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Abstract
Business integration with the internal and external world is gaining momentum in the light 
of Environment, Social, and Governance factors (ESG score) linkage to corporate finan-
cial performance (CFP). However, the impact of the ESG–CFP relationship varies across 
economies, industries, and institutional frameworks due to varying legal, social structures 
and expectations from stakeholders. The present study aims to test the bidirectional causal-
ity and autoregression effects between ESG disclosures and the firm value of Indian energy 
sector companies’ data using a four-wave cross-lagged panel structural equation modeling. 
Results indicate that the relationship is not bidirectional in the overall and individual ele-
mentsof ESG to firm value. We find AR effects to be stable, and there is a negative asso-
ciation found in the first two lags and a positive association found in the last lag. Research 
findings are beneficial for investors, fund managers, policymakers, and energy company 
managers. We further provide direction to executives on ESG investment and practices and 
lag period to reap the benefit of such investments through firm value.
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1 Introduction

The changing norms on legal, social, moral, and financial aspects, along with a greater 
resilience on disclosures and sustainability practices in the mutable world of business are 
creating demands for companies to meet the expectations of society and stakeholders on 
par with shareholders (Broadstock, 2020; Odell & Ali, 2016; Odera et al., 2016;Waddock, 
2004; Goosling & Vocht, 2007).This shift from the narrow view of shareholder wealth 
maximization to stakeholder value creation is due to customers’ preference towards sus-
tainable products (Gautheir, 2005) and the firm’s quest to know whether it pays to be green 
(Goncalves et  al., 2016).To justify a firms’ stance concerning shareholder wealth versus 
stakeholder value, the literature provides various theories that conceptualize the myopic 
profit phenomenon under the trade-off theory (Friedman, 1970) to a broad perspective of 
stakeholder’s considerations through the stakeholder theory(Freeman, 1999; Harrison & 
Freeman, 1999). The gradual movement of firms from trading off for shareholders to stake-
holders is sometimes due to the legal requirements and compliances described in the legiti-
macy theory (Patten, 1991, 1992). These theoretical arguments suggest implications that 
firms should focus only on shareholders rather than on stakeholders.

According to the trade-off theory, firms expect to generate profits and focus on wealth 
maximization (Friedman, 1970; Pava & Krausz, 1996). However, if a firm follows the 
trade-off theory, it is only responsible for its shareholders and not the stakeholders. Hence-
forth, firms may not need to indulge in sustainable products, social responsibility, or envi-
ronmental care, and can engage in profit maximization in any manner.

At the same time, the stakeholder theory emphasizes that firms should generate returns to 
stakeholders from environmental, social, and governance (ESG) investments (McWilliams 
& Siegel, 2000; Ruf et al., 2001; Saeidi et al., 2015). Therefore, according to the stakeholder 
theory, a firm’s engagement towards a larger society through ESG concerns will reap sus-
tainable benefits and profits. The legitimacy theory states that companies disclose sustaina-
bility information to stakeholders to reiterate an organization’s commitment towards society 
in support of the stakeholder theory. According to the legitimacy theory, firms’ disclosures 
towards ESG enable the firm’s commitment towards society and generate a sustainable pool 
of profit. Firms and stakeholders believe that these investments generate long-term benefits. 
However, some scholars argued that these investments might not produce immediate finan-
cial benefits for firms (Groening & Kanuri, 2013; López et  al., 2007). Some researchers 
(e.g. Callan & Thomas, 2009; Xiong et al., 2016) questioned the existing longitudinal data 
approaches, which have tested the relationship for a total period and generalized the results. 
They argue that this relationship is time dynamic in nature, and results vary according to 
country and industry level focus, which many studies have ignored.

Developed economies such as the US and UK have rewarded ESG in the sectors where 
the perception of such ESG risks was higher. The literature shows that the growth of 
research in these countries is comparatively less than in Asian countries, (Refer to Appen-
dix, Table 7) (Pasquini-Descomps & Sahut, 2013). The need for the environmental, social, 
and governance-firm value (ESG-FV) relationship is gaining momentum in Asia, as investors 
believe that firms following sustainable practices are good for value creation in the long run 
(Alsayegh et al., 2020).Notably, India is facing challenges in integrating ESG aspects intoits 
strategic practices due to limited resources, a large population, a higher population density, a 
limited physical and social infrastructure, and political instability. Hence, research in this area 
in India is of utmost importance. Through better integration of ESG standards, firms may be 
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able to harness growth and value creation, as there is a significant difference between ESG 
score and firm performance across the economies (Odell & Ali, 2016; Odera et al., 2016).

India’s energy industry provides an appropriate context for investigating the ESG-FV 
longitudinal relationship for several reasons. According to the latest sustainability report on 
Nifty-50 companies (the top 50 companies on NSE, India as per the market capitalization), 
energy industries are among the top performers in policy disclosures related to environ-
ment and social issues (NSE, 2020). Higher ESG disclosures give positive signals about a 
firm’s reputation in the market related to business risk, which improves the firm’s credit-
worthiness and lowers the cost of capital in India (Bhattacharya & Sharma, 2019).

Second, a paradox exists in the energy sector in that the energy sector is perceived as 
being socially responsible, focused on human health, social behaviour, and the nation’s cul-
tural identity (NSE, 2020). On the other hand, energy sector products and operations are 
highly detrimental to environmental health. This sector is considered an environmentally 
sensitive industry by the Central Pollution Control Board in India and other sectors, such as 
the tobacco, steel, and chemicals sectors (Jha & Rangarajan, 2020).

Third, India’s energy sector is one of the most diversified globally, with demand 
expected to double by 2040; excelling at innovations in reducing pollution and gain-
ing momentum in reforms, it is the most interesting case to study (Energy Policy Report, 
2020). Fourth, the Indian energy sector, including the pharma and chemical sectors, has 
relatively consistent reporting on ESG disclosure data with medium to high reporting qual-
ity (Sharma, 2019), making these sectors eligible for conducting longitudinal studies. Since 
the research on the ESG-FV relationship has remained inconclusive, and methodologies 
and jurisdictions are yielding varying results, India presents an interesting case in which to 
study this specific industry relationship.

The energy sector utilizes the natural resources of the biophysical environment and is 
prone to exploiting the environment and pollution, leading to both ecological and social 
imbalance. Hence, the energy sector follows a natural resource-based view of the firm and 
may not follow the basic assumptions of the stakeholder theory or resource-based view 
(RBV) theory. Such a sector needs to develop an interconnected strategy for pollution pre-
vention, product stewardship, and sustainable development (Hart, 1995), specifically in an 
economy like India, where pollution and emissions are on a higher scale. Firms aligning 
strategy towards environmental management and social and governance aspects may reap 
long-term benefits with regard to the competitive advantage. Does this mean that higher 
disclosures towards ESG concerns may reward it with better firm value?

The above thought-provoking statements of problematization generate our guiding 
research question as:

RQ1: How do ESG disclosures affect firm value in the Indian energy sector?

In the ESG-FV relationship, researchers mainly focus on uni-directional, cross-sec-
tional, and direct relationship studies, with a limited focus on cross-lagged and bi-direc-
tional relationships(Alshehhi et al., 2018; Gillan et al., 2021). Supporting the theory of 
stakeholders, most researchers found a positive association between cross-lagged and 
bi-directional relationships (Chelawat & Trivedi, 2016; Dalal & Thaker, 2019). Some 
researchers support the trade-off theory by confirming a negative association between 
cross-lagged and bi-directional relationships (Duque-Grisales & Aguilera-Caracuel, 
2019; Lorraine et al., 2004). On the other hand, Eveline Van de Velde et al. (2005) and 
Ionescu et al. (2018) found no association between cross-lagged and bi-directional rela-
tionships (Appendix, Table 6).Further, Alshehhi et al. (2018) highlighted that out of 136 
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studies published until 2018, 25 studies belonged to emerging countries, which indi-
cates that studies from emerging economies (6%) are significantly lower than developed 
economies (23%).In addition, the research indicated that out of 37 industry-based stud-
ies, 34 were done from a multi-industry focus, indicating the need for specific industry 
studies.

Another strand of the literature shows that researchers have largely focused on the direct 
relationship between ESG disclosures and FV, and very few have focused on causal, reverse 
causal effects (Aguilera-Caracuel, 2019; Dhaliwal et  al., 2011; Yadav et  al., 2016) and 
lagged effects (Huang et al., 2020; Lev et al., 2010)(see Appendix, Table 6). Understanding 
the role of the time aspect is of vital importance, as ESG-FV is a time-variant relation-
ship. It has managerial implications, such as managers face annual budget constraints while 
focusing on creating value for shareholders. Moreover, the bidirectional causality could be 
different in different periods and, also, the association can be positive or negative (Gillan 
et al., 2021; Huang et al., 2020; Lev et al., 2010).

Jha and Rangarajan (2020) highlighted the need for further probing into bi-directionality 
testing, as they found insignificant results based on all sectors data. They pointed out that 
future researchers should test bi-directionality in specific industries to test the applicability 
of the slack resource theory (firm value impacts ESG) and the good management theory 
(ESG impacts firm value) in the context of India. Accordingly, we frame our complimen-
tary research question as:

RQ2: Whatis the direction of the relationship between ESG and firm value,and how do 
these two variables impact one another?

We contribute to the existing literature by pioneering a study on ESG linkage to market 
value creation in the energy sector. Second, we have extended time-varying relationship 
studies by applying the cross-lagged panel model, as this relationship hasnot been explored 
to date in the Indian context. Third, our results are generated on a robust modeland make 
the direct implication that firms operating in the Indian energy and allied sectorsshould 
develop their competitive advantage through a strategic alignment of ESG requirements. 
The lead-lag relationship and the direction of the relationship between ESG and firm value 
could guide firms to understand the time-variant aspects of ESG investments.

This study is organized as follows. Section 2 presents the theoretical background and 
hypotheses development. We discuss stakeholder theory, trade-off theory, the resource-
based view (RBV), and the slack resources theory on the ESG and firm value relationship. 
Section 3 presents the methodology and research design, with sample and data description. 
This section highlights the merit and appropriateness of the cross-lagged path model and 
justification on variables to address our research question. Section 4 contains the results of 
the cross-lagged path model on ESG and firm value. Section 5 presents discussion, theo-
retical and managerial implications, with concluding remarks. Here, we highlight that ESG 
investments can be perceived as additional costs by executives and investors in the short-
term, but reap benefits in terms of firm value in the long run. Concluding remarks pave 
the way to managerial insights specific to the Indian energy sector. Finally, we outline the 
limitations of our study due to secondary data sources and issues/concerns related to the 
generalizability of findings, as the findings are specific to the emerging economy’s energy 
sector. We propose future research to address the indirect relationship between ESG and 
firm value by exploring new mediating and moderating variables that can extend the exist-
ing literature in time-variant relationships.
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2  Literature review and hypothesis development

2.1  Theoretical overview

The literature on ESG and firm value follows support from the stakeholder theory and the 
resource-based view theory (RBV). Both of these theories support the impact of ESG prac-
tices on firm value. Russo and Fouts (1996) concluded the pivotal role of the RBV in terms 
of the relationship between sustainable performance and economic performance of the 
firm, which was further supported by the work of McWilliams and Siegel (2000), McWil-
liams et al. (2006), and Branco & Rodrigues (2006). The previous literature argued that the 
integrated corporate social responsibility (CSR) and ESG practices lead to the develop-
ment of unique intangible resources, including know-how in terms of better technology 
to be less environmentally polluting(Teece, 1980). Such practices assist in developing the 
corporate culture through a conscious effort on social disclosures (Barney, 1991), and rep-
utation developed due to better integration of environment and social practices, along with 
governance requirements (Hall, 1992). All these intangible resources may appear as costly 
and may negatively affect economic value (Friedman, 1970), but should lead to a long-term 
economic advantage for all stakeholders (Freeman, 1999).

Freeman (1999) advocated the stakeholder theory, which proposes that a firm’s prime 
objectives be engaged to all stakeholders (customers, employees, society, government, 
investor, regulators) and not limited to shareholder wealth maximization, which was the 
prime goal of the finance literature (Battisti et al., 2019; Jensen, 2001). This broader per-
spective of stakeholder engagement boosts integrated CSR practices in the early days 
(Belyaeva et al., 2020; Rey-Martí et al., 2016) and ESG practices in the modern world and 
their impact on firm value (Broadstock, 2020; Buallay, 2019). However, at the same time, 
the trade-off theory views ESG as an additional cost and inefficient usage of resources, 
and such inefficiency may lead to the destruction of shareholder wealth (Brammer et al., 
2006; Branco & Rodrigues, 2008; Friedman, 1970; Jha & Rangarajan, 2020). Therefore, 
it may be inconclusive whether ESG disclosures will be perceived as a cost and may lead 
to destruction in firm value, or it is going to be regarded as a long-term investment that 
may reap the benefit in the long run. Chen and Yang (2020) concluded substantial value 
creation is a positive signal in the short run and reversals in the long run due to exaggera-
tion by the investors. Contrary to these findings, Patel et al. (2020) argued that investors 
expect lower short-term growth potential of industry firms with experimentation in lever-
aging ESG, and they are not so myopic. There is a possibility of a U-shaped relationship in 
emerging economies, and low levels of ESG activity, which positively impact firm value, 
but diminish returns to scale (Azmi et al., 2020).

2.2  ESG and firm value relationship

The previous literature on CSR and firm value, and later ESG dimensions or corpo-
rate sustainable performance (CSP) and firm performance, have reflected mixed results 
across economies based on accounting measures (Lee et  al., 2013; Tang et  al., 2012) 
and market-based measures (Aboud & Diab, 2018; Lo & Sheu, 2007; Wahba, 2015). 
However, the relationship has been justified from various contexts of institutional fac-
tors and firm-level factors. Fatemi et  al. (2018) argue that ESG investments increase 
firm value and that weaknesses decrease it with a moderating role of disclosures, as 
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more disclosures mitigate the effect of weaknesses and enhance the positive effects. 
Wong et  al. (2020) found a consistent positive association for developing economies. 
They found that ESG investments lowers a firm’s cost of capital and, therefore, lead to 
a significant increase in firm value in Tobin’s Q. However, investors expect lower short-
term growth and lower discounts in growth expectations for firms that leverage higher 
ESG scores (Patel et  al., 2020). These findings highlight that investors may prefer to 
wait, watch, and lower their expectations for the short-run in forward-looking meas-
ures. Firms prone to high financial or environmental risks may benefit from CSR prac-
tices. The firms with stable sources of earnings and slack resources to invest will ben-
efit through CSR investment strategy. Firms operating in low environmental or financial 
risks may not reap the benefits of CSR investments, and such investments may be det-
rimental to firm value (Lu et  al., 2021). Therefore, specific industries, such as energy 
and allied, chemical industries that operate on high environmental threat and have more 
responsibility towards the stakeholder, need strategic ESG management in their opera-
tions (Blacconiere & Northcutt, 1997; Blacconiere & Patten, 1994). The relationship 
between CSR and firm value also varies with ownership and depends on economic con-
ditions. During the 2008 global financial crisis, over-investment in CSR does not posi-
tively impact firm value (Buchanan et al., 2018).

Thus far, the literature on ESG is saturated in the developed economies, and such 
economies have a strong foundation of institutional factors on CSR and ESG practices 
(Ioannou & Serafeim, 2010). However, evidence in developing economies may differ 
significantly (Odell & Ali, 2016; Odera et  al., 2016) due to greater instability of the 
political and institutional systems, regulations, norms on Carbon emission and envi-
ronmental hazard, pollution, and various other social issues related to wages and other 
aspects (Khanna & Palepu, 2000; Odell & Ali, 2016).

Along with the intangible resources of culture, know-how, and reputation in market 
(Grant, 1991), firms also create tangible resources through better ESG integration prac-
tices, namely technological advancement to avoid environmental hazards and high cash 
reserves (Groenewegen & Vergragat, 1991; Hart, 1995; Kemp, 1993). Such tangible and 
intangible capabilities are required for industries mainly responsible for higher GHG 
emissions, air pollution, and waste management, such as energy and allied industries. 
Specific to the global energy sector, Shahbaz et al. (2020) found that higher CSR perfor-
mance in ESG scores does not guarantee higher financial performance—as proxied by 
both market and accounting performance.

The literature is inconclusive as far as the relationship direction. Although the litera-
ture shows a majority of studies indicating a positive influence, some scholars identified 
insignificantly (Ullmann, 1985) and with mixed results (Hsu et al., 2018; Humphrey et al., 
2012). Kim and Oh (2019) argued that the ESG-FV relationship could be non-linear or 
U-shaped with a reverse linkage possibility (Jha & Rangrajan, 2020) (Table5).Therefore, 
our proposition includes time dimensions in the relationship between ESG and firm value 
with a cross-lagged relationship. The time chosen for the study is T1(year 2016–2017), T2 
(year 2017–2018), T3 (year 2018–2019), and T4 (year 2019–20), respectively.

Based on these arguments, we propose the following hypotheses regarding ESG 
scores and firm value:

H1A:  ESG score of  (T1) has a positive influence on the firm value of  (T2).

H1B:  ESG score of  (T2) has a positive influence on the firm value of  (T3).
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H1C:  ESG score of  (T3) has a positive influence on the firm value of  (T4).

Following the RBV of the firm, there is strong evidence of environmental management 
having an impact on a firm’s competitive advantage (Aragon-Correa & Sharma, 2003; 
Christmann, 2000; Sharma & Vredenburg, 1998), and on a firm’s performance (Russo & 
Fouts, 1997; Waddock & Graves, 1997). Integrated environmental practices not only cre-
ate the opportunity for better intangible and tangible resources in the form of technology 
and know-how, but they also enable a firm to mitigate future regulatory costs and enhance 
the overall efficiency of operations, specifically in manufacturing firms (Ambec & Lanoie, 
2008; Hart & Milstein, 2003). Lucas and Noordewier (2016) postulated the concept of 
“dirty industries” and suggested that integrating environmental practices enhances a firm’s 
financial performance. Such “dirty industries” can be determined based on the pollution 
being created by the activities undertaken by such firms, and the energy and allied sectors 
can indeed be sectors to study. Companies engaging in voluntary social and environmental 
activities can avoid the adverse effect of future regulatory costs on their future cash flows 
(Richardson et al., 1999) through intangible asset value creation (Konar & Cohen, 2001), 
lowering the cost of equity and the cost of capital (Dhaliwal et al., 2011), meeting analysts’ 
expectations on the dispersion of earnings forecasts (Harjoto & Jo, 2015), and gaining bet-
ter stock performance with reduced volatility (Yadav et al., 2016).

Our second group of hypotheses breaks up the critical hypotheses, which was on com-
posite ESG score to further individual ‘E’ score as follows:

H2A:  Environmental score of  (T1) has a positive influence on the firm value of  (T2).

H2B:  Environmental score of  (T2) has a positive influence on the firm value of  (T3).

H2C:  Environmental score of  (T3) has a positive influence on the firm value of  (T4).

Instead of looking at ESG as an aggregate measure, studies have also looked at the rela-
tionship between individual components of ESG and firm value. The results were incon-
clusive and researchers observed mixed relationships. Dumitrescu et al. (2020) suggested 
that only the social dimension of ESG affects the related future financial distress of a firm, 
and the governance dimension remains a hygiene factor, which increases the distance-to-
default. Therefore, the view towards CSR and firm value cannot be limited to the aggregate 
values of ESG. Along a similar line, Lu et al. (2021) concluded that in developed econo-
mies, CSR will have a positive impact on firm value under specific scenarios only, and not 
always pro-bono concerns will be reward-bearing to the firm. On the social disclosures and 
strategies towards higher social engagements of the firm, the RBV theory suggests that 
it leads to the development of a corporate culture and reputation in the market (Branco 
& Roddrigues, 2006). Better market reputation through socially responsible activities or 
“green/sustainable products” adds a competitive advantage to the firm that charges slightly 
higher prices than its competitors (Fomburn & Shanley, 1990; Klein & Leffer, 1981).

Along with competitive pricing, firms also gain access to cheaper funds from the 
capital and debt market, as socially responsible firms receive better credit ratings (Attig 
et  al., 2013; Beatty & Ritter, 1986; Milgrom & Roberts, 1986; Roberts, 2010; Sharma 
et  al., 2019). When firms take initiatives towards internal social responsibility, such as 
employees’ diversity, employees’ engagement, and product quality, they create intangible 
resources in terms of loyal employees and reputation (Jo & Harjoto, 2011). An initiative 
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towards external stakeholders leads to lower possibilities of friction with the firm /plant’s 
neighbourhood/plant and reduces legal costs through more efficient contracting (Jones, 
1995) and risk reduction (Fatemi & Fooladi, 2013).

We propose our sub-hypotheses as follows:

H3A:  Social score of  (T1) has a positive influence on the firm value of  (T2).

H3B:  Social score of  (T2) has a positive influence on the firm value of  (T3).

H3C:  Social score of  (T3) has a positive influence on the firm value of  (T4).

On the governance disclosures aspect of ESG, it is concluded in the literature that it 
may not bring any additional advantage or value to a firm on its own. Still, failure to abide 
by it will result in additional costs and affect resource capabilities (Barney et al., 1991). 
However, governance disclosures and initiatives assist in reducing agency costs and ulti-
mately encourages sustainable corporate transparency in the firm, which is essential for 
stakeholders and firm value creation (Giannarakis et al., 2020).

We propose our sub-hypotheses as follows:

H4A:  Governance score of  (T1) has a positive influence on the firm value  (T2).

H4B:  Governance score of  (T2) has a positive influence on the firm value  (T3).

H4C:  Governance score of  (T3) has a positive influence on the firm value  (T4).

Thus far, we have discussed only one aspect of the ESG-FV relationship, and we have 
proposed hypotheses to explore the relationship. However, from the firm’s RBV, the avail-
ability of such tangible and intangible resources may be available to the firm only due to 
excess cash reserves and high profits (Barney et al., 2011). The slack resources theory also 
advocates this perspective, as in case of abundance of reserves; only firms will go for CSR 
activities and may reap benefits through better financial performance (Waddock & Graves, 
1997). There is a high possibility of a “virtuous cycle” or two-way relationship with a time 
lag (Xiong et al., 2016).

Xiong et al. (2016) followed a two-step longitudinal design, including cross-lagged lon-
gitudinal path analysis, to examine CSR-CFP overall and decomposed relationships. They 
observed a one-year time lead-lag relationship between CSR-CFP. The previous literature 
on the lead-lag relationship found bi-directional causality between CSR- CFP without lag 
(Lev et al., 2010; Orlitzky et al., 2003), or a one-year lag (Bo et al., 2016; Nelling & Webb, 
2009). However, Orlitzky et al. (2003) concluded limited empirical evidence in their CSR-
CFP relationship meta-analysis.

Therefore, we propose one more set of hypotheses as follows:

H5:  A bi-directional relationship exists between ESG overall and individual elements 
score and firm value in the Indian energy sector.

Figure 1 details our conceptual model based on the formulated hypothesis.
The S coefficient represents the auto-regressive effects that capture the stability of 

the constructs over time in terms of the rank order of the scores; the a and b coefficients 
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represent the cross-lagged effects.  Y1,Y2,Y3,and  Y4 are firm values for the years 2016, 
2017,2018, and 2019, respectively. The composite ESG scores  X1,X2,X3, and  X4 and indi-
vidual ‘E,’ ‘S’ and ‘G’ scores are for the years 2016, 2017,2018, and 2019, respectively.

2.3  Research methodology

We collected longitudinal sample data from62 Indian energy sector companies, based on 
the Nifty 500 index, to test the hypotheses. According to NSE, “It is a free-float market 
capitalization index representing approximately 96% of total market capitalization and 93% 
of the aggregate turnover on the NSE, with a total composition of 72 industry indices.” 
ESG disclosure scores and financial data were collected from the Bloomberg and Prowess 
database. The Bloomberg database provides annual ESG disclosure scores ranging from 
0.1 to 100 on ESG overall and individual levels(E-S-G) for firms evaluated on around 800 
parameters (Bloomberg Disclosure Score, 2019), covering nearly 11,500 listed compa-
nies from 83 countries (ESG Data, 2019). The scores are computed using a robust and 
holistic purview based on the public information retrieved from business responsibility 
reports, sustainability reports, annual reports, CSR disclosures, community spending data, 
and company websites (Huber et al., 2017). The Centre for Monitoring Indian Economic 
(CMIE) provides firm-related financial and non-financial databases through Prowess from 
the sources of company annual reports, disclosures, and filings submitted to various gov-
ernment bodies such asthe Ministry of Corporate Affairs.

This study aims to follow a cross-lagged panel path analysis (Xiong et  al., 2016) to 
examine the overall and individual elements of ESG, following a four-year wave (time 
frame represented as T1 to T4) from the years 2016 to 2019 on the samples from energy 
and allied firms. The chosen period is highly suitable for exploring the ESG-FV relation-
ship as CSR policy was implemented in India in 2015, and prior to that, companies began 
declaring these results publicly. Hence, a four-wave study is very suitable to conduct a lon-
gitudinal study with emphasis on lagged impact. Data were collected by the end of 2019 
from a sample of 62 Indian energy and allied sector companies to form panel data for four 
years from 2016 to 2019. This study follows the Pan et al. (2018) study sample size guid-
ance for conducting longitudinal structural equation modelling on sectoral data, emphasiz-
ing that a sample size of around 100 data points onwards is sufficient to provide robust 
results. In the Bloomberg annual database of energy company’s ESG scores, data from 65 

Fig. 1  Conceptual model
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companies was initially selected. In the second stage of data screening, the missing values 
were identified for S-score (5 cases), E-Score (3 cases), ESG score (4 cases), and other 
variables (3 cases), and finally omitted from the sample, forming a final data of 62 firms 
for the four years’ unbalanced short panel data of 248 corporate data points. Panel data is 
preferred as it can absorb variations resulting from time and cross-section effects. The two-
digit code given by the National Industries Classification (NIC) and following the Central 
Pollution Control Board classification of industries, such as energy and chemicals as envi-
ronmental sensitive industries (NIC 2008 Codes, 2019), was based on sector selection.

The study follows Tobin’s Q as a measure of firm value as it has macroeconomic sig-
nificance by linking the firm’s asset utilization to market value creation. It is a futuris-
tic approach highly preferred by investors in assessing a company’s total value creation 
in the stock market (Cavaco & Crifo, 2010). Scholars extensively started using market-
based performance measures like Tobin’s Q, as they can predict long-term firm value better 
than accounting measures (Alshehhi et al., 2018). In contrast, ROA is an accounting-based 
measure calculated on past data to assess profitability. Researchers used control variables 
such as firm size to make the results more relevant and reduce spuriousness in results (Cal-
lan & Thomas, 2009; Lu et al., 2014). Overall ESG score and individual ESG score ele-
ments have been considered in this study to examine the relationship with firm value as a 
dependent variable and firm size as a control variable in the study (Grewatsch & Kleindi-
enst, 2017). Firm size has been linked to sustainability factors, as large firms spend more 
on community spending (Russo & Fouts, 1997). Our study used total assets as the meas-
urement of size, as Wahba Elsayed (2015) suggested. The operationalization of the vari-
ables is explained in Table 1 in the “Appendix”.

3  Results and analysis

3.1  Descriptive statistics and correlation

Table 2 displays the means and standard deviations of all measurements. For ESG vari-
ables, it is observed that in all of the years, mean disclosure scores are highest for G, fol-
lowed by S and E, with a standard deviation of G; much less than E, S, and ESG, revealing 
that G scores are the least spread. Table 2 also depicts the correlation among all of the vari-
ables. There is a significant correlation between ESG and firm value variables, mostly at a 
significant level of 0.01. Correlation between different ESG and firm value variables does 
not show a consistent and significant direction.

3.2  Inferential data analysis

3.2.1  Relationship between environment score (E) and firm value over time (Model 1)

Figure  2 displays the cross-lagged model between environment score (E) and firm 
value measure of Tobin’s Q. The fit statistics for model, χ2 (11) = 12.811, p = 0.306, 
RMSEA = 0.052, CFI = 0.997, and SMSR = 0.017, demonstrated a good fit to the data and 
indicated that it was appropriate to proceed further for testing of the structural model. In 
addition to the chi-square statistics, we reported a root mean square error of approximation 
(RMSEA), the standardized root mean squared residual (SRMR), and the comparative fit 
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index (CFI). A good fit is indicated by values equal or greater than 0.90 for CFI, and equal 
or less than 0.08 for RMSEA and SRMR (Hair & Anderson, 2015).

The model fit indices of Model 1 are shown in Table 3.The next step, the stability and 
cross-lagged effect between environment score (E) and firm value, was examined. A cross-
lagged effect is the effect of one variable on another by controlling their stability over time. 
Results in Fig. 2 showed significant stability effects, suggesting that environment score and 
firm value (Tobin’s Q) are temporally stable. Results indicated significant cross-lagged path-
ways from environment score to firm value across all four time points, which means environ-
ment score predicted firm value a year later. It is observed from Fig. 2 that reverse cross-
lagged pathways from firm value to environment score are not significant, indicating that firm 
value did not predict environment score across all four time points. Environmental scores in 
2016 and 2017 are negatively associated with the firm value in 2017 and 2018, respectively, 
indicating that a higher environment score predicted a decrease in firm value in the first two 
waves. In the third wave, the higher environment score in 2018 predicted an increase in firm 
value in 2019. As presented in Fig. 2, around 91% of the variation in firm value for the year 
2018 was explained by the environment score of 2017 and the firm value of 2017.

3.2.2  Relationship between social score (S) and firm value over time (Model 2)

The cross-lagged panel model of the relationship between social score (S) and firm value is pre-
sented in Fig. 3. Fit statistics for Model 2 demonstrated an excellent fit (Table 3): χ2 (11) = 4.934, 
p = 0.934, RMSEA = 0.000, CFI = 1.000, and SMSR = 0.011. The model fit indices of Model 2 
are presented in Table 3. Coefficients of autoregressive paths are significant, suggesting that 
social score and firm value (Tobin’s Q) are temporally stable. Cross-lagged pathways (Fig. 3) 
from social score to firm value across all four time points are found to be significant, which 
suggests social score predicted firm value a year later. Reverse cross-lagged pathways from firm 
value to social score are not significant, indicating that firm value did not predict social score 
across all four time points. A negative association is observed between social score of 2016 and 
2017 with the firm value in 2017 and 2018, respectively, reflecting a higher social score, which 
predicted a decline in firm value in the first two waves. In the third wave, the higher social score 
in 2018 predicted an increase in firm value in 2019. About 91% of the firm value variability for 
the year 2018 was explained by the social score of 2017 and firm value of 2017.

Fig. 2  Cross-lagged model of the environmental score (E) and firm value (adjusting for control variable 
firm size). Note The model provides standardized parameters, *p < 0.05, **p < 0.01, and ***p < 0.001
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3.2.3  Relationship between governance score (G) and firm value over time (Model 3)

The results of Model 3, which depicts the relationship between governance score and 
firm value, are presented in Fig. 4. The model fit criteria, such as root mean square error 
of approximation (RMSEA), the standardized root mean squared residual (SRMR), and 
the comparative fit index (CFI), demonstrated a good fit to the data with values of χ2 
(10) = 10.519, p = 0.396, RMSEA = 0.029, CFI = 0.999, and SMSR = 0.016. The model fit 
indices of Model 3 are presented in Table 3 in the “Appendix”. The results showed sig-
nificant stability effects for all of the measures, suggesting that all of the constructs are 
temporally stable. A substantial longitudinal effect was found from governance score to 
firm value over all time points, which suggests that governance score predicted firm value a 
year later. The governance score is negatively associated with the firm value in the first two 
waves, indicating higher governance scores in 2016 and 2017, which predicted a decline in 
firm value in 2017 and 2018. The governance score in 2018 was positively associated with 
the firm value in 2019. About 77% of the variation in the firm value of 2019 is explained 
by the governance score and firm value of 2018.

Fig. 3  Cross-lagged model of the social score (S) and firm value (adjusting for control variable firm size). 
Note The model provides standardized parameters, *p < 0.05, **p < 0.01, and ***p < 0.001

Fig. 4  Cross-lagged model of governance score (G) and firm value (adjusting for control variable firm size) 
Note The model provides standardized parameters, *p < 0.05, **p < 0.01, and ***p < 0.001
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3.2.4  Relationship between ESG score (ESG) and firm value over time (Model 4)

The temporal and cross-lagged effect of Model 4, which depicts the relationship between 
ESG score and firm value, is presented in Fig.  5. Fit statistics for Model 4 demonstrated 
an excellent fit (Table  3): χ2 (11) = 8.096, p = 0.705, RMSEA = 0.000, CFI = 1.000, and 
SMSR = 0.013. The model fit indices of Model 4 are presented in Table 3 in the “Appendix”. 
Coefficients of autoregressive paths are statistically significant, indicating stability in ESG 
score and firm value over time. All cross-lagged paths from ESG score to firm value are 
statistically significant, indicting ESG score can predict firm value. Cross-lagged paths from 
firm value to ESG score are not statistically significant. This indicates that the ESG score did 
not predict firm value over time. Coefficients for the first two years are negative, indicating 
the higher ESG score predicted a decline in firm value. About 92% of the variation in the firm 
value for year 2018 is explained by the ESG score and firm value for year2017.

4  Discussion

Overall, analysis indicates ESG and the individual components of ESG, i.e., ‘E,’ ‘S’ 
and ‘G’ affect the Indian energy sector’s firm value negatively and significantly in the 
short-run, whereas in the long-run, they have a positive and significant impact on firm 
value. These results support the trade-off theory in the short-run, whereas the stakeholder 
theory and the RBV theory support the long run in our analysis. These findings are in 
line with the previous research work of Brammer et  al. (2006), Branco and Rodrigues 
(2008),Duque-Grisales and Aguilera-Caracuel (2019), Friedman (1970), Lorraine et al. 
(2004), and Jha and Rangrajan (2020), supporting the trade-off theory in the short-run. 
This could be majorly attributed to the investors’ perception that sustainable investments 
lead to inefficient allocation of resources, which may not be rewarding in the stock mar-
ket. However, these findings are inconsistent with the findings of Chen and Yang (2020). 
They found the support of positive signals and value creation in the short-run, whereas 
they lowered firm value in the long run due to exaggeration by the investors.

Our findings support Patel et al., (2020) conclusions. They suggest that investors may 
lower the firm’s growth potential for the short-run and prefer to channelize long-term 

Fig. 5  Cross-lagged model of the ESG score (ESG) and firm value (adjusting for control variable firm size) 
Note The model provides standardized parameters, *p < 0.05, **p < 0.01, and ***p < 0.001
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value creation due to ESG in the long run by leveraging on ESG. Investors concerned 
about environment and social aspects may be required to forego some value specified in 
the short run as they opt for a limited investment set, which may be the cause of lower 
firm value in the initial years of ESG investments (Liagkouras et al., 2020).

Our findings support the conclusion of Shahbaz et al. (2020) for the global energy sec-
tor. Better ESG scores do not guarantee higher financial performance, specifically in the 
short run, and all CSR activities may not add to firm value (Kalaitzoglou et al., 2020).

The positive impact of ESG scores on firm value, in the long run, supports the stake-
holder theory and the RBV of the firm. However, in developing economies like India, it 
takes a longer time to create intangible resources such as corporate culture and reputa-
tion in the market due to greater instability of the political and institutional system, reg-
ulations, norms on Carbon emission and environmental hazards, pollution, and various 
other social issues related to wages and other aspects (Odell & Ali, 2016; Odera et al., 
2016; Khanna & Palepu, 2000). Customers in the beginning years may not be ready 
to pay more for sustainable or green products, and therefore we observed a lag time to 
reap benefits of ESG investments in the firm value. This lagged period in terms of ben-
efits in developing economies like India is due to environmental and socially responsi-
ble investments as costs in the initial years. Executives may not prefer to invest in such 
initial payoffs until and unless they legally abide to do so (Cai et al., 2016).

Specifically, relating to the energy and allied sector firms, markets penalize firms for 
irresponsible behaviour towards environmental management, and firms that do not dis-
close such activities on Carbon emission, attract penalization and legal fees. In GHG 
emissions or environmental pollution by the energy and allied sector, ESG and “Envi-
ronmental” disclosures lead to higher firm value in the long run (Matsumura et  al., 
2014). In the long run, ESG investments reduce firm risk, as it improves reputation in 
the long run, which may appear as a cost in the short run, but it reap benefits in the long 
run by reducing operational risk through the creation of intangible resources and lesser 
volatility in stock prices and firm value (Godfrey et al., 2009; Jo & Na, 2012).

Our results do not support any bi-directional causality or reversal linkage in the cross-
lagged path model of ESG and the Indian energy and allied sector’s firm value. These 
findings are consistent with Jha and Rangrajan’s (2020) findings in the Indian context and 
do not support the slack resources hypothesis (Waddock & Graves, 1997). In the Indian 
energy sector, it does not matter that one is a high-value firm, so it is going to spend more 
on ESG investment as an aggregate or individual component ‘E,’ ‘S,’ and ‘G,’ however 
strategic investments on ESG lead to better firm value in the long run only, and not in the 
concurrent financial years. This delay or lagged effect may be the reason behind execu-
tives’ lesser enthusiasm towards directing higher firm value and excess profits towards 
ESG practices supporting the trade-off theory and managerial responsibility towards profit 
maximization to shareholders in the short run. These findings support the claims of Luo 
et al.(2015), as ESG investments are often indefinite and vague to general investors. Later, 
when investors receive positive signals from analysts, they only regard such investments in 
value, and justify the time lag relationship between ESG and firm value.

4.1  Theoretical implications

This study offers several noteworthy theoretical contributions as well. Firstly, this is 
a pioneering study on the cross-lagged relationship between ESG and firm value in 
India’s energy segment. The extant literature has stressed the need for time-based and 
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industry-focused studies, as this relationship is time and industry variant in nature. Our 
results indicate that the ESG-FV relationship is uni-directional at the overall and individual 
levels. The effect is from ESG to FV, supporting the good management theory in the short 
and long run. Secondly, the study has extended the good management theory and the trade-
off theory in the short-run by showing results in an emerging market with a sectoral focus. 
Thirdly, the study has also extended the RBV, indicating that energy sector companies can 
leverage RBV to create a competitive advantage and develop dynamic capability in the 
long run. Developing dynamic capability can enhance the firm’s stakeholder relations in 
the long run, which will ultimately help in creating a sustainable competitive advantage.

This paper contributes to bridging the literature gap and provides robust results on the 
cross-lagged, bi-directional, and auto-regressive effects of ESG and firm value. Our results 
indicate that the study has extended the existing literature by showing a longitudinal path 
analysis of ESG-firm value in a four-wave model depicting the overall and individual ESG 
disclosure elements’ effect on firm value in a sectoral study.

4.2  Practical and managerial implications

This research has several practical implications that are particularly relevant to corporate 
managers, investors, policymakers, and fund managers. Energy company managers can use 
these findings to investigate further why a high score in ESG disclosures does not increase 
firm value, further helping them understand whether to focus more on overall ESG score 
or individual element-wise score. The results indicate that in the Indian energy sector dis-
closures, the scores were highest for the G score followed by S and E. Managers should 
focus more on corporate governance practices to create more value and wealth in the stock 
market. The results can guide investors while considering sustainable investments; as in the 
short run, investments in energy companies may not result in value creation. Our results 
can guide policymakers in giving incentives to companies’ segment-wise. It is proven that 
these investments are not financially beneficial in the short-run and should be provided 
support to face the volatility in the stock market. Fund managers can use these findings 
while investing in ESG-focused funds as a part of the portfolio building process. These 
findings can guide them further in terms of energy stock investments as a part of long-term 
portfolio strategy, as in the short run, it can be too risky and may not be rewarding in the 
stock market. Further, results indicate that corporate managers should focus on the present 
economic and stock market sentiment while deciding sustainability practices’ budgets.

5  Conclusion

The extant literature on the ESG-FV relationship has provided mixed results for the last 
four decades and left the gap in time-varying and industry-based studies, especially in 
emerging economies where industries and social-cultural issues are highly diversified. This 
study bridged this gap by exploring the cross-lagged and bi-directional relationship of ESG 
and firm value in the Indian energy sector over the 2016 2019 period. This study has exten-
sively contributed theoretically and practically in the light of the ESG-FV relationship. As 
there are very few studies on the time-variant relationship, this pioneering study augments 
the existing literature from an emerging country perspective. India is the first-ever country 
to mandate compulsory CSR spending by corporates in 2014, and after that, sustainability 
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investment began gaining momentum. Therefore, the current study covering five years of 
policy implantation provided robust results to make it relevant for industry and academia.

India’s energy needs are expected to double in the next decade. The country needs to 
focus on the in-house supply of energy resources to cope with the balance of payment defi-
cits. However, the most critical question is whether domestic energy companies can pro-
duce to the considerable demand level without harming the environment in the process? 
Domestic energy companies have to focus on renewable and low carbon emission technolo-
gies and become super strong in sustainable practices to solve this issue. Hence, integration 
of the energy revolution with the industry revolution 4.0 is mandatory for countries like 
India. It can have a synergy effect in environmental protection, creating job opportunities 
and economic strengthening. Studying sustainable practices through ESG in terms of over-
all and individual elements linkage to firm value can be highly beneficial for corporates as, 
ultimately they are focused on wealth maximization. Investing in ESG practices is highly 
rewarding to corporations, especially in value creation through sales increases, cost reduc-
tions, fewer regulatory and legal interventions, productivity enhancement, and increased 
market capitalization (KPMG report, 2018). However, there is no consistency in ESG-FV 
creation results as the literature shows that the impact is highly dynamic across countries, 
industries, and business models. In the light of ESG investing gaining momentum globally, 
our study bridged this gap. The results reiterate that sustainable practices will yield long-
term prospects in multiple ways, and energy companies should continue to invest in this 
and should not expect immediate returns.

6  Limitations and future scope

Like other empirical research studies, even this study has some limitations. As our results 
are based on Bloomberg data, which uses all publicly available data for scoring, it may not 
have covered undisclosed parameters. Second, we used the quantitative method for ana-
lysing the impact, whereas sustainable investment returns can also be in terms of quali-
tative parameters. Therefore, in future studies, researchers should consider undertaking 
mixed methods research by including data from direct interviews and thematic analysis 
of publicly available reports. Since we focused on the post-2015 effect, we covered four-
time waves, which are exhaustive in cross-lagged panel models and could not consider an 
indirect relationship. Future researchers could focus on indirect relationship studies by con-
centrating on new mediating and moderating variables, which would extend the existing 
literature on time-variant relationships.

Appendix

See Tables 1, 2, 3, 4, 5, 6,  and  7.
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Table 1  Summary of variables used in this study

Symbol Definition Measurement Source

Dependent variable
Tobin’s q Firm value Market value (Market Cap + Total Liabilities + Prefer-

ential Equity + Minority Interest)/Replacement value 
of assets

Prowess

Independent variables
ESG ESG score KPIs selected by Bloomberg Bloomberg
E E-Score KPIs selected by Bloomberg Bloomberg
S S-Score KPIs selected by Bloomberg Bloomberg
G G-Score KPIs selected by Bloomberg Bloomberg
Control variables
Size Firm size Natural logarithm of the firm’s total assets Prowess



248 Annals of Operations Research (2022) 313:231–256

1 3

Ta
bl

e 
2 

 P
ai

rw
is

e 
co

rr
el

at
io

n 
am

on
g 

en
vi

ro
nm

en
t s

co
re

 (E
), 

so
ci

al
 sc

or
e 

(S
), 

go
ve

rn
an

ce
 sc

or
e 

(G
), 

an
d 

fir
m

 v
al

ue
, a

nd
 m

ea
ns

 a
nd

 st
an

da
rd

 d
ev

ia
tio

ns

A
ll 

co
rr

el
at

io
ns

 a
re

 si
gn

ifi
ca

nt
 a

t 0
.0

1 
le

ve
l

En
vi

ro
nm

en
ta

l s
co

re
 (E

), 
So

ci
al

 sc
or

e 
(S

), 
G

ov
er

na
nc

e 
sc

or
e 

(G
), 

En
vi

ro
nm

en
t-S

oc
ia

l-G
ov

er
na

nc
e 

(E
SG

), 
Fi

rm
 v

al
ue

 (F
V

)

Va
ria

bl
es

1
2

3
4

5
6

7
8

9
10

11
12

13
14

15
16

17
18

19
20

1.
 E

 T
1

1.
00

2.
 E

 T
2

0.
91

1.
00

3.
 E

 T
3

0.
91

0.
97

1.
00

4.
 E

 T
4

0.
59

0.
63

0.
63

1.
00

5.
 S

 T
1

0.
78

0.
75

0.
73

0.
51

1.
00

6.
 S

 T
2

0.
71

0.
75

0.
73

0.
56

0.
89

1.
00

7.
 S

 T
3

0.
73

0.
78

0.
78

0.
63

0.
86

0.
96

1.
00

8.
 S

 T
4

0.
49

0.
51

0.
53

0.
74

0.
72

0.
78

0.
80

1.
00

9.
 G

 T
1

0.
71

0.
65

0.
65

0.
54

0.
62

0.
58

0.
56

0.
47

1.
00

10
. G

 T
2

0.
60

0.
61

0.
63

0.
53

0.
56

0.
58

0.
56

0.
53

0.
88

1.
00

11
. G

 T
3

0.
62

0.
63

0.
66

0.
53

0.
59

0.
60

0.
59

0.
50

0.
87

0.
92

1.
00

12
. G

 T
4

0.
40

0.
42

0.
43

0.
63

0.
41

0.
42

0.
44

0.
55

0.
77

0.
76

0.
80

1.
00

13
. E

SG
 T

1
0.

94
0.

86
0.

86
0.

50
0.

81
0.

75
0.

77
0.

50
0.

69
0.

59
0.

58
0.

35
1.

00
14

. E
SG

 T
2

0.
90

0.
95

0.
93

0.
59

0.
83

0.
87

0.
87

0.
61

0.
68

0.
66

0.
65

0.
43

0.
91

1.
00

15
. E

SG
 T

3
0.

90
0.

94
0.

96
0.

65
0.

82
0.

85
0.

89
0.

65
0.

68
0.

68
0.

71
0.

48
0.

89
0.

97
1.

00
16

. E
SG

 T
4

0.
60

0.
63

0.
64

0.
96

0.
62

0.
68

0.
73

0.
86

0.
56

0.
58

0.
56

0.
65

0.
57

0.
65

0.
70

1.
00

17
. F

V
 T

1
0.

13
0.

09
0.

04
0.

13
0.

10
0.

08
0.

10
0.

07
0.

09
0.

03
-0

.0
6

-0
.0

5
0.

13
0.

10
0.

06
0.

10
1.

00
18

. F
V

 T
2

-0
.4

1
-0

.4
8

-0
.4

5
-0

.2
9

-0
.5

0
-0

.5
3

-0
.4

8
-0

.3
5

-0
.5

0
-0

.5
1

-0
.5

0
-0

.3
6

-0
.4

2
-0

.5
2

-0
.5

0
-0

.3
3

-0
.1

3
1.

00
19

. F
V

 T
3

-0
.4

5
-0

.5
2

-0
.5

0
-0

.3
6

-0
.5

4
-0

.5
7

-0
.5

5
-0

.4
2

-0
.5

3
-0

.5
6

-0
.5

8
-0

.4
4

-0
.4

4
-0

.5
5

-0
.5

6
-0

.4
0

-0
.1

2
0.

96
1.

00
20

. F
V

 T
4

-0
.3

3
-0

.3
9

-0
.3

6
-0

.3
7

-0
.4

1
-0

.4
4

-0
.4

2
-0

.3
9

-0
.3

9
-0

.4
2

-0
.4

0
-0

.3
7

-0
.3

3
-0

.4
1

-0
.4

1
-0

.4
0

-0
.1

4
0.

90
0.

88
1.

00
M

ea
n

17
.2

6
18

.1
4

18
.7

6
15

.4
4

33
.7

0
35

.3
0

36
.6

6
33

.2
8

46
.9

1
47

.5
6

48
.1

2
47

.1
2

26
.2

9
28

.6
4

29
.7

1
26

.8
8

0.
07

0.
06

0.
06

0.
07

SD
14

.6
9

14
.7

9
14

.9
0

12
.6

0
18

.5
8

17
.9

1
17

.3
6

16
.2

1
8.

97
9.

29
8.

83
8.

44
14

.4
7

12
.9

4
12

.7
9

11
.4

0
0.

05
0.

05
2

0.
05

0.
06



249Annals of Operations Research (2022) 313:231–256 

1 3

Table 3  Fit indices for models 1 to 4

RMSEA, root mean square error of approximation; SMSR, standardized root mean square residual; CFI, 
comparative fit index

Model χ2 Df P RMSEA SRMR CFI

Model 1 12.811 11 0.306 0.052 0.017 0.997
Model 2 4.934 11 0.934 0.000 0.011 1.000
Model 3 10.519 10 0.396 0.029 0.016 0.999
Model 4 8.096 11 0.705 0.000 0.013 1.000
Cut-off for good fit by 

Hair and Anderson 
(2015)

p-value > 0.05 RMSEA < 0.08 SMSR < 0.08 CFI > 0.90

Table 4  Hypothesis summary

No. Hypothesis Supported/ Not Supported

H1A ESG score of  (T1) has a positive influence on firm value of  (T2) Not supported
H1B ESG score of  (T2) has a positive influence on firm value of  (T3) Not supported
H1C ESG score of  (T3) has a positive influence on firm value of  (T4) Supported
H2A Environmental score of  (T1) has a positive influence on firm value of 

 (T2)
Not supported

H2B Environmental score of  (T2) has a positive influence on firm value of 
 (T3)

Not supported

H2C Environmental score of  (T3) has a positive influence on firm value of 
 (T4)

Supported

H3A Social score of  (T1) has a positive influence on firm value of  (T2) Not supported
H3B Social score of  (T2) has a positive influence on firm value of  (T3) Not supported
H3C Governance score of  (T3) has a positive influence on firm value of  (T4) Supported
H4A Governance score of  (T1) has a positive influence on firm value of  (T2) Not supported
H4B Governance score of  (T2) has a positive influence on firm value of  (T3) Not supported
H4C Governance score of  (T3) has a positive influence on firm value of  (T4) Supported
H5 A bidirectional relationship exists between ESG overall and individual 

elements score and Firm value in the Indian energy sector
Not supported
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Table 5  Literature summary on 
ESG-CFP results direction

Direction of Significant Number %

Mixed 16 9
Positive and no impact 4 2
Negative 12 7
Positive and negative 14 8
No impact 10 6
Positive 120 68
Total 175 100

Table 6  Literature summary on 
Methodology wise

Methodology Approach Number %

Regression analysis 65 37
Panel data analysis 18 10
Survey 11 6
Meta-analysis 8 5
Literature review 7 4
Structural equation modelling 7 4
Hierarchical regression analysis 4 2
Event study 5 3
Structural equation modelling (PLS) 2 1
Other 47 27
Total 174 100
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