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a b s t r a c t

The relationship between companies’ financial performance (FP) and their environmental performance
(EP) has generated a lot of interest among practicing managers and researchers over the years. This is
largely because it simultaneously addresses two e economic and environmental e aspects of the three
tripods of the triple bottom line phenomenon. In spite of the fact that both directions of the EP-FP link
are important, a vast majority of studies have focused on one direction: how EP affects FP. There is a
dearth of research on the reverse link and it is thus the focus of our study. Using EP and other archival
data for 468 companies representing 10 industry sectors and 32 countries, with hierarchical regression as
the main procedure, we examine specifically how FP as measured by return on assets (ROA) and revenue
growth (RG) affects EP. We also study how firm size moderates the effect of ROA and RG on EP as well as
the effect of industry concentration on EP. We find that RG affects EP, this effect being comparatively
stronger for larger firms. Among other things, we also find that industry to which the firms belong by far
more explain EP than FP does. Our findings have important implications for practicing managers and also
contribute to advancing research on the relationship between FP and EP. Specifically, for example, the
results suggest that managers should pay more attention to EP for companies in the industry to which
they belong, rather than EP for companies in general.

© 2020 Published by Elsevier Ltd.
1. Introduction

The Brundtland Commision issued a report which emphasized
that organizations should meet their current needs, without
compromising the ability of future generations to meet their own
needs (Brundtland Commission, 1987). This initiative later evolved
into what is now known as the triple bottomline (TBL) concept:
Profits, People, and Planet. It suggests that organizations should
extend their narrow focus on Profits to the other 2 items in TBL. Our
study here addresses two dimensions of the TBL concept: Profit and
Planet. We contribute to the discourse on the impact of companies’
financial performance (FP) on their environmental performance
(EP). Specifically, among other things, we assess the effect of direct
and indirect FP measures on EP and also how they compare with
the effect of the industry variable on EP.

In order to protect their citizenry, governments have often
played a key role in fostering sustainability. In the automotive in-
dustry, for example, the United States government has established
the Corporate Average Fuel Economy (CAF�E) standards e these are
targets that require automotive companies to make efforts to
continually increase the number of miles that can be driven on
1 gallon of gasoline for cars and trucks (NHTSA, 2017).
Chithambaranathan et al. (2015) discuss EP within the context of
supply chains and, among other things, they explain the role of the
focal firm in achieving success in this endeavor. Other related ar-
ticles include McIntyre et al. (1998) and Tuni et al. (2018). Aside
from government-related factors and financial incentives discussed
above, such interest may be intrinsic. To put this in proper context,
let us examine sustainability at Pantagonia.

Patagonia is a small California-based clothing company (2017
Revenue, about US $ 210 million) in the United States, founded in
1973, and that has very strong commitment to all aspects of sus-
tainability. This includes pursuit of sourcing practices that assure
fair wages to workers in its supply chain as well as use of sustain-
able materials, conservation of natural resources, the creation of
less waste, and reduction of its carbon footprint (e.g., Fawcett et al.,
2015; Nishimura, 2019; Patagonia, 2020). The company’s philoso-
phy is captured in the following statement by Mr. Matt Dwyer,
senior director of materials and innovation at Patagonia
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(Nishimura, 2019): “We have this longstanding history of doing the
right thing” … “The brand was built on founder Yvon Choinard’s
vision of creating mountaineering equipment that wouldn’t disturb
the natural environment, and that philosophy has sustained it
through more than four decades.” In spite of the fact that Patagonia
has many competitors such as The Northface, Columbia, L.L. Bean,
and Vineyard Vines, it is unflinching in its commitment to its values
and this informs how it conducts its business (Business Insider,
2019; Nishimura, 2019). Furthermore, since 1985, Pantagonia con-
tinues to fulfill its pledge of committing 1% of its total annual sales
to environmental causes (Pantagonia, 2020). Thus, it is clear that FP
is not what drives Patagonia’s commitment to EP specifically or
sustainability, in general. However, given results of some earlier
studies of the positive effect of FP on EP, can the same thing about
Patagonia be said about other companies? This is a key motivation
for the investigation we undertake in this study.

Furthermore, examination of the connection between FP and EP
in extant literature have to a much larger extent focused on how EP
affects FP (e.g., Russo and Fout, 1997; Trumpp and Guenther, 2017)
and not the reverse. Given the importance of understanding the
effect of FP on EP and the dearth of research that addresses it, there
have been calls in the literature to examine this aspect (e.g., Molina-
Azorin et al., 2009; Feng andWang, 2016). Thus, anothermotivation
for this work is responding to these calls for more research.
Following are the primary research questions that we seek to
answer in this work:

� What impact, if any, do direct and indirect financial performance
measures have on EP?

� What is the moderating effect of firm size on the relationship
between direct and indirect financial performance measures
and EP?

� What is the relative impact of the industry variable and financial
performance variables on EP?

� What is the effect of industry concentration on EP?

Specifically, this research is the first one to examine the 2nd and
3rd items above. Only very limited research have been done to
address the 1st and 4th items. Even with regards to the 1st item,
earlier studies focused on direct financial performance measures
only.

It is important to point out that there are 2 broad dimensions
with respect to how EP has been studied in extant literature. Some
study environmental management, which includes policies that
companies have put in place to address environmental problems
(e.g., Klassen and McLaughlin, 1996; Semenova and Hassel, 2016).
Others study environmental impact, which includes the actual ef-
fects of organizations activities, such as greenhouse gas emission.
(e.g., Earnhart and Lizal, 2010; Quian and Xing, 2016). Trumpp et al.
(2015) describe these two aspects as Environmental Management
Performance (EMP) and Environmental Operational Performance
(EOP), respectively. Both aspects are important in the discourse
about this environmental sustainability and financial performance
connection. On the one hand, it is crucial to understand factors
governing the environmental impacts of organizations processes.
On the other, it is also very essential to understand the factors that
affect how environmental programs are managed, with the ulti-
mate goal of reducing the negative impacts of organizations’ ac-
tivities (e.g., Stanwick and Stanwick, 1998; Deswanto and Siregar,
2018). Dragomir (2018) reviews various EP measures used in
extant literature. Our study is based on EMP.

Various research methodologies have been used for studying
the relationship between FP and EP and related topics. The major
ones used can be outlined as follows: conceptual framework
development (e.g., Qin et al., 2019; Mousa and Othman, 2020),
company case studies (e.g. Burritt et al., 2019); empirical analysis
using survey data (e.g., Long et al., 2017; Feng et al., 2018; Singh
et al., 2020); and empirical analysis using archival data (e.g. Liang
and Liu, 2017; Deswanto and Siregar, 2018; Liu et al., 2019). For
our research, we chose to use empirical analysis with archival data.
This seemed the most appropriate method for several reasons
which includes the fact that empirical assessment would enable us
make better inferences as there are a larger number of organiza-
tions considered. Furthermore, while survey data could have been
used, the time required to collect such data can be quite excessive.
Along the same lines, it is extremely challenging to collect survey
data for about 500 companies headquartered in different countries
around the globe and covering a broad range of industries. Most
data used for our archival analysis were readily available and thus
relatively easier to collect.

Among other things, the results from the study show that direct
FP as measured by ROA did not affect EP while indirect FP as
measured by RG does affect EP, and that this latter effect is stronger
for larger companies. Furthermore, industry to which a firm be-
longs by far more explain EP than FP does.

The remaining part of the paper is presented as follows. In the
next section, we discuss closely related literature on the EP and FP
connection, provide some theoretical foundation and also develop
the hypotheses to be tested.We then describe the data used and the
methodology for the research. Following this, we present and
discuss the results. We then discuss managerial, policy, and theo-
retical implications of the results from the study. Finally, we sum-
marize and concludewhile describing some limitations of the study
and providing avenues for further research.

2. Literature review, theoretical foundation and hypotheses
development

2.1. Review of related literature

The focus of most studies on the FP and EP connection is on
whether or not companies’ EP positively impacts their FP. This
debate has been ongoing for several decades and the results have
been mixed and different depending on several variables such as
countries studied, industry characteristics, company ownership
(private or public), among other things. Studies such as Russo and
Fouts (1997) and Trumpp and Guenther (2017) find support for
positive impact of EP on FP. The basic premises behind the results of
these studies revolve around eco-efficiency through reduced
resource use and reduced cost of capital from positive image por-
trayed to investors about risk levels of the companies. Although
investment in environmental programs can be costly, especially
when it involves investment in pollution abatement technologies,
as Porter and van der Linde (1995) observe, environmental-related
innovations can offset the costs invested in environmental
programs.

Pintea et al. (2014) attempted to answer questions about
whether improving EP influences costs or impacts the financial
returns for a company. Their study, which uses data covering 2 time
periods for companies in Romania, showed that there was no sig-
nificant relationship between EP and FP. Other studies such as Al-
Tuwajiri et al. (2004) also find no significant impact of EP on FP.
Quian and Xing (2016) studied the impact of EP on FP by using
carbon-emission data for companies in Australia. Among other
things, they find that financial returns were weaker for environ-
mentally sensitive companies. Semenova and Hassel (2016)
examine the moderating effect of environmental risks on how EP
impacts FP. Their results indicate that EP has a positive impact on
FP. They further note that the extent of this impact on FP is different
depending on whether the industry is high-risk or low-risk. Other
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papers that examine the effect of EP on FP include: Chen et al.
(2016) and Liang and Liu (2017).

There is a dearth of research on the impact of FP on EP. Com-
panies that perform better financially would be in a better position
to invest in environmental programs, which can sometimes be
costly (Porter and van der Linde, 1995). With respect to EMP, in
particular, works such as Waddock and Graves (1997) suggest that
firms are more likely to invest in social and environmental pro-
grams if they have excess funds. In their studies, Hammond and
Slocum (1996) and Waddock and Graves (1997) find empirical ev-
idence for a positive impact of FP on EP. Among others, Toms (2002)
and Zou et al. (2015) find that FP has no impact on EP. Only very
scanty literature find a negative impact.

Although our focus here is on how FP impacts EP, it is important
to note that there are several articles that discuss the impact of
other variables on EP. For example, Hora and Subramanian (2019)
investigate the impact of disclosures on environmental perfor-
mance. Other related works include Hartman and Vachon (2018),
Abu Seman et al. (2019), and Naciti (2019). Some of these papers,
such as e Mandojana and Aragon-Correa (2015) and Dahlmann
et al. (2017) e examine FP indirectly by including it as a control
variable. Table 1 summarizes some recent EP-based literature that
control for FP. Aside from the FP measure used, it also shows the
environmental variable assessed, whether or not FP’s impact is
significant, and the direction of the impact, where applicable.

2.2. Theoretical foundation

The study of the impact of FP on EP can be examined within the
context of the Resource Based View (RBV) of the firm and Strategic
Choice Theory SCT) and they both provide the theoretical lenses for
our research study. RBV posits that resources; such as capital,
Table 1
Summary of Recent Articles Where Impact of Financial Performance (FP) on Environmen

Article Environmental
Variable Assessed

Shahab et al. (2020) Engagement in environmental practices

Garcia-Martin and Herrero (2020) Environmental Rating Scores

Liu et al. (2019) Combined Environmental Activity and Environ
Management

Homroy and Slechten (2019) Green House Gases Emission

Du et al. (2017) Environmental Performance Disclosure Index

Dahlmann et al. (2017) Green House Gases Emission

Borhan and Hooks (2016) Composite measure of 3 items including Impa

Hartmann and Uhlenbruck (2015) Composite measure of 3 items, including emis
reduction and innovation

Ortiz-de-Mandojana and Correa-
Aragon (2015)

Green House Gases Emissions

Zou et al. (2015) Weighted scores of positive and negative
environmental behaviors

MacDonald and Maher (2013) Environmental concerns & Environmental stre
(From KLD Database]

Bu et al. (2011) Greenwatch Environmental Rating

Oberholzer and Prinsloo (2011) Green House Gases Emissions, Water usage
& Energy Usage,

Cordeiro and Sarkis (2008) Toxic Release Inventory Emission Index & Oth
Firm-level Data

þ ROA ¼ Return on Assets, ROE ¼ Return on Equity, ROS ¼ Return on Sales.
equipment, and personnel, are assets that can be leveraged to give
organizations competitive advantage (e.g., Russo and Fouts, 1997;
Semenova and Hassel, 2016). SCT (e.g. Child et al., 2003; Li and
Qinqin, 2018) essentially indicates that the choice companies
make regarding their activities drive performance. Both theories fit
our context here. First, as pointed out earlier, availability of excess
funds is considered a driver for a firm’s investment in environ-
mental and social activities (e.g., Waddock and Graves, 1997). Sec-
ond, it is noteworthy that firms choose to invest resources to pursue
environmental programs and to excel environmentally when they
could have deployed those funds for other important endeavors
such as business expansion, R & D and training. We now present
and discuss the various hypotheses examined in this study.

2.3. Hypotheses development

2.3.1. Hypotheses for financial performance effect on environmental
performance

As pointed out above, since firms invest their resources for
different things, including business expansion, they may have little
left to invest on environmental initiatives. Also, since many com-
panies are unsure about returns from environmental investments,
it has been suggested that it is firms with excess resources that are
more likely to take the risk to invest in environmental initiatives.

Earnhart and Lizal (2010) use data for Czechoslovakian firms to
assess the impact of corporate economic performance on EP.
Measures used to represent economic performance include value
added and profits as percentage of total assets. Also, they use
emitted air pollutants such as Nitrous Oxides (NOx) and Particulate
Matter (PM) to measure EP. They conclude with mixed findings.
Specifically, they note that increase in value-added and related FP
measures led to poorer EP while profit-related measures showed
tal Performance (EP) Is Assessed Indirectly (FP is considered as a Control Variable).

Financial
Performance
Measure

Result

ROE Statistically significant (þ)

ROA Mixed results

mental Net Profit
Rate (%)

Significant (�) [Full Sample]

ROA Not statistically significant

ROS Mixed, depending on whether EP is actual value or
dummy variable

ROA Statistically significant (þ)

ct ROA Not statistically significant

sion ROA Statistically significant (�)

ROA Not statistically significant

ROA Not statistically significant

ngths ROA Mixed, depending on the EP measure used

Profit per
worker

Statistically significant (þ)

ROA & ROE Mixed, depending on industry and EP measure used

er ROA Statistically significant (þ)
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better EP. Findings from Zhuang and Synodinos (1997) suggest that
lack of understanding of the benefits of environmental sustain-
ability and lack of funds are major reasons why many firms do not
invest in social and environmental programs.

Hartmann and Uhlenbruck (2015) find the effect of FP on EP to
be negative and statistically significant. Homroy and Slechten
(2019) find that the effect of ROA, as control variable, on EP is not
statistically significant. Laguir et al. (2018) studied the effect of FP
on EP by using data for 68 banks in France and they find that high
FP is positively associated with high EP. Recently, Aigbedo (2019)
assessed the effect of FP on EP for companies in the industrial
goods sector only. The study finds that there is no statistically
significant impact of FP on EP, as measured by Return on Assets
(ROA) and Return on Sales (ROS). Looking at summary information
from several recent articles (provided in Table 1) and others,
including those discussed above, we can say that, overall, FP tends
to have a positive effect on EP. Therefore, we have the following:

Hypothesis 1. There is a positive and statistically significant as-
sociation between direct FP e measured by ROA e and EP.

Hypothesis 1a. There is a statistically significant association be-
tween direct FP – measured by ROA e and EP.

Hypothesis 1b. A company’s EP will improve as direct FP e

measured by ROA e improves.

In general, firms that experience revenue growth (RG) can be
said to be doing well financially as they have a greater potential for
profitability. Therefore, we expect FP for such companies to be
similar to what was stated previously for ROA. There has not been
much in the extant literature on the impact of Revenue (Sales)
Growth specifically on EP. The same applies to other indirect FP
measures such as Asset Growth and Equity Growth. RG is used as a
control variable in Walls and Baronne (2017) and they find that FP
has a positive and statistically significant effect on EP. Considering
our discussions above for the effect of FP on EP, in general, and
given that we only have limited results in extant literature on RG or
any indirect FP measure, we state the following:

Hypothesis 2. There is a positive and statistically significant as-
sociation between indirect FP e measured by RG e and EP.

Hypothesis 2a. There is a statistically significant association be-
tween indirect FP – measured by RG e and EP.

Hypothesis 2b. A company’s EP will improve as indirect FP e

measured by RG e improves.
2.3.2. Hypotheses on firm size & how it moderates the effect of
financial performance on environmental performance

Larger companies tend to have more diversified investment
portfolios and are typically more able to take risks. Thus, they are
more likely to invest their resources on EP improvement initiatives.
Florida and Davison (2001) study showed that larger plants were
better in EP. In part of their conclusion, they note as follows: “It is
clear for example that larger plants with more organizational re-
sources are more likely to adopt advanced environmental practices
and pose less environmental risk”. Zhu et al. (2008) use data for
Chinese firms to assess, among other things, the extent to which
firms adopt green practices such as eco-design and green pur-
chasing in the supply chain. They find that the relative imple-
mentation of these practices between large and small firms
depends on the aspect. However, overall, they note that larger firms
tended to implement such practices more. Several studies in extant
literature that examine the effect of firm size on EP do so indirectly
(used as a control variable) only. Some other studies that find
positive and statistically significant effect of firm size on EP are
Darnall et al. (2010) and Hartmann and Uhlenbruck (2015). In view
of the above, we have:

Hypothesis 3. There is a positive and statistically significant as-
sociation between Firm Size and EP.

Hypothesis 3a. There is a statistically significant association be-
tween Firm Size and EP

Hypothesis 3b. Larger firms would perform better environmen-
tally than smaller firms.

To the best of our knowledge, ours is the first study that ex-
amines how firm size moderates the effect of FP on EP. Based on the
arguments presented in the development of hypotheses 1 and 2
above, in general, better FP is expected to lead to better EP. It is also
known that larger companies tend to have better FP, due largely to
economies of scale which works in favor of larger companies (e.g.
Papadogonas, 2007). Therefore, we expect size to positively influ-
ence how FP impacts EP. Therefore, we have the following:.

Hypothesis 4. Themoderating effect of how direct FPemeasured
by ROA e impacts EP is positive and statistically significant.

Hypothesis 4a. The moderating effect of how direct FP e

measured by ROA e impacts EP is statistically significant

Hypothesis 4b. Direct FP’s emeasured by ROA e effect on EP will
be stronger for larger companies than for smaller ones.

Hypothesis 5. The moderating effect of how indirect FP e

measured by RG e impacts EP is positive and statistically
significant.

Hypothesis 5a. The moderating effect of how indirect FP e

measured by RG e impacts EP is statistically significant

Hypothesis 5b. Indirect FP’s emeasured by RGe effect on EP will
be stronger for larger companies than for smaller ones.
2.3.3. Hypotheses on industry effect and industry concentration
effect on environmental performance

To the best of our knowledge, this paper is the first one that
addresses the comparative effect of industry and FP on EP. The
nature and types of activities carried out by firms would vary by
industry. This would in turn affect their environmental impacts as
well as their commitment to the management of such impacts. This
occurs through investment in the necessary technology as well as
the implementation of appropriate initiatives. For example, Salo
(2008) finds that there is significant disparity in EP across in-
dustry sectors. His study indicated that the best performing sectors
were healthcare and industrials, whereas the worst performing
sectors were utilities and materials. Zhuang and Synodinos (1997)
explain that lack of understanding of the importance of managing
the environment is a major reason why firms are not investing in
environmental improvement initiatives. This level of understand-
ing would be expected to vary by industry. Hartmann and Vachon
(2018) discuss the role industry plays in influencing EP from
various perspectives, including industry complexity, industry
dynamism and industry munificence. In particular, they suggest
that the moderating role of the effect of environmental manage-
ment on EP could be either positive or negative, depending on the
situation. Also, the limited studies that address the impact of FP on
EP have mixed results. Based on the foregoing discussion, we state
the following:

Hypothesis 6. Industry to which firms belong will contribute
more to EP than direct and indirect measures of FP of the firms.

Hypothesis 6a. Industry to which firms belong will contribute
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more to EP than ROA as a direct measure of FP.

Hypothesis 6b. Industry to which firms belong will contribute
more to EP than RG as an indirect measure of FP.

Industry concentration (IC) is an industry-level variable that
describes the level of competition in an industry. It measures the
extent to which a few or large number of firms control the market
in a given industry. Thus, industries with high concentration are
those where a few companies hold a substantial market share e

there is less competition in those industries (e.g., Porter, 1980;
Sampler, 1998). In fact, Sampler (1998, pg. 350) notes as follows:
“However, not all competitors are equal e some are much larger
than others. Thus, a more relevant measure to indicate the level of
competition is not the number of competitors, but the concentra-
tion of sales among the leading firms within an industry.” Only a
few research papers consider IC within the context of EP e and
those that do only consider it as a control variable. Using data for
Chinese companies, Zou et al. (2015) assess the impact of CEO
compensation on EP. They used 2 measures of IC (Herfindahl index
and 4-company market share ratios), and find positive and statis-
tically significant impact of both on EP. Using Green House Gases
(GHG) emissions as the measure of EP, Alikaj et al. (2016) hypoth-
esized that IC will be related to a firm’s engagement in Corporate
Social Responsibility (CSR) activities, which typically includes
environmental management. Their result shows that, IC has a
positive and statistically significant effect on engagement in CSR
activities. Homroy and Slechten (2019) study the effect of prior
experience of non-executive board members on EP. They controlled
for IC, defined as the sum of squares of sales for all firms in an in-
dustry, and their regression results indicate that IC is not statisti-
cally significant in explaining EP. A lot more articles in the literature
examine the impact of IC on firm performance, which is expressed
in different ways – including FP, sales growth, productivity increase,
etc. The results from these studies; e.g., Husselid et al. (1997),
Driffield et al. (2008), Pittiglio et al. (2014), Sukoco et al. (2016),
Moradi et al. (2017); are mixed, with some showing positive sig-
nificant effect, negative significant effect, and no significant effect.
In particular, Pittiglio et al. (2014) observes that the relationship
between IC and firm performance is not straightforward. Lee and
Lee (2012) states that several previous research find a positive ef-
fect of IC on firm performance. Specifically, they point out as fol-
lows: “Firms with a large market share are able to exercise market
power in pricing products and earn higher profits. Thus, market
share is expected to have a positive relationship with firm perfor-
mance.” Even though the results are mixed, there appears to be
more studies suggesting a positive effect. Thus, we have the
following:

Hypothesis 7. There is a positive and statistically significant as-
sociation between IC and EP.

Hypothesis 7a. The association between IC and EP is statistically
significant.

Hypothesis 7b. EP will be better for companies in higher con-
centration industries than for those in lower concentration
industries.
3. Data and methodology

3.1. Data: dependent variable

The main data used for this research is Newsweek’s environ-
mental management data for 2012 which the organization devel-
oped in collaboration with its partners, Sustainalytics and Trucost
(S & T), two well-known companies that assess sustainability.
Newsweek provides these scores as a measure of EP for 500 large
global companies and their associated supply chains on a 0 to 100
scale (a ratio scale). Higher scores represent better EP. Table A1 in
the appendix provides these EP scores and related information for a
sample of 30 firms among the 468 firms used for the study. We had
the opportunity to discuss with S & T. However, personnel could
not provide details about how they arrived at their scores, due to
confidentiality reasons, but sent us documents that describe their
general processes. Data developed by trusted organizations such as
S & T for sustainability-related type of research is common (e.g.,
Walls and Berrone, 2017; Pizzi, 2018). Trumpp et al. (2015) presents
a review of 116 articles, such as Delmas and Blass (2010), that
address EP matters e more than 50% of them make use of envi-
ronmental rating data. We only had 2012 data of this dependent
variable to work with. More recently, Newsweek’s sustainability
data initiative is being done with Corporate Knight and other or-
ganizations. Since they do not measure environmental manage-
ment specifically (which is our focus here), we could not combine
the new datawith what we have to form a panel for analysis. While
acknowledging this as a limitation of our study, we note that cross-
sectional data has been used by other researchers in related fields
under similar circumstances (e.g., Zheng et al., 2014;
Mamardashvili et al., 2016).

3.2. Data: main variables

There are four main variables associated with the major hy-
potheses tested in the paper. They are Return on Assets (ROA),
Revenue Growth (RG), Industry, and Industry Concentration. We
chose ROA as the direct FP measure for several reasons. First, it is
considered one of the best measures to assess a company’s FP. As
Hagel et al. (2010) indicate, it eliminates distortions introduced as a
result of financial strategies adopted by firms. They also state that
“it explicitly takes into account the assets to support business ac-
tivities. It shows whether the company is able to generate an
adequate return on these assets.” Second, ROA is one of the most
widely used measures of FP in business research (e.g., Russo and
Fouts, 1997; Kim et al., 2016). Furthermore, examination of
Table 1 above shows that ROA is the predominant measure of FP for
related type research.

Even though RG is not a direct FP measure, it is an important
business performance measure that indirectly relates to future
profitability. It measures the growth of the business and its market
and, because of its importance, many young companies focus on
this in the initial stages (e.g., Leinwand and Mainardi, 2011; Deo,
2013). Consistent with similar prior research (e.g., Earnhart and
Lizal, 2010; Kim et al., 2016; Dahlmann et al., 2017), the ROA and
RG data are lagged by 1 year. In computing RG we used revenue
data for the 2 years preceding the EP data date (that is, revenue data
for 2010 and 2011). Financial leverage data as well as the above
financial information were collected from Morningstar Financial
Statistics Database (Morningside, 2017). This database can be
accessed directly from the Internet and it provides financial and
related information for each company over a 10-year window.
Some missing financial information was either obtained from
Mergent Online Database (University Library Resources) or from
companies’ annual financial statements or annual reports, which
are, for the most part, posted on the Internet.

Industry to which firms belong is another important variable
and it is associatedwith hypothesis 6. In order to be consistent with
practice in literature, we used the Global Industry Classification
Standard (GICS) scheme and mapped the 18 industry sectors
identified in the Newsweek data to 10 GICS sectors. GICS has been
widely used in studies in the literature (e.g., Cantrell et al., 2015;
Kiessling et al., 2016). In line with the representation of industries
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in extant literature (e.g., MacDonald and Maher, 2013; Semenova
and Hassel, 2016) we created 9 dummy variables by using the
Financial Service Industry as reference. The variable used as refer-
ence does not change the interpretation of the results. For example,
we created the “Industrials” dummy variable by assigning a value of
1 to all firms in this category and zero to all other firms. Another
industry classification used in our study involves 3 industry classes:
Primary, Manufacturing, and Services. Firms in the primary sector
are those that are involved in extraction and mining. Aside from
those in extraction and mining, other companies are grouped into
either the manufacturing class or service class. This depends on
whether the output is predominantly tangible goods or if they are
predominantly intangible services. The manufacturing-service
classification is consistent with what is described in Fitzsimmons
and Fitzsimmons (2004) and Venkataraman and Pinto (2017).
They note that most organizations provide a combination of goods
and services in their package offering, but that the offerings typi-
cally lean either more in the direction of goods or services. In
another aspect of our study, in line with Trumpp and Guenther
(2017), we broadly classified companies into 2 sectors:
manufacturing and services. We completely separated the data for
these two industry sectors for the analysis. Firms involved in
extraction and mining essentially provide services, so they were
grouped under services for the purpose of this latter analysis
scenario.
.3.3 Data: control variables and moderating variable

We introduced two types of controls in our analysis: company-
level controls and regional-level/country-level controls. The com-
pany level controls primarily capture industry characteristics that
describe the company in question. The ones used are: Financial
Leverage, which has been used as a control variable in a broad range
of research papers relating to EP (e.g., Yi-Chun et al. 2014; Kim et al.,
Environmental Performancei ¼ aþ b � Financial Performance ðDirect MeasureÞiþ

c� Financial Performance ðIndirect MeasureÞi þ
XM�1

u¼1

vuRegionui þ
XN�1

v¼1

fvIndustryvi

e� Financial Leveragei þ f � FirmSizei þ g � Firm Age i þ h� ½Industry Concentration�i
j� GDP per Capita for Country Capitali þ k� Financial Performance ðDirect MeasureÞi
�Firm Sizei þ l� Financial PerformanceðIndirect MeasureÞi � FirmSizei þ ε
2016, and Du et al., 2017) and Firm Age (e.g., Park and Ryu, 2015; Yu
and Ramanathan, 2016). The regional-level control used is the
geographic region where the company’s headquarter is located.
This is predicated on two interacting factors e differences in EP
among countries and regions and knowledge transfer between a
firm’s headquarters and its subsidiaries (e.g. Strube and Berg, 2011;
Aigbedo, 2019). Five regions are represented in the data used for
this study: Asia, Europe, North America, South America, and Oce-
ania. There were only 4 companies out of 472 that had their
headquarters in Africa e due to this small number, data for those
companies were eliminated from the study. Regions were repre-
sented by using dummy variables e 4 dummy variables were used
for the 5 regions, Europe being the reference. For example, in case
of Asia, all companies headquartered in a country located in Asia
were assigned a value of 1 while all others were assigned a value of
zero.

Gross Domestic Product per capita for the countries where the
companies are headquartered serve as a measure of level of
development. The effect can be seen as follows: in general, there
would be a greater level of industrial activity in more developed
economies which will invariably inform the need for policies to
curtail environmental harm to people and the environment. The
data on GDP per capita was obtained from the United Nations
website (UNDP, 2017). Articles related to environmental sustain-
ability that control for GDP per capita include Yuxiang and Chen
(2011) and Halkos and Zisiadou (2018). An overall snapshot of
characteristics of the data used for the study is provided in Table 2.

We seek to test the direct effect of firm size on EP as well as its
moderating effect on how FP affects EP. Consistent with some other
literature in this area, including those identified earlier, we use the
natural logarithm of number of employees as the main measure of
firm size. Number of employees is one of the most widely used
measure of firm size in extant literature (e.g. Kachlami and
Yazdanfer, 2016; Phan et al., 2018). In certain aspects of our anal-
ysis, we have also used other commonly usedmeasures of firm size:
Ln. Assets (e.g., Dey et al., 2007), Ln. Revenues (e.g., Ehie and Olibe,
2010), and Ln. Equity (e.g., Fong, 2017).
3.4. Methodology

The process for conducting this research includes the gathering
of the data described above as well as the application of appropriate
procedures. Details of the various items in this framework is pro-
vided in Figure A1 (in the appendix). The actual research frame-
work that shows the variables, their relationships, and the
hypotheses being examined in the study are detailed in Fig. 1. We
apply hierarchical regression analysis for estimating the impact of
the independent variables on the dependent variable. Hierarchical
regression procedure entails introducing 1 or more variables in
blocks, allowing the researcher to clearly see the impact of 1 or a
group of variables on the dependent variable. This methodology is
very widely used in operations and SCM research (e.g., Lewis, 2004;
Dubey et al., 2015).

The full regression model used for estimation represents EP for
company, i, as follows:
where M is the total number of regions the companies are head-
quartered in and N is the total number of industry sectors repre-
sented in the data. We note here that due to their similarity, the
Industry and Industry Concentration variables were run alternately
in the regression analysis.

Prior to running the regressions, we carried out pertinent tests
on the dataset to ensure suitability for regression analysis. We find
that outliers were not a concern for the variables. We checked the
Pearson’s bivariate correlations between each pair of variables
(shown in Table 3) and there were also no concerns in this regard.
Although the correlation coefficient between ROA and Firm Size
was found to be insignificant, this is not a concern for several
reasons. We can expect that to happen depending on the particular



Table 2
Characteristics of the sample used for the study.

Firm Size (Number of Employees)

Mean Lowest Highest
118,771 157 2,200,000
Firm Age (years)
Mean Lowest Highest
92.54 7 454

Industry Classes [Based on the Global Industry Classification Standard (GICS) Code]
Industry Number (Percentage) of Companies Represented

1. Consumer Discretionary 97 (20.73%)
2. Consumer Staples 25 (5.34%)
3. Energy 34 (7.26%)
4. Financials 93 (19.87%)
5. Health Care 28 (5.98%)
6. Industrials 102 (21.79%)
7. Information Technology 12 (2.56%)
8. Materials 35 (7.48%)
9. Telecommunication Services 25 (5.34%)
10.Utilities 17 (3.63%)

Industry Classes (3 Groups)
Industry Number (%) of Companies Represented

1. Primary 68 (14.53%)
2. Manufacturing 155 (33.12%)
3. Service 245 (52.35%)

Regional Classification
Regions Number (%) of Countries Represented Number (%) of Firms Represented

1. Asia 8 (25.00%) 122 (26.07%)
2. Europe 18 (56.25%) 149 (31.84%)
3. North America 3 (9.38%) 171 (36.54%)
4. South America 2 (6.25%) 17 (3.63%)
5. Oceania 1 (3.12%) 9 (1.92%)

þ Note: Taiwan and Hong Kong are considered to be part of China.

Fig. 1. Variables and research framework.
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Table 3
Pearson correlation matrix for scenario when we use 10 GICS industry sectors and ln. Employee as measure of firm size.

Mean Standard Deviation 1 2 3 4 5 6 7 8 9 10

1. ENVIRON. PERFORMANCE 61.68 13.54 1
2. FIRM AGE 92.54 62.34 0.139**** 1
3. FINANCIAL LEVERAGE 6.09 9.82 �0.024 0.162**** 1
4. IND. (Consumer Discretion) 0.21 0.41 0.113** 0.009 �0.165**** 1
5. IND. (Consumer Staples) 4.04 43.17 0.045 0.050 0.068 �0.121*** 1
6. IND. (Energy) 0.07 0.26 �0.211**** �0.135**** �0.113** �0.143**** �0.066 1
7. IND. (Health) 0.06 0.24 �0.010 0.104** �0.083* �0.129*** �0.060 �0.071 1
8. IND. (Industrials) 0.22 0.41 0.100** �0.024 �0.105** �0.270**** �0.125*** 0.148**** �0.133**** 1
9. IND. (Information Technology) 0.03 0.16 0.170**** �0.122*** �0.060 �0.083* �0.039 �0.045 �0.041 �0.086* 1
10. IND. (Materials) 0.07 0.26 �0.090* �0.014 �0.097** �0.145**** �0.068 �0.080* �0.072 �0.150**** �0.046 1
11. IND. (Telecommunication) 0.05 0.23 0.00 �0.134**** 0.060 �0.121*** �0.056 �0.066 �0.060 �0.125*** �0.039 �0.068
12. IND. (Utilities) 0.04 0.19 �0.02 �0.132**** �0.034 �0.099** �0.046 �0.054 �0.049 �0.102** �0.031 �0.055
13. REGION (Asia) 0.26 0.44 0.121*** �0.218**** �0.022 �0.051 �0.076 0.003 �0.109** 0.123*** �0.004 �0.002
14. REGION (North America) 0.37 0.48 �0.104** 0.012 �0.039 0.052 �0.032 �0.046 0.140**** 0.031 0.098** �0.085*
15. REGION (South America) 0.03 0.17 0.045 �0.009 �0.009 �0.054 0.133**** 0.003 �0.043 �0.089* �0.027 0.051
16. REGION (Oceania) 0.02 0.14 0.018 0.051 0.042 0.005 �0.033 �0.039 �0.035 �0.074 �0.023 0.078*
17. GDP per Capita 37743 13544.4 0.074 0.202**** �0.025 0.102** 0.027 �0.131*** 0.158*** 0.064 0.002 �0.042
18. FIRM SIZE(Ln Employee) 0.000 þ 0.92 0.139**** 0.050 �0.025 0.239**** �0.003 �0.029 �0.101** 0.051 0.043 �0.120***
19. RETURN ON ASSETS 0.000 þ 5.52 0.033 �0.142**** �0.173**** 0.082* 0.082* 0.124 0.150**** 0.001 0.318**** 0.092**
20. REVENUE GROWTH (RG) 0.000 þ 22.97 �0.126*** �0.258**** �0.023 �0.012 �0.026 0.175**** �0.117*** �0.009 0.034 0.051

11 12 13 14 15 16 17 18 19 20

1. ENVIRON. PERFORMANCE
2. FIRM AGE
3. FINANCIAL LEVERAGE
4. IND. (Consumer Discretion)
5. IND. (Consumer Staples)
6. IND. (Energy)
7. IND. (Health)
8. IND. (Industrials)
9. IND. (Information Technology)
10. IND. (Materials)
11. IND. (Telecommunication) 1
12. IND. (Utilities) �0.046 1
13. REGION (Asia) 0.032 �0.011 1
14. REGION (North America) �0.046 �0.103** �0.459**** 1
15. REGION (South America) 0.018 �0.033 �0.100** 0.131*** 1
16. REGION (Oceania) 0.036 �0.027 �0.083* �0.106** �0.027 1
17. GDP per Capita �0.027 �0.060 �0.542**** 0.623**** �0.327**** 0.040 1
18. FIRM SIZE(Ln Employee) �0.040 �0.115** �0.037 �0.065 0.020 �0.041 �0.078* 1
19. RETURN ON ASSETS �0.025 �0.101** �0.091** 0.174**** 0.022 0.015 0.051 �0.008 1
20. REVENUE GROWTH (RG) 0.028 �0.017 0.171**** �0.123*** 0.111** �0.004 �0.178**** 0.016 0.087* 1

þ Data is centered to manage correlation with interaction terms (a standard practice); *p < 0.1, **p < 0.05, ***p < 0.01, ****p < 0.005.
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dataset. This could be as a result of some cases that show positive
effect and others showing negative effect, thus leading to overall
insignificant effect (e.g., Zou et al., 2015, Chen et al. 2015). The
variance inflation factors (VIF) were also monitored to assure that
theywerewithin the acceptable range. The values were in the 1 to 3
range, far below the threshold of 10. It is important to point out
that, consistent with practice in literature, we demeaned (centered)
data for variables that are used for the moderation analysis to avoid
getting high VIFs. This does not actually change the meaning of the
results in a regression. (e.g., Russo and Fouts, 1997; Zhang et al.,
2019). With respect to independence of observations, we exam-
ined the determined values of the Durbin-Watson statistic. These
values were less than 2, and within the acceptable range of 1.5e2.5
(SAP, 2015). Furthermore, Normal-Normal quantile plots of the
residuals of the dependent variable are approximately linear. Also,
Kolmogorov-Smirnov and Shapiro-Wilk test values for the residuals
were respectively 0.200 and 0.384, both above the 0.05 threshold
value, thus indicating normality.

4. Results and discussion

4.1. Results associated with the stated hypotheses

Table 4 is the result of the hierarchical regression procedures
based on the 10 GICS industry sectors. On the left of the table are
unstandardized coefficients when, in addition to describing in-
dustries based on the GICS dummy variables, Ln. (Number of Em-
ployees) is used to represent firm size. On the right, we have similar
results but for the casewhen Ln. (Assets) is themeasure of firm size.
Column A1 to A9 each represent the casewhen a variable or a group
of variables is introduced into the regression model. Please note, in
particular, that Models A7 and A9, respectively represent the
introduction of the interaction term between ROA and Firm Size
and the interaction term between RG and Firm Size.

The right hand side results as represented by Models B5 to B9
have similar interpretations as those forModels A5 to A9. Values for
Models B1 to B4 are not shown in the table since they are identical
to those of Models A1 to A4. They represent the variables from Firm
Age up to GDP per capita, which are common for both scenarios.
The corresponding levels of significance of the coefficients are
indicated by the asterisks beside the numbers.

Note from Table 4 that the coefficient of the interaction term
between RG and Firm Size is statistically significant when either Ln.
(Number of Employees) or Ln. (Assets) is used as a measure of firm
size, based on the 10 GICS industry sector classification. Also, we see
from the same table that neither the coefficient of ROA nor that of
its interaction with Firm Size is statistically significant when Ln.
(Number of Employees) or Ln. (Assets) is used as a measure of firm
size. Also, note that the signs for coefficients of RG and its associ-
ated interaction variables are negative whereas the signs for the
coefficients of the ROA and its associated interaction variables are
mixed. The p-values of the full models (ANOVA) in columns A9 and
B9 for the cases where Ln. (Number of Employees) and Ln. (Assets)
are respectively used as measures of firm size can be seen as
0.0000, suggesting that the estimation models are good fits for the
data. The R2 values for the entire model when Ln. (Number of
Employees) is used as measure of firm size is shown in the corre-
sponding rows in the table as 0.222. The corresponding results
when Ln. (Assets) is used as measure of firm size is 0.227. These
suggest that the independent variables in the models explain 22.2%
and 22.7% respectively of the variation in EP. These R2 values are
comparable to those for similar research in the literature [e.g.,
Stanwick and Stanwick 1998 (0.1780e0.3764), Walker and Wan
2012 (0.195), Berrone et al. 2017 (0.13e0.32) and Alam et al., 2019
(0.081e0.342, 0.142e0.566, 0.115e0.361)]. We see that when Ln.
(Number of Employees) is used as measure of firm size, the
contribution of RG in explaining EP (R2 difference: 0.200e0.195 or
0.5%) is smaller than the contribution of its interaction term with
firm size in explaining EP (R2 difference: 0.222e0.200 or 2.2%). We
also have similar pattern of results when Ln. (Assets) is themeasure
of firm size.

As pointed out earlier, the set of industry dummy variables were
replaced with the industry concentration variable, in order to test
the effect of industry concentration on EP. Summary results for 5
different measures of industry concentration are shown in Table 5.
We clearly see that the coefficient of the industry concentration
variable is negative and statistically significant in all cases.

Table 6 are results whenwe use 3 industry classification scheme
(primary, manufacturing, and services) without explicitly identi-
fying the specific sectors. Please note that only “Primary” and
“Service” are shown since “Manufacturing” is used as the reference.
We see from the results that, just like for Table 4, the coefficients of
the RG variable and its associated interaction term are negative and,
mostly statistically significant.

First, let us examine the direct effects. Looking at columns A9
and B9 of Tables 4 and 6 we see that the ROA coefficients are not
statistically significant. Also, for the most part, the values are
negative. Thus, Hypothesis 1 [both parts (a) and (b)] is not sup-
ported. However, coefficients of RG are statistically significant
when Ln (Number of Employees) is the measure of firm size and are
negative in all cases in Tables 4 and 6 (opposite direction to what
was hypothesized). Thus, we can say that hypothesis 2(a) is
partially supported while hypothesis 2(b) is not supported.

It is important to note that partial support for hypotheses when
not all scenarios are satisfied are sometimes reported as such in
extant literature (See for example, Klassen, 2000; Rothenberg et al.,
2001; Weingarten et al., 2017). One possible interpretation for the
ROA result is that many companies that are doing well financially
have not sufficiently understood the benefit attributable to EP and
thus invest their resources elsewhere. On the other hand, many
companies that are not doing well financially may invest well in
environmental programs and thus perform well environmentally
with the anticipation that their environmental efforts will have
future financial payoff. Furthermore, another possible explanation
may be in line with results from a recent meta-analytical study of
previous research (Hang et al., 2019) that showed that in the short
term, FP leads to better EP, but that this vanishes in the long-term.
One possible interpretation for the RG result is that, rather than
investing in environmental programs, growth in revenue serves as
a signal for companies to invest in other initiatives that would
enhance or sustain future financial opportunities.

Now let us examine Hypothesis 3, which is concerned with the
direct effect of firm size on EP. From Tables 4 and 6, we see that
when Ln. Number of Employees is the measure of firm size, the
variable is not statistically significant, whereas it is statistically
significant at the 0.5% level and 10% level, respectively, when Ln.
Assets is the measure of firm size. Although not shown in the paper,
when we ran the regression by using Ln. Revenue and Ln. Equity
respectively as measure of firm size, Ln. Revenue was not statisti-
cally significant, but Ln. Equity was statistically significant at the
0.1% level (10 industry sector classification scenario) and at the 5%
level (3 industry classification scenario). Thus we can say that
Hypothesis 3 (a) is only partially supported. However, the co-
efficients of firm size are positive as hypothesized. Thus, Hypothesis
3 (b) is supported.

Next, let us examine the interaction effects. Only 2 coefficients
for ROA x Firm Size interaction term out of the 4 cases are positive
and only one is statistically significant. Therefore, overall, the re-
sults for the entire dataset shows that this interaction is not sta-
tistically significant, meaning that hypotheses 4a and 4b are not



Table 4
Hierarchical regression results for the full model using the 10 GICS industry sector classifications (n ¼ 468).

Models A1 A2 A3 A4 A5 A6 A7 A8 A9 VIF@ B5 B6 B7 B8 B9 VIF@

Variables [Ln (Number of Employees) as measure of Firm Size] [Ln (Assets) as measure of Firm Size]

CONSTANT 59.13**** 54.46**** 60.013**** 57.677**** 57.311**** 57.222**** 57.108**** 57.175**** 58.072**** 55.27**** 55.41**** 54.88**** 55.15**** 55.20**** e

FIRM AGE 0.032**** 0.036**** 0.025** 0.023** 0.022** 0.022** 0.023* 0.019* 0.019* 1.31 0.017* 0.018* 0.017* 0.014 0.013 1.32
FINANCIAL LEVERAGE �0.066 0.014 0.005 0.004 0.003 0.004 0.004 0.009 0.022 1.40 �0.026 �0.029 �0.031 �0.025 �0.021 1.43
IND. (Consumer Discretion) 6.816**** 6.849**** 6.561**** 5.980*** 6.145*** 6.098*** 6.162*** 6.318*** 2.56 11.54**** 11.31**** 11.61**** 11.54**** 12.15**** 3.48
IND. (Consumer Staples) 5.881** 5.373* 5.105* 4.941* 5.119* 5.134* 5.051 5.318* 1.39 10.03**** 9.77**** 10.15**** 9.91**** 10.45**** 1.74
IND. (Energy) �5.237* �6.217** �6.081** �6.113** �5.919** �5.890* �5.282* �5.206* 1.75 �2.92 �3.27 �2.70 �2.35 �2.26 2.13
IND. (Health) 2.482 3.398 3.029 3.131 3.351 3.512 3.328 3.398 1.64 7.32** 6.94** 7.37** 6.95** 7.78** 1.99
IND. (Industrials) 6.510**** 7.336**** 6.992**** 6.684**** 6.826**** 6.924**** 6.942**** 7.222**** 2.41 11.67**** 11.48**** 11.84**** 11.72**** 12.23**** 3.44
IND. (Information Technology) 19.73**** 21.22**** 21.20**** 20.75**** 21.15**** 20.77**** 20.87**** 20.73**** 1.55 25.98**** 25.22**** 25.50**** 25.44**** 25.51**** 1.61
IND. (Materials) �0.317 �1.50 �1.698 �1.520 �1.339 �1.227 �1.032 �1.284 1.66 3.03 2.74 3.08 3.11 3.50 2.05
IND. (Telecommunication) 5.107* 4.387 4.110 4.036 4.155 4.354 4.377 3.914 1.44 7.25** 7.07** 7.41** 7.31** 7.51** 1.60
IND. (Utilities) 4.214 1.690 1.585 1.954 2.015 2.117 2.008 1.434 1.32 4.24 4.17 4.42 4.20 4.69 1.40
REGION (Asia) �6.728**** �5.912**** �5.569**** �5.590**** �5.603**** �5.274*** �5.357**** 1.86 �5.66**** �5.62**** �5.61**** �5.32**** �5.37**** 1.82
REGION (North America) �7.262**** �8.021**** �7.909**** �7.860**** �7.922**** �8.020**** �8.151**** 1.84 �7.10**** �7.19**** �7.18**** �7.29**** �7.11**** 1.87
REGION (South America) 1.633 3.184 3.539 3.551 3.673 4.548 3.897 1.29 3.22 3.19 3.39 4.14 3.90 1.29
REGION (Oceania) �1.183 �1.512 �1.238 �1.162 �1.211 �1.116 �1.035 1.08 �1.63 �1.80 �1.64 �1.62 �1.60 1.08
GDP per Capita 7.2E-5 8.5E-5 8.3E-5 8.5E-5 8.7E-5 6.4E-5 2.37 5.0E-5 5.3E-5 5.6E-5 5.7E-5 4.4E-5 2.34

FIRM SIZE 0.880 0.872 0.991 1.011 0.603 1.25 1.93**** 1.98**** 1.91**** 1.91**** 2.00**** 2.38
RETURN ON ASSETS (ROA) �0.026 �0.018 �0.006 �0.005 1.54 0.057 0.017 0.041 0.052 2.27
ROA x FIRM SIZE 0.085 0.074 0.131 1.14 �0.039 �0.025 �0.025 1.83
REVENUE GROWTH (RG) �0.046* �0.080*** 1.32 �0.043 �0.024 1.28
RG x FIRM SIZE �0.095**** 1.25 �0.032** 1.15

R2 0.022 0.130 0.189 0.191 0.194 0.194 0.195 0.200 0.222 0.213 0.214 0.214 0.219 0.227
p-value for F change 0.006 0.000 0.000 0.256 0.188 0.842 0.435 0.090 0.001 0.000 0.660 0.629 0.110 0.027
p-value for Model (ANOVA) 0.006 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

@ VIF is variance inflation factors for the final model in the regression; * p < 0.1, ** p < 0.05, *** p < 0.01, **** p < 0.005; Models A1-A4 ¼ Model B1-B4.
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Table 5
Regression coefficients and R2 contribution for different measures of the industry concentration variable.

Industry Concentration Measure Firm Size: Ln. (Number of Employees) Firm Size: Ln. (Assets)

Regress. Coefficient Contribution to R2 (%) Regress. Coefficient Contribution to R2 (%)

(1) 4-Company Basic Measure - 0.165 (0.001) 2.1 (0.001) - 0.198 (0.000) 2.1 (0.001)
(2) 8-Company Basic Measure - 0.105 (0.001) 2.1 (0.001) - 0.127 (0.000) 2.1 (0.02)
(3) 4-Company Squared Measure - 132.816 (0.012) 1.2 (0.019) - 165.712 (0.003) 1.2 (0.019)
(4) 8-Company Squared Measure - 121.149 (0.005) 1.5 (0.008) - 150.245 (0.001) 1.5 (0.008)
(5) Full Herfindahl Measure - 116.034 (0.005) 1.5 (0.008) - 144.464 (0.005) 1.5 (0.008)

*Regression coefficients are for the Industry Concentration Variable, p-values are shown in brackets.
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supported. What this essentially means is that whether a firm is
large or small does not necessarily enhance or inhibit the extent to
which FP as expressed by ROA impacts EP. However, the interaction
effect between RG and Firm Size in all cases in Tables 4 and 6 are
negative and statistically significant. Hypothesis 5 (a) is clearly
supported. The negative sign in this interaction coefficient derives
from RG being negative. Thus, Hypothesis 5 (b) is, in fact,
supported.

In order to get a better understanding of the interaction effects,
we constructed interaction plots for the case of RG as indirect FP
measure (See Fig. 2). The one for ROA is not provided here since it is
not statistically significant in the first place. We plotted the values
by using methods similar to those used in extant literature, based
on RG values that are within 1 standard deviation from the mean.
Dr. Hayes of the Psychology Department at The Ohio State Uni-
versity has developed a Statistical Macro for determining the effects
and this provides outputs that help establish whether or not the
slopes are significant. This Macro can run with SPSS Statistical
Package and is available for free download from Dr. Hayes website
(Hayes, 2018). The output provided is at three levels: Low, Moder-
ate, and High. We opted to provide a plot with all 3 levels rather
than the typical Low and High levels indicated in research papers,
in order to be able to clearly establish the pattern. As explained
below, the slope for the moderator at the “low” level is not statis-
tically significant. The slope results obtained for all the measures of
firm size as the moderator showed significance only at the mod-
erate and high levels of the moderator variable.

Overall, across a significant portion of the entire revenue growth
range, we see a converging pattern regardless of the measure of
firm size used. Due largely to a steeper slope for EP change for
larger firms than smaller firms, the difference in EP between larger
and smaller firms tended to be smaller when their RG is larger.
What this indicates is that RG is less likely to serve as a signal for
moderate-sized firms to invest in endeavors that are different from
those meant to enhance the environment than is the case for larger
firms. In general, comparatively smaller firms (which moderate-
sized firms are relative to the larger firms) tend to adopt a wait-
and-see approach to management whereas larger firms tend to
bemore aggressive in seeking out opportunities for better FP which
may be detrimental to EP improvement goals. This is most likely
what is at play here.

In order to assess hypothesis 6, let us compare the relative
contributions of the FP variables in explaining EP on the one hand
with the contribution of the industry variables in explaining EP on
the other hand. First, we examine Table 4 which is the result based
on the 10 GICS industry sectors. The difference between the R2

values of Models A2 and A1 (0.130e0.022, or 10.8%) represents the
contribution of the industry variables to EP. In contrast, the differ-
ence between the R2 values of Models A7 and A5 (0.195e0.194, or
0.1%) represents the combined contribution of ROA and its inter-
action with firm size to EP while the difference between the R2

values of Models A9 and A7 (0.222e0.195, or 2.7%) represent the
combined contribution of RG and its interaction with firm size on
EP. These values indicate that hypotheses 6 (a) and 6 (b) are sup-
ported. For Table 6, where we use the 3 industry sector classifica-
tions and Ln. (Number of Employees) as measure of firm size, the
corresponding contributions of the industry variable is
(0.122e0.022, 10.0%). This is in contrast to the combined contri-
bution of ROA and its interaction with firm size (0.190e0.183, 0.7%)
and that of RG and its interactionwith firm size (0.221e0.190, 3.1%).
We reach similar conclusion by examining the right side of Tables 4
and 6 Please recall that A1 and A2 correspond respectively to B1
and B2, which are not shown, when Assets is the measure of firm
size. It is interesting to observe that the degree of explanation of the
industry variable when we use the 3 industry sectors is almost as
good as when we use the 10 GICS sectors. The contribution of in-
dustry from Table 4when Ln. (Number of Employees) or Ln. (Assets)
is used as measure of firm size is based on Models A2 and A1
(0.130e0.022, 10.8%) while from Table 6 it is (0.122e0.022, 10.0%).

Finally, let us look at Hypothesis 7, which is concerned with the
effect of industry concentration on EP. As pointed out earlier,
regardless of the expression used for measuring industry concen-
tration, the coefficients in the regression model were statistically
significant, but negative (see Table 5). Thus this hypothesis is also
only partially supported (Hypothesis 7 (a) is supported while
Hypothesis 7 (b) is not). This means that companies in industries
that are less concentrated would tend to do better with respect to
EP. In other words, companies in industries where there is more
competition would, in comparative terms, tend to excel on EP.
Though different from what was expected, based on more, but
limited, studies that suggest positive impact of industry concen-
tration on firm performance, there are reasons why the reverse
could be the case. For example, in highly competitive industries, the
firms that hold smaller market share may consider environmental
management as an avenue that could give them competitive
advantage. This may be a long-term goal. On the other hand, in
highly concentrated industries, the few companies that have a large
share of the market may feel confident and be complacent with
respect to implementing environmental improvement initiatives.

Table 7 summarizes the results of this research paper with
respect to support or otherwise of the stated hypotheses.

4.2. Other results

Firm age and financial leverage were, overall, not statistically
significant in contributing to explain EP. Of the 4 regional dummy
variables, in all scenarios shown in Tables 4 and 6, Asia and North
America were statistically significant at the p < 0.005 level in
explaining EP. Specifically, Europe outperforms Asia and North
America environmentally. This is so because all the pertinent co-
efficients are negative and these dummy variables are defined, with
Europe as the reference region. These results confirm other related
results such as the Yale University ratings and rankings which show
that European countries as a whole consistently outperform
countries in other regions with respect to the environment.
Furthermore, this confirms recent results in Aigbedo (2019) which
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used data for 49 companies in the industrial goods sector only. In
terms of contribution in explaining EP, we see from Tables 4 and 6
by using the R2 values of columns A3 and A2, that Regions as a
whole contribute (0.189e0.130, or 5.9%) and (0.175e0.122, or 5.3%)
respectively.

4.3. Robustness checks

The primary mechanism for carrying out robustness checks in
this study is by means of various measures for key variables. For
example, in defining industries, we used dummy variables based on
the 10 GICS sector classification scheme as well as by using only 3
industry classification schemes. Also, we have used various mea-
sures of firm size. Specifically, Ln. (Number of Employees) and Ln.
(Assets), which are generally the most widely used measures for
firm size, were primarily adopted as such for this study. In some
other parts of our analysis, we added two other measures of firm
size e Ln. (Equity) and Ln. (Revenue). Even though there are slight
differences in the results depending on the measures used, for the
most part, the results were reasonably consistent, regardless of the
measures used.

For reasons explained earlier in the paper, in this study, we
focused on Return on Assets (ROA) and Revenue Growth (RG) as
direct and indirect measures of FP, respectively. However, we also
ran pilot tests by using Return on Sales (ROS), Return on Equity
(ROE) as well as Profit Growth to assess how well FP affects EP. In
general, there was no statistically significant impact of FP on EP
based on these measures.

Furthermore, since the values of the different FP measures vary
widely for firms within and across industry sectors, we used
standardized values for these FP measures in place of their un-
standardized versions in the original analysis reported above. For
example, we determine the standardized ROA for a given firm by
dividing the said firm’s ROA by the average ROA of all firms globally
within the same industry sector. In order to carry out this analysis,
we requested and received pertinent financial data for about
50,000 companies from Research Insight Database Company. After
carrying out the relevant calculations for ROA, ROE, ROS, etc., we
eliminated all missing or invalid values (e.g. values that result from
dividing by zero). Useable data for the different financial measures
ranged from 28,700 firms (for ROA) to 34,597 firms (for ROS). We
considered the following direct FP measures (ROA, ROE, ROS, and
Profit Growth) and the following indirect financial performance
measures (Revenue Growth, Asset Growth, and Equity Growth) and
standardized them in the same manner as was done for ROA. We
then ran 24 regression analyses, which is a full factorial combina-
tion of [4 direct FP measures x 3 indirect FP measures x 2 firm size
measures (namely, Ln. Number of Employees and Ln Assets)]. Due
to space limitation, the results are not included here, but can be
made available upon request. Overall, the results for ROA and the
interaction effects with firm size were not statistically significant
regardless of measure of firm size. On the other hand, in general,
the RG variable and its interaction with firm size were statistically
significant, with the same sign as before. This occurred regardless of
the direct FP measure they are paired with in the regression and
also regardless of themeasure of firm size. Thus, we can say that the
results we obtained are robust.

5. Managerial, policy, and theoretical implications

There is still uncertainty among corporate leaders about
whether or not investment in environmental management initia-
tives would pay off. On the other hand, managers are interested in
how well, if any, their financial well-being is associated with their
environmental performance. Having a better understanding of



Fig. 2. Interaction between revenue growth and firm size for different measures of firm size.

Table 7
Summary of results for the hypotheses.

Hypothesis Description Result

1(a) ROA: Direct Effect on EP e Statistically Significant Not Supported
1(b) ROA: EP improves as FP improves Not Supported
2(a) RG: Direct Effect on EP e Statistically Significant Partially Supportedb

2(b) RG: EP improves as FP improves Not supporteda

3 (a) Firm Size: Effect on EP Statistically Significant Partially Supportedb

3 (b) Firm Size e Better EP for Larger Companies Supported
4 (a) ROA: Moderating Effect: Statistically Significant Not Supported
4 (b) ROA: Moderating Effect e Stronger for Larger Companies Not Supported
5 (a) RG: Moderating Effect: Statistically Significant Supported
5 (b) RG: Moderating Effect e Stronger for Larger Companies Supported
6 (a) Industry Effect greater than ROA’s Effect on EP Supported
6 (b) Industry Effect greater than RG’s Effect on EP Supported
7 (a) Industry Concentration Effect on EP: Statistically Significant Supported
7 (b) Industry Concentration (IC) e Better EP for Higher IC Not Supporteda

a Statistically significant but in opposite direction to those hypothesized.
b Statistical significance depends on measure of firm size used.
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these questions helps the manager to position his/her firm within
the context of other firms. Non-significance for ROA’s impact on EP
suggests variation for specific companies in the dataset e perhaps,
some having positive effect and others having negative effect. This
can also be examined within the conceptual framework developed
by Fawcett et al. (2015) which shows that not all firms pursue
environmental excellence because of the anticipated future finan-
cial benefit. A good example is Pantagonia, the company we dis-
cussed in the introduction section. Furthermore, the results
indicated that instead of revenue growth leading to better EP as
hypothesized, it was found to lead to worse EP, and this association
is, in general, statistically significant. This points to the possibility
that, in general, revenue growth serves as a signal for organizations
to invest in other useful endeavors rather than on environmental
programs. The results also show that the strength of the RG signal is
stronger for larger companies. Thus, managers of relatively smaller
companies need not pay as much attention to the effect of RG on EP
as larger companies should. Finally, since the contribution of in-
dustry in explaining EP is much more than that of FP, managers
need to paymuchmore attention to how companies in the industry
to which they belong perform environmentally or respond to EP
matters rather than those of the overall universe of firms.

The above findings from the study have managerial and policy
implications. First, it allows firms to ask and answer the question as
to whether or not they think of their investment in environmental
initiatives on the basis of their prior financial performance, and
indeed, whether it is something they would like to consider. How
they respond to revenue growth signals is particularly important. If
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a firm sees value in investing in environmental programs, then it
should stay committed to that ideal even if it experiences growth in
revenue, which would have otherwise engendered investment in
other programs or initiatives. This would be particularlymore likely
for larger sized companies. Furthermore, companies tend to
examine what they do in relation to others, which, overall is a good
practice. From a policy perspective, the results indicate that com-
panies should place more focus on examining their environmental
initiatives within the context of companies in the same industry,
rather than firms, in general. Of course, this does not mean that
managers should not invest in environmental initiative if compet-
itors are not doing so. Rather, it makes it possible for management
to clearly determinewhat their motivation ise if their motivation is
intrinsic, such as the case of Pantagonia (which we talked about in
the introduction section) then financial performance would not be
a driver for their actions. It is extremely important that manage-
ment is able to clearly define their motivation. Also, based on the
results that shows the effect of Industry Concentration on Envi-
ronmental Performance, it may be particularly prudent for com-
panies in less concentrated industries to seriously consider
investment in environmental programs. This is so because these are
the industries for which there is a lot of competition and thus,
environmental performance could become an avenue to set
themselves apart from others.

From a theoretical perspective, our work used the Resource-
based View (RBV) and Strategic Choice Theory (SCT) as theoret-
ical underpinnings. The results show, even though to a limited
extent, that RBV and SCT are appropriate frameworks to use in
addressing the question on the relationship between a firm’s
financial and environmental performance. This implies that further
research works in this area of study can also use these theories.

6. Conclusions

The relationship between FP and EP continues to be a very
important topic. Since economic prosperity is the bedrock of a
typical company’s existence, executives want to know whether or
not it is profitable to be green. Consequently, most research on this
link have examined how EP impacts FP. However, there is a dearth
of research on the reverse link e how FP impacts EP and this is the
focus of our study. Understanding this reverse link is also crucial
because executives want to know whether organizations that have
done well in their EP did so because they are doing well financially.
Such an understanding would help them forge environmental
programs that are best for the company. Given the inter-
relationship between EP and FP, their stellar performance in EP
can become a springboard for their future financial success.

Consistent with some works in extant literature, we focused on
environmental management performance. Using Newsweek envi-
ronmental management data and other relevant data for 468
companies representing 10 industry sectors and 32 countries, we
tested hypotheses regarding how two financial performance mea-
sures e ROA and Revenue Growth e impact EP. Analysis of the data
showed that, overall, the effect of FP on EP, as measured by ROA,
was not statistically significant. Also, the moderating influence of
firm size on the effect of ROA on EP was not statistically significant.
Thus, regardless of the company’s size, the effect of ROA on EP is
overall not statistically significant. On the other hand, overall, the
effect of FP on EP, as measured by Revenue Growth, was negative
and statistically significant. This means that as firms experience
growth in revenue, their EP tends to decrease, which could be as a
result of the fact that such growth triggers investment in other
initiatives that are geared towards directly improving FP rather
than on those aimed at improving EP. The moderating influence of
firm size on the effect of revenue growth on EP was also found to be
statistically significant. This indicates that the reduction in EP with
increase in revenue growth is stronger for larger firms than it is for
smaller and moderate-sized firms. Another important finding from
the study is that the industry to which the firm belongs by far more
explains EP than FP does.

It is important to emphasize that our work makes several con-
tributions to the literature on the FP-EP phenomenon. First, to the
best of our knowledge, it is the first time that the effect of RG on EP
has been explicitly studied and reported on in extant literature
(there is scanty researchwhere RG is used as a control variable). It is
also the first time that the moderating role that firm size plays in
the association between FP and EP has been studied. These results
will open up opportunities for the investigation of these set of
factors by use of different datasets. The results from our study also
add to the FP-EP literature in many other ways. For example, it
confirms results from earlier studies that either show that FP has no
impact on EP or others that suggest that whether or not FP affects
EP is dependent on a number of factors, which include the mea-
sures used for FP and EP (Table 2 provides a summary of results of
some of these studies).

While our study and the results are useful, we recognize that it
has several limitations which in turn open up areas for future
research. Our study uses data for 468 companies among the 500
developed by Newsweek and its partners: Sustainalytics and Tru-
cost. The companies in this Newsweek dataset are the biggest
companies that were determined based on revenues, market
capitalization, and number of employees. It is unclear what the
results would be for much smaller companies. Use of survey tech-
nique is a possible extension as survey data gives the researcher
latitude during the design stage to broaden the scope of companies
assessed in terms of size and other pertinent characteristics. Our
study has shown that the effect of ROA on EP is overall not statis-
tically significant. This may suggest that the relationship between
ROA as a measure of FP and EP is indirect e that is, there is (are)
mediating variable(s) between the FP variable and the EP variable.
Determining and studying such mediating variables would be a
very important extension to the literature on the FP-EP
relationship.

Even though the EP data used was based on the entire supply
chain, this is unlikely to be the major factor in the results for the
following reasons. Focal companies typically exert significant in-
fluence on partners in the supply chain (suppliers, in particular)
with respect to their management objectives. Classical examples of
this include the influence that companies such as Wal-Mart, Apple,
and Amazon exert on their suppliers (See, for example, Zhu et al.,
2010; Huang et al., 2012; Chan et al., 2013). Also, our results for
non-significance of ROA on EP confirm some earlier results such as
e Zou et al. (2015), and Borhan and Hooks (2016)ewhich are based
on EP data of the focal firm only. Since, to the best of our knowledge,
this is the first work that uses supply chain based environmental
data, it would be helpful to use similar type of data and to report
whether or not that impacts the results. Furthermore, it would be
interesting to see the relative moderating effects of the various
regions on how FP impacts EP. Along the same lines, another aspect
that can be examined is the moderating role of the industry vari-
able on the impact of FP on EP.

Finally, it is important to state that this study contributes to a
better understanding of the FP e EP connection. Even though some
of the results were different from what we expected, they have
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useful managerial, policy, and research implications, most of which
have been outlined in the previous section. For example, it is
especially helpful for managers to put more emphasis on exam-
ining their EP within the context of how firms in the same industry
perform rather than how the entire universe of firms perform
environmentally. This work also opens up several new and inter-
esting areas to be investigated in future research.
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Fig. A1. Methodology Used for the Research.
Appendix

Table A1

Environmental Management Scores for 30 Sample Firms in the Dataset of 468 Firms

Company Country/Region Industry EMS

(1) 3M US/North America Industrials 69.5
(2) AIA Group Hong Kong/Asia Financials 33.8
(3) ANZ Banking Group Australia/Oceania Financials 61.2
(4) Caterpillar United States/North America Industrials 54.9
(5) Cathay Financial Holdings Taiwan/Asia Financials 57.5
(6) China Coal Energy China/Asia Energy 39.5
(7) Fujitsu Japan/Asia Industrials 88
(8) General Motors United States/North America Consumer Discretionary 68.2
(9) Heineken Netherlands/Europe Consumer Staples 65.2
(10) Hewlett Packard United States/North America Industrials 91.9
(11) Hitachi Japan/Asia Industrials 79.3
(12) Itau Brazil/South America Financials 64.8
(13) KOC Holding Turkey/Europe Industrials 59.4
(14) Komatsu Japan/Asia Industrials 73.2
(15) Lloyds Banking Group United Kingdom/Europe Financials 52.7
(16) Marks and Spencer Group United Kingdom/Europe Consumer Discretionary 92
(17) Marsh and McLelan United States/North America Financials 38.7
(18) Microsoft United States/North America Information Technology 79.6
(19) Monsanto United States/North America Materials 28.6
(20) Nokia Finland/Europe Industrials 88.2
(21) NTPC India/Asia Utilities 48.7
(22) Renault France/Europe Consumer Discretionary 81.9
(23) Roche Switzerland/Europe Health 61.4
(24) S.A.C.I Falabella Chile/South America Consumer Discretionary 50.4
(25) Wesfarmers Australia/Oceania Consumer Discretionary 53
(26) Wipro India/Asia Information Technology 100
(27) Xerox United States/North America Industrials 73
(28) Yanzhou Coal Mining China/Asia Energy 39.3
(29) ZTE China/Asia Industrials 70.2
(30) Zurich Financial Services Switzerland, Europe Financials 51.9

Notes: (1) EMS ¼ Environmental Management Score (Environmental Performance Scores) (2) Wipro and Monsanto (shown highlighted) respectively have the least and
highest EMS scores in the entire dataset of 468 firms.
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