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Abstract  
Previous research found an association between ESG scores of acquiring, and to a lesser extent targeted, firms and the 

cumulative abnormal return (CAR) surrounding merger announcements. This research attempted to deepen the existing 
knowledge on the association between acquiring firms’ ESG score and CAR, as well as adding to the lack of research on the 

association between ESG score of targets and CAR. Additionally, the amplifying and diminishing effects of ESG scores on 
mergers between firms in advanced economies and unrelated mergers, respectively, were discussed. By means of linear 
regression, we analyzed a total of 224 mergers. Our results suggest a positive association between acquiror CAR and target 

ESG. Our results also suggest a significant difference in the effects of ESG on CAR in relation to the development of the 
economy of a region. These findings are discussed in relation to previous literature and further suggestions for future research 
are made. 
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1. Introduction: 

In recent years, there has been an increasing focus on Environmental, Social, and 

Governance (ESG) factors in the business world. ESG scores are used to measure a 

company's performance on social and environmental responsibility and are becoming 

increasingly important for investors. However, little research has been done on the effect of 

the ESG score of an acquired party on the stock price of the targeted firm. 

The study of the impact of Environmental, Social, and Governance (ESG) scores on post-

acquisition performance is relevant in today's business and investment world. ESG scores 

reflect a company's commitment to sustainable practices and socially responsible behavior, 

which are increasingly important factors for investors and stakeholders. It is important to 

determine which ESG score measure will be used to examine firms. The determination 

process will be discussed later on. By examining the relationship between ESG scores and 

post-acquisition announcement performance, researchers can gain insight into the financial 

benefits of sustainable business practices and help companies make informed decisions about 

their ESG strategies. This information can also be useful for policymakers who are seeking to 

encourage companies to adopt sustainable practices and for investors who are considering 

companies with strong ESG ratings. Ultimately, the research on the relationship between ESG 

scores and post-acquisition performance can contribute to a more sustainable and equitable 

business environment for all stakeholders. 

Given the relevance of ESG scores on post-acquisition performance across a wide 

range of industries, it becomes challenging to identify the specific industry to be examined. 

However, industry characteristics are known to influence firms' financial performance (Ghelli, 

C., & Schrøder, P., 2013). Additionally, the influence of ESG scores on firm performance is 

also affected by the industry. Therefore, in order to mitigate cross-industry effects, it would be 

beneficial to select a particular industry for this research. The energy industry is currently 

undergoing significant changes driven by a growing focus on sustainability and renewable 

energy sources. Mostly, this is happening in an attempt to reduce carbon emissions and 

overall environmental impact. As a result, companies in this sector are increasingly 

integrating ESG factors into their operations and investment decisions. This study focuses on 

the energy industry due to its innovative sustainability initiatives (Hughey & Sulkowski, 

2012) and the growing attention it has received in scientific literature (Patari et al., 2014; Lu 

et al., 2014), which has been reinforced by Lungu et al. (2019). Furthermore, unlike many 
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firms in other sectors, energy companies are subject to intense social and environmental 

scrutiny due to the nature of their activities. Consequently, a significant portion of the 

literature linking ESG to financial outcomes has been concentrated on the energy sector 

(Dilling & Harris, 2018; Dong & Xu, 2016). Furthermore, the utilities sector has shown far 

more transparency compared to other industries (Tamimi and Sebastianelli, 2017). Given 

these factors, directing the research toward the energy industry presents an intriguing 

opportunity. To give a relevant example, M&A review (May 2023) found that in the past few 

years, a significant number of transactions and investments with a focus on environmental, 

social, and governance (ESG) have taken place. These ESG-focused deals accounted for 

nearly 75 percent of all Energy sector transactions between 2020 and 2022. An example of 

such a merger is the takeover of Spanish solar and wind developer Eolia Renovables by 

French utility company Engie, which took place in 2021/22. 

However, it is important to notice that the theoretical basis will be aimed to build a 

theory for a very broad range of industries. For the aforementioned reasons, the data analysis 

will then be specified towards the energy industry. This research will closely align with 

research done by Tampakoudis et al. (2021), which aimed to analyze the effects of ESG 

scores on M&A performance in relation to the COVID-19 crisis. Evidently, the relation to 

COVID-19 is what sets the current study apart from that existing study. Moreover, this study 

adds to the literature by looking into the difference between related and unrelated mergers. 

The main reason for an extension towards relatedness of industries in connection to the 

existing studies is the risk of greenwashing that is involved in ESG related mergers, as will be 

explained in more detail. 

Lastly, the current study aims to also explore the relation between target returns and 

acquiror ESG scores in mergers. Historically, the association between acquiror returns and 

target ESG score was predominantly researched. However, we aim to provide more clarity on 

the adverse association in order to fill that gap in the literature. 
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2. Theoretical basis 

2.1 The effect of ESG scores of acquired companies on the post-acquisition 

announcement performance of acquiring firms. 

The expansion of academic research in recent years has led to the emergence of 

numerous relevant theories. Research investigating the relationship between Environmental, 

Social, and Governance (ESG) scores and stock prices of acquiring firms has consistently 

indicated a positive correlation between these factors. This positive relationship is commonly 

referred to as the "ESG Alpha" (Sakib, M., 2021), representing the financial benefits that can 

arise from investing in companies with high ESG scores. However, given the existence of 

various ESG rating systems employed in academic studies, it becomes crucial to determine 

which rating should be utilized. For the purposes of this research, the ESG scores will be 

based on the ratings provided by the Refinitiv Eikon Datastream database. 

One explanation for the positive ESG alpha lies in the theory that businesses with a 

strong focus on sustainability tend to adopt an orientation that is focused on the long-term. 

This long-term perspective expresses itself in significant outperformance of short-term 

strategies in both stock market success and accounting performance (Eccles et al., 2014). 

In the context of ESG activities, it has become evident that approximately one third of 

the operating expenses of an office stem from energy consumption, making it a significant 

component of reducible costs (Eichholtz et al., 2010). Therefore, implementing green policies 

in offices can enhance operational efficiency. However, it is important to note that these 

activities, while contributing to reducing the carbon footprint of businesses, may not be as 

impactful as other programs specifically designed for achieving greater CO2 emission 

reductions. Even though such programs are undoubtedly more effective, they are known to be 

more costly (Henderson, 2015). This indicates that environmental practices can have varying 

effects, and their positive influence on financial performance depends on the externalities to 

which they are exposed.  

On the other hand, when it comes to "social" activities, it is evident that improved 

performance in these areas contributes to a firm's reputation. These activities attract capable 

and skilled workers while simultaneously controlling costs. Therefore, policies promoting 

equal opportunities for employees generally result in increased performance. Industries where 

reputation plays an important role in achieving profits are more likely to experience enhanced 

outcomes (Eccles et al., 2014). 
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Firms that have diverse leadership, including independent members and women, 

witness several positive outcomes in their governance. These include a decrease in agency 

problems, heightened motivation among female employees, and the eradication of gender 

discrimination. The majority of studies demonstrate a positive relationship between the 

aforementioned practices, as well as other initiatives aimed at enhancing ESG factors, and 

financial performance. 

Enhancing internal ESG-related practices has become a crucial part of long-term 

strategies for many firms, driven by stakeholder pressure. Stakeholder theory argues that 

firms should establish strong relationships with their stakeholders to maintain and improve 

corporate validity (Daugaard, D. & Ding, A., 2022). According to this theory, a firm's 

performance in ESG activities has the potential to foster long-term business growth. 

Moreover, improved ESG performance can cause increased firm value by reducing explicit 

costs and promoting operational efficiency (Brammer, S. & Millington, A., 2005). 

Additionally, better performance in ESG activities can contribute to an improved corporate 

reputation (Dhaliwal, D.S. et al., 2012) and increased company competitiveness (Porter, M.E., 

& Kramer, M.R., 2002). Consequently, it is worth examining the role of mergers and 

acquisitions (M&A) in this process, particularly focusing on the role of M&A when the 

targeted firms have high ESG scores. It is expected that acquiring a target company with a 

strong ESG track record can significantly improve the acquiror's reputation in the marketplace 

and reduce corporate risk. Companies with strong sustainability practices generally have more 

favorable reputations and experience much lower legal risks (Gillan et al., 2021). 

Additionally, a research study conducted in India found that higher ESG disclosures 

positively influences a firm's market reputation in terms of risk, improving creditworthiness, 

and lowering capital costs (Bhattacharya & Sharma, 2019). Tampakoudis and 

Anagnostopoulou (2020) studied 100 European M&A cases and drew the conclusion that 

acquiring firms experience an increase in ESG scores after the merger. Additionally, market 

value also increases when merging with target firms exhibiting high ESG performance. 

However, it is important to note that ESG scores cannot individually determine the post-

merger performance. 

Finally, in many merger transactions, it is common for the acquiror's stock price to 

decline shortly after the announcement. This downward movement can be attributed to 

overvaluation of the target firm, leading to a lack of trust in the acquiror. Hazelkorn and 

Zenner (2004) provide evidence for this phenomenon, as they demonstrate that acquirors' 

stockholders experience losses of slightly less than one percent on a market-adjusted basis 
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surrounding the merger announcement. Furthermore, Bradley et al. (1988) examine the 

shareholder benefits of mergers for both acquirors and targets. They find that a large number 

of competitors is often beneficial for target shareholders, whilst reducing returns for the 

acquiror’s shareholders. Additionally, Lindblad and Ihrelius (2013) reveal that M&A 

activities in the energy sector have led to a decline in the market value of mergers. Foremost, 

this is due to high overpayment and numerous cross-border transactions, which shows the 

sector's overall inefficiency in M&A activity. However, in this study, we anticipate an 

increase in the benefits for acquiror shareholders, reflected in increased stock prices following 

merger announcements. This expectation is driven by factors such as financial and operational 

synergy, market share growth, risk diversification, and policy implementations, all of which 

motivate M&A activities in the energy sector. Yoo et al. (2013) demonstrate that energy 

companies engaging in mergers experience a positive impact on stock returns due to 

operational synergy and economies of scale. Overall, the existing literature suggests that 

M&A activities can yield favorable outcomes for acquiror shareholders, and when coupled 

with high ESG scores of the target firm, these benefits may be further enhanced. 

In conclusion, the growing recognition of the significance of ESG factors in 

investment decision-making and their potential impact on financial performance has led to an 

extensive body of academic research. The positive correlation between ESG scores and stock 

prices of acquiring firms, commonly referred to as the "ESG Alpha," indicates the potential 

for financial benefits by investing in companies with high ESG scores. The integration of 

ESG practices can lead to operational efficiency, improved reputation, and reduced agency 

problems. Moreover, mergers and acquisitions can play a role in enhancing ESG performance 

and market value, particularly when the acquired firms have strong ESG track records. 

However, it is important to consider other factors influencing post-merger performance and 

stock price movements. By examining the interplay between ESG scores, M&A activities, and 

stock prices in the energy industry, this research aims to contribute to the understanding of the 

complex relationship between ESG scores and financial outcomes in the context of mergers 

and acquisitions. 

 

H1: ESG scores of target companies positively affect the post-acquisition 

announcement performance, measured by stock price, of the acquiring company 
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2.2 The effect of ESG scores of acquiring companies on the post-acquisition 

announcement performance of acquired firms. 

In addition to influencing the performance of acquiring firms, an inverted relationship 

is also anticipated. Extensive research has focused on explaining the determinants underlying 

a company's decision to engage in mergers and acquisitions (M&A) over the years. However, 

limited attention has been directed towards examining the association between environmental, 

social, and governance (ESG) factors, stakeholder benefits, and M&A performance (Aktas et 

al., 2011; Cho et al., 2020). Cho et al. (2020) specifically concentrate on the target firm's 

corporate social responsibility (CSR) performance and provide strong evidence supporting a 

positive relationship between the CSR performance of the target firm and the premiums 

received by its shareholders. Importantly, this positive association is particularly observed 

when the CSR performance of the target firm exceeds that of the acquiring firm. This finding 

suggests that the market anticipates the acquiror to offer a fair price to the target firm based on 

its CSR practices. Consequently, the authors conclude that investing in CSR adds value to 

M&A deals for both acquiring and target firms, aligning with stakeholder theory. 

Furthermore, Deng et al. (2013) uncover additional significant associations. 

Specifically, they find that acquirors with higher scores on ESG factors experience greater 

returns upon the disclosure of a merger. Moreover, acquirors with high ESG scores generally 

exhibit larger improvements in post-merger operating performance compared to acquirors 

with lower ESG scores. Deng et al. further demonstrate that acquirors with high CSR scores 

are more likely to complete M&A deals and generate positive long-term stock returns, 

compared to acquirors with low CSR scores. 

Similarly, Teti and Spiga (2022) emphasize the significance of ESG factors in shaping 

long-term strategies for firms. Moreover, they stress that the evaluation of the feasibility of 

pursuing strategic initiatives, such as merger transactions, is significantly influenced by a 

firm's ESG practices. Teti and Spiga argue that a strong ESG profile could provide for a 

smoother integration of the target firm into the acquiror's operations, ultimately leading to 

enhanced post-merger performance. 

Although the specific relationship remains unexplored in existing literature, the 

aforementioned theories collectively suggest that acquirors with high ESG scores are more 

likely to exert a positive influence on their target firms in the period surrounding the 

announcement of the deal. Based on these premises, we hypothesize that acquirors with high 

ESG scores will exhibit a greater propensity to create positive outcomes for their target firms 

in the context of M&A transactions. The subsequent analysis aims to empirically test this 
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hypothesis using a comprehensive dataset and robust econometric techniques. Therefrom we 

form the following hypothesis: 

 

H2: The acquiror’s ESG scores positively affect the post-acquisition stock price 

of the target company 

 

2.3 The difference between the effect of ESG scores in related versus unrelated 

mergers 

In modern day business, mergers, and acquisitions (M&A) serve as a widely adopted 

and effective mechanism for firms to improve their overall performance. M&A often leads to 

increased market share or allows firms to venture into unexplored markets (Øverby, H., 

2021). Two fundamental approaches to expanding a firm's operations are horizontal and 

vertical growth strategies. Horizontal growth entails merging with firms operating at the same 

value chain level and within similar industries, leading to an increase in market share and 

reducing competition through gaining more market power. Furthermore, horizontal mergers 

can lead to cost reduction by allowing efficient production reallocation. This goes for both the 

acquiring and the targeted firm (Levin, 1990). Horizontal mergers not only enable firms to 

expand their market power but also offer potential synergies and economies of scale by 

combining resources and capabilities. 

In contrast, vertical growth strategies involve mergers between companies operating at 

different levels of the value chain, including both upstream and downstream linkages. These 

linkages are not necessarily restricted to the same industry. Firms pursuing vertical growth 

often aim to increase control over production processes, hence lowering production costs and 

improving overall efficiency. By integrating activities along the value chain, firms can 

achieve a more streamlined and better coordinated production process. Streamlining processes 

should lead to reduced transaction costs and could optimize value creation (McCarthy et al., 

2019). The vertical integration of activities can also provide firms with a competitive 

advantage by ensuring a stable and reliable supply stream. Furthermore, vertical mergers can 

stimulate sharing specialized knowledge and technology, allowing firms to innovate together 

and adapt rapidly to changes in the marketplace (Singh, 2021). Empirical evidence suggests 

that vertical mergers lead to significant gains for the target firms, in the period leading up to 

the merger. This period is often defined as seven to ten months. Additionally, acquiring firms 

also tend to experience larger gains than they would normally, during the period leading up to 

a merger (Spiller, 1985). These gains are connected to several of the previously mentioned 
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factors. Economies of scale, improved coordination within the value chain and higher 

efficiency, caused by mergers, all lead to larger market power and increased performance. 

Both horizontal and vertical expansion strategies are frequently associated with related 

mergers, which are considered more effective than unrelated mergers according to numerous 

scholars. Related mergers can have an advantage as the acquiring firm typically continues to 

operate within the same industry, facilitating a smoother adaptation to new circumstances due 

to existing knowledge. Additionally, Berger and Ofek (1995) highlight the ability to use 

existing resources and capabilities to the firm’s advantage in related markets as another factor 

contributing to the potential benefits of related M&A. By capitalizing on their existing 

expertise and assets, firms can exploit the new cooperation and enhance operational 

efficiency. The transfer of knowledge and capabilities across related business activities can 

improve the level of innovation, leading to improved product development. In turn, this could 

cause more effective market positioning (Capron & Mitchell, 2010). Moreover, related 

mergers can generate economies of scope by combining complementary resources and 

capabilities. This could result in cost savings by means of increased efficiency, leading to 

value creation (Kitching & Hughes, 2020). By integrating related businesses, firms can use 

their combined strengths to better respond to pressure, generated by competition. Moreover, 

they should be able to capitalize more on new growth opportunities. 

Reputation and economies of scale are also emphasized by other researchers as more 

effective mechanisms in related markets compared to unrelated markets. For instance, Nayyar 

(1993) stresses that related mergers offer advantages through economies of scope and makes 

it easier to benefit from the acquiror's established reputation in the industry. Economies of 

scope can arise from the sharing of resources, technological advances, and distribution 

channels across related business activities. A combination of these factors could lead to cost 

savings and increased operational efficiency (Montgomery & Wernerfelt, 2018). Furthermore, 

a good reputation can provide a competitive advantage by attracting customers, suppliers, and 

other stakeholders, again, allowing for business growth and value creation (Dierickx & Cool, 

1989). Reputation is particularly important in industries characterized by high levels of 

customer loyalty and repeat purchases, where a strong brand image can translate into higher 

market share and profitability (Fombrun & Shanley, 1990). All that has been discussed 

previously, can be seen as the direct effect of a merger of firms that are active in unrelated 

industries compared to firms that act in related industries. This direct effect is expected to be 

negative, meaning that we expect merger results to be lower for firms that are active in 

unrelated industries. 
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However, while related mergers have generally been found to outperform unrelated 

mergers, the possibility that an announcement of a merger with a high-ESG score target could 

even out the performance disparity between related and unrelated mergers has not been 

thoroughly examined. It is expected that the incorporation of ESG scores could partially 

bridge the existing gap, primarily due to the potential for greenwashing. Unrelated mergers 

involving targets with high ESG scores may be driven by the acquiror's desire to enhance its 

own ESG reputation or mitigate potential negative spillover effects. By acquiring a target with 

a strong ESG track record, firms can signal their commitment to sustainable and responsible 

business practices, thereby enhancing their reputation among stakeholders (Chatterji et al., 

2009). Moreover, targets with high ESG scores may hold valuable intangible assets, such as 

strong relationships with socially responsible investors, access to green technologies, or a 

positive corporate culture. Altogether, this could contribute to the acquiror's long-term value 

creation potential (Hitt et al., 2021). The integration of a target's ESG practices and expertise 

into the acquiror's operations can lead to better risk management and increased efficiency in 

operations (Hansen et al., 2020). However, it is important to remain cautious of greenwashing 

practices, where firms may strategically manipulate their ESG image without making 

substantive changes to their actual practices (Nguyen et al., 2022). Scrutinizing targets' ESG 

practices and conducting thorough due diligence is therefore crucial to ensure the potential 

benefits of the merger are genuine and aligned with the acquiror's sustainability objectives. 

 In general, this last section has discussed the indirect effect that ESG scores might 

have on merger results. As mentioned before, the direct effect of acting in unrelated industries 

is expected to be negative. However, the indirect effect, found by an interaction term in the 

regression model, is expected to be positive. Specifically aiming to improve ESG scores 

through mergers could improve the results of mergers between firms that act in unrelated 

industries.  

In conclusion, mergers and acquisitions offer firms opportunities for market 

expansion, increased market share, and enhanced value creation. Horizontal and vertical 

growth strategies allow firms to tap into new market segments or consolidate their positions 

within existing industries. Related mergers in particular, have been found to yield greater 

value creation potential compared to unrelated mergers, driven by synergies, knowledge 

transfer, economies of scope, and enhanced market power. Additionally, incorporating targets 

with high ESG scores in unrelated mergers holds the potential to decrease this gap between 

related and unrelated mergers, as it provides opportunities for reputation enhancement. 

Moreover, focusing on ESG scores in such mergers allows for access to valuable assets and 
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alignment with sustainable business practices. However, it is essential to carefully assess the 

authenticity of ESG practices and guard against greenwashing to ensure that the potential 

benefits of the merger are realized and sustainable in the long run. Overall, a distinction must 

be made between the individual effect that pursuing a merging between firms of unrelated 

industries has on the merger performance and the indirect that this process has on the 

association between ESG scores and merger performance. Based on the last association, 

hypothesis 3 is formed. 

 

H3: ESG scores reduce the difference in post-announcement performance 

between related and unrelated mergers 

 

 

2.4 The influence of the level of development of a region on effect of ESG scores 

on the post-acquisition announcement stock-price change 

Lastly, it is important to note that ESG-related efforts are not universally appreciated 

to the same extent. The level of appreciation varies depending on several factors, including 

the emphasis placed on different aspects of ESG - environmental, social, and governance - 

which show significant variations across specific regions and countries (Miralles-Quíros & 

Hernández, 2019). Pineau and Estran (2022) find that a group of countries from North 

America, Europe, and Central Asia, where most advanced economies are concentrated, 

consider governance as the most important factor. On the other hand, variables that are 

outside of the ESG range have a more significant impact on groups comprised of emerging 

markets and developing economies. Notably, the environmental factor (E) holds the greatest 

significance in Sub-Saharan Africa, likely due to the heavy reliance of a significant portion of 

its population on agriculture. However, the most significant finding is that non-ESG variables 

have a more dominant influence on groups comprised primarily of emerging market and 

developing economies (EMDEs), as can be seen in Figure 1. 
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Additionally, Arun et al. (2022) highlight the need for the BRICS countries to 

strengthen their ESG processes and investments in order to catch up with developed countries. 

Furthermore, besides the difference in the importance of individual components of the 

ESG score, it makes sense to analyze the overall differences in the importance and relevance 

of ESG scores between developed and emerging economies. Most academic research thus far 

has been concentrated on specific geographical areas, predominantly focused on developed 

economies (Kalia & Aggerwal, 2023). There is a lack of research on this relationship in 

emerging markets (Ruan and Liu, 2021; Ting et al., 2019) and no existing studies have been 

able to make comparisons between the two. Consequently, the understanding of the 

correlation between ESG initiatives and firm performance remains limited to individual 

nations in such research. 

However, Kalia and Aggerwal (2023) conducted research on the association between 

ESG scores and the financial performance of healthcare. They expanded their research to 

include multiple regions. They looked in to underdeveloped, emerging, and developed 

economies. Their findings suggest that the impact of ESG activities on firm performance is 

likely to differ across economies due to several factors. 

Firstly, the concept of ESG is at different stages of development in various markets. 

ESG activities and the availability of information related to ESG matters are the most obvious 

concern in most developed countries. However, in emerging markets, ESG is a concept in its 

early stages. Previous research suggests that markets can reduce negative externalities by 

increasing the duration of knowledge. Since developed countries have significantly better 

disclosure practices, it is expected that engaging in ESG activities will have a positive impact 

on firms in developed nations but may not be as effective in developing economies. 

Secondly, according to Kalia and Aggerwal, access to financing is challenging for 

businesses in developing countries due to underdeveloped regulatory institutions. Although 
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firms in emerging markets may undertake ESG activities to gain investor confidence, such 

practices are perceived as extraordinary and relatively high expenditures. ESG operations are 

viewed as high-cost activities that could hinder businesses, further constraining capital 

markets in emerging economies. Consequently, engaging in ESG activities may have a 

negative effect on firm performance in developing countries. 

Additionally, the cultural and societal context of each region plays a significant role in 

shaping the relationship between ESG scores and firm performance. Advanced economies 

typically place greater emphasis on corporate governance and ethical conduct, in line with 

stakeholder expectations. In contrast, emerging economies may prioritize other factors such as 

economic growth and job creation, leading to a relatively low focus on ESG initiatives. This 

disparity in priorities can influence the perceived significance and impact of ESG scores on 

firm performance. 

Furthermore, it is important to consider the overall ESG development within each 

country. Examining global ESG performance stresses the significance of geographical 

location in relation to ESG scores, as highlighted by Daugaard and Ding (2022). These scores 

fluctuate significantly across different areas and develop over time. To illustrate this point, 

they present a figure comparing Sustainalytics ESG Risk Ratings from 2009 to 2018 across 

various geographic regions. These ratings are based on the ESG policies implemented by 

businesses in each country, the level of transparency in ESG reporting, and the response to 

ESG-related events. Generally, an increase in interest for ESG worldwide is observed, which 

is shown by the increasing number of companies that are subject to ESG rating investigations. 

Furthermore, the data indicates an overall improvement in ESG performance over the years. 

Additionally, the data coverage has expanded, suggesting an improvement in transparency on 

the subject and an increased motivation to communicate the efforts made by countries. 

Moreover, a significant disparity in ESG ratings between geographic regions becomes 

evident. 
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Therefore, regions with political systems characterized by a high degree of democracy 

are much more likely to influence firms to act ethically. However, the relationship between a 

region's relative economic wealth and corporate responsibility is complex. Economic wealth 

tends to have a negative impact on social performance indicators, even though economic 

wealth is strongly associated with strong corporate governance and is positively correlated 

with environmental performance. Thus, relying solely on a region's wealth is not a powerful 

determinant of the expected ESG rating in that region. Important to note is that the IMF list of 

advanced economies since 2023 (IMF, 2023) will be used to determine whether a country has 

an advanced economy or not. 

As with the previous hypothesis, we will evaluate this hypothesis based on a direct and 

indirect effect. Based on the previously discussed literature, we expect the direct effect of 

originating from a develop economy to be positive. Therefore, the coefficient will be positive, 

meaning that mergers between firms from developed economies will perform better. 

Consequently, we expect the indirect effect of originating from an advanced economy to be 

even stronger. As firms and investors from advanced economies put more emphasis on ESG 

scores in general, we expect that higher ESG scores in mergers between firms from advanced 

economies enlarge the positive association that is already suggested to exist. 

 

 H4: ESG scores have a stronger association with post-acquisition stock prices of 

firms that originate from countries with advanced economies 
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3. Method 

3.1 Cumulative abnormal returns 

We focus on abnormal returns, which refer to the difference between the actual return 

and the return expected based on the company's beta, determined by the market return. This 

abnormal return represents the portion of the return that cannot be predicted and provides an 

estimation of the change in the company's value on the day of the event, namely the 

announcement of the merger. 

The concept of cumulative abnormal return (CAR) is widely used as a measure to 

evaluate financial performance with regards to how the market responds to the value of 

mergers and acquisitions (Liu et al., 2021). CAR captures the expected performance and 

overcomes common accounting-based limitations. Other methods are often unable to 

distinguish between performance derivable from the combination of firms and regular 

performance that would have been achieved if the acquiring and target firms had remained 

independent (Fich et al., 2018). 

The first step in the methodology is to establish the event window, which defines the 

timeframe for the study. It is crucial to determine an appropriate event window to capture the 

effects of the event accurately. According to the efficient market hypothesis, which assumes 

that market prices reflect all available information, a short event window is preferred. This is 

because any impact on stock prices resulting from an occurred event would be quickly 

observed. However, an excessively short event window may fail to capture the effect. This 

might happen if the information becomes available after the market closes or is leaked prior to 

the announcement, causing the effect to occur before the actual event day. Conversely, an 

extended event window might reduce the likelihood of finding meaningful empirical 

evidence. The first purpose of an event window should thus be to capture any pre-

announcement leakage of information about the event, preceding the announcement date. 

Secondly, the event windows extending a few days after the announcement date incorporate 

the impact of investment decisions made by investors following the event. As previously done 

by Tampakoudis et al. (2021), we will make use of 9 different event windows. To be precise, 

five event windows surrounding the announcement day (-3,3, -2,2, -2,1, -1,2 and -1,1); two 

pre-announcement event windows (-3,0 and -1,0) and two post-announcement event windows 

(0,3 and 0,1) are used. 

Data collection is the subsequent step in the research process. Information regarding 

merger announcements was obtained from the Erasmus University, and the Thomson Reuters 
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Eikon/Datastream database was accessed to gather the necessary data on the announcements 

of mergers. To ensure consistency and compatibility, we obtained the ESG ratings of the 

acquiring party and the stock prices of the acquiring party from the same Datastream 

database. 

To construct the event study, we adopted the methodology proposed by Tampakoudis 

et al. (2021) as a guiding framework. Their research closely aligns with our objectives, 

making it a suitable reference.  The key metric in an event study is the abnormal return, which 

reflects the impact of the acquisition announcement on the stock price of the firm of interest. 

For our study, we will adopt the mean adjusted returns model variation of CAR. This model 

assumes that the ex-ante expected return of a stock or firm is constant, predicted by averaging 

the historic return of the given stock (Brown and Warner, 1980). In the mean adjusted returns 

model, the abnormal return is determined by subtracting the average return over a specific 

period from the actual return on a given day. 

Besides the expected return, we will also require the realized return of a specific 

period to come the abnormal return. Equation 1 will provide a formula for the realized return. 

 

Equation 1:  𝑅!" = 𝑎! + 𝛽!𝑅# + 𝜀!" 

 

 

In this equation,  𝑅!" is the realized return of firm 𝑖 on day 𝑡, 𝑎! represents the 

intercept, 𝛽! is the regression coefficient, 𝑅# is equal to the return of the market portfolio and 

𝜀!"is the error term. 

The abnormal return for a specific firm at any given time will be computed by 

subtracting the estimated historic return from the realized return, as shown in Equation 2. 

 

Equation 2:   𝐴𝑅!" =	𝑅!" −	𝑅,! 

 

In Equation 2, 𝐴𝑅!"	represents the abnormal return of firm 𝑖 on day 𝑡, 𝑅!" is the 

realized return of firm 𝑖 on day 𝑡 which is provided by Datastream, and 𝑅,! represents the 

expected return of firm	𝑖, which is based on the historic return. As 𝑅,! is a constant and is not 

dependent on the time 𝑅,! is used instead of 𝑅,!". 

Calculating CAR can be approached through various methods, with the choice 

depending on the type of benchmark used to determine the abnormality of a return on a given 
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day (Reddy et al., 2019). To assess the cumulative abnormal returns (CAR), we are going to 

aggregate the daily abnormal returns over the selected event window, as shown in Equation 3. 

 

Equation 3:    𝐶𝐴𝑅!("!,"") =	∑ 𝐴𝑅!"
""
"'"!  

 

The cumulative abnormal return is then calculated as the sum of abnormal returns over a 

certain period, where 𝑡(	is the first day of this period and 𝑡* is the final day. In this research, 

𝑡(	and 𝑡* will vary depending on the event window that is used in the model. 

Based on the constructed event study and obtained CARs, our analysis proceeds with a 

regression analysis to investigate the existence of a significant correlation between the ESG 

scores of the acquired party and the abnormal returns of the acquiring party. In this regression 

analysis, the ESG scores are treated as the independent variable, while the abnormal returns 

served as the dependent variable. The statistical significance of the relationship will be 

assessed using a t-test, which examines the magnitude of the association between the 

variables. 

In conclusion, our research utilizes an event study methodology to explore the 

connection between firms' ESG scores and their post-announcement performance. By 

establishing multiple event windows and calculating abnormal returns and cumulative 

abnormal returns, we aim to capture the effects of the announcement accurately. The 

subsequent regression analysis allows us to investigate the relationship between ESG scores 

and abnormal returns, providing insights into the potential correlation between sustainability 

practices and financial performance. 

 

3.2 Regression analyses 

 In order to determine the association between ESG sores and stock performance in 

M&A, we will try to analyze several hypotheses that were previously stated. By performing 

multiple regression analyses we can identify the coefficients that belong to parameters in the 

regressions, allowing for a detailed explanation of the associations. For hypothesis 1, we want 

to test Equation 4: 

Equation 4:  𝐴𝐶𝐴𝑅!("!,"")= a + β1 · TargetESG + 

β2 · AcquirorAdvancedEconomy + β3 · TargetAdvancedEconomy +   

β4 · AcquirorEnergyIndustry + β5 · TargetEnergyIndustry + β6 · AcquirorRatioDebtToAssets 

+ β7 · DealValue + ε 
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Where ACAR is the cumulative abnormal results of acquiror 𝑖 between time 𝑡( and 𝑡*, the 

intercept a measures the excess returns after controlling for the effects of ESG performance 

and control variables, β1 measures the effect of the target’s ESG score on the acquiror CAR, 

β2, β3, β4 and β5 are the estimated parameters related to the control variables for industry and 

country. The control variables are coded in the form of dummies, to compare the most 

important category to all the other categories. In the case of the “country” dummies, our 

category of interest is grouped as advanced economies rather than actual countries, as the 

countries in this group have similar economic characteristics. For the “industry’ dummies we 

compare the energy industry to other industries.  Lastly, in this regression we add a control 

variable for the long-term debt to asset ratio of the acquiror, to account for the possible 

influence of the ratio of total debt to total assets on abnormal results after a merger (Gao, Z. & 

Bao, Y., 2022) and the deal value (Alexandridis et al., 2013). If the β1 coefficient is not 

significant at the 10% level (p-value>0.10) H1 will be rejected. 

For hypothesis 2, the following equation is tested: 

 

Equation 5: 𝑇𝐶𝐴𝑅!("!,"") = a + β1 · AcquirorESG + 

β2 · AcquirorAdvancedEconomy + β3 · TargetAdvancedEconomy +   

β4 · AcquirorEnergyIndustry + β5 · TargetEnergyIndustry + β6 · TargetReturnOnAssets + 

β7 · DealValue + ε 

 

Where TCAR is the cumulative abnormal results of target 𝑖 between time 𝑡( and 𝑡*, the 

intercept a measures the excess returns after controlling for the effects of ESG performance 

and control variables, β1 measures the effect of the acquiror’s ESG score on the target CAR, 

β2, β3, β4 and β5 are, again, the estimated parameters related to control variables for industry 

and economic situation of the country. Again, we will also control for some firm and deal 

specific variables. In this case we will look at the target’s return on assets, as this could 

influence the target’s performance (Benson et al., 2015) and the deal value will also be 

included again. If the β1 coefficient is not significant at the 10% level (p-value>0.10) H2 will 

be rejected.  
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For hypothesis 3, the following equations are tested: 

 

Equation 6: 𝐴𝐶𝐴𝑅!("!,"")) = a + β1 · TargetESG + β2 · Unrelated + 

β3 · TargetESG ·Unrelated + β4 · AcquirorAdvancedEconomy + 

β5 · TargetAdvancedEconomy +   β6 · AcquirorEnergyIndustry + β7 · TargetEnergyIndustry 

+ β8 · AcquirorRatioDebtToAssets + β9 · DealValue + ε 

 

 Equation 7: 𝑇𝐶𝐴𝑅!("!,"")= a + β1 · AcquirorESG + β2 · Unrelated + 

β3 · AcquirorESG · Unrelated + β4 · AcquirorAdvancedEconomy + 

β5 · TargetAdvancedEconomy +   β6 · AcquirorEnergyIndustry + β7 · TargetEnergyIndustry 

+ β8 · TargetReturnOnAssets + β9 · DealValue   + ε 

 

Where ACAR/TCAR is the cumulative abnormal results of, respectively, acquiror or target 𝑖 

between time 𝑡( and 𝑡*, the intercept a measures the excess returns after controlling for the 

effects of ESG performance, control variables and the interaction term between the ESG score 

and the relatedness of the industries of target and acquiror, β1 measures the effect of the 

acquiror’s ESG score on the acquiror or target CAR. β2 is the coefficient for the dummy 

variable “unrelated” which is equal to one if the main industry of the target and acquiror are 

not the same.  β3 is the coefficient for the interaction term between the ESG score and the 

relatedness of industries. β4, β5, β6 and β7 are the estimated parameters related to control 

variables for industry and economic situation. Lastly, β8 is coefficient related to a control 

variable for the acquiror debt to asset ratio and the target return on asset ratio respectively and 

β9 represents the coefficient for control variable of the deal value. In both equations the β3 

coefficient will allow us to test hypothesis 3 for both the acquirors and the targets. If we find 

that the coefficient is significant and negative, we cannot reject the hypothesis, in case of any 

other result, the hypothesis will be rejected. 

In order to test H4, the following equations will be tested: 

 

Equation 8: 𝐴𝐶𝐴𝑅!("!,"")) = a + β1 · TargetESG + β2 ·AcquirorAdvancedEconomy 

+ β3 · TargetESG · AcquirorAdvancedEconomy + + β4 · TargetAdvancedEconomy +   

β5 · AcquirorEnergyIndustry + β6 · TargetEnergyIndustry + β7 · AcquirorRatioDebtToAssets 

+ β8 · DealValue + ε 
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 Equation 9: 𝑇𝐶𝐴𝑅!("!,"")) = a + β1 · AcquirorESG + β2 ·TargetAdvancedEconomy + 

β3 · TargetESG · TargetAdvancedEconomy + β4 · AcquirorAdvancedEconomy + 

β5 · AcquirorEnergyIndustry + β6 · TargetEnergyIndustry + β7 · AcquirorRatioDebtToAssets 

+ β8 · DealValue + ε 

 

Where ACAR/TCAR is the cumulative abnormal results of, respectively, acquiror or target 𝑖 

between time 𝑡( and 𝑡*, the intercept a measures the excess returns after controlling for the 

effects of ESG performance, control variables and the interaction term between the ESG score 

and the relatedness of the industries of target and acquiror, β1 measures the effect of the 

acquiror’s or target’s ESG score on the  CAR. β2 Is the coefficient for the dummy variable 

“AdvancedEconomy”, either for the target or the acquiror, which is equal to one if the home 

country of the target and acquiror is an advanced economy.  β3 is the coefficient for the 

interaction term between the ESG score and the dummy for advanced economy. β4, β5 and β6 

are the estimated parameters related to control variables for industry and economic situation. 

Again, β7 represents the coefficient of the control variable for the acquiror debt to asset ratio 

and the target return on asset ratio respectively and β8 represents the coefficient of control 

variable of the deal value.  In both equations the β3 coefficient will allow us to test hypothesis 

3 for both the acquirors and the targets. If we find that the coefficient is significant and 

positive, we cannot reject the hypothesis, in case of any other result, the hypothesis will be 

rejected. 

4. Data 

4.1 General merger data 

In order to conduct research on the association between ESG and the cumulative 

abnormal results of firms in mergers I first used the Refinitiv Dealscreen database to identify 

recent mergers in the energy industry. I used mergers of publicly traded companies from the 

past 9 years in the energy industry. To specify, either the target or the acquiring company was 

required to have the energy industry as their main industry. As authors of scientific journals 

started to appoint more significance to the sustainability initiatives in the energy industry from 

2014 onwards, this seemed like an appropriate starting date. By selecting these filters in the 

Refinitiv Dealscreen database, a total of 10500 mergers came up as a result. However, only 

625 mergers included Datastream identifiers for both target and acquirors. Accordingly, all 
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other mergers were deleted from the dataset. Additionally, ESG scores were obtained via the 

Eikon/Datastream database. Only 224 mergers included ESG scores for both acquiror and 

target, hence this is the number of deals used to find stock return data for the included firms. 

In the end, 224 publicly completed mergers in the energy industry from January 2014 

until the end of April 2023 were identified. 

Figure 3 shows the distribution of mergers over the years. As can be seen there is a 

relatively even distribution in our sample, apart from a small increase in the number of 

mergers between 2018 and 2019. This should not lead to any biases based on the 

developments that happened over the years when it comes to ESG focus. 

 

 

 

 

 

 

 

 

 
 

 

 

Figure 3. Frequency table of the M&A announcements and   
 

Figures 4 and 5 show the targets’ and the acquirors’ distribution over the different macro 

industries in the overarching energy sector. The charts show that a significant amount  

of the firms have the Energy and Power industry as their macro focus. As this sector is the 

main focus of my research, this distribution is not problematic. 
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Figure 4. Distribution of acquirors’ macro industries          Figure 5. Distribution of targets’ macro industries  
 

 

 Lastly, we will also look at the difference between the influence that ESG scores have 

on CAR for firms which find their origin in countries with an advanced economy have versus 

those in a developing economy. In our dataset, we find that a large percentage of the firms 

originate from countries in advanced economies, as can be seen from figure 6 and 7. 
 

 

Figure 6. Percentage of acquirors in advanced economies     Figure 7. Percentage of acquirors in advanced economies 
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4.2 Stock return data 

As the mergers were announced on different dates in different years and they are 

closed in different regions and slightly different sectors it was most appropriate to use a mean 

adjusted returns model. With this model, the expected ‘market’ returns become a constant 

based on a firms’ performance over a period of 250 to 51 days prior to the merger 

announcement based on existing literature (Cichello and Lamdin, 2006). This average return 

is used as the constant in the CAR. The daily stock return data was retrieved from the 

Refinitiv Eikon/Datastream Database. Based on the stock return, calculated as the percentage 

change of the stock price, the average daily return was calculated as the mean of the historic 

returns. This mean value was used as the benchmark of a firm’s performance and therefore as 

the expected return. As shown previously, the expected return is used to calculate an 

abnormal return by subtracting a daily realized return from it. As we use multiple event 

windows, we will have to calculate the abnormal daily return for the full range of event 

windows. In total, the daily abnormal return was calculated for 7 days, consisting of 3 days 

prior to the merger announcement, that announcement day and 3 days after the announcement. 

This period is similar to the aforementioned event windows that were used in 

Tampakoudis et al. (2021). To compute the cumulative abnormal returns (CAR) the 

individual abnormal returns for the specific number of days in the event window are 

combined.  

To make sure that the data on CAR for all different models, thus different event 

windows, have normal distribution, histograms were used. Figure 8 shows the histograms for 

all 9 event windows, before winsorizing any potential outliers. Winsorizing means that the 

outliers were appointed to the value at the nearest value of the 95% confidence interval. This 

allows us to keep observations and take their relatively small or large value into account, 

without them harming the robustness of the analysis. The values on the horizontal axis are the 

cumulative daily percentage change in stock price as presented by Eikon/Datastream. Lastly, 

the smooth line that runs through the bars, as presented by Stata, is an appropriately scaled 

normal density. The normal density line will have the same mean and standard deviation as 

the data. 
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Figure 8. Acquiror CAR distribution histogram. Values are cumulative percentage change in stock price. 

 

Although the distribution is centered towards the middle, there are several extreme outliers in 

all CARs. Rather than completely removing those outliers, the observations outside of the 5th 

until the 95th percentile were winsorized. Similarly, a check for the target’s CARs was done, 

the result of which is found in figure 9. 

Again, the obvious outliers, outside of the 5th until the 95th percentile were winsorized in order 

to receive a more accurate result from the analysis.  
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Figure 9. Target CAR distribution histogram. Values are cumulative percentage change in stock price. 
 

To provide a clear overview of all variables that are previously discussed, as well as 

showing basic statistics for all other variables, a table of descriptive statistics will be 

provided. This table we present all minimum and maximum values, the mean values, the 

standard deviation, and the mean per variable. Table 1 shows that there are 224 observations 

for acquiror ESG scores. Although we still observe some extreme values as maximum and 

minimum values compared to the mean, the distribution has become a lot closer to being 

normal. As mentioned previously, the values for the CAR are the cumulative daily percentage 

change in stock price as presented by Eikon/Datastream. 
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Table 1. Descriptive statistics of variables used in regression model. 

 
Moreover, table 1 also shows us that the mean values of the dummies are all skewered 

towards either the minimum or the maximum. As shown previously, this means that the 

distribution between the two categories is unequal. For the unrelated industries dummy, this 

means that a large percentage of the mergers analyzed is between firms form the same 

industry. In line with this observation, we also see that most of our targets and acquirors are 

form the energy industry. Additionally, we observe that a large percentage of both acquiring 

and target firms are active in countries with an advanced economy. Lastly, we observe a small 

loss of observation when it comes to the total deal value and the target’s return on assets. 

 After winsorizing the CAR variables, we observe a slight change in the distribution of 

the variables. Figures 10 and 11 show the new distributions of Acquiror CAR and Target 

CAR, respectively, after winsorizing. 
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Figure 10. Acquiror CAR distribution histogram after winsorizing. Values are cumulative percentage change in stock price. 

We can observe that for both acquiror and target CAR the distribution has become a lot closer 

to a normal distribution. 

Figure 11. Target CAR distribution histogram after winsorizing. Values are cumulative percentage change in stock price. 
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Again, the line that can be observed is an appropriately scaled normal density. The normal 

density line has the same mean and standard deviation as the data. 

Table 2. Descriptive statistics of variables used in regression model after winsorizing. 
 

Lastly, the descriptive statistics have also changed slightly due to winsorizing our 

variables. Table 2 shows the descriptive statistics of our final sample. As expected, the 

maximum and minimum values have all gotten closer to the mean value due to the 

winsorizing. However, as mentioned the outliers were appointed to the value at the nearest 

value of the 95% confidence interval. So, we will keep the observations and take their 

relatively small or large value into account, without them harming the robustness of the 

analysis. 
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 4.3 ESG data 

It is important to notice that the ESG scores that were used for this research are ESG 

scores (also known as TRESGS) as composed by Refinitiv, based on the reported information 

in the environmental, social, and corporate governance pillars. Figure 12 (retrieved from the 

Refinitiv website, 2023) provides a more detailed explanation of the factors that compose this 

ESG score. 

Figure 12. Buildup of the Refinitiv ESG score 
 

The ESG score that was used in this research is based on the regular ESG score without the 

controversy score. The controversy score is an additional factor that increases the influence of 

important disputes on the overall ESG ranking, where firms' actions are compared against 

their sated beliefs. The scoring technique employs severity weights to address the market 

capitalization bias faced by large firms. This is done to ensure that controversy ratings are 

adjusted proportionately. This integration of severity weights aims to mitigate the influence of 

company size on the scoring process. Their database to conduct these scores were filled by 

700+ researchers who used annual reports, company & NGO websites, stock exchange filing, 

CSR resources and news resources. All this information is combined into 10 categories that 

form the three pillar scores and the final ESG score. This final score is an assessment of the 

company's ESG performance, commitment, and efficacy based on publicly available data. 

Figure 13 provides a more detailed insight into the composition of the ESG score and the 

variable that was used in this research. 
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Figure 13. Composition of ESG score and weight of the different pillars. 
 

5. Results 

In order to examine the association between our dependent and independent variables,  

this study made use of OLS regression analysis. This analysis shows us the coefficient and the 

significance of the dependent variables, as well as the control variables. As mentioned 

previously, these coefficients will allow for an assessment of the hypotheses. Whilst 

considering the results, it is important to keep in mind that the different models vary based on 

the event window that is used for the CAR. As mentioned before, five event windows 

surrounding the announcement day (-3,3, -2,2, -2,1, -1,2 and -1,1); two pre-announcement 

event windows (-3,0 and -1,0) and two post-announcement event windows (0,3 and 0,1) are 

used. Model 1 represents the post-announcement event window (0,3), Model 2 relates to the 

other post-announcement event window (0,1). Model 3 and 4 show results on the pre-

announcement event windows, -3,0 and -1,0 respectively. Models 5, 6, 7, 8 and 9 show the 

event windows surrounding the announcement date int the respective order; (-3,3, -2,2, -2,1, -

1,2 and -1,1).  
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Table 3. Regression results on the association between acquiror CAR and target ESG score 

 

Our first results, as represented in Table 3, show that the association between the target’s 

ESG score and the acquiror’s CAR is significant at the 1% level for event window 4. 

Moreover, event window 3, 5, 7, 8 and 9 show significance at the 5% level. Therefore, these 

results suggest that there is a statistically significant association between the two variables. 

Interesting to notice is that the target ESG coefficient of all significant models is positive, 

suggesting that, when a target has a 1-point increase on the ESG score, the acquiror’s CAR 

increases by a minimum of 0.054% depending on the event window. Moreover, it is also 

interesting to notice that none of the control variables show significant results. We do see a 

significant coefficient of the constant in model 2, which would mean that in the second event 

window, the constant is statistically different from zero. Meaning that, if all explanatory 

variables are zero, the dependent variable would still be negative. 

 Our fourth table shows the results for the association between the target’s CAR and 

the acquiror’s ESG score, as discussed in the development of hypothesis 2. The control 

variables in the second regression are very similar, however, the control for the acquiror’s 

ratio of debt to assets is changed for the target’s return on assets, as this was proven to 

influence the target’s CAR.  
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Table 4. Regression results on the association between target CAR and acquiror ESG score 
 

Table 4 suggests that there is no statistically significant association between the variable 

of interest and the dependent variable. However, we do observe similar signs for all 

coefficients of the “Acquiror ESG” variable, for every model. In this analysis we see that the 

control variable "Target Advanced Economy” shows statistical significance for models 1, 3, 5, 

6 and 8. The positive association is significant at the 1, 5 or 10% level. As the variable is a 

dummy variable, this means that the CAR of targets is significantly higher if the target 

originates from a country with an advanced economy compared to other countries, ceteris 

paribus. This variable has the expected sign. Moreover, we find a negative coefficient for the 

“Acquiror Advanced Economy” dummy, significant at the 5% level for models 1 and 6. As 

the variable is a dummy variable, this means that the CAR of targets is significantly lower if 

the acquiror originates from a country with an advanced economy compared to other 

countries, ceteris paribus. This result is slightly unexpected, as the influence of an acquiring 

firm from and advanced economy was expected to be positive on the target firm. We also find 

statistically significant results of our control variable “Target Return on Assets”. The 

coefficient for model 3 is negative and significant at the 10% level. The coefficients for 

models 4 until 9 are also negative, but statistically significant at the 5% level. The result 

implies that if the targets return on the assets increases by 1 percentage point, the target’s 

CAR. This result could be expected, for the fact that a target firm with high ROA is already 

performing well. Chances that an upcoming takeover will have a negative effect on the 
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ongoing success. Lastly, the loss of observations compared to the first regression is due to the 

number of missing values that are in the “Target Return on Assets” control variable. 

 Advancing to the next hypothesis, we will discuss two tables to analyze the results. 

This is because we want to consider both the relation between the acquiror’s CAR and target’s 

ESG as well as association between the target’s CAR and the acquiror’s ESG. Conditional on 

the dependent variable in the regression, we will either use “Acquiror Ratio Debt to Assets” 

or “Target Return on Assets” as control variable in the regression. Both regressions include an 

interaction variable between the relevant ESG scores and a dummy variable that takes on a 

value of 1 when the acquiror and target in a merger are active in unrelated industries. 

Table 5. Regression results on the association between acquiror CAR, unrelated industries, and target ESG score 

 

In table 5 we can observe that the coefficient of target’s ESG score is positive and 

significant for all models except model 1, 2 and 6. Again, this means when a target has a 1-

point increase on the ESG score, the acquiror’s CAR increases by a minimum of 0.06% and a 

maximum of 0.08% depending on the event window. This result is significant on the 5% level 

for models 3, 5 and 9. For models 4, 7 and 8 the significance level is 1%. Moreover, the 

dummy for unrelated industries is insignificant for all models. Therefore, the models suggest 

that there is no significant impact of this variable on the acquiror’s CAR when considered 

individually. The interaction term also shows insignificant effects for all models, except for 

model 1. Hence, the interpretation of most event windows should be done without the 

interaction term. The coefficient for the target’s ESG score represents the effect for related 
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industries. This means that we observe a positive association between target ESG scores and 

acquiror CAR for related industries, which is very similar to our results for hypothesis 1. 

However, for model 1 we find that the association between “Target ESG” and the acquiror’s 

CAR is actually negative, as the coefficient of the interaction term is negative and the 

magnitude is larger than the magnitude of the “Target ESG” coefficient. 

For the remaining part of hypothesis 3, we will also look at the association between the 

acquiror’s ESG and target’s CAR depending on the relatedness of industries. Results related 

to this association are found in table 6.  

 

Table 6. Regression results on the association between target CAR, unrelated industries and acquiror ESG score 
 

The coefficient for “unrelated” is insignificant for all models. Moreover, the “Acquiror ESG” 

variable and our interaction term also show insignificant results. This means that we do not 

observe an association between the variables and the target’s CAR. Hence, the relatedness of 

industries does not seem to have a significant effect on the target’s CAR. Similar to our 

second hypothesis, we find significant results for "Target Advanced Economy” and “Acquiror 

Advanced Economy”, for several event windows. Again “Target Advanced Economy” shows 

a positive association, and “Acquiror Advanced Economy” shows a negative association with 

the target’s CAR. 

Finally, the results from the statistical analysis regarding hypothesis 4 will be discussed. 

Table 7 shows the results of the first part of this analysis. Like the previous hypothesis, 



 37 

hypothesis 4 will also consider both the relation between the acquiror’s CAR and target’s 

ESG as well as association between the target’s CAR and the acquiror’s ESG. Conditional on 

the dependent variable in the regression, we will either use “Acquiror Ratio Debt to Assets” 

or “Target Return on Assets” as control variable in the regression. Both regressions include an 

interaction variable between the relevant ESG scores and a dummy variable that takes on a 

value of 1 when the subject of interest finds its origin in a country which has an advanced 

economy. 

In table 7 we observe the results of the first association connected to hypothesis 4. The 

dummy for “Acquiror Advanced Economy” shows a significant negative association for 

models 3, 4, 5, 7 and 8. The significance level varies between 5 and 10 percent. The 

individual effect of the acquiror being in an advanced economy is thus negative on the 

acquiror’s CAR. 

Table 7. Regression results on the association between acquiror CAR, advanced economies, and target ESG score 

 

No statistically significant results were found for the “Target ESG” variable. The individual 

meaning of this coefficient would be the association between target’s ESG scores and the 

acquiror CAR in developing economies. In this case, we find insignificant results, meaning 

that we do not find an individual association. As an interaction term is included, we should 

consider the effect of ESG scores when firms are in advanced economies as well as the effect 

of ESG scores when firms are in developing economies. We find positive significant results 

for interaction term in models 2, 4, 7, 8 and 9. The sign of this coefficient is positive with a 



 38 

magnitude between 0.078% and .125% depending on the event window, ceteris paribus. 

Therefore, if the firms are active in advanced economies, we will observe the following effect 

of “Target ESG” on the acquiror CAR: 

 

Equation 10:  𝑇𝑎𝑟𝑔𝑒𝑡	𝐸𝑆𝐺 ∗ (𝛽( + 𝛽+) 

 

Hence, we observe a positive significant result for “Target ESG” on the acquiror’s CAR when 

firms are in advanced economies, for 5 of our models, as the coefficient of the interaction 

term is significant, and the individual effects are not found to be significant.  

As mentioned, for hypothesis 4, we will also discuss the association between the target’s 

CAR and the acquiror’s ESG combined with the dummy for advanced economy. These results 

are presented in table 8.  

Table 8. Regression results on the association between target CAR, advanced economies and acquiror ESG score 
 

In this table, we see only one significant result for the variables of interest. This result is 

found in the interaction term of model 2. Unlike our results in table 7, we find insignificant 

results for the association between the acquiror’s ESG scores and the target’s CAR. This 

implies that there is no meaningful interpretation of the individual effect of the acquiror’s 

ESG score on the target’s CAR in developing countries. 
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 Moreover, we find a negative coefficient for the “Acquiror Advanced Economy” dummy, 

which is significant at the 5% level for models 1 and 6. As the variable is a dummy variable, 

this means that the CAR of targets is significantly lower if the acquiror is active in the in an 

advanced economy compared to other economies for these event windows, ceteris paribus. To 

add, we also find significant results for the control variables of the target’s ROA. Similar to 

our results in table 6 the sign of this control variable is negative. 

 Lastly, the R-squared and adjusted R-squared values of all our models are relatively 

low. The R-squared represent the percentage of variability in the dependent variable which is 

explained by the independent variables. For this research, a low R-squared was expected, as it 

is generally very difficult to completely predict the abnormal returns in mergers. We also 

added the adjusted R-squared goodness of fit measure, as, R-squared tends to increase even if 

the additional variables have little or no predictive power. This can lead to overfitting. The 

adjusted R-squared addresses this issue by penalizing the inclusion of irrelevant variables in 

the model. Although we find relatively low values for the R-squared and the adjusted R-

squared, this does not necessarily mean our interpretations and results are meaningless. An 

inclusion of more control variables and an increase in the number of observations could cause 

a significant increase in the R-squared values. Moreover, the cumulative abnormal returns of 

firms that are involved in mergers are influenced by many factors. Therefore, the goodness of 

fit measures are expected to show relatively low scores.  

6. Discussion 
 

In the modern day and age, the environment, inclusion, equity, and social causes are 

considered more important than ever. In a business environment, developing a strong 

reputation with regards to those matters could be valuable towards firm growth and 

profitability. Therefore, in this research, I have tried to determine the association between a 

combined score for such environmental, social, and governmental causes and the cumulative 

abnormal results surrounding merger announcement dates gained by firms involved in such an 

announcement. By analyzing historical data of mergers, where at least one firm is active in the 

energy industry, I tried to analyze whether an ESG score could affect the CAR surrounding 

the merger data. For our first hypothesis, it was expected that the ESG score of a target would 

have a positive association with the acquiror’s CAR, based on previous literature and theories. 

Our statistical analysis shows the expected result, for some of our event windows. Therefore, 

we find that in mergers, target ESG scores positively influences the acquiror’s CAR. 
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Moving on to hypothesis 2, this is slightly different. We expected that the acquiror’s 

ESG scores would positively affect the CARs of the target company surrounding the 

announcement dates. From our results, we found that this was the case for one model. The 

other models showed insignificant results. Therefore, our final conclusion on this association 

is not as strong as our conclusion for hypothesis 1. However, for our second event window we 

can say that the acquiror’s ESG score has a positive effect on the target’s CAR. Additionally, 

all models did show the expected signs for the coefficient, although being statistically 

insignificant. 

To continue, for hypothesis 3, we have tried to identify associations between the 

CARs, ESG scores and the relatedness of industries in which the firms are active. Our 

expectation was based on the indirect effect caused by two firms acting in unrelated 

industries. By using an interaction term, we found that our results were not in line with our 

expectations for the largest part. We only found 1 significant coefficient, which was only 

significant at the 10% level. Therefore, with regards to the acquiror’s CAR, we should stick to 

the analysis of our first hypothesis and remove the interaction term.  

When looking at the implications for the target’s abnormal return, we observe that the 

individual effect of acquiror ESG shows an insignificant coefficient. However, in this 

regression we should consider the interaction term. We also find insignificant coefficients for 

this interaction term. This means that we do not observe an association between the variables 

and the target’s CAR. Again, we should therefore stick with the original hypothesis and 

remove the interaction term. 

 Our fourth hypothesis was aimed to analyze whether a regional difference in the 

effect of ESG scores on CAR. More specifically, we suggested that mergers between firms 

originating from advanced economies should perform better, reflecting in higher CARs 

respectively. Moreover, we expected that the indirect effect of acting from countries with an 

advanced economy enlarges the effect of ESG scores on CARs, as firms and investors in 

advanced economies are more focused on those ESG scores. With regards to the association 

between the target’s ESG score and the acquiror’s CAR, we found a positive significant 

coefficient for the interaction term in five of our models. This means that we see an enhanced 

effect of the target’s ESG score on the acquiror’s CAR in advanced economies for that event 

window. This is in line with our expectations. Similarly, we also found a positive significant 

effect for the interaction term in the analysis of association between the acquiror’s ESG and 

the target’s CAR. However, we only found this significant result for one event window. Yet, 
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we did not find any negative significant effect. Hence, the results were, to a small extent, in 

line with the expectations. 

Moving on, some limitations of this research will be discussed. Firstly, the dependent 

variable in all models was based on the cumulative abnormal return. This was calculated by 

subtracting the actual return on a day from the average return over a historic period. However, 

in order to create a more detailed comparison, it would have been better to subtract an 

expected return in a certain period from the realized return in that same period. This would 

remove the potential bias of using average returns from a period in the past and provide more 

accurate results for the current period. 

Generally, all our regressions showed relatively low values for the R-squared and the 

adjusted R-squared. The R-squared represent the percentage of variability in the dependent 

variable which is explained by the independent variables. Although this was expected, as it is 

generally very difficult to entirely predict the abnormal returns in mergers, additional firm 

characteristics and deal-based variables could have increased the R-squared. Tampakoudis et 

al. (2021) give some excellent examples for firm characteristics and deal variables, however, 

most of them were not available in the database that was used for this research. Therefore, one 

suggestion for further research would be to use additional databases in order to increase the 

number of control variables. 

To continue, some more general limitations of this research should be discussed. One 

of them is the small number of observations used in the analysis. Winsorizing was used to 

keep as many observations as possible in the sample. However, the lack of observation can be 

redirected to the lack of ESG scores in the database that was used for this research. One 

suggestion to solve this, is to make use of multiple databases and match them in order to find 

more results for the ESG score variable. In essence, this should provide stronger results 

overall. Additionally, this could lead to a better distribution of the firms when it comes to our 

dummy variables. For our variable “advanced economies” the lack of observations could 

mean that we have a distribution which is not necessarily a true representation of the 

population. A larger number of mergers in our sample could give a clearer and more 

significant view on the association between the economic development and merger results.  

Lastly, building upon this research, we want to suggest two ways of going forward. 

First of all, from the results based on hypothesis 3, it would be interesting to analyze what the 

driving factor behind the unrelated mergers is. As we currently find that ESG scores do not 

have a specific effect on CARs for mergers between firms in unrelated industries, and we find 

that such mergers are, on average, outperformed by mergers between firms from related 
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industries, it would be intriguing to see what drives these unrelated mergers. Moreover, it 

would also be interesting to broaden the perspective and look at several industries. This 

research focused on the energy industry specifically, however, the set-up of this research 

could be used to investigate several other industries.  

7. Conclusion 
 

This research discusses the findings of several linear regression models, with a main 

focus on the association between ESG scores and the cumulative abnormal return of firms 

surrounding the period of a merger announcement. Besides this main aim of the research, we 

also attempted to analyze the mediating or amplifying effects of the relatedness of industries 

of the merger subjects and the region that both firms act in. More specifically, we 

hypothesized that, for unrelated mergers, ESG scores have a diminishing effect on the 

negative association between CARs and unrelated mergers. Additionally, we also 

hypothesized an amplifying effect of ESG scores on merger performance in advanced 

economies. 

 As mentioned before, we did not find any meaningful results for the first hypothesis, 

therefore we fail to draw relevant conclusion for that specific question. Similarly, we did not 

find a significant association between the acquiror’s ESG score and the target’s CAR for our 

second hypothesis model. Moreover, we found results that were in line with our expectations 

for hypothesis 4. As predicted by theory, ESG scores from firms in advanced economies were 

thought to have an enhancing effect on the association that exists between CAR and ESG 

scores in general. We found such a result for the relation between target’s ESG scores and the 

acquiror’s CAR, which is in line with our hypothesis based on the theoretical background. We 

did find similar results for the association between acquiror’s ESG scores and the target’s 

CAR, however, only one of the coefficients was statistically significant. 

 An implication that can be considered regarding the final conclusion is that both 

targeted and acquiring firms should consider the ESG score of the opposing party, especially 

when firms are active in advanced economies. Moreover, for investors, it is also interesting to 

consider the ESG scores of acquirors firms when contemplating whether to invest in a firm 

that might be close to a take-over. However, our results are based on a short period 

surrounding the announcement date. With regards to further research, a final suggestion could 

be to analyze the effects over a longer period of time.  
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