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ABSTRACT 

 

Corporate Social Responsibility, or CSR, describes a myriad of corporate citizenship practices that firms 

use to engage the community, employees, and impact the environment. An ever-evolving sphere of firm-

specific activities that continues to expand the methods firms use to engage in the social impact space, 

the overall impact of these activities is not yet entirely known in the United States, especially when it 

comes to their impact on environmental practices. Literature has shown the impact of CSR activities on 

financial aspects of firm performance and on global greenhouse gas emissions, demonstrating that CSR 

can moderately decrease overall greenhouse gas emissions. This thesis looks to see the impact of CSR 

environmental activities by United States companies on reduction of overall greenhouse gas emissions. 

These CSR activities are reported and measured through Environmental, Social, and Corporate 

Governance (ESG) indicators, which are measures derived from categorical and discrete factors. 

Focusing on the environmental self-reporting done by firms in the United States and controlling for 

other variables that relate to the effects of carbon dioxide emissions, CO2 emissions are regressed on 

factors that relate to these emissions including firm size and financial information to determine whether 

or not these voluntary activities contribute to the overall lowering of these emissions. The resulting 

regression has mixed results, showing an overall increase in CO2 emissions when regressed on the 

overall environmental score, but showing a decreased emission when regressed on a key variable, the 

presence of a CSR committee. Because of the overall explanatory power of the second model, it is 

recommended that these second results be implemented in a policy plan similar to that taking place in 



  

iv 

 

the European Union, which includes CSR as a mandated approach to emission reduction in line with its 

sustainability goals.      
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CHAPTER I: Introduction 

 

Corporate Social Responsibility (CSR) is a growing global trend in corporate governance. 

As firms recognize the growing importance in brand image and corporate citizenship to attract not 

only customers but employees, the field of corporate social responsibility is becoming a standard 

part of business culture. The World Bank defines Corporate Social Responsibility as “the 

commitment of business to contribute to sustainable economic development, working with 

employees, their families, the local community and society at large to improve quality of life, in 

ways that are both good for business and good for development” (The World Bank Institute 2009).  

However, there lacks a single definition or model for determining the effectiveness of CSR on 

actual change in either social or environmental goals. The fragmented nature of these programs 

and the distinct lack of measurable outputs has made past studies of effectiveness difficult. 

Nonetheless, researchers and economists have begun to increase focus on CSR and its implications 

for real-world change.  

Some governments have recognized that this trend may assist in their own commitments 

to sustainable development goals. One such government is the European Commission. They have 

codified a relatively vague requirement for businesses to comply with CSR, some voluntary 

regulations and some mandated regulations, to comply with the UN’s Sustainable Development 

Goals. As a governing body of one of the largest developed areas of the world, it represents a 

commitment of some of the most powerful economic forces. 

It is important to examine the impacts of changing corporate citizenship trends to ascertain 

the effectiveness of these strategies in impacting global change. In this paper, I will focus on the 

relationship between Greenhouse Gas Emissions (GHG) and CSR practices in the United States. 

It is my hypothesis that the greater the CSR practice, the lower GHG emissions will be in the firm. 
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This is an important subject because if this holds true, policies like the European Union’s should 

be considered as an option for other developed countries as well. These policies may be more 

difficult to implement but are an important step in meeting the sustainability goals set by the UN.  

Background 

 Modern Corporate Social Responsibility emerged as an area of concern to executives of 

corporations in the 50’s and 60’s. Previously, companies had begun to recognize that they could 

play a role in social welfare outside the scope of business relationships, but this was not fully 

defined as we recognize CSR today until the post-war period. In 1953, H.R. Bowen wrote one of 

the first definitions of CSR in the business context, Social Responsibilities of the Businessman, 

which sought to clarify what he saw as the business’s obligation not only to its employees but to 

the broader outside world. As the body of literature on the subject grew, so did business’s interest 

in the subject. In the 60s, a growing movement focused on change in the broader population also 

highlighted the importance of social responsibility from corporations. One of the first major 

environmental publications to impact business culture was Rachel Carson’s Silent Spring, 

published in 1962, regaling the public with the dangers of the pesticide DDT. This was one of the 

first indicators that technology may do irreparable damage to ecological systems (Agudelo et al, 

2019).  

 One of the biggest shifts in CSR came from the UN Millennium Declaration with eight 

Millennium Development Goals (MDGs) in 2000. These goals, though not expressly linked to 

CSR, provided a framework within which corporate governance could operate (Agudelo et al, 

2019). The MDGs expired in 2016 and ushered in the Sustainable Development Goals (SDG), a 

set of 17 goals set to be achieved by 2030 (Appendix A). These goals have been adopted by 

countries around the world and used to create policies aimed at meeting these 17 goals. Large 



  

3 

 

corporations have also seen the value in adopting these goals. In a study by 

PricewaterhouseCoopers in 2018, 72% of firms surveyed in a study of 700 large corporations cited 

a portion of the SDGs in their annual sustainability reports, and 50% of firms included and 

highlighted one or more SDG on their websites (Scott et al, 2018). These trends towards broader 

corporate citizenship have been capitalized on by countries hoping to make these collective action 

efforts explicit. In the European Union, for example, government is capitalizing on this growing 

trend of CSR by creating a system of regulations and suggestions for implementation of CSR 

initiatives into corporations. Such recommendations are in the form of handbooks and online 

guides and includes both mandatory and non-mandatory portion. These goals are not meant to 

constrain profits on institutions, but rather to provide an additional measure of success for 

businesses. These businesses are now required to submit an additional CSR report measuring non-

financial gains as well as the standard financial reporting information. While the EU claims that 

this has reduced GHG emissions and created an enduring commitment to the SDGs, they have not 

published any statistics relating to the decrease. 

 These trends have shown themselves in several important ways, shifting some companies’ 

focus from internal to external stakeholders and moving the responsibility and impact in different 

directions. Research by Georgetown University’s Sheila Herrling and Audrey Voorhees shows key 

trends in the emerging CSR movement and the impact that these trends are having on companies 

that choose to fully implement them. The table below summarizes the impact that these trends are 

having over time: 
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Figure 1: Key Changes in CSR and Social Impact at the Corporate Level 

Source: The Beeck Center for Social Impact and Innovation, Herrling and Voorhees 2020 

The above figure from a portfolio analysis of US companies tracks some of the overarching 

principles and changes that CSR is experiencing as companies continue to broaden the scope of 

what, how, and who is involved in their impact initiatives. The shift from profit-centric principles 

and shareholder gains are gradually moving towards a more inclusive concept of good governance 

which includes activities that create social and financial benefit for stakeholders. These 

stakeholders are defined more broadly to include customers, employees, and communities 

impacted by the company. The overarching scope corporations have is large and could have 

tremendous impact which has currently been untapped (Herrling, Voorhees 2020). 
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CHAPTER II: Literature Review 

CSR: How to Measure Activity 

 

 Corporate Social Responsibility can be measured in a myriad of ways. Because of the 

World Bank’s broad definition of CSR, it is important to focus on a standardized method to account 

for these activities. The rise of social impact investing has increased the need for quantifiable 

measurements to benchmark firm performance. Major databases use factors called ESG factors: 

Environmental, Social, and Corporate Governance factors (Kocmanová, Dočekalová, 2012). 

These measures are created and published by a variety of sources, each of which includes different 

factors of appraisal. Three main data sources are used in studies, KLD ratings from MSCI ESG 

Stats, the ASSET4 database from Thomson Reuters, and Bloomberg Sustainability’s ESG data set. 

A comparison of these sources shows some similarities that exist between the databases, especially 

when measuring environmental factors. There is a focus on quantitative factors to measure 

environmental performance, such as emissions and water pollution. Comparatively, the ASSET4 

dataset used in this study skews towards a bimodal distribution, with scores for overall CSR uses 

tending towards both high and low scores (Dorfleitner, Gregor; Halbritter, Gerhard; Nguyen, Mai, 

2015). 

 Other measures of ESG factors include investment in social enterprises and development 

initiatives. These measure the investment in local enterprises and the differential effect on profits. 

This method has been applied to the mining sector primarily (Renata et al, 2019).  

CSR and Firm Goal Identification 

 To identify the appropriate area for implementing sustainability goals, companies use a 

variety of analytic methods to determine the most effective way to implement sustainability goals 

while minimizing risk of impacting business goals. “Businesses use various techniques, such as 
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life cycle assessment (LCA), to identify environmental hotspots and candidate interventions that 

offer greater sustainability with little compromise to other business objectives,” (Thabrew et al 

2018). These methods of impact analysis affect both the minimization of carbon and the 

subsequent likelihood that the implementation of these methods will have any real impact on the 

bottom line of the company. The financial impact of environmental practices is well-documented 

to have a positive effect on firm performance, most likely because environmental practices 

typically lead to energy-saving efficiencies (Thabrew et al 2018). 

CSR and Investment 

 Growth of ESG factors has been in large part due to their burgeoning use in traditional and 

social investing (Baker 2018). Past studies using the ASSET4 dataset have centered around 

profitability of CSR initiatives. Studies have been conducted on the impact of ESG factors such as 

investor protections on a global scale, with implications for firms considering investing in CSR 

with strong and weak protections for investors (Wolfgang et al). Other studies focus on the impact 

of CSR of stock prices, finding that for many, CSR initiatives have the greatest impact on returns 

on low-volatility stocks. In the post-2008 period, research has shown that ESG factors may 

increase returns to stocks regardless of volatility (De et al, 2015). Impacts of this research may be 

such that firms increase their receptivity to CSR practices because of a general profitability and 

may expand the base of companies on which research can be conducted.  

CSR and Emissions 

CSR and sustainability are often very attractive to companies because they enhance 

profitability, decrease carbon footprint, and increase social impact. Sustainability measure often 

decrease energy use, which improves profits, while simultaneously decreasing emissions and 

improving the social impact of the company (Thabrew et al, 2018). To evaluate the impact of these 
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policies, some studies have conducted research into the macro level impacts and into the impacts 

they have in a single country context. In a study conducted by Johan Graafland, Paul Hudson and 

Jonas Werner, CSR implementation was explored at the macro level for 22 countries to determine 

the impact of CSR on emissions. Based on the analysis, it was concluded that though CSR did 

have an impact in emissions reductions, overall gains were modest in the long run (Graafland et 

al.). The use of CSR initiatives in French Small and Medium Size Enterprises (SMEs) has also 

been shown to have increases in energy efficiency if these firms simultaneously develop their CSR 

capacity in the social and governance aspects as well. These results are significant because they 

are a part of the larger EU decision to incorporate CSR policies into its requirements for businesses 

and may have impacts for potential policies in the US (Stekelorum 2019).  

Another study by economists Lili Xu and Sang-Ho Lee models market type and taxation 

and the effect on environmental preservation and pollution abatement. The effect of the policy is 

dependent on market type and fixed costs, but finds generally that in markets, taxes on socially 

conscious firms are higher than is socially optimal in conjunction with activity (Xu, Lee 2018). 

Policy implications are more difficult to determine in this case, because they are determined by 

the firm’s behavior and mission. They do pose interesting implications in comparison with French 

success with the use of CSR policies as incentives.  

Emissions Measurement 

Measuring greenhouse gas (GHG) emissions was first implemented at the firm level by 

two NGOs and has been widely adopted by multinational firms. Called the Greenhouse Gas 

Protocol, this technical method of GHG accounting is used by a majority of firms engaged in GHG 

reporting. The GHG protocol is also a standard setting procedure that provides private businesses 

a method with which they can set GHG emissions levels. Additionally, it provides practical 
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methodologies for determining emissions. Firms can use this accounting technique to trade on the 

global market (Green, 2010). 

Other measurement techniques involve transformation of data from firms. Different types 

of pollutants have different effects on those who are exposed to them, with different consequences. 

A study of Norwegian emissions transformed data based on industry type and particulate size to 

determine relative harmfulness of different measures (Bye, Klemetsen 2018).  
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CHAPTER III: Conceptual Framework 

Greenhouse gas emissions are a product of a variety of different factors. Firms emit because 

gases are a byproduct of production. This negative externality is particularly difficult to regulate 

because of the dispersed effect of the externality. An externality is an effect of a market that is not 

borne by the supplier or consumer and is not accounted for in the initial cost of the good (Besanko 

et al 2014). A negative externality is one that adversely affects a third party and creates additional 

costs to the production and consumption of the good. Because greenhouse gas emissions effect 

entities outside of the initial transaction and the goods produced don’t include the harm from 

emissions in their cost, they can be considered a negative externality. The amount of emissions 

produced are a product of a variety of different factors, as diagramed below: 

 

Figure 2: Conceptual Model for Emissions 

Industry and competition both affect the level of emissions of a firm because investments 

in production practices, available materials, and profit margins are all dependent on market 

pressures. These market pressures create profits and financial constraints that make production 

function, regardless of negative externalities passed on to dispersed third parties. Industry is also 

a critical component of emission level because different industries have inherently different levels 
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of emissions. For example, an energy company will have a higher carbon emission level than a 

media company based on the nature of the product being produced. An energy company’s emission 

level is higher because they are the owners of power plants and other machinery that have high 

levels of greenhouse gas emissions.  

Technology is a key component of emissions. Technology for production can be developed 

that either increases or decreases emissions based on the type of technology used and the product 

produced. The abatement of pollution can be a factor of different technologies, such as scrubbers, 

that allow for, or detract from, the ability to decrease emissions. If a company implements a new 

technology, this can contribute to overall decreases in pollution, whether that be from the scrubbers 

or from new LEED-certified building designs. Other examples include increased fuel efficiency 

standards in cars, which can reduce overall emissions (Zahabi et al, 2015). The technology 

available is a function both of the resources for innovation and the financial investment of the firm. 

Many emissions-reduction technologies are expensive and require a high initial investment, which 

some firms are unwilling or unable to do.  

Another way in which emissions are reduced or allowed is through regulations.1 Some 

technologies that firms choose to adopt for emissions reduction are a direct result of either caps on 

emission levels or on direct regulations on technology types needed. These regulations set the 

maximum amount of emissions, or set technology standards that must be followed, such as using 

filters for toxic chemicals in some production plants. Other regulations on things such as materials 

that can and cannot be used can also affect the level of emissions. These policies create systems 

 
1 Regulations on emissions are those which limit the allowable level of emissions for a specific by-product of 

production. For example, in 2012, the Canadian Government implemented regulations on the coal industry to limit 

emissions in keeping with its overall plan to reduce emissions (Dion et al, 2014). 
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that, in many industries, are supposed to produce optimal efficiency standards (Bosetti, Victor 

2011). 

Voluntary activities also reduce emissions. These voluntary activities are undertaken for a 

variety of reasons, such as pressure from outside stakeholders like customers, positive media 

coverage, mission of the firm, and many others. These voluntary activities to reduce emissions 

may be for reasons other than the financial well-being of the firm and go above the requirements 

of the regulations. These activities are what are referred to in this paper as corporate social 

responsibility activities. CSR activities are defined by the firm and are entered into voluntarily. As 

is mentioned above, firms use a variety of methods to determine the most effective ways to include 

them into their businesses. Here, we are concerned about those voluntary activities that specifically 

pertain to lowering emission outputs. These CSR activities come in many formats, such as 

publishing guidelines on efficiency internally, or through participation in sustainability 

conferences. Firms use analytic tools to determine the activity most fitting for their model of 

sustainability.  

As a function of emission level, the relationship can be modeled as: 

𝐸𝑚𝑖𝑠𝑠𝑖𝑜𝑛 𝐿𝑒𝑣𝑒𝑙

= 𝑓(𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑦, 𝑇𝑒𝑐ℎ𝑛𝑜𝑙𝑜𝑔𝑦, 𝑀𝑎𝑡𝑒𝑟𝑖𝑎𝑙𝑠, 𝑅𝑒𝑔𝑢𝑙𝑎𝑡𝑖𝑜𝑛, 𝐶𝑜𝑚𝑝𝑒𝑡𝑖𝑡𝑖𝑜𝑛, 𝑉𝑜𝑙𝑢𝑛𝑡𝑎𝑟𝑦 𝐴𝑐𝑡𝑖𝑣𝑖𝑡𝑦) 

Hypothesis 

My hypothesis is that a firm that uses corporate social responsibility measures to increase 

environmental friendliness will decrease the overall emissions of those firms, relative to other 

firms of similar size and in the same industry and dependent on the additional factors in place. The 

overt commitment to environmental structures within the company in the form of committees, 

investments, and other actions signals that the firm has an increased focus on emission reduction. 
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Because these companies fall under the same regulations and are subject to the same industry 

constraints, I would expect that there would be a decreased level of emissions overall.  

Data 

This analysis relies on the Thomson Reuters ASSET4 dataset, an ESG database. The 

dataset is refreshed and collected annually with large companies around the globe. In the United 

States, 2134 companies provide data on their environmental business aspects both structurally and 

in real numbers. Structurally, companies provide qualitative data such as the presence of an 

environmental sustainability committee or the use of internal energy efficiency policies. 

Numerically, they provide CO2 emissions data and scores for sustainability. This information is 

self-reported by the company and verified through audits and research by analysts. Overall 

emissions reduction scores are calculated as measures of twenty-two environmental categories and 

are compared to other industries. In total, there are 1305 variables measuring a variety of ESG 

factors (Moffitt, 2019).  

Variables of Interest 

This thesis will explore the relationship between voluntary corporate social responsibility 

activities and emission level. Assuming that technology, competition, regulatory environment, and 

materials used are held constant, the model explores the relationship: 

𝐸𝑚𝑖𝑠𝑠𝑖𝑜𝑛 𝐿𝑒𝑣𝑒𝑙 =  𝐹(𝑉𝑜𝑙𝑢𝑛𝑡𝑎𝑟𝑦 𝐴𝑐𝑡𝑖𝑣𝑖𝑡𝑦, 𝑓𝑖𝑟𝑚 𝑠𝑖𝑧𝑒) 

1. CO2 Emissions: The numeric number of metric tons of carbon emissions. This is a 

combination of both CO2 direct and indirect emissions. Some emissions are self-reported 

by the company, while others are estimated by the Thomson Reuters team. 

2. CSR Presence of a Sustainability Committee: The presence of a sustainability committee 

is a variable that indicates whether a company has a voluntary committee of employees 
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who are dedicated to the task of environmental sustainability. There are no qualifications 

for the committee (minimum meeting times, membership numbers, etc.), only that it exists 

to provide guidance on sustainability initiatives.  

3. Environmental Investment Initiatives: This variable indicates whether a company is 

pursuing environmental investment initiatives. 

4. Industry: The categorization of the firm’s industry, based on products and services rendered 

by the firm. 

5. Number of workers: The self-reported number of workers in a firm, proxying for firm size.  

6. Price of Stock: In dollars, the price paid for a single stock share in a company, averaged 

over all four quarters. 

7. Dividend Price: In dollars, the profits paid per share for each unit of stock in the market 

averaged over four quarters.  

8. Environmental Pillar Score: The Thompson Reuters score for “the weighted average 

relative rating of a company based on the reported environmental information and the 

resulting three environmental category scores” (Thomson Reuters 2020). These three 

categories include: Environmental Innovation Score, Emissions Score, and Resource Score 

which combine information voluntarily provided and reported. These are static scores 

taken once per year or, as is the case with emissions and the carbon offset data that creates 

the Emissions Score, averaged quarterly. Because the data is self-reported, some 

companies provide data with greater frequency.  
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Descriptive Statistics 

The ASSET4 database was used to look at United States companies over a period of five 

years annually from 2014-2018. There are 1,149 individual companies recorded with variable 

data for this paper. Table 1 shows descriptive information for key variables below: 

 

Table 1: Descriptive Statistics of Discrete Variables 

 Above are the averages and standard deviations for key discrete variables. Below 

are the percentages of companies which display the percentage of companies in the sample that 

have reported that they have or participate in each of the following environmental voluntary 

corporate social responsibility activities:  

 

Table 2: Descriptive Statistics of Categorical Variables 

Mean Stand Deviation

CO2 Direct Emissions 4898949 14200000

CO2 Indirect Emissions 1130319 2299199

CO2 Total Emissions 6065739 15900000

Number of Employees 69463.443 168483.10

Environmental Expenditures 218,392,776.52$       692,162,528.22$       

Stock Price 252.34$                     6,956.48$                  

Dividend 1.36$                         2.31$                         

Environmental Pillar Score 51.75 23.74

Categorical Variable Percentage/Companies

CSR Sustainability Committee 31.2%

Environment Management Team 32.1%

Environment Management Training 32.8%

Environmental Investments Initiaves 9.7%

Environmental Partnerships 28.9%

Environmental Products 31.1%

Environmental Project Financing 1.9%

Environmental Restoration Initiave 13.8%

Product Environmental Responsibility 33.3%

Resource Efficiency Processes Policy 43.0%
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These numbers are weighted averages across five years, controlling for the number of 

available observations. Interesting to note, around 31% of all companies have a CSR 

Sustainability committee, as well as environmental product offerings. Around 33% and 29% 

of companies respectively have Environmental partnerships and environmental project 

financing. However, the greatest number of companies have resource efficiency process 

policies, at 43%.  

The numbers that do not reflect dummy variables show the numeric values of other 

interesting indicators. For example, the average number of employees, 69,463, indicates that 

the ASSET4 database houses primarily large company data. This number also indicates that to 

have the bandwidth at the company level to invest in CSR initiatives and to have specialized 

teams, being a larger company is important.  

Looking at our dependent variable, total CO2 Emissions, we can see distinctions in 

averages between industries. The graph below indicates a breakdown of emissions along those 

industry lines, showing averages per industry:  

 

Figure 3: Carbon Dioxide Emission Levels by Industry 
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Industries with larger carbon footprints have naturally larger emissions overall. These 

include electricity, gas water and multiutilities, and oil and gas producers. As shown above, 

the industry with the highest emissions overall is Electricity, while the lowest includes 

Alternative Energy and Leisure Goods. These industry specific breakdowns may impact the 

overall regression results, and so should be considered in any future regressions that would 

involve testing the impacts of CSR activities.  
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CHAPTER IV: Empirical Analysis 

To determine if there is a relationship between voluntary activity and carbon emissions, a 

fixed effect model was utilized with data from 243 companies over a five-year span (2014-2018). 

Several functional forms were tested to determine the model that best fit the dataset. Below, all 

functional forms included total CO2 emissions as the dependent variable, in units of 1000 metric 

tons of carbon.  

Table 3: Empirical Results with CSR Sustainability Committee 

 

The first resulting model (Table 3) shows statistically significant regressions but with 

relatively low R2 values. In each case, the F-statistic shows a statistically significant result (see 

Appendix B, Table B.2).  

Each model contains control variables for the number of employees and for the reporting 

year (Appendix B). Number of employees is not statistically significant in any model, but still 

shows a positive correlation between an increased number of employees and the total CO2 output. 

(1) (2) (3)

Constant 7,809.36 6,695.50 913.852

(19.13)** (13.26)** -0.59

Number of Employees 0.005 0.006 0.007

(1.41) (1.58) (1.62)

CSR Sustainability Committee -687.37 -735.077 -686.122

(2.32)* (2.49)* (2.19)*

Dividend 353.273 521.766

(3.13)** (4.19)**

Stock Price 6.334

(2.68)**

Ln(Stock Price) 1,553.29

(4.52)**

R2 0.05 0.07 0.1

N 945 945 881
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In the models with stock price included, an increase in the price of stock has a positive effect on 

the overall carbon dioxide emissions. Though stock prices are not perfect proxies for growth, they 

may indicate perceived future growth by investors or increased profits from current capital. In 

previous studies, these stock prices have been used as a part of regressions. Future growth could 

indicate that production is increasing, and so are the corresponding emissions, either from 

increased production or from growth and expansion of other space. Alternatively, they could 

reflect increased current production, which could also encourage increased stock prices, and 

increase emissions. In model specification 3, a 1% increase in stock price increases the total CO2 

emissions produced, though it may be overstated.  

The effect of an increase in dividends also has a positive effect on carbon dioxide 

emissions. Because dividends indicate profits given to shareholders, they can serve as a moderate 

indicator of profits. If this is the case, their effect on emissions make intuitive sense, because as 

profits increase, output is typically increasing as well. With increased output comes increased 

pollution (Pearce et al. 1990). The relationship in model four, with the highest explanatory value, 

suggests that for every one dollar change in dividend prices, emissions increase by 52,800 metric 

tons, which could express this relationship between increased output, emissions, and profits.  

The variable of interest, having a CSR committee, is used as a proxy for sustainability CSR 

actions, or volunteer actions by the company. This is used for two practical reasons: 1) this is the 

variable with the highest amount of self-reporting by individual firms. 243 of all firms in the 

sample report that they have or do not have a firm and 2) it varies over time, allowing for the fixed 

effects model to track the change that implementing or failing to continue the work of a CSR 

committee may have on emissions. Additionally, as mentioned in the model specification chapter, 

having an involved middle management layer is a key indicator of a successful CSR practice. In 
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every model, the impact of a CSR committee has a negative effect on CO2 emission levels. In 

model 4, which has the highest explanatory power and F-statistic, the result of having a CSR 

committee is a decrease of emissions (in ‘000’s) of 686 thousand metric tons of carbon. In every 

model, the resulting effect of having a CSR committee has a negative effect on emissions overall, 

though the actual effect varies based on the other controls.   

Using Environmental Pillar Score Values 

A second analysis was run using the discrete value “Environmental Pillar Score” to test the 

overall effect of the ESG value on emission levels. When using this value, which accounts for total 

environmental score, the overall effect on emissions is different. Below, the same models have 

been run, substituting in the variable “Environmental Pillar Score” for “CSR Committee.”  

Table 4: Empirical Results with Environmental Pillar Scores 

 

In this model, the variable “Environmental Pillar Score” has a different directional effect 

on overall CO2 emissions than in the initial model in Table 3 for CSR Committee. A one-point 

(5) (6) (7)

Number of Employees 0.006 0.006 0.007

(1.49) (1.58) (1.61)

Environmental Pillar Score 37.963 37.963 36.13

(3.24)**) (3.55)** (3.24)**

Stock Price 6.682

(2.79)**

Dividend 320.464 486.515

(2.79)** (3.87)**

Ln(Stock Price) 1,541.49

(4.45)**

Constant 7,809.36 6,695.50 913.852

(19.13)** (13.26)** -0.59

R2 0.06 0.08 0.1

N 911 911 863
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increase in the Environmental Pillar score increases the total carbon emissions by company by 

3,796,000 metric tons of CO2 in models five and six above and by 3,613,000 metric tons in model 

seven. The overall validity of the findings also has a statistically significant F-statistic (see 

Appendix B, Table B.4), but with the same relatively low R2 values as in the first set of regressions.  

There are several reasons that this directional change could be occurring. First, and what 

appears to be the most likely reason based on the scatter plot of the graph and the correlation 

between number of employees and environmental pillar score (Figure 4), is that a higher 

Environmental Rating can be correlated with larger firm size, indicating that the firm has the 

resources to devote to finding areas of the company most conducive to the life cycle analysis or 

double bottom line analysis that is needed for identification and implementation of successful 

environmental standards. These firms have higher Environmental Pillar scores because they are 

actively working to decrease emissions but would also have correspondingly higher emissions on 

average than a firm which is smaller. Additionally, Environmental Pillar Scores do not solely 

account for changes in CO2 emissions, but are an amalgamation of different measures of 

environmental friendliness. 

 

Figure 4: Environmental Pillar Scores and Number of Employee Scatter Plot 

Secondly, it could be that the firms that are engaging in CSR activities are those that have 

the highest impact on the community and therefore have disproportionately higher emissions 



  

21 

 

overall. The level of CSR activities that they take could be high compared to other companies 

because they have higher emissions.  

Stock prices and dividends have relatively inconsequential shifts in effect on overall 

emissions levels. The relationship between both stock prices and dividends remains positive. The 

area of study with comparably larger differences in overall effect are those that are implicated with 

year. In Appendix B, the effect of a year variable is negative, while in the second regression, the 

yearly result is positive. This change is most likely a result of the coefficient changes, which are 

significantly lower in the second model. 

Overall Model Specification 

The resulting regressions above show mixed results from implementing CSR activities on 

overall emission levels. However, because Model 3 has a relatively higher overall F-Statistic and 

the covariance between overall Environmental Pillar Score and CO2 emissions is negatively 

correlated, as is the overall Emissions Score,  I am inclined to think that this is the regression with 

the highest explanatory power over the model as a whole. Despite the relatively low explanatory 

value of the model, the significance of the model indicates that the addition of a CSR Committee 

may lower emissions by a modest amount in the United States. This is in line with similar research 

about corporate social responsibility activity. 

Discussion of Policy Implications 

The analysis above is part of a broader body of work that suggests that voluntary corporate 

activity is impacting the emissions of CO2 in the environment. This finding is important because 

it indicates an option for lowering emissions that relies not on external regulations but on the 

intrinsic commitment of employees within the organization. The question is: How can this new 

finding be used to support policy decisions? Should a policy of mandatory CSR activity be 
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enforced, like in the EU, or should other incentives, like tax breaks for those corporations who 

engage in CSR, be used as a method to induce cooperation with the policy? Or are the gains from 

voluntary activity insignificant in comparison with potential losses to corporate profits, and so 

should not be considered in any capacity? 

Policy of Mandatory Enforcement 

A policy of mandatory enforcement would need to be rolled out at the national level and 

would require a set of prescribed activities that qualify as CSR. A potential model of this activity 

can be taken from the banking sector: The Community Reinvestment Act, or CRA. CRA is a 

regulation that requires that banks invest in the communities where they are physically located. 

This regulation was introduced to retroactively correct for disadvantages caused by legislation 

designed to harm people of color through policies such as redlining. Today, any physical branch, 

because they are gaining interest on loans and savings accounts in the community in which they 

are located, is required to make loans to people and entities in the community. This policy has 

extended credit and loans in areas that would typically not have seen an availability of credit in 

the past (Gettler 2019). This policy is administered by the Federal Reserve and has several 

components that have guaranteed its success. First, the policy has three separate categories that 

allow for compliance. These are enforced by compliance officers that visit individual banks from 

the Federal Reserve and score the performance of each branch. This is complicated by the fact that 

there is no specific rubric for the performance of each branch, only acceptable and unacceptable 

levels of reinvestment (Braunstein 2008). The discretionary nature of the evaluation has led to 

some concern by the banks. To enforce the policies, there are two powers given to the Federal 

Reserve: the power to block bank mergers and the rankings given to banks which can be displayed 
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by those branches. Historically, very few banks have had a merger blocked, with very few getting 

low rankings.  

 To conform CRA principles to CSR ideas would require some additional steps. First, a 

concrete definition of CSR would need to be agreed upon. Then, the type of CSR needed to qualify 

would also have to be defined. Because CSR covers environmental, social, and corporate 

governance, it would need to be decided how we wanted to define CSR. If our primary goal is 

emission reduction, then it will need to be either the primary component or part of an integrated 

strategy with the additional parts of CSR that includes investment in the community in terms of 

social programs and good corporate governance policies. Based on the research and empirical 

model above, the most effective method of CO2 emission reduction is a sustainability committee, 

and so it is recommended that the implementation of a policy about mandatory CSR activities 

include a committee aspect dedicated to CSR. Policies that mandate CSR activity should also 

combine aspects of other successful policies, such as those implemented in the European Union.  

Tax Incentive Policy 

 Because research has shown a moderate decrease in emissions when CSR policies are 

implemented, it may be better to encourage CSR activity not through mandatory activities but by 

creating other incentives, namely, tax incentive policies. A tax incentive would be such that any 

spending on CSR activities could act as a tax expenditure, or a deduction on taxable income related 

to expenditures on CSR (Metcalf 2019). This has several advantages, namely, that there already 

exists the government infrastructure for this type of policy and that it could also be a more 

politically popular option than that of regulation.  

 Because many policies that require a reduction in emissions are typically considered to 

have a negative impact on economic activity by the companies that they are affected, we can use 
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the concept of a double dividend to create a tax incentive policy that would remove the economic 

impact of these reductions. A double dividend accounts for the negative impact on output that a 

policy requiring CSR might have on a company and compensates that firm with an equal tax 

deduction or other form of tax expenditure (Pearce et al, 1990). This may clear some opposition 

to attempts to regulate the amount of CSR and the resulting emission reductions required by a 

policy that regulates activity. 

 However, this policy may simply act as a reward for an activity that is already being done 

in the market. Those firms who already participate in CSR or who would be incentivized to 

participate in CSR because of the increased economic benefits provided by customer sources 

would not need the tax incentive and so would be rewarded for an activity that they may have 

already been doing regardless of the payoff.  

Recommendation 

 Because of the findings found in the empirical model above and broader CSR research, it 

is recommended that the United States pursue a regulatory policy approach and mandate CSR 

activities related to environmental activity.  Because of the reductions shown by this policy and 

the critical time we have in pursuit of an emission reduction policy, this will be the fastest acting, 

despite the delayed impacts of the implementation of CSR activities. It will also fall more closely 

in line with the United States energy regulation approach, where most of the activities pursued are 

regulatory in nature (Metcalf 2019).  

 A tax expenditure policy, while advantageous in that it removes any negative economic 

impacts of pollution controls, would be difficult to implement considering the new tax policy. This 

policy has decreased the incentive for individual deductions and other tax incentives that private 

and enterprise level groups had to pursue activities such as philanthropic activity (Kretman 2020). 
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This may also impact the way that a CSR tax incentive policy would have on the overall emission 

reduction. It also creates an incentive which may not be necessary considering the increased 

number of companies pursuing CSR activities. A CSR mandate would most likely face more 

opposition in the legislative process, but because of the large number of companies which are 

already pursuing the policy, may still pass with relative ease.  

Direction for Further Study  

There are a variety of limitations with this analysis. The first is the nature of the data. All 

ESG factors are self-reported, and so may vary based on both the actual knowledge of the 

employee filling out the paperwork or could be estimates. Carbon estimates are also combined 

totals of both direct and indirect emissions. While direct emissions can be calculated in a more 

precise manner, indirect emissions rely on relatively less precise manners of calculation, and so 

may not provide the most accurate data. 

One of the largest limitations in the analysis is the lack of control variables for regulation 

changes. Although some of the control should be captured in the changes from the year variable, 

there is not a place to control for the number of regulations on each firm or the scope of these 

regulations on carbon emissions. The reasons for this lack is two-fold. First, each firm is in 

different parts of the United States, and so is necessarily subject to different levels of regulation. 

Secondly, the dataset does not include a measurement or a sufficient proxy for regulation of 

environmental factors. A further study of the effects of CSR should work to include this important 

variable into the analysis. 

Additional controls that would increase the validity of results include a control for 

technology changes as well. While stocks and dividend prices have been used as proxies for growth 
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and profits, a more complete model will include a variable that controls for technologic change in 

the production of the results. 

Conclusion 

Corporate Social Responsibility is a trend worth investigating for its potential to shape 

positive social change. Because climate change is a field which requires a high level of collective 

action, the impact from CSR committees in private corporations is something that should be 

explored. Research here joins a body of empirical work that has shown that there is a moderately 

positive effect from CSR activities which goes beyond the effects of other factors such as industry, 

regulation, and stock prices, and which should be further explored as a tool that can help improve 

our planet. These regulations have been adopted by the European Union in accordance with global 

standards, and should be used as a template, along with existing CRA laws, to form United States 

standards that take advantage of the positive implications that these movements have for social 

change. We are at a critical moment for climate change and it is essential that we take all available 

action to encourage habit changes that change the way that we perceive these actions in order to 

reduce greenhouse gas emissions. Corporations are a large, untapped source of power in the fight 

against climate change.   
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APPENDIX A: Sustainable Development Goals 

 

GOAL 1: No Poverty 

GOAL 2: Zero Hunger 

GOAL 3: Good Health and Well-being 

GOAL 4: Quality Education 

GOAL 5: Gender Equality 

GOAL 6: Clean Water and Sanitation 

GOAL 7: Affordable and Clean Energy 

GOAL 8: Decent Work and Economic Growth 

GOAL 9: Industry, Innovation and Infrastructure 

GOAL 10: Reduced Inequality 

GOAL 11: Sustainable Cities and Communities 

GOAL 12: Responsible Consumption and Production 

GOAL 13: Climate Action 

GOAL 14: Life Below Water 

GOAL 15: Life on Land 

GOAL 16: Peace and Justice Strong Institutions 

GOAL 17: Partnerships to achieve the Goal 
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APPENDIX B: Additional Tables 

 

Table B.1: Full regression outputs with CSR Sustainability Committee Variable 

 

Full regression outputs, including functional form results for the logged dependent variable: 

 

 
 

 

Table B.2: F-Statistics for Model Validity 

 

F-Statistics for Model Validity  

 

 
  

(1) (2) (3) (4)

Constant 7,809.36 6,695.50 5.304 913.852

(19.13)** (13.26)** (11.83)** (0.59)

Number of Employees 0.005 0.006 0 0.007

(1.41) (1.58) (2.93)** (1.62)

CSR Sustainability Committee -687.37 -735.077 -0.008 -686.122

(2.32)* (2.49)* (0.09) (2.19)*

Dividend 353.273 0.06 521.766

(3.13)** (1.68) (4.19)**

Stock Price 6.334

(2.68)**

Ln(Stock Price) 0.277 1,553.29

(2.79)** (4.52)**

Year: 2015 -524.995 -547.081 -0.11 -733.948

(3.14)** (3.28)** (2.09)* (4.03)**

Year: 2016 -749.505 -902.554 -0.134 -1,090.91

(4.50)** (5.29)** (2.51)* (5.92)**

Year: 2017 -855.958 -974.158 -0.142 -1,351.92

(5.11)** (5.70)** (2.46)* (6.78)**

Year: 2018 -749.625 -977.269 -0.221 -1,489.87

(3.87)** (4.58)** (2.97)** (5.79)**

R2 0.05 0.07 0.03 0.1

N 945 945 881 881

(1) (2) (3) (4)

F(262, 676) = 449.66 F(262, 674) = 413.25      F(246, 626) = 418.55 F(246, 626) = 70.28 
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Table B.3: Full regression outputs with Environmental Pillar Score Variable 

 

Full regression outputs, including functional form results for the logged dependent variable: 

 

 
 

Table B.4: F-Statistics for Model Validity 

F-Statistics for Model Validity  

 

 

 

 

 

 

 

(5) (6) (7) (8)

Number of Employees 0.006 0.006 0 0.007

(1.49) (1.58) (3.12)** (1.61)

Environmental Pillar Score 37.963 37.963 0.002 36.13

(3.24)**) (3.55)** (0.55) (3.24)**

Stock Price 6.682

(2.79)**

Dividend 320.464 0.056 486.515

(2.79)** (1.70) (3.87)**

Ln(Stock Price) 0.277 1,541.49

(2.52)** (4.45)**

Constant 7,809.36 6,695.50 5.304 913.852

(19.13)** (13.26)** (11.83)** -0.59

Year: 2015 556.947 581.484 0.104 750.376

(3.24)** (3.38)** (2.18)* (4.07)**

Year: 2016 885.867 1027.769 0.137 1,186.77

(5.03)** (5.73)** (2.77)* (6.26)**

Year: 2017 1067.066 1191.307 0.151 1,529.21

(5.89)** (6.43)** (2.77)* (7.34)**

Year: 2018 963.016 1212.095 0.168 1,678.26

(4.63)** (5.30)** (2.42)** (6.31)**

R2 0.06 0.08 0.03 0.1

N 911 911 863 863

(1) (2) (3) (4)

F(253, 651) = 452.53  F(253, 649) = 415.84  F(240, 614) = 82.48 F(240, 614) = 423.55   
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