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Abstract

The literature on sustainable development has largely focused on investigating the
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relationship between companies' environmental and economic performance. How-
ever, many aspects remain unexplored, and empirical studies are far from reaching a
consensus due to the heterogeneity of the environmental and economic measures
and methodologies used. This study contributes to the literature on sustainable
development by considering a panel of 998 US companies observed over the period
2003-2017 using both traditional panel data methods and an unconditional quantile
regression technique. The empirical evidence confirms that environmental perfor-
mance, measured in terms of environmental orientation and environmental innova-
tion, positively affects returns on assets and equity. It also demonstrates that these
returns change across quantiles and depend on the capacity of green companies to
generate the same streams of income as nongreen companies but with less capital. In

other words, green firms tend to be more efficient in generating future wealth.
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1 | INTRODUCTION

environment had been a major concern since the 1970s when indus-
trial activity began to damage the health and the well-being of people

Despite evidence that corporate social responsibility (CSR) is increas-
ingly considered important by both firms and capital market partici-
pants (Bowen, 2013; Moon & Parc, 2019), debates persist among
researchers regarding the relation between CSR and firm performance
(Awaysheh, Heron, Perry, & Wilson, 2020). Corporate governance
scholars are increasingly interested in firms' social and environmental
performance (EnP). However, empirical research in this area has
advanced in an uncoordinated fashion, producing fragmented and
contradictory results and a blurring of the different components of
CSR (Walls, Berrone, & Phan, 2012). Our paper seeks to address this
lack of clarity by dissecting a specific component of CSR and focusing
on the relationship between EnP and economic performance (EcP).
Although interest in EnP has increased in recent years, it is not a
The

new phenomenon. impact of economic activity on the

(Hart & Ahuja, 1996). However, a turning point occurred in 1987
when the World Commission on Environment and Development pub-
lished a report entitled Our Common Future from One Earth to One
World, which stressed, for the first time, the importance of sustainable
development and highlighted the negative effects of industrialization
on the environment. In the 1990s, the need to conduct business with-
out compromising future generations gained importance (Sharma &
Vredenburg, 1998). Since then, countless environmental protection
initiatives have been implemented and environmental sustainability
has become a central issue for societies aiming for a transition to sus-
tainable development. Recently, companies have begun to invest in
new environmental technologies and processes and in the develop-
ment of eco-design products as essential components of an overall

strategy to enhance environmental protection and generate long-term
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shareholder value (Elkington, 2002). Enhanced global awareness of cli-
mate change and ecosystem degradation has led to the introduction
of new production processes and services aimed at preserving natural
resources and the environment in general (Dwyer et al., 2009;
Linnenluecke, Griffiths, & Winn, 2012). However, investments in sus-
tainable practices need to be aligned with the aim of guaranteeing
sustainable EcP, not only to meet investors' expectations but also to
ensure on-going business feasibility and the satisfaction of stake-
holders (Bartolacci, Paolini, Quaranta, & Soverchia, 2018). A large
body of literature has emerged on the relationship between EnP
and EcP, but the findings remain inconclusive (Blasi, Caporin, &
Fontini, 2018; Linder, Bjorkdahl, & Ljungberg, 2014). There are several
possible explanations for such inconclusive findings in the extant liter-
ature (Blasi et al., 2018; Lee & Min, 2015), most of which relate to
(1) the heterogeneity of the environmental and economic measures
adopted, (2) the specific econometric methodologies used to investi-
gate the relationship, (3) the existence of important differences at
industry levels, or (4) the difficulty in establishing a time frame within
which to examine the relationship.®

Thus, the question of whether it really pays to be green remains
unanswered. No existing study has attempted to disentangle the spe-
cific effects of EnP on different measures of EcP or observed how
these effects change depending on the level of a firm's EcP. Moreover,
the existing literature does not address the differences in measures of
EnP, which is not composed of a single or even a small number of indi-
cators but rather represents a complex system of category indicators
reflecting a firm's orientation toward environmental issues. Finally,
while investigating returns on green strategies, we observed a lack of
attention to the relationship between a firm's EnP and its efficiency in
resource management.

This work adds to the literature in many ways. First, we measure
EnP using two aggregate indicators: “environmental orientation” (EO),
which refers to a general orientation toward avoiding environmental
risks, and, more specifically, “environmental innovation” (El), which
refers to a company's capacity to develop Els. Second, we investigate
whether EnP affects EcP. We measure EcP in terms of both return on
assets (ROA) and return on equity (ROE). Third, we investigate the
existence of increasing returns from EnP. Fourth, we relate EcP to the
resource management ability of green firms and reveal the presence
of a double-loop learning process that enables green companies to
use resources more efficiently.

From an empirical perspective, this work is based on standard
panel data techniques combined with a novel methodological
approach. The econometric analysis proceeds as follows. First, we
estimate a standard fixed effects (FEs) model that allows us to assess
the impact of EnP on average EcP.? We then extend the analysis

to the entire distribution of our EcP indicators and employ an

The effect of EnP on EcP may be observed either immediately or in a subsequent period.
For instance, the reuse of waste in the production process can generate an immediate cost
saving (Filbeck & Gorman, 2004; Wagner et al., 2002). In other cases, the company needs
time to adapt to new environmental policies, so the effects of EnP on EcP can be evaluated
only in the long term (Hart & Ahuja, 1996; Porter & Van der Linde, 1995).

2These results are robust to time-invariant firm heterogeneity, such as that resulting from
industry characteristics.

unconditional quantile regression technique developed by Firpo, For-
tin, and Lemieux (2009). Compared with other quantile regression
techniques, this methodology allows us to interpret the estimated
coefficients in the same way as we do with an ordinary least squares
(OLS) estimator. Finally, we repeat our analysis using the single com-
ponents of ROA and ROE (viz., income and capital measures) as
dependent variables. This enables us to enhance our understanding of
the modalities through which EnP affects EcP. To address endo-
geneity issues, we also use an instrumental variable (IV) approach.

Our findings show a generally positive relationship between EnP
and EcP. They also prove that EnP affects ROA only if the latter is
above a certain minimum threshold (30% of the distribution) and that
this impact increases as we move toward the right tail of the ROA dis-
tribution. Thus, we observe the existence of increasing returns from
EnP for firms with better EcP. These results are generally consistent
with those of other studies but provide a more fine-tuned under-
standing of the relationship between EnP and EcP and partially
explain the lack of clarity in previous research. We find that EO only
has a negative effect on companies characterized by lower net
income. However, this negative effect is overshadowed by the nega-
tive effect of the EO on total assets and equity. This means that green
companies tend to be more efficient than nongreen ones because
they are able to generate the same streams of income with fewer
resources or by improving their processes.

This paper is structured as follows. In Section 2, we explain the
theoretical background and the hypotheses. Section 3 presents the
data, and Section 4 outlines the methodology. Section 5 describes the
results. Finally, Section 6 offers a discussion and some conclusive

remarks.

2 | THEORETICAL FRAMEWORK AND
HYPOTHESES

2.1 | Linking EO and EcP

Although several studies have investigated the relation between EO
and EcP, there is a lack of consensus in the interpretation of results,
which generates misalignments and hinders generalizability. A small
number of scholars, including Friedman (1970) and McGuire,
Sundgren, and Schneeweis, (1988), have proposed a negative correla-
tion between EO and EcP, basing their arguments on the additional
costs associated with EO investments, which inevitably have a nega-
tive impact on EcP in the short term. However, most scholars have
found a positive correlation (King & Lenox, 2002; Orlitzky, Schmidt, &
Rynes, 2003; Singer, 2018), claiming that a major intervention to
reduce environmental impact as part of a proactive environmental
strategy can increase a firm's competitiveness because the adoption
of green technologies reduces costs in the long run and enables firms
to remain competitive in national and global markets (Sharma &
Vredenburg, 1998; Russo & Fouts, 1997). Other researchers, such as
Hart and Ahuja (1996), have obtained unclear results. Despite this
inconsistency in the evidence regarding the connection between EO
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and EcP, we contend that the numerous scenarios identified by
researchers in which EO leads to improved EcP indicate a positive
relation between EO and EcP.

Moreover, no previous research has investigated whether the
relationship between EO and EcP is consistent among green firms or
whether there are discontinuities in returns from EO. We explore this
question using an increasing returns perspective. Increasing returns,
that is, positive feedback effects (Arthur, 1990, 1999), play an impor-
tant role in many markets and firms. In markets, they can result from
fashions or fads, technology adoption, or standardization. In firms,
they can be attributed to the production and commercialization of
information and knowledge-intensive products or to technological
process improvements. We focus on firm-based mechanisms of
increasing returns and test whether firms that already perform well
economically benefit from increasing returns on EO. Inspired by
Managi (2006), we expect to verify a Matthew effect whereby “the
rich get richer” (Merton, 1988), meaning that firms with higher EcP are
more likely to leverage the potential of EO more effectively than firms
with lower EcP. Therefore, we formulate the following hypotheses.

Hypothesis 1a. Companies that show a higher EO report better EcP.

Hypothesis 1b. Firms that perform better economically obtain higher
returns from an EO.

Another relationship that has yet to be explored is that between
EO and resource management abilities. Klassen and Whybark (1999)
asserted that a company that is oriented toward a green strategy
should implement a pollution-prevention process rather than a
pollution-control one by reducing its consumption of energy and raw
materials. Strategies that encourage companies to redefine their busi-
ness in more sustainable and environmentally friendly ways enable
organizations to adapt to changes in the overall business environment
and are usually associated with lower costs, reduced input, and
enhancement of the company's reputation (Aragén-Correa, Hurtado-
2008; Aragon-Correa &
Sharma, 2003; Christmann, 2000). EO can enable companies to have

Torres, Sharma, & Garcia-Morales,
greater control of their costs, input, and energy consumption and may
stimulate the introduction of circular economy practices aimed at
more efficient and sustainable waste management through reuse and
recycling (Gaustad, Krystofik, Bustamante, & Badami, 2018; George,
Lin, & Chen, 2015; Ghisellini, Ripa, & Ulgiati, 2018; Urbinati,
Chiaroni, & Chiesa, 2017). We, therefore, formulate Hypothesis 2.

Hypothesis 2. Environmentally oriented companies are more effi-
cient in managing resources, generating the same streams of

income as other companies with fewer resources.

2.2 | Linking El and EcP

Green innovation is defined as changes in products, services, or busi-

ness models undertaken by organizations to sustain their green

orientation (Lin, Mohamed, Sambasivan, & Yip, 2019; Tang, Walsh,
Lerner, Fitza, & Li, 2018). Green product innovation is associated with
product development practices that reduce the quantity of resources
used and their environmental impact (Dangelico, 2016; Dangelico
& Pujari, 2010; Dangelico, Pujari, & Pontrandolfo, 2017; Lee &
Kim, 2011). Green service innovation concerns the introduction of up-
to-date and eco-friendly environmental technologies (Marti-Ballester,-

2017); green business model innovation includes all activities that
place environmental consciousness at the center of a company's value
proposition (e.g., changes in the supply chain and the incorporation of
circular economy practices in production and delivery processes)
(Agrawal & Bellos, 2017; Henriksen et al., 2012). Existing empirical
research on the relation between El and EcP has generated inconclu-
sive results (Lee & Min, 2015; Tang et al., 2018). A small number of
studies have found no differences between green product develop-
ment and standard product development or even a negative impact of
green innovation on financial performance (Driessen et al., 2013;
Liu, Dai, & Cheng, 2011; Lee, Cin, & Lee, 2016; Palmer, Oates, &
Portney, 1995). A more consistent pool of authors has found that El is
a necessary prerequisite for meeting customer demands and comply-
ing with increasingly stringent environmental regulations (Porter &
Van der Linde, 2011; Tang et al., 2018). Florida (1996) found a posi-
tive association between lean process implementation in manufactur-
ing and the propensity to generate green innovations, suggesting that
a combination of the two increases a firm's performance. El reduces
production costs in the long run and increases the demand for green
products (Li, Ngniatedema, & Chen, 2017). The most innovative and
fast-moving firms benefit from first-mover advantages and can lever-
age differentiation-driven competitive advantages by reaching an eco-
friendly status before the competitors (Chen, 2008; Demirel &
Kesidou, 2011).

Moreover, further to the arguments presented above to support
Hypothesis 1b, we test whether firms with better EcP obtain
increased returns from El, taking into account the strong relationship
between financial assets and research and development (R&D) expen-
diture. Because innovation is resource consuming and highly uncer-
tain, the associated risks are different for firms with higher EcP than
for those with lower EcP. We expect that wealthier firms are generally
better placed to select resources and collaborations for innovation
purposes, enabling them to obtain increased returns from R&D invest-
ments and to implement green technologies and develop new green
products more efficiently than less wealthy firms. Therefore, we pro-
pose the following hypotheses.

Hypothesis 3a. Companies that engage in El show higher EcP.

Hypothesis 3b. Firms that perform better economically obtain higher

returns from EI.

Studies that support a positive relationship between El and EcP
also stress the positive effects of El on firm resource management.
Porter and Van der Linde (1995) argued that El leads to more efficient
use of raw materials. Such an improvement in the productivity of
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resources such as water, land, and energy can contribute to reducing
resources depletion. Thus, “environmental technological innovation
may potentially lead to win-win situations in which improvements in
environmental quality and economic growth coexist.” (Lin &
Zheng, 2016, p. 400). However, El encompasses more than just green
technology (i.e., devices that provide environmentally beneficial
effects, including end-of-line interventions such as fume exhaust cata-
lyzers). Rather, it is a strategic enabler of entire value-chain transfor-
mations (Andersen, 2008; Kemp, 2010), which can improve the
overall efficiency of production and delivery processes through the
adoption of circular economy principles and the establishment of
green supply chains (De Jesus & Mendonca, 2018). Business model
innovation aimed at establishing a circular economy and improving
sustainability is becoming increasingly important for sustaining com-
panies' competitive advantage (Pieroni, McAloone, & Pigosso, 2019).

Hence, we propose the following hypothesis.

Hypothesis 4. Green innovators manage resources more efficiently,
generating the same streams of income as other firms with
fewer resources.

3 | DATA

The analysis was conducted on an original database built by triangu-
lating information from two main sources: the MSCI ESG KLD STATS
dataset and Thomson Reuters Eikon. The MSCI ESG KLD STATS
dataset is an annual dataset consisting of environmental, social, and
governance (ESG) performance indicators applied to a universe of
publicly traded companies. It was initiated in 1991 and is one of the
longest continuous ESG data time series available. Thomson Reuters
Eikon is a desktop product that provides an overview of the global
real-time financial arena, combining news, information, and insight. It
offers balance sheet data from Worldscope; environmental, social,
and corporate governance data (ESG-ASSET4); and equity and bond
indices. All the financial data used in our study are from the Thomson
Reuters Eikon database.

To build our database, we started by selecting all companies
belonging to Dataset D of MSCI KLD STATS, which includes large-,
mid-, and small-cap US companies and excludes firms operating in cer-
tain industries such as alcohol, tobacco, gambling, civilian firearms, mil-
itary weapons, and nuclear power. Dataset D is composed of 2,400
observations. We cleaned the data (eliminating duplicates and firms
that were not followed for the duration of the panel) and retained only
firms on which we could retrieve information from Thomson Reuters
Eikon. This left us with a sample of 998 firms, which we analyzed in
relation to green practices and EcP. The sample consisted of compa-
nies from 10 different sectors: basic materials, consumer goods, con-
sumer services, the financial sector, health care, the industrial sector,
oil and gas, technology, telecommunications, and utilities. The number
of companies within each sector varied. The financial sector had the
highest number of enterprises (222 enterprises), followed by the

industrial sector (210 enterprises), consumer services (118 enterprises),

technology (103 enterprises), consumer goods (101 enterprises),
health care (83 enterprises), utilities (49 enterprises), basic materials
(47 enterprises), oil and gas (47 enterprises), and telecommunications
(8 enterprises).

We performed a longitudinal analysis of detailed company infor-
mation spanning 15 years from 2003 to 2017.

3.1 | Dependent variables

ROE measures the company's net income divided by its average. It is a
measure of the companies' efficiency in generating profits from each
unit of shareholder equity (Arlow & Gannon, 1982; Wagner, 2005;
Wagner, Van Phu, Azomahou, & Wehrmeyer, 2002).

ROA measures the direct impact of firms' levels of accounts
receivable, inventories, accounts payable, cash, and current debts on
its operating performance (Barber & Lyon, 1996; Smart, Thirumalai, &
Zutter, 2008).

Earnings before interest and taxes (EBIT) is a measure of operat-
ing profit and is calculated on the basis of business income. It excludes
nonbusiness income and expenses (Goldstein, Ju, & Leland, 2001;
Gupta & Khare, 2016).

Equity measures the amount of money that would be repaid to a
company's shareholders if all assets were liquidated and all of the
company's debt was paid off (Hovakimian, Opler, & Titman, 2001).

Total assets measures the economic value of the company's
assets. Assets negatively affect companies' ability to borrow. Firm-
specific assets cannot be costlessly redeployed for different purposes
and, consequently, cannot be used as a guarantee for borrowing
(Balakrishnan & Fox, 1993).

3.2 | Independent variables
Environmental orientation (Env_Orientation) is an aggregate measure of
a firm's environmental impact, which is retrieved from Thomson
Reuters ASSET4 (where it is labeled “environmental pillar score”). It is
measured in percentage values: the higher the percentage, the greater
the firm's efforts to avoid environmental risks and capitalize on envi-
ronmental opportunities (loannou & Serafeim, 2010). The environ-
mental pillar score is composed of three category scores: (1) resource
use, (2) emissions, and (3) El. Resource use reflects a company's per-
formance and its capacity to reduce the use of materials, energy, or
water; find more eco-efficient solutions by improving supply chain
management; and increase the sustainability of its packaging. Emis-
sions measures a company's commitment to and effectiveness in
reducing environmental emissions (calculated in terms of CO, and
total waste) in its production and operational processes. El is our sec-
ond independent variable (see below).

Environmental innovation (Env_Innovation) is the category score of
the “environmental pillar score” (retrieved from Thomson Reuters
ASSETA4) that reflects a firm's capacity to create new market opportu-

nities through new environmental technologies and processes or the
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TABLE 1 Descriptive statistics (N = 7,385)
Variable Mean sD Min
Dependent variables
ROA 7.111 7.054 —24.600
ROE 16.035 22.582 -76.370
EBIT (k) 1,155.792 3,042.369 —14,600.000
Equity (k) 6,804.927 20,600.000 —989,000.000
Total assets (k) 20,200.000 45,300.000 134.109
Independent variables
Env_Orientation 50.382 22.640 2.877
Env_Innovation 50.207 25.177 0.170
Control variables
MKTV 17.097 32.287 0.172
R&D 3.119 7.211 0
Size 35.952 110.406 0
Governance 10.297 2.245 1

First Second Third Max

3.840 6.750 10.660 27.800
8.550 14.610 22.350 116.380
103.876 328.570 1,034.532 59,900.000
859.640 2,234.094 7,178.571 581,000.000
2,068.720 5,253.000 17,100.000 321,000.000
31.838 46.925 68.620 98.888
32.653 46.721 69.388 99.755
2.139 5.216 15.801 179.868

0 0 2.618 54.149

3.5 10 315 2,300

9 10 12 26

Note: This table reports the main descriptive statistics (mean, standard deviation, minimum value, first three quartiles, and maximum value) for our depen-

dent and independent variables.

Abbreviations: EBIT, earnings before interest and taxes; MKTV, market value; R&D, research and development; ROA, return on assets; ROE, return on

equity.

development of eco-efficient products or services (Duque-Grisales &
Aguilera-Caracuel, 2019). It is measured in percentage values: the
higher the percentage, the higher the firm's capacity. This category
score is composed of several indicators related to both product and
process innovations, including the intensity of environmental R&D
investments, the presence of an environmental product innovation
policy (e.g., eco-design, life cycle assessment, and dematerialization),
the existence of clearly defined objectives and procedures for envi-
ronmental product and process innovation, the development of eco-
friendly products or technologies, and a commitment to reducing ani-

mal testing.

3.3 | Control variables

Market value (MKTV) is calculated as the share price multiplied by the
number of ordinary shares in issue. The number of shares in issue is
updated whenever new tranches of stock are issued or after a capital
change. MKTYV affects the reputation of a firm and clearly influences
its EcP (Kim, Li, & Li, 2014).2

R&D intensity (R&D) is measured as the percentage of revenue
invested in R&D. This indicator is usually considered an effective
proxy for a company's orientation toward innovation (Apa, De Noni,
Orsi, & Sedita, 2018; Chao & Kavadias, 2009).

Size is measured as the sum of the number of the company's full-
and part-time employees. The variable excludes seasonal and emer-
gency employees. It can affect resource availability and investment

capacity, especially regarding green investments (Drempetic, Klein, &

3It could be argued that even the MKTV represents an outcome variable indicating the firm's
performance in stock markets. We test this reasonable hypothesis in the supporting
information by regressing the MKTV on our explanatory variables.

Zwergel, 2019; Duque-Grisales & Aguilera-Caracuel, 2019; Elsayed &
Paton, 2005).

Governance style is captured through a measure of board dimen-
sion, which is the total number of board members at the end of the
fiscal year. The dimension of the board reflects the pool of competen-
cies and knowledge on which the firm can draw when making deci-
sions. It is a measure of inclusiveness and is particularly relevant for
stimulating actions aimed at social and environmental sustainability
(Duque-Grisales & Aguilera-Caracuel, 2019; Zheka, 2005).

Tables 1 and 2 present the summary statistics and correlation

matrix of the variables described above, respectively.

4 | METHODOLOGY

To assess the impact of EnP on EcP, we take advantage of the longi-
tudinal nature of our data. The first step in is to determine the effect
of increasing EnP on the mean EcP. In this respect, a standard FE
estimator provides estimates that are robust to time-invariant mea-
surement errors and omitted variables. Thus, our first econometric

specification is

Yit = aj + PEnvie + yXit + £it, (1)

where Y;; is the EcP indicator of firm i at time t, «; is the vector of
firm-specific FEs, Env;; is a measure of EnP, X;; is a matrix of control
variables, and ¢; is the error term. We use cluster-adjusted standard
errors to account for within-firm correlation and heteroskedasticity.
Despite the general consensus in favor of an FE estimator due to
its interesting properties, this approach remains vulnerable to time-

varying endogeneity. In particular, because we cannot exclude the
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TABLE 2 Correlation matrix

Variable 1. 2. 3. 4.
1.ROA 1

2.ROE 0.736"" 1

3.EBIT 0217 02217 1

4.Equity 0.021 0.014 05537 1
5.Total assets -0.088"" 0.020° 0593 0504
6.Env_Orientation 0.069™" 0103 03177 0222
7.Env_Innovation 0.040™" 0.021" 01777 0130
8.MKTV 0.149™ 01707 08027 05537
9.R&D -0095"  -0162"" 00337 0015
10.Size 0.057"" 0102 03847 0267
11.Governance -0.022" 00837 02297 0199

5 6 7 8. 9 10
1

03077 1

01837 067177 1

06307 03797 0208 1

-0055"" 00797 00597 0093 1

03207 0246 01687 04757 < -00677 1
03247 03287 0156 03047 < -0115" 0231

Abbreviations: EBIT, earnings before interest and taxes; MKTV, market value; R&D, research and development; ROA, return on assets; ROE, return on

equity.
*p < 0.1. **p < 0.01.

existence of simultaneity between EnP and EcP, a simple FE model
may be subject to time-varying endogeneity bias. Therefore, we also
consider a fixed-effect instrumental variable (FE-IV) estimator to
address time-varying endogeneity.

The validity of this second model relies on the identification of
one or more IVs that are (1) correlated with the EnP (instrument rele-
vance) and (2) conditionally uncorrelated with the EcP (exclusion
restriction). The availability of one or more instruments allows us to
carry out a two-stage least squares (2SLS) analysis in which we first
regress the EnP on the IVs and the other controls and then replace
the EnP with the first-stage predicted value in our linear model (1).

Our dataset contains two dummy variables satisfying the above
conditions. The first variable indicates whether the firm has an envi-
ronmental management team, and the second variable takes a value
of 1 if the company trains its employees on environmental issues and
a value of O otherwise. We expect these two variables to be strongly
correlated with the firm's EnP (instrument relevance), but their effect
on the EcP requires the effective implementation of green invest-
ments (instrument conditional exogeneity). There are two advantages
of using two Vs instead of one: they improve the precision of esti-
mates and allow us to test the exclusion restriction.*

Having obtained reliable estimates of the mean returns from EnP,
we extend the analysis to consider how EnP impacts each decile of
the unconditional distribution of the EcP indicator. In particular, we
augment the unconditional quantile regression technique proposed by
Firpo et al. (2009) with both FEs and IVs.

The reason we prefer to consider unconditional quantile esti-

mates instead of conditional quantile regressions relates to the

“4In the supporting information (available online), we conducted a battery of robustness
checks. These included a generalized method of moments (GMM) estimator to test the
validity of our IV estimates. We also considered a dynamic panel data model in which our
covariates may affect the dependent variables with some lags. In addition, we provide the IV
estimates considering the two instruments separately and a redundancy test. Finally, to
include the firm's age as an additional control variable, we considered a correlated random
effect (CRE) model in which between effects are separated from within effects. Our main
results continued to hold.

interpretation of coefficients. In a conditional quantile regression, we
cannot interpret the estimated coefficients as we do with OLS. This is
because the conditional distribution of the dependent variable gener-
ally differs from the unconditional one. Therefore, we cannot predict
the quantile in which the outcome distribution a firm will be before
and after an increase in the independent variable. Indeed, the defini-
tion of these quantiles also depends on the level of the other
covariates. By contrast, in an unconditional quantile regression, we
can interpret the coefficients as marginal effects of the independent
variable on the dependent one. Thus, our main coefficient corre-
sponds to the effect of a marginal change in EnP on the t-th quantile
of the unconditional distribution of the EcP.

The price we pay for this more straightforward interpretation of
results is the complexity of the methodology. The so-called recentered
influence function (RIF) is at the core of this methodology. In statistics,
an influence function is a measure of the dependence of an estimator
(g.) on a single observation. The RIF is obtained by adding the estima-
tor to the influence function. Formally, the RIF is expressed as

—1(Y<q,)

RIE(Y;q,,Fy)=q, + ,
(Y;a..Fy)=q fr(@)

)

where q; is the value of the outcome at the t-th quantile, I(Y < q,) is
an indicator function taking value 1if Y < q,, and Fy and fy(q,) are the
cumulative and density functions of Y, respectively. The unconditional
quantile estimator proposed by Firpo et al. (2009) can be implemented
using an OLS regression in which the dependent variable in the
regression is the RIF.

Following Borgen (2016), we account for firm-specific FEs by
using a within estimator to regress the RIF on the set of explanatory
variables. Finally, we use a control function (CF) method to correct for
endogeneity bias. This correction has been widely used in the empiri-
and unconditional

cal literature for both conditional quantile

5For further technical details on unconditional quantile regressions, see Firpo et al. (2009).
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regressions (see, e.g., Chesher, 2003; Imbens & Newey, 2009; 5 | RESULTS

Lee, 2007; Powell, 2016). This methodology, also known as a two-

stage residual inclusion, involves including the error term of the first- 5.1 | Testing Hypotheses 1a and 3a: The impact of
stage regression in the second stage of a traditional IV regression. The EnP on EcP

CF approach relies on the same identification conditions as IV esti-

mates, and, in the case of linear models, mimics the IV estimator (see Table 3 presents the FE estimates of Equation 1. In Columns 1 and

Wooldridge, 2010). 2, the dependent variable is the ROA, whereas in Columns 3 and

TABLE 3 Model estimation: Economic performance and environmental performance

ROA ROE
Variable (1) (2) (3) (4)
Env_Orientation 0.030"" (0.007) 0.028 (0.027)
Env_Innovation 0.012™" (0.005) 0.005 (0.017)
MKTV 0.055"7(0.012) 0.049"" (0.011) 0.195"" (0.050) 0.189"7(0.048)
R&D 0.124 (0.111) 0.128 (0.111) 0.298 (0.257) 0.303 (0.258)
Size -0.014" (0.006) -0.015"" (0.005) -0.058" (0.027) -0.058" (0.026)
Governance 0.142" (0.072) 0.160" (0.073) 0.194 (0.245) 0.212 (0.246)
N 7,274 7,274 7,274 7,274
Firm FE Yes Yes Yes Yes
Within R? 0.017 0.013 0.015 0.014
Overall R? 0.503 0.502 0.476 0.476

Note: This table contains the FE estimates of Equation 1. The dependent variable in Columns 1 and 2 is the ROA, whereas Columns 3 and 4 use the ROE.
Columns 1 and 3 consider Env_Orientation as main explanatory variable, whereas Columns 2 and 4 consider Env_Innovation. Notice that 111 singletons
are dropped. Clustered-robust standard errors are in parentheses.

Abbreviations: EBIT, earnings before interest and taxes; MKTV, market value; R&D, research and development; ROA, return on assets; ROE, return on
equity.

"p<0.05. "p<0.01.

TABLE 4 Model estimation: Economic performance and Environmental performance (second-stage IV estimates)

ROA ROE
Variable (1) (2) (3) 4
Env_Orientation 0.055""(0.015) 0.036 (0.060)
Env_Innovation 0.104" (0.030) 0.067 (0.113)
MKTV 0.0617"(0.012) 0.058""(0.012) 0.197""(0.054) 0.195" (0.052)
R&D 0.119 (0.110) 0.119 (0.105) 0.297 (0.257) 0.297 (0.254)
Size -0.013" (0.006) -0.014" (0.006) -0.057" (0.027) -0.058" (0.027)
Governance 0.126" (0.073) 0.143"(0.077) 0.188 (0.242) 0.200 (0.244)
N 7,274 7274 7,274 7274
Firm FE Yes Yes Yes Yes
Within R? 0.014 0.070 0.015 0.011
Hansen-J statistic (df = 1) 0.001 0.046 0.141 0.169
Hansen-J (p value) 0.976 0.830 0.707 0.681
Endogeneity test (p value) 0.0415 0.0014 0.9045 0.6252

Note: This table reports the second-stage FE-IV estimates of Equation 1. First-stage regressions are in the appendix. The dependent variable in Columns 1
and 2 is the ROA, whereas Columns 3 and 4 use the ROE. Columns 1 and 3 consider Env_Orientation as main explanatory variable, whereas Columns 2
and 4 consider Env_Innovation. Notice that 111 singletons are dropped. Clustered-robust standard errors are in parentheses.

Abbreviations: EBIT, earnings before interest and taxes; MKTV, market value; R&D, research and development; ROA, return on assets; ROE, return on
equity.

‘p<0.1. "p<0.05 Tp<00L
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4, the dependent variable is the ROE. On average, firms with an EO
equal to 1 earn 3% more on ROA than firms with an EO equal to
0 (Column 1). If we consider only El, we can observe a positive corre-
lation with EcP measured as ROA. We further observe that firms with

8
. I T ) I I T T T I
10 20 30 40 50 70 B0 20
Quantiles
ROA — — — - Lower bound
— — — = Upper bound

an El equal to 1 earn only 1.2% more from ROA than firms with an El
equal to 0 (Column 2). In contrast, the coefficients of both the envi-
ronmental indicators are positive but statistically insignificant when

we consider ROE instead of ROA as the dependent variable (Columns

T I ] T
10 20 30 40 50 60 70 80 20

ROE — — — - Lower bound
— — — = Upper bound

FIGURE 1 Unconditional quantile impact of environmental orientation on ROA (left panel) and ROE (right panel) with 95% confidence

interval. ROA, return on assets; ROE, return on equity

FIGURE 2 Unconditional

- o
T T T T T T T T T T T T T T T T T T quantile impact of environmental
10 20 30 40 50 60 70 80 90 10 20 30 40 50 60 70 80 90 . .
Quantiles Quantiles innovation on ROA (left panel)
and ROE (right panel) with 95%
ROE — — — - Lower bound ROE — — — - Lower bound . °
confidence interval. ROA, return
— — — - Upper bound — — — - Upper bound .
on assets; ROE, return on equity
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3 and 4). In other words, when we control for time-variant and time-
invariant characteristics, the EnP is positively correlated with EcP
measured as ROA but not as ROE. As expected, we can observe posi-
tive correlations between a firm's MKTV on ROA and ROE and
between governance style and ROA. Finally, larger firms also exhibit
lower performance (ROA and ROE). This result may be associated
with the existence of decreasing returns to scale.

This preliminary analysis suggests that Hypotheses 1a and 3a
should be confirmed. However, it does not allow us to claim any
causal relationship between the environmental indicators and firm
performance because, as discussed in the previous section, FE esti-
mates may be biased if there are time-varying omitted variables cor-
related with the environmental indicators. Therefore, adequately
address this issue and test Hypotheses 1a and 3a, we run a second-
stage FE-IV regression model, where the instruments are two
dummies indicating whether the firm has an environmental manage-
ment team and an environmental training program, respectively
(results in Table 4). The first-stage results can be found in the
appendix. The first-stage F-statistic is above 10 in all cases, indicat-
ing that the two instruments are relevant (i.e., correlated with the
EnP indicators).

The second-stage coefficients confirm the results presented in
Table 3, which show that the environmental indicators play a role in
determining the average ROA but not the average ROE. It should be
noted that the price we pay for using an IV approach is larger standard
errors. However, our estimates also show that once we control for
time-varying endogeneity, the impact of EnP on ROA is even larger in
magnitude, whereas its impact on ROE remains insignificant. Thus,
Hypotheses 1a and 3a are confirmed only if ROA is considered a mea-
sure of EcP. Moreover, our FE-IV estimates suggest that the effect of
El on average returns on assets is double that of a general measure of
EO. According to the Hansen-J test, we cannot reject the null hypoth-
esis of conditional exogeneity for the instruments at any significance
level. In other words, we cannot reject the validity of our instruments.
The endogeneity test reveals that omitted variables are an issue only
when the dependent variable is ROA. This means that any relevant
omitted variable must be related to firms' liabilities and that an IV

approach is appropriate.®

5.2 | Testing Hypotheses 1b and 3b: Increasing
returns from EnP

Whereas previous results refer to the impact of EO and El on aver-
age EcP, the results in Figures 1 and 2 extend to the entire distribu-
tion of ROA and ROE. It is challenging to analyze the relation
between EnP and EcP due to the extreme values that often arise
when using variables calculated as ratios, such as ROA and ROE

The endogeneity test is a Durbin-Wu-Hausman test that compares the FE coefficient of
the potentially endogenous regressor with the corresponding IV-FE coefficient. Under the
assumption that our instruments are valid, the coefficient of the potentially endogenous
variable significantly changes when we use an IV-FE approach. Therefore, the test confirms
the existence of endogeneity and, hence, the validity of using the IV-FE estimator.

(Certo, Busenbark, Kalm, & LePine, 2020). Thus, an appropriate
method to prevent outlier ratios from distorting means and regres-
sion results is required. To respond to this issue, we use the uncondi-
tional quantile regression technique described in the methodology
section and plot the coefficients of EO and El for each decile of our
EcP indicators (see also the estimations reported in full in Tables A1-
A4 in the appendix). First, we can observe that both EnP indicators
positively affect ROA only when the latter is above a certain critical
level (i.e., the third decile). Second, the magnitude of this effect
increases with the quantiles of the ROA distribution. Finally, EO and
El also have a positive effect on ROE; in particular, EnP indicators
boost ROE when the latter is between the third and the eighth
decile of its distribution. Therefore, we can confirm the existence of
increasing returns on EO and El for firms with better EcP, as postu-
lated in Hypotheses 1b and 3b. This also indicates that average esti-
mates are sensitive to outliers. In line with Table 4, we also found
that the CF residual is significant mainly for ROA, indicating that
endogeneity is a serious issue, especially for liabilities.

5.3 | Testing Hypotheses 2 and 4: EnP and resource
management capability

So far we have found that EnP has a positive impact on EcP, measured
using standard performance indicators, namely, ROA and ROE. How-
ever, these indicators are financial ratios that represent the percent-
age of net income a company earns in relation to its resources. This
means that a firm can be characterized by relatively high ratios
because it generates high profits or employs fewer resources or both.
Therefore, the positive impact of EnP on EcP may involve an increase
in net income or a decrease in total assets (equity). In the first case,
the firm is becoming more profitable; in the second case, the firm is
becoming an asset-light company.

In this sense, both ROA and ROE are measures of efficiency
because they tell us the quantity of resources a firm needs to gener-
ate a given income or the amount of profit a firm can earn given a
certain stock of resources. Therefore, EnP can affect a firm's effi-
ciency either by increasing its profitability per unit of resources or
by decreasing the stock of resources needed to generate a unit
of income.

Tables 5 and 6 address this issue using an unconditional inter-
quantile regression method. Specifically, we divided the distribu-
tions of ROA and ROE components into two equal parts and
carried out an unconditional quantile regression analysis. The first
part of the distribution encompasses the first to the fifth decile,
whereas the second part of the distribution encompasses the fifth
to the ninth decile.

Columns 1 and 2 in both tables show that EnP reduces EBIT only
when these earnings are already low, and Columns 3-6 show that
EnP hinders a firm's capitalization, in terms of both equity and total
assets, when this capitalization is already low. This means that the
positive effect of EnP on EcP applies to asset-light companies, making

them even lighter. On the one hand, EnP reduces the earnings of less



BASSETTI ET AL.

]
:

10 Busi Strat
v | WILEY_Bissma

‘700>d_'500>d_‘T0>d.
*A1Nb3 U0 UINJaJ ‘JOY SISSE U0 UINJaL ‘YO JUsWdoRASp pue Udieasal ‘Y DNjeA 193IeW ‘A LMIA 399442 PaxIy ‘I ‘SoxXe} pue 3saJa3ul 24043¢ SSUIULEd | |G ‘UOIFDUNS [043U0D ‘47 SUOIFRIARIGQY

"sasayjualed Ul aJe SI0LID PIepUE)S }SNGOI-PaI)SN|D "pUeSNOY} AQ POPIAIP SJE SIUSIDSS0D ‘T S|Ge] YPM dUl| U] "S3|103p

Yjuiu 03 Yy pue sa|1oap Yij 03 3S11j 0} J9JaJ s[eAlajul d)izuenbiajul pue (JOY) YO 4O Sjusuodwod 3y} aJe sajgelleA Juapuadap aiaym ‘suoissaigdal ajijuenb-I1ajul [eUOIIPUOIUN 4D-F4 3y} suodal 3|qe) Ssiy] 210N

¥6L°0
710

SOA

vLT'L

(T66'7€6) 992°5zE
(068'291) _006'SLE
(€6T°9€9) ¥10'8TL—
(809852) ,.610°02ST
(cT19729¢) eLe€Ty
(ovrove) 98T 6vc—
(9)

(yauu 03 yyid)

6¥L0
900

SOA

vLT'L

(€80°€8) . .8¥€90€~
(6£89) , veevT
(c66'99) €L6°GL—
(ot6'2) ., 9.81¢C
(6v6°62) ., 606 07T
(886'87) ,..0€8'6€T~
(s)

(Yny 03 3s414)

s)osse [e10]

1190
0£0°0

SOA

VLT,

(0zE 6€Y) Y2082y~
(LL¥0L) 0LTL9T
(0£9°LT€) 569'59€~
(9v8'STT) . LV8'SEY

6590
¥20°0

SOA

YT,

(9662€) ,_ €L8T6~
(YE0'€E) , ¥96'9
(909'52) 99€°ST—
(c15°€) . v0E0T

(TS8°18T) 876 TTT (S09°2T) , 9vL'SS
(8G€°€8T) €9L'69— (€907CT) , . LT6'€S—
(¥ (€)

(yauiu 03 yy1d) (Yny 01 3s414)
Aynb3

¥2L0 0v9°0

800 7200

SOA SOA

vLT'L vLT'L

(806'09) 9T#'€T— (€ST19) . ceLvT—
(102'9) 299’11 (66€0) ,02L°0
(#00%S) ,,€8T'SET (8eSv) cLE T
(TeLvt) 04866 (695°0) ,..L0ET
(850%¢7) 186'LE~ (€207) ,,.£vS°6
(859°€2) €18'SE (886'T) ,,.T6€ 6~
(@) (T)

(yauiu 03 yy14) (433 03 3su1d)
NE:E]

Nm [|ed2AQ

2 uiynm

34 w4

N

90UBUJSA0D)
9ZIS

asy

ALDIW

|enpisaJl 4O
CO_HN>OCC_I>CM

a|qeriep

(suoissa.gas a|iuenbialul [BUOIHIPUODIUN 4)-3) UOIJEAOUUI [EJUSWIUOIIAUT pue sjusuodwod (JO) YOI 9 319V.1

‘100 >d

'500>d_T0>d,

"AjInba Uo uIN3aJ ‘JOY {S}9SSE UO LINJRI ‘YO JusWdolaAap pue Yyoieasal ‘Y ‘SNnjeA Jaxew ‘AN 10943 paxly ‘J4 {saxe} pue 1saiajul 21049q sSUIUIES ‘| [gT ‘UOIIOUNY [0JIUOD ‘4D [SUOIIEIASIGAY

'sasayjualed Uj a.e SI01d pJepuels 3SNgou-paialsn|) "puesnoyy Aq PapIAIP aJe sjUSId1S0d ‘T S|qe] YIM aul| U] 'sa|1oap

YIUIU 0} Y1 pue S3[129P Ui 03 3541 03 49424 S|EAISIUL d[13UENDISIUL pUE (FJOY) YO 4O Sjusuodwod ay} aJe sa|gelieA Juapuadap 249UyMm ‘SuoissaiSal ajiauenb-ajul [eUOI}PUOIUN 4]-T4 3y} SH0daJ d|ge} SIYL 930N

¥6L°0
ovT0

SOA

vLTL

(9222v6) 6£L718E
(S0S°€9T) _ ¥69vLE
(TS0'CE9) 0S8 TTL—
(STS'192) . YET'TIST
(£0£°602) .£09°95€
(£80°8LT) 92L'9€T~
(9)

(y3uru 03 yyi4)

6%L0

6£0°0

SOA

vLTL

(610°€8) . 808'6LC2~
(€£89) 0LL€T
(T09'99) ¥96 1L~
(£908) 9ev8T
(018°£T) _,.SSE8Y

(¥S6vT) ., 66T TL—
(s)

(yny 03 3su14)

sjosse [e30]

LL90

1£0°0

SOA

vLTL

(628'6Th) TvL ST~
(€v'0L) ,,£88°99T
(€L¥'9T€) SOV H9E—
(SSLLTT) |, LYTvEY
(T85°€0T) 6T5°8ET
(90T°16) 6£9vE—
(v)

(yauu 03 yy14)

199°0
8200

SOA

vLTL

(LL97T€)  L¥rTs—
(S¥0'€) 95,9
(6£€'52) T00'ST—
(155°€) .vL6'8
(65£°2) OTVET

(9029) ,, .¥TsLT—
(€)

(yny 03 3s414)

Aynb3

ZAA0)

8L0°0

SOA

vLTL

(859°'T9) TTT°TC—
(¢L19) 1v8T1
(EYOVS)  TEIVET
(LS6vT) . ¥LOL6
(TLEET) €80'9T—
(S82°CT) 095761
(@)

(y3uru 03 yy4)

1490

£20°0

SOA

vLTL

(8€T9) £88°CT—
(£6€°0) ,289°0
(€zsv) 96TC—
(165°0),.,€90°C
(0eT'1) , £5L°C
(620T) ,, Ev8—
(1)

(Y 03 3s414)

lig3

24 [[B12A0

2 UIYUAA
34wy

N

DDUEBUIDA0D)
azs

ay

ADIN

|enpisal 4D
CO_«mucw_\_OI>Cm_

a|qeuep

(suoissaigaJ aj1puenb.ajul [EUOI}PUODUN 4)-J4) UOIFEIUSLIO [EIUSWUOIIAUS pue sjusuodwod (JOY) YO :Uoiewnnsa |9polN 6 319V.L



BASSETTI ET AL.

. S ERP VI -
By B 8 WILEY L

profitable firms; on the other hand, it makes firms lighter in terms of
the resources needed for the production process. Tables 3 and 4 and
Figures 1 and 2 show that the net effect of EnP on our financial ratios
is positive and that, therefore, all firms that gain efficiency from EnP
become asset-light companies. In other words, green companies tend
to be more efficient than nongreen companies because they can gen-
erate the same streams of income while employing fewer resources,

as postulated in Hypotheses 2 and 4.

6 | DISCUSSION AND CONCLUSIONS

6.1 | Main findings

Widespread concern regarding environmental degradation has caused
companies to introduce new production processes and services aimed
at preserving natural resources and the environment in general
(Linnenluecke et al., 2012). However, it is not certain whether it pays
to be green. In this work, we conduct a sophisticated longitudinal
empirical analysis of a large group of US companies to explore the
effects of EnP on EcP.

The results generally confirm a positive correlation between
EnP and EcP. Our evidence also allows us to disentangle the effects
of EO in general from a strong commitment toward sustainability
demonstrated by a firm's ability to produce El. From a methodolog-
ical point of view, comparing two indicators of EcP (ROA and ROE)
enables us to provide novel insights into the relationship between
business strategy, environmental impact, and EcP. On average,
higher EnP leads to better results in terms of ROA but not in terms
of ROE. Therefore, our work contributes to the theoretical under-
standing of how EO and El relate to EcP and, due to the rigorous
methodological framework applied, provides robust and generaliz-
able results that shed light on a disputed issue previously discussed
in the literature but with inconsistent and fuzzy conclusions
(Walls et al., 2012).

Moreover, our analysis considers firms' heterogeneity in terms of
EcP. By considering the differential impact of green investment on
firms with different levels of performance, we discover not only that
higher EnP has a positive effect on both ROA and ROE but also that
EnP vyields increasing returns. This evidence enables us to conclude
that EnP works as multiplier for EcP because the future competitive-
ness of firms is increasingly related to their capacity to proactively
address environmental issues. Thus, EnP is inherently connected to
sustaining competitive advantage, which suggests that firms should
consider resources that enable them to reduce their environmental
impact to be strategic resources.

Decomposition of the EcP indicators indicates that green firms
show better resource management ability, which allows them to
reach the same EcP while exploiting fewer resources. The circular
economy argument, which illuminates the advantages of reuse and
recycling (Gaustad et al., 2018; George et al., 2015; Ghisellini
et al., 2018), contributes to explaining this result. Recent studies

have highlighted that circular economy practices not only have a

positive effect on the culture of a business but also improve the
bottom line (Raworth, 2017). Our results demonstrate that theories
developed during the 1970s and 1980s, which predominantly reg-
arded CSR as an additional cost (Friedman, 1970; McGuire
et al,, 1988) are now outdated and that the transition to an “inclu-
sive” economy not only benefits society in general but also gener-
ates profits at the corporate level. If it still holds that environmental
investments in general, and El in particular, require a rethinking of
business models with respect to ecological constraints, it emerges
that the related increase in costs in the short term is compensated
by the profits achievable in the long run (Ghisellini et al., 2018). Our
results confirm the importance of adopting circular economy prac-
tices, not only to improve the well-being of society but also to
achieve sustainable competitive advantages. The empirical evidence
supports rethinking the linear economic concept of waste and
replacing it with a cradle-to-cradle circular perspective. This was dis-
cussed during a circular economy conference (Circularity 19) in Min-
neapolis on June 18-20, 2019, which emphasized how a circular
economy can create profitable opportunities along all parts of the

economic spectrum.

6.2 | Managerial and policy implications

The findings of this research are novel and will certainly strengthen
the motivation of managers and policy-makers to adopt environmen-
tal practices. Enhancing EnP enables firms to reduce the environmen-
tal impact of their production processes while engaging in a
systematic process of green innovation, which, as our findings demon-
strate, can be even more rewarding.

Managers should consider environmental protection measures as
opportunities to gain sustainable competitive advantages and intro-
duce Els, such as those connected to circular economy practices, to
reuse or recycle resources. The widespread introduction of cost and
benefit measures related to green investments could help managers
to evaluate both a company's commitment to environmental practices
and the advantages of resource reuse processes (Porter & Van der
Linde, 1995). In sum, managers should integrate environmental strate-
gies into their business models, which should be increasingly oriented
toward environmental protection.

Our results also have several implications for policy-makers.
Policy-makers should take proactive roles in developing relevant envi-
ronmental regulations to encourage companies to strengthen their
commitment to environmental sustainability. It would be beneficial for
policy-makers to formulate guidelines for environmental management

and identify appropriate incentives at different territorial levels.

6.3 | Limitations and further research
While emphasizing the original contribution of this work, we wish to
acknowledge certain limitations. The first relates to the use of an

aggregate measure of environmental sustainability taken from
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ASSET4. As highlighted in the existing literature, an aggregate mea-
sure may be susceptible to subjectivity bias. Ratings are provided by
socially responsible professionals who compile qualitative or quantita-
tive data based on their own definitions of CSR (McWilliams, Rupp,
Siegel, Gunter, & Waldman, 2019). A second limitation relates to the
use of accounting-based indicators as dependent variables, which may
suffer from inconsistencies due to heterogeneous accounting proce-
dures (Briloff, 1981) and may also be subject to managerial manipula-
tion. In further research, it could be interesting to also consider
market-based indicators to capture investors' evaluations of firms'

capabilities to increase future revenues.
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