is 0.192 and this is considerably higher compared to 0.109 for non-sustainable firms.[footnoteRef:47] The ROA model of the U.S. shows that CS has a slightly statistical significant influence on ROA of 0.008. This means that sustainable firms have an ROA premium of 0.8 percent as opposed to non-sustainable firms. [45:  As explained in chapter 5.1 the economic impact is the difference between the Q3 value minus the Q1 value of ROA (or any other variable) times its coefficient. In this case for sustainable firms it is 1.313 * (0.170 - 0.068) = 0.134 and for non-sustainable firms it is 1.045 * (0.163 - 0.064) = 0.103.]  [46:  -0.146 * (1.161 - 0.425) = -0.107 for sustainable firms and 0.031 * (1.062 - 0.417) = 0.020 for non-sustainable firms.]  [47:  1.745 * (0.180 - 0.070) = 0.192 for sustainable firms and 1.092 * (0.165 - 0.065) = 0.109 for non-sustainable firms.] 

Table 5.2 Continued
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Note: NA is North America and includes the United States and Canada. Mexico is excluded from NA and included in LA (Latin America) since its economy and culture relate more to the Latin American countries than to the U.S. and Canada. USA is the United States. EUR is Europe. LA is Latin America. ASIA is Asia. AUS is Australia. Note: Standard deviations are denoted between parentheses. TOBQ is Tobin’s q and is defined as the natural logarithm of ((market capitalisation + preferred stock + total debt) / total assets). ROA is return on assets and is defined as EBIT divided by average total assets over the current year and the prior year. BETA is the beta of a company and is calculated by regressing stock returns against the MSCI World index using monthly returns over a period of five years. CS is corporate sustainability and is defined as inclusion in the DJSI World. SIZE is the natural logarithm of total assets. GROW is firm growth and is defined as one year sales growth. RDI is R&D intensity and is defined as R&D expenditures divided by sales. CAPI is capital intensity and is defined as the capital expenditures divided by sales. GEDV is geographical diversification and is defined as the ratio of foreign sales divided by total sales. OPLV is operational leverage and is defined as the one year percentage change in EBIT divided by the one year percentage change in sales. AAGE is asset age and is defined as the ratio of net property, plant and equipment divided by gross property, plant and equipment. FNLV is financial leverage and is defined as total debt divided by (market capitalisation + preferred stock + total debt).
The effects noted for North America and the U.S. are not present in Europe. The results however show that in Europe sustainable firms have a BETA which is 0.049 higher than non-sustainable firms, which could partly explain the positive significant effect of CS on BETA for the total sample. However the influence of CS on ROA in Europe is positive, but not statistically significant. There are no effects of CS in Latin America and in Australia, but there are effects in Asia. The coefficient of CS*ROA in the TOBQ model of Asia is negative and highly statistically significant, with an economic impact of 0.057 as opposed to 0.123 for non-sustainable firms.[footnoteRef:48] This is a considerable difference and it means that the market attaches a lower value to the ROA of sustainable Asian companies then to the ROA of non-sustainable Asian companies. There is also a residual effect of CS on TOBQ with a statistical significance at the five percent level and a value of 0.067, meaning that sustainable Asian companies have a TOBQ of 0.067 higher than non-sustainable Asian companies. [48:  0.926 * (0.089 - 0.027) =  0.057 for sustainable firms and 1.656 * (0.107 - 0.033) = 0.123 for non-sustainable firms.
] 
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The sample is split up between seven different main industry categories being mining; construction; transportation, communications, electric, gas & sanitary service (TCEGSS); manufacturing; wholesale trade; retail trade; and services. For each industry TOBQ, ROA and BETA models are estimated. Table 5.3 displays the results of this industry analysis. 
It shows that for the TOBQ model the interaction term CS*ROA is statistically significant in all industries except retail trade. The coefficient varies in sign and significance, but for most industries its sign is positive and for the services industry the coefficient is significant at the one percent level. Figure 5.4 shows the economic impact of ROA on TOBQ for sustainable and non-sustainable firms. It shows that the positive difference is the highest for mining, construction and services and it means that the relationship of ROA and TOBQ is higher of sustainable firms than non-sustainable firms. This is the opposite for wholesale trade, which has a negative difference meaning that the relationship between ROA and TOBQ is lower for sustainable firms than for non-sustainable firms.
The coefficient of CS in the ROA model is statistically significant for the industries TCEGSS, wholesale trade and retail trade. It means that for these industries sustainable firms have a premium in ROA of 1.3 percent, 1.3 percent and 2.3 percent respectively.
The BETA model shows that CS has a statistically significant influence on BETA for the industries TCEGSS and retail trade. Both coefficients are positive meaning that sustainable firms have a higher beta than non-sustainable firms. CS has the most impact on BETA for retail trade with a value of 0.158. The positive influence of CS on BETA for both industries can also partly explain the influence of CS on BETA for the total sample. Also, for both industries CS positively influences ROA thereby
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supporting the reasoning that the effect of CS on BETA is related to the effect of CS on ROA, since risk and return are theoretically positively related.
Table 5.3 Continued
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Note: TCEGSS means transportation, communications, electric, gas and sanitary service. There were only a few observations available for the industry category agriculture, forestry and fishing, which did not allow estimating the models and therefore the industry category is excluded. Standard deviations are denoted between parentheses. TOBQ is Tobin’s q and is defined as the natural logarithm of ((market capitalisation + preferred stock + total debt) / total assets). ROA is return on assets and is defined as EBIT divided by average total assets over the current year and the prior year. BETA is the beta of a company and is calculated by regressing stock returns against the MSCI World index using monthly returns over a period of five years. CS is corporate sustainability and is defined as inclusion in the DJSI World. SIZE is the natural logarithm of total assets. GROW is firm growth and is defined as one year sales growth. RDI is R&D intensity and is defined as R&D expenditures divided by sales. CAPI is capital intensity and is defined as the capital expenditures divided by sales. GEDV is geographical diversification and is defined as the ratio of foreign sales divided by total sales. OPLV is operational leverage and is defined as the one year percentage change in EBIT divided by the one year percentage change in sales. AAGE is asset age and is defined as the ratio of net property, plant and equipment divided by gross property, plant and equipment. FNLV is financial leverage and is defined as total debt divided by (market capitalisation + preferred stock + total debt).
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Note:  This figure shows for each variable the difference between the Q3 value times the coefficient and the Q1 value times the coefficient. The Q3 and Q1 values used are those corresponding to the specific industry and within that industry to the sustainable or non-sustainable part of the sample. TCEGSS means transportation, communications, electric, gas and sanitary service.
Since the influence of CS differs per country and per industry, there might be a connection between the two. Appendix I Figure 1 displays the distribution of industries per country. It shows that for instance North America and Europe have similar industry distributions, but the influence of CS differs between the two regions as explained in chapter 5.3.1. Overall, no clear pattern can be found between the industry distribution per country and the effect of CS per country and per industry.
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The fixed effects model is expanded with multiple interaction effects to investigate if there are any other relationships between CS and one of the variables influencing TOBQ, ROA or BETA. Table 5.4 shows the results and Appendix J provides three figures with the economic impact of the variables.
For TOBQ the significant interaction terms are CS*SIZE, CS*CAPI and CS*GEDV. Appendix J Figure 1 shows that the difference in economic impact between the variables for sustainable firms and non-sustainable firms is limited. Due to inclusion of the interaction effects, the direct impact of CS on TOBQ has become significant (see Table 5.4). It means that the average TOBQ for sustainable firms is 0.380 lower than for non-sustainable firm which is quite a large economic impact.
In the ROA model the interaction terms CS*BETA, CS*SIZE, CS*RDI and CS*AAGE are significant. Of these the CS*AAGE has the biggest difference in economic impact between sustainable firms and non-sustainable firms as Appendix J Figure 2 shows. This means that the relationship between AAGE and ROA is stronger for sustainable firms. Sustainable firms are thus able to produce higher ROA with assets the same age as non-sustainable firms. The direct influence on ROA is still significant, but has become negative, meaning that sustainable firms have an ROA of 7.1 percent less than non-sustainable firms.
For BETA only the interaction effects with GEDV is significant. It has considerable economic impact as Appendix J Figure 3 shows and it means that the negative impact of GEDV on BETA is lower for sustainable firms than for non-sustainable firms.
Next to the expanded model in Table 5.4, Appendix K provides a model where all variables and interaction effects are included in every model.
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Appendix L Table 1 shows the results of the influence of lagged CS performance. It shows that there is a direct positive effect of 0.033 for a one year lag in CS. The one year lag in CS also influences BETA with a coefficient of 0.029. Furthermore the interaction term of CS*ROA becomes significant with a three year lag in CS. The economic significance of the impact of ROA on TOBQ is 0.075 for non-sustainable firms and 0.094 for sustainable firms.[footnoteRef:49] The difference of 0.019 has a minor economic impact. This means that there is somewhat a stronger relationship between ROA and TOBQ for firms which were classified as sustainable three years earlier. [49:  0.824 * (0.119 – 0.044) = 0.075 for non-sustainable firms and 1.003 * (0.148 - 0.054) = 0.094 for sustainable firms. ] 
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Note: Standard deviations are denoted between parentheses. TOBQ is Tobin’s q and is defined as the natural logarithm of ((market capitalisation + preferred stock + total debt) / total assets). ROA is return on assets and is defined as EBIT divided by average total assets over the current year and the prior year. BETA is the beta of a company and is calculated by regressing stock returns against the MSCI World index using monthly returns over a period of five years. CS is corporate sustainability and is defined as inclusion in the DJSI World. SIZE is the natural logarithm of total assets. GROW is firm growth and is defined as one year sales growth. RDI is R&D intensity and is defined as R&D expenditures divided by sales. CAPI is capital intensity and is defined as the capital expenditures divided by sales. GEDV is geographical diversification and is defined as the ratio of foreign sales divided by total sales. OPLV is operational leverage and is defined as the one year percentage change in EBIT divided by the one year percentage change in sales. AAGE is asset age and is defined as the ratio of net property, plant and equipment divided by gross property, plant and equipment. FNLV is financial leverage and is defined as total debt divided by (market capitalisation + preferred stock + total debt).
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This chapter describes the results of the regression analysis. Chapter 5.2.1 has presented the results for the models of TOBQ. It showed that the pooled regression model resulted in some statistical significant impact of CS as an interaction term with ROA and BETA, with considerable economic impact. The effect disappeared with inclusion of the fixed effects model. Furthermore it was shown that exclusion of the interaction terms caused the direct influence of CS on TOBQ to become significant. Chapter 5.2.2 described that there is a direct positive influence of CS on ROA in the pooled model and that this influence is economically meaningful. This effect becomes somewhat smaller in the fixed effects models, but remains statistically and economically significant. Chapter 5.2.3 showed that there is no influence of CS on BETA in the pooled model, but that there is a statistically significant positive influence of CS on BETA in the fixed effects model. Chapter 5.2.4 reconciled the results of all three models.
Chapter 5.3.1 showed the results of additional analysis on regional differences. It showed that there are differences and CS has an effect in North America, Asia and Europe while there is no effect in Australia and Latin America. Chapter 5.3.2 described the results of industry analysis and it showed that there are differences between industries. Furthermore it showed that there are no patterns found between the country and industry analysis, so the differences between countries cannot be explained by industry differences per country. Chapter 5.3.3 provided the results of the models with extended interaction effects. These models include interaction terms of CS with all variables and showed that CS relates to several variables, amongst other SIZE. Furthermore, due to these interaction effects the direct influence on TOBQ became significant and has a large economic impact. Chapter 5.3.4 showed that there are some effects relating to TOBQ and BETA by lagged CS variables. This means that a prior classification as sustainable on some occasions has a delayed effect on TOBQ and BETA.
The next chapter relates the obtained results to the main research question and hypotheses and provides a conclusion, limitations of this research and recommendations for future research.
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This is the final chapter of this thesis. Chapter 6.2 describes the conclusion for the research conducted in this thesis, chapter 6.3 describes the limitations of the research and chapter 6.4 provides recommendations for further research. 
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The business case for corporate sustainability (CS) proposes that CS positively impacts a company’s financials. Combined with the enterprise DCF method as the framework for company valuation this leads to the main research question: 
What is the influence of corporate sustainability on company value and the value components financial performance and risk?
To investigate the research question company value, financial performance and risk are separately investigated and based on the body of literature available in each of these three fields the following three hypotheses are derived:
Hypothesis (1): Corporate sustainability increases the value of a firm.
Hypothesis (2): Corporate sustainability increases the financial performance of a firm
Hypothesis (3): Corporate sustainability decreases the systematic risk of a firm
The hypotheses are tested through regression analysis on a global panel of 1264 firms over the period 1999-2010, yielding a total of 8921 observations. Two different model specifications are used, a pooled model specification and a fixed effects (both period and cross-section) model specification. Tobin’s q is used to investigate the impact on value, return on assets (ROA) is the measure for financial performance and asset beta is the measure of systematic risk.
The results of the pooled regression model show that there is a positive relationship between ROA and Tobin’s q and that it is stronger for sustainable firms than for non-sustainable firms. Furthermore it shows that there is no relationship between beta and Tobin’s q for non-sustainable firms and that there is a negative relationship between beta and Tobin’s q for sustainable firms. Furthermore there is a positive relationship between CS and ROA. This means that sustainable firms have an ROA premium over non-sustainable firms. There is no effect of CS on beta.
The influence of CS on Tobin’s q disappears with the inclusion of fixed effects in the model. CS has no influence on the relationship between ROA and beta on Tobin’s q, nor does it have a direct influence. CS does have a positive influence on ROA and there is also a positive effect of CS on beta. Prior studies have investigated the influence of CS on Tobin’s q without the interaction terms of CS with ROA and CS with beta and also entirely without ROA and beta. These model specifications have also been tested in this thesis and resulted in a positive influence of CS on Tobin’s q. The framework and model this thesis is based on however requires inclusion of the interaction terms and this causes the impact of CS on Tobin’s q to disappear for the fixed effects model.
The results show that it depends on the model specification if CS has an effect on Tobin’s q. This is consistent with Ziegler (2009) who also finds the effects to diminish as fixed effects are incorporated in the model. The fixed effects model has more explanatory power and therefore the results of the fixed effects model are considered as the conclusive results of the main analysis. Based on these results, hypothesis one is rejected, since the interaction terms of CS do not positively affect Tobin’s q nor is there a direct positive influence of CS on Tobin’s q. Instead there is no significant effect at all of CS on Tobin’s q, either direct or through interaction terms. Hypothesis three is also rejected since CS does not decrease systematic risk, but in fact increases systematic risk. Hypothesis two is not rejected, meaning that CS increases financial performance.
Though these results are valid for the full sample and the main models specifications, additional analysis on parts of the sample and with adjusted model specifications provides more occasions where CS is of significant influence. Regional analysis shows that there are differences between regions. In North America, specifically the U.S., and in Asia CS has influence on the relationship of ROA and beta with Tobin’s q. In the U.S. CS also has a positive influence on ROA and in Europe CS causes beta to increase. Industry analysis shows that there are differences per industry. In most industries the interaction term of CS and ROA has a significant influence and for TCEGSS[footnoteRef:50], wholesale trade and retail trade there is a positive influence of CS on ROA. Furthermore there is a positive influence of CS on BETA for TCEGSS and retail trade. There is no evidence found that the differences in industry relate to the regional differences.  [50:  TCEGSS means transportation, communications, electric, gas and sanitary service.] 

Furthermore the addition of multiple interaction effects shows that CS influences the relationship of size, capital intensity and geographical diversification with Tobin’s q. It also shows that inclusion of these interaction terms causes CS to directly influence Tobin’s q. Furthermore CS influences the relationship of beta, size, R&D intensity and geographical diversification with ROA and it influences the relationship of geographical diversification with beta. Looking at lagged CS performance there is some evidence of a lagged influence of CS. Lagged CS has a direct influence on Tobin’s q and beta and it influences the relationship of ROA with Tobin’s q. 
The final conclusion is that the influence of CS differs per model specification, but for the analysis of the general models on the full sample, hypothesis one and three are rejected, meaning that CS does not increase firm value and does not decrease risk. Hypotheses two is not rejected, meaning that CS increases financial performance. While that is true for the general models and the total sample, additional analysis shows that the results differ per region and industry. It also shows that CS influences the relationship of some control variables with value, financial performance and risk and that there is some evidence of a lagged influence of CS on value and risk.
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There are some limitations to the research conducted in this study. Most of them relate to the sustainability measure used. Chapter 4.2 describes why this thesis considers the DJSI World the best CS measure to use, but that does not mean that it is perfect and there are limitations to it. One is that it considerably depends on company size, which does not allow investigating the effect of CS on small firms. Though it might not be feasible to assess small and medium sized companies on a worldwide scale, it would allow for more research possibilities and more generalised conclusions. 
A second limitation of the CS measure is that the DJSI World assessment procedure uses a subjective and not completely transparent scoring mechanism. Though Dommerholt (2009) classified the DJSI World as the most transparent compared to the other widely recognised sustainability measure, the KLD index, the limited transparency makes it difficult to assess whether the criteria used by SAM Indexes are all valid sustainability criteria.
A third limitation of the CS measure is that the constituents of the DJSI World are based on the 10 percent best scoring companies, the so called best-in-class procedure. The result of it is that there is a hard cut at the ten percent level, where companies with for instance a score of 70/100 are not selected and companies with a score of 75/100 are selected. Since companies which are not part of the 10 percent best performing companies are classified as non-sustainable, this might include companies with reasonable high sustainability ratings which just not made it to the 10 percent best. Therefore, while the sustainability classification for the majority of the companies is sufficient, around the 10 percent level it could be considered ambiguous, which is a limitation. This could be mitigated if it was possible to use the actual CS scores. CS scores were however not available for this study. Improvement of the CS measure on the above mentioned topics could lead to even more consistent results.
A limitation apart from the CS measure used is the availability of data. A lot of observations have been lost, because no data was available for one or more variables for certain companies and/or during certain years. Some variables suffered from this more than others. Improving the availability of data can considerably improve the number of observations and thereby increasing the reliability of the results even further.
The final limitation is that some countries needed to be excluded due to the fact that they were not part of the S&P Global 1200 index. Though the number of companies which were dropped was very small, if this could be mitigated it would grant an even broader dataset. One step further would be to include companies and sustainability scores of countries not included in the DJSI World, like Russia and several countries in the Middle East.
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This chapter provides several recommendations which provide directions for further research. The first is to use overall CS scores as the CS measure. Already suggested in chapter 6.3, this would provide results of a more gradual influence of CS, which could lead to a better understanding of its influence. 
A second recommendation relates to the first and it is investigating the influence of different CS aspects on value, financial performance and risk. The CS score is an aggregate of the aspects listed in Appendix A Table 1 and if the influence of those aspects could be isolated it would allow to draw more precise conclusions on what the influences of the different CS aspects are. For instance to see what the influence is of talent attraction and retention on value, financial performance and risk.
A third recommendation is to look at the mediating effect of company reputation. Orlitzky et al. (2003) suggest that reputation is a mediating factor of CS and financial performance. It would be interesting to see if and how reputation mediates between CS and value, financial performance and risk.
The final recommendation is to investigate the impact of social responsible investing (SRI) on firm value. The results of this thesis show that the relationship of ROA and BETA with TOBQ can be stronger for sustainable firms than for non-sustainable firms and this could be related to SRI investors as explained in chapter 5.2.1.

[bookmark: _Toc290467973][bookmark: _Toc290468029]References
Alexander, G.J., Buchholz, R.A. (1978). ‘Corporate social responsibility and stock market performance.’ Academy of Management Journal, 21, 479-486.
Allayannis, G., Weston, J.P. (2001). ‘The use of foreign currency derivatives and firm market value.’ The Review of Financial Studies, 14, 243-276.
Arlow, P., Gannon. M.J. (1982). ‘Social responsiveness, corporate structure, and economic performance.’ Academy of Management Review, 7, 235-241.
Altman, E. (1968). ‘Financial ratios, discriminant analysis, and the prediction of corporate bankruptcy.' Journal of Finance, 23, 589-609.
Aupperle, K.E., Carroll, A.W., Hatfield, J.D. (1985) ‘An empirical examination of the relationship between corporate social responsibility and profitability.’ Academy of Management Journal, 28, 446-463.
Bakker, F. G. A., Groenewegen, P., Den Hond, F. (2005). ‘A bibliometric analysis of 30 years of research and theory on corporate social responsibility and corporate social performance’ Business and Society, 44, 283-317.
Bansal, P. (2002). ‘The corporate challenges of sustainable development.’ Academy of Management Executive, 16, 122-131.
Bansal, P. (2005). ‘Evolving sustainably: A longitudinal study of corporate sustainable development.’ Strategic Management Journal, 26, 197-218. 
Barnard, C. I. (1938). The functions of the executive. Cambridge, MA: Harvard University Press.
Bowen, H.R. (1953). Social responsibilities of the businessman. New York: Harper&Row.
Bowman, E.H. (1973) ‘Corporate social responsibility and the investor.’ Journal of Contemporary Business, Winter, 21-43.
Bragdon, J. H., Marlin, J. A. T. (1972). ‘Is pollution profitable?’ Risk Management, 19, 9-18.
Brealey, R.A., Myers, S.C. (2003). Principles of Corporate Finance. New York: The McGraw-Hill Companies.
Brooks, C. (2008). Introductory econometrics for finance. Cambridge: Cambridge University Press.
Bruner, R.F., Eades, K.M., Harris, R.S., Higgins, R.C. (1998). ‘Best practices in estimating the cost of capital: Survey and synthesis.’ Financial Practice and Education, 8, 13-28.
Black, F. (1993). ‘Beta and return.” The Journal of Portfolio Management, 20, 8-18.
Carroll, A.B. (1979). ‘A three-dimensional conceptual model of corporate social performance.’ Academy of Management Review, 4, 497-505.
Carroll, A.B. (1991). ‘The pyramid of corporate social responsibility: toward the moral management of organizational stakeholders.’ Business Horizons, 34, 39-48.
Carroll, A.B. (1999). ‘Corporate social responsibility: evolution of a definitional construct’ Business and Society, 38, 268-295.
Carroll, A.B., Shabana, K.M. (2010). ‘The business case for corporate social responsibility: a review of concepts, research and practice.’ International Journal of Management Reviews, 12, 85-105.
Chung, K.H., Pruitt, S.W. (1994). ‘A simple approximation of Tobin's q.’ Financial Management, 23, 70-74.
Clark, J.M. (1939). Social control of business. New York: McGraw-Hill.
Clarkson, M.B.E. (1995). ‘A stakeholder framework for analyzing and evaluating corporate social performance.’ Academy of Management Review, 20, 92–117.
Cochran, P.L., Wood, R.A. (1984). ‘Corporate social responsibility and financial performance.’ The Academy of Management Journal, 27, 42-56.
Cornell, B., Shapiro, A.C. (1987). ‘Corporate stakeholders and corporate finance.’ Financial Management, 16, 5-14.
CSR Europe, Deloitte and Euronext (2003). Investing in Responsible Business. Available at: http://www.bitc.org.uk/resources/publications/responsible_business.html
Damodaran, A. (2002). Investment valuation: Tools and techniques for determining the value of any asset. New York: John Wiley & Sons.
Dahlsrud, A. (2008). ‘How corporate social responsibility is defined: An analysis of 37 definitions.’ Corporate Social Responsibility and Environmental Management, 15, 1-13.
Davis, K. (1973). ‘The case for and against business assumption of social responsibilities.’ Academy of Management Journal, 16, 312–322.
Dentchev, N.A. (2004). ‘To what extent is business and society literature idealistic?’ Business and Society, 48, 10-38.
Dommerholt, E. (2009). Corporate sustainability performance: Constructs, measures and investors’ responses. Unpublished doctoral thesis. Vrije Universiteit Amsterdam.
Dowell, G., Hart, S., Yeung, B. (2000). ‘Do corporate global environmental standards create or destroy market value?’ Management Science, 46, 1059-1074.
Elkington, J. (1999). Cannibals with forks: The triple bottom line of the 21st century business. Garbriola Island, BC: New Society Publishers.
Fama, E.F. (1965). ‘The behavior of stock-market prices.’ The Journal of Business, 38, 34-105.
Fama, E.F., French, K.R. (1992). ‘The cross-section of expected stock returns.’ Journal of Finance, 47, 427-465.
Fisher, I. (1930). The Theory of Interest. New York: The Macmillan Company
Fowler, S.J., Hope, C. (2007). ‘A critical review of sustainable business indices and their impact.’ Journal of Business Ethics, 76, 243-252.
Freeman, R.E. (1983). ‘Stockholders and stakeholders: a new perspective on corporate governance.’ California Management Review, 25, 88-106.
Freeman, R.E. (1984). Strategic management: A stakeholder approach. Boston: Pitman.
Friedman, M. (1962). Capitalism and freedom. Reprint (2002). Chicago: University of Chicago Press.
Graham, J.R., Harvey, C.R. (2001). ‘The theory and practice of corporate finance: Evidence from the field.’ Journal of Financial Economics, 60, 187-243.
Griffin, J., Mahon, J. (1997). ‘The corporate social performance and corporate financial performance debate.’ Business and Society, 36, 5-31.
Hart, S. (1997). ‘Beyond greening: Strategies for a sustainable world.’ Harvard Business Review, 75, 66–76.
Hillman, A.J., Keim, G.D. (2001). ‘Shareholder value, stakeholder management, and social issues: What’s the bottom line?’ Strategic Management Journal, 22, 125-139.
Hirshleifer, J. (1958). ‘On the theory of optimal investment decision.’ Journal of Political Economy, 66, 329-352.
Hirshleifer, J. (1961). ‘Risk, the discount rate and investment decisions.’ The American Economic Review, 51, 112-120.
Jensen, M.C. (2001). ‘Value maximization, stakeholder theory, and the corporate objective function.’ Journal of Applied Corporate Finance, 14, 8-21.
Jones, T.M. (1995). ‘Instrumental stakeholder theory: a synthesis of ethics and economics.’ Academy of Management Review, 20, 404–437.
King, A.A., Lenox, M.J., (2001) ‘Does it really pay to be green? An empirical study of firm environmental and financial performance.’ Journal of Industrial Ecology, 5, 105-116. 
Koller, T., Goedhart, M., Wessels, D. (2005). Valuation: Measuring and Managing the Value of Companies. Hoboken, New Jersey: John Whiley & Sons.
Konar, S., Cohen, M.A. (2001). ‘Does the market value environmental performance?’ The Review of Economics and Statistics, 83, 281-289.
KPMG. (2011). A Review of Corporate Sustainability in 2010. Preliminary results obtained through http://www.kpmg.com/ZA/en/IssuesAndInsights/ArticlesPublications/Surveys/Pages/Corporate-Sustainability-Survey-2010.aspx. Retrieved on 12 February 2011.
KPMG, University of Amsterdam. (2005). KPMG International Survey of Corporate Responsibility Reporting 2005. http://www.kpmg.com.au/Portals/0/KPMG%20Survey%202005_3.pdf
Kreps, T.J. (1940). ‘Measurement of the social performance of business.’ In An investigation of concentration of economic power for the temporary national economic committee (Monograph No. 7). Washington, DC: U.S. Government Printing Office.
Kurucz, E., Colbert, B., Wheeler, D. (2008). ‘The business case for corporate social responsibility.’ In Crane, A., McWilliams, A., Matten, D., Moon, J. and Siegel, D. (eds), The Oxford Handbook of Corporate Social Responsibility. Oxford: Oxford University Press, pp. 83–112.
Lang, L.H.P., Stulz, R.M. (1994). ‘Tobin's q, corporate diversification, and firm performance.’ The Journal of Political Economy, 102, 1248-1280.
Lee, D.D., Faff, R.W., Langfield-Smith, K. (2009). ‘Revisiting the vexing question: Does superior corporate social performance lead to improved financial performance?’ Australian Journal of Management, 34, 21-49.
Lee, M.P. (2008). ‘A review of the theories of corporate social responsibility: its evolutionary path and the road ahead.’ International Journal of Management Reviews, 10, 53-73.
Lintner, J. (1965). ‘The valuation of risk assets and the selection of risky investments in stock portfolios and capital budgets.’ Review of Economics and Statistics, 47, 13-37.
Lo, S-F., Sheu, H-J. (2007). ‘Is corporate sustainability a value-increasing strategy for business?’ Corporate Governance, 15, 345-358.
Lopez, M.V., Garcia, A., Rodriguez, L. (2007). ‘Sustainable development and corporate performance: A study based on the dow jones sustainability index.’ Journal of Business Ethics, 75, 285-300.
Mandelker, G.N., Ghon Rhee, S. (1984). ‘The Impact of the Degrees of Operating and Financial Leverage on Systematic Risk of Common Stock.’ The Journal of Financial and Quantitative Analysis, 19, 45-57.
Margolis, J.D., Walsh, J.P. (2003). ‘Misery loves companies: Rethinking social initiatives by business.’ Administrative Science Quarterly, 48, 268-305.
Markowitz, H.M. (1952). ‘Portfolio selection.’ Journal of Finance, 7, 77-91.
McGuire, J., Sundgren, A., Schneeweis, T. (1988). ‘Corporate social responsibility and firm financial performance.’ Academy of Management Journal, 31, 854-872.
McWilliams, A., Siegel, D. (2000). ‘Corporate social responsibility and financial performance: Correlation or misspecification?’ Strategic Management Journal, 21, 603-609.
Meyers, S.C. (1974). ‘Interactions of corporate financing and investment decisions – implications for capital budgetting.’ Journal of Finance, 29, 1-25.
Modigliani, F., Miller, M.H. (1958). ‘The cost of capital, corporation finance and the theory of investment.’ American Economic Review, 48, 261–297.
Modigliani, F., Miller, M.H., (1963). ‘Corporate income taxes and the cost of capital: A correction.’ American Economic Review, 53, 433-443.
Montiel, I. (2008). ‘Corporate social responsibility and corporate sustainability: Separate pasts, common futures’. Organization Environment, 21, 245-269.
Mueller, D.C. (1987). The Corporation: Growth, Diversification, and Mergers. Chur, Switz.: Harwood.
Narver, J.C. (1971). ‘Rational management response to external effects.’ Academy of Management Journal, 14, 99-115.
Orlitzky, M., (2001). ‘Does firm size confound the relationship between corporate social performance and firm financial performance?’ Journal of Business Ethics, 33, 167-180.
Orlitzky, M., Benjamin, J. (2001). ‘Corporate social performance and firm risk: A meta-analytic review.’ Business and Society, 40, 369-396.
Orlitzky, M., Schmidt, F., Rymes, S. (2003). ‘Corporate social and financial performance: a meta-analysis.’ Organization Studies, 24, 402-441.
Pava, M.L., Krausz, J. (1996) ‘The association between coporate social-responsibility and financial performance: The paradox of social cost.’ Journal of Business Ethics, 15, 321-357.
Porter, M.E., Kramer, M.R. (2006). ‘Strategy & society: The link between competitive advantage and corporate social responsibility.’ Harvard Business Review, 84, 78–92.
Preston, L.E. (1975). ‘Corporation and society: the search for a paradigm.’ Journal of Economic Literature, 13, 434–453.
Roman, R., Hayibor, S., Agle, B. (1999). ‘The relationship between social and financial performance: Repainting a portrait.’ Business and Society, 38, 109-125.
Rossi, J. L. (2009). What is the value of corporate social responsibility? An answer from the Brazilian sustainability index. IBMEC Working Paper.
Ross, S.A. (1976). ‘The arbitrage theory of capital asset pricing.’ Journal of Economic Theory, 13, 341-60.
Ross, S.A., Westerfield, R.W., Jaffe, J. (2001). Fundamentals of corporate finance. New York: McGraw-Hill.
SAM Indexes. (2009). Annual Review. Retrieved from: http://www.sustainability-index.com/djsi_pdf/publications/Presentations/SAM_Presentation_090903_Review09.pdf (18 February 2011).
SAM Indexes. (2011). Dow Jones Sustainability World Index Guidebook (version 11.5). Retrieved from: http://www.sustainability‑index.com/djsi_pdf/publications/Guidebooks/DJSI_World_Guidebook_11_5.pdf (18 February 2011).
Sharpe, W.F. (1964). ‘Capital asset prices: A theory of market equilibrium under conditions of risk.’ Journal of Finance, 19, 425-442.
Smith, A. (1776). An inquiry into the nature and causes of the wealth of nations. Edited by K. Sutherland (2008). New York: Oxford University Press.
Social Investment Forum Foundation. (2010). Report on Socially Responsible Investing Trends in the United States. Retrieved from: http://www.socialinvest.org/resources/research/documents/ 2010TrendsES.pdf (20 March 2011).
Spicer, B.H. (1978). ‘Investors, corporate social performance, and information disclosure: An empirical study.’ Accounting Review, 53, 94-111.
Standards & Poor’s. (2001). S&P Global 1200 fact sheet (31 December 2010). Retrieved from http://www.standardandpoors.com/indices/sp‑global‑1200/en/us/?indexId=spgcmp1200usdff--p-rgll-- (18 February 2011).
Tobin, J. (1969). ‘General equilibrium approach to monetary theory.’ Journal of Money, Credit and Banking, 1, 15-29.
Treynor, J.L. (1961). Market value, time, and risk. Unpublished manuscript. 
Treynor, J.L. (1962). Toward a theory of market value of risky assets. Unpublished manuscript.
Ullmann. A. (1985). ‘Data in search of a theory: A critical examination of the relationships among social performance, social disclosure, and economic performance.’ Academy of Management Review, 10, 540-577.
Van Marrewijk, M. (2003). ‘Concepts and definitions of corporate social responsibility and corporate sustainability: Between agency and communication.’ Journal of Business Ethics, 44, 95-105.
Vogel, D.J. (2005). ‘Is there a market for virtue? The business case for corporate social responsibility.’ California Management Review, 47, 19–45.
Waddock, S.A., Graves, S.B. (1997). ‘The corporate social performancefinancial performance link.’ Strategic Management Journal, 18, 303–319.
Wartick, S.L., Cochran, P.L. (1985). ‘The evolution of the corporate social performance model.’ Academy of Management Review, 10, 758-769.
Wallich, H.C., McGowan, J.J. (1970). ‘Stockholder interest and the corporation’s role in social policy.’ In Baumol, W.J. (ed.). A New Rationale for Corporate Social Policy. New York: Committee for Economic Development.
Wheeler, C., Colbert, B., Freeman, R.E. (2003). ‘Focusing on value: Reconciling corporate social responsibility, sustainability and a stakeholder approach in a network world.’ Journal of General Management, 28, 1–28.
Williams, J.B. (1938). The Theory of Investment Value. Cambridge, MA: Harvard University Press. 1997 reprint, Fraser Publishing.
Wood, D.J. (1991). ‘Corporate social performance revisited.’ Academy of Management Review, 16, 691-718.
Wood, D.J., Jones, R.E. (1995). ‘Stakeholder mismatching: a theoretical problem in empirical research on corporate social performance.’ International Journal of Organizational Analysis, 3, 229–267.
World Business Council for Sustainable Development. (2000). Corporate Social Responsibility: Making Good Business Sense. Geneva: World Business Council for Sustainable Development.
World Commission on Environment and Development. (1987). Our Common Future. Oxford: Oxford University Press.
Ziegler, A. (2009). Is it beneficial to be included in a sustainability stock index? a panel data study for european firms. CER-ETH Economics Working Paper. Available at IDEAS: http://ideas.repec.org/p/eth/wpswif/09-121.html.














68

[bookmark: _Toc290467974][bookmark: _Toc290468030]Appendix

Appendix A	A-2
Appendix B	A-3
Appendix C	A-4
Appendix D	A-7
Appendix E	A-8
Appendix F	A-10
Appendix G	A-11
Appendix H	A-12
Appendix I	A-13
Appendix J	A-14
Appendix K	A-15
Appendix L	A-16

[bookmark: _Ref289636562][bookmark: _Toc290468048][bookmark: _Toc290468060]Appendix A
Table 1. Overview of DJSI World assessment criteria.
	Dimension
	Criteria
	Sub-Criteria

	Economic
	Corporate Governance
	Board structure
Non-Executive Chairman/Lead Director 
Responsibilities and Committees 
Corporate Governance Policy 
Audit Conflict of Interest 
Diversity: Gender 
Board Effectiveness 
Entrenchment provisions 
Senior Management Remuneration 
MSA: Corporate Governance (MSA = Media and Stakeholder Analysis)

	
	Risk & Crisis Management
	Risk Governance 
Risk Optimization 
Risk Map 
Risk Review 
Risk Strategy 
MSA: Risk & Crisis Management

	
	Codes of Conduct/ Compliance/Corruption & Bribery
	Codes of Conduct: Focus 
Codes of Conduct: Systems/Procedures 
Corruption and Bribery: Scope of Policy 
Codes of Conduct: Report on Breaches 
Codes of Conduct/Anti-Corruption&Bribery: business relationships 
MSA: Codes of Conduct/Compliance/Corruption & Bribery

	
	Industry Specific Criteria
	Brand Management, Customer Relationship 
Management, Innovation Management, Gas Portfolio, Grid Parity, etc. 
MSA: Selected Industry Specific Criteria

	Environment
	Environmental Reporting*
	Assurance 
Coverage 
Environmental Reporting; Qualitative Data 
Environmental Reporting; Quantitative Data

	
	Industry Specific Criteria
	Environmental Management Systems, Climate Strategy, Biodiversity, Product Stewardship, Eco-efficiency, etc. 
MSA: Selected Industry Specific Criteria

	Social
	Human Capital Development
	Human resource skill mapping and developing process 
Human Capital performance indicators 
Personal and organizational learning and development

	
	Talent Attraction & Retention
	Coverage of employees through predefined performance appraisal process 
Percentage of performance related compensation for each employee category 
Balance of variable compensation based on corporate and individual performance 
Corporate Indicators for performance-related compensation 
Type of individual performance appraisal 
Communication of individual performance to upper management 
Payout type of total performance-related compensation 
Trend of employee satisfaction 
MSA: Talent Attraction & Retention

	
	Labor Practice Indicators
	Grievance Resolution 
Labor KPIs 
MSA: Labor Practice Indicators

	
	Corporate Citizenship and Philanthropy
	Group Wide Strategy – financial focus 
Input 
Measuring benefits 
Type of Philanthropic activities

	
	Social Reporting*
	Assurance 
Coverage 
Social Reporting; Qualitative Data 
Social Reporting; Quantitative Data

	
	Industry Specific
	Social Integration, Occupational Health & Safety, Healthy Living, Bioethics, Standard for Suppliers, etc. 
MSA: selected Industry Specific Criteria


* Criteria assessed based on publicly available information only
Source: SAM 
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Figure 1. Geographical representation of S&P Global 1200 and DJSI World constituents. 
[image: ]
Note: The figure shows the geographical representation of the S&P Global 1200 index and the DJSI World over the period 1999-2010 based on the sample as described in chapter 4.2. Hong Kong and China are considered one and are represented as China.
Table 1. Matching of DJSI World and S&P Global 1200 index.
[image: ]
Note: This figure shows the total number of companies per year of a combination of the DJSI World and the S&P Global 1200 index. The proportion of companies in each index is shown, as well as the proportion of overlapping companies.
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Table 1. List of companies in sample
[image: ]

Table 1 continued.
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Table 1 continued.
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Note: The 9 digit codes are not SEDOL codes, but CUSIP codes, since that specific company could not be identified using a SEDOL code. TCEGSS means Transportation, Communications, Electric, Gas and Sanitary Service. AFF means Agriculture, Forestry and Fishing.
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Table 1. Specification of data.
	Item
	Source
	Code
	Note

	Constituents of DJSI World
	SAM Indexes
	n.a.
	

	Constituents S&P Global 1200 (2001-2010)
	Datastream
	LSPGLOBL
	Add month and year to code (MMYY)

	Constituents S&P Global 1200 (1999-2001)
	Standards & Poor’s
	n.a.
	

	Country code
	Worldscope
	WS.CountryCode
	

	Two-digit SIC code of primary activities
	Worldscope
	WS.PrimarySIC2
	

	Four-digit SIC code of all activities
	Worldscope
	WS.SICCode
	

	Net sales
	Thomson Financial
	TF.Sales
	

	Net sales prior year
	Thomson Financial
	TF.Sales
	

	Three years sales growth
	Thomson Financial
	TF.Sales3YrGrowth
	

	Foreign sales
	Thomson Financial
	TF.ForeignSalesPctSales
	

	R&D expenditures to sales
	Thomson Financial
	TF.ResearchAndDevelopmentToSales
	

	EBIT
	Thomson Financial
	TF.EarningsBeforeInterestAndTaxes
	

	Income taxes
	Thomson Financial
	TF.IncomeTaxes
	

	Capital expenditures
	Thomson Financial
	TF.CapitalExpendituresCFStmt
	

	Total assets
	Thomson Financial
	TF.TotalAssets
	

	Total assets prior year
	Thomson Financial
	TF.TotalAssets
	

	Total assets USD
	Thomson Financial
	TF.TotalAssets
	Add USD to options

	Property, Plant and Equipment (net)
	Thomson Financial
	TF.TotalPropPlantEquipNet
	Combined with Compustat data

	Property, Plant and Equipment (net)
	Compustat
	PPENT
	Combined with Thomson financial data

	Property, Plant and Equipment (gross)
	Thomson Financial
	TF.TotalPropPlantEquipGross
	Combined with Compustat data

	Property, Plant and Equipment (gross)
	Compustat
	PPEGT
	Combined with Thomson financial data

	Total debt (long term and short term)
	Thomson Financial
	TF.TotalDebt
	

	Market capitalization
	Thomson Financial
	TF.YrEndMarketCap
	

	Preferred stock
	Thomson Financial
	TF.PreferredStock
	

	Beta
	Datastream
	DS.PriceClose
	Obtained prices in USD through times series command (TFDL) and regressed against MSCI World (key: I000003618) over prior 60 months
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Figure 1. Histograms of variables.
[image: ]
Figure 1. continued.
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Table 1. Time fixed effects model and cross-section fixed effects model
[image: ]
[bookmark: _Ref289694731]Note: Standard deviations are denoted between parentheses. TOBQ is Tobin’s q and is defined as the natural logarithm of ((market capitalisation + preferred stock + total debt) / total assets). ROA is return on assets and is defined as EBIT divided by average total assets over the current year and the prior year. BETA is the beta of a company and is calculated by regressing stock returns against the MSCI World index using monthly returns over a period of five years. CS is corporate sustainability and is defined as inclusion in the DJSI World. SIZE is the natural logarithm of total assets. GROW is firm growth and is defined as one year sales growth. RDI is R&D intensity and is defined as R&D expenditures divided by sales. CAPI is capital intensity and is defined as the capital expenditures divided by sales. GEDV is geographical diversification and is defined as the ratio of foreign sales divided by total sales. OPLV is operational leverage and is defined as the one year percentage change in EBIT divided by the one year percentage change in sales. AAGE is asset age and is defined as the ratio of net property, plant and equipment divided by gross property, plant and equipment. FNLV is financial leverage and is defined as total debt divided by (market capitalisation + preferred stock + total debt).
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Figure 1. Correlation of ROA and BETA over time.
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Table 1. Model specifications without interaction effects and without ROA and BETA
[image: ]
Note: Standard deviations are denoted between parentheses. TOBQ is Tobin’s q and is defined as the natural logarithm of ((market capitalisation + preferred stock + total debt) / total assets). ROA is return on assets and is defined as EBIT divided by average total assets over the current year and the prior year. BETA is the beta of a company and is calculated by regressing stock returns against the MSCI World index using monthly returns over a period of five years. CS is corporate sustainability and is defined as inclusion in the DJSI World. SIZE is the natural logarithm of total assets. GROW is firm growth and is defined as one year sales growth. RDI is R&D intensity and is defined as R&D expenditures divided by sales. CAPI is capital intensity and is defined as the capital expenditures divided by sales. GEDV is geographical diversification and is defined as the ratio of foreign sales divided by total sales. OPLV is operational leverage and is defined as the one year percentage change in EBIT divided by the one year percentage change in sales. AAGE is asset age and is defined as the ratio of net property, plant and equipment divided by gross property, plant and equipment. FNLV is financial leverage and is defined as total debt divided by (market capitalisation + preferred stock + total debt). INDV is industrial diversification and is defined as the number of industries a firm is active in based on its four digit SIC-code. INDA - INDG are industry dummies. The fixed effects model could not be estimated with the industry dummies and INDV present and they are therefore dropped out of the regression. The cross-sectional fixed effects however account for even more flexibility than the industry variables, so it is not a loss that they are excluded.
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Figure 1. Distribution of industries per region.
[image: ]
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Figure 1. Economic impact of variables on TOBQ.
[image: ]
Figure 2. Economic impact of variables on ROA.
[image: ]
Figure 3. Economic impact of variables on BETA.
[image: ]
[bookmark: _Ref289745682][bookmark: _Toc290468058][bookmark: _Toc290468070]Appendix K

Table 1. Model with all variables and interaction effects.
[image: ]
Note: Standard deviations are denoted between parentheses. TOBQ is Tobin’s q and is defined as the natural logarithm of ((market capitalisation + preferred stock + total debt) / total assets). ROA is return on assets and is defined as EBIT divided by average total assets over the current year and the prior year. BETA is the beta of a company and is calculated by regressing stock returns against the MSCI World index using monthly returns over a period of five years. CS is corporate sustainability and is defined as inclusion in the DJSI World. SIZE is the natural logarithm of total assets. GROW is firm growth and is defined as one year sales growth. RDI is R&D intensity and is defined as R&D expenditures divided by sales. CAPI is capital intensity and is defined as the capital expenditures divided by sales. GEDV is geographical diversification and is defined as the ratio of foreign sales divided by total sales. OPLV is operational leverage and is defined as the one year percentage change in EBIT divided by the one year percentage change in sales. AAGE is asset age and is defined as the ratio of net property, plant and equipment divided by gross property, plant and equipment. FNLV is financial leverage and is defined as total debt divided by (market capitalisation + preferred stock + total debt).

[bookmark: _Ref290466852][bookmark: _Toc290468059][bookmark: _Toc290468071]Appendix L
Table 1. Lagged CS
[image: ]
Note: Standard deviations are denoted between parentheses. TOBQ is Tobin’s q and is defined as the natural logarithm of ((market capitalisation + preferred stock + total debt) / total assets). ROA is return on assets and is defined as EBIT divided by average total assets over the current year and the prior year. BETA is the beta of a company and is calculated by regressing stock returns against the MSCI World index using monthly returns over a period of five years. CS is corporate sustainability and is defined as inclusion in the DJSI World. SIZE is the natural logarithm of total assets. GROW is firm growth and is defined as one year sales growth. RDI is R&D intensity and is defined as R&D expenditures divided by sales. CAPI is capital intensity and is defined as the capital expenditures divided by sales. GEDV is geographical diversification and is defined as the ratio of foreign sales divided by total sales. OPLV is operational leverage and is defined as the one year percentage change in EBIT divided by the one year percentage change in sales. AAGE is asset age and is defined as the ratio of net property, plant and equipment divided by gross property, plant and equipment. FNLV is financial leverage and is defined as total debt divided by (market capitalisation + preferred stock + total debt).
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 Mean  Median  Maximum Minimum  Std. Dev. 25% 75% # of  obs.

All

CS 0.230 0.000 1.000 0.000 (0.421) 0.000 0.000 8921

TOBQ 0.281 0.194 4.063 -2.658 (0.611) -0.152 0.631 8921

ROA 0.103 0.093 1.014 -1.069 (0.096) 0.054 0.147 8921

BETA 0.778 0.663 4.876 -0.763 (0.598) 0.382 1.029 8921

SIZE 9.195 9.176 12.806 5.333 (1.180) 8.344 9.990 8921

GROW 0.090 0.067 11.283 -0.916 (0.288) -0.014 0.149 8921

RDI 0.031 0.004 2.284 0.000 (0.071) 0.000 0.034 8921

CAPI 0.090 0.053 2.463 0.000 (0.126) 0.031 0.101 8921

GEDV 0.360 0.336 1.000 0.000 (0.300) 0.056 0.590 8921

OPLV 1.518 1.241 49.831 -49.623 (10.381) -0.518 3.659 8921

AAGE 0.522 0.509 1.000 0.054 (0.146) 0.414 0.619 8921

FNLV 0.242 0.202 0.985 0.000 (0.193) 0.090 0.357 8921

INDV 4.600 4.000 8.000 1.000 (2.212) 3.000 6.000 8921

Sustainable

CS 1.000 1.000 1.000 1.000 (0.000) 1.000 1.000 2051

TOBQ 0.239 0.137 3.444 -1.313 (0.596) -0.193 0.590 2051

ROA 0.102 0.091 0.686 -0.906 (0.088) 0.053 0.144 2051

BETA 0.778 0.663 4.555 -0.363 (0.559) 0.401 1.034 2051

SIZE 9.629 9.673 12.692 5.333 (1.291) 8.818 10.511 2051

GROW 0.074 0.062 4.057 -0.916 (0.214) -0.013 0.135 2051

RDI 0.034 0.007 2.284 0.000 (0.093) 0.000 0.040 2051

CAPI 0.091 0.056 1.477 0.002 (0.111) 0.034 0.103 2051

GEDV 0.474 0.502 1.000 0.000 (0.298) 0.222 0.691 2051

OPLV 1.742 1.239 49.831 -48.449 (11.047) -0.700 3.938 2051

AAGE 0.507 0.495 1.000 0.182 (0.135) 0.406 0.595 2051

FNLV 0.250 0.208 0.959 0.000 (0.192) 0.100 0.365 2051

INDV 4.907 5.000 8.000 1.000 (2.284) 3.000 7.000 2051

Non-sustainable

CS 0.000 0.000 0.000 0.000 (0.000) 0.000 0.000 6870

TOBQ 0.294 0.211 4.063 -2.658 (0.615) -0.139 0.642 6870

ROA 0.104 0.094 1.014 -1.069 (0.099) 0.054 0.148 6870

BETA 0.779 0.663 4.876 -0.763 (0.609) 0.376 1.028 6870

SIZE 9.066 9.017 12.806 5.588 (1.112) 8.256 9.808 6870

GROW 0.095 0.069 11.283 -0.869 (0.307) -0.014 0.153 6870

RDI 0.031 0.003 1.298 0.000 (0.063) 0.000 0.032 6870

CAPI 0.090 0.052 2.463 0.000 (0.130) 0.030 0.101 6870

GEDV 0.326 0.283 1.000 0.000 (0.292) 0.006 0.544 6870

OPLV 1.451 1.243 49.687 -49.623 (10.173) -0.480 3.570 6870

AAGE 0.527 0.514 1.000 0.054 (0.149) 0.416 0.626 6870

FNLV 0.240 0.199 0.985 0.000 (0.193) 0.086 0.354 6870

INDV 4.508 4.000 8.000 1.000 (2.182) 3.000 6.000 6870
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All

TOBQ -0.038

ROA -0.005 0.587

BETA -0.001 0.244 0.001

SIZE 0.201 -0.397 -0.171 -0.201

GROW -0.031 0.118 0.188 0.017 0.004
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INDV 0.076 -0.226 -0.090 -0.117 0.279 -0.048 -0.168 -0.125 0.015 0.025 -0.157 0.193
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ROA 0.646

BETA 0.182 0.017

SIZE -0.263 -0.119 -0.094

GROW 0.141 0.172 0.048 -0.029

RDI 0.204 -0.118 0.206 -0.080 0.040

CAPI 0.033 -0.022 -0.049 0.048 0.051 0.069

GEDV 0.113 0.030 0.267 0.164 -0.017 0.207 -0.092

OPLV -0.028 0.000 -0.045 0.001 -0.060 -0.020 -0.027 -0.028

AAGE 0.109 0.106 -0.176 -0.043 0.209 -0.069 0.321 -0.172 -0.062

FNLV -0.642 -0.475 -0.409 0.255 -0.117 -0.202 0.107 -0.211 0.038 0.099

INDV -0.214 -0.104 -0.094 0.352 -0.031 -0.137 -0.184 0.029 0.031 -0.080 0.161

Non-sustainable

ROA 0.573

BETA 0.261 -0.003

SIZE -0.444 -0.192 -0.242

GROW 0.113 0.192 0.011 0.021

RDI 0.284 -0.120 0.411 -0.196 -0.022

CAPI -0.064 -0.072 -0.040 0.116 0.068 -0.105

GEDV 0.117 -0.002 0.289 -0.065 -0.010 0.243 -0.097

OPLV -0.009 0.044 -0.003 0.021 -0.043 -0.029 0.001 -0.003

AAGE -0.006 0.026 -0.098 0.080 0.196 -0.187 0.310 -0.195 -0.041

FNLV -0.664 -0.426 -0.399 0.410 -0.082 -0.288 0.102 -0.166 0.004 0.092

INDV -0.227 -0.086 -0.124 0.241 -0.050 -0.189 -0.110 -0.011 0.022 -0.175 0.202
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Constant + 0.949*** 1.954*** Constant + 0.245*** 0.363*** Constant + 1.672*** 1.014***

CS 0 -0.023 0.029 CS + 0.010*** 0.005* CS - -0.022 0.035**
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Variable Exp. sign

TOBQ

Constant + 2.086*** 3.123*** 2.061*** 0.928 1.685*** 1.529***

CS 0 0.008 -0.050 0.006 -0.273 0.067** -0.030

ROA + 1.045*** 1.092*** 0.920*** 0.676 1.656*** 0.936***

CS*ROA + 0.268* 0.653*** 0.129 0.370 -0.730*** 0.105
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BETA
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* = significant at the 10% level ** = significant at the 5% level *** = significant at the 1% level
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Variable Exp. sign

TOBQ

Constant + 0.951*** -0.400 2.031*** 2.106*** 0.537 1.788*** 4.374***

CS 0 -0.110 -0.010 0.037 -0.014 0.045 -0.002 0.002

ROA + 0.582*** 0.471 1.001*** 0.586*** 0.921* 2.907*** 1.346***
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BETA - 0.151*** -0.047 0.065*** 0.020 -0.142*** 0.011 -0.093***
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SIZE ? -0.037 0.021 -0.207*** -0.194*** -0.040 -0.213*** -0.415***
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VariableExp. sign VariableExp. sign VariableExp. sign
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Company name CountrySIC2 Sedol Industry Company name CountrySIC2 Sedol Industry Company name CountrySIC2 Sedol Industry

3M Company USA 382595708 Manufacturing BG Group PLC GBR 130876289 Mining CSL Limited AUS 286185495 Manufacturing

ABB Limited CHE 877108899 Services BHP Billiton Limited AUS 106144690 Mining CSR Limited AUS 326238645 Manufacturing

Abbott Laboratories USA 282002305 Manufacturing BHP Billiton PLC GBR 100056650 Mining CSX Corp. USA 402160753 TCEGSS

Abercrombie & Fitch Company USA 562004185 Retail Trade Big Lots Inc USA 532218447 Retail Trade Cummins Inc USA 352240202 Manufacturing

Abertis Infraestructuras SA ESP 164065663 Construction Biogen Idec Inc USA 282455965 Manufacturing CVS Caremark Corp. USA 592577609 Retail Trade

Acciona SA ESP 165579107 Construction Biomet, Inc. USA 38B0Z5333 Manufacturing Dai Nippon Printing Company Limited JPN 276250906 Manufacturing

Accor FRA 705852842 Services BJ Services Co USA 132069065 Mining Daiichi Sankyo Company Limited JPN 28B0J7D91 Manufacturing

Acerinox SA ESP 33B01ZVZ5 Manufacturing Bluescope Steel Limited AUS 336533232 Manufacturing Daikin Industries Limited JPN 356250724 Manufacturing

ACS Actividades Construccion Y Servicios ESP 16B01FLQ6 Construction BMC Software Inc USA 732068921 Services Daily Mail & General Trust PLC GBR 270945736 Manufacturing

Actelion Limited CHE 28B1YD5Q2 Manufacturing BMW AG DEU 375756029 Manufacturing Daimler AG DEU 375529027 Manufacturing

ADC Telecommunications, Inc. USA 36B08G9Z7 Manufacturing Bodycote PLC GBR 33B3FLWH9 Manufacturing Daiwa House Industry Company Limited JPN 156251363 Construction

Adecco SA CHE 737110720 Services Boliden AB SWE 10B1XCBX9 Mining Danaher Corp. USA 382250870 Manufacturing

Adidas AG DEU 304031976 Manufacturing Bombardier Inc CAN 372109723 Manufacturing Danisco A/S DNK 284155586 Manufacturing

Adobe Systems Inc USA 732008154 Services Boral Limited AUS 326218670 Manufacturing Danone FRA 20B1Y9TB3 Manufacturing

Adpt Corp. USA 352007559 Manufacturing Boston Scientific Corp. USA 382113434 Manufacturing Darden Restaurants Inc USA 582289874 Retail Trade

Advanced Micro Devices Inc USA 362007849 Manufacturing Bouygues SA FRA 164002121 Construction Dassault Systemes SA FRA 735330047 Services

Advanced Semiconductor Engineering Inc TWN 366056074 Manufacturing BP PLC GBR 290798059 Manufacturing Davita Inc USA 802898087 Services

Advantest Corporation JPN 356870490 Manufacturing Brambles Limited AUS 87B1FJ0C0 Services Dean Foods Company USA 202858649 Manufacturing

Advent Software Inc USA 732049153 Services Bridgestone Corporation JPN 306132101 Manufacturing Deere & Company USA 352261203 Manufacturing

Aegis Group PLC GBR 730965756 Services Briggs & Stratton Corp. USA 352156581 Manufacturing Delhaize Group BEL 544262118 Retail Trade

Aeon Company Limited JPN 546480048 Retail Trade Brisa-Auto-Estradas De Portugal PRT 165803925 Construction Dell Inc USA 352261526 Manufacturing

AES Gener SA CHL 492193599 TCEGSS Bristol Myers Squibb Company USA 282126335 Manufacturing Deluxe Corp. USA 272260363 Manufacturing

Affiliated Computer Services Inc USA 732034524 Services British Airways PLC GBR 450129057 TCEGSS Denbury Resources Inc USA 132418474 Mining

Agfa-Gevaert NV BEL 385689051 Manufacturing British American Tobacco (Malaysia) Berh MYS 216752349 Manufacturing Denso Corp. JPN 376640381 Manufacturing

Agilent Technologies Inc USA 382520153 Manufacturing British American Tobacco PLC GBR 210287580 Manufacturing Dentsply International Inc USA 382364339 Manufacturing

AGL Energy Limited AUS 49B0ZNPN1 TCEGSS British Sky Broadcasting Group PLC GBR 480141192 TCEGSS Dentsu Inc JPN 736416281 Services

Agnico-Eagle Mines Limited CAN 102009823 Mining Broadcom Corp. USA 362235822 Manufacturing Deutsche Lufthansa AG DEU 455287488 TCEGSS

Agrium Inc CAN 282015530 Manufacturing Brookfield Asset Management Inc CAN 152092599 Construction Deutsche Post AG DEU 454617859 TCEGSS

Air France-KLM FRA 454916039 TCEGSS Brown-Forman Corp. USA 202146838 Manufacturing Deutsche Telekom AG DEU 485842359 TCEGSS

Air Liquide FRA 28B1YXBJ7 Manufacturing Brunswick Corp. USA 352149309 Manufacturing Devon Energy Corp. USA 132480677 Mining

Air Products & Chemicals Inc USA 282011602 Manufacturing BT Group PLC GBR 483091357 TCEGSS Devry Inc USA 822267609 Services

Airgas Inc USA 502011561 Wholesale Trade Bunzl PLC GBR 51B0744B3 Wholesale Trade Diageo PLC GBR 200237400 Manufacturing

Aixtron AG DEU 355468346 Manufacturing Burlington Northern Santa Fe Corp USA 402154927 TCEGSS Diamond Offshore Drilling Inc USA 132261021 Mining

Ajinomoto Company Inc JPN 206010906 Manufacturing Burlington Resources Inc USA 132093990 Mining Dillards Inc USA 532269768 Retail Trade

AK Steel Holding Corp. USA 332067735 Manufacturing CA Inc USA 732214832 Services Directv USA 48B42SH20 TCEGSS

Akamai Technologies Inc USA 732507457 Services Cable & Wireless Communications PLC GBR 48B5KKT96 TCEGSS Discovery Communications Inc USA 48B3D7K31 TCEGSS

Akzo Nobel NV NLD 285458314 Manufacturing Cablevision Systems Corp. USA 482162243 TCEGSS Dixons Retail PLC GBR 570047245 Retail Trade

Alberto Culver Company USA 28B1H33V0 Manufacturing Cabot Oil & Gas Corp. USA 132162340 Mining Dollar Tree Inc USA 532272476 Retail Trade

Alcatel-Lucent FRA 365975006 Manufacturing Cadbury PLC GBR 20B2PF6M7 Manufacturing Dominion Resources Inc USA 492542049 TCEGSS

Alcoa Incorporated USA 332021805 Manufacturing CAE Inc CAN 362162760 Manufacturing Dover Corp. USA 352278407 Manufacturing

Alexander & Baldwin Inc USA 442013987 TCEGSS Caesars Entertainment Corporation USA 792705648 Services Dow Chemical Company USA 282278719 Manufacturing

Alfa Laval AB SWE 357332687 Manufacturing Cameco Corp. CAN 102166160 Mining DR Horton Inc USA 152250687 Construction

Alfa Sab De CV MEX 292043423 Manufacturing Cameron International Corp. USA 352222233 Manufacturing DTE Energy Company USA 492280220 TCEGSS

Alitalia ITA 45B0L4LJ6 TCEGSS Campbell Soup Company USA 202162845 Manufacturing Duke Energy Corp. USA 49B127425 TCEGSS

All Nippon Airways Company Limited JPN 456014908 TCEGSS Canadian National Railway Company CAN 402180632 TCEGSS Dynegy Inc USA 13B1VVRG3 Mining

Allegheny Energy, Inc. USA 492024020 TCEGSS Canadian Natural Resources Limited CAN 132171573 Mining E On AG DEU 494942904 TCEGSS

Allegheny Technologies Inc USA 332526117 Manufacturing Canadian Oil Sands Limited CAN 13B66RW99 Mining Eads NV NLD 374012250 Manufacturing

Allergan Inc USA 282017213 Manufacturing Canadian Pacific Limited CAN 132177979 Mining East Japan Railway Company Limited JPN 416298542 TCEGSS

Allied Waste Industries, Inc. USA 492039831 TCEGSS Canadian Pacific Railway Limited CAN 402793115 TCEGSS Eastman Chemical Company USA 282298386 Manufacturing

Alltel Corporation USA 482589198 TCEGSS Canadian Tire Corp. Limited CAN 552172286 Retail Trade Eastman Kodak Company USA 382300601 Manufacturing

Alps Electric Company Ltd JPN 366021500 Manufacturing Canal + FRA 485718988 TCEGSS Eaton Corp. USA 362300883 Manufacturing

Alstom SA FRA 35B0DJ8Q5 Manufacturing Canon Inc JPN 386172323 Manufacturing Ebara Corp. JPN 356302700 Manufacturing

Altana AG DEU 285273131 Manufacturing Cap Gemini SA FRA 734163437 Services Ebay Inc USA 732293819 Services

Altec Holdings SA GRC 355078682 Manufacturing Cap SA CHL 332174312 Manufacturing Ecolab Inc USA 282304227 Manufacturing

Altera Corp. USA 362021690 Manufacturing Cardinal Health Inc USA 512175672 Wholesale Trade Edison International USA 492829515 TCEGSS

Altria Group Inc USA 212692632 Manufacturing Carlsberg AS DNK 204169219 Manufacturing EDP Energias De Portugal SA PRT 494103596 TCEGSS

Alumina Limited AUS 336954985 Manufacturing Carmax Inc USA 552983563 Retail Trade EI Du Pont De Nemours USA 282018175 Manufacturing

Amazon.com Inc USA 592000019 Retail Trade Carnival Corp. USA 442523044 TCEGSS Eisai Company Limited JPN 286307200 Manufacturing

Amcor Limited AUS 326066608 Manufacturing Carnival PLC GBR 443121522 TCEGSS El Paso Corp. USA 492295945 TCEGSS

Amec PLC GBR 870028262 Services Carrefour SA FRA 545641567 Retail Trade Elan Corporation PLC IRL 284305507 Manufacturing

Ameren Corp. USA 492050832 TCEGSS Carso Global Telecom Sab De CV MEX 482178336 TCEGSS Eldorado Gold Corp. CAN 102307873 Mining

America Movil Sab De CV MEX 482667470 TCEGSS Casino Guichard-P FRA 544178419 Retail Trade Electrocomponents PLC GBR 500309644 Wholesale Trade

American Electric Power Company Inc USA 492026242 TCEGSS Caterpillar Inc USA 352180201 Manufacturing Electrolux AB SWE 36B1KKBX6 Manufacturing

American Greetings Corp. USA 272026866 Manufacturing Cathay Pacific Airways Limited HKG 456179755 TCEGSS Electronic Arts Inc USA 732310194 Services

American Power Conversion Corp. USA 362028572 Manufacturing CBS Corp. USA 48B0SRLH6 TCEGSS Electronic Data Systems Corporation USA 732310655 Services

American Tower Corp. USA 482253608 TCEGSS Celesio AG DEU 515105182 Wholesale Trade ELI Lilly & Company USA 282516152 Manufacturing

Amerisourcebergen Corp. USA 512795393 Wholesale Trade Celestica Inc CAN 362263362 Manufacturing Embraer SA BRA 37B16FPG6 Manufacturing

Amgen Inc USA 282023607 Manufacturing Celgene Corp. USA 282182348 Manufacturing EMC Corp. USA 352295172 Manufacturing

Amphenol Corp. USA 362145084 Manufacturing Cemex Sab De CV MEX 322406457 Manufacturing Emerson Electric Company USA 382313405 Manufacturing

AMR Corp. USA 452001692 TCEGSS Cencosud SA CHL 53B00R3L2 Retail Trade Empresa Nacional De Electricidad SA CHL 492299356 TCEGSS

Anadarko Petroleum Corp. USA 132032380 Mining Centerpoint Energy Inc USA 492440637 TCEGSS Empresas Cmpc SA CHL 262196015 Manufacturing

Analog Devices Inc USA 362032067 Manufacturing CENTEX CORPORATION USA 152183244 Construction Empresas Copec SA CHL 292196026 Manufacturing

Anglo American PLC GBR 10B1XZS82 Mining Centrais Eletricas Brasileira SA BRA 492311120 TCEGSS Empresas ICA Sab De CV MEX 16B0MT4R9 Construction

Anheuser-Busch Companies Inc USA 204513849 Manufacturing Central Japan Railway Company JPN 406183552 TCEGSS Enagas SA ESP 497383072 TCEGSS

Anheuser-Busch Inbev SA BEL 204755317 Manufacturing Centrica PLC GBR 49B033F22 TCEGSS Enbridge Inc CAN 462466149 TCEGSS

Ansell Limited AUS 386286611 Manufacturing Centurylink Inc USA 482185046 TCEGSS Encana Corp. CAN 132793193 Mining

AP Moller-Maersk A/S DNK 444253048 TCEGSS Cephalon Inc USA 282185143 Manufacturing Endesa SA ESP 495271782 TCEGSS

Apache Corp. USA 132043962 Mining Cerner Corp. USA 732185284 Services Enel Spa ITA 497144569 TCEGSS

Apollo Group Inc USA 822043694 Services CGI Group Inc CAN 732159740 Services Enerplus Corp. CAN 13B584T89 Mining

Apple Inc USA 352046251 Manufacturing CH Robinson Worldwide Inc USA 472116228 TCEGSS Enersis SA CHL 492299453 TCEGSS

Applied Biosystems Inc USA 382681801 Manufacturing Chesapeake Energy Corp. USA 132182779 Mining Engelhard Corp. USA 284511791 Manufacturing

Applied Materials Inc USA 362046552 Manufacturing Chevron Corp. USA 292838555 Manufacturing ENI ITA 137145056 Mining

Applied Micro Circuits Corp USA 362128762 Manufacturing China Mobile Limited HKG 486073556 TCEGSS Enron Corp. USA 492466019 TCEGSS

Aracruz Celulose SA BRA 262051103 Manufacturing China Steel Corp. TWN 336190950 Manufacturing Entergy Corp. USA 492317087 TCEGSS

Arc Resources Limited CAN 13B6463M8 Mining Chiron Corporation USA 28B0Z8826 Manufacturing Enterprise Inns PLC GBR 58B1L8B62 Retail Trade

Arcandor AG DEU 595786565 Retail Trade Christian Dior FRA 234061393 Manufacturing EOG Resources Inc USA 132318024 Mining

Arcelormittal LUX 33B03XPL1 Manufacturing Chubu Electric Power Company Inc JPN 496195609 TCEGSS EQT Corp. USA 492319414 TCEGSS

Archer-Daniels-Midland Company USA 202047317 Manufacturing Chunghwa Telecom Company Limited TWN 486287841 TCEGSS Equifax Inc USA 732319146 Services

Aristocrat Leisure Limited AUS 796253983 Services CIA Energetica De Minas Gerais BRA 49B1YBRG0 TCEGSS Ericsson Telephone AB SWE 365959378 Manufacturing

Arm Holdings PLC GBR 360059585 Manufacturing Ciba Holding Inc CHE 285196744 Manufacturing Esprit Holdings Limited HKG 566321642 Retail Trade

Asahi Breweries Limited JPN 206054409 Manufacturing Ciena Corp. USA 36B1FLZ21 Manufacturing Essilor International FRA 387212477 Manufacturing

Asahi Glass Company Limited JPN 326055208 Manufacturing Cimentos De Portugal Sgps SA PRT 327574166 Manufacturing Estee Lauder Companies Inc USA 282320524 Manufacturing

Asahi Kasei Corp. JPN 286054603 Manufacturing Cintas Corp. USA 722197137 Services Exelon Corp. USA 492670519 TCEGSS

Ashland Inc USA 51B0BVFJ5 Wholesale Trade Circuit City Stores Inc USA 572199326 Retail Trade Expedia Inc USA 47B0F0DY9 TCEGSS

Asml Holding NV NLD 355949368 Manufacturing Cisco Systems Inc USA 362198163 Manufacturing Expeditor International Of Washington USA 472325507 TCEGSS

Assa Abloy AB SWE 765698789 Services Citic Pacific Limited HKG 336196152 Manufacturing Express Scripts Inc USA 592326469 Retail Trade

Associated British Foods PLC GBR 200673123 Manufacturing Citrix Systems Inc USA 732182553 Services Exxon Mobil Corp. USA 292326618 Manufacturing

Astellas Pharma Inc JPN 286985383 Manufacturing City Developments Limited SGP 706197928 Services F5 Networks Inc USA 732427599 Services

Astrazeneca PLC GBR 280989529 Manufacturing Clariant AG CHE 287113990 Manufacturing Fairchild Semiconductor International USA 362444479 Manufacturing

Asustek Computer Inc TWN 356051046 Manufacturing Cliffs Natural Resources Inc USA 102202707 Mining Fairfax Media Limited AUS 276467074 Manufacturing

AT & T Inc USA 482831811 TCEGSS CLP Holdings Limited HKG 496097017 TCEGSS Family Dollar Stores Inc USA 532331225 Retail Trade

AT&T Corporation USA 482064888 TCEGSS CMS Energy Corp. USA 492219224 TCEGSS Fanuc Limited JPN 356356934 Manufacturing

Athens Medical Centre SA GRC 804056612 Services Cnooc Limited HKG 13B00G0S5 Mining Far Eastern New Century Corp. TWN 226331470 Manufacturing

Atlantia ITA 477667163 TCEGSS Coach Inc USA 562646015 Retail Trade Fast Retailing Company Limited JPN 236332439 Manufacturing

Atlas Copco AB SWE 35B1QGR41 Manufacturing Cobham PLC GBR 37B07KD36 Manufacturing Fastenal Company USA 502332262 Wholesale Trade

Atos Origin SA FRA 735654781 Services Coca Cola Enterprises Inc USA 20B42BPG9 Manufacturing Fedex Corp. USA 452142784 TCEGSS

AU Optronics Co., Ltd. (FKA: Acer Display Technologies) TWN 366288190 Manufacturing Coca-Cola Amatil Limited AUS 206123451 Manufacturing Ferrovial SA ESP 16B038516 Construction

Autodesk Inc USA 732065159 Services Coca-Cola Hellenic Bottling Company SA GRC 204420723 Manufacturing Fiat Spa ITA 375748521 Manufacturing

Automatic Data Processing Inc USA 732065308 Services Cognizant Technology Solutions Corp USA 732257019 Services Fidelity National Information Services I USA 732769796 Services

Autonation Inc USA 552732635 Retail Trade Colgate-Palmolive Company USA 282209106 Manufacturing Finmeccanica Spa ITA 37B0DJNG0 Manufacturing

Autozone Inc USA 552065955 Retail Trade Coloplast A/S DNK 38B04TZX0 Manufacturing First Data Corporation USA 732344331 Services

Avaya, Inc. USA 362624356 Manufacturing Colruyt BEL 545806225 Retail Trade First Group PLC GBR 410345217 TCEGSS

Avery Dennison Corp. USA 262066408 Manufacturing Columbia/HCA Healthcare Corporation USA 802212193 Services First Quantum Minerals Limited CAN 102347608 Mining

Avis Budget Group Inc USA 75B1CL8J2 Services Comcast Corp. USA 482044545 TCEGSS Firstenergy Corp. USA 492100920 TCEGSS

Avon Products Inc USA 282066721 Manufacturing Compagnie Financiere Richemont SA CHE 39B3DCZF3 Manufacturing Fiserv Inc USA 732342034 Services

BAE Systems PLC GBR 370263494 Manufacturing Compania Cervecerias Unidas SA CHL 202196189 Manufacturing Fisher Scientific International Inc USA 502345301 Wholesale Trade

Baker Hughes Inc USA 352072085 Manufacturing Compass Group PLC GBR 580533153 Retail Trade FKI PLC GBR 350329459 Manufacturing

Balfour Beatty PLC GBR 870096162 Services Computer Sciences Corp. USA 732215200 Services Fleetwood Enterprises, Inc. USA 372342807 Manufacturing

Ball Corp. USA 342073022 Manufacturing Compuware Corp. USA 732220884 Services Flir Systems Inc USA 382344717 Manufacturing

Ballard Power Systems Inc CAN 362072717 Manufacturing Comverse Technology Inc USA 362193362 Manufacturing Flowserve Corp. USA 352288406 Manufacturing

Barco NV BEL 364704096 Manufacturing Conagra Foods Inc USA 202215460 Manufacturing Flughafen Wien AG AUT 454359690 TCEGSS

Barr Pharmaceuticals Inc USA 282081779 Manufacturing Conocophillips USA 292685717 Manufacturing Fluor Corp. USA 872696838 Services

Barrick Gold Corp. CAN 102024644 Mining Consol Energy Inc USA 122413758 Mining FMC Corp. USA 282328603 Manufacturing

BASF SE DEU 285086577 Manufacturing Consolidated Edison Inc USA 492216850 TCEGSS FMC Technologies Inc USA 352763561 Manufacturing

Bausch & Lomb, Inc. USA 382084637 Manufacturing Consolidated Media Holdings Ltd AUS 486637082 TCEGSS Fomento Construccion Y Contratas SA ESP 165787115 Construction

Baxter International Inc USA 382085102 Manufacturing Constellation Brands Inc USA 202170473 Manufacturing Fomento Economico Mexicano Sab De CV MEX 202242059 Manufacturing

Bayer AG DEU 285069211 Manufacturing Constellation Energy Group Incorporated USA 492073408 TCEGSS Ford Motor Company USA 372615468 Manufacturing

Bayer Schering Pharma AG DEU 284845757 Manufacturing Continental AG DEU 304598589 Manufacturing FORDING CANADIAN COAL TRUST CAN 122336673 Mining

BBA Aviation PLC GBR 45B1FP891 TCEGSS Continental Airlines Inc USA 452220527 TCEGSS Forest Laboratories Inc USA 282346508 Manufacturing

BCE Inc CAN 48B188TH2 TCEGSS Convergys Corp. USA 732284761 Services Formosa Chemicals & Fibre Corp. TWN 286348715 Manufacturing

Beckman Coulter Inc USA 382087733 Manufacturing Cookson Group PLC GBR 32B3WK547 Manufacturing Formosa Plastics Corp. TWN 286348544 Manufacturing

Becton Dickinson & Company USA 382087807 Manufacturing Cooper Industries PLC USA 36B40K911 Manufacturing Fortescue Metals Group Limited AUS 106086253 Mining

Bed Bath & Beyond Inc USA 572085878 Retail Trade Cooper Tire & Rubber Company USA 302222608 Manufacturing Fortis Inc CAN 492347200 TCEGSS

Beiersdorf AG DEU 285107401 Manufacturing Corning Inc USA 332224701 Manufacturing Fortum OYJ FIN 495579550 TCEGSS

Belgacom SA BEL 48B00D9P6 TCEGSS Corporate Express NV (FKA: Buhrmann NV) NLD 505516751 Wholesale Trade Fortune Brands Inc USA 242024774 Manufacturing

BELLSOUTH CORPORATION USA 482090601 TCEGSS Cosco Pacific Limited HKG 446354251 TCEGSS Fosters Group Limited AUS 206349268 Manufacturing

Bemis Company Inc USA 262090173 Manufacturing Costco Wholesale Corp. USA 532701271 Retail Trade France Telecom FRA 485176177 TCEGSS

Benesse Holdings Inc JPN 826121927 Services Cott Corp. CAN 202228952 Manufacturing Fraport AG DEU 457107551 TCEGSS

Benetton ITA 517128563 Wholesale Trade CR Bard Inc USA 382077905 Manufacturing Freeport-McMoran Copper & Gold USA 102352118 Mining

Berkeley Group Holdings PLC GBR 15B02L3W3 Construction Crane Company USA 342231897 Manufacturing Freeport-McMoRan Corporation USA 332685007 Manufacturing

Best Buy Company Inc USA 572094670 Retail Trade CRH PLC IRL 324182249 Manufacturing Fresenius Medical Care AG DEU 805129074 Services
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Frontier Communications Corp. USA 482197933 TCEGSS Kellogg Company USA 202486813 Manufacturing Nacco Industries Inc USA 352616977 Manufacturing

Fuji Electric Holdings Company Limited JPN 366356365 Manufacturing Kemira OYJ FIN 284513612 Manufacturing Nalco Holding Company USA 28B03Q9G3 Manufacturing

Fuji Heavy Industries Limited JPN 376356406 Manufacturing Keppel Corporation Limited SGP 37B1VQ5C0 Manufacturing Nan Ya Plastics Corp. TWN 286621580 Manufacturing

Fujifilm Holdings Corp. JPN 386356525 Manufacturing Kerr-McGee Corp. USA 132490502 Mining National Express Group PLC GBR 410621520 TCEGSS

Fujikura Limited JPN 366356707 Manufacturing Kerry Group PLC IRL 204519579 Manufacturing National Grid PLC GBR 49B08SNH3 TCEGSS

Fujitsu Limited JPN 736356945 Services Kesa Electricals PLC GBR 573304011 Retail Trade National Oilwell Varco Inc USA 352624486 Manufacturing

Furukawa Electric Company Limited (The) JPN 366357562 Manufacturing Kesko OYJ FIN 544490005 Retail Trade National Semiconductor Corp. USA 362626921 Manufacturing

G4S PLC GBR 73B01FLG6 Services Keyence Corporation JPN 386490995 Manufacturing Navistar International Corp. USA 372624464 Manufacturing

Gamesa Corporacion Technologica SA ESP 35B01CP21 Manufacturing KEYSPAN CORPORATION USA 492249629 TCEGSS NCR Corp. USA 352632650 Manufacturing

Gamestop Corp. USA 57B0LLFT5 Retail Trade Kimberly Clark De Mexico Sab CV MEX 262491925 Manufacturing NEC Corporation JPN 736640400 Services

Gannett Company Inc USA 272360304 Manufacturing Kimberly-Clark Corp. USA 262491839 Manufacturing Nestle (Malaysia) Berhad MYS 206629335 Manufacturing

Gas Natural SDG SA ESP 495650422 TCEGSS King Pharmaceuticals Inc USA 282259468 Manufacturing Nestle SA CHE 207123870 Manufacturing

Gateway, Inc. (FKA: Gateway 2000, Inc.) USA 352380175 Manufacturing Kingfisher PLC GBR 523319521 Retail Trade Netapp Inc USA 352630643 Manufacturing

GEA Group AG DEU 874557104 Services Kinross Gold Corp. CAN 10B04NVW3Mining Netflix Inc USA 782857817 Services

Geberit AG CHE 30B1WGG93Manufacturing Kintetsu Corp. JPN 416492968 TCEGSS New World Development Company Limited HKG 156633767 Construction

General Dynamics Corp. USA 382365161 Manufacturing Kirin Holdings Company Limited JPN 206493745 Manufacturing New York Times Company USA 272632003 Manufacturing

General Mills Inc USA 202367026 Manufacturing KLA Tencor Corp. USA 382480138 Manufacturing Newcrest Mining Limited AUS 106637101 Mining

Genting Berhad MYS 70B1VXJL8 Services Knight-Ridder Inc USA 272495347 Manufacturing Newell Rubbermaid Inc USA 302635701 Manufacturing

Genuine Parts Company USA 502367480 Wholesale Trade Kobe Steel Limited JPN 336496023 Manufacturing Newfield Exploration Company USA 132635079 Mining

Genzyme Corp. USA 282367598 Manufacturing Kohl's Corp. USA 532496113 Retail Trade Newmont Mining Corp. USA 102636607 Mining

Georg Fischer AG CHE 304341783 Manufacturing Koito Manufacturing Company Limited JPN 366496324 Manufacturing Newport Corp. USA 382636748 Manufacturing

George Weston Limited CAN 202956662 Manufacturing Komatsu Limited JPN 356496584 Manufacturing News Corp. USA 27B03DQ41 Manufacturing

Georgia-Pacific LLC USA 262367305 Manufacturing Kone OYJ FIN 35B09M9D2 Manufacturing Nexen Inc CAN 132172219 Mining

Gildan Activewear Inc CAN 222254645 Manufacturing Konica Minolta Holdings Inc JPN 356496700 Manufacturing Next PLC GBR 563208986 Retail Trade

Gilead Sciences Inc USA 282369174 Manufacturing Koninklijke Ahold NV NLD 545252602 Retail Trade Nextera Energy Inc USA 492328915 TCEGSS

Givaudan SA CHE 285980613 Manufacturing Koninklijke DSM NLD 28B0HZL93 Manufacturing NGK Insulators Limited JPN 376619507 Manufacturing

GKN PLC GBR 373064650 Manufacturing Koninklijke KPN NV NLD 485956078 TCEGSS NHK Spring Company Limited JPN 236619648 Manufacturing

Glaxosmithkline PLC GBR 280925288 Manufacturing Koninklijke Philips Electronics Na NLD 365986622 Manufacturing Niagara Mohawk Holdings USA 492638700 TCEGSS

GLOBALSANTAFE CORPORATION USA 132016180 Mining Korea Electric Power Corp. KOR 496495730 TCEGSS Nicor Inc USA 492639509 TCEGSS

Goldcorp Inc CAN 102676302 Mining Kraft Foods Inc USA 202764296 Manufacturing Nidec Corp. JPN 366640682 Manufacturing

Goodrich Corp. USA 372377809 Manufacturing KT & G Corp. KOR 216175076 Manufacturing Nike Inc USA 302640147 Manufacturing

Google Inc USA 73B020QX2 Services Kubota Corp. JPN 356497509 Manufacturing Nikon Corporation JPN 386642321 Manufacturing

GREAT LAKES CHEMICAL CORPORATION USA 282384326 Manufacturing Kuraray Company Limited JPN 286497662 Manufacturing Nintendo Company Limited JPN 396639550 Manufacturing

Grupo Carso Sab De CV MEX 212393452 Manufacturing Kyocera Corp. JPN 366499260 Manufacturing Nippon Express Company Limited JPN 476642127 TCEGSS

Grupo Modelo Sab De CV MEX 202380539 Manufacturing Kyushu Electric Power Company Inc JPN 496499806 TCEGSS Nippon Meat Packers Inc JPN 516640767 Wholesale Trade

Grupo Televisa SA MEX 482380108 TCEGSS L3 Communications Holdings Inc USA 362247366 Manufacturing Nippon Oil Corporation JPN 29B3DTNM7 Manufacturing

Gucci Group Inc NLD 564655053 Retail Trade Laboratory Corp. Of America Holdings USA 802586122 Services Nippon Paper Group Inc JPN 266334781 Manufacturing

H & M Hennes & Mauritz AB SWE 235687431 Manufacturing Ladbrokes PLC GBR 79B0ZSH63 Services Nippon Sheet Glass Company Limited JPN 326641447 Manufacturing

H & R Block Inc USA 722105505 Services Lafarge North America Inc USA 322500315 Manufacturing Nippon Steel Corporation JPN 336642569 Manufacturing

Hagemeyer NV NLD 505209073 Wholesale Trade Lafarge SA FRA 324502706 Manufacturing Nippon Telegraph & Telephone Corp. JPN 486641373 TCEGSS

Halliburton Company USA 132405302 Mining Lagardere Groupe FRA 514547213 Wholesale Trade Nippon Television Network Corp JPN 486644060 TCEGSS

Harley-Davidson Inc USA 372411053 Manufacturing Lan Airlines SA CHL 452518932 TCEGSS Nippon Yusen Kabushiki Kaisha JPN 446643960 TCEGSS

Harman International Industries Inc USA 362411138 Manufacturing Leggett & Platt Inc USA 252510682 Manufacturing Nisource Inc USA 492645409 TCEGSS

Harris Corp. USA 382412001 Manufacturing Leighton Holdings Limited AUS 876511227 Services Nissan Motor Company Limited JPN 376642860 Manufacturing

Hasbro Inc USA 392414580 Manufacturing Lennar Corp. USA 152511920 Construction Nisshin Seifun Group Inc JPN 206640961 Manufacturing

Hays PLC GBR 730416102 Services Lexmark International Inc USA 352511908 Manufacturing Nissin Foods Holdings Company Limited JPN 206641760 Manufacturing

HCR Manor Care, Inc. USA 802417868 Services LG Corp. KOR 366537030 Manufacturing Nitto Denko Corp. JPN 366641801 Manufacturing

Health Management Association Inc USA 802417987 Services LG Electronics Inc KOR 366520739 Manufacturing Nobel Biocare Holding AG CHE 387385722 Manufacturing

Healthsouth Corp. USA 80B1G9B93 Services Li & Fung Limited HKG 516286257 Wholesale Trade Noble Corp. USA 13B65Z9D7 Mining

Heidelbergcement AG DEU 325120679 Manufacturing Life Technologies Corp. USA 282397186 Manufacturing Noble Energy Inc USA 132640761 Mining

Heidelberger Druckmaschinen DEU 355367227 Manufacturing Lihir Gold Limited AUS 106518596 Mining NOK Corp. JPN 356642428 Manufacturing

Heineken NV NLD 207792559 Manufacturing Limited Brands Inc USA 562516185 Retail Trade Nokia Corporation FIN 365902941 Manufacturing

Hellenic Telecommunications Organisation GRC 485051605 TCEGSS Linde AG DEU 285740817 Manufacturing Nordion Inc CAN 382559696 Manufacturing

Helmerich & Payne Inc USA 132420101 Mining Linear Technology Corp. USA 362516839 Manufacturing Nordstrom Inc USA 562641827 Retail Trade

Henderson Land Development Company Limit HKG 156420538 Construction Lion Nathan, Ltd. AUS 206538215 Manufacturing Norfolk Southern Corp. USA 402641894 TCEGSS

Henkel AG & Company Kgaa DEU 285076705 Manufacturing Liz Claiborne Inc USA 232519861 Manufacturing Norsk Hydro ASA NOR 33B11HK39 Manufacturing

Hercules, Inc. USA 282422442 Manufacturing Loblaw Companies Limited CAN 542521800 Retail Trade Norske Skogindustrier ASA NOR 267070396 Manufacturing

Herman Miller Inc USA 252594222 Manufacturing Lockheed Martin Corp. USA 372522096 Manufacturing Nortel Networks Corp. CAN 36B1H4Y87 Manufacturing

Hermes International FRA 315253973 Manufacturing Logica PLC GBR 730522708 Services Northeast Utilities USA 492645108 TCEGSS

Hess Corp. USA 292023748 Manufacturing Longs Drug Stores Corp. USA 592533924 Retail Trade Northrop Grumman Corp. USA 382648806 Manufacturing

Hewlett-Packard Company USA 352424006 Manufacturing Lonmin PLC GBR 103119248 Mining NOVA Chemicals Corporation CAN 285821217 Manufacturing

Hilton Hotels Corp. USA 702428008 Services Lonza Group AG CHE 287333378 Manufacturing Novartis AG CHE 287103065 Manufacturing

Hirose Electric Company Limited JPN 366428725 Manufacturing L'Oreal FRA 284057808 Manufacturing Novell Inc USA 732650793 Services

Hitachi Chemical Company Limited JPN 286429126 Manufacturing Lorillard Inc USA 21B39GHT7 Manufacturing Novellus Systems Inc USA 352650748 Manufacturing

Hitachi Limited JPN 366429104 Manufacturing Louisiana Pacific Corp. USA 242535243 Manufacturing Novo Nordisk A/S DNK 287077524 Manufacturing

HJ Heinz Company USA 202419240 Manufacturing Lowe's Companies Inc USA 522536763 Retail Trade Novozymes A/S DNK 284658535 Manufacturing

Hochtief AG DEU 165108664 Construction LSI Corp. USA 362498993 Manufacturing NSK Limited JPN 376641544 Manufacturing

Holcim Limited CHE 327110764 Manufacturing Lundin Mining Corp. CAN 102866857 Mining NSL Limited SGP 356623616 Manufacturing

Holmen AB SWE 265036066 Manufacturing Luxottica ITA 384800659 Manufacturing NTT Data Corp. JPN 736125639 Services

Home Depot Inc USA 522434209 Retail Trade LVMH FRA 234061412 Manufacturing NTT Docomo Inc JPN 486129277 TCEGSS

Home Retail Group PLC GBR 52B19NKB7 Retail Trade M (2003) PLC GBR 360877431 Manufacturing Nucor Corp. USA 332651086 Manufacturing

Hon Hai Precision Industry Company Limit TWN 366438564 Manufacturing Mabuchi Motor Company Limited JPN 366551030 Manufacturing Nvidia Corp. USA 362379504 Manufacturing

Honda Motor Company Limited JPN 376435145 Manufacturing Macronix International Company Limited TWN 366574101 Manufacturing Obayashi Corporation JPN 156656407 Construction

Honeywell International Inc USA 372020459 Manufacturing Macy's Inc USA 532345022 Retail Trade OCA Inc USA 872663199 Services

Hormel Foods Corp. USA 202437264 Manufacturing Magna International Inc CAN 372554549 Manufacturing Occidental Petroleum Corp. USA 132655408 Mining

Hospira Inc USA 28B00PWV9 Manufacturing Makita Corp. JPN 356555805 Manufacturing Oce NV NLD 385446751 Manufacturing

Hoya Corporation JPN 366441506 Manufacturing Man SE DEU 375563520 Manufacturing Odakyu Electric Railway Company Limited JPN 416656106 TCEGSS

HTC Corp. TWN 366510536 Manufacturing MAP Group AUS 456543628 TCEGSS Office Depot Inc USA 592655981 Retail Trade

Huhtamaki OYJ FIN 264447476 Manufacturing Marathon Oil Corp. USA 292910970 Manufacturing Officemax Incorporated USA 512109002 Wholesale Trade

Husky Energy Inc CAN 132623836 Mining Marks & Spencer Group PLC GBR 533127489 Retail Trade Oil Search Limited AUS 136657604 Mining

Hutchison Whampoa Limited HKG 446448068 TCEGSS Marriott International Inc USA 702210614 Services OJI Paper Company JPN 266657701 Manufacturing

Hyundai Heavy Industries Company Limited KOR 376446620 Manufacturing Marubeni Corp. JPN 516569464 Wholesale Trade Omnicom Group Inc USA 732279303 Services

Hyundai Mobis KOR 376449544 Manufacturing Marui Group Company Limited JPN 566569527 Retail Trade OMV AG AUT 134651459 Mining

Hyundai Motor Company Limited KOR 376451055 Manufacturing Masco Corp. USA 242570200 Manufacturing Oneok Inc USA 492130109 TCEGSS

IAC/Interactivecorp USA 73B0F0F09 Services Massey Energy Company USA 122343662 Mining Onesteel Limited AUS 336293729 Manufacturing

Iamgold Corporation CAN 102446646 Mining Mattel Inc USA 392572303 Manufacturing Ono Pharmaceutical Company Limited JPN 286660107 Manufacturing

Iberdrola SA ESP 49B288C92 TCEGSS Maxim Integrated Products Inc USA 362573760 Manufacturing Opap SA GRC 797107250 Services

Iberia SA ESP 454064950 TCEGSS Mayr-Melnhof Karton AG AUT 264563640 Manufacturing Oracle America, Inc. USA 352859954 Manufacturing

Ibiden Company Limited JPN 366456102 Manufacturing Maytag Inc USA 362574310 Manufacturing Oracle Corp. USA 732661568 Services

Illinois Tool Works Inc USA 352457552 Manufacturing Mazda Motor Corp. JPN 376900308 Manufacturing O'Reilly Automotive Inc USA 55B65LWX6 Retail Trade

IMI PLC GBR 340457963 Manufacturing McAfee, Inc. USA 732553201 Services Orica Limited AUS 286458001 Manufacturing

Imperial Oil Limited CAN 292454241 Manufacturing McCormick & Company Inc USA 202550161 Manufacturing Oriental Land Company Limited JPN 796648891 Services

Imperial Tobacco Group PLC GBR 210454492 Manufacturing McDermott International Inc USA 342550310 Manufacturing Origin Energy Limited AUS 496214861 TCEGSS

IMS Health, Inc. USA 732256511 Services McDonalds Corp. USA 582550707 Retail Trade Orkla ASA NOR 20B1VQF42 Manufacturing

Incitec Pivot Limited AUS 286673042 Manufacturing McKesson Corporation USA 512378534 Wholesale Trade Osaka Gas Company Limited JPN 496661768 TCEGSS

Inditex SA ESP 567111314 Retail Trade Meadwestvaco Corp. USA 262840044 Manufacturing Outokumpu OYJ FIN 334665148 Manufacturing

Indra Sistemas SA ESP 734476210 Services Medco Health Solutions Inc USA 592954019 Retail Trade Owens Illinois Inc USA 322662862 Manufacturing

Infineon Technologies AG DEU 365889505 Manufacturing Mediaset Spa ITA 485077946 TCEGSS OZ Minerals Limited AUS 106397825 Mining

Inmet Mining Corp. CAN 102583026 Mining Mediatek Inc TWN 366372480 Manufacturing Paccar Inc USA 372665861 Manufacturing

Inpex Corporation JPN 13B10RB15 Mining MedImmune, Inc. USA 28B10QPV0 Manufacturing Pactiv Corp. USA 262511328 Manufacturing

Integrys Energy Group Inc USA 492982098 TCEGSS Medtronic Inc USA 382575465 Manufacturing Pall Corp. USA 352668804 Manufacturing

Intel Corp. USA 362463247 Manufacturing Memc Electronic Materials Inc USA 362580113 Manufacturing Panasonic Corporation JPN 366572707 Manufacturing

Intercontinental Hotels Group PLC GBR 70B1WQCS4 Services Mentor Graphics Corp. USA 732578033 Services Panasonic Electric Works Company Limited JPN 396572729 Manufacturing

International Business Machines Corp. USA 732005973 Services Merck & Company Inc USA 282778844 Manufacturing Parametric Technology Corp. USA 73B103771 Services

International Flavors & Fragrances Inco USA 282464165 Manufacturing Merck Kgaa DEU 284741844 Manufacturing Parker-Hannifin Corp. USA 342671501 Manufacturing

International Game Technology USA 392464972 Manufacturing Mercury Interactive, Inc. USA 73B10QQ39 Services Patterson Companies Inc USA 502672689 Wholesale Trade

International Paper Company USA 262465254 Manufacturing Meredith Corp. USA 272578516 Manufacturing Paychex Inc USA 872674458 Services

International Power PLC GBR 490632016 TCEGSS Metro AG DEU 545041413 Retail Trade Pccw Limited HKG 486574071 TCEGSS

Interpublic Group Of Companies USA 732466321 Services Metro Inc CAN 542583952 Retail Trade Peabody Energy Corp. USA 122753454 Mining

Intuit Inc USA 732459020 Services Metso OYJ FIN 355713422 Manufacturing Pearson PLC GBR 270677608 Manufacturing

Intuitive Surgical Inc USA 382871301 Manufacturing Michelin FRA 304588364 Manufacturing Penn West Petroleum Limited CAN 13B63FY34 Mining

Invensys PLC GBR 38B19DVX6 Manufacturing Microchip Technology Inc USA 362592174 Manufacturing Penney JC Company Inc USA 532680303 Retail Trade

Inventec Corp. TWN 356459930 Manufacturing Micron Technology Inc USA 362588184 Manufacturing Pennon Group PLC GBR 49B18V863 TCEGSS

Iron Mountain Inc USA 872542931 Services Microsoft Corp. USA 732588173 Services Peoples Energy Corp. USA 492681403 TCEGSS

Italcementi ITA 145975932 Mining Millipore Corp. USA 382594437 Manufacturing PeopleSoft, Inc. USA 732682796 Services

Itochu Corporation JPN 506467803 Wholesale Trade Minebea Company Limited JPN 356642406 Manufacturing Pepco Holdings Inc USA 492971698 TCEGSS

ITT Corporation USA 352465760 Manufacturing Mirvac Group AUS 156161978 Construction Pepsico Inc USA 202681511 Manufacturing

ITV PLC GBR 483398649 TCEGSS Misys PLC GBR 73B45TWN6 Services Perkinelmer Inc USA 382305844 Manufacturing

Jabil Circuit Inc USA 362471789 Manufacturing Mitsubishi Chemical Holdings Corp. JPN 28B0JQTJ0 Manufacturing Pernod-Ricard FRA 204682329 Manufacturing

Jacobs Engineering Group Inc USA 162469052 Construction Mitsubishi Corp. JPN 336596785 Manufacturing Persimmon PLC GBR 150682538 Construction

James Hardie Industries SE NLD 32B60QWJ2 Manufacturing Mitsubishi Electric Corp. JPN 366597045 Manufacturing Petrobras Argentina SA ARG 132681931 Mining

Japan Airlines Corp. JPN 456544933 TCEGSS Mitsubishi Heavy Industries Limited JPN 356597067 Manufacturing Petro-Canada CAN 292684316 Manufacturing

Japan Tobacco Inc JPN 216474535 Manufacturing Mitsubishi Logistics Corp. JPN 446596848 TCEGSS Petroleo Brasileiro SA Petrobras BRA 292684532 Manufacturing

Jarvis PLC GBR 47B0DLKZ4 TCEGSS Mitsubishi Materials Corp. JPN 336597089 Manufacturing Petroleum Geo Services ASA NOR 13B1L7YL5 Mining

Jcdecaux SA FRA 737136663 Services Mitsui & Company Limited JPN 506597302 Wholesale Trade Petronas Gas Berhad MYS 496703972 TCEGSS

JDS Uniphase Corp. USA 36B1G2LX6 Manufacturing Mitsui Chemicals Inc JPN 286597368 Manufacturing Peugeot SA FRA 377103526 Manufacturing

JFE Holdings Inc JPN 336543792 Manufacturing Mitsui Mining & Smelting Company Limited JPN 106597346 Mining Pfizer Inc USA 282684703 Manufacturing

Johnson & Johnson USA 282475833 Manufacturing Mitsui Osk Lines Limited JPN 446597584 TCEGSS PG & E Corp. USA 492689560 TCEGSS

Johnson Controls Inc USA 252476803 Manufacturing Molson Coors Brewing Company USA 20B067BM3 Manufacturing PHARMACIA CORPORATION USA 282571883 Manufacturing

Johnson Electric Holdings Limited HKG 366281939 Manufacturing Monsanto Company USA 282654320 Manufacturing Pinnacle West Capital Corp. USA 492048804 TCEGSS

Johnson Matthey PLC GBR 330476407 Manufacturing Monster Worldwide Inc USA 732892045 Services Pioneer Corp. JPN 366688745 Manufacturing

JS Group Corporation JPN 256900212 Manufacturing Moody's Corp. USA 732252058 Services Pioneer Natural Resources Company USA 132690830 Mining

JSR Corp. JPN 286470986 Manufacturing Mori Seiki Company Limited JPN 356602563 Manufacturing Pirelli & C ITA 304689803 Manufacturing

Juniper Networks Inc USA 362431846 Manufacturing Morrison (WM) Supermarkets PLC GBR 540604316 Retail Trade Pitney-Bowes Inc USA 352690506 Manufacturing

K + S AG DEU 145761625 Mining Mosel Vitelic Inc TWN 366603061 Manufacturing Plantronics Inc USA 362692030 Manufacturing

Kajima Corporation JPN 166481320 Construction Motorola Solutions Inc USA 36B5BKPQ4 Manufacturing PMC-Sierra Inc USA 362807492 Manufacturing

Kansas City Southern USA 402607647 TCEGSS MTR Corporation Limited HKG 406290054 TCEGSS Polo Ralph Lauren Corp. USA 512018409 Wholesale Trade

Kao Corp. JPN 286483809 Manufacturing Murata Manufacturing Company Limited JPN 366610403 Manufacturing Porsche Automobil Holding SE DEU 377101069 Manufacturing

Kawasaki Heavy Industries Limited JPN 376484620 Manufacturing Murphy Oil Corp. USA 292611206 Manufacturing Portugal Telecom Sgps SA PRT 485817186 TCEGSS

Kawasaki Kisen Kaisha Limited JPN 446484686 TCEGSS Mylan Inc USA 282613804 Manufacturing Posco KOR 336693233 Manufacturing

KB Home USA 152485070 Construction Nabors Industries Limited USA 132963372 Mining Potash Corp. Of Saskatchewan CAN 142696980 Mining
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Power Assets Holdings Limited HKG 496435327 TCEGSS SMC Corporation JPN 386763965 Manufacturing Tokyo Gas Company Limited JPN 496895448 TCEGSS

Power-One Inc USA 36B5PY2X8 Manufacturing Smith & Nephew PLC GBR 380922320 Manufacturing Tokyu Corporation JPN 416896548 TCEGSS

PPG Industries Inc USA 282698470 Manufacturing Smith International Inc USA 352816409 Manufacturing Toll Holdings Limited AUS 876693749 Services

PPL Corp. USA 492680905 TCEGSS Smiths Group PLC GBR 38B1WY233 Manufacturing Tomkins PLC GBR 370896265 Manufacturing

PPR SA FRA 535505072 Retail Trade Snam Rete Gas ITA 497251470 TCEGSS Tomra Systems ASA NOR 504730875 Wholesale Trade

Praxair Inc USA 282699291 Manufacturing Snap-On Inc USA 342818740 Manufacturing Tonengeneral Sekiyu KK JPN 296366007 Manufacturing

Precision Drilling Corp. CAN 13B5YPLH9 Mining SNC-Lavalin Group Inc CAN 872763884 Services Toppan Printing Company Limited JPN 276897024 Manufacturing

Precision Industries Castparts Corp. USA 342699514 Manufacturing Sociedad Quimica Y Minera Chile SA CHL 282819602 Manufacturing Toray Industries Inc JPN 226897143 Manufacturing

Premier Farnell PLC GBR 500331841 Wholesale Trade Sodexo FRA 587062713 Retail Trade Torstar Corp. CAN 272897642 Manufacturing

President Chain Store Corp. TWN 546704986 Retail Trade Softbank Corporation JPN 486770620 TCEGSS Tosco Corporation USA 292884503 Manufacturing

Priceline.com Inc USA 732779063 Services Solvay SA BEL 284821100 Manufacturing Toshiba Corporation JPN 356897217 Manufacturing

Progress Energy Inc USA 492604206 TCEGSS Sonic Healthcare Limited AUS 806821120 Services Total SA FRA 29B15C557 Manufacturing

Psion PLC GBR 35B0D5VH5 Manufacturing Sonoco Products Company USA 262821395 Manufacturing Total System Services Inc USA 732897697 Services

Public Service Enterprise Group Inc USA 492707677 TCEGSS Sony Corporation JPN 366821506 Manufacturing Toto Limited JPN 346897466 Manufacturing

Publicis Groupe SA FRA 734380429 Services Southern Company (The) USA 492829601 TCEGSS Toyo Seikan Limited JPN 306900267 Manufacturing

Pultegroup Inc USA 152708841 Construction Southern Copper Corp. USA 102823777 Mining Toyota Industries Corp. JPN 376900546 Manufacturing

Puma Rudolf Dassler Sport DEU 305064722 Manufacturing Southwest Airlines Company USA 452831543 TCEGSS Toyota Motor Corp. JPN 376900643 Manufacturing

Punch Taverns PLC GBR 583155286 Retail Trade Southwestern Energy Company USA 132828619 Mining Toys R Us, Inc. USA 592898894 Retail Trade

Qantas Airways Limited AUS 456710347 TCEGSS Spirent Communications PLC GBR 480472609 TCEGSS Trane, Inc. (FKA: American Standard Companies, Inc.) USA 352029809 Manufacturing

Qiagen NV NLD 285732825 Manufacturing Sprint Nextel Corp. USA 482922447 TCEGSS Transalta Corp. CAN 492901628 TCEGSS

Qlogic Corp. USA 362717320 Manufacturing SSAB AB SWE 33B17H0S8 Manufacturing Transcanada Corp. CAN 492665184 TCEGSS

Qualcomm Inc USA 362714923 Manufacturing SSL International PLC GBR 380798112 Manufacturing Transocean Limited USA 13B3KFWW1Mining

Quanta Computer Inc TWN 356141011 Manufacturing St.jude Medical Inc USA 382767381 Manufacturing Transport International Holdings Limited HKG 416081162 TCEGSS

Quanta Services Inc USA 172150204 Construction Stagecoach Group PLC GBR 41B1VJ6Q0 TCEGSS Transurban Group AUS 416200882 TCEGSS

Quest Diagnostics Inc USA 802702791 Services Stanley Black & Decker Inc USA 35B3Q2FJ4 Manufacturing Travis Perkins PLC GBR 520773960 Retail Trade

Questar Corp. USA 132717483 Mining Staples Inc USA 512841489 Wholesale Trade Trend Micro Inc JPN 736125286 Services

Qwest Communications International Inc USA 482034494 TCEGSS Starbucks Corp. USA 582842255 Retail Trade Tribune Company USA 275807734 Manufacturing

Radioshack Corp. USA 572871505 Retail Trade Starwood Hotels Resorts Worldwide Inc USA 70B12GHV2 Services Trinity Mirror PLC GBR 270903994 Manufacturing

Raisio PLC FIN 205446632 Manufacturing Statoil ASA NOR 137133608 Mining TRW Inc USA 372906452 Manufacturing

Ralston Purina Company USA 202721730 Manufacturing Stericycle Inc USA 492860826 TCEGSS TUI AG DEU 475666292 TCEGSS

Randstad Holding NV NLD 735228658 Services Stmicroelectronics NV FRA 365962332 Manufacturing Tullow Oil PLC GBR 130150080 Mining

Range Resources Corp. USA 132523334 Mining Stora Enso OYJ FIN 265072673 Manufacturing Tupperware Brands Corp. USA 302872069 Manufacturing

Rank Group PLC GBR 79B1L5QH9 Services Stryker Corp. USA 382853688 Manufacturing TXU Corp. USA 492885700 TCEGSS

Rautaruukki OYJ FIN 334727662 Manufacturing Suez (Rompus) FRA 497118047 TCEGSS Tyco International Limited USA 73B64GC98 Services

Raytheon Company USA 382758051 Manufacturing Sulzer AG CHE 354854719 Manufacturing Tyson Foods Inc USA 202909730 Manufacturing

Reckitt Benckiser Group PLC GBR 28B24CGK7 Manufacturing Sumitomo Chemical Company Limited JPN 286858560 Manufacturing UCB SA BEL 285596991 Manufacturing

Red Electrica Corporacion SA ESP 495723777 TCEGSS Sumitomo Corporation JPN 516858946 Wholesale Trade Umicore SA BEL 334005001 Manufacturing

Red Hat Inc USA 732447218 Services Sumitomo Electric Industry Limited JPN 376858708 Manufacturing Uni Charm Corporation JPN 266911485 Manufacturing

Renault SA FRA 504712798 Wholesale Trade Sumitomo Forest Company Limited JPN 156858861 Construction Unilever NV NLD 20B12T3J1 Manufacturing

Rentokil Initial PLC GBR 73B082RF1 Services Sumitomo Metal Industries Limited JPN 336858827 Manufacturing Unilever PLC GBR 20B10RZP7 Manufacturing

Repsol YPF SA ESP 135669354 Mining Sumitomo Metal Mining Company Limited JPN 336858849 Manufacturing Union Fenosa SA ESP 49B3BQR17 TCEGSS

Republic Services Inc USA 492262530 TCEGSS Sun Hung Kai Properties Limited HKG 156859927 Construction Union Pacific Corp. USA 402914734 TCEGSS

Research In Motion Limited CAN 362117265 Manufacturing Suncor Energy Inc CAN 29B3NB1P2 Manufacturing Unisys Corp. USA 732931595 Services

Rexam PLC GBR 340425045 Manufacturing SunGard Data Systems, Inc. USA 732860365 Services United Business Media Limited GBR 87B2R84W0 Services

Reynolds American Inc USA 212429090 Manufacturing Sunoco Inc USA 292859868 Manufacturing United Micro Electronics Corp. TWN 366916628 Manufacturing

Rhodia FRA 28B1Y9JH9 Manufacturing Supervalu Inc USA 542863610 Retail Trade United Parcel Service Inc USA 452517382 TCEGSS

Ricoh Company Limited JPN 386738220 Manufacturing Suzuki Motor Corp. JPN 376865504 Manufacturing United States Steel Corp. USA 332824770 Manufacturing

Rio Tinto Limited AUS 106220103 Mining Swedish Match AB SWE 215048566 Manufacturing United Technologies Corp. USA 372915500 Manufacturing

Rio Tinto PLC GBR 100718875 Mining Swisscom CHE 485533976 TCEGSS United Utilities Group PLC GBR 49B39J2M4 TCEGSS

Rite Aid Corp. USA 592740809 Retail Trade Symantec Corp. USA 732861078 Services Univision Communications, Inc. USA 482941925 TCEGSS

Robert Half International Inc USA 732110703 Services Symbion Health Limited AUS 286574606 Manufacturing Unocal Corp. USA 132914273 Mining

Roche Holding AG CHE 287110388 Manufacturing Symbol Technologies, Inc. USA 352867913 Manufacturing UPM-Kymmene OYJ FIN 265051252 Manufacturing

Rockwell Automation Inc USA 382754060 Manufacturing Syngenta AG CHE 284356646 Manufacturing Uranium One Inc CAN 10B0V23L6 Mining

Rockwell Collins Inc USA 372767228 Manufacturing Sysco Corp. USA 512868165 Wholesale Trade USG Corp. USA 322910602 Manufacturing

Rogers Communications Inc CAN 482169051 TCEGSS Tabcorp Holdings Limited AUS 796873262 Services Usinas Sider Minas Gerais SA Usiminas BRA 332386009 Manufacturing

Rohm & Haas Company USA 284080581 Manufacturing Taisei Corporation JPN 156870100 Construction UST Inc USA 212922544 Manufacturing

Rohm Company Limited JPN 366747204 Manufacturing Taisho Pharmaceutical Company Limited JPN 286870144 Manufacturing Vale SA BRA 102257127 Mining

Rolls-Royce Group PLC GBR 373283648 Manufacturing Taiwan Semiconductor Manufacturing Compa TWN 366889106 Manufacturing Valeant Pharmaceuticals International In CAN 28B41NYV4 Manufacturing

Roper Industries Inc USA 382749602 Manufacturing Taiyo Yuden Company Limited JPN 366870564 Manufacturing Valeo FRA 374937579 Manufacturing

Ross Stores Inc USA 562746711 Retail Trade Takeda Pharmaceutical Company Limited JPN 286870445 Manufacturing Valero Energy Corp. USA 292041364 Manufacturing

Rowan Companies Inc USA 132753197 Mining Talisman Energy Inc CAN 132068299 Mining Vallourec FRA 33B197DR6 Manufacturing

Royal Caribbean Cruises Limited USA 702754907 Services Target Corp. USA 532259101 Retail Trade Valora Holding AG CHE 594581619 Retail Trade

Royal Dutch Shell NLD 13B09CBL4 Mining Tate & Lyle PLC GBR 200875413 Manufacturing Varian Medical Systems Inc USA 382927516 Manufacturing

Royal Dutch Shell PLC GBR 13B03MM40Mining Taylor Wimpey PLC GBR 150878230 Construction Veolia Environnement FRA 494031879 TCEGSS

Royal Numico N.V. NLD 20B01YC48 Manufacturing TDC A/S DNK 485698790 TCEGSS Verbund AG AUT 494661607 TCEGSS

RR Donnelley & Sons Company USA 272276605 Manufacturing TDK Corp. JPN 366869302 Manufacturing Verisign Inc USA 732142922 Services

RWE AG DEU 494768962 TCEGSS Technicolor SA FRA 36B4MMD80Manufacturing Verizon Communications USA 482090571 TCEGSS

Ryanair Holdings PLC IRL 45B1R9YB5 TCEGSS Technip FRA 354874160 Manufacturing Vestas Windsystems A/S DNK 355964651 Manufacturing

Ryder System Inc USA 752760669 Services Teck Resources Limited CAN 102879327 Mining VF Corp. USA 232928683 Manufacturing

Sabmiller PLC GBR 200483548 Manufacturing Teco Electric & Machinery Company Limite TWN 366879851 Manufacturing Viacom Inc USA 48B0SRLF4 TCEGSS

Sabre Holdings Corporation USA 472786159 TCEGSS Teco Energy Inc USA 492880255 TCEGSS Vinci SA FRA 16B1XH026 Construction

Saci Falabella CHL 532771672 Retail Trade Teijin Limited JPN 226880507 Manufacturing Vitesse Semiconductor Corp. USA 362932361 Manufacturing

Sacyr Vallehermoso SA ESP 165504789 Construction Tele2 AB SWE 48B085590 TCEGSS Vitro Sab De CV MEX 322931324 Manufacturing

Safeway Incorporated USA 542767165 Retail Trade Telecom Argentina SA ARG 482880040 TCEGSS Vivendi FRA 494834777 TCEGSS

Safran SA FRA 37B058TZ6 Manufacturing Telecom Corp. Of New Zealand Limited NZL 486881500 TCEGSS Vodafone Group PLC GBR 48B16GWD5TCEGSS

Sainsbury (J) PLC GBR 54B019KW7 Retail Trade Telecom Italia ITA 487634394 TCEGSS Voestalpine AG AUT 334943402 Manufacturing

Saint Gobain FRA 507380482 Wholesale Trade Telefonica Chile SA CHL 482162191 TCEGSS Volkswagen AG DEU 375497102 Manufacturing

Saipem ITA 354768768 Manufacturing Telefonica SA ESP 485732524 TCEGSS Volvo AB SWE 37B1QH830 Manufacturing

Salesforce.com Inc USA 732310525 Services Telefonos De Mexico Sab De CV MEX 482881689 TCEGSS Vulcan Materials Company USA 142931205 Mining

Salzgitter AG DEU 335465358 Manufacturing Telekom Austria AG AUT 484635088 TCEGSS Wal Mart Stores Inc USA 532936921 Retail Trade

Samsung Electro Mechanics Company Limite KOR 366771689 Manufacturing Telenor ASA NOR 484732495 TCEGSS Walgreen Company USA 592934839 Retail Trade

Samsung Electronics Company Limited KOR 366771720 Manufacturing Teliasonera AB SWE 485978384 TCEGSS Walmart Chile SA CHL 542253653 Retail Trade

Samsung SDI Company Limited KOR 366771645 Manufacturing Tellabs Inc USA 362881537 Manufacturing Wal-Mart De Mexico Sab CV MEX 53B02YZ04 Retail Trade

Sandisk Corp. USA 352765802 Manufacturing Telstra Corporation Limited AUS 486087289 TCEGSS Wartsila OYJ FIN 354525189 Manufacturing

Sandvik AB SWE 35B1VQ252 Manufacturing Telus Corp. CAN 482381093 TCEGSS Waste Management Inc USA 492937667 TCEGSS

Sankyo Company Limited JPN 796775432 Services Temple Inland Inc USA 262883395 Manufacturing Waters Corp. USA 382937689 Manufacturing

Sanmina-SCI Corp. USA 362780366 Manufacturing Tenaga Nasional Berhad MYS 496904612 TCEGSS Watson Pharmaceuticals Inc USA 282943545 Manufacturing

Sanofi-Aventis FRA 285671735 Manufacturing Tenaris SA LUX 337538515 Manufacturing Weatherford International Limited USA 13B5KL6S7 Mining

Santos Limited AUS 136776703 Mining Tenet Healthcare Corp. USA 802626879 Services Wendy's International Inc USA 582947956 Retail Trade

Sanyo Electric Company Limited JPN 366776769 Manufacturing Teradyne Inc USA 382884183 Manufacturing Wesfarmers Limited AUS 596948836 Retail Trade

SAP AG DEU 734846288 Services Terex Corp. USA 352884224 Manufacturing West Japan Railway Company JPN 416957995 TCEGSS

Sapient Corp. USA 732845599 Services Terna Spa ITA 49B01BN57 TCEGSS Western Digital Corp. USA 352954699 Manufacturing

Saputo Inc CAN 202112226 Manufacturing Terumo Corporation JPN 386885074 Manufacturing WESTVACO CORPORATION USA 262957007 Manufacturing

Sara Lee Corp. USA 202217109 Manufacturing Tesco PLC GBR 540884709 Retail Trade Weyerhaeuser Company USA 242958936 Manufacturing

Savia SA De CV MEX 512314282 Wholesale Trade Tesoro Corp. USA 292884569 Manufacturing WH Smith PLC GBR 59B2PDGW1Retail Trade

SCA AB SWE 26B1VVGZ5 Manufacturing Tetra Tech Inc USA 872883890 Services Whirlpool Corp. USA 362960384 Manufacturing

Scana Corp. USA 492545844 TCEGSS TEXACO INC. USA 132104698 Mining Whitbread PLC GBR 58B1KJJ40 Retail Trade

Scania AB SWE 37B1RDYG2 Manufacturing Texas Instruments Inc USA 362885409 Manufacturing Whole Foods Market Inc USA 542963899 Retail Trade

Schlumberger Limited USA 132779201 Mining Textron Inc USA 372885937 Manufacturing Willamette Industries Inc USA 262966586 Manufacturing

Schneider Electric SA FRA 364834108 Manufacturing TF1 (Television Francaise 1) FRA 485997118 TCEGSS William Hill PLC GBR 793169889 Services

Scottish & Newcastle PLC GBR 200783969 Manufacturing Thales SA FRA 374162791 Manufacturing William Wrigley Junior Company USA 202983604 Manufacturing

Scottish & Southern Energy PLC GBR 490790873 TCEGSS The AES Corporation USA 492002479 TCEGSS Williams Companies Inc (The) USA 492967181 TCEGSS

Scripps EW Company (The) USA 272862532 Manufacturing The Black & Decker Corp. USA 352101503 Manufacturing Wilmar International Limited SGP 20B17KC69 Manufacturing

Sealed Air Corp. USA 262232793 Manufacturing The Boeing Company USA 372108601 Manufacturing Winbond Electronics Corp. TWN 366966515 Manufacturing

Sears Holdings Corp. USA 532634805 Retail Trade The Capita Group PLC GBR 87B23K0M2 Services Windstream Corp. USA 48B180376 TCEGSS

SEARS, ROEBUCK AND CO. USA 532787312 Retail Trade The Clorox Company USA 282204026 Manufacturing Wisconsin Energy Corp. USA 492973995 TCEGSS

Seat Pagine Gialle ITA 277743621 Manufacturing The Coca Cola Company USA 202206657 Manufacturing Wolseley PLC GBR 50B3YWCQ2 Wholesale Trade

Secom Company Limited JPN 736791591 Services The Dun & Bradstreet Corp. USA 732636254 Services Wolters Kluwer NV NLD 275671519 Manufacturing

Securitas AB SWE 735554041 Services The Gap Inc USA 562360326 Retail Trade Woodside Petroleum Limited AUS 136979728 Mining

Seiko Epson Corp. JPN 356616508 Manufacturing The Goodyear Tire & Rubber Co USA 302378200 Manufacturing Woolworths Limited AUS 546981239 Retail Trade

Sekisui Chemical Company Limited JPN 156793821 Construction The Hershey Company USA 202422806 Manufacturing Worleyparsons Limited AUS 876562474 Services

Sekisui House Limited JPN 156793906 Construction The Hong Kong And China Gas Company Limi HKG 496436557 TCEGSS Worthington Industries Inc USA 332981932 Manufacturing

Sempra Energy USA 492138158 TCEGSS The JM Smucker Company USA 202951452 Manufacturing WPP PLC GBR 73B3DMTY0 Services

Serco Group PLC GBR 870797379 Services The Jones Group Inc USA 232477152 Manufacturing WW Grainger Inc USA 502380863 Wholesale Trade

Service Corp. International USA 722797560 Services The Kansai Electric Power Company Inc JPN 496483489 TCEGSS Wyeth USA 282027104 Manufacturing

ServiceMaster Company, The USA 72136475 AFF The Kroger Company USA 542497406 Retail Trade Wynn Resorts Limited USA 702963811 Services

SES SA LUX 48B00ZQQ2 TCEGSS The Manitowoc Company Inc USA 352562047 Manufacturing Xcel Energy Inc USA 492614807 TCEGSS

Seven & I Holdings Company Limited JPN 54B0FS5D6 Retail Trade The McGraw-Hill Companies Inco USA 272551443 Manufacturing Xerox Corp. USA 352985202 Manufacturing

Severn Trent PLC GBR 49B1FH8J7 TCEGSS The Pepsi Bottling Group Inc USA 202404569 Manufacturing Xilinx Inc USA 362985677 Manufacturing

SGS SA CHE 874824778 Services The Procter & Gamble Company USA 282704407 Manufacturing Xstrata PLC GBR 103141100 Mining

Shanghai Industrial Holdings Limited HKG 216810010 Manufacturing THE QUAKER OATS COMPANY USA 202715302 Manufacturing XTO Energy Inc USA 132236911 Mining

Shanks Group PLC GBR 490799524 TCEGSS The Sage Group PLC GBR 730802165 Services Yahoo Inc USA 732986539 Services

Sharp Corp. JPN 366800602 Manufacturing The Sherwin-Williams Company USA 522804211 Retail Trade Yahoo Japan Corporation JPN 736084848 Services

Shaw Communications Inc CAN 482801836 TCEGSS The Swatch Group AG CHE 387184725 Manufacturing Yakult Honsha Company Limited JPN 206985112 Manufacturing

Shimizu Corp. JPN 156804400 Construction The Timken Company USA 352892807 Manufacturing Yamada Denki Company Limited JPN 576985026 Retail Trade

Shin-Etsu Chemical Company Limited JPN 286804585 Manufacturing The Walt Disney Company USA 482270726 TCEGSS Yamaha Corp. JPN 396642387 Manufacturing

Shionogi & Company Limited JPN 286804682 Manufacturing The Washington Post Company USA 822942003 Services Yamana Gold Inc CAN 102219279 Mining

Shire PLC GBR 28B2QKY05 Manufacturing Thermo Fisher Scientific Inco USA 382886907 Manufacturing Yamato Holdings Company Limited JPN 426985565 TCEGSS

Shiseido Company Limited JPN 286805265 Manufacturing Thomas & Betts Corp. USA 362887900 Manufacturing Yara International ASA NOR 287751259 Manufacturing

Shoppers Drug Mart Corp. CAN 592821191 Retail Trade Thomson Reuters Corp. CAN 272889371 Manufacturing Yell Group PLC GBR 273171806 Manufacturing

Showa Shell Sekiyu KK JPN 296805544 Manufacturing Thyssenkrupp AG DEU 335636927 Manufacturing Yellow Media Inc CAN 27B5NW3G4Manufacturing

Siderar SA ARG 332778532 Manufacturing Tieto OYJ FIN 735479702 Services Yue Yuen Industrial Holdings Limited HKG 306586537 Manufacturing

Siemens AG DEU 385727973 Manufacturing Tiffany & Co USA 592892090 Retail Trade Yulon Motor Company Limited TWN 376988597 Manufacturing

Sigma Aldrich Corp. USA 512807566 Wholesale Trade Time Warner Inc USA 78B63QTN2 Services Yum! Brands Inc USA 582098876 Retail Trade

Singapore Airlines Limited SGP 456811734 TCEGSS Tiscali Spa ITA 735953529 Services Zarlink Semiconductor Inc CAN 362597102 Manufacturing

Singapore Press Holdings Limited SGP 27B012899 Manufacturing Titan Cement Company SA GRC 32B01NXT7 Manufacturing Zimmer Holdings Inc USA 382783815 Manufacturing

Singapore Technologies Engineering Limit SGP 376043214 Manufacturing Titanium Metals Corp. USA 332340931 Manufacturing

Singapore Telecommunications Limited SGP 48B02PY22 TCEGSS TJX Companies Inc USA 562989301 Retail Trade

SK Telecom Company Limited KOR 486224871 TCEGSS TNT NV NLD 455481558 TCEGSS

Skanska AB SWE 167142091 Construction Tokyo Electric Power Company Inc JPN 496895404 TCEGSS

SKF AB SWE 50B1Q3J35 Wholesale Trade Tokyo Electron Limited JPN 356895675 Manufacturing
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TOBQ is adjusted by taking 

the natural logarithm.

GROW is adjusted by 

removing outliers above 20.
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The same as RDI holds for 

adjusting missing values to 

zero. Furthermore, values 

outside the 0 

–

1 range are 

considered implausible since 

it is a ratio of foreign sales to 

total sales and foreign sales 

cannot be negative and/or 

greater than total sales.

Unadjusted

Unadjusted

A ratio of greater than 1 is 

considered implausible since 

net property, plant and 

equipment (PPE) cannot 

exceed gross PPE. AAGE is 

adjusted by removing values 

greater than 1.

Values of OPLV exceeding 50 

are considered highly unlikely 

and are therefore removed.
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A lot of values for RDI are not 

available where there are 

values available for sales and  

EBIT. Since inclusion of RDI 

with these missing variables 

would severely reduce the 

number of observations it is 

assumed that missing values 

are zero, which is consistent 

with 

Allayannis

and Weston 

(2001).
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