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1  |  INTRODUC TION

Greenhouse gas emissions shift the planet's weather patterns and 
increase average temperatures, which result in climate change (Met 
Office, UK, n.d.). Climate change not only affects people and the 
ecosystem, but also corporations which incur losses arising from 
droughts, flooding, landslides and wildfires, and costs associated 
with the adjustment towards a low- carbon economy such as reg-
ulatory changes, technology advancement and changes in cus-
tomers' and investors' sentiments (Basel Committee on Banking 
Supervision, 2021).

The gap between rhetoric and reality in addressing risks posed 
by climate change remains large. For example, international govern-
mental climate negotiations began with much fanfare in 1990, but 
greenhouse gas emissions subsequently increased by 62% (World 
Meteorological Organization, 2020). At the corporate level, the 
Global Financial Stability Report (IMF, 2020) examined the long- term 
physical risks associated with climate change and concluded that cor-
porations must respond more effectively to these risks in terms of 
risk analysis, operational performance and environmental disclosure.

Whilst corporations have attempted to adopt environmental 
management practices (EMPs), involving techniques, policies and 
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carbon intensity.
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procedures to monitor and control the impact of their operations 
on the natural environment, they have been accused of greenwash-
ing (Montabon et al., 2007). For example, a consumer lobby group 
called for corporations “to confront their greenhouse gas emissions, 
reporting on them with honesty” (Ethical Consumer, 2021). On a 
more personal level, a senior safety consultant with a major oil com-
pany for 11 years, a period overlapping our research sample, stated: 
“I can no longer work for a company that ignores all the alarms and 
dismisses the risks of climate change and ecological collapse … Be-
cause, contrary to [the company's] public expressions around net 
zero, they are not winding down on oil and gas, but planning to ex-
plore and extract much more.” (Lawson, 2022).

A review of related literature (see Appendix A) shows that many 
studies examine the association between EMPs and environmental 
performance (e.g. Alt et al., 2015; Ateş et al., 2012; Doda et al., 2016; 
Latan et al., 2018; Longoni et al., 2018; Sarkis & Dijkshoorn, 2007; 
Shetty & Kumar, 2017), but they provide mixed results. Explanations 
for the inconsistencies include the use of different measures of en-
vironmental performance and different aspects of EMPs (e.g. Lülfs 
& Hahn, 2013; Murphy et al., 2020; Nawrocka & Parker, 2009), lack 
of generality due to data limitations (Dragomir, 2018) and lack of 
clarity about how and why environmental management practices are 
expected to impact environmental performance (Dragomir, 2018; 
Haque, 2017; Haque & Ntim, 2022; Nawrocka & Parker, 2009; 
Trumpp et al., 2015). More importantly, prior studies tend to exam-
ine a one- way associative relationship, usually from EMPs to envi-
ronmental performance, explained by a natural resource- based view 
or no explicit theory at all. No empirical study to date, to the best of 
the authors' knowledge, has considered the possibility of a two- way 
relationship, so the question of whether environmental performance 
might impact EMPs is left unanswered. A last point is that several 
studies investigate an indirect relationship between EMPs and envi-
ronmental performance which is mediated through other factors (Alt 
et al., 2015; Ateş et al., 2012; Latan et al., 2018; Longoni et al., 2018).

This study answers the long- standing research question of how 
and why environmental management practices might affect envi-
ronmental performance, by employing a neo- institutional theoreti-
cal framework. It determines, through a dynamic and extensive data 
analysis, whether EMPs are effective or merely a legitimizing device. 
In popular parlance, the latter outcome is often referred to as “gre-
enwash”, or “decoupling” in neo- institutional theory (Graafland & 
Smid, 2016; Vo et al., 2016). It investigates the impact of 10 corpo-
rate environmental management practices on greenhouse gas (GHG) 
emissions and emissions intensity. This measurement is chosen be-
cause GHG emissions are widely considered by scientists to be the 
main cause of climate change and are generally acknowledged to be 
a serious, if not existential, threat to our planet and people.

Our study makes three main contributions to the literature. First, 
it uses a large, cross- country and time series data set which helps 
increase the generality of the results and enables consideration of 
the dynamics between EMPs and environmental performance. We 
use a panel data set which has advantages over cross- sectional 
or time series sets. Panel data usually provide a larger number of 

observations, increasing the degrees of freedom and reducing the 
collinearity problem, thereby improving the efficiency of the econo-
metric estimates. The use of panel data also provides a means to re-
duce the problems of measurement error and omitted variable bias 
(Hsiao, 2003). Second, it uses standardized and generally accepted 
measures of environmental performance in contrast to subjective 
measures employed in survey studies and non- standardized second-
ary data studies. Our measure of corporate environmental perfor-
mance, that is, greenhouse gas emissions and emissions intensity, is 
considered one of the most important measures of corporate envi-
ronmental operational performance and one which is connected to a 
public policy agenda (e.g. Dragomir, 2012, 2018; Hassan, 2018; Has-
san & Romilly, 2018). The Bloomberg database provides historical 
cross- section and time series standardized emissions data for many 
companies worldwide. This, in turn, makes our results more gener-
alizable and reproducible in contrast to prior survey studies. Thirdly, 
and perhaps uniquely in this research area, this study examines the 
potential two- way relationship between EMPs and environmental 
performance and uses Granger- causality tests to determine whether 
EMPs affect environmental performance, or vice versa, or both.

The remainder of this paper is structured as follows. The Sec-
tion 2 develops the theoretical background to the adoption of EMPs, 
reviews the related research literature and formulates two funda-
mental hypotheses. The Section 3 describes the data set, the model 
estimation via vector autoregression, the choice of exogenous and 
endogenous variables and the distinction between performance 
targeting based on carbon emissions or emissions intensity. Results 
based on non- regression analysis are presented in Section 4, whilst 
the Section 5 presents results and discussion based on tests of as-
sociation and Granger causality. The closing section summarizes our 
findings and makes concluding remarks.

2  |  CONCEPTUAL FR AME WORK

2.1  |  Theoretical background

Neoclassical economic theory views the firm as an autonomous 
actor that pursues the profit maximization objective in the market-
place. Subsequent theories of the firm develop a more nuanced ap-
proach and conceive the firm not only in economic terms, but also 
“as multifaceted, durable social structures, made up of symbolic ele-
ments, social activities, and material resources” (Scott, 2013, p. 57).

The institutional structures shape organizational behaviour by 
establishing legal, moral and cultural– cognitive boundaries for ac-
tivities. Organizational players are expected to adhere to regulative, 
normative and cultural– cognitive rules in institutional structures to 
gain social legitimacy (North, 1990). Regulative rule emphasizes the 
ability of regulators to shape organizational behaviour through leg-
islation. Normative rule focuses on binding social expectations that 
identify claims as well as liabilities, and entitlements as well as ob-
ligations. Cultural– cognitive rule stresses “shared conceptions that 
constitute the nature of social reality and create the frames through 
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which meaning is made” (Scott, 2013, p. 67). Legitimate organiza-
tions are those playing by the rules whether these are regulations, 
norms or cultural– cognitive beliefs. Neo- institutional theory enables 
understanding of the relationship between voluntary EMPs and en-
vironmental performance depending on the types of institutional 
forces (cultural– cognitive or normative)1 which shape organizational 
behaviour.

Whilst organizations seek legitimacy by conforming to societal 
expectations regarding what constitute acceptable environmental 
management practices to portray an image of rationality and ef-
ficiency, they may decouple environment management practices 
from expectations (Scott & Meyer, 1983). Formal organizational 
structures or practices in official documents may be distinct from 
actual practices for economic, practical or other reasons. Formal 
environmental management practices are more about manage-
ment's ceremonial portrayal of the organizational self to stake-
holders than the efficiency of actual operations (Carruthers, 1995; 
Khadaroo, 2005). That is, regulative, normative and cultural– 
cognitive environmental management practices help portray ap-
pearances of conformity and confer legitimacy, irrespective of 
their economic efficiency.

2.2  |  Literature review

The review of related empirical studies in Appendix A shows 
that prior studies on the association between EMPs and envi-
ronmental performance have reported mixed results. For ex-
ample, several studies reported an association between EMPs 
and good environmental performance (e.g. Alt et al., 2015; Ateş 
et al., 2012; Chen et al., 2015; Dangelico, 2015; Heggen, 2019; 
Henri & Journeault, 2010; Latan et al., 2018; Longoni et al., 2018). 
However, most of these studies used primary data collected 
through survey methods, which means that measures of both 
environmental practices and performance might be unduly sub-
jective. Murphy et al. (2020) took the view that subjective meas-
ures based on perceptions can be valid as a first approach, but 
a combination of both subjective and objective measures may 
be desirable in future research. In addition, these studies used 
small and domestic samples, as well as cross- sectional data which 
precluded a temporal analysis of the data- generating processes. 
Moreover, several studies investigated an indirect relationship 
between EMPs and environmental performance which is medi-
ated through other factors (Alt et al., 2015; Ateş et al., 2012; 
Latan et al., 2018; Longoni et al., 2018). For example, Longoni 
et al. (2018) investigated how the deployment of environmental 
management in the human resource and supply chain functions 
impacts environmental and financial performance. Using a sur-
vey of 96 human resources and 125 supply chain managers across 
multiple industries in Italy, their results suggest that the deploy-
ment of environmental management impacts both environmental 
and financial performance.

Other studies documented no association between EMPs 
and environmental performance (Doda et al., 2016; Shetty & 
Kumar, 2017). Similar to the aim of the current study, Doda 
et al. (2016) examined the association between 23 corporate car-
bon management practices and greenhouse gas emissions for a 
sample of 433 companies using ordinary least squares (OLS) re-
gression. Employing data from the Carbon Disclosure Project 
survey, they documented no association between any of the 23 
carbon management practices and greenhouse gas emissions. The 
authors attributed this result to non- standardized corporate car-
bon data and management practices information, as well as the 
delay between the application of EMPs and subsequent green-
house gas emissions.2 These conjectures support the use of stan-
dardized sample data and appropriate time lags in the research 
model specification, features which form an integral part of the 
current study.

Finally, drawing on data collected from a survey of 299 Welsh 
small-  and medium- sized companies, Sarkis and Dijkshoorn (2007) 
find that EMPs are associated with bad environmental performance. 
Using non- parametric tests, they investigate the difference in the 
environmental efficiency in waste management between companies 
that have and have not published environmental policies. They con-
cluded that companies without environmental policies perform bet-
ter and suggested that companies adopt EMPs in a reactive manner 
to help disguise poor environmental performance. No specific tests 
for causality were used; however, and the sample data were limited 
to a single country.

The preceding literature does not provide sufficient under-
standing of the causality between environmental practices and 
environmental performance, which would help shed light on the 
extent to which EMPs are genuine attempts to reduce green re-
duce emissions or are simply symbolic attempts to gain societal 
legitimacy. Moreover, understanding causality is important be-
cause organizations which have poor environmental performance 
may be tempted to demonstrate good environmental management 
practices to gain societal legitimacy. Poor environmental perfor-
mance could lead to improved environmental practices through 
the institutionalization of mechanisms that promote good cor-
porate governance such as the regulatory pressures to conform, 
public pressures and lobbying. As suggested in the institutional 
theory literature (Scott & Meyer, 1983), environmental practices 
may be symbolic and decoupled from those portrayed in formal 
documents. Decoupling also implies that formal environmental 
management processes such as inspection, evaluation and control 
are minimized to reduce costs or to reconcile inconsistent stake-
holder interests (e.g. shareholders v/s government).

2.3  |  Hypotheses

Our literature review highlights that prior studies have used differ-
ent and subjective measures of both environmental performance 
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and management practices and employed small domestic samples. 
This implies that results from these studies lack generality and re-
producibility. More importantly, there is a lack of clarity over how 
and why environmental management practices impact environmen-
tal performance. Moreover, prior studies have used either a natural 
resource- based view or no explicit theory at all and typically investi-
gated a one- way relationship from environmental management prac-
tices to performance. This paper advances knowledge in this area by 
trying to answer the question of why environmental management 
practices are associated with environmental performance and the 
direction of travel between EMPs and environmental performance.

Within the framework of neo- institutional theory, the relation-
ship between voluntary EMPs and environmental performance de-
pends on the types of institutional forces that shape organizational 
behaviour. For example, cultural– cognitive institutional pressure 
such as pressure from pro- environmental interest groups can drive 
firms to symbolically discharge their responsibility towards the nat-
ural environment by adopting EMPs to defend, maintain or repair 
their organizational legitimacy (Haque & Ntim, 2018, 2022). This 
implies a causal effect from corporate environmental performance 
to EMPs and thus lends itself to the concept of greenwashing or 
decoupling, which involves creating and maintaining gaps between 
formal policies/structures that are ceremonially adopted and actual 
organizational practices (Vo et al., 2016, p. 248).

Alternatively, normative institutional pressure may motivate 
firms to take a proactive approach to address societal expectations 
and reduce their adverse environmental effects. For example, im-
plementing environment management practices not only enables 
companies to become energy efficient but also reduces costs and 
lowers greenhouse gas emissions. This increases firms' accountabil-
ity and responsibility to stakeholders, motivates initiatives to reduce 
waste and pollution and improves production efficiency, thereby not 
only improving corporate image and benefiting the environment but 
also reducing costs. Such a proactive strategy implies a causal effect 
from EMPs to environmental performance and lends itself to the 
concept of “responsible business” where organizational behaviour is 
governed by moral obligations.

Empirical studies have focused on a one- way relationship 
from EMPs to environmental performance (reflecting the nor-
mative hypothesis) often using association tests in which envi-
ronmental performance is the dependent variable and EMPs are 
the explanatory variables. This study investigates the associative 
relationship in greater detail but goes further by investigating the 
direction of causality between EMPs and environmental perfor-
mance, hence testing for two potential directions (normative vs. 
cultural– cognitive). Accordingly, we test the following two basic 
hypotheses:

Hypothesis 1. There is an association from EMPs to 
environmental performance.

Hypothesis 2. There is a causation between EMPs 
and environmental performance.

3  |  METHODOLOGIC AL FR AME WORK

3.1  |  Data summary

The sample companies for this study are taken from the S&P Global 
1200 index3 for the years 2009 to 2017, consciously avoiding the 
2007/8 financial crisis. The S&P Global 1200 index comprises 70% 
of global market capitalization, which enables a much wider cover-
age compared to the small and country- focused data employed in 
many related studies. These very large, listed companies not only 
have the resources to act responsibly towards the natural environ-
ment but also have high organizational visibility (e.g. Hassan, 2018), 
which makes them subject to social and public pressure to reduce 
the adverse effect of their operations on the environment. The index 
comprised 1187 corporations with 10,683 firm- year observations, 
but missing observations reduced the sample to 862 companies 
with 6030 firm- year observations from 29 different countries. This 
sample is the basis for the descriptive statistics in Tables 2 and 
3. The five most represented countries in our sample, in terms of 
firm- year observations, are the United States (2122), Japan (1212), 
Britain (894), France (406) and Canada (378). The sample is further 
condensed to 5189 firm- year observations in the model regressions 
because of the inclusion of two- time lags. To reduce the potential 
influence of outliers, each continuous variable is winsorized at the 
5% level of each tail end.

3.2  |  Model estimation

The schematic framework which underpins the model estimation in 
the current study is illustrated in Figure 1. It shows that this study 
examines not only the association between EMPs and environmen-
tal performance but also the direction of causation between them 
after considering a range of control variables.

Researchers often advocate structural equation modelling to 
estimate complex relationships among the variables of interest (e.g. 
Antonakis et al., 2010; Leuz & Wysocki, 2016). However, structural 
equation modelling relies heavily on economic theory which might 
fail to suggest the exact choice of variables and the nature of the 
dynamics, that is, time lags, in the model specification. Estimation 
is further complicated if the variables of interest are potentially 
endogenous and simultaneously determined. In such cases, a non- 
structural approach is an alternative. This study employs vector 
autoregression (VAR) analysis, a rarely used methodology in this 
research area, which posits no ad hoc restrictions on the research 
model such as those imposed by structural modelling. Using VAR 
with several economic and social control variables, we examine 
the associative relationship between 10 environmental manage-
ment practices and three measures of environmental performance. 
The VAR methodology can also be used to investigate the causal 
relationship(s) between EMPs and performance. Because the data 
set contains time series variables, both associative and causal 
tests include (two) annual time lags. The rationale for the tests is 
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straightforward: if the practices are effective, then there should be 
a statistically significant associative and causal relationship between 
EMPs and performance within the lagged 2- year period considered.

An important advantage of VAR is that where there are many 
regressors, as in the model considered here, endogeneity and con-
sequent simultaneity (Gujarati, 2015) are not an issue because the 
current values of the endogenous variables do not appear on the 
right- hand side of the equations. Each endogenous (dependent) vari-
able is a function of its own lagged values, the lagged values of other 
endogenous variables in the system and the current values of the 
exogenous (control) variables. The number of equations in the VAR 
system is equal to the number of endogenous variables, implying a 
total of 11 equations in each of Tables 5 and 6. The mathematical 
representation of the VAR model is as follows:

where Yt is a k vector of endogenous variables, Xt is a d vector of ex-
ogenous variables, A1, …, AP and β are matrices of coefficients to be 
estimated and �t is a vector of innovations. Coefficient estimation is 
performed by OLS and applied equation by equation. Although the 
innovations�t may be contemporaneously correlated, they lack serial 
correlation and are uncorrelated with the variables on the right- hand 
side of the equation, thus OLS estimators are consistent and efficient.

3.3  |  Exogenous variables

Our VAR specification includes a range of widely used exogenous 
variables to control for firm- level and country- level characteristics 
(e.g. Alt et al., 2015; Hassan, 2018; Hassan & Romilly, 2018; Longoni 
et al., 2018). Firm- level controls are firm size, measured by sales rev-
enue (SA) and industry type (IND).

Country- level controls are gross domestic product per cap-
ita (GDP) and six governance indicators comprising control of 

corruption (COC), government effectiveness (GE), political stability 
and absence of violence/terrorism (PS), rule of law (RL), regulatory 
quality (RQ) and voice and accountability (VA). Each indicator ranges 
from −2.5 to +2.5, with higher values indicating better governance 
performance. Country governance represents the overarching 
set of formal and informal rules, norms and structures that define 
how a nation is governed and how political, economic and social 
interactions occur within that country. It encompasses a range of 
institutional elements, making it a fundamental construct for under-
standing the institutional context in which organizations operate. 
In addition, while GDP is not itself an institutional construct, it is a 
valuable economic indicator that can be used within the context of 
institutional theory to assess the impact of economic development 
on environmental management and performance.

At the company level, industry type and total sales are included 
as control variables. Within the context of institutional theory, the 
relationship between industry type and environmental management 
and performance is of particular interest, as it underscores how 
external institutional pressures, norms and expectations shape or-
ganizations' behaviour in the environmental sustainability domain. 
Institutional theory suggests that organizations tend to mimic the 
behaviours and practices of others in their industry, a phenome-
non known as mimetic isomorphism. Companies within the same 
industry are more likely to adopt similar environmental practices 
and standards, as they seek legitimacy and conformity with industry 
norms. Industry type can influence which environmental practices 
are considered appropriate and legitimate within a specific sector. 
In addition, different industries often face varying degrees of envi-
ronmental regulation and oversight. Some industries are subject to 
more stringent environmental laws and regulations due to the nature 
of their operations and potential environmental impact. Institutional 
theory highlights how organizations respond to these regulatory 
pressures, with industry type playing a critical role in determining 
the regulatory landscape. Furthermore, industries develop their own 
norms and expectations regarding environmental performance. In-
stitutional theory explains how companies within a specific industry 
conform to these norms or challenge them where industry- specific 
norms can be a powerful driver of environmental practices.

We also use total sales as a control variable. Institutional theory 
highlights the importance of legitimacy for organizations. Compa-
nies with higher total sales may face increased scrutiny from various 
stakeholders, including customers, investors and regulatory author-
ities. To maintain or enhance their legitimacy and reputation, larger 
firms may be more inclined to adopt environmentally responsible 
practices. In addition, companies often mimic the behaviour and 
practices of other organizations in their industry or sector, that is, 
mimetic isomorphism. Larger firms with higher sales may serve as 
industry leaders or role models, influencing other organizations to 
adopt similar environmental practices. This imitation can lead to a 
convergence of environmental strategies within an industry. Fur-
thermore, companies with higher total sales may have a greater 
regulatory footprint due to their size and scope of operations. Con-
sequently, they may be subject to more regulatory pressures, which 

Yt = A1Yt−1 + … + APYt−P + �Xt + �t

F I G U R E  1  A schematic framework for model estimation.
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can include efforts to improve environmental performance. More-
over, institutional theorists emphasize the importance of satisfying 
stakeholders' expectations. Larger firms often have a broader and 
more diverse set of stakeholders, including customers, investors, 
employees and the public. Meeting the environmental expectations 
of these stakeholders can be a driving force behind efforts to im-
prove environmental performance.

The variable definitions are provided in Table 1. Firm- level and 
country- level data are obtained from the Bloomberg and the World 
Bank databases respectively.

3.4  |  Endogenous variables and 
performance targets

Environmental performance is measured using greenhouse gas 
emissions (GHGe), in levels, which are widely regarded as an exis-
tential threat to people and planet, and emissions intensity (GHGi; 
GHGi2) to which consider emissions relative to production capacity.

Greenhouse gas emissions intensity (GHGi) is defined here as 
the ratio of total emissions to total assets. In terms of available data, 
we prefer to use total assets rather than sales revenue as our main 
measure of firm size, because total assets include infrastructure in-
vestment, which represents long- term production commitment and is 
thus more likely to be aligned with corporate environmental commit-
ment. For robustness and brevity, the analysis also makes selective 
reference to the results for two other measures of corporate environ-
mental performance— GHGi2, defined as the ratio of total emissions 
to total sales revenue, and GHGe which is greenhouse gas emissions.

The study uses a varied range of environmental management 
practices to determine whether a firm has implemented initiatives 
and/or taken measures to improve its environmental performance, 
namely: energy efficiency policy (EFP), climate change policy (CCP), 
green buildings policy (GBP), waste recycling policy (WRP), biodiver-
sity policy (BDP), environmental quality management policy (EQM), 
emissions reduction initiatives (ERI), environmental supply chain 
management (ESCM), water policy (WP) and sustainable packaging 
(SP). These 10 EMPs are all the environmental management prac-
tices captured by the Bloomberg database at the time of collecting 
data for this study.

4  |  DESCRIPTIVE STATISTIC S

4.1  |  Key data metrics

Table 2 shows that average firm size measured by net sales is 
23,998 million USD, with minimum and maximum values of 1256 
and 87,489 million USD respectively. Thus, the sample covers large 
to very large firms, which are likely to have the greatest environ-
mental impact. These firms emitted 134 thousand tonnes of green-
house gases per million USD of total assets on average. Almost 30% 
of the firms come from environmentally sensitive industries. The 

most widely adopted EMPs are energy efficiency policy and energy 
reduction initiatives (95% and 94% of firms respectively), while the 
least adopted are green buildings policy and sustainable packaging 
(38% and 26% respectively). Over half the sample firms have a bio-
diversity policy.

The average GDP per capita is 45,801 USD, implying that most 
companies originate from higher income countries. Consistent with 
this, all the country governance performance indicators are positive, 
suggesting a reasonable level of performance, although political sta-
bility (PS) is noticeably lower than the others.

4.2  |  Equality of means t test

Table 3 provides the results of an equality of means t test to de-
termine whether firms adopting a particular environmental practice 
(group one) have a significantly different environmental performance 
compared to non- adopters (group 0) across the three measures of 
environmental performance. There is a reassuring consistency in 
the results. The t- values are highly significant and negative for firms 
adopting green building policy, environmental supply chain manage-
ment and sustainable packaging, implying that the adopters of these 
practices significantly improved their environmental performance 
compared to non- adopters.

Firms adopting climate change policy, biodiversity policy, envi-
ronmental quality management policy, emissions reduction initiatives 
and water policy have highly significant but positive t- values, implying 
that adopters have a worse environmental performance than non- 
adopters. This is a particularly noteworthy result in the case of firms 
adopting emissions reduction initiatives. One might expect such a 
fundamental management practice to improve environmental perfor-
mance, not make it worse. Later, we comment in more detail on this 
variable. In the case of firms adopting energy efficiency and waste 
recycling policies, there is less consistency in the results. One would 
expect energy efficiency policy to have significant and negative t- 
values, but this is not the case for two of the three performance mea-
sures. An interesting result occurs in the ALL category, where firms 
adopting all 10 EMPs have highly significant and negative t- values for 
all three environmental performance measures. This suggests that 
such firms are committed to improve environmental performance, 
although the number of observations in this category is small. As 
expected, firms in environmentally sensitive industries have positive 
and highly significant t- values across the three measures, that is, they 
have a significantly worse environmental performance than other 
firms. Although the equality of means t test does not control for the 
influence of other variables, several results are compatible with the 
subsequent VAR analysis of association and causation.

Finally, it is worth noting that eight of the 10 individual EMPs 
are highly significant across all three environmental performance 
measures, and the remaining two have partial significance across 
at least one measure. This is an indication that all the individual 
EMPs considered in this study should be included in the subse-
quent analysis.
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TA B L E  1  Variables and definitions.

Variable Measurement

GHGea Company greenhouse gas emissions: measured in levels (thousands of tonnes): equal to company Scope 1 and Scope 2 emissions 
but not including Scope 3 emissions. If GHG emission data are unavailable, carbon dioxide (CO2) emissions are used 
instead. This enables comparability among firms which disclose either GHG or CO2 emissions, but not both. The difference 
between the two measures is negligible

GHGia (GHGi2a) Greenhouse gas emission intensity: the ratio of company greenhouse gas emissions (tonnes) per million USD to total assets (sales 
revenue)

EFPa Energy efficiency policy: a binary variable equals one if the firm has introduced energy- saving measures, and zero if no such 
measures are expressly disclosed in the firm's annual or sustainability reports (ASR)

CCPa Climate change policy: a binary variable equals one if the firm has defined its intention to help minimize greenhouse gas 
emissions of its continuing activities and/or the use of its goods and services, and zero if no such efforts are expressly 
revealed in its ASR

GBPa Green building policy: a binary variable equals one if the firm has taken measures to use environmental technology and/or 
environmental principles in the design and construction of its buildings, and zero if no such efforts are expressly revealed 
in its ASR

WRPa Waste reduction policy: a binary variable equals one if the firm has implemented initiatives to reduce the waste from its 
operations, and zero if no such efforts are expressly revealed in its ASR. Production and dissemination of new items 
release greenhouse gases, contributing to climate change, and demand substantial quantities of materials and energy. 
Hence, minimizing waste and reusing resources stand as the most efficient approaches to both conserve natural resources 
and reduce greenhouse gases

BDPa Biodiversity policy: a binary variable equals one if the firm has taken any measures to protect biodiversity (including trees, 
vegetation, wildlife and endangered species) and zero if no such efforts are expressly revealed in its ASR. Preserved or 
restored habitats possess the capacity to extract carbon dioxide from the atmosphere, thus aiding in climate control 
through carbon storage. Furthermore, the conservation of intact ecosystems, such as mangroves, can reduce the 
catastrophic consequences of climate change, including flooding and storm surges

EQMa Environmental quality management policy: a binary variable equals one if the firm has implemented any type of environmental 
management systems and/or environmental quality management to help minimize the environmental footprint of its 
operations, and zero if no such efforts are expressly revealed in its ASR

ERIa Emission reduction initiatives: a binary variable equals one if the firm has taken any measures to decrease its environmental 
pollution to air, and zero if no such efforts are expressly revealed in its ASR

ESCMa Environmental supply chain management: a binary variable equals one if the firm has adopted policies to minimize the adverse 
environmental effects of its supply chain, and zero if no such measures are expressly revealed in its ASR. A reduction of 
the environmental footprint can be accomplished by minimizing waste and environmental pollution or by focusing on the 
implementation of environmental management systems in the supply chain

WPa Water policy: a binary variable equals one if the firm has undertaken measures to minimize its use of water or increase the 
efficiency of its processes and if the company considers possible water stress in its operational areas, and zero if no such 
efforts have been expressly revealed in its ASR. The processes of filtering, heating and pumping water into homes require 
energy, so reducing water consumption diminishes one's carbon footprint. Additionally, utilizing less water means more 
remains within ecosystems for afforestation and reforestation for example

SPa Sustainable packaging: a binary variable equals one if the firm has taken measures to make its packaging more environmentally 
friendly (this may include attempts to boost packaging recyclability, use of less environmentally hazardous products in 
packaging, etc. which helps reduce material waste and lower carbon emissions) and zero if no such measures have been 
expressly disclosed in its ASR

SAb Firm size: It is measured by net sales revenue (million USD) at the financial year- end. Net sales revenues are total operating 
revenues less discounts, allowances, insurance charges and relevant taxes.

TAb Firm size: It is measured by total assets (million USD) at the financial year- end

INDb Industry type: a binary variable equals one if the firm is in the energy, utility or industrial sectors according to the Bloomberg 
Industry Classification System (BICS) and zero otherwise. These industries produce more GHG emissions relative to other 
industries, hence they cause more damage to the natural environment and attract more environmental concerns

VAb Voice and accountability: an indicator which represents expectations of the degree to which citizens of a country can engage in 
the choice of their government, have freedom of speech, freedom of association and free media

PSb Political stability and absence of violence/terrorism: an indicator that measures views of the probability of political instability, 
including terrorism, and/or politically motivated crime

GEb Government effectiveness: a measure that represents the expectations of public service efficiency, the quality of the civil 
service and the degree of its independence from political constraints, the quality of policy formulation and implementation 
and the integrity of the government's commitment to these policies

(Continues)
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5  |  REGRESSION ANALYSIS

5.1  |  Tests of association: Results and discussion

Before running a VAR analysis, we identify the adequate lag length 
using various information criteria (e.g. Brooks, 2008; Gujarati & Por-
ter, 2022) as shown in Table 4. Lag signifies the number of lags con-
sidered in the VAR model, representing the time delay between the 
current variable value and its preceding values utilized in the model. 

LogL denotes the log- likelihood value associated with each lag order, 
measuring the goodness of fit to the data. Higher log- likelihood val-
ues indicate superior model fit. The sequential modified likelihood 
ratio (LR) test statistic compares model fits across different lag or-
ders, revealing the extent of improvement in model fit with added 
lags. The selected lag order is the one with the highest LR value 
or the first significant result. The final prediction error (FPE) crite-
rion gauges the mean squared forecast error of the model, where 
smaller FPE values imply greater forecasting accuracy. The Akaike 

Variable Measurement

RQb Regulatory quality: an indicator that represents views of the government's ability to formulate and enforce sound policies and 
regulations that enable and facilitate the growth of the private sector

RLb Rule of law: an indicator which represents perceptions of the degree to which agents have confidence in and abide by the laws 
of society, and the quality of contract enforcement, property rights, the police and the courts, as well as the probabilities 
of crime and violence

COCb Control of corruption: an indicator which represents perceptions of the degree to which private benefits are exerted by public 
power, including both small and large forms of corruption, as well as “capture” of the state by elites and private interests

GDPb Gross domestic product per capita: (USD, current prices) in the firm's country of origin

aEndogenous variable.
bExogenous variable.

TA B L E1  (Continued)

TA B L E  2  Descriptive statistics.

Variable Mean Median Max. Min. Skewness Kurtosis

GHGi 133.87 31.10 864.97 0.17 2.20 3.87

GHGi2 237.75 42.30 1669.27 2.25 2.31 4.33

GHGe 4568.01 660.17 35,078.94 20.99 2.48 5.19

EFP 0.95 1.00 1.00 0.00 −4.00 14.03

CCP 0.73 1.00 1.00 0.00 −1.05 −0.90

GBP 0.38 0.00 1.00 0.00 0.48 −1.77

WRP 0.87 1.00 1.00 0.00 −2.21 2.90

BDP 0.53 1.00 1.00 0.00 −0.13 −1.98

EQM 0.73 1.00 1.00 0.00 −1.05 −0.90

ERI 0.94 1.00 1.00 0.00 −3.90 13.18

ESCM 0.78 1.00 1.00 0.00 −1.36 −0.15

WP 0.66 1.00 1.00 0.00 −0.67 −1.55

SP 0.26 0.00 1.00 0.00 1.10 −0.79

SA 23,998.23 14,483.50 87,488.75 1255.80 1.41 0.94

TA 75,707.99 25,512.89 435,053.1 2598.28 2.18 3.58

IND 0.28 0.00 1.00 0.00 0.98 −1.05

VA 1.18 1.13 1.74 −1.70 −2.91 23.05

PS 0.69 0.64 1.59 −0.85 −0.49 0.64

GE 1.52 1.53 2.27 −0.29 −2.48 8.62

RQ 1.41 1.45 2.26 −0.29 −1.15 3.00

RL 1.48 1.61 2.10 −0.62 −2.66 7.05

COC 1.51 1.55 2.45 −0.93 −1.70 4.59

GDP 45,801.28 47,575.61 55,017.25 24,495.71 −1.26 1.55

Note: N = 6030 firm- year observations. The variable definitions are provided in Table 1.
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information criterion (AIC) balances model fit and complexity where 
lower AIC values signify better- fitting models. The SC is like the 
AIC but more stringent in penalizing for the number of parameters, 
where lower SC values indicate better- fitting models. The Hannan– 
Quinn information criterion (HQ), like AIC and SC, strikes a balance 
between model fit and parsimony where lower HQ values denote 
superior model fits.

Table 4 shows the lag length selection criteria for lag orders 
ranging from 0 to 8. The chosen lag order for each criterion is de-
noted by an asterisk (*). For instance, while SC and HQ suggest a lag 
order of 1, both FPE and AIC advocate for a lag order of 2. Given the 
slight disparities in the optimal lag order recommended by each cri-
terion, the decision is made to select the lag order that is consistent 
across multiple criteria. Based on the results obtained from various 
information criteria, we can select a lag order of 1 or 2. To further 
rationalize the decision, we apply Gujarati and Porter's (2022, p. 753) 
rule of thumb, which is to choose a lag length equivalent to one- third 
to one- quarter the length of the time series. In this study, with a time 

series length of 9, the recommended lag length ranges from 2.25 to 
3, aligning more with the choice of a lag order of 2.

Table 5 shows the VAR results of the regressions containing 
GHGi and the EMPs. As a robustness check, selective reference is 
made below (but not tabulated) to the regressions containing GHGi2 
and GHGe. The association tests contain a total of 32 explanatory 
variables (including the constant and time lags) for the dependent 
variable GHGi. The same number applies when each EMP is treated 
as the dependent variable. Overall, this generates 352 estimated 
coefficients. This estimation procedure is replicated for the other 
performance measures, that is, GHGi2 and GHGe, meaning that our 
analysis and conclusions are based on over one thousand coefficient 
estimates.

Production requires substantial investments in physical and 
human capital, especially in environmentally sensitive industries 
such as energy. It is reasonable to expect a degree of “stickiness” 
in firms' ability to adjust their operating processes and thus their 
carbon efficiency. Accordingly, two- time lags are included in the 

TA B L E  3  T test for equality of means (test variables: GHGi, GHGi2 and GHGe).

EMP Group N

GHGi GHGi2 GHGe

Mean t test Mean t test Mean t test

EFP 1 5712 134.50 0.92 235.27 −1.89* 4618.04 1.85*

0 318 122.51 282.34 3669.46

CCP 1 4416 148.89 8.59*** 265.91 8.41*** 5476.58 13.28***

0 1614 92.76 160.70 2082.12

GBP 1 2309 88.49 −12.45*** 163.77 −10.55*** 2933.71 −11.34***

0 3721 162.03 283.65 5582.15

WRP 1 5252 133.63 −0.21 230.87 −3.21*** 4522.35 −1.03

0 778 135.47 284.18 4876.28

BDP 1 3206 181.82 18.03*** 341.88 20.60*** 6792.23 21.42***

0 2824 79.43 119.53 2042.93

EQM 1 4413 144.57 6.10*** 248.87 3.30*** 5155.02 8.50***

0 1617 104.66 207.41 2966.00

ERI 1 5697 137.68 5.43*** 243.76 4.47*** 4725.00 5.67***

0 333 68.71 134.97 1882.27

ESCM 1 4711 120.67 −8.63*** 201.10 −12.59*** 4253.86 −5.18***

0 1319 181.01 368.66 5690.06

WP 1 3978 144.71 5.20*** 263.04 6.34*** 5221.87 7.97***

0 2052 112.86 188.72 3300.45

SP 1 1563 78.88 −11.30*** 95.49 −15.39*** 2341.92 −11.60***

0 4467 153.11 287.52 5346.92

ALL 1 295 52.94 −6.33*** 63.36 −7.13*** 2497.04 −4.10***

0 5735 138.03 246.72 4674.54

IND 1 1694 241.04 24.11*** 473.61 28.13*** 9464.72 28.39***

0 4336 92.00 145.60 2654.95

Note: This table shows the results of an equality of means t test to determine whether firms adopting a particular EMP (group one) have a 
significantly different environmental performance compared to non- adopters (group 0) across the three measures of environmental performance 
(GHGi, GHGi2 and GHGe). ALL refers to adopters of all 10 EMPs. Superscripts ***, **, *: t- values are significant at the 1%, 5%, and 10% levels (two- 
tailed) respectively. N = 6030. The variable definitions are provided in Table 1.

 26946424, 2024, 3, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/beer.12618 by T

he R
obert G

ordon U
niversity, W

iley O
nline L

ibrary on [16/09/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



458  |    HASSAN et al.

model to allow for the effects of inertia (or hysteresis) in the data- 
generating processes. The variables GHGi, GHGi2, GHGe, TA, SA 
and GDP are expressed in natural logarithm form to alleviate the ef-
fect of outliers and enable an estimation of their (constant) elasticity 
in response to changes in other variables.

Twenty out of the 22 time lag coefficients are significant or 
highly significant, highlighting the importance of hysteresis in the 
sample data. Time series variables often have strong associations 
with their past values, but the extent and strength of the hysteresis 
is a surprise. Another surprise is how little statistical associations 
EMPs have with GHGi (see the first column of Table 5). Of the 20 
EMPs coefficients, only one— the second lag of emissions reduction 
initiatives— is significant, and this finding also applies to GHGi2 and 
GHGe. Thus, this finding is very robust. These results contrast with 
those of several other studies (e.g. Alt et al., 2015; Ateş et al., 2012; 
Chen et al., 2015; Dangelico, 2015; Heggen, 2019; Latan et al., 2018; 
Longoni et al., 2018), but, as noted earlier, these studies tend to in-
vestigate contemporaneous association only. The fact that nine out 
of 10 EMPs have no statistically significant associations whatsoever 
with any measure of environmental performance, even after allow-
ing for the influence of time, provides a strong indicator that overall, 
such EMPs have very limited influence on environmental perfor-
mance. In terms of our first hypothesis (H1: There is an association 
from EMPs to environmental performance), we conclude that, apart 
from one exception out of 10, we are unable to accept it.

The equation with GHGi as the dependent variable has the high-
est adjusted R2 (0.98), but the combination of a high R2 and insig-
nificant EMP coefficients might indicate a multicollinearity problem. 
However, the regression also contains nine exogenous variables 
(excluding the constant), seven of which are statistically signif-
icant, suggesting that multicollinearity is not an issue. In addition, 
this study employs panel data, hence the effect of multicollinearity 
on the regression results should be reduced anyway (Hsiao, 2003). 

However, as a further robustness check, since the six- country gover-
nance indicators exhibit moderate to high levels of intra- correlation 
in Spearman correlation tests (not tabulated), a principal component 
analysis is conducted to potentially pare down the number of vari-
ables. The first two principal components4 were used to replace the 
six governance variables, but the results for the associations be-
tween EMPs and GHGi remain qualitatively unchanged.

What of the intra- association among the EMPs? There is no clear 
evidence of consistent, significant association between a given EMP 
variable and the others. Although the second lag of ERI has four in-
stances of significance out of a possible nine, both lags of GBP, for 
example, have none. There are no variables which have more than 
50% significant association (i.e. five or more from a possible nine) 
with others. A detailed consideration of these intra- EMP relation-
ships would take us well beyond the primary concern of this paper. 
We suggest future research to pinpoint the reasons for some of 
these results, for example, why the past values of waste recycling 
policy and emission reduction initiatives are significant determinants 
of the current values of energy efficiency policy. Finally, we run a 
principal component analysis on the 10 EMPs to check whether we 
can streamline their number. The results show that the first two 
principal components account for only 54% of the variation in the 
EMPs implying that these practices have more individual uniqueness 
than commonalities and hence they should all be considered in the 
analysis.

Seven of the exogenous variable coefficients (excluding the 
constant) are significant, the exceptions being two governance vari-
ables, namely, voice and accountability (VA) and rule of law (RL). Of 
the non- governance exogenous variables, IND is significant and has 
the expected positive coefficient sign, which means that, ceteris pa-
ribus, companies in environmentally sensitive industries have higher 
emissions intensities than those which are not. The GDP coeffi-
cient sign is significant and negative, implying that higher income 

VAR lag order selection criteria

Endogenous variables: LOG (GHGI) EFP CCP GBP WRP BDP EQM ERI ESCM WP SP

Exogenous variables: C LOG (SA) IND VA PS GE RQ RL COC LOG (GDP)

Lag LogL LR FPE AIC SC HQ

0 −3673.630 NA 2.80e−11 6.917057 7.419558 7.107208

1 4243.694 15,530.69 1.81e−17 −7.335820 −6.280569a −6.936504a

2 4392.338 288.5919 1.72e−17a −7.386358a −5.778356 −6.777876

3 4500.974 208.7330 1.76e−17 −7.363755 −5.203003 −6.546108

4 4626.416 238.5000 1.74e−17 −7.371875 −4.658373 −6.345063

5 4704.083 146.1060 1.89e−17 −7.292657 −4.026404 −6.056679

6 4788.835 157.7277a 2.02e−17 −7.226389 −3.407386 −5.781245

7 4853.638 119.2997 2.24e−17 −7.123653 −2.751899 −5.469344

8 4929.819 138.7124 2.44e−17 −7.041716 −2.117211 −5.178241

Abbreviations: AIC, Akaike information criterion; FPE, final prediction error; HQ, Hannan– Quinn 
information criterion; LR, sequential modified LR test statistic (each test at 5% level); SC, Schwarz 
information criterion.
aLag order selected by the criterion.

TA B L E  4  Choosing the adequate lag 
length for the VAR analysis.
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countries have lower emissions intensities, ceteris paribus. This is 
plausible since more affluent countries are likely to have both the 
awareness of and ability to mitigate adverse environmental effects. 
The firm size coefficient is also significant and negative, which we 
speculate could be a consequence of economies of scale and/or 
scope (larger companies might produce a given output with fewer in-
puts than smaller companies) or societal pressure (larger companies 
might face greater public scrutiny and pressure to reduce emissions).

Since the information criteria SC and HQ suggested a lag order of 
1 when testing for the adequate lag length to include in the analysis 
(Table 4), we compare the results of the VAR analysis using one- time 
lag with those obtained in Table 5 (two- time lags). Statistics for the 
information criteria Akaike AIC and Schwarz SC (Table 5) show lower 
values for all the endogenous (dependent) variables included in the 
VAR model, which provide evidence of the goodness of fit of the 
VAR analysis employed in this paper.

The first lag of GHGi has a significant positive association with 
each of climate change policy (CCP) and biodiversity policy (BDP), 
suggesting that the adoption of at least some EMPs might be a re-
sponse to increasing GHGi. We test this conjecture in the next sec-
tion. This result coincides with those of Doda et al. (2016) and Shetty 
and Kumar (2017), namely, that companies can still reveal a signifi-
cant amount of information about their EMPs even though they are 
ineffective in reducing pollution caused by their activities.

5.2  |  Tests for Granger causation: 
Results and discussion

The VAR analysis of the preceding section determines the asso-
ciation between the variables but not the causation. Investigating 
causality is potentially problematic. Given a regression between sun-
shine and crop growth, it is not unreasonable to assume that sun-
shine causes crop growth rather than the reverse. But other cases 
are less clear, particularly in the social sciences. What is the direction 
of causation between inflation and money wage growth, for exam-
ple, or between EMPs and environmental performance? Is it possible 
to establish whether there is causality and, if so, is it one way or 
bidirectional?

A commonly used econometric causality test is that of 
Granger (1969). Some consider it to be a “quasi- causal” test and 
favour the term “Granger- causation”, a practice to which we ad-
here. Using the Granger methodology to answer the question of 
whether an EMP causes changes in GHGi is to test whether the 
past values of GHGi explain its current value and then to investi-
gate whether adding lagged values of the EMP enhances the ex-
planation. If the EMP improves the prediction of GHGi (i.e. if the 
coefficients on the lagged EMP are significant), the EMP is said 
to Granger- cause GHGi. In effect, the test depends on the fact 
that one can use the past to predict the future, but not the other 
way around, and is thus a test of precedence and information con-
tent. The test can also determine if GHGi Granger causes any of 
the EMPs, and cases of bi- directional Granger causation are not TA
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uncommon. Using the block exogeneity Wald test, one can assess 
not only the causal influence of an individual variable but also the 
joint influence of multiple variables.

The results in Table 6 (column one) show the individual causal sig-
nificance of the 10 EMPs on GHGi as well as their joint significance 
(the ALL variable). For robustness, we report selected causation test 
results for GHGi2 and GHGe, but for brevity, we do not tabulate 
them.

Consistent with the results of the association tests, only one of 
the EMPs (green buildings policy) has a statistically significant causal 
effect on GHGi. This limited influence also extends to GHGi2 and 
GHGe: only three EMPs (green buildings, biodiversity and energy 
efficiency policy) have significant causal effects on GHGi2, and only 
one EMP (waste reduction) has a significant causal effect on GHGe. 
Thus, these results of limited causality of EMPs on environmental 
performance are robust. In this context, special mention should be 
made of the two most widely adopted EMPs, namely: energy effi-
ciency policy (EFP) and emissions reduction initiatives (ERI). Given 
their extremely high adoption rates, one might assume they are of 
fundamental importance in determining performance. Yet, EFP has 
a significant causal effect only on GHGi2, and ERI has no significant 
causal effect on any of the performance measures.

To summarize, in terms of the causal effect from the individual 
EMPs to the three measures of environmental performance, only 
five out of a total of 30 are significant. Overall, these Granger- 
causality tests provide compelling evidence that the individual EMPs 
considered in this paper are ineffective in improving environmen-
tal performance. Despite the limited significance of the individual 
EMPs, the ALL category does have a significant causal influence on 
GHGi, implying that companies adopting all 10 EMPs have a strong 
commitment to reduce GHGi. The ALL category also has a significant 
causal influence on GHGi2 (but not on GHGe). But, as noted earlier 
in Table 3, such companies form a small proportion of the initial sam-
ple, so one should not place too much emphasis on these results.

A very different picture emerges if the tests are reversed. 
The results show that GHGi Granger causes eight out of 10 EMPs 
(Table 6, row 1), while GHGi2 and GHGe each Granger causes six 
EMPs. Thus, whatever measure is used, performance has a signifi-
cant causal effect on most EMPs. We conclude that we are unable to 
reject our second hypothesis (H2: There is causation between EMPs 
and environmental performance). The causation is not from EMPs 
to environmental performance, however, but from performance to 
EMPs. The only EMPs which are not Granger caused by any of the 
performance variables are energy efficiency policy and emissions 
reduction initiatives. This mirrors the lack of association between 
the performance measures and EFP and ERI in the association tests 
(apart from the second lag of ERI). The only instance of bilateral 
causation with GHGi is green buildings policy.

EFP and ERI form one of only three instances of bilateral 
causation within the EMPs (WRP/EFP and CCP/BDP are the oth-
ers), and these results also hold for the other performance measures. 
These infrequent but robust instances of bilateral causation seem 
plausible given that each variable pair is closely related in terms of 

environmental purpose, and these causation relations would form 
another interesting area for future research.

It is also interesting that the ALL category has a significant causal 
influence on eight out of the 10 EMPs, the exceptions being emis-
sions reduction initiatives and environmental quality management 
(these exceptions also hold for GHGi2 and GHGe). But ERI does have 
a significant causal influence on six of the other nine EMPs, the high-
est number of causal instances within the individual EMPs (and for 
GHGi2 as well as GHGe). We speculate that whilst the ALL category 
is small, its firms have a disproportionate influence on the adoption 
of EMPs by other firms (mimetic institutional pressure), and where 
these other firms have adopted ERI, they are more likely to adopt 
additional EMPs. This hypothesis is supported by the fact that the 
(second) lag of ERI is the only EMP to have a significant association 
with all three performance measures.

6  |  SUMMARY AND CONCLUSIONS

This study contributes to knowledge and understanding by employ-
ing neo- institutional theory to answer a long- standing research 
question, which is also of interest to policymakers and managers, 
that is, how and why environmental management practices might 
affect environmental performance. It uses a large, global data set 
and rigorous econometric analysis to robustly determine whether 
our sample firms are greenwashing. It examines the direct relation-
ship between 10 corporate voluntary environmental management 
practices and operational performance in contrast to prior studies 
which focus on an indirect relationship mediated by other factors. 
It uses a panel data set of S&P Global 1200 companies for the years 
2009 to 2017. This data set is the largest yet used in this research 
area, at least in comparison with the related literature in Appendix A. 
This enables greater generality and rigour in our statistical analy-
sis. The methodology uses statistical tests of both association and 
Granger causation within a vector autoregressive framework, as well 
as a consideration of model dynamics via the incorporation of two 
annual time lags. This contrasts with the focus of prior studies on 
the associative relationship only. For robustness, our study consid-
ers not one but three standardized and objective measures of envi-
ronmental performance, namely, emissions intensity with respect to 
total assets (GHGi), emissions intensity with respect to sales revenue 
(GHGi2) and the amount of emissions (GHGe).

Surprisingly, perhaps remarkably, the main result from our as-
sociation tests is that nine out of 10 EMPs have no significant asso-
ciation with GHGi, and the same applies to GHGi2 and GHGe. This 
finding of very limited association is thus highly robust and consis-
tent with the results of Doda et al. (2016).

But tests of association do not provide direct evidence (although 
they might provide an indicator) of the temporal relationships be-
tween EMPs and environmental performance. The main point of 
interest for environmental policymakers in the business sector and 
elsewhere is this: do EMPs drive environmental performance, or vice 
versa, or both? Echoing the results of the association analysis, only 
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one EMP (green buildings policy) has a statistically significant causal 
impact on GHGi, and this limited influence also applies to GHGi2 and 
GHGe. The results are very different if we reverse the direction of 
the causality tests. There is significant causation from GHGi to eight 
out of 10 EMPs, and GHGi2 and GHGe each Granger causes six out 
of 10 EMPs. Thus, whichever measure is used, environmental per-
formance has a significant causal influence on most EMPs. Overall, 
these Granger causality tests strongly support the view that EMPs 
are used in a reactive manner to symbolically legitimize corporate 
environmental responsibility rather than proactively to improve en-
vironmental performance. This is the key result of our study.

Our results fail to support the hypothesis that normative in-
stitutional pressure motivates the corporate sector to take proac-
tive measures to reduce the adverse effect of their operations on 
the natural environment. Our results rather support the cultural– 
cognitive hypothesis of neo- institutional theory that the corporate 
sector adopts environmental management practices symbolically to 
discharge their responsibility towards the natural environment to 
defend, maintain or repair their organizational legitimacy. This result 
extends the literature in this area, which tends to investigate a one- 
way associative relationship, usually from EMPs to environmental 
performance, employing a natural resource- based view or no ex-
plicit theory at all. Employing neo- institutional theory enables a con-
sideration of a potential two- way relationship between corporate 
voluntary environmental management practices and operational 
performance. A natural potential extension of this study is to em-
ploy the concept of regulatory institutional pressure to explain the 
association between mandatory environmental management prac-
tices and operational performance. In addition, this study reports 
environmental performance as a significant driver of corporate vol-
untary environmental management practices. Future studies might 
consider other potential drivers such as corporate governance.

We acknowledge the following limitations of our study. Our anal-
ysis uses dummy variables to measure EMPs which may not capture 
the full extent of the practices, so that several reasons for the mis-
match between reporting efforts and performance may be possible. 
Indeed, one might argue that the foregoing methodology does not 
distinguish between firms that are greenwashing and those with 
genuine commitment to improve environmental performance but 
nonetheless fail to do so. This may be a valid point in some cases, 
but the combined results show so little association or causation from 
EMPs to performance that, given the sample size (over five thousand 
observations for each performance measure), it is unlikely to hold 
in most cases. Even if it did, it would still represent a widespread 
corporate failure to achieve improved environmental performance.

Our study uses a sample of large to very large, listed companies, 
and future studies might consider extending the analysis to small-  
and medium- sized companies as well as considering different stan-
dardized measures for EMPs and environmental performance, when 
they become available, to check whether these results hold for other 
settings and measures. We do not explore the precise nature of the 
linkages between each EMP and performance or the interlinkages 
between EMPS, and these links could form an interesting research 

area. Future research might also consider the effectiveness of third- 
party assurance, such as reviews by an external audit body, on the 
relationship between EMPs and environmental performance.

Finally, we reiterate the findings of the Global Financial Stabil-
ity Report (IMF, 2020) which, inter alia, concluded that the business 
sector must respond more effectively to climate change in terms of 
risk analysis, operational performance and environmental disclosure. 
Our careful empirical investigation finds persuasive evidence that, 
to this list of climate change shortcomings, we should add the failure 
of the business sector to implement effective EMPs. This corporate 
governance failure has two important policy implications. First, the 
business sector should put an end to greenwashing tactics and focus 
much more on the effectiveness of their EMPs to align them with so-
cietal expectations. Our results demonstrate that the gap between 
rhetoric and reality is not just perceived, but real. Management 
could formally intervene to implement environmental management 
practices effectively (Murphy et al., 2020) and promote a pro- 
environment corporate culture (Ciocirlan et al., 2020). Management 
could also consider climate- related whistle- blowing policies to en-
courage and protect employees who voice environmental concerns 
at work. Second, while some forms of external monitoring already 
exist through channels such as consumer organizations, pressure 
groups and related publications, governments should become more 
involved with the green claims made by the business sector, prob-
ably through the legislature. Most countries have laws preventing 
firms from making false advertising claims about their products: 
similar laws could be devised to deter greenwashing. Governments 
might use “name and shame” practices to denounce companies for 
their greenwashing tactics. Given the overriding importance of cli-
mate change, society has a right to expect higher standards from the 
business sector.
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ENDNOTE S
 1 This study focuses on voluntary EMPs.

 2 Doda et al. (2016) state their paper is the first large- scale quantitative 
study to examine the effect of EMPs on GHGe, with a total of 433 ob-
servations. The association and causality tests of the current study uti-
lize a total of 5189 observations.

 3 The S&P Global 1200 is a composite index which consists of seven 
leading indices in their regions, these include the S&P 500 (US), S&P 
Europe 350, S&P TOPIX 150 (Japan), S&P/TSX 60 (Canada), S&P/ASX 
All Australian 50, S&P Asia 50 and S&P Latin America 4. It is used to 
identify the coverage of our sample in terms of the sample companies. 
For more information, see the following link: https://www.spglo bal.
com/spdji/ en/indic es/equit y/sp- globa l- 1200/#overview.

 4 The principal component analysis shows that the first two compo-
nents capture 82% of the variance of these six corporate governance 
indicators.
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