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ABSTRACT KEYWORDS

This article provides a comprehensive assessment of the impact Corporate environmental
of corporate environmental responsibility (CER) on financing responsibility; capital
patterns of working capital and fixed investment. Financing  Structure; financing pattern;
sources include internal funds, equity, different types of debt small firms

financing, and government grants. Specifically, this study exam-

ines differences in the impacts of CER on financing patterns for

smaller and larger firms. Based on a sample of 15,082 firms

covering 27 countries, our empirical findings indicate that envir-

onmentally responsible activities do not significantly affect

financing patterns of working capital but affect the use of inter-

nal finance and almost all external sources for capital expendi-

tures. Moreover, the impacts of environmentally responsible

activities on capital expenditures vary across financial sources

and depend on firm size. The revealed pecking order among

financing sources and changes in the debt ratio offer valuable

insights into the validity of capital structural theories for smaller

and larger eco-friendly firms.

Introduction

The Paris COP 21 climate agreement, which entered into force on
November 4, 2016, has prompted many countries to aim for carbon neutrality.
This has put the connection between financing and the environment on the
radar of financial institutions, corporate managers, policymakers, and
researchers due to stricter environmental standards and increased environ-
mental awareness. For example, the United Nations Framework Convention
on Climate Change (UNFCC) defines climate finance as “local, national or
transnational financing—drawn from public, private and alternative sources of
financing—that seeks to support mitigation and adaptation actions that will
address climate change.” Generally, financial development has been found to
reduce total carbon dioxide emissions and environmental degradation (Khan
et al.,, 2019; Lahiani et al.,, 2021). However, the absence of a standardized
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method for evaluating firms’ environmental impacts indicates that financial
intermediaries may differ in their consideration of environmental factors.

This paper examines the impacts of corporate environmental responsibility
(CER, henceforth) on the choices of finance sources, using the firm-level data
from the latest World Bank Enterprise Surveys for Central and Eastern
European and Central Asian countries. Financing sources include internal
funds and external financing sources, such as debt, equity, and government
grants. We further differentiate between sources of financing for working
capital and fixed investment. Specifically, this study compares the impacts of
CER on financing patterns for smaller and larger firms.' The conceptualiza-
tion of this study is grounded in various overarching theories. Capital struc-
ture theories, such as pecking order theory (Myers & Majluf, 1984) and trade-
off theory (Bradley et al., 1984) explain financing choices and capital structure.
Information asymmetry, a key factor in developing capital structure theories,
can arise due to environmental risk, suggesting a relationship between envir-
onmental activities and financing choices. For small firms, most of the finan-
cial decisions and environmental investments are taken by their owner-
managers (Koropp et al., 2013; Van Auken, 2001), suggesting a moderating
role for managerial theories in the relationship between environmental activ-
ities and financing choices for such firms.

Previous studies on capital structure have documented lending difficulties
for small- and medium-sized enterprises (SMEs) (Carbo-Valverde et al., 2016;
Rao et al., 2023), which may prevent them from optimizing capital structure.
For example, when SMEs are constrained by a limited financing pool, the
optimal capital structure is subject to the funding for working capital (Fazzari
& Petersen, 1993). This is particularly true for eco-friendly SMEs. The chal-
lenges of sustainable transformation faced by SMEs stem primarily from
financial factors (Chang et al., 2021; Hoogendoorn et al., 2019). SMEs are
often constrained by access to financing due to information asymmetry and
a lack of fixed assets eligible for collateral (Huang et al., 2019; D. Zhang, 2021).
Moreover, financing requirements are even higher for SMEs with capital
investments in environmental technologies (Andersen, 2017; Tian & Lin,
2019). Financial barriers encountered by environmentally responsible small
firms are probably attributed to the fact that SMEs are perceived as small
players in achieving the broader societal goal. However, the significant pro-
portion of economic contributions made by SMEs underscores their crucial
role in the green transition (Gjergji et al., 2021; Qian & Xing, 2018; Rao et al.,
2023). In most European countries, SMEs account for more than 90% of all

"For our empirical analysis, smaller firms refer to those with the number of employees fewer than 50 and annual
incomes no more than EUR 10 million, which are compared to larger firms—that is, the rest of the sample firms. In
the literature review, small firms and SMEs are used interchangeably because various criteria of small- and medium-
sized firms are used in previous literature.
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businesses and create 60% of employment in private sectors (Brammer et al.,
2012; Viesi et al., 2017).

Above all, this study first contributes to the literature on financing for small
firms. Although research on SME financing has been increasing in recent years
(Rao et al., 2023), little attention has been given to the impact of CER on SME
financing options. Incorporating CER and other components of sustainability
into financing decisions may lead away from traditional capital structure
theory, highlighting this study’s multiple additional contributions to the
literature.

First, a substantial number of studies have evaluated the impact of CER or
environmental performance on debt financing, particularly concerning firms’
access to bank loans (Liu et al., 2019; Wellalage & Kumar, 2021; D. Zhang,
2021). Environmental considerations may affect both debt and equity finan-
cing, leading to changes in capital structure. Despite a longstanding interest in
theoretical and empirical studies on capital structure, insufficient attention has
been given to the impact of CER on capital structure.

Second, we focus on different financing sources, such as internal funds,
equity, and different debt structures. Most firms use multiple types, sources,
and priorities of debts, which respond differently to the determinants of
capital structure (Rauh & Sufi, 2010). The impact of CER on financing may
vary across financing sources, depending on capital providers’ CER orienta-
tion (Tang & Tang, 2012) and expected returns (Guriev & Kvasov, 2009).

Third, we differentiate between financing sources utilized for working
capital and fixed investment. Therefore, we integrate financing decisions
with investment types. Beck et al. (2008) point out the importance of distin-
guishing between financing patterns of working capital and capital expendi-
tures but omit this from their analysis due to data limitations. Furthermore,
the information requirements for financing working capital and fixed invest-
ment vary (De Almeida & Eid, 2014; Song et al., 2020), suggesting that the
potential influence of CER on the capital structure may rely on the types of
investments.

We obtain the main empirical results from a two-limit Tobit model for the
full sample, as well as separately for smaller and larger firms. Our empirical
results reveal financial institutions’ environmental considerations and envir-
onmentally responsible firms’ capital structure policies, which provide addi-
tional policy implications for achieving the carbon-neutrality target. This
study also informs capital structure theories, although we do not directly
examine the determinants of the debt ratio. Environmentally responsible
firms may reduce information asymmetry regarding environmental risks,
such as direct legal liabilities to clean up pollution and experience lower
business risk (Aristei & Gallo, 2023; Cai et al., 2016)—both of which are,
according to capital structure theories, crucial factors that influence the selec-
tion of financing sources, as discussed in the next section.
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The structure of this article is as follows: The next section provides
a comprehensive review of the relevant literature and presents the conceptual
framework. This is followed by a description of the data, key variables, and
models used in this study. Subsequently, we present the primary empirical
findings and their validation. Lastly, we discuss the key findings, their implica-
tions, and potential avenues for future research.

Conceptualization

Capital structure theories and financing sources

Researchers have developed capital structure theory over the past few decades,
with the trade-off theory (TOT) (Bradley et al., 1984) and pecking order theory
(POT) (Myers & Majluf, 1984) emerging as seminal theories. According to
TOT, firms’ debt ratios result from a trade-off between the benefits of interest
payment tax-deductibility and the cost of financial distress and information.
According to POT, the costs of debt or equity and information asymmetry are
crucial factors influencing firms’ capital structures. For incremental invest-
ments, new securities issued may be undervalued due to information asym-
metry, resulting in an “adverse selection” from internal funds, debt financing,
and equity financing.

Information cost and asymmetry are fundamental factors in capital struc-
ture theories. For TOT, less information asymmetry decreases the cost of
equity capital, implying a preference for equity financing (Dewaelheyns
et al., 2019; Kalash, 2021). For POT, changes in the level of information
asymmetry may alter the pecking order of financing sources. Asymmetrical
information over risk may increase the cost of adverse debt selection relative to
equity, indicating that firms prefer to issue equity over debt (Halov & Heider,
2011). Both agency costs of information for TOT and information asymmetry
for POT depend on environmentally responsible activities and firm size, as will
be discussed further.

The content of firm information may alter its role in capital structure.
Edmans et al. (2016) argue that an increase in the total amount of information
due to hard information, such as earnings, relative to soft information about
intangible investments may increase financial efficiency. However, soft infor-
mation about intangible investments is associated with real efficiency.
Recently, Fulghieri et al. (2020) distinguish between asymmetrical information
stemming from assets in place and growth options. They propose that the
pecking order of financial sources depends on the specific types of asymme-
trical information.

Bank debt and equity are two primary financing sources, particularly for
large companies or when financing new fixed assets. However, other types of
debt-financing sources, such as microfinance institutions (MFIs) and informal
finance, cannot be ignored for small firms and firms in developing countries.
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In contrast to traditional financial institutions, MFIs provide micro-loans to
micro-entrepreneurs who likely have a low credit rating or limited financing
knowledge (Boehe & Cruz, 2013). Providers of informal finance include
private money houses, pawnshops, friends, and relatives who give loans to
small entrepreneurial ventures.” Like MFIs, informal financial service provi-
ders rely on relationships and borrowers’ reputations to monitor and enforce
repayment, mitigating information asymmetry. MFIs and informal finance are
suitable substitutes for formal financial institutions in countries with weak
legal, political, or property rights (Ayyagari et al., 2010; Liu et al., 2019).

Although researchers have frequently tested capital structure theories using
debt-to-equity ratios, internal financing remains the primary financial source
for many firms, particularly small businesses (Zubair et al., 2020). Internal
financing has a lower cost and is not affected by information asymmetry,
making it the preferred choice for firms to cover investment expenditures, in
line with POT. Since information asymmetry resulting from intangible invest-
ments such as innovation or environmental technology lead to higher finan-
cing costs, firms are more likely to use internal funds for such intangible
investments, particularly in the early stages of development (Gorodnichenko
& Schnitzer, 2013).

Financing requirements for working capital represent a temporary need;
however, a firm’s investment in working capital affects its value (De Almeida
& Eid, 2014). One recommendation is to finance working capital with short-
maturity debt, such as trade credit (Benlemlih & Cai, 2020). Researchers have
observed that traditional debt financing is partially replaced by supply chain
financing, especially for SMEs and regarding working capital financing (Song
et al., 2020). This is because supply chain financing reduces information
asymmetry between credit providers and firm managers. High-growth firms
may finance their investments through delayed payment to suppliers
(Agostino & Trivieri, 2019; Huang et al., 2019; Lazaridis & Tryfonidis,
2006). However, the use of trade credit lines is regarded as an indicator of
credit constraints or financial distress, leading to high costs of trade credit
(Gorodnichenko & Schnitzer, 2013).

CER and financing

A well-functioning financial market effectively delivers the required resources
for fostering environmental-innovation diffusion and green transformation
(D’Orazio & Valente, 2019). Nevertheless, financial market mechanisms
depend on the availability of information (Chava, 2014). Soft information
conveyed through environmentally responsible activities becomes an essential

Trade credits are also a kind of informal financing. This study treats trade credits as an independent financial source
to test whether eco-friendly firms are more likely to use trade credits.
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part of all available information, which may improve financing efficiency. On
the other hand, environmentally responsible firms may have more growth
opportunities, and their tangible assets are less likely to experience a dramatic
reduction in value due to contamination, indicating the role of CER in capital
structure policies.

Environmentally responsible firms are more inclined to disclose their
environmentally responsible activities to their stakeholders. This disclosure
improves the level of information symmetry, lowering the cost of new equity,
as suggested by POT. Meanwhile, the absence of standardized methods for
evaluating such activities increases information asymmetry between firms and
financial institutions, creating financial difficulties (Hoogendoorn et al., 2019).
Aside from its role in information disclosure, better environmental perfor-
mance reduces future liabilities and helps avoid business failure (Aristei &
Gallo, 2023; Cai et al., 2016), leading to a decrease in the marginal cost of debt
and an increase in the proportion of debt in the capital structure, as per TOT.
Nonetheless, environmental costs decrease taxable income, resulting in lower
marginal tax rates and reduced benefits of interest-payment tax deductibility
(Chang et al., 2021). This, consequently, contributes to lower leverage, all
other factors being constant.

Regarding the components of capital structure, researchers are particularly
interested in testing the impact of CER on bank financing. On the supply side,
banks may consider environmental risks when they conduct credit appraisals
and design contractual terms such as collateral requirements (D. Zhang, 2021).
Environmental concerns increase creditors’ perception of firms’ default risk
and, therefore, lead to a high cost of debt (Erragragui, 2018).” However, firms
with environmental and other social-responsibility disclosure reduce informa-
tion asymmetry, affecting the cost of debt financing (Raimo et al., 2021). The
empirical study by Liu et al. (2019) suggests that the promotion of the “green
credit guidelines” in China is associated with a shorter debt maturity for
heavily polluting firms in areas with weaker ecological contexts. These empiri-
cal findings indicate that environmentally responsible firms prefer debt finan-
cing due to favorable interest rates and other desirable contractual terms.

Several studies have tested the relationship between environmental factors
and the stock prices of public companies. For U.S.-listed firms, the announce-
ment of environmentally relevant news is associated with significant stock-
price changes (Flammer, 2013), and lower carbon dioxide emissions are
associated with higher returns, indicating a carbon premium (Bolton &
Kacperczyk, 2021). According to Baker and Wurgler’s (2002) market-timing
theory of capital structure, firms tend to issue equity when the market value is
high relative to the book value and past market value. Consequently, good

3Erragragui (2018) evaluates the impact of CER and other components of corporate social responsibility on debt
financing and only finds a significant association between CER and the cost of debt.
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environmental performance is likely to raise the share of equity out of the total
capital, which may offset changes in capital structure following the positive
impact of CER on debt financing.

Some studies have investigated the impact of environmental factors on the
target capital structure or the “adverse selection” of financial sources.
Benlemlih and Cai (2020) show that environmentally responsible firms have
lower debt ratios due to lower costs of financial distress. Chang et al. (2021)
evaluate the correlation between latent environmental liabilities (due to envir-
onmental obligation) and the structure of financial liability for firms in the
United States. These researchers document a substitute effect of environmen-
tal liability on financial liability, indicating that firms that are more environ-
mentally responsible have a higher debt ratio.

Among finance sources, internal cash flow is the primary one for pollution-
prevention investments for firms with limited access to external funding (D.
Zhang et al., 2020). This indicates that environmentally responsible firms may
not have sufficient internal funds to finance working capital or capital expen-
ditures, prompting them to seek alternative sources of financing such as trade
credit. The use of trade credit coincides with green practices along the supply
chain. Wu et al. (2019) posit a win-win outcome of the green supply chain
when trade credit financing is viable, indicating the higher availability of trade
credit over bank financing for environmentally responsible firms.
Government grants are another source of financing that may affect firms’
capital structure, particularly in the context of green-credit policies (Bach,
2014; B. Zhang et al., 2011; Zubair et al., 2020). For international aid, decisions
regarding the allocation of funds for environmentally risky projects depend on
their prior environmental performance (Buntaine, 2011).

Researchers have not given sufficient attention to testing whether the
impact of CER on sources of financing differs between working capital and
tixed investment. When environmentally responsible firms use internal funds
to finance investments in pollution-prevention technologies or equipment, the
firms may rely more on external financing. This implies that the availability of
external financing plays a crucial role in determining incremental investment.
Ideally, working capital and fixed investment are financed by short-term and
long-term debt, respectively. Therefore, CER is more likely associated with
long-term financing since it takes a long time for positive environmental
performance to yield financial benefits (King & Lenox, 2001; Lin et al., 2019).

Financing sources for small firms

The determinants of financing patterns for small firms may differ from those
for large firms for internal and external reasons. Capital structure theories
assume that the firm’s goal is to minimize the overall cost of capital or
maximize shareholders’ wealth. Small firms may have a limited choice of
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financing sources, which hampers them from achieving a minimum cost of
capital (Van Auken, 2001). Small business owners are often involved in
strategic decision-making processes, including financing choices, and there-
fore small firms’ financing decisions are strongly affected by owner-managers’
personal attitudes (Koropp et al., 2013).

The limited financing options available to small firms is associated with
information asymmetry. Song et al. (2020) state that the presence of asymme-
trical information is the primary reason that prevents small firms from finan-
cing working capital with external financing sources. Additionally, the trade-
off between soft and hard information depends on firm size. The lending
decision made by financial institutions for a small firm is primarily based on
hard information about the firm and its owners (Berger & Udell, 2006).

The causes of information asymmetry further differ between small and large
tirms. Theoretically, the strong influence of owner-managers on strategic
decisions in small firms causes significant conflicts of interest between share-
holders and financial institutions, resulting in high agency costs (Michaelas
et al., 1999). For small firms, the unavailability of collateral due to the lack of
tangible assets exacerbates the level of information asymmetry. Asymmetrical
information regarding growth options for small firms leads to the dominant
role of equity in the capital structure (Fulghieri et al., 2020). For service SMEs,
the empirical results in Serrasqueiro et al. (2011) suggest that those firms’
capital structure decisions follow the assumptions of POT rather than those of
TOT. Furthermore, financial development and institutional context are more
important in financing decisions for small firms than for large firms. For
example, small firms are less constrained by credit access when they are
located in a country with better property rights protections (Ayyagari et al.,
2010).

Due to information cost, SMEs rely on internal funds or short-term loans as
the primary source of financing, aligning with POT (Lépez-Gracia & Sogorb-
Mira, 2008). Unlike banks, MFIs and informal financial service providers may
overcome information asymmetry between lenders and SMEs by using rela-
tionship- and reputation-based monitoring to enforce repayment.
Additionally, in response to liquidity issues, SMEs rely more on trade credit
provided by suppliers or advanced payments from customers than do large
firms (Carbo-Valverde et al., 2016). According to Ceustermans et al. (2017),
small firms benefit from voluntary financial disclosure as it reduces informa-
tion asymmetry, consequently, leading to a substantial increase in trade credit.

The impacts of CER on capital structure and its components may vary
among firms of various sizes. There are several arguments supporting this
proposition. First, the benefits of CER are probably subject to firm character-
istics, including firm size. According to Bromiley and Rau’s (2014) practice-
based view, environmental activities are imitable practices. The benefits of
such activities depend on how firms implement them, their interaction with
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other practices, and the responses of competitors. For small firms, owner-
managers play a crucial role in environmental and other practices, indicating
that the benefits of environmental practices and environmental risk are more
subject to managers and other firm characteristics for small firms than for
large firms. Different benefits of CER for large and small firms suggest that the
impact of CER on financing options may depend on firm size.

Second, the theories underlying CER differ between small and large firms.
The shareholder-expense view posits that environmental activities largely
meet nonshareholder constituents’ demand at the expense of shareholders
(Moser & Martin, 2012), indicating that environmental activities may
adversely affect firm access to financing. Conversely, the stakeholder-value-
maximization view explains that environmental activities positively affect
shareholder wealth because focusing on the interests of other stakeholders
improves their commitments to support a firm’s operation, which enhances
shareholder wealth (Luo & Bhattacharya, 2009; Stoian & Plakoyiannaki, 2023).
Small firms are closely linked to their stakeholders due to their size, enabling
these firms to incorporate various stakeholders’ social and environmental
concerns into operational activities (Nejati et al, 2014; Stoian &
Plakoyiannaki, 2023). Unlike large firms, in which the separation of owners
and managers causes information asymmetry and high agency cost, small
firms can easily elicit knowledge from managers about CER and can monitor
their decisions on CER decisions. Collectively, small firms are more likely to
incorporate stakeholders’ environmental concerns into operational activities,
which maximizes shareholders’ value, implying a positive impact of environ-
mental activities on small firms™ credit access. The extensive scrutiny of
stakeholders enhances the benefits of environmental practices for small
firms (Lin et al., 2019). Additionally, Chang et al. (2021) find a more negative
impact of environmental liability on the availability of bank credit for large
tirms than for SMEs.

Third, the impact of CER on financing through reduced environmental risk
is contingent on agency problems between borrowers and lenders. Although
small firms may integrate stakeholders’ environmental concerns into their
operational activities, they may not effectively convey environmental informa-
tion to stakeholders, resulting in a diminished credibility of such information.
According to the stakeholder-agency theory of debt financing, access to credit
is restricted due to agency problems arising from information asymmetry and
conflicting interests between borrowers and lenders, which exacerbates lend-
ing difficulties faced by small businesses (Simba et al., 2023). In general, small
firms’ lenders often face significant information asymmetry concerning envir-
onmental risk and other business risk factors, resulting in a higher adverse
selection cost of debt compared to equity (Halov & Heider, 2011). For small
firms, Tian and Lin (2019) document that financing requirements are high
when they invest in environmental technology. Recently, Gjergji et al. (2021)
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compare the impacts of environmental disclosures, among other social and
governance disclosures, on the cost of capital. They find that the disclosure of
environmental information raises SMEs’ cost of capital due to the substantial
risk associated with revealing sensitive information. This finding validates
Edmans et al.’s (2016) argument that soft information plays a less important
role in financing efficiency for SME:s.

Methods
Data description

We obtained data for the empirical analysis from the World Bank Enterprise
Surveys (WBES). The goal of the WBES is to provide firm-level data on
private-sector business environments around the world. The industrial sectors
include most manufacturing and selected services, such as retail, wholesale,
hospitality, and construction. Firms operating in agriculture, mining, and
banking and finance are excluded from the sampling universe. The surveys
employ a common questionnaire and a uniform stratified sampling metho-
dology (with variables of geographic region, industry, and firm size) to gen-
erate a sample large enough to represent the private economy for each sample
country.

Following the criteria adopted by the European Union (EU), smaller firms
refer to those with fewer than 50 employees and an annual revenue of no more
than EUR 10 million,* while the rest of the sample firms are larger firms.
Ayyagari et al. (2010) use a similar definition for smaller firms when applying
WBES data to analyze firms’ financing choices.

We restrict our analysis to the WBES sample firms without missing values
for variables in model specifications and to sample countries without missing
values for country-level variables. The final data set contains 15,082 firms
across 27 countries. Table A1 in the appendix presents the sample distribution
by country.

Table 1 Panel A reports the number of firms based on their use of financing
sources for the entire sample, as well as smaller and larger firms. Table 1, Panel
B, reveals significant differences between smaller and larger firms in terms of
the proportions of investment financed internally and externally.

Key variables

The measures of CER vary among previous studies, depending on their scopes
and data availability. In general, researchers work on large or public firms in
developed countries and apply a vector of indicators to measure different

“The EU also uses the balance sheet total of no more than EUR 10 million as one of the criteria. However, the WBES
does not incorporate survey inquiries regarding the balance sheet total.
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Table 1. Sample distribution and financing patterns by firm size.
Panel A: No. of firms that used financing

sources Panel B: Financing proportion
Full sample Smaller Larger Full sample  Smaller Larger
Variable No. of firms Mean  SD Mean  Mean A
Financing sources of working capital
Bank Loans 4,617 2,599 2,018 9.353 18.768 7.768 12.52 —4,75%**
MFI Loans 540 286 254 0.681 4927 0.529 0.986 —0.457***
Internal Funds 14,354 9,547 4,807 76.25 30.65 78.10 72.55 5.55%*%*
Trade Credit 4,135 2,564 1,571 9.787 20.569 9371 1062  —1.25%*
Grants 399 220 179 0.408 3318 0.352 0521 -0.169***
Bonds 185 81 104 0203 2310 0.110 0386 —0.276***
Informal Finance 1,292 941 351 3320 14802 3.768 2426 1.342%**
Financing sources of fixed investment
Internal Funds 4,034 2,199 1,835 2120 3811 17.82 2795 -—10.13***
Equity 396 204 192 1.015 7.833 0.859 1327 —0.468***
Bank Loans 1,448 667 781 4.773 17373 3402 7.508 —4.106***
MFI Loans 156 69 87 0.393 5.051 0.284 0.611 -0.327**
Trade Credit 514 258 256 1318 8770 1.114 1725 -0.612**
Grants 159 64 95 0360 4300 0.246 0.588 —0.342***
Bonds 17 2 15 0.013 0465 0.002 0.034 —0.032%**
Informal Finance 11 70 a 0.262 4.009 0.244 0.298 —0.054

= significant at 5% level; *** = significant at 1% level.

aspects of CER. The individual measures are further conceptualized as a single
unidimensional construct (e.g., Cai et al., 2016). In general, many countries
lack a standardized criterion for CER or environmental performance for
private firms. In this study, we measure CER based on energy efficiency
measures. Production-generated emissions are the primary concern for firms
regarding environmental risk and for decision-makers regarding environmen-
tal regulations (Aller et al., 2018; Bolton & Kacperczyk, 2021). Energy-
efficiency investments aim to reduce the environmental impact of fossil
fuels, which reflects a strength of environmental behavior and alleviates
environmental concerns of financial institutions as well as other stakeholders.
The dummy coding for CER is based on the survey question, “Over the last
three years, did this establishment adopt any measures to enhance energy
efficiency?” In the robustness checks, we use an alternative measure of CER.

In the surveys, firms answered questions about the proportions of their
working capital for day-to-day operations or total purchases of fixed assets
that were financed by various sources. Financing sources consist of internal
funds or retained earnings (Internal-Funds) and external financial sources,
such as banks (Bank-Loans), microfinance institutions and other nonbank
financial institutions (MFI-Loans), trade credit from supplies and advances
from customers (Trade-Credit), government grants (Grants), issued bonds
(Bonds), and other sources such as moneylenders, friends, and relatives
(Informal-Finance). For fixed assets, there is an additional financing source:
firm owners’ contributions or issued new equity shares (Equity).
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Models

Since the dependent variables (financing proportions) are percentage points
ranging between 0 and 100, we apply a two-limit Tobit model as a primary
econometric method. The baseline specification of the Tobit model is repre-
sented by

0 if Y7 <0
Y if 0< Y <100 (1)
100 if Y; > 100

Y;

Y;(Z) = ay + a1CER; + a;SMALLER; + Y " bXy; + i SERVICES;
4
+ Y deREGION;; + U 2)

where Y; represents the observed proportion of investment in working capital or
fixed assets financed by one of the financing sources (in percentage points)—
namely, Internal-Funds, Bank-Loans, MFI-Loans, Trade-Credit, Grants, Bonds,
and Informal-Finance for either working capital or fixed assets and Equity for
fixed assets; Y is a latent variable corresponding to the observed financing
proportion and can take any value; CER is a dummy variable and equals 1 for
environmentally responsible firms and 0 otherwise; SMALLER is a dummy for
firms with fewer than 50 employees and annual income of no more than EUR
10 million; the dummy variables for regions and the service industry (SERVICES)
control for heterogeneity in these two dimensions’; and U is a disturbance term.

To compare the joint impacts of CER and firm size on financing patterns,
we modify the baseline model by including an interaction term between CER
and SMALLER:

Y;(Z) = ao + a\CER; + a;SMALLER; + a;CER' SMALLER; + > | X
+ ciSERVICES; + Y . diREGION; + U
(3)
The models represented by Equations (3) and (4) assume the same impacts of

control variables (X) on smaller and larger firms, which may be unrealistic.
Finally, we exclude the variable SMALLER from the baseline model

5For the entire sample and subsamples of smaller and larger firms, some countries and industries have limited
observations (firms), leading to issues of multicollinearity or convergence. Therefore, we include regional dummies
and a dummy for services in the models, following Gorodnichenko and Schnitzer (2013) and Beck et al. (2008).
There are four regional dummies representing the old member states of the EU (OMS), new member states of the
EU (NMS), other Central and Eastern European countries (CEE), and Commonwealth of Independent States (CIS),
with the remaining sample countries as the base category. This categorization takes into account both geographic
and economic development levels. Additionally, we use country-level variables to control heterogeneity. Regarding
industry differences, we estimate the models with industry dummies as a robustness check. The estimation results
for CER closely align with the main results.
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specification and estimate the following model for the subsamples of smaller
and larger firms separately:

Y;(Z) = ap+ aiCER + > " biXg; + ciSERVICES; + Z; dyREGION};
+U;
(4)

For the control variables, the vector of X in the models, we follow the literature
(e.g., Bach, 2014; Frank & Goyal, 2009; Kumar et al., 2017) and include both
firm-specific variables and country-level variables in the model specification.
See Table A2 in the appendix for the definitions of the variables and data
sources. Table 2 reports descriptive statistics for variables used in the models
for the entire sample, for smaller firms, and for larger firms.

Treatment effects

From the estimation results, several (un)conditional means can be calculated.
Since the proportions of financial sources range between 0 and 100, it is useful
to analyze the expected means of the observed proportions rather than those of
the latent variables (Greene, 2000). The unconditional expected value of the
observed proportion of a particular source of financing is

E(Y):aFa+b(1_Fb)+(Fb_Fa)Zﬁ_0(fb _fa) (5)

where a and b are the upper and lower limits (0 and 100), respectively; F, and
F, are the cumulative probability functions at the two limit points, respec-
tively; Z and f3 are a vector of all variables and their coefficients; f, and f, are
the density functions. Both the cumulative probability functions and the
density functions follow a standard normal distribution using the fitted
value and the standard error of the residuals as proxies of mean and standard
deviation, respectively.

For CER (or other dummy variables such as SMALLER), the average treat-
ment effect (ATE) (or marginal effect) is expressed as:

ATE = E(Y|CER = 1) — E(Y|CER = 0) (6)
Combining Equations (5) and (6) gives rise to
ATE = Plr(b> Y>a)[E;(Yb>Y>a) — Eo(Yb>Y>a)]
+ E\(Yb>Y>a)[Pri(b>Y>a) — Pro(b>Y >a)] (7)

where Pr; and Pr, are the probability of the proportion falling within the range
for the CER dummy at the values of 1 and 0, respectively, and E; and E, are the
expected proportions for the CER dummy at the values of 1 and 0, respectively.
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As shown in Equation (7), ATE is decomposed into two parts. The first part
represents the impact of CER on the expected financing proportion, weighted
by the probability of the proportion falling within the range. The second part
represents the impact of CER on the probability of the proportion falling
within the range, weighted by the conditional expected value of the financing
proportion. This decomposition is proposed by McDonald and Moftitt (1980)
and further modified by Staub (2014). Following Staub (2014), the first part of
ATE is labeled the intensive margin, and the second part is the extensive
margin. While the extensive margin reveals whether CER is associated with
firms’ decisions to use one kind of financing source, the intensive margin
reveals the impact of CER on the proportion of this financing source out of the
total investments for working capital or fixed assets, given that it is chosen.
Thus, we explore firms’ capital structure decisions from the above two
perspectives.6

Results
Main results for the full sample

Table 3 presents the estimation results of the 2-limit Tobit models for the full
sample. Panel A of Table 3 for working capital shows that CER affects only
bank loans and that smaller firms are significantly different from larger firms
regarding internal funds, bank loans, and bonds. The significant coefficients
suggest that environmentally responsible firms use more bank loans, and
smaller firms use more internal funds and less bank and bond financing
than larger firms. The extensive and intensive margins of SMALLER for
internal funds have opposite signs, while its ATE is negative.

In Panel B of Table 3 for fixed assets, CER is significant and positive in all
regressions, indicating that environmentally responsible firms differ from
conventional firms regarding all finance sources for fixed investments. As
shown in the lines at the bottom of the panel, CER has the greatest ATE on
bank loans, followed by internal funds, trade credit, and equity. However, the
estimated marginal effects of CER on grants and informal finance are negli-
gible. The estimate of SMALLER indicates that smaller firms use less internal
funds, fewer bank loans and MFI loans, and less trade credit to finance fixed
assets.

Table 4 reports the estimation results with an interaction term between
SMALLER and CER. The interaction term is significant only in the model of
grants for working capital (Panel A) and in the model of internal funds for
fixed assets (Panel B). While the interaction term is not consistently significant

®Regarding the pecking order theory, Frank and Goyal (2009) argue that the empirical issue is to test whether firms
primarily use internal financing before using external financing, holding all else equal. Our methodology also
addresses another issue about the probability of utilizing intern financing and various forms of external financing.
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in most of the regressions, the significant coefficients of SMALLER may imply
the joint significance of SMALLER and the interaction term. This suggests
differences in financing choices between eco-friendly and conventional smal-
ler firms. Therefore, we utilize separate regressions for smaller and larger firms
to directly examine the impacts of CER on financing patterns for eco-friendly
smaller firms (compared to conventional smaller firms) and for eco-friendly
larger firms (compared to conventional larger firms).”

For firm-level control variables, EXPORTER and FOREIGN-OWNED signifi-
cantly affect more than three types of financing sources for either working capital
or fixed investment. For working capital, tax barriers negatively affect bank loans,
indicating the role of interest-payment tax shields in capital structure.
Shareholding firms have different financing patterns for fixed investment with
regard to internal funds, bank loans, and grants compared to other types of firms.
For country-level variables, the GDP affects several external financing sources for
working capital and fixed assets. Firms in countries with a high level of private
credit rely on bank loans to a greater extent when funding working capital.

Main results for smaller and larger firms

Tables 5 and 6 report the estimation results for smaller and larger firms,
respectively.

For working capital, Panel A of Table 5 demonstrates that CER significantly
affects the use of bank loans for smaller firms, consistent with Chang et al.’s
(2021) findings that banks are more aware of environmental risk than other
lenders. Panel A of Table 6 shows that, for larger firms, CER only significantly
affects the use of grants for financing working capital. The values of ATE suggest
that CER raises the proportion of bank loans for smaller firms and grants for
larger firms by 3.58 and 0.15% points, respectively. Elsas et al.’s (2014) empirical
results suggest that large firms issue securities to achieve target debt ratios when
investing in large projects, which is probably irrelevant to working capital.
Together, the estimation results indicate that CER does not consistently affect
firms’ financing patterns of working capital, regardless of firm size.

For fixed assets, CER is insignificant only in the regressions of grants and
informal finance for larger firms (Panel B of Table 6). For all other regressions
for larger firms and all regressions for smaller firms, CER is significant and
positive, in line with the findings for the full sample and suggesting a positive
association between CER and financing patterns of fixed assets, regardless of
firm size. However, the magnitudes of CER’s impacts differ between the two
tirm groups and vary across financing sources.

"Moreover, the models for the whole sample cannot reveal the different impacts of other control variables on
financial choices for smaller and larger firms.
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For smaller firms, the calculated ATEs in Panel B of Table 5 suggest that
eco-friendly smaller firms finance 1.83% points more of new fixed assets with
internal funds than conventional smaller firms, followed by bank loans (1.81%
points), trade credit (0.71% points), and equity (0.46% points). Considering
the average financing proportions for environmentally responsible smaller
firms (17.8% for internal funds, 3.4% for bank loans, 1.11% for trade credit,
and 0.86% for equity), CER has a substantially lower relative impact on
internal funds than on any external financing source, contrary to pecking
order theory. Among external financing sources, the relative impact of CER on
equity is stronger than its impact on bank loans and MFI loans and weaker
than its impact on trade credit. Regarding the impacts of CER on the prob-
abilities of using financing sources, environmentally responsible smaller firms
are more likely to use internal funds and banks loans (9.05% and 8.93%,
respectively), followed by trade credit (2.54%) and equity (1.85%), indicating
a pecking order of internal funds, debt financing, and new equity.

For larger firms and regarding fixed assets, Panel B of Table 6 shows that the
value of ATE of CER is 3.75 for internal funds, 4.2 for bank loans, 1.09 for
trade credit, and 0.80 for equity. Taking their respective means into account
(28%, 7.51%, 1.73%, and 1.33%), we find that the impact of CER on internal
funds is relatively weak, suggesting the rejection of the “adverse selection.” The
relative effect of CER on equity is more potent than its relative effect on bank
loans and other types of external financing sources, indicating a negative
association between CER and debt ratio for large firms. Thus, we confirm
Chang et al.’s (2021) proposition that the negative impact of environmental
liability on debt ratios is more pronounced for larger firms than for smaller
firms. Both environmentally responsible larger and smaller firms use trade
credit to finance capital expenditures, indicating high levels of trust and low
information asymmetry between stakeholders along the green supply chain.
Except for grants and informal financing, all other finance sources are more
sensitive to CER for larger firms than for smaller firms. A comparison of the
probabilities of using various financing sources indicates that environmentally
responsible larger firms are more likely to use internal funds, bank loans, and
equity to finance fixed investment thanenvironmentally responsible smaller
firms (42.3% versus 9%, 33.4% versus 8.9%, 4.89% versus 1.85%, respectively).
For larger and smaller firms, the probabilities of using different sources of
financing (rather than their proportions) for fixed investments follow
a pecking order of internal funds, bank loans, and new equity.

Regarding firm-level control variables, Panel A of Table 5 shows that
smaller exporters are less likely to use internal funds for working capital,
probably due to their access to all types of external financing sources except
for informal financing. Smaller firms that perceived tax rates as moderate or
severe barriers to their operations use less internal funding and more bank
loans to finance working capital, in line with the expectation of POT. Panel
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A of Table 6 shows that exporting has a similar impact on larger and smaller
tirms. However, larger firms with experienced managers more actively choose
internal funds for working capital, and tax burdens do not affect the use of
internal funds for larger firms.

Regarding firm-level control variables influencing capital expenditures,
firms with a high growth rate are more likely to use internal funds and bank
loans, regardless of firm size. Larger export firms substitute internal funds with
all types of external sources to finance new fixed assets. In contrast, export-
oriented smaller firms do not differ from domestic-focused smaller firms
when using internal funds to purchase fixed assets. While shareholding smal-
ler firms are less likely to use informal finance, larger firms with a fast growth
rate turn to informal finance when investing in fixed assets. Tax burdens
significantly affect the use of bank loans for larger firms, probably due to the
tax deductibility of interest payments.

Regarding country-level control variables, Tables 5 and 6 show that, for
working capital, both smaller and larger firms in countries with a fast GDP
growth rate or high level of private credit use more bank loans. However, most
country-level variables play differing roles in financing patterns for smaller
and larger firms, indicating the necessity to estimate the models for those two
types of firms separately. For example, the GDP is significantly associated with
MFIs for financing working capital only for smaller firms and with trade credit
and bonds only for larger firms. The level of inflation rate has a significant
impact on the use of MFI loans and equity for purchasing fixed assets only for
smaller firms. Given the dominant role of equity and bank loans in capital
expenditures, high inflation may raise smaller firms’ leverage, in line with the
findings in Frank and Goyal (2009).

Robustness checks

We conduct a range of robustness checks to address concerns related to
endogeneity, estimation methods, and measurement, specifically focusing on
the models for smaller and larger firms. To conserve space, we refrain from
reporting the results of the additional estimations, which can be provided
upon request.

There is probably an endogeneity issue in our models due to some unob-
served factors influencing both financing sources and CER. Accordingly, we
use Rivers and Vuong’s (1988) control function approach to control for
endogeneity, using CO, emissions per capita and customer environmental
concerns (a dummy variable) as instrument variables. The significant levels of
CER in the models for fixed assets are not substantially different from their
counterparts in the main results. For working capital, the new results do not
capture any significant effect of CER for larger firms, although several coeffi-
cients of CER become significant for smaller firms.
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Regarding estimation methods, an alternative modeling approach for ratio
variables is a fractional logit model (Papke & Wooldridge, 1996). The estima-
tion results of the fractional models show that, for working capital, CER
significantly affects five types of financing sources, including bank loans for
smaller firms. However, CER is insignificant in most of the regressions for
larger firms, consistent with the main results. For fixed assets, the impacts of
CER on the primary financial sources, including internal funds, equity, bank
loans, and trade credit, are not affected by the alternative estimation approach.

Besides the question about whether firms have adopted any measures to
enhance energy efficiency, the WBES questionnaire includes questions about
whether firms have adopted 10 individual measures to reduce their environmental
impacts. We further construct an indicator of environmentally responsible activ-
ities (= the number of measures adopted by a firm/the total number of measures).
The estimation results using the new CER measure indicate that, for working
capital, CER becomes significant in the regressions of MFI loans and government
grants for smaller firms and insignificant in the regression of government grants
for larger firms. However, the estimation results of CER in the models for fixed
assets are similar to the main results for smaller and larger firms.

Conclusion

This study investigates the association between corporate environmental
responsibility (CER) and different financing sources—namely, internal funds,
equity, different types of debt, and government grants, using cross-sectional data
on 15,082 private firms across 27 countries. We distinguish financing patterns
for working capital and capital expenditures since they play different roles in
firms’ value and profitability. Specifically, we compare the impacts of CER on
financing patterns for smaller and larger firms as a reflection of the importance
of smaller firms in the transition to a sustainable economy.

Our empirical results indicate that CER does not significantly affect most
finance sources for working capital, regardless of firm size. However, eco-
friendly smaller firms are more likely to use bank loans for working capital
compared to conventional smaller firms. Since the management of working
capital influences firm performance in the short term (Lazaridis & Tryfonidis,
2006), this finding indicates that environmental performance may affect short-
term profitability for smaller firms. Although the role of financial markets in
sustainable transition is well recognized, previous studies have not distin-
guished the use of finance sources for working capital and fixed assets,
indicating an incomplete evaluation of the potential for the short-run value
generated from environmental practices. In other words, financial institutions
may help firms improve the benefits of environmentally responsible activities
by considering environmental factors when making lending decisions for
working capital.
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For capital expenditures, there is a positive and significant association
between CER and the use of internal funds, equity, and different types of
debt. For smaller and larger firms, CER has a lower impact on the use of
internal funds than external financing sources. Among external financing,
eco-friendly smaller and larger firms use more equity than bank loans and
MFI loans, all relative to their respective average proportions. As such, we fail
to find evidence consistent with the pecking order from internal funds, debt, to
equity. Additionally, those finance sources for fixed assets are more sensitive
to CER for larger firms than for smaller firms. Smaller firms need to effectively
convey environmental information to stakeholders and then improve the
credibility of environmental information from the investors’ perspective,
which consequently strengthens the relationship between CER and financing
options.

For different types of debt, informal financial service providers consider
only environmental factors when financing new fixed assets for smaller firms.
Informal finance relies on relationships, lenders’ reputations, and close mon-
itoring to overcome information asymmetry, which is likely unrelated to larger
firms. Eco-friendly smaller and larger firms use more trade credit to finance
capital expenditures than their conventional counterparts. Although the docu-
mented relationship between CER and trade credit implies effective green
practices along the supply chain, trade credit can be costly. Therefore, it is
advisable to use trade credit to finance working capital, especially for small
firms (Song et al., 2020). Using trade credit for capital expenditures reduces
the availability of working capital and raises capital costs, indicating
a direction for smaller firms to adjust their capital structure.

More generally, our empirical findings have potentially significant implica-
tions for optimizing capital structure, improving the benefits of environmen-
tally responsible activities, and designing government support programs in
transitioning to a sustainable economy. The different impacts of CER on
financing sources indicate differences in the evaluations of environmental
factors among lenders and investors, suggesting the need to adopt a more
informative and transparent indicator of CER. In addition, the availability of
working capital for eco-friendly smaller firms can be improved by a well-
designed government grant or support program since these firms currently use
government grants for financing new fixed assets rather than working capital.
This also indicates that governmental initiatives aimed at achieving carbon-
neutrality targets need to consider firms’ capital structure and focus on max-
imizing short-term and long-term valuation creation by smaller eco-friendly
firms.

Despite its novel contribution to SME financing literature, this study has
several limitations. Our empirical analysis relies on cross-sectional data. While
we use various firm-level variables to control for firm heterogeneity, future
studies utilizing panel data would allow for capturing firms’ specific features
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and dynamic capital structure adjustments. Additionally, since environmental
regulations have become increasingly stringent, there may be a time-varying
impact of CER on capital structure. Panel data analysis can further investigate
structural changes in the relationship between CER and financing options.
Finally, this study primarily focuses on the influence of CER on financing
choices between different types of debt and equity. Exploring the impacts of
alternative measures of environmental performance and other aspects of
sustainability on financing sources, including emerging innovative ones such
as bootstrapping and crowdfunding, would provide a more comprehensive
understanding of SME financing.
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APPENDIX

Table A1. The number of firms by country.

Country No. Share of smaller firms
Albania 259 58.7%
Armenia 333 75.1%
Azerbaijan 55 70.9%
Bosnia and Herzegovina 236 62.3%
Bulgaria 539 63.6%
Croatia 378 56.1%
Czech Republic 465 64.3%
Egypt 2,832 74.6%
Estonia 313 69.3%
Georgia 328 73.8%
Greece 557 64.6%
Hungary 694 68.0%
Italy 509 44.4%
Kazakhstan 755 71.0%
Latvia 276 60.5%
Lithuania 318 68.2%
Montenegro 115 64.3%
Morocco 617 60.3%
North Macedonia 233 63.9%
Poland 408 75.2%
Portugal 924 67.0%
Romania 722 65.5%
Russia 981 59.5%
Serbia 249 57.0%
Slovakia 399 69.2%
Slovenia 355 69.3%
Turkey 1,232 65.9%

Whole sample 15,082 66.6%
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Table A2. Variable definitions and data sources.

Original
Variable Definition source
Firm-level variables
FINANCING Proportion of finance sources used for financing working capital WBES
or the purchase of fixed assets in percentage points (see details
in text)
CER Dummy variable (=1 for firms that adopted energy efficiency WBES
measures and 0 otherwise
SMALLER Dummy variable (=1 for firms with the number of employees ~ WBES
fewer than 50)
FIRM-GROWTH The rate of changes in sales over the last 3 years in percentage ~ WBES
points
EXPORTER Dummy variable (=1 for exporters and 0 otherwise) WBES
FOREIGN-OWNED Dummy variable (=1 for firms with foreign ownership and 0 WBES
otherwise)
COOPERATION Dummy variable (=1 for shareholding firms and 0 otherwise) WBES
AGE Firm ages in years and logarithmic scale WBES
EXPERIENCE Managers’ working experience in years and logarithmic scale WBES
TAX Dummy variable (=1 for perceived tax rates as a major or very ~ WBES
severe obstacles to their operations and 0 otherwise)
CLUSTERING The number of firms by country and industry in logarithmic scale WBES
COMPETITION Dummy variable (=1 for firms with too many competitors to WBES
count and 0 otherwise)
SMALL-CITY Dummy variable (=1 if firms in the locations with population WBES
fewer than 50,000 and 0 otherwise.
MEDIUM-CITY Dummy variable (=1 if firms in the locations with population WBES
fewer than 50,000 and 0 otherwise.)
SERVICES Dummy variable (=1 for firms in the service industry and and 0 WBES
otherwise.)
Country-level variables
GDP Real gross domestic product (GDP) per capita in US dollars World Bank
GDP-GROWTH Growth of GDP in US dollars World Bank
PRIVATE-CREDIT The share of private credit divided by GDP World Bank
INFLATION The rate of changes in the consumer price index in percentage ~ World Bank
points
PROPERTY-RIGHTS Protection of property rights index Property
Rights
Alliance

Source: Property Rights Alliance: https://www.internationalpropertyrightsindex.org/countries.
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