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Abstract In this study, we examine whether corporate

environmental responsibility (CER) plays a role in

enhancing operating performance in the financial services

sector. Because achieving success with CER investing is

often a long-term process, we maintain that by effectively

investing in CER, executives can decrease their firms’

environmental costs, thereby enhancing operating perfor-

mance. By employing a unique environmental dataset

covering 29 countries, we find that the reducing of envi-

ronmental costs takes at least 1 or 2 years before enhancing

return on assets. We also find that reducing environmental

costs has a more immediate and substantial effect on the

performance of financial services firms in well-developed

financial markets than in less-developed financial markets.

These results are economically and statistically significant

and robust even after alleviating endogeneity and using an

additional performance measure. We interpret our empiri-

cal results as supporting the social impact and reputation-

building hypothesis. Our findings also suggest that policy

makers dealing with corporate sustainability management

should pursue an environment-centered industry policy not

only at the manufacturing sector but also at the financial

services sector, as firms in both sectors with lower envi-

ronmental costs perform better.

Keywords Corporate environmental responsibility �
Environmental costs � Financial performance � Corporate
social responsibility � Environmental sustainability

management

Introduction

Recently, an increasing number of financial institutions are

accepting the idea that there is room to increase their social

and environmental responsibilities. Commercial banks are

becoming increasingly aware that their clients’ misman-

agement of environmental and social risks may in turn

dampen their own business as lenders (De la Cuesta-

González et al. 2006). In addition, diverse stakeholders are

requiring financial institutions to improve their social and

environmental performance. As a result, some banks are

developing corporate social responsibility (CSR) programs,

corporate environmental responsibility (CER) policies, and

management systems to reduce potential social and envi-

ronmental risks, and improve their performance. These

activities by banks are often observed even though they do

not produce hazardous chemicals or discharge toxic pol-

lutants and thus apparently they might not be viewed as

involved with environmental issues (Cowton and Thomp-

son 2000). Their clients’ involvement in environmental

degradation, however, will not only invite public criticism

and adverse customer reaction, but also might make reg-

ulations more stringent which can impair the bank
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profitability by curbing market for the products of their

customers.

Consequently, financial institutions can even be held

responsible for their clients’ environmental impacts. Thus,

banks have strong prudential reasons for trying to avoid

lending in ways that expose them to environmental risk and

have clear incentive to incorporating environmental crite-

ria, such as CER policies, into the lending decision-making

process (Islam et al. 2012). Similarly, in the retail deposit

market side, various financial institutions in many devel-

oped countries offer specialized savings accounts to the

public. They promote that the savings will be used to

finance environmentally sound projects and/or for opera-

tions of social entrepreneurs who find it hard to get access

to finance from conventional institutions because private

households have the opportunity to save or invest their

money not only on the basis of financial rewards, but also

in the face of the nonmonetary value of savings and

investments (Scholtens 2006, 2009).

Banks increasingly admit the responsibility of indirect

involvement in environmental damages and recognize their

environmental sustainability, which is one part of their

CER and CSR, to strike a balance between economic and

social goals to encourage the efficient use of resources

(Islam et al. 2012). The integration of environmental sus-

tainability into the banking sector has typically taken two

key directions: (i) The pursuit of environmental and social

responsibility in a bank’s operations through environmental

initiatives (such as recycling programs or improvements in

energy efficiency and environmental cost reduction by

CER investing in clean technology) and socially respon-

sible initiatives (such as support for cultural events,

improved human resource practices, and charitable dona-

tions); and (ii) The integration of sustainability into a

bank’s core businesses through the integration of envi-

ronmental and social considerations into product design,

mission policy, and strategies. Examples include the inte-

gration of environmental criteria into lending and invest-

ment strategy, and the development of new products that

provide environmental businesses with easier access to

capital (International Institute for Sustainable Development

2013).1

In this paper, we examine how environmental costs

reduction by CER investing affects the operating perfor-

mance of firms in the financial services industries over the

long term.2 Achieving success with CER is often a long-

term process, taking years to fully develop, institute, and

pay off financially. Yet most existing research is based on a

short-time horizon and shows mixed results in linking CER

to profitability. Our study, thus, further extends Wu and

Shen’s (2013) recent CSR–CFP work by exploring the

relationship between CER and CFP in a broader financial

industry sector.3 We focus on environmental costs because

a key driver of CER engagement is the potential for

environmental cost savings associated with measures such

as energy, materials, and waste reductions (King and

Lenox 2002).4 The environmental costs–CFP association

has been largely overlooked in the previous literature. To

the best of our knowledge, there is little evidence from an

international set of firms on the significance or economic

magnitude of the relation between environmental costs and

CFP in the financial services sector. We examine the total

environmental costs (TEC)–CFP association to investigate

whether a firm’s engagement in CER activities does reduce

environmental costs and enhance CFP while determining

1 Bank of America, for instance, completed $20 billion environmen-

tal business initiatives, such as BOA Tower at One Bryant Park in

2010 which they established in 2007 and financed World’s largest

distributed solar project in 2011. In addition, they launched their new

$50 billion goal to put their capital to achieve many significant

environmental milestones (BOA Environmental sustainability 2013).

Another example can be found from the BNP Paribas Group that

operates in 78 countries and employs nearly 190,000 employees over

7,000 bank branches (of which more than 2,500 are in France). As a

participant in the global economy, BNP Paribas has a role to play in

protecting the environment. In accordance with this responsibility,

acting to combat climate change is one of the BNP Paribas Group’s

Footnote 1 continued

priorities. As a result, the Group works both to reduce the negative

effects and to increase the positive effects that it may have on the

environment through (i) financing new infrastructure designed to fight

climate change (such as renewable energy, collective urban trans-

portation, water treatment and distribution, the construction of eco-

logical towns, etc.); (ii) in the same way that they encourage their

customers to take environmental criteria into account when planning

their projects, they take steps to reduce their own ecological footprint

as much as possible; and (iii) the ‘‘Climate Initiative’’—a 3-year

program with an endowment of 3 million euros—launched in 2011 by

the BNP Paribas Foundation in collaboration with the CSR Delega-

tion, supports five research projects focusing on climate change, its

causal factors, and its consequences.
2 CER investing includes recycling programs and/or clean technol-

ogy investing.
3 In a recent work, Wu and Shen (2013) suggest that CSR in the

banking industry is positively associated with CFP in terms of return

on assets and return on equity. In many developed countries, various

financial institutions offer specialized savings accounts to the public

while promoting that the savings will be used to finance environ-

mentally sound projects and/or for operations of social entrepreneurs

who find it hard to get access to finance from conventional institutions

because private households have the opportunity to save or invest

their money not only on the basis of financial rewards, but also in the

face of the non-monetary value of savings and investments (Scholtens

2006, 2009).
4 Green (2010), in his U.N. report, suggests that World’s top 3,000

companies created $2.2 trillion environmental damage costs in

2008 year alone. (http://dirt.asla.org/2010/02/24/new-u-n-report-

worlds-top-3000-companies-created-2-2-trillion-in-environmental-

damage/). According to Vogel (2005), Dupont has saved $2 billion

due to energy efficiency practices; BP made $650 million in savings

from its energy reduction strategies between 1998 and 2002; and IBM

saved $792 million between 1990 and 2002.
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the relative importance of the social impact and reputation

building compared with a trade-off and negative synergy or

a positive synergy as an explanation.5 We employ dynamic

generalized method of moment (GMM) methodology that

is less prone to endogeneity concerns that usually taint the

previous estimation of relationship between CSR (and,

therefore, possibly CER as well because CER is an

important subset of CSR) and CFP (McWilliams and Siegel

2000). The environmental costs–CFP relation is examined

by mitigating the endogeneity problem due to reverse

causality and autocorrelation using Arellano and Bond’s

(1991) dynamic GMM and the dynamic system generalized

methods of moment (GMM), following Blundell and Bond

(1998) and Wintoki et al. (2012).

There are ongoing debates in the previous literature

about investment in CER and its effect on corporate

financial performance (CFP), although their main focus is

not on financial institutions. Proponents of CER argue that

firms invest too little in it (Derwall et al. 2005; Guenster

et al. 2006; Weber et al. 2008). They assert that firms can

improve their CFP by increasing their investment in CER.

Opponents claim that firms invest too much in CER,

arguing that such investments waste valuable resources and

that firms can enhance their CFP by decreasing their

investment in CER.6 Still others maintain that firms should

invest just enough in CER, not too much and not too little,

adjusting CER levels up or down to maximize CFP (Kim

and Statman 2012). We expect our investigation to con-

tribute to the existing literature by providing empirical

evidence from financial services sector. We also offer

additional insights into the question and mitigate some of

the measurement problems experienced in previous

research. We extend this line of research by investigating

the effects of environmental costs on firm’s operating

performance in the financial services sector including

banks, securities, real estate, and insurance firms following

Lown et al. (2000) across multiple countries, regions, and

industries along with levels of financial market

development.

The remainder of this paper is organized as follows. In

the following section, we discuss the literature examining

the relation between environmental management and

financial performance. We also review the literature on

environmental costs and corporate finance to formulate the

associated hypotheses. Next, we describe the sample data

and discuss the empirical methodologies used to test our

hypotheses. Empirical results are provided in the following

section. We then summarize our findings, limitations, and

implications of this paper in the discussion section and

conclude the paper in the last section.

Literature Review and Hypotheses Development

CER and CFP

While researchers have long examined the relationship

between environmental management and CFP, the evi-

dence is inconclusive (Porter 1990; Nehrt 1996; Russo and

Fouts 1997; Miles and Covin 2000; Margolis and Walsh

2003; Thomas et al. 2007; Jo et al. 2014). Academic

research on the relationship between environmental man-

agement and CFP is indeed still in an early stage despite

the fact that this issue has become significantly important

in recent years. Porter (1990) maintains that environmental

regulations lead to technology innovation and enhance

companies’ competitiveness in the long term. He also notes

that environmental innovation technology can minimize

the costs generated by inefficient production processes.

Thus, innovation related to environmental improvement is

likely to maintain relatively low production costs, allowing

firms to be more competitive. Based on 50 chemical

bleached paper pulp firms in 8 countries, Nehrt (1996)

suggests that firms investing earlier in pollution-reducing

technologies have a greater financial advantage. He argues

that pollution-reducing technologies may enable firms to

reduce unit production costs and enhance sales in the long

term.

Hart and Ahuja (1996) examine the relation between

emissions reduction and firm performance using data

drawn from the Investor Responsibility Research Center

(IRRC)’s corporate environmental profile. They use

IRRC’s environment profile as an independent variable that

provides a summary of the reported emissions of selected

pollutants from U.S. manufacturing facilities, and use ROA

as a measure of CFP. The result indicates that reducing

emissions increases efficiency, saves money, and gives

firms a cost advantage. Russo and Fouts (1997) test the

relation between CER and economic performance with an

analysis of 243 firms over 2 years. They use the environ-

mental ratings of Franklin Research and Development

Corporation (FRDC), which uses four specific questions to

5 Detailed descriptions of the social impact and reputation building

versus a trade-off and negative synergy or a positive synergy

argument are given in the literature review and hypotheses formu-

lation section.
6 Karnani (2012) argues that in circumstances in which CFP and

social welfare are in direct opposition, an appeal to CER will almost

always be ineffective, because top managers are unlikely to act

voluntarily against shareholder interests. Jo (2003) suggests, however,

that financial analysts have an incentive to follow stocks of socially

and environmentally responsible companies, because such stocks

meet the growing demands and psychology of the investment

community, who want to combine the usual investment goal of

maximizing risk-adjusted returns with social and environmental

responsibility, the concept persistently advocated by various stake-

holders and the investment community for the last five decades.
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evaluate companies. Their results indicate that firms with

environment-friendly management tend to achieve higher

economic performance.

Miles and Covin (2000) further examine the interrela-

tionships between environmental performance, company

reputation, and financial performance. They find that cor-

porate reputation is one of the most important intangible

assets related to marketing and firm performance. They

conclude that good environmental management provides

firms with a reputational advantage that leads to increased

marketing and financial performance. Similarly, Konar and

Cohen (2001) show that poor environmental performance

has a negative effect on intangible asset values such as the

reputations of manufacturing firms in the S&P 500. They

argue that good environmental management may provide

firms with better reputations that subsequently help

increase firm performance. They conclude that good

environmental management provides firms with a reputa-

tional advantage that leads to increased marketing and

financial performance. We call this effect the social impact

and reputation-building hypothesis.

Using the Trucost database exclusively for 33 U.S.

electric power companies on environmental costs for the

2004, Thomas et al. (2007) investigate the difference

between economic value-added (EVA) and environmental

costs-adjusted EVA (i.e., TruEVA). They find that the

majority of firms experience a positive EVA that turns into

a negative TruEVA after considering the environmental

costs. In contrast, Dawkins and Fraas (2011) investigate the

relation between environmental performance and voluntary

climate change disclosure using the Trucost data of S&P

500 companies. They find a positive relation between

environmental performance and disclosure. Their study

also identifies the importance of media visibility in dis-

closure types and recognizes other factors that interact with

environmental performance to influence corporate respon-

ses. Mahoney and Roberts (2007) perform empirical anal-

yses on a large sample of publicly held Canadian firms.

Based on tests using 4 years of panel data, they find sig-

nificant relations between environmental activities and

CFP. Jo et al. (2014) examine how environmental costs

affect the CFP of manufacturing firms around the world.

Existing literature, however, does not explore whether

and why CER matters for financial firms. In order to learn

further from previously accumulated wisdom, we next

briefly review the extant literature on the relation between

CSR and CFP as CER is an important subset of CSR.

CSR and CFP

Although the existing empirical evidence on the relation

between CSR and CFP is, at best, mixed, there is well-

documented literature that CSR and CFP are positively

related (Marom 2006; Beurden and Gossling 2008; Jo and

Harjoto 2011, 2012; Cheng et al. 2013, among others).

Extant studies broadly report that firms with a higher level

of CSR are associated with greater CFP. This suggests that

although CSR activities incur costs, their positive effects

on CFP typically surpass the costs. Preston and O’Bannon

(1997) further discuss that there are intermediate mecha-

nisms for CSR activities including enhancing firms’ repu-

tations, decreasing business failure and risk premiums,

reducing the costs of capital, increasing profit opportuni-

ties, and ultimately positively influencing CFP. This is

often called the social impact hypothesis, which is based on

stakeholder theory and argues that serving the implicit

claims of stakeholders enhances company reputation and

positively affects CFP (Freeman 1984; Makni, Francoeur

and Bellavance 2009).7 Marom (2006) also points out that

this positive effect can come from hiring more qualified

employees, increased sales from satisfied customers,

improved reputation, and easier access to raising capital.8

Using data from a sample of U.S. commercial banks,

Simpson and Kohers (2002) extend the research on cor-

porate social performance and financial performance by

providing empirical support for a positive CSR–CFP link.

They find that the positive link between CSR and CFP is a

universal phenomenon which ranges from the manufac-

turing sector to the financial services sector. De la Cuesta-

González et al. (2006) maintain that a typical banking

system can generate ethical engagements, not only for its

customers, but also for society through the marketing of

ethical financial products. Hence, De la Cuesta-González

et al. (2006) conclude that CSR activities by firms in the

financial services sector reduce the potential risks of the

financial system and can improve firm performance.

In addition, there is evidence that CSR activities can

reduce the firm’s borrowing costs. Heinkel et al. (2001)

explore the effect of exclusionary ethical investing on

corporate behavior in a risk-averse, equilibrium setting.

7 Mahoney (2012) defines stakeholders as ‘‘…those persons and

groups who contribute to the wealth-creating potential of the firm and

are its potential beneficiaries and/or those who voluntarily or

involuntarily become exposed to risk from the activities of a firm…
Thus, stakeholders include shareholders, holders of options issued by

the firm, debt holders, employees (especially those investing firm-

specific human capital), local communities, environment as latent

stakeholders, regulatory authorities, the government, inter-organiza-

tional alliance partners, customers and suppliers.’’
8 Defining and measuring CSR have also been an important task in

the literature. Earlier studies such as Frederick (1994) and Griffin

(2000) report that there is no consensus on the content of CSR.

However, Beurden and Gossling (2008) analyze existing CSR studies

and identify three categories: social concerns; social actions such as

philanthropy, social programs, and pollution control; and corporate

reputation ratings. Brickley et al. (2002) argue that the stock market

can value such intangible assets as a firm’s reputation which is

produced by its ethical behavior as a collective.
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They show that exclusionary ethical investing leads to

polluting firms being held by fewer investors since green

investors eschew polluting firms’ stock. This lack of risk

sharing among non-green investors leads to lower stock

prices for polluting firms, thus raising their cost of capital.

If the higher cost of capital more than overcomes a cost of

reforming (i.e., a polluting firm cleaning up its activities),

then polluting firms will become socially responsible

because of exclusionary ethical investing. Bassen et al.

(2006) report that, on the risk side, CSR commitment tends

to lead to lower regulatory risk. Assuming that risk is a

major cost driver, companies with a good CSR perfor-

mance can reduce their cost of capital.

CSR is also considered important non-financial infor-

mation (Dhaliwal et al. 2011, 2012). The relation between

CSR and CFP is widely discussed both in academia and in

practice. Beurden and Gossling (2008) provide an exten-

sive review of this literature and report that the majority of

research finds a positive relation between CSR and CFP.

They present an overview of the results from 35 published

studies on the relation between CSR and CFP, revealing

that the majority (23 studies) find a positive relation, but

two find a negative relation and ten find a non-significant

relation.

Our brief review of the prior literature on CER and CFP

as well as CSR and CFP relations suggests that there have

been quite a few theoretical and empirical debates on the

relations between CER and CFP and between CSR and

CFP. Both the relations between CER (CSR) and CFP can

be positive, neutral, or negative. The debates on the rela-

tions between CER (CSR) and CFP involve two important

issues: direction and causality (Preston and O’Bannon

1997). Preston and O’Bannon (1997) distinguish the causal

sequence (does CSR affect CFP, does CFP cause CSR, or is

there a synergistic relation between the two) from the

direction of the CSR–CFP relation. They develop six

possible causal and directional hypotheses: social impact,

slack resources, trade-off, managerial opportunism, posi-

tive synergy, and negative synergy. Among those six

hypotheses, we consider three, slightly modified, to be

most relevant in the CER–CFP link within the financial

services industries; that is, (i) the social impact and repu-

tation building, (ii) trade-off and negative synergy, and (iii)

positive synergy hypotheses. Below we formulate our three

hypotheses based on the extant literature on the relations

between CER and CFP and between CSR and CFP.

Hypotheses Formulation

Our hypotheses have been largely developed from the well-

established organization literature on stakeholder theory.

Specifically, the social impact and reputation-building

hypothesis suggests that meeting the needs of diverse

stakeholders will lead to favorable CFP (Freeman 1984).

According to this hypothesis, serving the implicit claims of

stakeholders enhances a company’s reputation in a way

that positively influences its CFP (Freeman 1984; Makni

et al. 2009). Conversely, disappointing stakeholders may

have a negative effect on CFP (Preston and O’Bannon

1997). Based on this explanation, a company perceived by

its stakeholders as having a decent reputation will produce

a better CFP through the reputation–CFP market

mechanism.

This reputation building is particularly important in the

financial services sector because financial institutions are

repetitive players in the credit and financial market.9 In

particular, maintaining qualified personnel is crucial for

firms in the financial services industry to remain competi-

tive. Firms can hire competent staff through outstanding

CSR activities. Turban and Greening (1997) and Albinger

and Freeman (2000) argue that through CSR activities a

typical firm can gain reputation, and this will in turn let the

firm look attractive to employee applicants. Greening and

Turban (2000) present some interesting signaling theory

which shows that a firm’s CSR sends positive signals to

prospective job applicants about what it would be like to

work for a firm. Social impact theory further suggests that

job applicants have higher self-images when working for

socially responsive firms over their less responsive

counterparts.

Empirical evidence suggests that firm CSR activities

will raise reputation of the firm and hence consumers and

other stakeholders will have favorable attitude on its pro-

ducts, thereby increasing sales and gaining consumer loy-

alty. For example, Creyer (1997) shows that firms with the

high standard of business ethics provide significantly

positive impact on consumer purchase decision. Certain

consumers prefer products of ethical firms than unethical

firms. Mohr et al. (2001) further suggest that the level of

CSR activities affects consumer’s purchase decision mak-

ing along with firm investment decision. In particular, they

report that consumers frequently base their purchasing

decisions on such factors that whether firms protect the

environment and behave ethically. Finally, in the services

9 Focusing on the CSR brand, Ogrizek (2002) argues that CSR

branding is also becoming of paramount importance to the financial

service industries. If a financial firm mismanages the CSR branding,

its reputation can be damaged, which could have direct and indirect

negative effects on firm performance. Luo and Bhattacharya (2006)

use CSR to investigate the relation between CSR and firm market

value. They develop a conceptual framework for predicting that

(a) customer satisfaction partially mediates the relation between CSR

and firm market value, (b) corporate abilities moderate the financial

returns to CSR, and (3) these moderated relations are mediated by

customer satisfaction. They find that the results supporting this

framework and customer satisfaction play a significant role in the

relation between CSR and CFP.
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industry, Crespo and del Bosque (2005) provide evidence

that ethical codes and a clear philosophy of social com-

mitment, respect for the environment, and honesty in its

relationships with the stakeholders are more likely to

achieve better economic performance.

In addition, El Ghoul et al. (2011) examine firms in the

US manufacturing as well as financial service sector and

find evidence that superior CSR and CER activities can

reduce the costs of equity. In particular, investment in

improving responsible employee relations, environmental

policies, and product strategies contributes substantially to

reducing firms’ cost of equity. These findings support

arguments in the literature that firms with socially and

environmentally responsible practices have higher valua-

tion and lower risk.

The existing literature broadly has a notion that CSR

(CER) activities and CFP are positively related both in the

manufacturing sector and in the financial services sector.

Since CER constitutes a crucial part of CSR, we maintain

that CER investments such as environmental innovation

technology can decrease and minimize direct and indirect

environmental costs. Taken together, we expect the fol-

lowing hypothesis.

Hypothesis 1 To the extent that the social impact and

reputation-building hypothesis is valid in the financial

services sector and/or to the extent that the CER reduces

the borrowing costs in the financial services sector, we

expect a positive (inverse) association between investing in

CER (environmental costs) and CFP.

Next, the trade-off and negative synergy hypothesis

predicts that higher levels of CSR (or CER) lead to

decreased CFP and deals with the neo-classical econo-

mists’ position, which holds that socially responsible

behavior will offset few economic benefits due to its

numerous costs (Waddock and Graves 1997). ‘‘This

hypothesis reflects the classic Friedman’s (1970) position

and is supported by the well-known early finding of Vance

(1975) that corporations displaying strong social creden-

tials experience declining stock prices relative to the

market average’’ (Preston and O’Bannon 1997, p. 421).

This is due to the socially responsible behavior, which is

likely to net economic benefits while its various costs

reduce profits and shareholder wealth, forming a vicious

circle (Makni et al. 2009). Brammer et al. (2006) investi-

gate the relation between CSR and CFP for a sample of

U.K. companies and find that firms with higher CSR ratings

tend to experience diminishing financial returns. Firms

with low CSR, however, considerably outperform the

market. Boyle et al. (1997) also find a similar inverse

relation between CSR and CFP. Analogously, if CER is

viewed as a trade-off and negative synergy, CER investing

will decrease CFP while our positive stance of a CER

investing–environmental cost savings remains valid. Taken

together, we expect the following.

Hypothesis 2 To the extent that CER is viewed as a

trade-off and negative synergy, we expect a negative

(positive) association between CER investing (environ-

mental cost) and CFP.

Clearly, in relation to Hypotheses 1 and 2, the null

hypothesis is that CER investing is not associated with

CFP. In contrast to the trade-off and negative synergy

hypothesis, the positive synergy hypothesis supposes that

higher levels of CSR (or CER) lead to an improvement of

CFP and offers the possibility of reinvestment in socially

responsible activities. Therefore, there may be a simulta-

neous and interactive positive relation between CSR (or

CER) and CFP (Waddock and Graves 1997; Ruf et al.

2001; Makni et al. 2009). Waddock and Graves (1997)

investigate the empirical link between CSR and CFP and

find that CSR is positively associated with prior and future

CFP, suggesting the possibility of bi-directional causality,

i.e., CSR causing CFP, and vice versa. It is notable that

they measure CSR with a constructed index based on five

factors related to stakeholders and three factors with

responsiveness to significant external pressure.

Barnett and Salomon (2006) measure the financial–

social performance link within mutual funds that practice

socially responsible investing (SRI) through a panel of 61

SRI funds from 1972 to 2000. They find that as the number

of social screens used by an SRI fund increases, financial

returns initially decline and then rebound as the number of

screens reaches a maximum. Ruf et al. (2001) examine how

changes in CSR relate to changes in financial accounting

measures from a stakeholder perspective. This provides

better control over extraneous factors and a more sensitive

test than examining the levels of CSR. They find that

changes in CSR are positively related to growth in sales for

the current and subsequent years, which again indicates bi-

directional causality. Waddock and Graves (1997), Ruf

et al. (2001), and Makni et al. (2009) suggest the possibility

that CSR not only follows CFP, but also drives it, forming

a virtuous circle. Following this stream of studies, we

postulate that this bi-directional causal effect may also

affect CER–CFP association. Consequently, we expect the

following.

Hypothesis 3 To the extent that CER is viewed as a

positive synergy, we expect CER investing (environmental

cost) to positively (inversely) affect CFP while CFP posi-

tively influences CER investing.

Whether Hypothesis 1, 2, or 3 has greater validity is an

open empirical question, so in the following sections, we

examine the effect that environmental costs have on CFP,

and vice versa, using empirical data.
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Data and Methodology

Data Description

The unique environment cost data used here are provided

by Trucost Plc for listed firms around the world over the

2002–2011 period.10 Trucost is the largest database of

greenhouse emissions. Their model includes the six main

greenhouse gases regulated by the Kyoto Protocol—carbon

dioxide (CO2), methane (CH4), nitrous oxide (N2O), hy-

drofluorocarbons (HFCs), perfluorocarbons (PFCs), and

sulfur hexafluoride (SF6). The quantity of profile of a

company is calculated and a damage cost is applied to each

resource and emission to generate an external environ-

mental cost profile. The costs represent the quantities of

natural resources used or pollutants emitted multiplied by

their environmental damage costs to society. External costs

are incurred whenever a natural resource is used or emis-

sions are made to air, land, or water. Trucost prices the

damage that is done to society and human capital by pol-

lutants and natural resource use, including quantifying

associated with health costs. By applying a price to each

environmental resource, based on the environmental

impact of that resource, the input/output-based model

analyzes, in financial terms, the productivity and environ-

mental performance of each sector.

By multiplying its physical quantity by a notional price

based on economic estimates of the marginal damages,

Trucost Plc calculates the total direct and indirect external

environmental costs. The total direct environmental costs

are imposed on the rest of the economy by the firm’s

operations and based on six direct emissions: greenhouse

gases’ direct cost, water direct cost, waste direct cost, land

and water pollutants’ direct cost, air pollutants’ direct cost,

and natural resource use’ direct cost. The total indirect

environmental costs are the environmental effects of six

indirect emissions: greenhouse gases’ indirect cost, water

indirect cost, waste indirect cost, land and water pollutants’

indirect cost, air pollutants’ indirect cost, and natural

resource use’ indirect cost (see the details of Trucost data

explanation in Appendix 1). We use total environmental

costs, which are the sum of total direct and indirect envi-

ronmental costs. In the financial service industries, how-

ever, total environmental costs are mostly composed of

indirect environmental costs. Total direct environmental

costs are the direct environmental effects that a company

has on the environment through their own activities while

total indirect environmental costs are the consequences of

the activities of the reporting entity that occur in sources

owned or controlled by another entity. For example, the

water that a company uses from a river would be a direct

impact, whereas water provided by a utility company

would be an indirect impact. Using input/output modeling,

Trucost Plc calculates these direct environmental impacts

in quantity terms (i.e., tonnes, cubic meters, etc.), and

financial terms, so that they can be ranked accordingly as

direct external costs. The quantities of all direct emissions

are multiplied by their respective environmental damage

costs as calculated by Trucost and its academic panel.

Similarly, Trucost Plc calculates total indirect environ-

mental costs by multiplying the quantities of all indirect

emissions and their respective environmental damage costs

as obtained by Trucost and its academic panel. For

instance, water purchased by the company from utility

companies and abstracted water were estimated to be used

in the whole upstream supply chain. This quantity of water

is multiplied by its associated indirect external cost. The

other main sources of total indirect environmental costs are

the costs of CO2 emissions from the consumption of pur-

chased electricity and employees’ business trips. See more

details of each component of total environmental costs in

Appendix 1.

The financial statement data used in our analyses are

collected from the Worldscope database by Thomson Fi-

nancials and S&P Capital IQ for 29 countries over the

2002–2011 period. We change the monetary unit of each

country’s data to U.S. dollars and include banks, security

corporations, and insurance companies as non-bank finan-

cial institutions (NBFIs) and firms in real estate develop-

ment in our financial services sector, following Lown et al.

(2000). Specifically, our sample comprises 4,924 firm-year

observations, 1,783 of which belong to 11 countries in the

Asia Pacific region; 1,836 of which are from 16 European

countries; and 1,305 of which are affiliated with the U.S.

and Canada. This is a largely expanded dataset and sample

period from earlier studies, such as that of Thomas et al.

(2007), who examine 33 U.S. electric power companies.

We winsorize the dependent variable and explanatory

variables at 1 and 99 % to take into account the extreme

outlier observations.

Empirical Design

We use panel data regression analyses similar to those used

by Barclay and Smith (1995) and Benson and Davidson

(2009) due to the endogenous characteristics embedded in

the panel data. To solve this problem, we use a least-square

dummy variables method (LSDV) with clusters, Arellano–

Bond GMM, system GMM, and the first-difference

regressions. To determine the appropriate model (fixed- or

random-effects), we perform the Hausman specification

test (Wooldridge 2002), which gives a v2 of 108.23

10 Trucost Plc is a U.K.-based environmental research company that

creates databases estimating these externality costs for 3,500 of the

world’s largest corporations.
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(p = 0.000), which indicates the usage the fixed-effects

model. We also perform a robustness test using an addi-

tional dependent variable such as EBIT to total assets. Our

basic fixed-firm effect regression equation for LSDV is as

follows:

ROAit ¼ b0þ b1 Ln total environmental costsit�1

þ b2 Ln total environmental costsit�2

þ b3 market to bookþ b4 Ln total assets

þ b5 stock return volatility

þ b6 capital to assets

þ b7 expenses to revenues

þ b8 asset growth rateþ year effects

þ firm effectsþ eit;

where Ln total environmental costs is the logarithm of total

environmental costs with lags by one and two periods.

Market to book is the sum of the book value of assets and

the market value of equity minus the book value of equity

divided by total assets. Ln total assets is the logarithm of

total assets. Stock return volatility is the standard deviation

of monthly stock returns over the prior 2 years. Because

our sample firms are from the financial services industries,

we follow the empirical approach of bank merger study by

Cornett and Tehranian (1992).

Capital to assets is defined as total equity capital divi-

ded by total assets. Expenses to revenues is operating

expenses divided by operating revenue.11 This variable is

particularly important in our multivariate analysis as it

allows us to control for the accounting perspective of costs

when lagged environmental costs are used as our main

explanatory variables. Asset growth rate is the change in

book value of total assets to total assets in the previous

year.12 Later, we also use interaction terms and industry

clusters in our regression analysis. The regression equation

is given as follows:

ROAit ¼ b0þ b1 Ln total environmental costsit�1

þ b2 Ln total environmental costsit�2

þ b3 industry dummyþ b4 industry dummy

� Ln total env: costit�1ðt�2Þ þ b5 market to book

þ b6 Ln total assetsþ b7 stock return volatility

þ b8 capital to assets

þ b9 expenses to revenues

þ b10 asset growth rateþ year effects

þ firm effectsþ eit:

We multiply the industry dummy by Ln total environ-

mental costsit-1(it-2) to investigate industry-wide varia-

tions. The industry dummy comprises Bank, Securities,

Real Estate, and Insurance dummies.

Endogeneity issue could arise due to the dynamic nature

of the CER–ROA relation. Thus, in order to address the

endogeneity issue, we adopt a well-developed dynamic

panel GMM estimator following Arellano and Bond (1991)

and Wintoki et al. (2012), and employ the Arellano–Bond

and system GMM method for the determinants of ROA,

and compare the results to those obtained from traditional

LSDV:

ROAit ¼ a0 þ a1 Ln total environmental costsit�1

þ a2 Ln total environmental costsit�2

þ a3 ROAit�1

þ
Xn

j¼4

ajCONTROL VARIABLESit þ eit:

We further conduct the first difference to difference

regression approach to address any remaining endogeneity

problems.

Empirical Results

Summary Statistics

Panel A of Table 1 reports the summary statistics for the

variables used in this study. The variables include total

assets, revenues, ROA, EBIT, net income, total environ-

mental costs, total direct environmental costs, total indirect

environmental costs, operating expenses, market to book,

stock return volatility, capital to assets, expenses to reve-

nues, and asset growth rate. The sample comprises 4,924

firm-year observations for 29 countries during the

2002–2011 period. The mean (median) of total assets is US

$121.5 (17.8) billion, while the mean (median) of revenues

is US $9.4 (2.0) billion. Table 1 also provides information

on environmental costs. The mean (median) of total envi-

ronmental costs is US $30.7 (8.0) million. The mean

(median) of total direct environmental costs is US $3.0

(0.2) million and the total indirect environmental cost is US

$27.7 (7.5) million. Thus, in the financial services indus-

tries, total indirect environmental costs account for most

total environmental costs.

Panel B of Table 1 shows summary statistics by firms in

different regions. The median values of firm size scaled by

total assets in Asia Pacific and European countries are US

$15.9 and 17.3 billion, which are similar; whereas the

median of total assets for the North American firms is US

$22.5 billion, which is much larger than that in other

regions. Profitability and environmental costs, however,

11 One can argue that accounting operating costs such as expenses

might be correlated to total environmental costs. We explore this

possibility. The correlations between expenses to revenues and

external environmental costs at times t-1 and t-2, however, are very

low (0.024 and 0.023) and statistically insignificant.
12 We use Capital to Assets as a capital adequacy indicator, Expenses

to Revenues as an efficiency indicator, and Asset Growth Rate as a

growth indicator.
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vary by region. North American firms show the highest

median net income at US $575 million, while Asia Pacific

firms have a median net income of only US $14 million

(Panel B of Table 1). Interestingly, Asia Pacific firms have

the lowest median total environmental costs at only US

$5.9 million. These firms also have the lowest median

operating expenses (US $739 million), as reported in Panel

B of Table 1.

In Panel A of Table 2, we find that the mean (median)

ROA for the Asia Pacific region is 1.04 (0.10) %. The

results for countries in Europe are reported in Panel B of

Table 2.

Using information in Panel B of Table 2 and the ratios

of total environmental costs to total assets, Fig. 1 graphi-

cally shows the levels of financial market development and

total environmental costs for European countries during the

2002–2011 period. The countries in white (black) represent

well-developed (less-developed) financial markets and total

environmental costs above (below) the median. The

countries in lighter (darker) gray have well-developed

(less-developed) financial markets and total environmental

costs below (above) the median. Although there are several

exceptions, Southern European countries including Portu-

gal, Italy, Greece, and Spain (PIGS) generally have less-

Table 1 Summary statistics of the financial services industries around the world: whole sample in 2002–2011

Variable Obs. Mean SD P(0.01) P(0.25) Median P(0.75) P(0.99)

Panel A: descriptive statistics of firm characteristics

Total assets 4,895 121,523 295,520 270 4,510 17,810 80,449 1,830,226

Revenues 4,895 9,433 19,694 29 630 2,020 7,539 112,452

ROA 4,787 3.182 6.301 -16.220 0.140 1.230 3.970 32.540

EBIT 4,849 1,720 3,744 -2,142 146 457 1,463 23,168

Net income 4,787 1,192 3,154 -1,437 17 203 845 20,779

Total env. costs 4,924 30.728 63.692 0.256 2.893 8.028 25.352 405.645

Total direct env. costs 4,924 2.981 16.435 0.007 0.082 0.236 0.799 68.474

Total indirect env. costs 4,924 27.663 55.077 0.249 2.745 7.498 23.405 334.960

Operating expenses 4,913 5,614 13,721 4 295 1,050 4,145 69,542

Market to book 4,702 1.143 0.623 0.299 0.935 1.015 1.149 4.884

Stock return volatility 4,775 0.376 0.226 0.099 0.212 0.318 0.476 1.303

Capital to assets 4,889 0.063 0.161 0.001 0.003 0.013 0.042 0.742

Expenses to revenues 4,890 0.737 3.353 0.016 0.534 0.695 0.854 1.503

Asset growth rate 4,863 0.597 24.219 -0.384 0.012 0.112 0.246 1.976

Region Asia Pacific (AP) Europe (E) North America (NA)

Variable Obs. Mean Median Obs. Mean Median Obs. Mean Median

Panel B: regional comparison

Total assets 1,768 79,968 15,855 1,828 162,635 17,258 1,299 120,227 22,474

Revenues 1,768 4,878 1,506 1,828 12,708 1,751 1,299 11,024 3,497

ROA 1,718 1.040 0.100 1,790 4.600 1.930 1,279 4.070 2.300

EBIT 1,737 1,203 384 1,809 1,918 381 1,303 2,133 742

Net income 1,718 242 14 1,790 1,762 374 1,279 1,670 575

Total env. costsa 1,783 18.670 5.860 1,836 38.080 6.350 1,305 36.860 12.180

Total direct env. costs 1,768 1.470 0.210 1,828 3.810 0.200 1,299 3.870 0.370

Total indirect env. costs 1,768 17.110 5.350 1,828 33.970 5.930 1,299 33.160 11.650

Operating expenses 1,774 2,705 739 1,836 7,386 888 1,303 7,077 2,244

Market to book 1,714 0.870 0.920 1,781 1.250 1.060 1,207 1.380 1.090

Stock return volatility 1,720 0.400 0.360 1,781 0.370 0.300 1,274 0.360 0.260

Capital to assets 1,763 0.120 0.030 1,828 0.030 0.010 1,298 0.030 0.000

Expenses to revenues 1,764 0.650 0.660 1,825 0.750 0.710 1,301 0.840 0.720

Asset growth rate 1,750 1.210 0.160 1,822 0.320 0.100 1,291 0.150 0.070

a The median of total environmental costs (TECs) firms in North America is highest, followed by firns in Europe and Asia Pacific region. When

TECs are normalized by total assets, firms in Europe show the lowest TEC/TA ratios
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developed financial markets with low total environmental

costs. Western European countries have well-developed

financial markets with high total environmental costs.

Panel C of Table 2 reports the results of North American

countries. The mean (median) ROA for the U.S. is 4.22

(2.64) %, which is higher than that in other countries. Table 2

also reports the proportion of total indirect environmental

costs to total environmental costs. The mean (median) Ind

EC/TEC for the total sample is 0.94 (0.97).13 Thus, total

indirect environmental costs account for most of the total

environmental costs in the financial services industries.

Table 2 Firm performance and environmental costs by region

Region Country Obs. Per. FD rank (score) TA (A) Ind EC/TEC (B) ROA (C)

Panel A: AsiaPacific countries

Asia Pacific (11) China 100 2.03 54 (4.31) 390,459 (174,093) 0.94 (0.97) 0.36 (0.21)

Hong Kong 278 5.65 1 (5.89) 17,073 (8,857) 0.91 (0.92) 0.91 (0.81)

India 139 2.82 21 (4.90) 36,986 (21,667) 0.96 (0.97) 0.11 (0.05)

Japan 451 9.16 36 (4.63) 132,335 (48,914) 0.95 (0.97) 0.01 (0.01)

Malaysia 98 1.99 6 (5.44) 25,308 (17,331) 0.96 (0.97) 0.91 (0.44)

Philippines 33 0.67 58 (4.25) 9,303 (8,281) 0.89 (0.95) 0.09 (0.07)

Singapore 72 1.46 2 (5.85) 39,130 (6,332) 0.94 (0.92) 4.29 (3.15)

South Korea 111 2.25 71 (4.06) 58,907 (13,136) 0.97 (0.98) 0.01 (0.00)

Taiwan 146 2.97 19 (4.98) 34,785 (25,797) 0.97 (0.98) 0.06 (0.03)

Thailand 65 1.32 43 (4.46) 25,112 (21,945) 0.97 (0.97) 0.07 (0.04)

Australia 290 5.89 8 (5.35) 51,264 (4,331) 0.91 (0.97) 3.88 (3.54)

Total obs. and mean (median) 1,783 36.21 24.27 (5.02) 79,968 (15,855) 0.94 (0.97) 1.04 (0.10)

Region Country Obs. Per. FD rank (score) TA (A) Ind EC/TEC (B) ROA (C)

Panel B: European countries

Europe (16) Austria 43 0.87 34 (4.65) 84,347 (35,972) 0.95 (0.97) 1.69 (1.79)

Belgium 76 1.54 31 (4.68) 201,082 (17,972) 0.92 (0.93) 3.72 (2.85)

Denmark 46 0.93 30 (4.69) 118,973 (20,341) 0.98 (0.98) 0.36 (0.28)

France 134 2.72 27 (4.73) 438,590 (35,012) 0.95 (0.98) 3.93 (1.29)

Germany 106 2.15 32 (4.66) 388,925 (152,796) 0.97 (0.99) 2.13 (1.29)

Greece 53 1.08 132 (3.13) 72,460 (64,234) 0.97 (0.98) 0.90 (1.09)

Ireland 30 0.61 108 (3.60) 152,864 (126,625) 0.98 (0.98) 0.96 (1.34)

Italy 133 2.70 111 (3.57) 161,449 (61,914) 0.96 (0.97) 1.70 (1.18)

Netherlands 53 1.08 20 (4.96) 373,969 (100,920) 0.95 (0.98) 4.15 (1.79)

Poland 42 0.85 37 (4.59) 18,939 (15,523) 0.95 (0.97) 1.50 (0.82)

Portugal 30 0.61 99 (3.71) 79,681 (72,312) 0.91 (0.97) 1.99 (1.94)

Spain 100 2.03 82 (3.90) 218,420 (56,873) 0.97 (0.98) 4.52 (2.03)

Sweden 109 2.21 10 (5.29) 121,371 (8,906) 0.92 (0.97) 0.77 (0.45)

Switzerland 112 2.27 9 (5.30) 153,992 (35,392) 0.97 (0.98) 2.57 (1.18)

Turkey 72 1.46 44 (4.46) 44,108 (44,140) 0.86 (0.97) 2.24 (1.96)

United Kingdom 697 14.16 13 (5.16) 94,686 (2,107) 0.93 (0.98) 8.11 (5.82)

Total obs. and mean (median) 1,836 37.28 35.58 (4.73) 162,634 (17,258) 0.94 (0.98) 4.60 (1.93)

Region Country Obs. Per. FD rank (score) TA (A) Ind EC/TEC (B) ROA (C)

Panel C: North American countries

North America (2) Canada 157 3.19 11 (5.28) 181,892 (127,994) 0.96 (0.98) 2.93 (1.17)

United States 1,148 23.31 16 (5.07) 112,115 (19,257) 0.94 (0.98) 4.22 (2.64)

Total obs. and means 1,305 26.50 15.40 (5.10) 120,226 (22,474) 0.94 (0.98) 4.07 (2.30)

Total obs. and mean (median) 4,924 100 26.13 (4.93) 121,522 (17,809) 0.94 (0.97) 3.18 (1.23)

FD rank (score) is that financial market development rankings (scores) are from the global competitiveness report by World Economic Forum

13 Ind EC/TEC is the total indirect environmental costs to total

environmental costs.
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Univariate Tests

Table 3 further shows differences in firm and environmental

cost-adjusted performance by region and level of financial

market development. In Panel A of Table 3, firms in the Asia

Pacific region have a mean (median) of ROA of 1.04

(0.10) % and the mean (median) of ROA for European firms

is as high as 4.60 (1.93) %, leading to a mean (median)

difference of -3.56 (-1.83) % between the two regions.

European firms have somewhat greater ROA than those in

North America. Table 3 further shows that the total envi-

ronmental costs to total assets are highest for European firms.

Themean (median) of this ratio is 0.34 (0.05) %,whereas the

means (medians) of these ratios for firms in the Asia Pacific

region and North America are 0.19 (0.05) and 0.15 (0.06),

respectively. There is no significant mean difference

between the Asia Pacific region and North America.14

Panel B of Table 3 shows the results of univariate tests

between firms in well-developed financial markets and

those in less-developed financial markets. We divide the

group based on the median of FD score. Firms in well-

developed financial markets have a mean (median) of ROA

of 4.43 (2.10) % while the mean (median) of ROA for

firms in less-developed financial markets is 1.26 (0.15) %.

Interestingly, the mean (median) of total environmental

costs to total assets for companies with well-developed

financial markets is 0.31 (0.07) %, which is more than two

times higher than companies with less-developed financial

markets. The mean (median) difference in total environ-

mental costs to total assets between the two groups is also

substantially large at 0.19 (0.05) % and significant at a

p value of\1 %. Hence, firms in well-developed financial

markets have much greater total environmental costs to

total assets than those in less-developed financial markets.

Companies in highly developed financial markets should

have easy access to capital that facilitates obtaining large-

scale funds. Investors in well-developed financial markets

also enjoy better availability of financial services. There-

fore, in well-developed financial markets, financial dealings

Fig. 1 Financial market development and environmental costs in

Europe. This figure graphically shows the levels of the financial

market development and total environmental costs by countries in

Europe during 2002–2011. The countries in white (black) have the

well-developed (less-developed) financial markets and have total

environmental costs above (below) the median. The countries in

lighter (darker) gray have the well-developed (less-developed)

financial markets and have total environmental costs below (above)

the median

14 In a recent analysis, Jo et al. (2014) show that the Asia Pacific

region has the highest total environmental costs to total assets, while

Europe has the lowest total environmental costs to total assets in the

manufacturing industry.
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such as stock trading and derivative transactions can be

more active than in less-developed financial markets.

Business activities such as business trips may also be more

common in well-developed financial markets. Indirect

environmental costs are composed mainly of the costs of

CO2 emissions from consumption of electricity and

employees’ business trips. Thus, the environmental costs of

firms in well-developed financial markets may be larger

than those of other firms in less-developed financial mar-

kets. We also use Organization for Economic Cooperation

and Development (OECD) as an additional proxy when

measuring the development of financial markets because

countries in OECD generally have well-developed financial

markets. They also have higher total environmental costs to

total assets than countries that are not in OECD, as reported

in Panel B of Table 3.

Interesting industry variations in environmental cost-

adjusted performance can be found in Panel C of Table 3.

As expected, the securities industry has the largest total

environmental costs to total assets with a mean (median) of

0.48 (0.32) %. The substantial environmental costs of the

securities industry may be mainly due to the indirect

environmental costs, as the industry essentially has large

amounts of CO2 emissions from the consumption of pur-

chased electricity during a lot of stock trading and deriv-

ative transactions. However, Panel C shows that the

banking industry has the lowest total environmental costs

to total assets at only 0.01 (0.01) %. In other words, the

banking industry is the most eco-friendly sector in the

financial service industries. Overall, Panel C suggests that

there are large variations in the financial and environmental

costs-adjusted performance of different industries.

Multivariate Tests

The overall sample results of our multivariate analysis are

provided in Tables 4 and 5, which report the results using a

LSDV method, Arellano–Bond GMM, system GMM of

ROA against total environmental costs, and the first-dif-

ference regression approach during the 2002–2011 period.

ROA is used in a number of studies of CSR and climate

change including Hart and Ahuja (1996), Makni et al.

(2009), and Pae and Choi (2011). In models (1)–(3) of

Table 4, we report the results of the LSDV method. These

results show that the logarithms of total environmental

costs at times t-1 and t-2 have statistically significant

negative coefficients when estimated separately and

simultaneously.15 In models (4)–(6) of Table 4, regressions

use year-fixed effects, firm-fixed effects, and firm clusters.

Models (4)–(6) of Table 4 indicate a statistically significant

negative relationship between ROA and the logarithm of

total environmental costs at times t-1 and t-2 after

clustering. Notice that accounting costs are not considered

in measuring the Trucost environmental costs. We also

control for operating costs by ‘‘expenses to revenues’’ and

thus the negative relation between total environmental

costs and ROA is not from reducing accounting costs, but

from the effects of CER investing. Overall, these results

support our Hypothesis 1 of the social impact and reputa-

tion building.

In terms of economic significance, using models (1) and

(4) of Table 4, a one-standard deviation decrease in Ln

Total Env. Costst-1 is associated with an increase in ROA

of 1.28 % of its mean. Based on models (2) and (5), a one-

standard deviation decrease in Ln Total Env. Costst-2

would increase ROA by 1.43 % of its mean. Similarly, in

models (3) and (6), one-standard deviation increases in Ln

Total Env. Costst-1 and Ln Total Env. Costst-2 decrease

ROA to 1.28 and 0.80 %, respectively.

Models (1)–(2) of Table 5 show the Arellano–Bond

GMM results. Using this method allows us to control for the

potential endogeneity problems caused by the endogenous

variables and time-invariant unobserved effects in our panel

data. ROA, Ln Environmental Costs, and Increase

(Decrease) in Total Environmental Dummy are used as

instrumental variables for the third and fourth periods in

Arellano–Bond GMM. In models (3) and (4), we also report

the system GMM results of two specification tests in

Table 5: the AR(2) second-order serial correlation tests and

the Hansen J over-identification tests. The first AR(2) test

yields a p value of 0.694–0.962, suggesting that the null

hypothesis of no second-order serial correlation cannot be

rejected. The second test reveals a Hansen J statistic with a

p value of 0.139–0.201. Thus, we cannot reject the

hypothesis that our instruments are valid. In addition, we

report the results from a test of the exogeneity of a subset of

our instruments. The system GMM estimator makes an

additional exogeneity assumption such that any correlation

between our endogenous variables and the unobserved

(fixed) effect is constant over time. This assumption enables

us to include the level equations in our GMM estimates and

use lagged differences as instruments for these levels. Ei-

chenbaum et al. (1988) and Wintoki et al. (2012) suggest

that this assumption can be directly tested based on a dif-

ference-in-Hansen test of exogeneity. This test also yields a

J statistic that is distributed as v2 under the null hypothesis
that the subsets of instruments in the level equations are

exogenous. The results show a p value of 0.395–0.518 for

the J statistic produced by the difference-in-Hansen test.

This suggests that we cannot reject the null hypothesis that

the additional subset of instruments used in the system

GMM estimates is exogenous.

15 We estimate a regression with the total environmental costs at

times t-3, t-4, and t-5 as well, but the coefficient is insignificant

and hence un-tabulated.
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Table 5 reveals statistically significant negative coeffi-

cients that are similar to the results in Table 4. This implies

that reducing environmental costswill enhancefirmfinancial

performance even after alleviating endogeneity and potential

autocorrelation problems. Reducing environmental costs has

many advantages such as leading to higher company repu-

tation, enabling firms to hire more qualified employees,

improving production efficiency and competitiveness,

decreasing business failure and risk premium, facilitating

easier access to raising capital, reducing the costs of capital,

and increasing profit opportunities. In addition, after miti-

gating endogeneity and potential autocorrelation problems,

the economic significance of the estimates becomes more

substantial. Based upon the Arellano–Bond GMM coeffi-

cients, a one-standard deviation increase in Ln Total Env.

Costst-1 decreases ROA by 17.56 and 27.62 % of its mean,

based on models (1) and (2), respectively. Similarly, a one-

standard deviation decrease in Ln Total Env. Costst-2

increases ROA further to 11.00 and 14.03 %, based on

models (1) and (2), respectively. Using System GMM, the

economic significances of Ln Total Env. Costst-1 and Ln

Total Env. Costst-2 are also nontrivial. For example, a one-

standard deviation decrease in Ln Total Env. Costst-1 is

associated with a 14.05 and 19.80 % increase of ROA, based

on models (3) and (4). In the same models, a one-standard

deviation decrease in Ln Total Env. Costst-2 increases ROA

by 10.36 and 12.27 % of its mean.

Overall, our dynamic system GMM results support the

social impact and reputation-building hypothesis, but not

the trade-off and negative synergy hypothesis. We also

show that reducing environmental costs is expected to take

1 or 2 years to enhance firm performance. This suggests

that there exists some time lag in improving firm perfor-

mance after reducing the environmental costs. These

results are consistent with Miles and Covin (2000) and

Konar and Cohen (2001) in the sense that good environ-

mental management improves firms’ reputations and

increases their financial performance in the long term.

One caveat on our estimation thus far is that we can only

control forobservablefirmcharacteristics. It is possible that the

negative association between environmental costs and firm

performance is driven by unobservable firm characteristics. To

address this concern, we examine the first difference and

explore the relation between changes in environmental costs

Table 5 Dynamic GMM regressions of ROA on total environmental costs

Dependent variable ROA

Methods Arellano–Bond GMM System GMM

Equations (1) (2) (3) (4)

ROA t-1 -0.136 (-1.58) -0.207** (-2.10) -0.050 (-0.71) -0.091 (-1.12)

Inc. total env. costs dummy 0.058** (2.56) 0.011 (0.78)

Dec. total env. costs dummy -0.025 (-0.95) 0.005 (0.29)

Ln total env. costst-1 -0.110*** (-2.85) -0.173*** (-3.54) -0.088*** (-3.47) -0.124*** (-3.96)

Ln total env. costst-2 -0.069*** (-2.77) -0.088*** (-3.03) -0.065*** (-3.38) -0.077*** (-3.36)

Market to book 0.079*** (3.93) 0.090*** (3.93) 0.089*** (5.24) 0.092*** (5.00)

Ln total assets 0.065*** (2.98) 0.100*** (3.32) 0.065*** (4.02) 0.085*** (4.01)

Stock return volatility -0.026 (-1.48) -0.013 (-0.61) -0.027* (-1.81) -0.017 (-1.03)

Capital to assets 0.084* (1.82) 0.110* (1.69) 0.054 (1.60) 0.072 (1.56)

Expenses to revenues -0.001* (-1.86) -0.001 (-1.22) -0.001 (-1.09) -0.001 (-0.75)

Asset growth rate -0.001 (-1.31) 0.001 (0.01) -0.001 (-0.61) 0.001 (0.31)

AR(1) test (p value) 0.006 0.042

AR(2) test (p value) 0.694 0.962

Hansen test of overidentification (p value) 0.139 0.201

Diff-in-Hansen test of exogeneity (p value) 0.395 0.518

Number of observations 2,469 2,469 2,469 2,469

Columns 1(3) to 2(4) present the results from Arellano–Bond GMM (System GMM)

The AR(1) and AR(2) tests are tests for the first-order and second-order serial correlation in the first-differenced residuals. The null hypothesis is

no serial correlation. The Hansen test of over-identifying restrictions is a test with the joint null hypothesis that instrumental variables are valid,

i.e., uncorrelated with error terms. The difference-in-Hansen test of erogeneity is a test with the null hypothesis that the subsets of instruments

that we use in the levels equation are exogenous. Robust z statistics are presented

* Denote significance at the 10 % level

** Denote significance at the 5 % level

*** Denote significance at the 1 % level
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and changes in ROA. If the unobserved firm characteristics are

time invariant, then our first-difference test will address such

endogeneity concerns. We run difference regressions with the

first difference in each variable. Table 6 summarizes the

change regression results, which suggest that the change in

environmental costs has a negative effect on the change in

ROA, with t values of -2.85 to -3.87 (all significant at the

1 % level) in various samples with the change in environ-

mental costs at times t-1 and t-2, respectively, in addition to

the changes in environmental costs for both periods together.

Regarding the economic significance of the change regres-

sions, a one-standard deviation decrease in Ln Total Env.

Costst-1 increasesROA further to 1.44 %, based onmodel (1).

In model (2), a one-standard deviation decrease in Ln Total

Env. Costst-2 would increase ROA by 2.07 % of its mean.

Similarly, using model (3), a one-standard deviation decrease

inLnTotal Env. Costst-1 is associatedwith an increase inROA

of 1.60 % of its mean. Furthermore, a one-standard deviation

decrease inLnTotalEnv.Costst-2 increasesROAby2.23 %of

its mean. Overall, these results are again supportive of the

social impact and reputation-building explanation.

Table 7 shows the results from the LSDV of ROA

against total environmental costs by region during the

2002–2011 period. Reducing environmental costs appears

to improve firm performance in the Asia Pacific region,

Europe, and North America. Thus, the results of a negative

association between environmental costs and ROA are not

region specific, but rather global phenomena. Table 7 fur-

ther reports that some dynamic effects exist. Model (1) for

the Asia Pacific region suggests that the logarithm of total

environmental costs at time t-1 is negative and marginally

significant. However, in model (3), the significance of

coefficients disappears. This result could be due to the

multicollinearity problem between the logarithms of total

environmental costs at times t-1 and t-2. Models (4) and

(5) in Table 7 show that the logarithms of total environ-

mental costs at times t-1 and t-2 are negative and sig-

nificant, respectively.

Interestingly, in model (6) for Europe, the coefficient of

total environmental costs for time t-2 becomes insignifi-

cant while that for time t-1 remains negative and statis-

tically significant. This may be due to fact that the effect of

total environmental costs for time t-1 is stronger than for

time t-2. However, in model (9) of Table 7, the reducing

of environmental costs is expected to take 2 years to

enhance ROA for North American firms. These results

support the view that lowering environmental costs has a

rapid effect on the firm performance of European compa-

nies, whereas North American companies are more affec-

ted in the long term.

Our results also show that lowering environmental costs

has greater and more significant effects on firms in Europe

and North America than on those in the Asia Pacific region.

This may reflect the differential recognition of environ-

mental problems by executives around the world. Cus-

tomers in Europe and North America also react positively

to environmental management. We further find that the

negative relation between ROA and total environmen-

tal costs is largest for firms in North America, with a

total environmental costs coefficient for time t-2 of

Table 6 Robustness tests of regressions with first-difference variables

Dependent variable 4ROA

Equations (1) (2) (3)

DTotal env. costst-1 -0.009*** (-2.85) -0.010*** (-2.87)

DTotal env. costst-2 -0.013*** (-3.70) -0.014*** (-3.87)

DMarket to book 0.062*** (6.37) 0.059*** (4.92) 0.059*** (4.93)

DLn total assets 0.026*** (3.97) 0.027*** (3.35) 0.028*** (3.47)

DStock return volatility -0.013* (-1.71) -0.014 (-1.64) -0.015* (-1.79)

DCapital to assets -0.036 (-1.33) 0.004 (0.17) 0.007 (0.31)

DExpenses to revenues -0.001*** (-2.60) -0.001** (-2.27) -0.001** (-2.49)

DAsset growth rate -0.001 (-0.12) -0.001 (-0.23) -0.001 (-0.53)

Year-fixed effects Yes Yes Yes

Cluster Firms Firms Firms

R-squared 0.06 0.05 0.05

Number of observations 3,052 2,529 2,529

The first-difference approach is used to estimate the model

Robust t statistics are in parentheses

* Denote significance at the 10 % level

** Denote significance at the 5 % level

*** Denote significance at the 1 % level
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-0.017.16 It appears that North American firms have the

most efficient system for implementing environmental costs

savings in firm performance. Our results are broadly con-

sistent with the results of Hart and Ahuja (1996), who use

the IRRC’s Corporate Environmental Profile for the U.S.

sample firms.

In Table 7, countries with well-developed or less-

developed financial markets are mixed in each region.

Thus, we divide the sample based on the level of financial

market development in Table 8.17 We use the sample firms

in well-developed financial markets in models (1)–(3) and

those in less-developed financial markets in models (4)–(6)

of Table 8. In model (3) of Table 8, reducing environ-

mental costs increases firm performance 1 year later,

whereas in model (6) of Table 8, lowering environmental

costs affects firm performance 2 years later. These results

provide the evidence that in well-developed financial

markets, lowering environmental costs more rapidly and

significantly affects firms’ financial performance.

Table 9 illustrates the role of lowering environmental

costs in varying effects on different industries. Models (1)

and (2) of Table 9 report that the interaction terms between

the bank dummy and the logarithm of total environmental

costs at time t-1 (t-2) are statistically and significantly

positive at 0.007 (0.008). These results suggest that the

effects of lowering environmental costs on financial per-

formance are almost offset by interaction terms in the

banking industry. Model (4) of Table 9 shows that the

interaction term between the securities dummy and the

logarithm of total environmental costs at time t-2 is sta-

tistically and significantly negative at -0.005. Thus, the

total effect of the logarithm of total environmental costs on

ROA for securities is -0.011. These results suggest that the

Table 8 Regressions of ROA on total environmental costs by financial market development

Dependent variable ROA

Market Well-developed financial market Less-developed financial market

Equations (1) (2) (3) (4) (5) (6)

Ln total env. costst-1 -0.010***

(-3.21)

-0.010**

(-2.50)

-0.003

(-1.45)

-0.002

(-0.72)

Ln total env. costst-2 -0.008**

(-2.52)

-0.004

(-1.06)

-0.005**

(-2.39)

-0.004*

(-1.68)

Market to book 0.074***

(16.12)

0.075***

(14.46)

0.073***

(13.59)

0.042***

(5.46)

0.051***

(5.05)

0.051***

(5.00)

Ln total assets 0.013***

(3.25)

0.012**

(2.56)

0.013***

(2.69)

0.003

(0.97)

0.005

(1.37)

0.006

(1.54)

Stock return volatility -0.019**

(-2.47)

-0.015*

(-1.73)

-0.015*

(-1.68)

-0.021***

(-4.06)

-0.018***

(-2.84)

-0.018***

(-2.78)

Capital to assets -0.056***

(-2.90)

-0.037

(-1.50)

-0.034

(-1.38)

0.010

(0.53)

0.027

(1.31)

0.028

(1.31)

Expenses to revenues 0.001

(0.10)

0.001

(0.09)

0.001

(0.11)

0.001

(0.13)

0.001

(0.46)

0.001

(0.47)

Asset growth rate 0.001

(0.94)

0.001

(0.82)

0.001

(0.64)

0.016***

(6.05)

0.018***

(5.54)

0.018***

(5.38)

Constant -0.066

(-0.68)

-0.164*

(-1.85)

-0.183*

(-1.85)

-0.071

(-1.32)

-0.115*

(-1.72)

-0.130*

(-1.85)

Year-fixed effects Yes Yes Yes Yes Yes Yes

Firm-fixed effects Yes Yes Yes Yes Yes Yes

R-squared 0.62 0.60 0.59 0.64 0.62 0.62

Number of observations 2,304 1,923 1,896 1,515 1,259 1,222

Well-developed financial market and Less-developed financial market are divided by median of FD Score

The least-square dummy variable (LSDV) approach is used to estimate the model

Robust t statistics are in parentheses

* Denote significance at the 10 % level

** Denote significance at the 5 % level

*** Denote significance at the 1 % level

16 This is followed by firms in Europe with the total environmental

costs coefficient for time t-1 of -0.012.
17 We also use the median of FD Score for dividing our sample like

Table 3.
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effect is most pronounced in the securities industry, which

has the highest level of total environmental costs out of total

assets while the effect is weakest in the banking industry.

Additional Tests

So far, as we have examined the environmental costs–CFP

relation based on the aggregate total environmental costs.

Now we further investigate the impact of the each compo-

nent emissions on CFP in Table 10. The components include

(a) greenhouse gases (GHGs) costs, (b) water costs, (c) waste

costs, (d) land and water pollutants costs, (e) air pollutants

costs, and (f) natural resource use costs. Similar to the

aggregate environmental costs–CFP association,we find that

while the coefficients on each component of the logarithm of

external environmental costs at time t-1 are all significant,

those on each component of the logarithm of external envi-

ronmental costs at time t-2 are mostly significant and neg-

ative except total waste environmental costs and total land

and water pollutants’ environmental costs.18 These compo-

nent total environmental cost results are also supportive of

the social impact and reputation-building explanation.

Onemay askwhether our results remain robust evenwhen

we use alternative firm performance measures. As a robust-

ness check, we use the dependent variable as EBIT nor-

malized by total assets. We also use LSDV in Table 11. It

appears that there is a 2-year lagged effect for firms to

enhance financial performance after lowering environmental

costs. These results are consistent with our previous results.

Table 12 presents the results of the regression models

testing ‘‘Granger causality’’ between the first difference in

the environmental costs and the change in ROA, along with

the change in EBIT/total assets, respectively. There is no

statistically significant relationship between the change in

ROA measures or the change in EBIT/total assets measure

and the change in environmental costs when the change in

environmental costs are dependent variables; that is, the

t values are 0.26 and 0.77 in model (1) and 0.60 and-0.42 in

model (3), respectively. However, there is a statistically

significant and negative relation between the change in ROA

and the changes in environmental costs, with t values of -

2.47 at time t-1 and -4.47 at time t-2 in model (2). The

negative relationship with the change in EBIT/total assets

and the change in environmental costs is insignificant at time

t-1, but becomes statistically significant at the 1 % level

(t = -4.49) in model (4), which gives robustness to our

results. Hence, the finding of a unidirectional and negative

‘‘Granger causal’’ relation between the environmental costs

and the CFP measures supports the social impact and
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18 When we include all the component total environmental cost items

in the same regression, due to serious multicollinearity problem, the

coefficients become unstable and insignificant.

276 H. Jo et al.

123



reputation-building hypothesis, but not the positive synergy

hypothesis. Indeed, our findings suggest a negative effect of

environmental costs on CFPmeasures, but the latter does not

affect CER investing.

Discussion

Wefind that the banking industry is themost eco-friendly sector

in the financial services industries, whereas the securities

Table 10 Regressions of ROA

on decomposed total

environmental costs

The least-square dummy

variable (LSDV) approach is

used to estimate the model

Robust t statistics are in

parentheses

* Denote significance at the

10 % level

** Denote significance at the

5 % level

*** Denote significance at the

1 % level

Dependent variable ROA

Equations (1) (2) (3) (4) (5) (6)

Ln total GHG env.

costst-1

-0.007**

(-2.41)

Ln Total GHG env.

costst-2

-0.008***

(-3.06)

Ln total water env.

costst-1

-0.009***

(-2.63)

Ln total water env.

costst-2

-0.005*

(-1.90)

Ln total waste env.

costst-1

-0.010***

(-2.86)

Ln total waste env.

costst-2

-0.003

(-1.42)

Ln total land and water

pollutants env.

costst-1

-0.013***

(-3.44)

Ln total land and water

pollutants env.

costst-2

-0.002

(-0.73)

Ln total air pollutants

env. costst-1

-0.007**

(-2.02)

Ln total air pollutants

env. costst-2

-0.005**

(-1.98)

Ln total natural

resource use env.

costst-1

-0.008**

(-2.31)

Ln total natural

resource Uuse env.

costst-2

-0.005**

(-2.28)

Market to book 0.074***

(9.31)

0.074***

(9.28)

0.074***

(9.26)

0.074***

(9.31)

0.074***

(9.27)

0.074***

(9.34)

Ln total assets 0.014***

(2.74)

0.013***

(2.70)

0.013***

(2.69)

0.014***

(2.78)

0.013***

(2.64)

0.013***

(2.66)

Stock return volatility -0.017**

(-2.33)

-0.017**

(-2.41)

-0.016**

(-2.27)

-0.017**

(-2.40)

-0.017**

(-2.41)

-0.017**

(-2.39)

Capital to assets -0.015

(-0.69)

-0.017

(-0.81)

-0.016

(-0.76)

-0.017

(-0.83)

-0.017

(-0.81)

-0.018

(-0.84)

Expenses to revenues 0.001

(0.13)

0.001

(0.19)

0.001

(0.22)

0.001

(0.14)

0.001

(0.19)

0.001

(0.26)

Asset growth rate 0.001

(1.13)

0.001

(1.14)

0.001

(1.16)

0.001

(1.13)

0.001

(1.16)

0.001

(1.17)

Constant -0.152*

(-1.91)

-0.165**

(-2.09)

-0.188**

(-2.37)

-0.198**

(-2.46)

-0.173**

(-2.18)

-0.188**

(-2.34)

Year-fixed effects Yes Yes Yes Yes Yes Yes

Firm-fixed effects Yes Yes Yes Yes Yes Yes

Clusters Firm Firm Firm Firm Firm Firm

R-squared 0.23 0.23 0.22 0.23 0.22 0.22

Number of

observations

3,118 3,118 3,118 3,118 3,118 3,118
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industryhas thehighest level of total environmental costs to total

assets out of all financial industry institutions during the

2002–2011 period. In addition, we test for region and industry

variation in financial performance and environmental cost-

adjusted performance around the world (29 countries). We find

thatEuropeancountries have the largest differencebetweenfirm

performance and environmental cost-adjusted performance.We

also show that countries with well-developed financial markets

have higher levels of total environmental costs than other

countries. Our regression results show that lowering environ-

mental costs through CER investing enhances firm perfor-

mance, affecting CFP more significantly and positively in

Europe and North America than in the Asia Pacific region. This

suggests that the influence of social impact and reputation

building is more substantial in well-developed financial mar-

kets, which may reflect executives’ differential recognition of

environmental problemsaround theworld.Customers inEurope

and North America also react more positively to environmental

management than those in the Asia Pacific region.

We also find that a reducing of environmental costs is

expected to take at least 1 or 2 years before enhancing

ROA. The results, however, vary depending on the level of

financial market development. Lowering environmental

costs has a more immediate effect on CFP in well-devel-

oped financial markets than in less-developed financial

markets. These results are robust even after applying var-

ious panel data regression methods and controlling for

endogeneity and additional performance variables. Our

findings suggest that policy makers dealing with corporate

sustainability management should continue to pursue an

environment-centered industry policy, as firms with lower

environmental costs consistently perform better. These

results also suggest that executives in the financial service

industries should lower environmental costs to improve

CFP. We use more conventional measures such as the ratio

of ROA or earnings before tax and interest (EBIT) to total

assets as proxies for firm financial performance.

Our empirical results generally indicate that environ-

mental costs even in the financial services sector have a

negative influence on CFP, in spite of some important

qualifications we discuss below. This negative association

is indicated by the negative correlations between our

measure of the main environmental costs and various CFP

measures. Our results based on various econometric

methods consistently support the social impact and repu-

tation-building hypothesis, our Hypothesis 1, and do nei-

ther support the trade-off and negative synergy hypothesis,

our Hypothesis 2, nor the positive synergy hypothesis, our

Hypothesis 3. Our findings are quite robust.

This is a surprising finding since it is contrary to what the

explicit profit-motive explanations of Friedman (1970) and

Jensen and Meckling (1976) would lead one to expect. Pre-

vious researchers have suggested what we may call the

‘‘shareholder wealth maximization’’ view (SWM), which

holds that the manager’s sole aim is, and should be, to

maximize shareholder value through profit maximization.

SWM holds, that is, that managers have a fiduciary, moral,

ethical, and legal obligation to choose only those projects

that have a positive net present value (NPV) and somaximize

profits for shareholders (Friedman 1970; Jensen and Mec-

kling 1976). In addition, becausemanagers have a short-term

outlook, they will reject projects that do not have a positive

NPV over the short term (Bolton et al. 2006). Because CER

initiatives typically require initial investments that will not

have a short-term payoff and are likely to have no positive

payoff at all even in the long run, managers will not invest in

environmental initiatives unless legally required to do so.

Externalities considerations, therefore, will play no role in

the manager’s environmental decisions, which will be gov-

erned, instead, by considerations related to maximizing

shareholder value or complying with environmental laws.

According to the SWM view, then, there should be no

Table 11 Robustness tests of regressions for EBIT/total assets on

total environmental costs

Dependent

Variable

EBIT/total assets

Equations (1) (2) (3)

Ln total env.

costst-1

-0.293*

(-1.68)

-0.162

(-0.68)

Ln total env.

costst-2

-0.646***

(-3.49)

-0.557***

(-2.59)

Market to book 4.910***

(15.66)

5.078***

(14.46)

5.024***

(13.72)

Ln total assets 0.266

(1.06)

0.365

(1.28)

0.372

(1.24)

Stock return

volatility

-1.511***

(-3.19)

-1.077**

(-2.03)

-1.075**

(-1.99)

Capital to assets -3.403***

(-2.67)

-0.758

(-0.48)

-0.762

(-0.48)

Expenses to

revenues

-0.014

(-0.73)

-0.012

(-0.64)

-0.012

(-0.63)

Asset growth rate 0.040

(0.78)

0.028

(0.54)

0.027

(0.50)

Constant -7.249

(-1.49)

-8.515

(-1.51)

-8.368

(-1.43)

Year-fixed effects Yes Yes Yes

Firm-fixed effects Yes Yes Yes

R-squared 0.68 0.67 0.66

Number of

observations

3,857 3,214 3,152

The least-square dummy variable (LSDV) approach is used to esti-

mate the model

Robust t statistics are in parentheses

* Denote significance at the 10 % level

** Denote significance at the 5 % level

*** Denote significance at the 1 % level
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systematic relation between managerial decisions related to

the environment and CFP. Contrary to the above profit-

motive-based intuition, our results suggest that policy mak-

ers dealing with corporate sustainability management in the

financial services sector, especially those who are consid-

ering social and managerial implications should continue to

pursue an environment-oriented industry policy, given that

firms with lower environmental costs are performing better.

This study suffers fromacoupleof limitation. First, Trucost

data do not provide an exact amount of CER investment

associated with each direct and indirect environment costs.

Thus, it is difficult to measure how much direct and indirect

environment costs are reduced when financial service firms

invest inCERactivities. Second, it is unclear inwhich firms, if

any, the levels of environmental costs may be a result of

legally mandated environmental action programs. Thus, we

cannot distinguish internalized operating costs due to the

mandated environmental regulation from pure environmental

costs. This lack of distinction, however, biases against the

finding of an inverse environmental costs–CFP association.

Despite these limitations, our study makes important

implications to the literature in a number of domains. First,

and of greatest significance, it shows that environmental

costs adversely influence a firm’s financial performance in

financial service industry firms. Specifically, our study sug-

gests that at least one of the factors underlying managerial

decisions related to performance is their environmental

costs, a factor that has only rarely been examined in the

literature. Second, because environmental activists are one

of the key latent stakeholders of a company, the company’s

managerial policies toward environmental activities are

generally seen in the literature on CSR as part of the com-

pany’s CSR stance. Our study shows, therefore, that envi-

ronmental cost influences a firm’s CSR stance, at least to the

extent that CER is one of the factors that play a role in

managerial decisions to invest in environmental initiatives.

Third, our study provides indirect evidence for the claim that

while the environmental scheme of informal beliefs, under-

standings, and preferences toward humans’ relationships to

the rest of the natural world are becoming increasingly

important, the exact scientific evidence is a prerequisite to

determine the level of environmental initiatives.

Conclusions

Using a unique Trucost dataset, we investigate how envi-

ronmental costs affect the performances of firms in the

financial services industries around the world. We test for

region and industry variations in financial and environ-

mental cost-adjusted performance. We find that European

countries have the largest difference between firm and

environmental cost-adjusted performance. We also show

that countries with well-developed financial markets have

much greater total environmental costs to total assets than

countries with less-developed financial markets. It appears

that active transactions and business activities for firms in

the financial services industries generate a substantial

amount of indirect environmental costs in the well-devel-

oped financial markets. We further show that the securities

industry has the highest total environmental costs to total

assets, while the banking industry is the most eco-friendly

sector in the financial service industries.

Our regression results reveal that lowering environ-

mental costs increases financial performance in the long

term because, as the social impact and reputation-building

hypothesis implies, reducing environmental costs has a lot

of advantages such as leading to higher company reputa-

tion, enabling firms to hire more qualified employees,

improving production efficiency and competitiveness,

reducing the costs of capital, and increasing profit oppor-

tunities. Furthermore, reducing environmental costs affects

firms in Europe and North America more significantly than

in the Asia Pacific region. This may reflect the differential

recognition of environmental problems by executives

around the world. Customers in Europe and North America

also react more positively to environmental management

than those in the Asia Pacific region.

We also find that the reducing of environmental costs

takes at least 1 or 2 years to enhance firm performance

using ROA. The effect, however, varies slightly depending

on regions and the levels of financial development markets.

Reducing environmental costs has a rapid effect on firm

performance in well-developed financial markets, but firms

in less-developed financial markets are affected in the long

term. The effect of lowing environmental costs on firm

performance is most pronounced in the securities industry,

which has the highest level of total environmental costs out

of total assets. These findings are robust even after we use

various panel-data regression methods and additional firm

performance measures, such as EBIT to total assets.

Appendix 1

See Table 13.
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Table 13 Trucost data explanation

Company turnover ($mn) This is the company revenue and is calculated by Trucost from company’s financial statements. The

revenue is calculated as the net interest income plus all positive revenues, and fees and commission

income (not including negative incomes or income from assets)

Direct CO2e emission (tonnes) Carbon dioxide and all other greenhouse gas emissions generated from burning fossil fuels and

production processes which are owned or controlled by the company. For example, emissions from

utility boilers, company vehicles, and certain chemical processes. This is equivalent to Scope 1 of the

GHG Protocol. All greenhouse gases are adjusted by their respective global warming potential (GWP)

to allow for a comparison of their relative climate impact. The summed total is the company’s carbon

dioxide equivalent emissions (CO2e)

First-tier indirect CO2e

emission(tonnes)

CO2 and other greenhouse gases emitted by the direct suppliers to a company. The most significant

sources are typically purchased electricity (Scope 2 of the GHG Protocol) and employees’ business air

travel (Scope 3 GHG Protocol)

Direct ? first-tier indirect CO2e

emission (tonnes)

Sum of direct ? first-tier indirect CO2e emissions. In theory, these are the emissions over which the

company has control

Carbon footprint (tonne/USD mn) Direct ? first-tier indirect GHG emissions divided by the company’s revenue in US $ millions. This

provides a measure of greenhouse gas emissions relative to a company’s economic output. A higher

number shows that a company has greater greenhouse gas emissions, and therefore risks, per US $

millions of economic output. This normalized figure allows for easy comparison between companies,

regardless of size, sector, or geography

Carbon disclosure The source of direct emissions is identified and divided into Trucost estimates and company disclosures.

The source of the data disclosure and whether Trucost had to perform an adjustment to convert the data

into a standardized figure is captured and stated

Total direct external cost Direct external environmental impacts are those impacts that a company has on the environment through

their own activities (equivalent to Scope 1 of the Greenhouse Gas Protocol). For example, the water

that a company uses from a river would be a direct impact, whereas water provided by a utility

company would be an indirect impact. Trucost analyzes these direct environmental impacts in quantity

terms (i.e., tonnes, cubic meters, etc.), and financial terms, so that they can be ranked accordingly as

direct external costs. The quantities of all direct emissions are multiplied by their respective

environmental damage costs as calculated by Trucost and its academic panel

Total indirect external cost Indirect GHG emissions are emissions that are a consequence of the activities of the reporting entity, but

occur at sources owned or controlled by another entity. The Trucost methodology is unique in its ability

to analyze the effects of the whole upstream supply chain (from the first tier all the way through the nth

tier, i.e., the supplier, supplier’s supplier, etc.). Indirect impacts can be particularly important when

estimating the impact of the company’s suppliers passing on increased production costs due to

environmental regulation and taxation

Impact ratio The total direct and indirect external cost/revenue. The impact ratio represents the proportion of a

company’s revenue that would be at risk if it was to internalize the external environmental damage

costs associated with its direct operations and that of its supply chain

Greenhouse gases’ direct cost The total cost of all GHG emissions caused by the burning for fossil fuels and production processes

which are owned or controlled by the company. Greenhouse gases are so called because they contribute

toward the greenhouse effect. All greenhouse gases are adjusted by their respective global warming

potential (GWP) to calculate their carbon dioxide equivalent. The quantity of each GHG emission is

multiplied an external cost

Greenhouse gases’ indirect cost The GHG emissions disclosed and estimated by the Trucost model from the whole upstream supply

chain. Again, the quantity of emissions in carbon dioxide equivalent is multiplied by an external

damage cost

Water direct cost This is water abstracted by the company from rivers, groundwater, lakes, and seas. The water is

abstracted and used in the company’s own operations such as for cooling or processing. The quantity of

water is ten times by its associated external cost

Water indirect cost Water that is purchased by the company from utility companies and abstracted water estimated to be used

in the whole upstream supply chain. The quantity of water is multiplied by its associated external cost

Waste direct cost Hazardous and non-hazardous waste produced by the company including mining tailing, mining over

burden, and nuclear waste. The quantity of waste is multiplied by an associated external damage cost

that is based on the type of waste and its method of disposal. Recycled waste has no associated damage

cost in the Trucost model

Waste indirect cost The cost of waste produced in the whole supply chain (from the first tier all the way through the nth tier)

Land and water pollutants’ direct

cost

The cost of pollutants that are released to water or land. These are pollutants from fertilizer and

pesticides, metal emissions to land and water, acid emissions to water, and nutrient and acids pollutant.

The quantities of pollutants are multiplied by their associated external damage costs
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Appendix 2

See Table 14.
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