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Abstract 

This master thesis investigates the impact of a changing environmental performance of Indian companies 

due to the Intended Nationally Determined Contribution (INDC) policies and shows how this shift could affect the 

financial performance of those companies. In October 2015 the Indian government announced its climate targets 

for the year 2030 to the United Nations Framework Convention on Climate Change (UNFCCC) via its INDC, in 

light of the global climate change. The goals are ambitious and not common for an emerging country like India. 

Therefore, this work analyzes the effect of a change in the environmental performance of companies in India. 

By constructing a meta-study, this investigation identifies, that previous theories, which analyze the link 

between the environmental and financial performance for developed countries, predominantly identify a positive 

relationship. Theories do not investigate the connection between both parameters for developing countries. This 

research gap is narrowed by this thesis by examining the case of India.  

To test between both described parameters, a panel data regression is used that applies various regression 

estimators with data of Indian companies from 2011 to 2014. This thesis uses the environmental performance 

scores provided by Thomson Reuters ASSET4 as an independent variable and financial performance indicators 

like Tobin’s q as dependent variables. Next to the empirical approach, the investigation is extended by qualitative 

aspects via an expert interview of a leading Indian environmental expert and advisor of to the government.  

The analysis carried out that the environmental performance of a company is most likely to increase due 

to stricter climate laws. Next to that, the empirical investigation identifies, that the environmental and financial 

performance of businesses in India have been significantly and positively linked to each other in the past. 

Investments to become an environmentally friendly company (and therefore having a better environmental 

performance) are not contrary to a better financial performance of corporations in India. These findings are highly 

relevant in light of the ambitious climate goals of the Indian government; that also require external investors next 

to domestic ones to reach the Indian INDC targets. Attracting Investors is much more likely if an investment 

creates both positive environmental impact and positive risk-adjusted financial returns.
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1 Introduction  

1.1 Context and Motivation 

The earth has been challenged with various and partly extreme environmental changes during the past 

decades. As a consequence the average air temperature worldwide is increasing, the water level of the sea is rising 

due to melting glaciers and smog is polluting the air - especially in the urban space of Asia (Garg, Mishra, & 

Dholakia, 2015). Moreover, the quantity and intensity of weather extremes is increasing. Floods, dry periods and 

storms do affect the natural surroundings of the flora and fauna worldwide. Scientists mostly agree, the emissions 

of greenhouse gasses (GHG) as a result of the industrialization are the main driver for the global warming and the 

environmental changes (UNFCCC, 2016a). These effects triggered the awareness of responsible environmental 

behavior and made it to a discussed topic in society and on a governmental level. Therefore, countries all over the 

world worked together on climate agreements like the Kyoto or the Copenhagen Protocol under the umbrella of 

the United Nations (UN) to countervail the global warming (Union Environment Ministry India, 2015). The latest 

United Nations Climate Change Conference took place in Paris in 2015. There, 197 countries published their 

Intended Nationally Determined Contribution (INDC) to slow down the global warming until the year 2030. 

Especially India contributed with ambitious goals to stop the global warming, which is untypical for a developing 

country (UNFCCC, 2016a). These ambitious targets constitute the trigger event for this investigation.  

It is almost 70 years ago that the world was looking at India. Non-violent protests for independence under 

the lead of Mahatma Gandi reached their aims and subsequently the former colony of the British Empire became 

independent. India turned into a democracy and developed into a multi-cultural country, doing business all over 

the world. In 2015 17.5% of the global population lived in India (1.3 billion) with a gross domestic product (GDP) 

of 1,408 USD per capita, which indicates Indias status as a developing country (OECD, 2016). However, more 

than 300 million individuals in India do not have access to electricity, and even 92 million individuals do not even 

have access to safe tap water. Next to that, more than 380 million inhabitants live under the poverty line (Garg et 

al., 2015). India is challenged with various efforts like fighting the poverty in the country. Nevertheless, the Indian 

economy is growing fast. Since 1991 India has continuously been under the top 10% of the world’s fastest growing 

economies (World Bank, 2015). As the Indian government wants to adhere the growing economy, it was not 

expected, that the government announced in their INDCs an active tackling of the global warming by multiple 

incentives and measures. 

The unique climate action plan of the Indian government in combination with the required funding for its 

implementation drives the author's motivation to analyze how both, environmental effects and financial effects are 
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linked in the Indian economy. Furthermore, the author experienced the need of a shift in environmental awareness 

in India during his exchange semester at the Indian Institue of Management Ahmedabad and wants to support the 

transformation process with his work.    

1.2 Problem Definition and Research Question 

India is a fast growing economy and it low GDP per capita features an enormous growth potential (Garg 

et al., 2015). Therefore, corporations in India invest in their business in order to grow with the market. Investments 

in non-core business activities like corporate social responsibility (CSR) are not prioritized in emerging market 

companies since the financial impact on the firm is not directly observable (Friedman, 1970). The environmental 

responsibility is a part of CSR and therefore not a key interest of the companies in India. Initial investments in 

environmentally friendly technologies or the use of renewable energy are mostly more expensive than 

conventional technology, without affecting the profit side of the profit and loss statement (P&L) directly (Kanitkar, 

2012).  

It appears that India’s measurable INDC targets to produce 40% of the installed electric capacity out of 

renewable sources and a carbon dioxide sink accounting for 2.5 to 3 billion tons equivalent by the end of 2030 

(Union Environment Ministry India, 2015) are ambitious and contrary to the main concerns of the economy. 

Anyhow, the government is willing to enforce the climate goals through national laws and penalties for companies 

which do not obey them (The Times of India, 2016). That will face the Indian society and corporations with major 

challenges to reach the INDC goals. Since India is a developing nation, foreign investments are necessary to 

transform the economy with environmentally friendly measures. Preliminary estimations of the Indian government 

suggest that at least USD 2.5 trillion are needed to meet climate change actions until the year 2030 (Union 

Environment Ministry India, 2015). 

As seen, companies in India have to become more environmentally friendly and act environmental 

responsible for avoiding penalties by the government. Thus, the first research question of this work is:  

“Do investments of Indian companies in order to become environmentally friendly lead to a better environmental 

performance of the company?” 

Based on the outcome of the first research question the second question may be formulated as follows: 

“How is the environmental performance linked to the financial performance of companies in India?” 
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To the best of the author’s knowledge, only a few studies exist, analyzing the relationship between CSR 

and the financial variables of businesses in India, and to a very restricted extent how the environmental 

performance is related to the financial one. None of these studies is following the research approach of this work 

that uses the objective measurement of the environmental performance of companies calculated by Thomson 

Reuters ASSET4. In combination with the recently announced INDC targets of India, this study will shed light on 

the link between both parameters, the environmental and the financial performance.  

Since major financial investments are required to reach the INDC targets, this works objective is to 

identify, the sense of investments in environmentally friendly technologies and actions in a developing nation like 

India. This thesis revealed that investments could lead to a positive financial performance. Thus the results can be 

used to attract next to sensitive environmental investors, profit driven ones as well to refinance the transformation 

process in India to become an environmentally friendly nation.  

1.3 Structure of the Thesis 

This work is based on an arrangement of ten sections that combined answer the research questions. 

Initially, the framework is set through the Introduction and Methodology. The following in-depth literature review 

of investigations is extended by a meta-study to identify the outcome and research setup of those investigations on 

an aggregated level, analyzing the link between the environmental and financial performance of companies. After 

that, the thesis presents background information about the Indian economy and how the country is affected by the 

global warming, the goals of the INDC’s worldwide, specifically for India and how the government plans to reach 

them. Latter’s actions will set into perspective by a qualitative expert interview in section 4. Under consideration 

of the findings of the preceding sections, section 5. develops the theoretically based hypothesis as a starting point 

for the quantitative analysis. It consists of multiple panel data regression models with different setups for a range 

of dependent and independent variables. Afterward, the results of the analysis are presented and discussed, 

followed by possible limitations and influences for future research. Finally, the conclusion sums up the outcomes 

of this work (Figure 1). 
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Figure 1 - Structure Thesis 

 

 

2 Methodology  

This section outlines and justifies the methods chosen to answer the research questions. It informs the 

reader about the approaches utilized to collect data, including what types of data were collected and why this was 

considered appropriately. The aim is to explain the motivation and suitability of the selected methods to the reader. 

2.1  Research Approach 

Two main approaches can be applied in the theory development of academic papers: deductive and 

inductive (Saunders, Lewis, & Thornhill, 2016). The deductive approach is characterized by deriving logical 

conclusions by hypothesizes and subsequent empirical testing. If the research starts by collecting data to explore 

a phenomenon and the theory is built on this data, an inductive approach is used (Saunders et al., 2016).  

This thesis uses the deductive approach since a hypothesis is developed and tested via empirical 

investigations. It is build to verify the linkage between the environmental performance and the financial results of 

corporations in India.  

Gummesson (2000) uses and defines the following distinctions of investigations: exploratory, descriptive, 
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studies are useful since they are defined as a way of better capturing the nature of problems under these conditions. 

In contrast to that, a descriptive study enables to explore new matters and to describe the characteristics of the 

variables of attention under these circumstances. An explanatory study is defined as an effort to link thoughts to 

understand reason and outcome, i.e. a scholar wants to expound how things interact (Sekaran, 2006). 

This work applies the explanatory research setting in combination with the descriptive approach to 

formulate and answer the research question. On the one hand, the thesis aims to describe the environmental 

situation in India and give an outlook regarding the change of the environmental performance of companies in the 

future. On the other hand, it seeks to explain the relationship between the environmental performance and the 

financial results of enterprises by using the experimental approach. Thus, the combination of explanatory and 

descriptive research setting fits this purposes best.  

2.1.1 Research Design 

The research design is the general plan to answer the research question, and therefore, constitutes a crucial 

element for a successful research execution (Saunders et al., 2016). The literature describes two major methods 

when accomplishing research: qualitative and quantitative methods. Latter are more organized and formal in 

approach as well as grounded on systematic empirical examination. Contrariwise, qualitative methods are typically 

more appropriate to examine broader themes and to describe a phenomenon, since it inquires wider questions 

(Saunders et al., 2016). 

The study cannot depend on only one method due to the explanatory characteristics of the research 

approach. So the thesis research setup allows a mixed framework of qualitative and quantitative methods, which 

enables to exploit the advantages of both approaches.  

Data, in general, can be classified as primary data, collected by surveys, interviews and observations, or 

secondary data gathered from already existing sources such as databases, articles, journals and company releases 

(Saunders et al., 2016). The source for primary data of this work is a qualitative expert interview with Prof. Dr. 

Amit Garg, a leading expert regarding the environmental change in India. Furthermore, this investigation uses 

secondary data regarding quantitative time series data to answer the research questions, too. Other sources of 

secondary data are books, articles, and journals, which will be applied to link financial to environmental 

performance in India.  
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2.2  Data Collection  

2.2.1 Primary Empirical Data 

A semi-structured interview method has been employed when undertaking the expert interview with Prof. 

Dr. Amit Garg. This specific sort of interview facilitates the author to keep control of the interview, while the 

interviewee can implement new ideas. That is enabled by an informal structure where the sub-questions do not 

have to be addressed in predefined sequences, in contrast to the structured interview. Therefore, the interviewee 

can debate themes that were not predicted in advance (Kvale, 1996). In this case, the expert interview was held 

via e-mail interaction. The initially structured interview shifted to a semi-structured interview based on the various 

e-mail interactions between the interviewee and the interviewer since follow-up question evolved out of certain 

responses.  

The qualitative interview is used to discuss the empirical and descriptive findings, and to receive a 

perspective, how the future development of the environmental performance might be. 

2.2.2 Secondary Empirical Data 

Major parts of this work are based on secondary data. The main source for the theoretical part of this study 

like the literature review and meta-study, consist primarily of written documentary secondary data, which includes 

notices, correspondence, books, journals, magazines and newspapers (Saunders et al., 2016). For data on the 

country profile and the environmental situation of India the internet, and the CBS library database are used to 

review relevant articles and books. Next, time series based data is the source for the statistical regression analysis. 

The analyzed environmental data of companies in India is provided by Thompson Reuters Datastream ASSET4 

ESG database. Moreover, the statistics to calculate the financial performance of the companies rely on the same 

data source and type. The length of the sample period is limited from 2011 to 2014 since only this data was 

available to measure the environmental performance of companies in India in quantitative and qualitative 

acceptable manner.  

2.3  Method of Empirical Analysis 

First, the descriptive analysis was used to show and summarize data to control for multicollinearity. This 

is followed by a regression analysis that starts with the estimation of static panel data regression models with 

financial performance as a function of environmental performance, including various controls as appropriate.  
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Three different estimates are used, ordinary least squares (OLS) multiple hierarchical models, fixed effects 

models, and random effects models. The fixed effects model involves approximating a parameter for each cross-

sectional unit, which are the different companies in this work. The random effects model assumes that the firm-

specific relations are randomly distributed. So there is no need to estimate a factor for each corporation since it 

can be a substantial gain in efficiency. Nevertheless, as analyzed by Baltagi (2005), the random effects model is 

supposed to be inconsistent in the presence of correlation between the fixed effects and independent variables. The 

standard Hausman test statistics is used, to verify the consistency of the random effects estimator. If the Hausman 

test statistic is significant and big, the consistency is not given. Moreover, the Breusch-Pagan test statistic is used 

to evaluate, if the OLS multiple hierarchical models are appropriate to run the regression (Elsayed & Paton, 2005).  

The relationship between the environmental and the financial performance of a company might be affected 

by dynamic effects since investments in new technologies are expected to lead to substantial cost in the short term, 

whereas profits regarding consumer’s satisfaction and productivity enhancements may only be materialized later 

on. So this work also tests for dynamic effects in the model. A proactive approach may be particularly relevant for 

revealing the relationship between firm financial performance and environmental performance. Investing in 

technology to improve the environmental performance is likely to lead to considerable costs in the short run, 

whereas gains regarding possible productivity improvements and consumer satisfaction may only be realized much 

later on. This study follows King and Lenox (2001) by allowing for dynamic effects in panel data models by the 

inclusion of (t+1) dependent variables.  

2.4  Critical Review 

The data collection was done in a way that every paper, book, and article have been considered from the 

perception of being significant with regards to the research question. Different sources for the data collection were 

used to avoid possible biases and to preserve a critical view on the quality of the data. The quantitative regression 

analysis sets on variables, selected by the author, whereas out of the qualitative interview new issues raised the 

researcher had not considered to that point. These can lead the investigation into another direction. Also, the 

quantitative analyses by its own wouldn’t guide how the firms in India respond to the environmental incentives of 

the government and how the environmental performance might change, because of the lack of quantitative proof. 

Likewise, relying exclusively on the qualitative expert interview is insufficient. This work incorporates the 

advantages of both methods to strengthen the findings and the conclusion of this thesis. The author is aware that 

the qualitative expert interview just reflects a single opinion. Therefore, the investigation undertakes credibility 

checks with by including documented expectations of the Indian government and other scientific researchers. To 
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avoid and minimize manipulation of the data, a majority of the data analyzed is from tertiary sources like indexes 

and databases. 

2.5  Quality of Research 

As defined by Saunders et al. (2016) two main methods exist to assess the overall quality of research; 

research validity, and reliability. The subsequent two segments are concerned with establishing the overall quality 

of the research conducted in this work. 

2.5.1 Validity 

Validity refers to the suitability of the correctness of the studies; the methods applied, and generalizability 

of the results (Saunders et al., 2016). The validity can be observed by both, internal and external validity. Latter is 

associated with the capability to apply the research conclusions to other appropriate situations. The internal validity 

is established when research precision validates an underlying relationship. For quantitative methods, this can be 

done through statistical research signifying a result, whereas qualitative approaches create data that can be linked 

with the conclusion. The case of invalidity of the research can be achieved if it is based on false information, so 

the aim of this work is to ensure a perfect relationship behind the data used, the multiple analyses and the 

conclusions (Saunders et al., 2016).  

This thesis focuses on the link between the environmental performance and the financial performance in 

India. Nevertheless, the same approach could be applied in different settings. Furthermore, the findings of the 

investigation are most likely of interest to emerging countries, which are trying to become sustainable and 

environmentally friendly. 

2.5.2 Reliability 

The reliability determines if research is consistent and replicable. A research work is reliable if it is based 

on facts and another researcher can achieve the same results by replicating the earlier research design (Saunders 

et al., 2016). When defining reliability, there has to be distinguished between external and internal reliability. 

Latter refers to the consistency throughout the investigation. The external reliability denotes to whether data 

gathering techniques would produce comparable outcomes at a changed case. 

Regarding the internal reliability the thesis has adopted a stringent approach towards the interview 

conducted, data gathered and the regression analysis was undertaken to ensure consistency across the entire 

investigation. 
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Both, the quantitative and the qualitative part of the inquiry fulfill the requirements of an internal 

reliability. That is driven by the fact, that the expert interview was done via e-mail, so the interviewee was not 

affected by gestures or other off record behaviors. Moreover, a transparent approach has been adopted so every 

part of the conversation is on record. Next the qualitative part, the quantitative part is replicable as well. Secondary 

data is used, and adjustments are based on the transparency approach described and defined. As a result, the 

reliability of this investigation can be seen as confirmed. 
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3 Literature Review 

Corporate social responsibility is a wide research field with many different aspects. The following 

literature review includes as a first step an overview of the various research approaches, which are based on CSR. 

Followed by a perimeter of the link of the CSR activity of companies and the financial performance. As the second 

step, the literature review provides a meta-analysis of the existing research regarding the connection between the 

environmental performance of a company as part of the CSR activities and the financial results of these.  

3.1  Corporate Social Responsibility 

Corporate social responsibility consists of various definitions, as presented by Carroll (1999), an early 

definition by Bowen (1953) states “the obligations of businessmen to pursue those policies, to make those 

decisions, or to follow those lines of actions which are desirable in terms of the objective and values of our society.” 

This vague definition describes the activities of a company beyond the economic and technical interest. A more 

recent definition is given by the Commission of the European Communities: CSR as a “‘concept whereby 

companies integrate social and environmental concerns in their business operations and their interaction with their 

stakeholders on a voluntary basis’’ (Dahlsrud, 2008). The comparison of both definitions shows that the 

Commission of the European Communities one is more specified regarding the components and pillars of CSR. 

That is in line with the present academic definition that describes CSR as a construct of five dimensions: 

environmental, social, economic, stakeholder, and voluntariness (Dahlsrud, 2008). So CSR is a genus, which got 

enriched and specified during the time by the mentioned dimensions. The five different pillars enable a wide 

academic research field with various concentrations and characteristics. Therefore, multiple researchers investigate 

different correlations and cohesions of CSR with exogenous or indigenous variables. 

One research approach analyzes the effect of CSR on the consumer price sensitivity; it shows that CSR 

can be compared to advertising since it increases the demand for products and services and can reduce therefore 

the consumer price sensitivity (Dorfman & Steiner, 1954; Milgrom & Roberts, 1986). This decrease of the price 

sensitivity is positively affected by allowing the firm to promote their services and products better since they can 

use the CSR activity as a cachet (Moskowitz, 1972). Moreover, it can attract socially aware customer since the 

firm provides benefits to the society (Hillman & Keim, 2001). Therefore, CSR can help firms to gain social 

legitimacy and create a better image (Hawn, Chatterji, & Mitchell, 2011). Next to image and sales advantages, 

CSR can also have a positive impact on getting a better admission to valuable resources (Cochran & Wood, 1984; 

Waddock & Graves, 1997). Hence, CSR can offer unforeseen opportunities for companies (Fombrun, Gardberg, 

& Barnett, 2000), this can result in substantial managerial aids rather than financial welfares to the firm owner 
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(Brammer & Millington, 2008). Other authors focus their research on the value creation effects of CSR activities, 

and investigate, that CSR empowers companies to develop and create intangible assets easier (Gardberg & 

Fombrun, 2006; Hull & Rothenberg, 2008; Waddock & Graves, 1997). Even the financials of a company can be 

affected by CSR, since firms, which have a good CSR performance can attract financial funds from socially 

responsible financiers and generate a refinancing advantage out of this (Kapstein, 2001). Moreover, companies 

with a good CSR performance are faced with a lower idiosyncratic risk (D. Lee & Faff, 2009) and get better 

recommendations by sell-side analysts, compared to firms with a low CSR performance (Ioannou & Serafeim, 

2015). Companies with an extraordinary CSR performance provide value to the society, which is not automatically 

a part of their business since it is the task of the local government to be social active. By doing CSR, firms are 

supporting the state. Therefore, CSR can mitigate the probability of negative legislative, regulatory, or fiscal 

actions of the state against the firms (Freeman, 1984; Hillman & Keim, 2001; Shawn L. Berman, Andrew C. 

Wicks, 1999). Another advantage of CSR is rooted in the human resources market (HR). Based on the signaling 

and the social identity theory, Corporate Social Performance (CSP) is positively related to the reputation and the 

attractiveness and an employer and is, therefore, a competitive advantage to hiring high qualified employees 

(Greening, Daniel B., 1997; Lis, 2012; Stone, Backhaus, Stone, & Heiner, 2002). 

Next to the stated research directions, various other investigations have been conducted which cover 

different academic research niches. CSR has become more and more prominent in the theoretical research since 

the number of papers, analyzing it has increased significantly. A possible driver for this development is the 

growing transparency of companies, the globalization and the possibility to compare different companies more 

easily through digitalization. The environmental aspect is per definition a part of CSR (Dahlsrud, 2008). So, the 

following part of the literature review displays the academic approaches to link, in a first step, CSR with the 

financial performance of a company. That provides a broad picture of the research and identifies possible 

similarities with the academic research, which is directly investigating the connection between the environmental 

and the financial performance of a firm.  

3.1.1 The Link Between CSR and Financial Results 

A major CSR research field is the approach to analyze and identify a relationship between the social 

activity of a company and their financial performance based on different financial key performance indicators 

(KPI). From 1972 to the 2007 more than 192 different research studies were published, that can be split into two 

primary groups: on the one hand the positive impact of CSR on the company performance and on the other hand 

the negative consequences (J. D. Margolis, Elfenbein, & Walsh, 2009).     
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Source: J. D. Margolis et al., 2009 

Based on Figure 2 it is observable that the number of new papers increased significantly starting in 1992.  

3.1.1.1 The Negative Impact of CSR on the Company Performance 

One of the first approaches to link the environmental performance and the company performance was 

designed by Friedman (1970). The work is a criticism of firms CSR initiatives. It is based on the economic 

approach, that money which is not invested into the company or given to the shareholders has to have adverse 

effects on the financial performance of the enterprise. He argues that CSR unnecessarily raises the companies costs 

because of spending money to not business related activities without a future expected return. That is, in the long 

run, a competitive disadvantage against competitors which spent their money just for business activities. So 

Friedman shows rooted in neoclassical economics, that CSR and the corporate financial performance are 

negatively correlated.  

Figure 2 - Published Research Articles 
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The research done by Ullmann (1985) argues that firms incur costs from CSR actions and put them in an 

economic disadvantage position compared to companies and competitors which spend less for social responsibility 

activities. Thus it is heading in the same direction as Friedman (1970). 

Researchers who show that CSR and the financial performance of a company are negatively related, 

mainly base their argumentation on the costs side (Ullmann, 1985). If a company spends money for CSR in contrast 

to the market, opponents have a higher cash flow potential and therefore a competitive advantage compared to the 

other companies. This approach does not consider the benefits of CSR activities like a better business reputation, 

energy savings, and higher sales margins because of attracting other consumers who are willing to pay a premium 

price for responsible products. Since other researchers show that the relation is not always negative, the following 

part deals with the line of argumentation of articles which explore a neutral impact of CSR on the company 

performance. 

3.1.1.2 The Neutral Impact of CSR on the Company Performance  

By extending the existing CSR investigation by the research and development (R&D) spendings of 

companies, McWilliams and Siegel (2000) show that the CSP is highly correlated to the R&D intensity of the 

business. By considering the spendings for research and development in the correlation analysis, it shows that the 

CSP has a neutral effect on the profitability. Therefore, it is according to McWilliams and Siegel (2000) 

challenging to isolate the impact of CSR on the company performance. All in all, they conclude, that CSR has a 

neutral impact on the financial performance  

These findings are in line with the investigation of Aupperle, Archie, and Carroll (1985). Their research 

design is based on the Carroll construct, which defines CSR through four components, the economic, legal, ethical, 

and philanthropic one. They elaborate, a forced-choice survey for CEOs of the Forbes 1981 Annual Directory to 

analyze the correlation of the company performance and CSR based on the CEOs opinion. The authors do not find 

a relationship between the social responsibility and profitability of enterprises, not even by varying the levels of 

social orientation.  

The comparison between part 3.1.1.1 and part 3.1.1.2 displays that it is based on theory not clear how the 

CSR activity of a company might affect the financial performance. The next paragraph enlarges this by analyzing 

the studies which find a positive relationship between CSR and the financial performance. 
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3.1.1.3 The Positive Link between CSR and the Financial Performance of a Company 

In contrast to the studies, envisioned in the section before several other researchers find a positive link 

between CSR and the financial results of the corporation. The first scientists who challenged the finding of 

Friedman (1970) are Bragdon and Marlin (1972). They investigated the economic reasoning in their very first 

empirical study to the link between CSR and the performance of a company. The author's approach includes, on 

the one hand, the manager’s and on the other hand the investor’s perspective. Rooted in the pulp and paper industry, 

they find a strong correlation between companies with a good environmental and pollution control and businesses 

with a superior profit record. By that Bragdon and Marlin (1972) proof that a positive link between both variables 

exists. They argue that the positive correlation is a reflection of lower costs, associated with better pollution control 

for differences in the management ability. 

A comparable positive effect was identified by McGuire, Sundgren, and Schneeweis (1988). They 

analyzed the outcomes of the Fortune magazine's annual survey of corporate reputations from 1977 to 1984 and 

linked them with financial performance indicators like the return on assets (ROA) and the alpha of a company. 

The investigation shows that the corporation performance, assessed by both accounting-based measures and stock-

market returns is more closely related to CSR than is succeeding performance. Moreover, the authors identify that 

CSR is beneficial to reduce the firm risk.  

Graves and Waddock (1994) proof their hypothesis that institutions invest more heavily in companies with 

a strong CSR performance based on a sample of firms in the Standard & Poor’s 500 index. Instead of calculating 

the CSP by themselves, they use a provided dataset of the financial advisory firm Kinder, Lydenberg, Domini & 

Co., Inc. (KLD). To sum up, Graves and Waddock identify a positive and significant relationship between the 

social performance and the number of institutions, holding shares of a company. Additionally, the results indicate, 

that investors respond favorably to CSP improvements of companies. Hence, enterprises with a better CSP are 

more attractive for institutional investors. Both authors use the same approach in their studies from 1997, where 

they focus stronger on the financial performance of the companies. The outcome of the later research is, that based 

on the slack resources theory, firms with slack resources potentially accessible from strong financial performance 

may have greater freedom to invest in positive CSP. Next to that, CSP is according to Graves and Waddock (1994) 

also positively associated with future financial results, assisting the theory hat decent management and CSP are 

positively linked.  

Brammer and Millington (2008) verify the positive link between CSR and the financial performance. In 

contrast to other studies, they analyze the correlation as a timeframe, for more than ten years. This allows them to 



 Copenhagen Business School - Andreas Falkenberg  

  -15-   

 

distinguish between long term and short term effects. Based on the ten-year horizon the study shows, that 

companies with an unusually high CSR activity perform in the long run better than their competitors. This link 

can be assert by the long-term sustainability of firms, beeing active regarding CSR. In contrast, companies with 

unusually low CSR spendings outperform corporations with a high CSR activity on the short run. Brammer and 

Millington combine with their long timeframe the arguments of the neoclassical findings that higher CSR 

spendings are negatively correlated to the company performance in a short-term (Friedmann, 1970) and the studies 

which display the positive link between CSR and the company performance (Graves & Waddock, 1994) in a long-

term. 

A different research question is asked by Cheng, Ioannou and Serafeim (2014) instead of linking the CSR 

directly to the financial performance of a company, they analyze how the CSP affects the access to financial 

resources for firms, with the outcome, that companies with a better CSR performance face significantly lower 

capital constraint. In contrast to the majority of studies, the authors use the Thomson Reuters ASSET4 ESG 

database to measure the impact of CSR. This database rates a firm's performance based on the three dimensions 

corporate governance, social and environmental activities. By the examination of a sample of more than 2,439 

international publicly listed companies during the period 2002 to 2009, the paper compares the ASSET4 score 

which measures the CSR performance and the Kaplan-Zingales (KZ) index. Latter is advocated by Kaplan and 

Zingales (1997) and measures the capital constraints. Next to the stated finding that CSR has a positive impact on 

the access to financial products and services, the investigation shows as well, that the positive link is driven by 

both the social and the environmental aspect of CSR. 

The positive relationship between the social activity of a company and the financial performance is shown 

by Margolis, Elfenbein, and Walsh (2015), too. The authors generate a meta-analysis of more than 167 studies 

over the last 35 years. By analyzing the investigations of the past decades, they construct a database of the different 

outcomes of the studies to make them statistically applicable. The analysis indicates that the overall connection 

between corporate social and financial performance is positive but small. The association is the weakest for the 

dimensions of corporate policies and transparency. However, in contrast, it is the strongest for charitable 

contributions, revealed misdeeds, and the environmental performance. 

The link between CSR and the financial results of a company is questionable. Since the relation can be 

negative (Friedmann, 1970), neutral (Kenneth E. Aupperle, Archie B. Carroll, 1985) or positive (Graves & 

Waddock, 1994). Based on the diverse and different methodologies the studies are hardly comparable. However, 

it can be outlined that most of the studies report a positive relationship between the CSR and the financial 
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performance of a firm (Margolis and Walsh, 2003). This can be seen as a first indicator how the relationship might 

be between the environmental performance and the financial performance because the environmental performance 

is part of CSP. Since this work focuses on India, the following part shows the existing research for CSR and the 

company’s performance, especially for India. 

3.1.1.4 The Link between CSR and the Financial Performance of a Company in India 

The academic literature which links the CSR to the financial results of companies in India is very limited. 

The focus of CSR research, in particular for this country, is dominated by investigations, to analyze the uniqueness 

of CSR in India like in Arora and Puranik (2004). The approach of Sagar and Singla (2004) connects the CSR with 

trust and the lessons learned from India. However, the former existing research gap in exploring the link between 

CSR and the financial performance of companies in India is narrowed by Mishra and Suar (2010). 

According to the Mishra and Suar (2010), Indian companies are underdeveloped in contrast to their 

worldwide counterparts, regarding CSR disclosures and in addition to that there is no systematic CSR database 

existing. Therefore, they developed a comprehensive measure of CSR based on the databases Centre of Monitoring 

Indian Economies (CMIE) and Indian Business Insight Database. The measures incorporate ethical, social, 

economic and legal issues deducted from global and local standards. To combine the CSR measure with the future 

plans of CEO’s of Indian companies, the researchers sent out questionnaires to several hundred corporations, with 

almost no response. It was challenging for the authors to find reliable measures for CSR. Driven by that, the final 

dataset consists of 150 Indian companies. The financial performance of these is assessed by using the three year 

average of the industry-adjusted ROA from 2003 to 2006, built on the CMIE database. The analysis of the outcome 

is separated in the different fields: employees, customers, investors, community, and the environment. Overall 

increase in the aggregated CSR boosts the firm performance was found. The authors relay this on two reasons. On 

the one hand, the CSR-induced revenue can increase from enhanced sales and price margins. On the contrary, tax 

concessions and reduction of duties by the government to promote CSR activities can affect that.  

All in all, it is observable, that various research fields are existing in the CSR area. As it is shown, different 

researchers have different approaches and even if they analyze the same effect they most likely will not find out 

identical results. That is based on the enormous amount of possible variables that can be used to categorize and 

measure the performance. As indicated by the work of Margolis, Elfenbein, and Walsh (2009) the link between 

the environmental performance of a company and the financial performance is stronger than for other categories 

like the transparency, and thus the following part of the literature review is focused on this particular area of the 
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CSR activity. Moreover, it is necessary to get a deeper understanding of this field to base the following research 

on the both performance parameters on an overarching literature analysis. 

3.2  Meta-Study: Environmental Performance – Financial Performance 

3.2.1 The Link between Environmental Performance and Financial Performance  

The CSR performance and the environmental performance of enterprises are not one on one comparable. 

That is enforced by the fact, that environmental aspects are just a part of the entire CSR activity of a company. 

Other CSR pillars like the social and the corporate governance influence the CSR performance of a firm as well. 

In light of the research questions of this work, it is mandatory to analyze the environmental effect isolated. Latter 

purely displays the environmental activities and actions of a company, without the entire range of CSR activities. 

This perimeter is done as a limited meta-study of the existing research to explore the correlation between the 

environmental and the financial performance of companies.  

The link between the environmental and financial performance of corporations is investigated in several 

academic papers. Anyhow, there is no clear empirical evidence existing, how both parameters are linked to each 

other. Based on the literature, the relationship can be positive (Karpoff, Lott, & Wehrly, 2005; King & Lenox, 

2002; Russo & Fouts, 1997), neutral (Earnhart & Lizal, 2007; Elsayed & Paton, 2005) or negative (Filbeck & 

Gorman, 2004). The conflict between the outcomes is mainly attributable to the different choice of performance 

indicators and the used methodology, as pointed out by Griffin and Mahon (1997).  

Even the meta-studies, created by Margolis, Elfenbein, and Walsh (2009), Horváthová (2010) and 

Endrikat, Guenther and Hoppe (2014) do not résumé with comparable outcomes. The mentioned researchers focus 

their meta-studies on variables like environmental performance indicators, time and financial indicators. The 

following meta-study literature review is based on a selection of academic papers, to get an overall picture of the 

present investigations in the research field of the environmental and financial performance. Latter are the 

investigation base of the three mentioned meta-studies, enhanced by the latest investigations in this area of the 

inquiry. The additional papers were identified by an extensive literature search via Google Scholar, RePEc, and 

cross-references.  

After a compromised database description, the analysis starts with focusing on the overall outcome for 

each variable and concentrates. In a second step detailed and separately on the studies which find a positive, 

negative and neutral link between the both parameters environmental performance and the financial results.  
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The database consists of 25 studies from 1978 to 2007 published in different journals. To compare the 

different studies the variables author, year, journal, amount of analyzed companies, geographical area, analyzed 

business fields, a performance indicator for the environmental and financial performance, control variables and 

the outcome are selected as an investigation base (Table 1). The selection relies on the approach used by Margolis, 

Elfenbein and Walsh (2009) and was enlarged by the geographical component to have a database which allows 

differentiating between regions in the analysis, which is a major factor for the research question of this work. 
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Table 1 – Meta-Study Database 

Study # Author Year Journal 
Number of 
Companies 

Geographical 
area 

Sample of 
companies Environmental measurement 

Financial 
measurement Control variables Outcome 

1 
Blacconiere and 
Patten  1994 

Journal of Accounting and 
Economics 47 USA Chemicals Annual Report Stock returns 

Company is its 
own control positive 

2 Clemens 2006 Journal of Business Research 76 USA Steel Survey ROA Industry, Size positive 

3 Hamilton 1995 
Journal of Environmental 
Economics and Management 50 USA all TRI Stock returns 

Company is its 
own control positive 

4 
Johnson and 
Greening 1999 

The Academy of 
Management Journal 252 USA all KLD 

ROA, ROE, 
ROS Industry, Size positive 

5 
Judge and 
Douglas 1998 

Journal of Management 
Studies 170 USA all Survey 

ROI, change 
relative to 
other 
industries Size, Industry positive 

6 
Karpoff, Lott, and 
Wehrly 2005 

The Journal of Law and 
Economics 423 USA all 

Announcement in the Wall 
Street journal that a firm is 
being investigated, accused or 
has settled charges of an 
environmental violation Stock returns 

Company is its 
own control positive 

7 
Khanna, Quimio, 
and Bojilova 1998 

Journal of Environmental 
Economics and Management 91 USA Chemicals TRI Stock returns 

Company is its 
own control positive 

8 King and Lenox 2001 Journal of Industrial Ecology 652 USA Manufacturing TRI Tobin's q Industry, Size positive 

9 King and Lenox 2002 Management Science 614 USA Manufacturing TRI 
ROA, Tobin's 
q Industry, Size positive 

10 
Klassen and 
McLaughlin 1996 Management Science 98 USA all NEXIS Stock returns 

Company is its 
own control positive 

11 Konar and Cohen 1997 
Journal of Environmental 
Economics and Management 128 USA Manufacturing TRI Stock returns 

Company is its 
own control positive 

12 Konar and Cohen 2001 
The Review of Economics 
and Statistics 233 USA Manufacturing TRI Tobin's q Industry, Size positive 

13 
Menguc and 
Ozanne 2005 Journal of Business Research 140 Australia Manufacturing Survey Earnings Industry, Size positive 

14 Nakao et. al. 2007 
Business Strategy and the 
Environment 278 Japan Manufacturing Survey 

Tobin's q, 
ROA Industry, Size positive 

15 Nehrt 1996 
Strategic Management 
Journal 50 8 countries Pulp & Paper Environmental investments Net income Industry, Size positive 

16 Russo and Fouts 1997 
Academy of Management 
Journal Jun 243 USA all Environmental data ROA, Sales Industry positive 

17 Shane and Spicer 1983 Accounting Review 72 USA all CEP Stock returns 
Company is its 
own control positive 
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18 Spicer 1978 Accounting Review 17 USA Pulp & Paper CEP 
ROE, P/E 
ratio Industry, Size positive 

19 Elsayed and Paton 2005 
Structural Change and 
Economic Dynamics 227 UK all Management Today survey 

Tobin's q, 
ROA Assets, Risk neutral 

20 Earnhart and Lizal 2007 
European Environment 
Journal 436 Czech all Air Pollution  ROA Industry, Size neutral 

21 

Al-Tuwaijri, 
Sulaiman A., 
Christensen, 
Theodore E., 
Hughes, K. E. 2004 

Accounting, Organizations, 
and Society 198 USA all Waste 

Industry adj. 
Annual return Industry, Size positive 

22 Bhat 1999 Environmentalist 186 USA all 
Violations environment 
regulations Profit margin Industry, Size positive 

23 
Filbeck and 
Gorman 2003 

Environmental & Resource 
Economics 24 USA Electronic CEPD Returns Industry, Size negative 

24 
Halkos and 
Sepetis 2007 Ecological Economics 11 Greece all ISO 14000 Returns Industry, Size positive 

25 Telle 2006 
Environmental and Resource 
Economics 100 Norway all Log of several pollutants ROS Industry, Size neutral 

 

 Source: Own creation  
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3.2.1.1 Overall Outcome 

The overall result of the basic meta-study is that 84% (21) of the analyzed studies identify a positive 

relationship between the environmental and the financial performance of companies. This first conclusion supports 

Margolis and Walsh (2003) by arguing that most of the studies report a positive impact of CSR on the financial 

performance of a company. Since the environmental performance is a subset of CSR the argumentation even holds 

for this, too. Three studies (12%) do not show a positive, neither a negative link between both parameters, so the 

studies are grouped in the section “neutral”. Just Filbeck and Gorman (2004) do not identify a positive or negative 

relation.  

3.2.1.2 Variable Year 

To consider a complete picture of the existing literature linking the environmental and financial 

performance of companies, the database covers the time span from 1978 to 2007. The first research is released by 

Spicer (1978) and the latest ones by Nakao, Amano, Matsumura, Genba and Nakano (2007), Earnhart and Lizal 

(2007) and Halkos and Sepetis (2007). Almost 50% of the analyzed papers are published before 1999, the 

timeframe with the highest paper density is based on the data sample from 2005 to 2007, since 20% of the 

investigations were carried out during this period.  

3.2.1.3 Variable Geographical Footprint 

By comparing the geographical footprint of each study, it is observable, that 72% of the researchers use 

the US-market as a basis for their investigations (18). The remaining seven studies use equally distributed other 

developed countries like Australia, Japan, Norway, the UK, Czech, and Greece. No study analyzed the effects in 

emerging or developing countries. The reason for this might be due to the fact that the prior meta-studies did not 

use the geographic variable as part of the inquiries. Next to that the availability of data might be a driver for just 

considering developed countries because for these the database is commonly greater and more comprehensive 

(Mishra & Suar, 2010), especially since the first report was published in 1978.  

3.2.1.4 Variable Number of Analyzed Companies 

The spectrum of the business database varies from 11 (Halkos & Sepetis, 2007) to more than 652 analyzed 

companies (King & Lenox, 2001). In average each report is based on data from 193 companies. The distribution 

analyses show that 80% of the papers include more than 50 companies, and 50% use even more than 140 different 

companies to link the environmental and financial performance of businesses.  
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3.2.1.5 Variable Business Fields 

While focusing on the various business fields, the analyzed firms are acting in; it shows that 52% (13) of 

all papers do not distinguish between business areas since they analyze an entire index or samples of companies 

that are not selected because of any division restriction. 24% (6) focus the investigation on the manufacturing 

industry. The authors isolate this business area to exclude service companies which do not produce goods. This 

exclusion is driven by the research approach that service companies do not produce as many waste and GHG 

equivalents as manufacturing companies and might bias the results (King & Lenox, 2002). A comparable approach 

is used by two other studies (8%), which spotlight on chemical companies. Those firms are one of the main issuer 

of toxic waste and are faced the risk to pollute huge parts of the landscape by small accidents within the production 

process (Blacconiere & Patten, 1994). So it seems reasonable to analyze the effects isolated from this industry 

section. The same logic if used by Nehrt (1996) and Spicer (1978) with the distinction that they analyze the 

pollution intensive pulp and paper industry.  

3.2.1.6 Variable Environment Performance Indicators 

The selected reports show a diversified picture by choosing an indicator to measure the environmental 

performance since 16 different indicators are used. That is not unexpected since it is not a single indicator existing 

which overarches all aspects of the environmental performance (J. D. Margolis et al., 2009). A driver for this relies 

on the subjective aspects of environmental performance like the management approach (Filbeck & Gorman, 2004). 

Therefore, researchers developed in their approaches useful measures to find the best investigation baseline. 

Almost a quarter (6) of the studies use the Toxic Release Inventory (TRI) data to measure the environmental 

performance of companies. The collection of the toxic date is based on the Emergency Planning and Community 

Right to Know Act of 1986, which requires all facilities operating under the SIC codes 20-39 to report all their 

releases of toxic chemicals (Khanna, Quimio, & Bojilova, 1998). Nevertheless, just 25% of the studies use this 

approach as a measurement base, a reason for that might be, that TRI measures just the pollution companies 

generate. TRI does not consider environmental friendly activities like the use of renewable energy. Further studies 

(16%) use a CEO or the management survey to measure the environmental performance driven by the lack of 

reliable data to indicate the performance consistently. Other used indicators are for example the KLD database, 

which rates companies based on the nine dimensions of CSP, the environmental investment of businesses, or the 

waste production of a firm. Multiple measures are used to identify the environmental performance, so it is evident 

that most of the studies vary mainly based on this aspect of determining the environmental performance.   
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3.2.1.7 Variable Financial Performance Indicators 

By focusing on financial indicators, it is observable, that the variety of different indicators is less compared 

to the environmental indicators since they are more concentrated. The 25 underlying reports use twelve different 

indicators to measure the financial performance of a company. The three most prominent indicators used in 58% 

of the cases to measure the environmental performance are ROA, stock returns and Tobin’s q. The indicator ROA 

is used by 23% of the studies. Authors argue that it is an ideal parameter to show the financial results of the 

companies, and base the argumentation on various financial specialized investigations (Earnhart & Lizal, 2007). 

Stock returns are used as often as the ROA. This indicator is utilized seven times and considers the shareholder 

perspective, next to the replies received out of the increase or decrease in the share price. Also, the dividends are 

considered (Shane & Spicer, 1983). The third popular measure is Tobin’s q (16%) it is used five times, Konar and 

Cohen (1997) argue that it describes the financial performance better than simple indicators like the stock returns.  

As a first résumé, the meta-study indicates, that most of the paper identify a positive link between the 

environmental performance and the financial performance. Next to that the database consists mainly of companies 

listed in the USA and includes on average 193 companies. Moreover, the majority of studies do not distinguish 

between different business areas while selecting the investigated companies. If a focus is set, it is primary the 

manufacturing, chemical or the pulp and paper industry since these business areas are identified as the leading 

generators of waste and pollution. Furthermore, the literature does not agree on a common indicator to determine 

the environmental performance of a company. The most often used indicators out of the 16 different ones are based 

on the TRI and surveys. Besides more than 50% of the studies focus on three indicators to measure the financial 

performance, these are the ROA, stock returns, and Tobin’s q. These outcomes are identified by analyzing the 

entire database of 25 papers. As a next step, this work analyzes the indicators in light of the final negative, neutral 

or positive identified connection and unleash connections between the variables.  

3.2.2 The Negative Link between Environmental and Financial Performance  

To the best of the author's knowledge, just a single paper out of the selection shows a negative relationship 

between the both indicators. It was published by Filbeck and Gorman (2004). As most of the reports, US companies 

are the analyzed base. In contrast to the average of analyzed companies of 193, this study uses a database of 24 

businesses that is compared to the mean value relatively small. Moreover, Filbeck and Gorman are the only 

researchers who are limiting the studies on the electronic industry. Another differentiator is the database and 

indicator, which are used to measure the environmental performance of a company. The Investor Responsibility 

Research Center (IRRC) Compliance Index is taken to measure the performance based on the Corporate 

Environmental Profiles Database (CEPD). It contains information on environmental records of S&P 500 
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companies and groups these into four different categories. With this approach, the authors can base their research 

on a kind of objective database, which is not adjusted or weighted by the end user. According to Filbeck and 

Gorman (2004), the lack of consensus of investigations, analyzing the link between the environmental and 

financial performance of companies is attributed to several facts. These are the costs of fulfilling with 

environmental guideline can be significant and unfavorable to shareholder affluence. Companies that can control 

pollution parameters might also be able to monitor another cost of production and earn by that a higher rate of 

return.  

3.2.3 The Neutral Link between Environmental and Financial Performance  

The three studies that do not find a positive or negative link between the environmental and financial 

performance of enterprises are published by Elsayed and Paton (2005), Telle (2006) and Earnhart and Lizal (2007). 

Their works were released from 2005 to 2007, so they are some of the latest published studies. Next to the huge 

amount of papers, that use US-companies as an investigation base, the ones with a neutral outcome do not use US 

data. The studies are based on data from the UK, Norway, and Czech. Almost 43% of the studies, which do not 

use US market numbers count on the three studies that find a neutral link between the environmental and the 

financial performance of companies. A driver for this outcome might be found in the different dynamics, 

structures, and reactions of the economies of these countries since no economy is directly comparable to another. 

On the other hand, four studies, using different data as well and show a positive link. However, this current work 

is investigating the market in India. Therefore, the analysis will be controlled for this eventually existing effect. In 

contrast to the small number of different investigated companies, which were used to show a negative connection, 

Elsayed & Paton (2005), Telle (2006) and Earnhart & Lizal (2007) use on average 254 different companies to 

support their hypothesizes. That is even above the overall average.  

By focusing on the measurement of the environmental performance, three different approaches can be 

identified. That is not unexpected since it cannot be outlined a significantly common used indicator to measure the 

performance. Elsayed and Paton (2005) use UK firms of the Management Today Survey of Britain’s Most 

Admired Companies, this is comparable to the Fortune Corporate Index were they especially use the community 

and environmental responsibility score evaluating criteria as a proxy for a firm's environmental performance. 

Earnhart and Lizal (2007) use on the other hand the air pollution control of companies to examine the effect the 

corporate financial performance. The pollution data is based on the Czech Hydrometeorological Institute Database 

REZZO. Telle (2006) is using a comparable approach by utilizing the database provided by the Norwegian 

Pollution Control Authority. In contrast to Earnhart and Lizal, Telle considers different polluting operations and 

does not limit his observations and analysis on the air pollution. A higher consensus exists while choosing the 
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indicator to measure the financial performance of the companies. All studies use measures that are based on the 

return of assets or sales. Additionally, the indicator Tobin’s q is employed by Elsayed and Paton (2005), since they 

argue that Tobin’s q and the profitability measures like the ROA should be started as complements rather than 

substitutes. So they do not argue against the measures, used in the other studies, they just extend them.  

All in all, it is perceptible that the three studies with a neutral outcome do not use the data of companies 

based in the USA, like most of the other studies with a positive or negative result. Moreover, it is not possible to 

identify a common indicator to measure the environmental performance of companies. Every study is using a 

different approach, by focusing on various aspects of the performance. So for the neutral investigations, the 

outcome is the same as for all studies combined. In contrast, a consensus can be observed regarding the 

measurement of the financial performance of a company. Every study is using return based measures to the extent 

that one investigation is using Tobins’s q additionally.  

3.2.4 The Positive Link between Environmental and Financial Performance  

As stated, the majority of studies show a positive relationship between the environmental and the financial 

performance of a company. Precisely, 21 out of 25 studies. The following investigation of the studies gives an 

overview of the variables used and tries to identify similarities and interconnections.  

3.2.4.1 Geographical Footprint 

While focusing on the 21 investigations, which identified a positive link, the US-market and US-

companies are still the leading analysis base, since 81% (17) of the paper use this region as the analysis base. 

Hence, it is more likely to find a positive link between the environmental performance and the financial 

performance of a company when it is located in the US. The main driver for this concentration is the quality and 

the availability of data (Khanna et al., 1998). Latter is triggered by the accessibility of data to measure the 

environmental performance. Reliable financial information of companies is convenient accessible if the company 

is a publicly traded since these have to publish financial quarterly based on the IFRS and US-GAAP reporting 

standards. Thus following, the variables to calculate for example the ROA can be extracted out of the quarterly 

reports of the stock listed firm and even more suitable out databases like Datastream or Bloomberg. The critical 

driver is the availability of consistent and comparable operating figures regarding the environmental performance 

of companies. In contrast to the financial data, firms are not pledged by the stock and accounting laws to publish 

this information externally. Since the awareness of good environmental behavior of individuals and companies 

has become more and more a discussed topic in the society, and the governmental legislative process via climate 

agreements like the Kyoto or the Copenhagen Protocol, companies are getting more sensible and proactive to by 
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publishing data to determine the environmental performance (Nakao et al., 2007). The US is one of the leading 

industry nations, with a large base of public listed companies, and thus financial and even environmental data is 

easier and time wise earlier accessible for this market compared to other countries (Khanna et al., 1998). This is 

triggered by law incentives like the Emergency Planning and Community Right to Know Act of 1986 of the United 

States, that forces companies to publish toxic release information. The described effect of the availability of data 

from the US and the slowly increasing database of other developed countries is observable by the publishing date 

in connection with the analyzed companies. Out of the four studies that find a positive link between the 

environmental and financial performance of companies, three of them were not published before 2005. Hence, 

these are the most actual studies (Halkos & Sepetis, 2007; Menguc & Ozanne, 2005; Nakao et al., 2007). The 

markets they use as an investigation base are developed markets as well, like Japan, Greece, and Australia. That 

indicates that the size effect of the market is not a single driver while defining a research base. Otherwise, enormous 

markets like Russia or China should be considered in the investigation. So based on the meta-study it seems 

reasonable, that the link between the environmental and the financial performance of companies is mainly 

investigated for developed countries, combined with a reliable and comparable database to measure the 

environmental performance. That might be an indicator, why, no study analyzed the effect for India so far. 

3.2.4.2 Number of Analyzed Companies 

The comparison of the average number of businesses analyzed by the authors of all 25 studies and the 21 

studies which identify a positive link exhibits only slight deviations. While the overall average is 193 companies 

the average for the 21 studies is insignificantly smaller with 192. Since the difference is subtle, it does not surprises 

that even the investigation with the largest number of analyzed companies (King & Lenox, 2001) and the one with 

the smallest number (Halkos & Sepetis, 2007) do identify a positive relation between the environmental and the 

financial performance of companies. So it is based on the number of analyzed companies, no effect observable 

which might indicate a connection between the scope,data points of the different papers and the outcome since 

both studies find the same connection (Figure 3). 
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Figure 3 - Meta-Study: Number of Analyzed Companies 

 

Source: Own creation based on the created meta-study 

3.2.4.3 Industry Sections 

The studies which identify a positive relationship use various types of companies as the investigation base. 

In total, six differentiations are used (Figure 4), one of them is the analysis without a selection of specific 

companies or businesses. 10 out of the 21 studies adopt this approach which accounts for 48%. In comparison with 

the percentage rate of 52% out of the 25 papers, a slight difference is observable, which means that the 

investigations with a positive outcome use a marginally more sections specific method. Using a non-selective 

approach can lead to a random selection of companies, like Judge and Douglas (1998). In contrast to that, other 

studies use different noncompany class variables to define their sample. An example for this is the work of Al-

Tuwaijri, Christensen and Hughes (2004), since they use Standard & Poor’s 500 companies as a baseline with the 

specification, that the business has to generate at least one pound of toxic waste per USD 10,000 of revenue to 

ensure a minimum level of environmental exposure. Moreover, the firm has to report complete financial data on 

Compustat; its annual reports should be accessible via the LexisNexis database, and the company has to appear in 

the Wall Street Journal Index.  
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Therefore, a non-selective approach does not automatically indicate, that the companies are selected 

randomly. By focusing on the selective reports, it is observable that 29% of the positive studies choose 

manufacturing companies as the database, which reflects a higher loading of businesses with a manufacturing 

background out of the 25 studies by five percentage points compared to the database of 25 papers. That implies a 

slightly higher using rate of manufacturing companies for studies, which find a positive link between the 

environmental and the financial performance of a company (King & Lenox, 2001; Nakao et al., 2007). As already 

stated, other researchers focus on the pulp and paper and the chemical industry, in the case of the 21 studies, 10% 

using this kind of sample. The chemical industry is used by Khanna et al., (1998) since it is the largest contributor 

to toxic releases and accounts for 53% of the total toxic releases, reported in the 1989 TRI. The trigger to analyze 

the chemical industry of Blacconiere and Patten (1994) is the Union Carbide’s chemical leak in India, which 

resulted in approximately more than 4,000 deaths and more than 200,000 injuries. So their study examines the 

market reaction of chemical firms to this catastrophe. The selection is routed on a comparable argumentation since 

a major issue of social concern is arising out of the operation of companies in the pulp and paper industry because 

of the pollution of air and water resources (Spicer, 1978). Furthermore, this pollution-intensive industry is the 

target of many pollution regulations, and it can benefit from new pollution-reduction technologies since high 

amounts of chlorine gas are used in the pulp bleaching process, a reduction of this eventually offers a first mover 

advantage (Nehrt, 1996). Linking the different industry selections with the number of samples in the investigations 

shows that the average analyzed companies are for the pulp and paper industry and the chemical industry below 

the overall average (34 and 69). That is not unexpected, because of the selection of companies. By comparing the 

sample average of manufacturing companies (341) and studies that do not distinguish between industries (170), it 

is evident that other drivers next to the selection one have to be in place. Otherwise, the average for the 

manufacturing sector should have been lower than the average without selection. Supplementary limitations, as 

already described for Al-Tuwaijri, Christensen and Hughes (2004) are drivers for this mismatch with the selection 

argumentation.   
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Figure 4 - Meta-Study: Industry Sections 

 

Source: Own creation based on the created meta-study 

3.2.4.4 Environmental Performance 

The meta-study shows that several distinct variables are used (Figure 5), by shifting to the different 

approaches of measuring the environmental performance of the sampled companies. The most common indicator 

is TRI in 29% (6) of the reports. That supports the finding that researchers choose a country for their investigations, 

which has a reliable and complete database to measure the environmental performance of a company. As stated, 

the TRI data collection is one of those reliable databases, since companies have to report their toxic releases based 

on the Emergency Planning and Community Right to Know Act of 1986, which requires all facilities operating 

under the SIC codes 20-39 to report all their releases of toxic chemicals (Khanna et al., 1998). 

By analyzing the studies, which are using the TRI information for the environmental performance and the 

number of analyzed companies additional support for the statement that the environmental performance 

measurement is the limitation factor by creating studies in this research field. The papers, using the TRI as a 

measurement, use in average more than 295 different companies as a database for their investigations. Compared 

to the overall average of 193 a gap of more than 100 companies (+51%) is existing. So it indicates, that the quality 

and quantity of the existing TRI data is bigger than the data for other indicators to measure the environmental 

performance. That might be routed in the enforcement by law to publish the data to the authorities in the US 

(Khanna et al., 1998). Therefore, all of the studies using this indicator are focusing on the USA economy and 
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companies. Nevertheless, this approach, used by several authors (Hamilton, 1995; Khanna et al., 1998; King & 

Lenox, 2001, 2002, Konar & Cohen, 1997, 2001) does not reflect the entire scope of the environmental 

performance. The TRI data is based on waste and pollution emissions, other factors that might influence the 

environmental performance as well, e.g. the CO2 emissions, the consumption, and kind of energy or the used 

amount of water are not considered in the TRI measurement. A company for example, which is not polluting the 

environment with toxic chemicals, but using massive amounts of energy produced out of cole, would be scored as 

an environmentally friendly firm, even if that is not the case. Four studies base their investigations on management 

surveys, to avoid the mentioned TRI limitations (Clemens, 2006; Judge & Douglas, 1998; Menguc & Ozanne, 

2005; Nakao et al., 2007). That represents 19% of the studies and is the second most used variable in this meta-

study to measure the environmental performance of companies. By comparing the companies analyzed it is 

observable that the average number of firms is 15% lower compared to the overall average. About the TRI studies, 

the difference is even bigger. A driver for this is the method, how the authors are collecting the data. Judge and 

Douglas (1998) for example sent out 725 questionnaires to executives of randomly selected US-based companies. 

Since most of the companies do not see additional benefits for answering this kind of studies, the rate of response 

was just 30% (217). Firms are not forced to answer questionaries, and most likely the executives are not willing 

to respond a survey, that might show that the own company has an adverse environmental performance. These 

facts are indicators for the lower quantity of data points by studies using a survey compared to papers, which base 

the investigations on TRI data. Nevertheless, a lower amount and a unique approach measuring the environmental 

performance does not automatically result in a better quality of the data. In contrast to an investigation, which is 

only based on measurable data like the amount of toxic waste produced, a survey database can capture intangible 

incentives and processes of firms. A questionnaire might include questions regarding the future environmental 

investment plans or if the management's wage is linked to environmental friendly incentives like the reduction of 

the CO2 emissions of a company. However, a survey is still based on the subjective opinion of one single manager, 

in most of the cases, the answer can not be proofed right or wrong because of the missing transparency. A more 

objective indicator to measure the environmental performance is used by Shane & Spicer (1983) and Spicer (1978). 

Both studies use the rating of the Council on Economic Priorities (CEP), it is an external organization that was 

formed in the US with the objective to collect information regarding the social performances of corporations. In 

contrast to a survey, the CEP rating is created by a third party and is supposed to be objective. The Study of 

Johnson and Greening (1999) used the already described KLD rating to determine the environmental performance 

of companies. Out of the 25 studies of the meta-study, that paper is the only one who is using this objective 

indicator. Other studies like the one made by Graves and Waddock (1994) used the KLD rating as well, but they 

are not part of the meta-study since they do not exactly investigate the link between the environmental and the 

financial performance of a company. Next to the mentioned variables other papers used variables like the violations 
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of environmental regulations (Bhat, 1999), the waste production (Al-Tuwaijri et al., 2004) or the environmental 

investments of the firm (Nehrt, 1996). 

To sum up, it is not possible to identify the best case indicator to measure the environmental performance 

since some indicators focus on the quantity aspects and other on the quality aspects. That results in advantages and 

disadvantages of the different approaches. Moreover, not each indicator can be controlled externally. The most 

commonly used indicators are the the TRI and the survey. So a best case indicator, that combines quantity and 

quality aspects can not be identified out of the meta-study. The KLD indicator might have the potential to combine 

both aspects in a right way.   

Figure 5 - Meta-Study: Environmental Measurement 

 

Source: Own creation based on the created meta-study 

3.2.4.5 Financial Performance 

Compared to the different measurements of the environmental performance, the various indicators used 

for the financial performance of a company are less diversified compared to the environmental performance one, 

since 64% of the used KPIs are based on three measures (Figure 6). These are the stock returns (30%), the ROA 

(19%) and Tobin’s q (15%). To determine the financial performance of a company the authors are not forced to 

find a reliable database, as it is the case for the environmental indicators, since as long as the companies are public 

listed ones, they have to disclose their financials based on IFRS and US-GAAP, as described in section 3.2.4.1. 
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The challenge is rather to determine one financial indicator out the various ones, which displays the financial 

performance of a company realistically. The most common used indicator are the stock returns (Blacconiere & 

Patten, 1994; Hamilton, 1995; Karpoff et al., 2005; Khanna et al., 1998; Klassen & Mc Laughlin, 1996; Konar & 

Cohen, 1997; Shane & Spicer, 1983). The stock market-based approach is used because of several attractive 

aspects. This approach has a strong theoretical and empirical foundations in the financial market literature since it 

is based on the efficient markets hypothesis, which implies that the stock price fully reflects the value of a firm 

(Konar & Cohen, 1997). As long as the theory holds, the stock price of a company reflects the fair value of a 

company. Moreover, the indicator has the advantage that it measures the value of a company and performance 

forward-looking, because of the incorporate future performance (Konar & Cohen, 1997). The second most used 

variable to determine the financial performance of a company is the ROA (Clemens, 2006; Johnson & Greening, 

1999; King & Lenox, 2002; Nakao et al., 2007; Russo & Fouts, 1997). It is a standard and often used accounting 

measure to determine the financial performance and is found commonly in strategy research. The indicator is 

convenient to calculate since it is just dividing the earnings before interest by the average total firm assets (King 

& Lenox, 2002). The third indicator is Tobin’s q, which is used several times by the authors to determine the 

financial performance of a company (King & Lenox, 2001, 2002; Konar & Cohen, 2001; Nakao et al., 2007). 

Tobin’s q is used in most of the cases additional to the ROA since it reflects the inherent value of companies. 

Moreover, it mirrors future gains as the stock value of a company more properly (King & Lenox, 2002). It is 

calculated by dividing the sum of a company’s equity value, net current liabilities by total assets and the carrying 

amount of long-term debt by total assets (King & Lenox, 2002). Other measures like the return on sales (ROS), 

the net income or the profit margin are just used by individual researchers and reflect a minority (Bhat, 1999; 

Johnson & Greening, 1999; Nehrt, 1996). Since most of the paper use various variables and control variables to 

measure the financial performance of a company, the total number of variables used is higher than the number of 

studies.  

The determination of the financial performance is not as complex as the identification of the environmental 

performance. That is primarily driven by the fact that the financial performance can be measured without 

subjective adjustments and limitations. An extensive database is existing, because of the various reporting 

standards. Therefore, not a single researcher is using quantitative methods like a survey or a self-constructed 

indicator to determine the financial performance. All papers use Compustat, Bloomberg, Reuters or comparable 

datasets, which are transparent and accepted.  
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Figure 6 - Meta-Study: Financial Measurement 

 

Source: Own creation based on the created meta-study 
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data are limiting the utilization. The major driver for this is the variable to measure the environmental performance. 

The meta-study illustrates that primary quantitative or qualitative variables are used and that both have their 

limitations regarding the validity. A good solution for this might be a database of a third party, which combines 

both quantitative and qualitative aspects to display the environmental performance as accurate as possible. A 

potential database for this might be ASSET4 as used by Cheng, Ioannou and Serafeim (2014) to link the CSR 

activity of a firm to the access to finance since it combines both aspects and evaluates a score for the performance 

out of it. The key variables used are the stock returns, the ROA, and Tobin’s q.  

The entire literature review shows that CSR with all different aspects is a huge research field with many 

different niches, which is becoming more important for the society and investors since studies explore various 

CSR activities of companies that influence the business performance. The aim of this work is to analyze the link 

between the environmental performance and the financial results of corporations in India. Therefore, the created 

meta-study shows the various findings and approaches to the academic literature so far. Nevertheless, it is 

observable that the niche of analyzing these effects for India is not covered so far. Several authors do this for 

countries like the US or the UK but not for the Indian market. Some do consider and analyze the Indian market, 

but they analyze the link of CSR to different performance indicators and not especially the connection to the 

environmental performance (Arora & Puranik, 2004; Mishra & Suar, 2010; Sagar & Singla, 2004). In light of 

these challenges, changes and potential of the Indian market, it is mandatory to analyze these effect for this 

particular market and link it to the INDC with its possible effects on the economy. Therefore, it is the aim of this 

work to narrow the existing research gap and thus to investigate the link between the environmental and financial 

performance of a company in India. In a best-case scenario, this work finds a connection that might be useful for 

investment decisions from a shareholder’s perspective. 
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4 Contextual Situation in India 

This part of the work focuses on the economic and environmental situation in India as well as on the 

incentives and regulations by the government to reduce the GHG emissions and environmental pollution. The first 

chapter deals with the current environmental legislation in India and the incentives and goals of the government 

to increase the environmental performance with a focus on the INDCs. This is followed by an expert interview 

with Prof. Dr. Amit Garg to evaluate the environmental activities and outline a forecast scenario for the future 

environmental awareness and performance of Indian companies.  

4.1 The Current Environmental and Economic Situation in India 

The climate change is a major challenge for the world economy and especially emerging countries. Some 

countries in the world are particularly exposed to the properties of climate change. Among these countries is India 

with its enormous population, its extensive seaside zones, the islands, its agricultural economy and the Himalayan 

region (Garg et al., 2015).  

India is a vast country, which accounts for 2.4% of the world’s surface area. On this, it gathers around 

17.5% (1.3 billion people) of the global population. Almost 24% of the worldwide population without access to 

electricity (304 million people) lives in India, and more than 30% of the individuals live under the poverty line 

(OECD, 2016). Major parts of India are rural areas where the inhabitants use solid biomass like coal for cooking. 

Moreover, nearly 92 million people do not have access to safe tap water, and the energy consumption was on 

average 0.6 tons of oil equivalent (toe) per capita as compared to a worldwide average of 1.88 toe per capita of 

India in 2011 (Garg et al., 2015).  

The per capita GDP (nominal) of India is around USD 1,408 per annum, which additionally indicates that 

India is an emerging country. Nevertheless, this indicator does not reflect the various and huge inequalities 

amongst India’s regions and people. More than 380 million citizens in India live in poverty. Furthermore, almost 

2 million inhabitants are houseless. By using the European definition of a house or a place to stay, the number 

would be even higher since many people live in self-build houses out of plates without permission by the state. 

Moreover, the per capita electricity consumption stands low at 917 kWh, which is barely one-third of the world’s 

per capita average consumption (Union Environment Ministry India, 2015). 

Since more than 300 million people in India do not have access to energy, an enormous potential demand 

is still to be met by suppliers in the future. That leads to a higher need for investments in infrastructure and energy 
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(Union Environment Ministry India, 2015). It can be observed by the past increase of energy demand in India. 

From the year 2000 to 2015 on the energy demand almost doubled and accounts for 10% of the growth in energy 

demand worldwide in 2015 (OECD/IEA, 2015).  

As of end 2015, India has a power generation capacity of 290 gigawatts (GW) on the supply side. This is 

primarily produced out of coal, which makes up 61% of the overall production, followed by hydropower (15%) 

and natural gas (8%) (OECD/IEA, 2015). Compared to biomass, the coal-based electricity generation produces 

twice the amount of CO2 equivalent emissions. Coal-based energy production is responsible for the highest CO2 

equivalent emission of all fossil fuels in India in 2015. That leads to a weak overall environmental performance 

since the emissions could be lowered by alternative means of energy production, like hydropower, which only 

accounts for 15% of overall power generation in 2015. Nevertheless, it is not unexpected that India strongly utilizes 

coal-based power plants as the main source of electricity production since it is the cheapest way to produce 

electricity and India has vast domestic coal resources. The production of one kWh electricity out of coal costs 

around INR 2.1 (USD 0.03) compared to INR 5.1 (USD 0.08) out of nuclear technology or INR 5.5 (USD 0.08) 

out of wind turbines (Central Statistics Office India, 2015).  

India is still an emerging country with a low GDP per capita and an enormous need for energy now and 

in the future. Out of economic aspects, it would therefore be reasonable to use the cheapest way of power 

generation to quickly catch up economically to other developed nations and consider the environmental aspects 

just secondarily. Even if this would be the cheapest way for an emerging country, India is not following this 

approach. The Indian government announced in October 2015 their ambitious INDC targets for the future. This 

display measures how the country plans to produce energy in the future and outline a bold move from fossil energy 

sources to environmentally friendly, but expensive renewable sources of energy production (Kanitkar, 2012).  

4.2 The Intended Nationally Determined Contributions 

The Intended Nationally Determined Contributions is a term created and used under the United Nations 

Framework Convention on Climate Change (UNFCCC) for cutbacks in greenhouse gas releases. All the 197 

countries that signed the UNFCCC agreed to outline what post-2020 climate actions they intend to undertake to 

the 2015 United Nations Climate Change Conference held in Paris. These intended contributions were resolute 

without prejudice to the legal nature of the contributions (UNFCCC, 2016b).  

The INDCs follow agreements like the Kyoto Protocol from 1997, which includes commitments of parties 

to comply with binding reduction targets. The Kyoto Protocol was followed by the Bali Conference of the Parties 
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(COP) from 2007, which introduces Nationally Appropriate Mitigation Actions (NAMA), to engage developing 

countries involuntary mitigation efforts. Afterward, the Copenhagen COP in 2009 defined a comprehensive 

international system for collective action, and major emerging countries announced voluntary mitigation pledges. 

The COP of Warsaw in 2013 and the Lima COP in 2014 have built the base for the INDC since the UNFCCC 

member agreed on preparing the INDCs for the 21th COP in Paris (Ministry of Environment Forest and Climate 

Change India, 2015; UNFCCC, 2016a). 

INDCs can be seen as an international communication platform for governments to announce and confirm 

the actions they will take to reduce the greenhouse gas emissions in their countries. Therefore, INDCs do 

individually reflect each nation’s motivation for decreasing emissions, given its social surroundings and 

competencies. There exist no strict format and design of the INDCs, but most countries may address in the INDCs 

how they are going to adapt to climate change impacts, and  to what extent they need support to reach the targets 

(UNFCCC, 2016b). 

The term INDC can be seen as a settlement between "quantified emissions limitation and reduction 

objective" (QUELROs) and NAMAs that are used by the Kyoto Protocol to define the diverse legal requirements 

of developing and developed nations. It combines the bottom-up system in elements through which countries put 

forward their agreements in the context of the social surrounding and the top-down regime of the United Nations 

climate agreement. After the Paris Agreement is endorsed, the INDCs will become the first environmental targets 

under the UNFCCC that do not distinguish between developed and developing countries, since it applies to both 

equally (UNFCCC, 2016b). 

4.2.1 Goals and Expected Effects of the INDCs 

The initial idea of the INDCs is to limit the global warming to a maximum increase of two degree Celsius 

(on the 1990 baseline) by incentives and actions on the national level of the UNFCCC member states. A major 

driver for the global warming is the release of greenhouse gasses. In light of these, every nation has to provide 

sufficient actions to reach the overall goal of fighting the global warming (UNFCCC, 2016a).  

The combined analyses of the INDCs communicated by parties, composed by the UNFCCC Secretariat 

“Aggregate effect on the intended nationally determined contributions,” evaluates how all actions together may 

affect the global warming process. The parties, which submitted INDCs, account for 95.7% of the global CO2 

equivalent emissions, represent almost 99% of the world’s population and 99.7% of the global GDP in 2010 

(UNFCCC, 2016a). 
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The UNFCCC states by comparing the proposed actions due to the INDCs activities that the emission 

growth is expected to slow down by almost a third in the period from 2010 to 2030 compared to the 20 year period 

from 1990 on. Obviously, because several countries are involved in such global effort, the INDCs will lead to a 

lower emission course in contrast to emission levels without INDCs by 2.8 (0.2–5.5) Gt CO2 equivalent in 2025 

and 3.6 (0.0–7.5) Gt CO2 equivalent in 2030 (UNFCCC, 2016a). Even if forecasts indicate a slowdown of the 

growth rate of emissions due to the INDCs, it is expected, that the aggregate emissions continue to increase over 

the next 15 years. So the submitted efforts and actions are according to the UNFCCC unlikely to limit global 

warming to two degree Celsius based on the 1990 temperature. To reach the ambitious and necessary target of 

slowing down the global warming to two degree Celsius additional and extensive efforts are needed. Since the 

determination of the temperature levels by the end of 2100 do heavily depend on expectations regarding the 

technology development, socioeconomic drivers and actions undertaken by parties, the UNFCCC secretariat does 

not forecast this time horizon (UNFCCC, 2016a). 

4.3 India’s INDC 

On the 1st October 2015, the Union Environment Ministry of India submitted its INDCs to the UNFCCC 

for the climate conference in Paris. Union Minister for Environment, Forests and Climate Change Prakash 

Javadekar introduced it to the public and stated: “that for a developing nation, India’s goals for tackling climate 

change were far more ambitious than compared to that of other developed countries” (Javadekar, 2015). That is in 

alignment with the speech of the Prime Minister of India, Narendra Modi, who stated in front of the UN General 

Assembly: “When we speak of climate justice, we demonstrate our sensitivity and resolve to secure the future of 

the poor from the perils of natural disasters” (Union Environment Ministry India, 2015). India’s INDCs consist of 

seven major targets to reduce the global warming and the emissions of greenhouse gasses.  

1. Put onward and further spread a sustainable and healthy approach to living based on traditions and 

morals of conservation and fairness. 

2. Create a more climate friendly and a cleaner path as compared to the previously used ones with a 

valuable level of economic development. 

3. Tackling the goal to reduce the emissions concentration of GDP by 33 to 35 percent by 2030 based on 

2005 levels.  
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4. Achieve a percentage rate of 40% of the installed electric power capacity out of renewable energy by 

the end of 2030. That should be reached with the help of technology transfers and international finance 

out of the Green Climate Fund. 

5. By the end of 2030, the additional carbon dioxide sink should account for 2.5 to 3 billion tons of CO2 

equivalent. The goal is to achieve this by new forest and tree cover.  

6. The climate will change even with the INDCs in place, so it is a target to adapt better to the climate 

change by increasing investments in improvement plans in areas susceptible to climate change, mainly 

water resources, agriculture, coastal regions, Himalayan region, coastal areas, disaster and health 

management. 

7. So far India does not have the climate technology and knowledge to reach the INDCs targets, so a 

framework has to be introduced which builds capacities and an international architecture to enable 

transmissions of international knowledge and a common collaborative R&D pool to change these (Union 

Environment Ministry India, 2015). 

Two major strategies are used by the government of India under the lead of Prime Minister Narendra Modi 

to achieve the targets of the INDC’s. One is the mitigation strategy, which is the process of reducing the global 

warming and alleviating climate change by a reduction of greenhouse gasses. The other strategy is called the 

adaption strategy. Latter includes approaches to deal with the global warming and reduce the adverse effects on 

the country and the society (Union Environment Ministry India, 2015). 

4.3.1 INDC Mitigation Strategy of India 

A major project by reaching the CO2 equivalent reduction of 3.5 billion tons and a percentage rate of 40 

of the energy capacity out of non-fuel power, is the green generation of Clean & Energy Secure India. It implies 

to increase the capacity of renewable energy by more than five times from 35 GW to 175 GW by 2022. More than 

65% of the installed renewable electrical capacity (23 GW) is contributed by wind energy in India in 2015. The 

wind energy is the primary source of the growth of renewables in India so far and has a future potential of more 

than 100 GW as estimated by the Union Environment Ministry India (2015). To reach a share of 40% renewable 

energy, the aim of the INDCs is to install a capacity of 60 GW of wind power by 2022. Another renewable energy 

source that will be extended is the solar power; it is the goal to install a capacity of 100 GW by 2022 with the 

expectations to scale it up further, compared to 40 GW in 2015. Projects to reach this are for example the 

installation of 25 Solar Parks and the solarization of the 55,000 petrol pumps in India. Hydropower contributes 
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today the highest amount of the renewable energy to the total energy mix of India. The 46 GW installed currently 

is supposed to grow by special programs to promote small and mini hydro projects to more than 100 GW through 

the INDC incentives (Union Environment Ministry India, 2015).  

Next to the displayed renewable energy sources, India is using non-renewable energy as well. As of 2015, 

the share of the nuclear power in the energy mix accounts for 2.2%. Based on the INDC targets this proportion is 

planned to increase by 2032 to a total energy capacity of 63 GW. The plan to increase this source rests on the fact, 

that nuclear energy hardly produces direct greenhouse gas emissions, although the nuclear waste could be a burden 

for the next generations. The major energy source used in India is coal. It accounted for 167 GW in 2015 (61% of 

overall energy production). Based on the fact that the energy demand of India will increase in the future and even 

today more than 304 million people do not have access to electricity, the INDC does not include targets to terminate 

coal power stations. Instead, 144 old thermal stations are planned to be updated with “ultra-supercritical” 

technology, as and when commercially available as part of the future policy. By these actions, the emissions of 

the coal stations would reduce the emissions significantly (Union Environment Ministry India, 2015).  

Next to the improvement of the electricity mix, the mobility sector is supposed to change by achieving the 

INDCs as well. The Faster Adaption and Manufacturing of Hybrid & Electric Vehicles program is envisaged to 

promote the manufacturing of hybrid and electric vehicles and the fast market penetration of these. 

Another program is the Smart Cities Mission that aims to develop a new kind of urban areas by building 

a clean and sustainable environment. How environmental friendly a city is and its degree of air pollution is 

supposed to be measured and observed on the invented national air quality index. Furthermore, 140,000 km of tree 

lines on both sides of national highways through the Green Highways Policy are supposed to capture greenhouse 

gasses (Union Environment Ministry India, 2015).  

4.3.2 INDC Adaption Strategy of India 

To get prepared for the environmental change the government of India plans to install 100 additional 

mobile soil-testing laboratories all over the country to create a national wide soil health card scheme. Since clean 

water is a rare product in India, the “National Bureau of Water Use Efficiency” program controls the efficient use 

of water and promotes the sustainable use of it. Latter is in line with the “Neeranchal” program, which gives 

additional stimulus to watershed expansion over the country. In combination with the “Pradhan Mantri Krishi 

Sinchayee Yojana” program to promote the efficient irrigation of the fields and organic farming practices, the need 

for water can be even reduced (Union Environment Ministry India, 2015). 
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The climate change affects primary the people, who live in rural areas with an insufficient income, so the 

“Give It Up Campaign” tries to encourage inhabitants to give donations on cooking gas to meet the needs of the 

poor ones and promote thereby the shift away from the inefficient and environmental unfriendly use of biomass in 

rural areas for the kitchen (Union Environment Ministry India, 2015). 

4.3.3 INDC Climate Finance Policy of India 

As stated by the Union Minister for Environment, Forests and Climate Change Prakash Javadekar, India’s 

INDC targets are ambitious and require plenty of actions and changes to reach them by the year 2030. Next to the 

requirements of knowledge and technology transfer, it is necessary to display the structure on how to finance the 

climate change actions. The overall determination and quantification of finance necessities for adaptation for a 

diversified country like India cannot be predicted with sufficient proof, given the rapid change of technologies and 

the tremendous versatility of input factors.  

The preliminary estimations indicate a funding need of almost USD 206 billion (in 2015 prices) from 2015 

to 2030 in order to implement the adaptative actions in fisheries, water resources, agriculture systems, and 

ecosystems. Next to this, additional investments are needed to establish a disaster and resilience management 

system. Furthermore, the energy sector has to be reformed because of the different future energy supply, and the 

changes out of the INDCs, first estimations regarding the approximate adaptation cost for the Indian energy sector 

account for roughly USD 7.7 billion until 2030. Another USD 834 billion are according to the National Institution 

for Transforming India required for refinancing the actions that are needed for a moderate low carbon development 

till 2030 (Union Environment Ministry India, 2015).  

So far the climate activities of India have been mainly financed out of domestic resources. Nevertheless, 

due to the massive scaling up of the climate action plans, additional climate finance will be needed. The domestic 

finance plan includes a USD 55.6 million national adaption fund, a reduction of subsidies for fossil fuels and coal 

of up to INR 200 (USD 3.01) per ton. However, preliminary estimations suggest that at least USD 2.5 trillion (in 

2015 prices) are required to meet India’s climate change actions until 2030. It is highly questionable if it will be 

possible to generate this sum out of the governmental budget of India, though. Therefore, the Indian government 

highlights that it needs additional private investments to finance the necessary investments (Union Environment 

Ministry India, 2015).  
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4.3.4 Transformation of the INDCs into the National Law 

As stated, the INDCs are not law binding. They are announced by the national government and do not 

have a legislative character. The necessary actions to reach the goals have to be enforced by domestic law and 

justified by the national parliament. India’s environment policy is anchored in Article 48-A of the Indian 

Constitution and states that the government should protect and improve the environment and save the biosphere. 

The obligation out of article 48-A is to be environmental friendly. It is implemented via various laws into 

the domestic legislation to make it binding for the Indian society. The National Environment Policy is one of these 

and promotes sustainable development of the society. Next to that the National Action Plan on Climate Change 

(NAPCC) consists of eight national missions to combat climate change through the described mitigation and 

adaptation strategies. The coordination of the planning process of the climate change actions and the attempt to 

mainstream it are implemented by the State Action Plan on Climate Change. More specific law incentives are the 

Energy Conservation Act which enact and promote the usage of energy and its protection efficiently. Access to 

electricity and the promotion of renewables is regulated in the National Electricity Policy. Latter is strengthened 

by the Integrated Energy Policy that promotes actions to address climate concerns like the fiscal instrument of coal 

taxes and the increase in taxes on petrol and diesel (Union Environment Ministry India, 2015).  

The Environment Minister Prakash Javedekar has not the intention of making wholesale adjustments in 

existing environmental laws, according to an interview with him in the Times of India (2016). Within the last two 

years, the Minister tightened the anti-pollution rules and cut down delays in the decision-making process. 

Therefore, the laws are sufficient as a legislative environment to reach the targets of India’s INDCs. Nevertheless, 

the government is faced with the problem of the enforcement of the green laws. When companies and citizens do 

not follow the law, the mechanisms of punishment are rare. Therefore, the Minister is introducing an Afforestation 

Fund Management and Planning Authority (CAMPA) law, which includes hefty civil penalty provisions for 

violations of the green laws. According to the Environment Minister, he is going to focus on compliance for the 

next three years. That will be supported by a massive increase of the penalties for violating climate laws from INR 

100,000 (USD 1,505.74) to more than INR 10,000,000 (USD 15,057.42) (The Times of India, 2016). 

4.3.5 Incentives and Drivers for the Change of the Climate Policy of India 

India sets ambitious INDC goals to tackle the climate change since latter is projected to have a severe 

contrary influence on India’s inhabitants, socio-economic parameters, and natural eco-systems. Since 250 million 

Indians live along the coastline, there is a high risk of a sea level rise and extreme weather events. Additionally, 
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more than 650 million inhabitants are dependent on rain-fed agriculture for their livelihoods. Based on that, climate 

changes would affect India significantly (Garg et al., 2015). 

In the period from 1951 to 2013 India was already confronted with substantial variations in the mean and 

extreme observed climate conditions. The annual air temperature increased and especially the number of hot days 

and the night-time temperature increased. Next to that the necessary monsoon season precipitation declined in 

several regions that are a challenge for the food security and the water management in India. That intensifies the 

agricultural industry since the soil moisture variability is affected by the projected warming in the non-monsoon 

season. Moreover, the widening of weather extremes leads to a higher amount of floods, which may cause 

enormous damage to infrastructure and might be a risk to life for the people living in the flood areas (Garg et al., 

2015).  

4.3.6 Summary of India’s INDCs 

India is faced with various challenges through currently observed consequences of the climate change and 

through the predicted further future effects of the intensifying climate change. So the Indian government released 

ambitious climate goals until 2030 to tackle the triggers of climate change, especially the greenhouse gas 

emissions. To reach the determining goals, India is following primary a mitigation and adaptation strategy, which 

is expected to influence the Indian infrastructure and the way of doing business significantly. Nevertheless, India 

is still a developing country and is not able to refinance the program out of domestic funds. International 

investments and technology transfers are mandatory to reach the goals. So this work investigates the link between 

the environmental and financial performance. This investigation aims to analyze if companies perform financially 

better if they behave in an environmentally friendly way and increase their environmental performance by that 

behavior. How the future environmental performance of businesses in India might be affected by the INDCs will 

be investigated in the following qualitative expert interview with Prof. Dr. Amit Garg.
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4.4 Qualitative Expert Interview with Prof. Dr. Amit Garg 

The analysis of the INDCs of India shows that the environment targets are ambitious and not common for 

developing countries like India. Nevertheless, this work investigates the link between the environmental 

performance and the financial performance on the micro level. An expert interview with Prof. Dr. Amit Garg from 

the Indian Institute of Management Ahmedabad (IIMA) is made to evaluate how the environmental goals of India 

affect the economy on a micro level on the long and short term. The interview was done via E-Mail since Dr. Garg 

teaches in India. Preliminary discussions regarding India’s environmental situations were held during the author's 

stay at IIMA in fall 2015. 

4.4.1 Profile Prof. Dr. Amit Garg 

Prof. Dr. Amit Garg (A.G.) teaches at the IIMA, considered the most renowned Business Schools in India. 

He is an expert on energy, climate change, and sustainable development related issues. His current research focus 

is on GHG emission projections, energy policy, carbon finance, vulnerability assessment, and adaptation policy 

due to climate change, and aligning climate change with sustainable development. He had co-authored several 

books, international research reports and published extensively in international peer-reviewed journals, primary 

with Prof. Dr. Shukla. Moreover, he was awarded the Distinguished Young Professor Award for Excellence in 

Research at IIMA in 2010. He was also a participant of the Nobel Peace Prize-winning IPCC team in 2007. Since 

Amit Garg is actively promoting the climate change and is representing India on international climate projects 

together with Prof. Dr. Shukla, the Prime Minister of India Dr. Manmohan Singh felicitated Prof. Garg for his 

outstanding contribution to climate change (Garg et al., 2015). 

4.4.2 Expert Interview 

Q 1: How would you describe climate and environment incentives (laws) and targets in India so far? 

A.G.: At a very macro level - There are very many laws. Implementation is poor to average. For microanalysis, 

the question has to be very specific to a region (state), sector and pollutant/issue.  

Comment: As previously stated, India has several environmental laws and incentives on the national level 

in place to sufficiently implement the INDC targets. Nevertheless, according to Dr. Garg, it lacks implementation 

of environmental legislation and incentives such as the NAPCC. It seems that the government of India is aware of 

this lack since Union Minister for Environment, Forests, and Climate Change Prakash Javadekar announced high 

penalties for breaking the environmental law in order to force the Indian companies and inhabitants to follow the 

regulation to tackle climate change.  
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Q 2: “On the 1st October 2015, India submitted its Intended Nationally Determined Contribution, including the 

targets to lower the emissions intensity of GDP by 33% to 35% by 2030 below 2005 levels, to increase the share 

of non-fossil based power generation capacity to 40% of installed electric power capacity by 2030 (equivalent to 

26–30% of generation in 2030), and to create an additional (cumulative) carbon sink of 2.5–3.0 GtCO2 equivalents 

through additional forest and tree cover by 2030” (Climate Action Tracker, 2015). How do you interpret these 

targets, are they realistic, sufficient and what needs to be done in your opinion to reach them? 

A.G.: They are realistic and achievable. It is GHG/GDP. So a high GDP growth (e.g. 8% plus) would help achieve 

it anyway, despite GHG emissions increasing by around 5% per year.  

Comment: The ambitious INDCs targets of the Indian government are achievable. So the Indian economy 

has the potential and strength to convert the goals into reality. Anyhow, next to ambitious climate targets, India 

forecasts a high GDP growth for the next years and wants to challenge the growth of China. Since the GHG/GDP 

is a ratio, it can be affected by both, the GHG emissions and the GDP. If the Indian economy growths are stronger 

than the increase of GHG, the GHG/GDP ratio decreases. Nevertheless, a share of 40% of the non-fossil energy 

out of the total electricity capacity is a massive challenge, since the demand for electricity is increasing and the 

40% ratio is not even reached in the present. 

Q 3: Based on the INDCs of India, do you think that companies and the society in India will become environmental 

friendly in the future? 

A.G.: I do not think so. Businesses have to understand that it makes business sense to care for the environment. 

Comment: India declares itself as a developing country, which has to catch up to developed countries since 

millions of people live without access to safe tap water or electricity. So as stated by A.G., the primary focus of 

businesses is to grow and generate monetary value. That can be abstractly compared to the Maslow hierarchy of 

needs (Maslow, 1943); you have to meet your core and essential needs first before you can focus on other self-

actualization needs. The economy of India will most likely not switch to an environmentally friendly one just 

because of laws and law enforcement. Acting environmentally responsible has to make business sense for the 

companies according to A.G. The companies have to understand that it is profitable to be environmentally friendly, 

especially monetary profitable. Otherwise, they will most likely focus on reaching the primary needs. So the 

government has to promote the advantages of an environmental friendly behavior. 
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Q 4: Do you think that some industry sectors in India will increase their environmental performance more than 

other? Which industry might be mostly influenced by the INDC?  

A.G.: Yes - driven by law and its strict enforcement, plus some companies have been (and are becoming) conscious 

of the environment as an enabler to business growth.  

Comment: As stated by A.G. the companies have to identify the increase of the environmental 

performance and the reduction of greenhouse gasses as a business model, which leads to profits and is even out of 

the economic view sustainable. So by a strict enforcement process some industries might increase their 

environmental performance more than other ones. A.G. does not state which industry might be especially affected 

by the law, by having a closer look at the INDCs electricity targets is seems reasonable, that especially the power 

generation and steel producing sector might be affected by the incentive of the government next to companies 

providing the technology which is necessary to become environmentally friendly. 

Q 5: Based on the Thomson Reuters’ ASSET4 ESG database, companies in India have on average an 

environmental performance score for the timespan from 2011 to 2014 of 53.9 out of 100. The score takes the 

emission reduction, the resources reduction, and the product innovations into account to calculate the score out of 

47 variables. What might be the average score in 2020 and 2030 in your opinion? 

A.G.: I cannot tell offhand. It requires some work. However, my sense is that it should be improving. 

Comment: The purpose of this question is not to get an exact number for a future score, moreover to get 

an idea and impression how the future performance might look like. According to A.G., it would make sense that 

the environmental performance score improves on short-term (2020) and long-term (2030).  

Q 6: When do we see the first improvements in the environmental performance of companies based on the INDC 

in your opinion? 

A.G.: INDCs are national targets. There are hardly any incentive or company level performance targets. These 

are indirectly linked. Improvements are happening as national policies are being implemented, e.g. PAT, T&D 

losses, NAPCC, etc.  

Comment: As analyzed, the Indian government is following the approach by settling on the existing law 

scheme to enforce their INDC targets. So A.G. states that the companies don’t have an incentive directly out of 

the INDC targets. Latter are the base on which the existing law gets adopted to the new goals. The NAPCC, PAT, 
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etc. are used to implement and enforce the India’s environmental guideline and by that, the environmental 

performance on a company level might increase. 

Q 7: If we see India’s climate and environment incentives in a global perspective, how would you rank India today 

and where do you expect it in the future?  

A.G.: India is very sincere and committed to climate change. However, there are energy security compulsions, 

and domestic coal provides this security. India may not move away from coal for many years. Also, there are over 

350 million energy poor in India. They have to be provided energy. Plus SDGs are to be met. These would also 

need energy. Whatever improvements India does on GHG/GDP, GHG emissions would rise. Impacts and lack of 

adaptive capacities are going to hit Indian people very hard. Please see my WP on IIMA website on Adaptation 

Gap of India (2015).  

Comment: The climate activities of India cannot be compared or analyzed in light of developed countries. 

A.G. argues that India has still a massive gap to close for example regarding electrical power supply. If the capacity 

for energy increases in developed countries, it is most likely that the growth of the economy or the population is a 

driver for that. India has to provide additional electricity to more than 300 million people to have a comparable 

infrastructure to developed countries. Providing that large amount of inhabitants with energy would mean to build 

a new electricity infrastructure for more than 50% of residents in the European Union. The accumulated GHG 

emissions out for the production of electricity in India will, therefore, increase in the future as it is predicted by 

the UNFCC and Prof. Dr. Amit Garg. Nevertheless, the energy mix will become more environmentally friendly 

since the percentage rate of non-fossil energy capacity is supposed to increase to more than 40%. That means that 

the average amount of GHG emissions per produced kWh will decrease compared to the present, driven by the 

renewable energy mix and emission efficient optimization of the coal power stations. 

Q 8: Would you agree with the statement: If the Indian government focuses successfully on the compliance of the 

anti-pollution rules for example through hefty civil penalty provisions for violation of green laws, we might see 

an improvement in the environmental performance of companies in India regarding pollution reduction in the 

future? 

A.G.: Yes, I would agree. 

Comment: According to A.G. the enforcement of the existing environmental laws is a major driving force 

to implement the targets of the INDCs and shift the Indian economy to an environmentally friendly one. In 
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combination with an incentive scheme companies in India are most likely willing to improve their environmental 

performance by investments in environmentally friendly technologies and resources. The Indian government 

follows the same strategy since the Union Minister for Environment, Forests and Climate Change Prakash 

Javadekar introduced a law incentive which includes hefty civil penalty provisions for the violation of green laws. 

By enforcing these law incentives, the environmental performance of companies in India are supposed to increase 

as predicted by Prof. Dr. Amit Garg. That is in line with his reasoning in the fifth question. The environmental 

performance should increase in the long-, but also short-run. So if the government follows the announced way of 

reforming the climate change programs in India and enforcing the climate law, the environmental performance of 

companies in India will increase. 

4.4.3 Summary Expert Interview  

The expert interview with Prof. Dr. Amit Garg displays that the Indian economy has to change and adapt 

to the climate change since a vast share of its population will likely be affected by the global warming. The 

incentives of the Indian government to tackle the climate change by the INDCs with the existing national and local 

law scheme are according to A.G. realistic and achievable. Nevertheless, the reformation of the climate policy 

probably does not lead to a reduction of the cumulative GHG emissions in the future, since India is a developing 

country with high GDP growth and with still many people left without electricity access at all. As long as the 

increase in GDP exceeds the GHG increase, India is improving its environment performance based on the 

GDP/GHG measure. To implement the INDC targets successfully in the national law system it is according to 

A.G. mandatory to adapt the enforcement process of the law. In theory, the current design of the according laws 

is already sufficient and thus, on this basis violations could be punished hefty. Moreover, companies in India need 

to realize and get incentives that it is economically efficient to invest in environmentally friendly technologies. All 

in all Prof. Dr. Amit Garg predicts an increase of the environmental performance of companies in India on the 

short-term and long-term future if the government successfully reforms the enforcement process of the climate 

law.
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5 Hypothesis Development 

As it is argued in the efficient market hypothesis, security prices completely reflect the available 

information in the market. So the price and the company value fully reflect the real value of the company, since 

no information asymmetry effects are existing (Basu, 1977). Therefore, the financial performance of a company 

fully reflects the performance and efficiency of the enterprise and the investment decisions. There is extensive 

literature on the appropriate measurement of the financial performance existing. According to Elsayed and Paton 

(2005), Tobin’s q and the ROA are appropriate measures to determine the financial performance of a company. 

The ROA is calculated by dividing the firm’s profit by the total assets of it in a given year (Elsayed & Paton, 

2005). So a change of the financial performance is triggered by a change of the firm's profit or the value of assets. 

Based on that, the financial results of a company are positively affected by cost savings or market gains. As long 

as the marginal cost of investments is lower than the expected returns or cost savings, a firm increases its profits 

over the investment horizon (Klassen & Mc Laughlin, 1996). Both, the cost savings and the market gains can be 

affected by the environmental performance and the environmental activities of a company. Milgrom and Roberts 

(1986) show that consumer price sensitivity decreases if a company promotes its environmental activities. 

Therefore, environmental investments can lead to higher gains since the prices can be increased compared to 

companies without environmental performance activities. Next to that a company, which is environmentally active 

might benefit from the first mover advantage and the learning effects compared to the competitors (Lieberman & 

Montgomery, 1988; Porter, 1980). Technologies to prevent waste or use energy more efficient can be developed 

and utilized earlier; that leads to higher market gains as well as to cost savings. Recalling that the new 

environmental technologies are complex, the first mover is most likely able to develop a learning curve advantage 

that the competitors are not able to surpass, at least in the short term (Nehrt, 1996). This argument is strengthened 

by Dowell, Hart & Yeung (2000) and Hoffman (1998), which argue that investments to increase the environmental 

performance can lead to sustained competitive advantages. Regarding the financial performance, King and Lenox 

(2002) discuss, that environmental sensitivity does not automatically diminish from companies’ financial 

performance. A reason of this might be based on the fact, that companies with a good environmental performance 

can attract funds from environmental budgets. So these companies can save on interest costs and gain refinancing 

advantages of the better environmental performance (Kapstein, 2001). Moreover, an excellent environmental 

performance leads to a lower idiosyncratic risk (D. Lee & Faff, 2009) in combination with better sell-side analysts’ 

recommendations (Ioannou & Serafeim, 2015). Next to the theory based argumentation, regarding the link between 

the environmental performance and the financial performance, most of the investigations which analyze different 

aspects of the connection identified a significant positive relationship between both indicators. Therefore, the 

following hypothesis will investigate this relationship for companies in the emerging market India.  
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Hypothesis 1: The environmental performance is positively linked to the financial performance of companies in 

India.
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6 Data and Methodology 

6.1 Econometric Estimation 

The analysis starts with the estimation of static panel data regression models with financial performance 

as a function of environmental performance, including various control variable. Three different estimates are used, 

OLS multiple hierarchical models, fixed effects models, and random effect models. The fixed effects model 

involves approximating a company value for each cross-sectional unit. The random effects model is assuming that 

the firm-specific relations are randomly distributed. So there is no need to estimate a factor for every business 

since it can be a substantial gain in efficiency. Nevertheless, as analyzed by Baltagi (2005), the random effects 

model is inconsistent in the presence of correlation between the fixed effects and independent variables. The 

standard Hausman test statistics is used, to test for the consistency of the random effects estimator. If the Hausman 

test statistic is significant and big, the consistency is not given. Moreover, the Breusch-Pagan test statistic is used 

to evaluate, if the OLS multiple hierarchical models are appropriate to run the regression (Elsayed & Paton, 2005).  

The relationship between the environmental and the financial performance of a company might be affected 

by dynamic effects since investments in new technologies are expected to lead to substantial cost in the short term, 

whereas profits regarding consumer’s satisfaction and productivity enhancements may be materialized later on. 

Therefore, the regression also tests for dynamic effects in the model. A proactive approach may be particularly 

relevant for the relationship between firm financial performance and environmental performance. Investing 

technology to enhance the environmental performance may lead to considerable costs in the short term, whereas 

gains regarding possible productivity improvements and consumer satisfaction may only be realized later on. This 

study follows King and Lenox (2001) by allowing for dynamic effects in panel data models by the inclusion of 

(t+1) dependent variables.  

6.2 Data 

For the empirical investigation, a panel dataset with environmental, social and governance (ESG) 

performance scores retrieved by Thomson Reuters’ ASSET4 was used. Latter is a Swiss-based company, founded 

in 2003 and set off to meet the growing demand for ESG data (IW Financial, 2015). After the acquisition by 

Thomson Reuters in 2009 its services were made accessible to the Thomson Reuters Datastream platform. The 

company delivers auditable, objective, relevant, and systematic ESG data. Moreover, it provides several 

investment analysis tools to expert investors who use the ESG data to build their portfolios by assimilating ESG 

data into their analyses. Estimations display that the database is used by investors representing more than 2.5 

trillion assets under management, among others well-known companies like BlackRock (Cheng et al., 2014). The 
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entire data pool contains information on more than 5,000 firms, including corporations enlisted in the Nasdaq 100, 

MSCI World, Stoxx 600 and S&P 500 among others (Reuters, 2015). 

More than 100 expert analysts collected up to 900 evaluation points per firm, where all the primary data 

is publically available. Data sources for the analysts are company reports, company websites, NGO reports, 

newspapers, journals, and trade publications. Each data point gets analyzed in a multi-step verification process, 

including a series of data entry checks, automated quality rules, and historical comparisons. Since the worldwide 

reporting standards differ from each other, the gathered ESG data is transformed by the analysts into logical units 

to enable a quantitative analysis of qualitative data (Cheng et al., 2014). Various data types are existing. Therefore, 

the collected data points are categorized as drivers and outcomes. Latter are used to track quantitative, and 

observable data such as GHG emissions, drivers track policies and behavior that cover issues like human rights, 

emission reductions, and shareholder rights. Based on these data, Thomson Reuters ASSET4 calculates 250 KPIs 

organized into four pillars, the environmental performance score, the social performance score, the corporate 

governance score, and the economic performance score. The score for the three pillars environmental, social and 

governance performance are calculated by z-scoring and equally weighing all the relevant data points of the 

database (Cheng et al., 2014; Reuters, 2015). 

This investigation focuses on the link between the environmental performance and the financial 

performance. Therefore, not the entire CSR score provided by Thompson Reuters ASSET4 will be used, instead 

just the isolated environmental performance score. Latter is consisting of the three different categories Resource 

Reduction, Emission Reduction, and Product Innovation. 

6.2.1 Resource Reduction 

This category measures the commitment and effectiveness of a company’s management towards achieving 

an efficient use of resources in the production process. It displays a company’s ability to reduce the use of energy 

like the total power consumption, the produced energy out of coal, natural gas or oil, the use of renewable energy, 

the efficient use of water, the use of efficient green buildings and the reduction of toxic chemicals or substances. 

The reduction and switch to more eco-efficient solutions would lead to an environmentally friendly footprint and 

a better score (Cheng et al., 2014; Reuters, 2015).  

6.2.2 Emission Reduction 

The second major category is the company’s management commitment and efficiency towards decreasing 

environmental emission in the manufacture and operational practices. It mirrors a company‘s ability to reduce 
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water discharges, waste, hazardous waste, air emissions (F-gasses, greenhouse gasses, NOx and SOx, ozone-

depleting substances), spills or its impacts on biodiversity (Thomson Reuters ASSET4, 2013). Next to this, the 

category takes into account if the company works together with environmental organizations like Greenpeace to 

decrease the environmental influence of the company in the local or wider public (Cheng et al., 2014; Reuters, 

2015). 

6.2.3 Product Innovation 

The third category measures a company‘s management commitment and effectiveness towards the 

research and development activity regarding eco-efficient products, solutions or services. It reflects a firm‘s ability 

to reduce the environmental burdens and costs for its clients and thereby forming new business opportunities 

through new environmental processes and technologies or eco-designed, dematerialized products with prolonged 

robustness (Cheng et al., 2014; Reuters, 2015).  

The advantage of the ASSET4 database compared to the widely used ESG proxies in academic studies 

such as the KLD database is that the information provided is far more in-depth and does not only comprise general 

company information (Sharfman & Fernando, 2008; Walls, Berrone, & Phan, 2012). Moreover, the environmental 

performance score includes various data types and does not only consider single indicators like the toxic release 

information or the CEP emissions as it is used by different studies (Khanna et al., 1998; Shane & Spicer, 1983). 

The ASSET4 score displays a larger and more complete picture which is primarily based on the scope to include 

a substantial number of observations. Predominantly in recent academic studies, the ASSET4 has found a wide 

appreciation (Ferrero-Ferrero, Fernández-Izquierdo, & Muñoz-Torres, 2013; Giannarakis, Konteos, & Sariannidis, 

2014; Luo, Wang, Raithel, & Zheng, 2015; Ortas, Álvarez, Jaussaud, & Garayar, 2015). 

The time horizon to be scrutinized in this study reaches over four years (2011-2014) and consists of 300 

observations of 75 companies. Since this work focus on the link between the environmental and financial 

performance of Indian companies, just firms listed in India are comprised in the dataset. That includes subsidiaries 

of international companies, which are exclusively doing their business in India like Siemens India (Reuters, 2015). 

The limiting factor for the corporate selection is the availability of Thomson Reuters ASSET4 ESG data of 

companies in India. First scores of the environmental performance of companies in India were calculated by 

ASSET4 for the year 2007. Nevertheless, the data quality and quantity of this year is not comparable to more 

recent scores. Both, the quality and quantity of the data are increased during the following years (Reuters, 2015). 

Therefore, this investigation uses data from 2011 on to maximize the number of observations. The base of 96 

companies in India that got an environmental score by Thomson Reuters ASSET4 is reduced by businesses that 
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are not constantly rated from 2011 to 2014. This reduction is made to generate a consistent data pool of firms with 

ratings in every year and leads to a total amount of 75 companies that are used in this investigations. Based on the 

observation period of four years, this counts for a total amount of 300 observations, which counts for the largest, 

consistent observation base out of the available data.  

Furthermore, fixed year effects and fixed industry effects, based on the first two digits of the SIC code are 

included in the panel dataset to account for any year and industry specific environments.  

Next to the environmental data, information needed for the determination of the financial performance, 

are extracted from Thomson Reuters Datastream as well, by using the identical company selection code.  

6.3 Variables 

6.3.1 Dependent Variables 

The financial performance of a corporation is defined as a dependent variable. As stated in the literature 

review there is a broad literature dealing with the appropriate measurement of the financial performance existing. 

As a tendency or smallest consensus the literature lead to the agreement on the best approach to take. This 

investigation follows Martin (1993) who argues, that Tobin's q should not be seen as a substitute for other financial 

performance measures, both rather as a complement. Profitability measures and Tobin's q contain information 

regarding the market power; there is no compelling reason existing that either form of measure is superior to the 

other one. So this work includes three different measures of the financial performance of a company. Based on the 

findings of the meta-study in part 3.2.4, Tobin’s q, ROA and share price performance are used (Elsayed & Paton, 

2005). 

6.3.1.1 Tobin’s q 

Since various indicators are existing to determine financial performance, this study uses three different 

ones. The key indicator for the panel data regression analysis is Tobin’s q. It measures the market valuation of a 

corporation about the replacement costs of tangible assets (Lindenberg & Ross, 1981). It reflects the expected cash 

flows; a firm is going to provide per dollar invested in assets. Therefore, it is supposed to be higher if future cash 

flows are projected to be greater or if they are assumed to be less risky (King & Lenox, 2001). In a situation where 

an equilibrium exists, the q ratio has a value of one unity. If q is below the unity, the implication is that there is a 

low incentive to invest. On the other hand, if q is greater than the equilibrium unity, investments are stimulated 

(Elsayed & Paton, 2005). Tobin’s q can be calculated in detail or via a mere approximation. Chung and Pruitt's 

(1994) showed that 96.6% of the variability of Tobin’s q is explained by using an approximation of Tobin’s q, 
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therefore this study uses the simple approximation as it is employed by various studies, which investigated the 

connection between the environmental and the financial performance (Dowell, Hart, & Yeung, 2000; Elsayed & 

Paton, 2005; King & Lenox, 2001, 2002). According to that, the meta-study identifies it as a commonly used 

measure as well. The simple approach as presented by Lee and Tompkins (1999) is used to calculate Tobin’s q: 

 

 
Equation 1 – Tobin’s q  � + =  � + � + � + � � � + � − ��  

 

It is calculated by summing up the market value of common stocks (MV(CS)) with the book value of 

preferred shares (BV(PS)), the book value of long-term debt (BV(LTD)), the book value of inventory (BV(INV)) 

and the book value of current liabilities (BV(CL)), reduced by the book value of current assets (BV(CA)). This 

sum is set to the book value of total assets (BV(TA)) through dividing by it. To use it in the regression analysis 

the (t+1) value is used. 

6.3.1.2 ROA 

Next to Tobin’s q as the major indicator, this study uses the ROA as a second measurement for the financial 

performance as the dependent variable. It is a commonly used indicator as well, which displays how profitable a 

firm is weighted by its total assets (Clemens, 2006; Johnson & Greening, 1999; Nakao et al., 2007; Russo & Fouts, 

1997).  

Equation 2 - ROA  � + =  ��  ��  �   

It is calculated, by weighting the company’s profit with the value of total assets. Since it is not a forward-

looking measure (t+1) is used in the regression analysis. 

6.3.1.3 Share Price Performance 

The third measurement of the dependent variable is the share price performance (SPP). It is used as a 

variable which is just affected by the stock market. The calculation of the yearly share price performance follows 

the approach of Kothari and Warner (1997) by using share prices that include dividend payments to control 
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companies that rather uses share buybacks compared to dividend payments. Moreover, the share price is controlled 

for recapitalization activities via stock increases and is calculated as follows: 

Equation 3 – Share Price Performance  � + = ℎ�  �� �+1− ℎ�  �� �ℎ�  �� �   

As comparable to the two other estimators, the (t+1) values are used for the SPP, too. 

6.3.2 Independent Variable 

6.3.2.1 Environmental Performance 

One commonly used measure to determine the environmental performance is the TRI database as it is 

identified in the meta-study (Hamilton, 1995; Konar & Cohen, 1997; Spicer, 1978). Nevertheless, this indicator 

has the flaw that it is not usable for industries which do not release toxic waste. Moreover, it does not include 

several important aspects, like the environmentally friendly use of energy or the R&D activities regarding 

sustainable developments. Therefore, this study uses the environmental performance indicator of Thomson Reuters 

ASSET4 ESG since it includes all necessary components, backed by a solid theoretic foundation.   

Ilinitch, Soderstrom, and Thomas (1990) developed a first theoretical depiction of the environmental 

performance to measure a corporation’s integration of environmental concerns. Building on this theory, Wood 

(1991) created a result oriented scheme that attributes the positive environmental effect to firm actions, policies, 

and programs. Both, the investigations by Wood (1991) and by Ilinitch, Soderstrom, and Thomas (1990) 

demonstrate how environmental performance affects a company. Further, they define environmental performance, 

although without explaining what the precise components of environmental performance are. Lober (1996) offers 

such an explanation by scrutinizing the aspects and elements of a positive environmental performance more 

precisely. According to Lober, corporations have to contemplate four different characteristics of environmental 

performance: how efficiently resources are used in the company (resource-based approach), how well a company 

reduces environmental wasting products (output-based approach), how well corporations are set up regarding 

environmental friendliness (internal process-based approach) and as the final one, how intensified a companies 

efforts are to invest in R&D to reach further improvements of the environmental performance (strategy-based 

approach).     

The ASSET4 database as used in this investigation complies with the comprehensive measurement system 

developed by Lober (1996) for the environmental performance as follows: The first pillar that is employed by 



 Copenhagen Business School - Andreas Falkenberg  

  -57-   

 

ASSET4 to identify and measure the efficient use of resources regarding the environment is the resource reduction 

one. This performance indicator meets the definition of the resource-based approached provided by Lober. The 

second, aggregated indicator of the environmental performance, the emission reduction one matches with the 

requirements of the output-based since it includes the emission reduction policies and concrete measures of the 

GHG emissions. Product innovations are the third performance measure determined by ASSET4; which examines 

the investments of firms in sustainable and more efficient manufacturing methods. According to Lober (1996), 

this meets the internal process-based and strategy-based approach. Recapitulating the environmental score for 

corporations calculated by Thomson Reuters ASSET4 includes the resource-based, output-based, internal process-

based and the strategy-based approach and fulfills each aspect of the comprehensive measurement system of Lober 

(1996). 

The ASSET4 database creates a single performance score that contains the three analyzed measures trough 

a z-scoring process. A z-score is a relative measure comparing a data point with a given benchmark. By means of 

the z-score, more distinction between values that are otherwise close together can be created by expressing the 

value in units of the standard deviation of the value from the mean value of all companies (Thomson Reuters 

ASSET4, 2013).  

Afore the environmental score is calculated out of the data points, ASSET4 uses a Relative Level of 

Importance (RLI) approach based on an industry-by-industry level to control the score for KPIs that are irrelevant 

for particular industries. If less than 10% of companies in a given peer group provide data for the KPI, a multiplier 

of zero is used, so it is not considered in the total score. If 10% to 30% of the companies out of the peer group do 

have data regarding the KPI, the RLI multiplier is 0.5. As long as the availability of data for the KPI is higher than 

30%, the multiplier is 1. As a second step, the weight is determined on a category-by-category basis were the 

dynamically modified RLIs are summed to form a divisor for each factor. Each KPI’s loading equals its RLI 

divided by the divisor and multiplied by that factor’s weight (Thomson Reuters ASSET4, 2013). “Together all the 

KPI weights in a factor sum to that factor’s attribution percentage and all 70 KPI weights sum to one. Next, each 

KPI is scaled dynamically against its peer group such that one is the best score, and zero is the worst score for 

each KPI” (Thomson Reuters ASSET4, 2013). 

The environmental score by itself is calculated out of 55 Boolean and 17 metric indicators. Boolean 

indicators are characterized by two polarities, positive and negative, by that it can be defined if a higher response 

in a given KPI is more positive or more negative regarding environmental performance. Therefore, some questions 

consist of a two-part yes/no answer scheme and lead to several positive and negative polarity possibilities 
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(Appendix 1). In contrast to the Boolean indicators, the metric ones have only two polarities, positive and negative. 

The environmental score out of these is calculated as follows (Thomson Reuters ASSET4, 2013). 

Positive Polarity:  

i) .6 + .4 ∗ x−MinMax−Min − Specific to Industry 1 
ii) If the KPI is ‘Not Relevant to the Industry’, the value is set to 0.5 

iii) If the KPI is ‘Not Available’, the value is set to 0.5 

Negative Polarity: 

i) .6 + .4 ∗ − x−MinMax−Min − Specific to Industry1 

ii) If the KPI is ‘Not Relevant to the Industry’, the value is set to 0.5 

iii) If the KPI is ‘Not Available’, the value is set to 0.5 

So a “yes” or “no” answer is converted into a percentage rate, using the z-scoring. The percentage rate by 

itself will depend on the number of companies that share the same value according to the RLI approach.  

The weighted z-scoring system controls for businesses that only provide limited data points to calculate 

the environmental score. Therefore, the environmental score is in the next step controlled with the transparency 

value of each company based on the described data set to check the robustness of the results. 

6.3.2.2 Testing the Robustness of the Environmental Performance Score 

Researchers like Al-Tuwaijri et al. (2004) and Clarkson, Fang, Li, & Richardson, (2013) show that the 

environmental and CSR performance of companies is linked to the transparency of a company. According to their 

investigations, firms more likely publish additional facts and data regarding their CSR activities, if they are active 

in this field. Since this might affect the given score by Thomson Reuters ASSET4 as well, the following section 

discusses the link between the available data and the score of a company.  

The analyzed data set includes 300 observations over a period of four years of Indian companies. The 

highest score that can be reached for the transparency is 47 and the lowest 0. The lowest transparency score is 19 

in the data set. Hence, every company publishes at least 19 variables that are used to calculate the environmental 

                                                      
1 Min = lowest number reported by industry peers; Max = highest number reported by industry peers; x = specific               
company data 
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rating. The highest transparency score is 42, which leads notably not to the highest environmental score out of the 

dataset. On average, the firms of the dataset provide information on 27 environmental performance related 

indicators, which counts for more than 50% of the maximum score. 

Descriptive statistics are used to analyze the link of the environmental score and the transparency rating 

while using a regression model. The analysis indicates statistically significant results that show a positive pairwise 

correlation coefficient of 0.65 between the environmental score and the transparency rating, with a p-value of 

0.001. That supports the argumentation of Al-Tuwaijri et al. (2004) that both indicators are positively linked to 

each other. Companies which are active and engaged regarding the CSR and the environmental activity are more 

likely to report and publish these results; this outcome was expected based on the author’s argumentation. By that 

the businesses can attract less price sensitive customer, high qualified employees and thus create a competitive 

advantage. Nevertheless, the connection between both parameters is not an indicator that a high environmental 

score comes in line with a high transparency score. By analyzing the extremes of the scores, it is observable that 

a high environmental score is not automatically linked to a high transparency score. Out of the 95 observation with 

the lowest transparency score of 19, eleven times an environmental score higher than 70% is observable, which 

means that even if a firm just provides basic data regarding their environmental performance the rating mechanism 

developed by Thomson Reuters ASSET4 can lead to a high score. Besides that, it is observable that companies 

with a low transparency tend to get a low rating since the mean of the environmental score of the company with a 

transparency score of 19 is 32% compared to an overall average of 56%. Only one observation with the highest 

score of the data sample of 42, can be identified by analyzing the other extreme. As already stated, this is not the 

observation with the highest environmental score. The maximum score of 94.14% is reached by a company which 

only provides 32 environmental indicators out of 47. Concluding, it is observable that even a high transparency 

score leads not automatically to a high environmental score (Appendix 2).  

The regression analyses of the environmental score of a company, determined by Thompson Reuters 

ASSET4 with the transparency score the company shows that both are positively correlated and significant. 

However, if both are positively linked, the analysis indicates that even companies with a low transparency score 

may reach a high environmental score. On the other hand, a high transparency score does not automatically lead 

to a high environmental score. So the Thomson Reuters ASSET4 environmental score can be used as a base for 

the analysis of this investigation. 
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6.3.3 Control Variables  

The regression analyses include a series of variables to control for potential influences on the 

environmental performance and the financial performance of corporations by prior studies. The control variables 

firm Size, Growth, Future Investments, and Industry Effects are used. The variable R&D intensity, which is 

commonly used as a control variable is dropped in this study based on an insufficient amount of consistent data. 

In addition to the control variables defined hereafter, the model includes year dummies for the period of 2011-

2014 to offset any year-specific environmental influences. 

6.3.3.1 Size 

Several academic studies use the firm Size as a control variable (Elsayed & Paton, 2005; King & Lenox, 

2001; Nakao et al., 2007; Russo & Fouts, 1997; Telle, 2006), it may be substantial for numerous reasons such as 

the possible presence of scale economies inherent in environmentally focused investments. While the literature 

addresses different measures of the firm Size, this study uses focusses on total assets as a proxy for firm Size. In 

order to use the control variable in the regression, it has to be normally distributed (Elsayed & Paton, 2005). 

However, the values of the variable Size are not normally distributed by nature. This issue is addressed in several 

academic investigations, so this study follows researchers in using the natural logarithm of total assets to make 

them normally distributed and usable as a proxy for the firm Size in the analysis (Elsayed & Paton, 2005; King & 

Lenox, 2002). 

6.3.3.2 Growth 

By using the Growth of a corporation as a control variable, this work is following Russo and Fouts (1997), 

according to them, growing firms are more likely to reap benefits from a better environmental performance than 

slowly growing ones. So they define the Growth factor as a moderating variable. Therefore, the regression is 

controlled for the Growth variable, which is calculated by the change in net sales. 

6.3.3.3 Future Investments 

Companies that have a high Capex/Sales ratio invest heavily in their own business regarding new 

technologies or other material and intangible goods. McWilliams and Siegel (2000) argue that omitting the 

investment ratio from models that investigate the relationship between the environmental and financial 

performance may lead to confusing results. Therefore, it is included in the data sample and is calculated as follows: 
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Equation 4 – Future Investments �� =  �� ���  � �  
6.3.3.4 Industry Effect 

The environmental performance might be particularly important in certain sectors, like the power 

generation sector in contrast to non-manufacturing industries. To control for these industry effects in the fixed 

effects estimated firm dummy variables are used. Especially the random effects model is enlarged, by the inclusion 

of dummy variables for each two-digit SIC industry code to control for the sector effects as well (Elsayed & Paton, 

2005).
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7 Empirical Results 

7.1 Descriptive Statistics 

Table 2 comprises the descriptive statistics and pairwise correlations of the variables used for the 

subsequent empirical analysis on environmental performance. The panel data consists of 75 Indian corporations 

and the analyzed time horizon stretches over a four year period (2011-2014), which results in a total number of 

300 observations. The descriptive statistics display that the average environmental performance score of the dataset 

is 0.53. The mean of Tobin’s q of the companies in India is 1.85 which is an indicator that the companies have an 

average market value that is almost twice as high as the book value of its assets. The average ROA of the data set 

is 6.4%, and the mean share price performance hovers around 21.6%.  

The means of the used control variables Size, Growth, and the Future Investments show that the companies 

of the data set are in average growing since the mean value is positive. Moreover, the Capex of the companies 

consists on average of 20% of the net sales, which indicates that they do not only invest in short-term projects.  

As it is observable in Appendix 3, the independent variables are tested for multicollinearity by analyzing 

the variance inflation factors (VIF). The single VIF predictors and the average VIF do not exceed the value of 1.5, 

just a value of more than 20 would be an indicator for multicollinearity (O’Brien, 2007). Latter designates a robust 

relationship between the variables and makes them insufficient to explain the dependent variable (Farrar & 

Glauber, 1967; Kumar, 1975). Based on the operating data, it can, therefore, be confined that the variables hold 

the ability to explain the dependent variable and multicollinearity and thus can be averted in the empirical analysis 

of the environmental performance. 
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Table 2 - Environmental Performance – Descriptive statistics and Pairwise Correlations 

     Pairwise Correlations 

    Obs. Mean S.D. 1 2 3 4 5 6 7 

1 Env. Performance 300 53.8891 30.1237 1        

2 Tobin's q 300 1.8461 2.0848 0.2062 1       

3 ROA 300 0.0644 0.0878 0.2572 0.6525 1      

4 SPP  300 0.2164 0.3634 0.0263 0.3123 0.1677 1     

5 Size 300 8.6688 0.5630 0.0293 -0.6015 -0.4159 -0.2018 1    

6 Growth 300 0.2033 0.3572 -0.0155 -0.0398 -0.0628 -0.0853 0.0012 1   

7 Future Investment 300 0.1989 0.5478 -0.0373 -0.1106 -0.117 -0.1518 0.0077 0.577 1 

Source: Own analysis 

 

7.2 Regression Analysis 

The results of the OLS models, fixed effects models, and the random effects models regression analysis 

are presented in Table 3. The estimated amount of variation in the dependent variable, the financial performance 

(measured by Tobin’s q, ROA, and the share price performance), is betokened ceteris paribus by each of the β-

coefficients due to a marginal shift in the respective independent variables. If the variable is statistically significant 

it is designated discretely (* p < 0.1, ** p < 0.05, *** p < 0.01).  

7.2.1 OLS-Regression Estimator 

Model 1 uses Tobin’s q as the dependent variable with the control variables Size, Growth and Future 

Investments to determine the link between the environmental performance and the financial performance by using 

the OLS regression estimator. The relation between the dependent variable and the independent variable 

environmental performance is found to be statistically significant at a 0.01 significance level and moreover positive 

(β = 0.0015). Both, the Size and the Future Investment variable are negatively linked to Tobin’s q (β = -2.2, p < 

0.01; β = -0.44, p < 0.05). No significant relationship is found for the variable change in net sales and the dependent 

variable of the financial performance, Tobin’s q. 

Comparable results are observable in model 4, which uses the OLS approach in combination with ROA as 

the dependent variable. The link between the environmental performance and the financial performance is highly 

significant as already shown in model 1; the Beta is even lower with a value of 0.0008. The control variable stays, 
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in the same manner, significant and even the link between Size, Future Investment, and the financial indicator 

stays negative.  

Model 7 uses the OLS regression estimator as well, with the distinction that the share price performance 

is the dependent variable and the measure of the financial results. Even if the link between the environmental and 

financial performance stays positive (β = 0.0003) it is not significant anymore. Nevertheless, the control variables 

remain in the same way significant as in model 1 and 4.  

As expected, the OLS panel data regression estimator shows a positive and significant link between the 

environmental and financial performance of companies in India. Model 1, 4 and 7 support, therefore, Hypothesis 

1, which predicts a positive connection between the dependent variable financial performance and the independent 

variable environmental performance. 

7.2.2 Fixed Effects Estimator 

Model 2, 5 and 8 use the described fixed effects panel data regression estimator to predict the link between 

the environmental and the financial performance of companies in India.  

The combination of Tobin’s q as the dependent variable and the environmental performance by using the 

fixed effects estimator is taken in model 2. The Beta of the environmental performance is only slightly positive in 

this model with a value of 0.0045 and based on 10% confidence Interval not significant. Out of the control 

variables, Size, is the only significant one with a positive link to the dependent variable Tobin’s q (β = 0.808, p < 

0.1). The control variables Growth and Future Investments are not significant. Moreover, the Growth indicator is 

negatively linked to the financial performance.  

The second model using the fixed effects model is number 5. It is the only one which shows a marginal 

negative link between the environmental performance and the financial performance. This negative link between 

the environmental performance and the ROA is insignificant. As in the model described above, the only significant 

control variable is the Size with a negative beta (β = -0.0677, p < 0.01). 

Model 8 is the third one, using the fixed effects estimator with the share price performance as the 

dependent variable. It displays an insignificant, marginal positive link between environmental performance and 

financial results. As in model 2 and 5, the Size variable is the only significant control variable (p < 0.01) with a 

positive beta (β = 0.885). 
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Two third of the fixed effects estimator between the environmental and the financial performance indicate 

a positive link. Even if the Hypothesis 1 cannot be proven with this results because of the lack of significance, it 

is at least an indicator that displays the positive relationship between the environmental and the financial 

performance of companies in India. 

7.2.3 Random Effects Estimator 

Next to the OLS and the fixed effects estimator the panel data analysis includes a random effects estimator. 

Model 3 uses Tobin’s q as the dependent variable comparable to model 1 and 2, which results in a positive, 

significant link between the environmental and the financial performance (β = 0.0114, p < 0.01). As observed by 

using the fixed effects estimator, Size is the only significant variable out of the controls (β = -1.352, p < 0.01). 

Next to the negative β of the Size variable, the future investment variable has a negative β as well (β = -0.160), 

with the difference that this one is not significant. This result mirrors the finding of model 1. 

By using ROA as random estimator, model 6 shows a marginal positive link between the two most 

important variables as well (β = 0.0002). Yet, in contrast to model 3, this combination is not significant. The 

control variable Size is the only significant one with a negative Beta. By the comparison of the Beta values of the 

variable Size of the model 4, and 6, which use the ROA as the dependent variable shows almost identical values 

for this three indicators. 

A comparable positive, insignificant tendency between the environmental and financial performance is 

observed in model 9, by using the random effects estimator and the share price performance as the dependent 

variable (β = 0.0004). Next to the control variable Size, the variable Future Investments are significant as well, 

with a negative beta (β = -0.102). 

The majority of the models show a positive link between the environmental performance and the financial 

results of companies in India based on the analyses. The Hausman test and the Breusch-Pagan test are used, to 

identify, which estimator might be valuable (Elsayed & Paton, 2005). 

7.2.4 Testing the Models 

The Hausman test indicates if the fixed and the random effects estimator can be used. In this test, the null 

hypothesis is that both estimator models are usable. The approach tests, if the individual errors are correlated with 

the regressors (Oscar, 2010). A significant and large test result leads to the rejection of the null hypothesis. In a 

second step, the Breusch-Pagan Lagrangian multiplier test is applied. The null hypothesis is that variances across 



 Copenhagen Business School - Andreas Falkenberg  

  -66-   

 

entities are zero (Oscar, 2010). That means that the pooled regression might be useful. A rejection of this null 

hypothesis is triggered by significant and large test results as well.  

Model 1, 2 and 3 use Tobin’s q as the dependent variable, so the database is identical and tested with the 

two-step approach. By running the Hausman test, the null hypothesis is rejected, since the test result is highly 

significant (p = 0.000). So the random effects estimator should be used rather than the fixed effects estimator. The 

result of the second test, the Breusch-Pagan Lagrangian multiplier one, is insignificant (0.0624), so it is not 

possible to reject the null hypothesis. That indicates that the variances across the objects are small. Hence the OLS 

estimator might be used, too. So model 1 and 2 are most likely appropriate to predict the connection between the 

environmental performance and Tobin’s q as the independent variable. Out of the three models, number one has 

the highest R-squared value (0.422), so it is capable of explaining 42.2% of the variance in the dependent variable.   

The second dependent variable, ROA is used by Model 4, 5 and 6. For these models, the two-step test 

approach is used as well. In this case, the result of the Hausman test is significant, so the null hypothesis is rejected 

(0.0205). Hence, the random effects model is not consistent with the fixed effects model. As done with Tobin’s q, 

the Breusch-Pagan Lagrangian multiplier test is employed in a second step. Even with ROA as the dependent 

variable, the null hypothesis cannot be rejected (0.1216), so the variance across the entities is small, and the OLS 

estimator might be used as well. By analyzing the R-squared value, the OLS regression has the highest one, so in 

explains 25.6% of the variance in the dependent variable.  

The third dependent variable, the share price performance is used by model 7, 8 and 9. Like for the 

variables Tobin’s q and ROA the Hausman test has a significant outcome (0.000). So the null hypothesis can be 

rejected, and the fixed effects model may be preferable. The second test is insignificant (0.4445), so the null 

hypothesis of the Breusch-Pagan Lagrangian multiplier test cannot be rejected, like for the two other dependent 

variables. Compared to both dependent variables used Tobin’s q and ROA, the R-squared value is lower with the 

share price performance, nevertheless, within the three models using the variable model 8 has the highest value of 

(0.l07). So it explains 10.7% of the variance in the dependent variable.
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Table 3 - Environmental Performance – Summary of Regression Analysis Results 

Dependent variable: Tobin's q (t+1) ROA (t+1) Share price performance (t+1) 

  (1) (2) (3) (4) (5) (6) (7) (8) (9) 

VARIABLES OLS 
Fixed 

Effects 
Random 
Effects OLS 

Fixed 
Effects 

Random 
Effects OLS 

Fixed 
Effects 

Random 
Effects 

                    

Environmental performance 0.0152*** 0.00456 0.0114*** 0.000774*** -7.22e-05 0.000206 0.000321 0.00254 0.000383 

  (0.00307) (0.00357) (0.00315) (0.000146) (0.000197) (0.000160) (0.000680) (0.00184) (0.000699) 

Control variables:             

Size (log total assets) -2.248*** 0.808* -1.352*** -0.0659*** -0.0677*** -0.0699*** -0.130*** 0.885*** -0.127*** 

  (0.164) (0.458) (0.269) (0.00783) (0.0253) (0.0127) (0.0364) (0.236) (0.0376) 

Growth (change in net sales) 0.0198 -0.000743 0.0212 6.70e-05 -0.00124 -0.00102 0.000241 -0.00273 0.000629 

  (0.0345) (0.0167) (0.0169) (0.00165) (0.000923) (0.000893) (0.00766) (0.00861) (0.00764) 

Future Investments (Capex/Net Sales) -0.440** 0.0681 -0.160 -0.0169* 0.00449 0.00124 -0.0998** -0.0532 -0.102** 

  (0.206) (0.166) (0.160) (0.00986) (0.00915) (0.00827) (0.0458) (0.0854) (0.0466) 

Constant 20.59*** -5.417 12.97*** 0.597*** 0.655*** 0.660*** 1.346*** -7.582*** 1.321*** 

  (1.429) (3.912) (2.318) (0.0683) (0.216) (0.109) (0.317) (2.017) (0.327) 

              

Observations 300 300 300 300 300 300 300 300 300 

R-squared 0.422 0.032   0.256 0.058   0.064 0.107   

Year dummies Included Included Included Included Included Included Included Included Included 

Industry effects (two-digit SIC) YES YES YES YES YES YES YES YES YES 

Number of companies 75 75 75 75 75 75 75 75 75 

                    

Hausman test 0.0000 0.0205 0.0000 

Breusch and Pagan multiplier test 0.0624 0.1216 0.4445 

          

Note: Standard errors in parentheses          
*** p<0.01, ** p<0.05, * p<0.1 
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8 Discussion of Results 

8.1 Discussion and Implications 

The objective of this work is to explore the link between the environmental and the financial performance 

of companies in India in light of regulatory changes in the future. Based on the competitive advantages theory, the 

efficient market hypothesis, the first mover advantage theory and the learning curve theory Hypothesis 1 was 

developed which states: “The environmental performance is positively linked to the financial performance of 

companies in India.”  

Seven of the nine used panel data regression models confirm this hypothesis at least at a 10% significance 

level. Following Telle (2006) by using the two-step test approach, it is observable, that six of the nine models 

might be used preferably. Except one, every model predicts a positive link between the environmental and the 

financial performance. Model 1, which uses Tobin’s q as the dependent variable and model 4 with the ROA as the 

dependent variable show a highly significant positive link between the independent and dependent variable (p < 

0.01) and have the highest R-squared values. Model 8 uses share price performance as the dependent variable and 

in contrast to the two other models, this one is not able to predict a statistically significant link between the 

environmental and the financial performance of companies in India, by using the fixed effects estimator model.  

So the investigation confirmed the effect that the environmental performance had a positive influence on 

the financial performance and was found to be statistically significant. This supports previous research on the link 

between both variables (Clarkson et al., 2013; Menguc & Ozanne, 2005)2. Since the studies are not one on one 

comparable to the presented research setting used in the quantitative analysis, this work is scientifically relevant 

by identifying the positive link with a research setup which is not comparable to previous studies.  

Several drivers can affect the positive relationship between both parameters. General aspects that are 

identified by several researchers to explain the positive link are the decrease of price sensitivity of consumers 

when environmental activities are promoted (Milgrom & Roberts, 1986). Moreover, companies, investing in the 

environmental performance can gain learning effects compared to the competitors (Lieberman et al., 1988; Porter, 

1980). This leads to sustained competitive advantages (Hoffman, 1998), which most likely affects the financial 

performance positively. Another driver for this is based on the fact that environmental friendly companies can 

                                                      
2 See also: Clemens, 2006; Hamilton, 1995; Judge & Douglas, 1998; Karpoff et al., 2005; Khanna et al., 1998; King 

& Lenox, 2001, 2002; Klassen & Mc Laughlin, 1996; Konar & Cohen, 2001, 1997; Nakao et al., 2007; Nehrt, 
1996; Russo & Fouts, 1997; Spicer, 1978 
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attract environmental funds as potential new investors (King & Lenox, 2002), so they can save interest costs and 

gain refinancing advantages out of this (Kapstein, 2001). Next to appealing to “green” investors, interest rate 

savings are also a result of, the lower idiosyncratic risk of companies with an increasing environmental 

performance (Lee & Faff, 2009). As described by the Indian government in their INDC goals, major parts of the 

Indian electricity production depend upon fossil coal. This kind of energy generation is the main issuer of 

environmental unfriendly greenhouse gasses. By investing in a better environmental performance, energy 

companies and other GHG releasing companies might be able to reduce their GHG emissions because of new 

technologies. Since CO2 emission rights are tradable, businesses that reduce their emissions can sell these amount 

of GHG emissions to competitors who don’t comply with the permitted amount of gasses. Thereby enterprises can 

improve their financial performance directly out of the trade of CO2 emission rights. Next to that, corporations 

which use renewable energy sources like solar power or wind power are less dependent on suppliers and can save 

energy costs in the long run. Moreover, a reduction of the needed energy to manufacture a product or operate a 

service by using environmentally friendly technology leads to a better financial performance as well, since less 

energy is used. Why India is well positioned to cope with the climate change successfully and why its companies 

may be able to take advantage of modernizing the way they deal with energy:  

 First, India has a Union Environment Ministry which is in charge of all environmental activities 

all over India. Major GHG issuers have to report their emissions so it can be tracked and monitored 

by the Ministery.  

 Second, India was confronted with several environmental tragedies like Union Carbide’s chemical 

leak in Bhopal with more than 4,000 deaths and 200,000 injuries. Inhabitants, the government, 

and international investors build an awareness of environmentally friendly behavior out of this 

accident, even if it not most common for a developing country.  

 Third, Indian companies trade and sell their products worldwide. Indian companies have to follow 

the not necessarily regulated environmental standards created in these markets and asked by the 

consumer, to compete in these international markets (Mishra & Suar, 2010). 

The identified connection between the environmental performance and the financial performance of 

companies in India is especially relevant in light of the discussed climate incentives, goals and law changes in 

India. It is observable out of the qualitative expert interview that the environmental performance of companies in 

India is most likely to increase in the future, based on the climate goals and enforcing actions of the Indian 

government. So investments in new technologies in order to decrease the environmental pollution will lead to a 

better environmental performance. These investments and activities to enhance the environmental performance 
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seem not to influence the financial results of companies negatively, as it is observable out of the regression 

analysis. So, the evidence of this thesis suggests that funding climate programs and environmental programs do 

affect the business performance positively. Therefore, it is profitable to make this investment from an 

environmental and shareholder point of view.  

The individual results show that the investment in environmentally friendly technologies and process 

makes financial sense in India. That is highly relevant because of the ambitious INDC targets and climate action 

plans of the Indian government for the year 2030 (Garg et al., 2015). Preliminary estimations suggest that at least 

USD 2.5 trillion (2015 prices) are required to meet India’s climate change actions until 2030. Since domestic fund 

raising in India will not meet this sum, the Indian government clearly states that it needs international investments 

to refinance the necessary investments (Union Environment Ministry India, 2015). The outcome of this work that 

the environmental performance of companies will increase with stricter environmental laws and the as positively 

identified link between the environmental and financial performance supports and may encourage the acquisition 

of national and international investors.  

Nevertheless, the author is aware, that an isolated view on the outcomes limits the research results. Other 

potential explanation approaches for the analyzed outcome will be discussed in the following part, by outlining 

the limitations of this investigation. 
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9 Limitations and Future Research 

This chapter entails limitations based on different estimations, the scope of the inquiry and the research 

setup.  

Certain restrictions arise out of the methodological setup. The research sample is limited to companies in 

India, to answer the research question. Future investigations should analyze the effects for other developing 

countries with ambitious climate goals like Costa Rica (Nachmany et al., 2015) in order to increase the validity 

and control for country-specific effects. Next to that, the total number of analyzed corporations just reflects a 

minority of all Indian based companies because of the limited amount of environmental performance scores 

supplied by Thomson Reuters ASSET4. Even if the companies out of the dataset are the biggest ones in India, 

future research should extend the setup to smaller firms to mirror a bigger parts of the Indian economy, as it is 

done by Clemens (2006) for different markets. Moreover, the time horizon of the analyzed data is limited; future 

investigations might be able to use an extended time period to analyze the link between the environmental and 

financial performance of companies in India. 

Another limitation factor results out of the meta-study to identify the connection between the 

environmental performance and the financial performance of the existing scientific literature. The study includes 

a selection of papers, used by the three top meta-studies of Margolis, Elfenbein and Walsh (2009), Horváthová 

(2010) and Endrikat, Guenther and Hoppe (2014), with additionally more recent investigations. Future researchers 

might use a larger set of academic papers to control the outcome of the meta-study analysis of this work.  

The qualitative research approach is as well the source of limitations. The generalizability of the finding 

that stricter climate laws are leading to a better environmental performance for companies in India might be 

validated with multiple interviews. Based on the lack of respondents this is not possible in this work, as already 

observed in the meta-study. Moreover, future research should include manager interviews on a C-level of the 

analyzed companies to determine the drivers and ideas behind investments in environmentally friendly 

technologies. 

Limitations might emanate from the modeling of the environmental performance as well. This work relies 

solely on the environmental score provided and calculated by Thomson Reuters ASSET4. Even if the database 

consists of various indicators, it is possible that not all conceivable indicators to measure the environmental 

performance are included. Furthermore, corporations might adjust or manipulate their subjective CSR reports to 

improve their environmental score. Nevertheless, it is not likely that a manipulating behavior will dramatically 



 Copenhagen Business School - Andreas Falkenberg  

  -72-   

 

affect scores like the Thomson Reuters ASSET4 since the CSR reports are not the only source for the rating 

provided by them. Additionally, a multi-step verification process is used to double check the data and avoid biases 

(Cheng et al., 2014). The ASSET4 score is utilized in this work exclusively to measure the environmental 

performance, because of the individual and objective determination process. Anyhow, a future research field might 

calculate the environmental performance of other approaches like the common used KLD one with the same 

research setup to validate the findings of this work.  

This investigation uses three different measures for the dependent variable, to use several indicators as it 

is done in previous research approaches. Nevertheless, the meta-study identified additional variables like the 

Return on Sales (ROS) or the Return on Investment (ROI) that might be appropriate as well. So new investigations 

should use different indicators and compare the results to increase the validity of the outcome of this work 

(Clemens, 2006).  

The control variables were selected in light of the recommendation of the existing literature and the 

findings of the meta-study to increase the robustness of the outcome. Additional variables might be used in future 

research, like more certain variables regarding the investment horizon since these are identified as relevant. Future 

researchers could moreover analyze the link between the environmental performance, the investment horizon, and 

the management compensation structure to determine the possible driver for investments in environmental 

technology. Especially the investment horizon should be analyzed, when data for a longer period > 5 years is 

available since Brammer and Millington (2008) identify a different link between short and long-term investments. 

In general, this work analyzed a small niche in the research field of CSR and the environmental 

performance of companies. The findings of this research are analyzed on a business level without considering 

macro industry effects. Future researchers should, therefore, control the findings in light of macroeconomic 

movements in the Indian and worldwide economy. Growing and expanding companies that invest in new 

businesses and business fields eventually do not invest on purpose into cleaner technology. Perhaps the new field 

is just more environmental friendly by nature. So a company might increase the environmental performance just 

by diversifying their business without changing their core businesses.  



 Copenhagen Business School - Andreas Falkenberg  

  -73-   

 

10 Conclusion 

An enormous variety of academic research agrees that CSR and especially environmental friendly actions 

are connected with a positive financial performance. Nevertheless, there is a lack of research that is analyzing this 

link for developing countries and especially India. In light of the climate action plan of the Indian government, 

this work investigates, if climate-friendly investments do increase the environmental performance of companies 

and if the financial performance is affected by these change. 

To answer the research questions, the setup of this work is designed in a way that qualitative methods are 

combined with quantitative approaches to ensure a high quality and reasonable investigation. Next to that, the 

quality is enlarged by adding the meta-study literature review of existing researches regarding the link of 

environmental and the financial performance.  

The INDCs and climate action plan of India are identified as a major challenge for the developing country. 

The nation has to fight various problems, like education for everyone, homelessness, the demand for electricity 

and poorness. Nevertheless, India wants to become an environmentally friendly nation by the end of 2030, with 

various actions like the usage of renewable energy sources.   

The qualitative part entails the expert interview with Prof. Dr. Amit Garg to answer if the environmental 

performance might increase if companies behave environmental in a friendly way and invest in those technologies. 

Moreover, it puts the climate actions of the Indian government into perspective. This thesis identifies, routed on 

the expert interview in connection with the existing literature that an investment in environmentally friendly 

technologies leads to a better environmental performance based on the chosen performance indicator.  

A variously discussed topic is the measurement of the environmental performance of a company. The aim 

of this study is to use an objective database to ensure high reliability. Therefore, the environmental performance 

is measured via the score provided by Thomson Reuters ASSET4. So the quantitative part of this work uses this 

score in combination with different financial performance indicators in panel data regression models to answer 

whether a better environmental performance leads to a better financial performance of companies. The database 

consists of 300 observations of 75 companies based in India over the period from 2011 to 2014. The analysis of 

this database via the panel data regressions identifies a positive link between the environmental performance and 

financial performance of companies in India. So the investigation narrows the existing research gap and gives 

evidence, that, even for developing countries like India, the relationship is positive.  
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As discussed, the findings are highly relevant in light of the INDC and climate action plans of the Indian 

government. The financial performance of the analyzed companies in India becomes better with a better 

environmental performance. Argumentations that investments in non-core business fields of a corporation do 

affect the financial performance negatively since it is kind of a cash outflow do not hold. 

So the outcome of this thesis is valuable to support the process indicated by the INDCs of India to become 

an environmentally friendly nation and economy. These goals are not reachable without external investments. 

Therefore, the investigation helps to attract investors, since the government can show them based on the results 

that such an investment is next to the CSR aspect financially valuable. By attracting investors, India can be a 

paragon regarding the climate policy of developing countries. By this, it can also inspire other developing countries 

to act environmentally in a friendly way since climate change constitutes a global challenge and not just a national 

one. 

Nevertheless, this work has to be reviewed with its stated limitations. Future research is necessary to verify 

and strengthen the outcome of this thesis.
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Appendix 1 – Polarities ASSET4 

  

Source: Thomson Reuters ASSET4, 2013
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Appendix 2 – ASSET4 Transparency Score – Environmental Performance Regression 

  (1) 
Variables Environmental Performance  
    
Transparency score 0.0273*** 
  (0.00181) 
Constant -0.158*** 
  (0.0496) 
    
Observations 300 
R-squared 0.428 

    

Note: Standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1   

Source: Own analysis 
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Appendix 3 – Multicollinearity 

Variables VIF 1/VIF 

Environmental performance 1.00 0.99768 

Size 1.00 0.999047 

Growth  1.50 0.66698 

Capital intensity  1.50 0.666162 

Mean VIF 1.25   

Source: Own analysis 

 


