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Abstract

We examine why firms voluntarily implement environmental management systems. Employing 
the ISO 14001 management system and using firm-level data for the Czech Republic, we find that 
environmental management systems are typically adopted by large firms and by those firms that initially 
pollute the environment more. These systems are more commonly implemented by firms operating 
in service industries. On the other hand, we find little support that the adoption of environmental 
management systems is influenced by the firm’s financial performance and labor costs.
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INTRODUCTION
Why do some firms become “green” and voluntarily 

adopt environmental management systems, why 
other firms not? Fiorino (2006) notes that the system 
of environmental regulation around the globe 
has changed significantly. While nearly no firms 
participated in environmental management systems 
(such as ISO 14001 by the International Organization 
of Standardization) in the 1990s, hundreds of 
thousands of firms participate in these systems 
nowadays. Therefore, many firms complement the  
central governmental type of regulation with more 
decentralized self-regulation. The “old” system e.g. 
command and control, was based on the notion 
that environmental regulation and firms’ interests 
are in contradiction. To the contrary, Fiorino (2006) 
emphasizes that the new corporate-self regulation 
system of environmental regulation will allow firms 
more flexibility according to their actual performance, 
their differences and capabilities to meet certain 
environmental goals at different points of time. 

Under the new system, the environmental 
responsibility of companies more commonly 
takes a  form of corporate self-regulation built into 
a  corporate business model. Since the “old” and 
the incoming corporate-self regulation systems 
will coexist together; it is essential to study the 
impact and the occurrence of the new approaches 
to environmental regulations. Corporate self-
regulation is one of the new approaches to 
environmental regulation. It became more dominant 
during the 1990s (Fiorino, 2006) following the 
introduction of the British Standard 7750 in the 
early 1990s. Subsequently, the European Union 
started implementation of EMAS (Eco-Management 
and Audit Scheme) in 1993 and the International 
Organization for Standardization (ISO) propagated 
its Environmental management standard ISO 14001 
in 1996. Voluntary adoption of environmental 
management systems (EMS) represents one of the 
types of corporate self-regulation which allows firms 
to exhibit their corporate responsibility.
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Many multinational corporations have 
adopted EMS because it provides guidelines for 
formulating corporate environmental policy 
and targets, implementing and monitoring their 
environmental goals (Morrow and Rodinelli, 
2002). The number of firms implementing EMS 
increases each year all over the world (European 
Environmental Agency, 2014; Charlet, 2019). These 
systems are widely adopted by large multinational 
firms, too. For example, the Ford Motor Company 
adopted ISO  14001 in its manufacturing plants 
and requires EMS certification by all its suppliers 
and manufacturing facilities worldwide. General 
Motors, Daimler-Chrysler, Toyota, and IBM are 
among the corporations which have embraced 
EMS, too (Morrow and Rodinelli, 2002). Naturally, 
the question, which arises is “Why do  some firms 
voluntary participate in these programs while 
others not?”. The question has been studied 
extensively, but the answer is far from being 
conclusive. As Alberini and Segerson (2002) note, 
different research has led to different findings 
with a  vast list of firms’ characteristics as well as 
external influences e.g., regulatory pressure. The 
previous research has also largely focused on most 
developed countries.

Our research contributes to the existing 
literature in the following ways. First, we use an 
innovative way to measure the environmental 
performance of firms, which has not been applied 
to study the voluntary adoption of environmental 
management systems so far. The novel measure 
of environmental performance, as proposed by 
Horváthová (2012), suggest the normalization 
of the different pollutant emitted amount by the 
reporting threshold. This threshold is set by the 
dangerousness of pollutant to the population and 
the environment. Second, we examine the Czech 
Republic, i.e., one of the central European countries, 
which became an EU member in 2004. Bracke 
et  al. (2008) emphasize that the previous studies 
largely focus on the United States’ Environmental 
Protection Agency’s (EPA) voluntary programs 
in the United States (see, for example, Arora and 
Cason, 1995, or Videras and Alberini, 2000) or on 
the ISO  14001 adoption in Japan. The adoption of 
ISO 14001 by Japanese firms is studied, for example, 
by Hibiki et  al. (2003) or Nakamura et  al. (2001). 
The research on the adoption of environmental 
management systems in Europe, and especially 
in Central and Eastern Europe, is scarce. To our 
best knowledge, Henriques and Sadorsky (2006) 
and Garcia et  al. (2009) represent the only studies 
which study Central and Eastern Europe. They 
study factors that influence the decision to adopt 
environmental management practices by Hungarian 
manufacturing firms in 2003. Garcia et  al. (2009) 
study the adoption of environmental management 
practices (the establishment of environmental plans 
and environmental departments) in the six Central 

and Eastern European countries during the 1990s’. 
They find that the adoption of environmental 
management practices is driven by enforcement 
activities, public disclosure of environmental 
performances of firms, export-orientation, and 
firm size. The scarcity of the research in this area 
is not surprising, as it requires to merge several 
large firm level datasets, i.e. the datasets covering 
financial statements of firms, their environmental 
characteristics and adoption of environmental 
standards. Third, our dataset also contains smaller 
firms, while a typical study in this body of literature 
focused on large, often international or global, 
firms. Given that the EMS adoption entails non-
negligible fixed costs, the determinants of EMS 
adoption can be different for smaller firms.

We find that larger and more polluting firms are 
more likely to adopt an environmental management 
system. We also find that the probability of EMS 
adoption is influenced by the industry in which 
the company operates. However, we find no 
impact stemming from labor costs and financial 
performance of firms. 

Voluntary Environmental Programs
The approach to regulation of the environmental 

problems has been changing over the last decades. 
While the command and control approach worked 
well for regulation mainly large stationary sources 
of pollution, the market-based approach started 
to be implemented in the 1980s due to its better 
efficiency (Fiorino, 2006). During the 1990’s another 
new approach to combating with environmental 
problems emerged. This approach involves 
voluntary participation in environmental regulation. 
Under this approach firms voluntary decrease their 
environmental impacts below the level required by 
law (Fiorino, 2006; Prakash and Potoski, 2012). 

There are several forms of these voluntary 
approaches, e.g., unilateral commitments made by 
polluters, private agreements between polluters and 
pollutes, negotiated agreements between a  public 
authority and industry and voluntary programmes 
developed by public authorities (Prakash and 
Potoski, 2012; Bӧrkey et  al., 1999; Brouhle et  al., 
2004; OECD, 2003). The use of voluntary approaches 
has spread dramatically since they were introduced 
at the beginning of 1990’s. Some voluntary 
approaches state an explicit environmental 
goal, e.g., U.S. EPA’s 33/50 and WasteWise, while 
others have less direct policy objectives such as 
enhancing innovation or increasing awareness of 
environmental issues, e.g., the EcoManagement and 
Auditing Scheme (EMAS) and ISO 14001. Arguments 
for the promotion of the use of voluntary incentives 
include mainly higher environmental effectiveness, 
economic efficiency, reductions in costs (in terms 
of monitoring as well as enforcement), increases in 
environmental awareness, and encouragement of 
innovation. 
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An Environmental Management System (EMS) 
represents a type of a voluntary pro-environmental 
approach that fi rms around the globe can implement. 
Participation in voluntary environmental 
approaches is a  manner to signal a  fi rm’s 
involvement in corporate social responsibility. The 
EMS is a set of processes and practices that enable an 
organization to decrease its environmental impact. 
The United States’ Environmental Protection Agency 
(U.S. Environmental Protection Agency, 2013) defi nes 
EMS as “a set of processes and practices that enable 
an organization to reduce its environmental impacts 
and increase its operating effi  ciency.” 

There are several diff erent types of EMS. Globally, 
the most common is ISO  14001 (environmental 
management standards published by the 
International Organization of Standardization – 
ISO). At the European level, fi rms often opt for 
the Eco-Management and Audit Scheme (EMAS). 
Besides these two widespread international 
standards (EMAS and ISO), there are many other 
standards at the country level such as the British 
Standard 7750 or the programs developed by the US 
Environmental Protection Agency such as Energy 
Star, 33/50, Green Lights. In the Czech Republic, 
ISO  14001 and EMAS are particularly used. We 
discuss and compare the ISO  14001 and EMAS 
standards below because they represent the most 
common standards by far.

ISO 14000
The ISO  14000 represents the international 

standard for the EMS published by the International 
Organization for Standardization (ISO). The 
ISO  14000 includes particularly the ISO  14001 
standard, which represents the core set of 
standards for designing and implementing an 
effi  cient environmental management system. Other 
standards included are, for example, ISO  14004 
(Environmental management systems – general 
guidelines on principles, systems and supporting 
techniques), 14020–14025 (Environmental labels 
and declarations), ISO  14031  (Environmental 

performance evaluation), 14040–14049 (Life Cycle 
Assessment) or ISO  14064  (Measuring, quantifying, 
and reducing  Greenhouse Gas  emissions). The 
original ISO  14001, which was in operation 
since 1996, was upgraded in 2004 with the new 
ISO 14001/2004 standard. A new revisited version of 
ISO 14001 is expected in 2015 to respond to the latest 
trends (ISO, 2014). Fig.  1 depicts the development 
of a  number of ISO  14001 registered companies 
worldwide. We observe an enormous increase 
during the last two decades from nearly 0  to more 
than 300,000 fi rms certifi ed by ISO.

According to the European Environmental 
Agency (2014), there were less than 20  thousands 
ISO 14001 registered organizations and sites in 2001 
in the European Union while this number increased 
dramatically to over than 80 thousands in 2009. 

EMAS
The EU Eco-Management and Audit Scheme 

(EMAS) has been introduced by the European 
Union council regulation No.1836/93, requiring 
an implementation in all European Union 
Member States (EU EMAS, 2014). EMAS represents 
a  management tool for companies and other 
organizations to evaluate, report and improve 
their environmental performance. Initially, it was 
(the fi rst version, EMAS I, was in operation since 
1995) restricted to the industrial sector. In 2001, 
the scheme has been opened to all economic 
sectors including public and private services (EMAS 
II). In 2009, the EMAS Regulation was revised 
for the second time (EMAS III, Regulation (EC) 
No  1221/2009). Importantly, it has been opened to 
the organizations located both inside and outside 
EU, the European Economic Area and accession 
countries (EMAS Global).

The ISO  14001 Environmental Management 
System requirements are an integral part of EMAS. 
However, the EMAS takes into account additional 
elements to support organizations that continuously 
improve their environmental performance. While 
the EMAS and ISO  14001 share the identical 
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objective (to provide sound environmental 
management) they differ in a  number of ways, 
e.g. the legal basis (EMAS is under legal basis, 
while ISO  14001 is under the private law), the 
role of auditor (EMAS requires the independence 
of the auditor, while ISO only recommends 
the independence of the auditor), the external 
verification (EMAS is accredited through external 
environmental verifiers while ISO without external 
verification), improvement (EMAS requires annual 
improvement of environmental performance while 
ISO requires periodical improvement but without 
a defined frequency). We refer the reader to the EU 
EMAS website (EU EMAS, 2014), which provides 
further details regarding the differences between 
ISO 14001 and EMAS. 

At the beginning of the 21st century, there 
have been only about 3,000 EMAS registered 
organizations in the EU. This number slowly 
increased to about 4,500 registered companies 
in 2010 (see Fig.  2). Comparing the number 
of companies certified under ISO  14001 and 
EMAS in the EU countries, there are more than 
ten times more organizations registered under 
ISO  14001 than under EMAS standards (European 
Environmental Agency, 2014). According to the 
European Environmental Agency (2014), there are 
two reasons behind this difference. First, a process 
to be accredited by the EMAS is stricter and second, 
unlike the EMAS the ISO 14001 has unequivocally 
a global scope. 

Literature Review 
There is extensive evidence on the determinants 

of corporate participation in the voluntary 
environmental management programs. Although 
many studies suggest that the probability of EMS 
adoption increases with the firm size and product 
visibility, Alberini and Segerson (2002) note that 
it is far from easy to assess the impact of the firm 
size because practically all studied firms have been 
large so far. 

The majority of studies examine ISO  14001 
certification adoption e.g. Nakamura et  al. (2001); 
Hibiki et al. (2003), Potoski and Prakash (2005) and 
the US Environmental Protection Agency programs 
e.g. Arora and Cason (1995 and 1996), DeCanio and 
Watkins (1998), Khanna and Damon (1999), Videras 
and Alberini (2000). We provide a brief summary of 
studies on EMS adoption below. Since ISO 14001 is 
the most widespread international environmental 
management system, the adoption of this system 
has been worldwide studied the most extensively. 

Research Examining the ISO 14001 Adoption
Potoski and Prakash (2005) study US firms and 

find that government inspections and more stringent 
pollution regulations encourage firms to adopt 
ISO  14001. In addition, the facilities with moderate 
compliance records and the facilities operating in 
areas with more educated residents are more likely 
to adopt ISO 14001. This study examines particularly 
environmental management programs designed by 
the US Environmental Protection Agency.

The adoption of ISO  14001 certification has 
also been largely studied using the Japanese data. 
Hibiki et  al. (2003) find that large firms, which are 
profitable, export-oriented and with higher R&D 
expenditures are more likely to adopt the ISO 14001 
certificate. In addition, they find that the probability 
of EMS adoption is influenced by the industry in 
which the firm operates, e.g. firms operating in 
manufacturing have a  lower implementation rate 
than firms operating in other industries.

Nakamura et  al. (2001) study the ISO  14001 
certification adoption by large Japanese 
manufacturing firms. They conclude that the 
implementation rates are affected by firm size, the 
average age of firm employees, the export ratio and 
the debt ratio. Nishitani (2009) analyses the adoption 
of ISO 14001 by Japanese firms, too. Nishitani (2009) 
finds that the determinants of ISO  14001 adoption 
change over time depending on whether ISO was 
newly established or already in place for some time. 
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Nishitani (2009) finds that initially, large firms with 
lower debt ratios were more likely to adopt the 
certification. In the next period, when most of the 
firms already adopted ISO 14001, the determinants 
of the adoption are somewhat different. The firms 
with higher export ratios, higher proportions of 
stock held by other corporations, larger size, and 
greater economic performance were more likely 
to certificate. In the last period, no systematic 
determinants of the certification adoption were 
found. 

The adoption of ISO  14001 is also studied using 
Mexican data (Dasgupta et  al., 2000; Blackman and 
Guerrero, 2012; Blackman, 2010). Dasgupta et  al. 
(2000) find that firm-specific characteristics, e.g., 
company size and environmental training, play 
a  significant role in the ISO  14001 adoption while 
stakeholder pressure does not. Blackman and 
Guerrero (2012) provide another study using Mexican 
data. They find that regulatory fines, which stand as 
a proxy for regulatory pressure and environmental 
performance, induce environmental certification. 
They also find that firms, which are exporting 
overseas, importing inputs and are relatively large, 
have higher probability of certification.

Other Environmental Management Systems
The American studies often examine the so-

called 33/50 and Green Lights programs, which are 
the programs designed by the US Environmental 
Protection Agency. Arora and Cason (1995, 1996) 
study the US firms’ participation in program 33/50. 
This voluntary program encourages firms to reduce 
releases and transfers of 17 toxic chemicals. They 
find that the firm size and industry effects are 
important determinants of firms’ participation 
decisions. In addition, they find that public 
information and awareness play an important role 
in the adoption of the 33/50 program suggesting that 
the adoption of these programs provide a signaling 
value to the customers and the general public. 

Khanna and Damon (1999) also analyze the 
33/50 program and find that firms participate in 
the program if their expected gains are higher 
than the implementation costs of the program. 
They also test for communities’ pressure, e.g., non-
government and trade organizations. Videras and 
Alberini (2000) examine why firms participate in 
the EPA’s three voluntary programs (33/50, Green 
Lights and WasteWise). They find that larger firms 
are more likely to participate in these programs 
and they explain it with better visibility of large 
firms. They conclude that public exposure is an 
important factor for participation. In the programs 
dealing with highly regulated pollutants, the 
firms, which emit more pollution are more likely 
to join the program. According to this result, 
there is a  correction mechanism so that the firms, 
polluting the environment the most, try to reduce 
the environmental burden they produce. Next, 
the  empirical results on participation in 33/50 

program, e.g., Khanna and Damon (1999), Videras 
and Alberini (2000), support the idea suggested 
by Segerson and Miceli (1998) and Maxwell et  al. 
(2000). According to Segerson and Miceli (1998) and 
Maxwell et  al. (2000), firms adopt environmental 
management systems to pre-empt more stringent 
mandatory regulation or to soften enforcement of 
existing regulation. 

While the research on the adoption of EPA’s 
voluntary programs or ISO 14001 is comprehensive, 
the European program EMAS is so far studied less 
commonly. Bracke et al. (2008) seem to be the first 
study dealing with EMAS certification and studying 
European data. They find the following drivers of 
EMAS registration: financial structure, company 
size, profitability, average labor cost, type of firm’s 
activities and headquarter location. Next, Blanco 
and Borsky (2013) study the EMAS implementation 
in all European Union countries from 1995 to 2010. 
Interestingly, they find that stricter environmental 
law reduces the number of EMAS certificates 
suggesting a  trade-off between voluntary and 
mandatory environmental programs. They also find 
that better executive efficiency of a  government 
increases the number of EMAS certification.

Vernon et  al. (2009) investigate the benefits and 
costs of EMAS accreditation. Conducting both 
online questionnaire survey and interviews with 
organizations they identified the costs and benefits 
to organizations of EMAS registration, as well as 
the incentives and barriers faced by potential 
new registrants. According to this study, the most 
important reason for EMAS accreditation is the 
intention to improve resource and production 
efficiency (19%), an internal management approach/
culture (18%) and an improved reputation (15%). 
The ambition to improve transparency with 
stakeholders and legislative compliance is also 
important for some organizations.

MATERIALS AND METHODS

Data
This section describes the data we use to assess 

firms’ decision to implement EMS. The yearly data 
from 2004 to 2008 are used for all variables. The 
financial data are obtained from a commercial firm 
database CreditInfo. The database provides firms’ 
full balance sheets and profit-loss statements for 
the vast majority of Czech companies (more than 
2.3 million business subjects). The database also 
identifies the firm’s industrial classification. 

The data on EMS is collected using the publicly 
available database (see www.iso.cz). All data on EMS 
were double-checked by examining the websites of 
companies. Each company is examined whether it 
has a certification of both EMAS and ISO 14001 (and 
in which years the company has this certification). 
The vast majority of firms are certified with the 
ISO 14001. 
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The environmental performance data in this 
study are obtained from the Integrated Register of 
Pollutant Emissions (freely available at www.irz.cz) 
which is a  part of the European Pollutant Release 
and Transfer Register (EPRTR). The EPRTR provides 
publicly available access to environmental data 
from industrial facilities in the European Union 
Member States and Iceland, Liechtenstein, Norway, 
Serbia, and Switzerland. The EPRTR contains the 
data on an annual basis since 2007. In addition, 
it contains the data also for the years 2001 and 
2004. The data for missing years (e.g., 2005 and 
2006 to match our financial data) are available in 
the national registers (see www.irz.cz) and were 
collected under the same rules.

The EPRTR contains data on 93 pollutants 
releases to air, water and land as well as off-site 
transfers of waste and pollutants in wastewater 
from key pollutants  including heavy metals, 
pesticides, greenhouse gases, and dioxins. Data 
collection and reporting is standardized across 
all pollutants in all countries. Therefore, datasets 
are comparable among all participating countries. 
Each pollutant is reported in this dataset if the 
emitted amount exceeds a  reporting threshold. 
The reporting thresholds are set up concerning the 
main impact of the pollutants on human health and 
on the environment (the thresholds are set out by 
the European Commission in the Article  5 of the 
EPRTR Regulation). Each facility has to report to the 
register if it releases pollutants above the thresholds 
specified for each media (air, water, and land). 

Merging the financial data with environmental 
performance dataset and with EMS data, we obtain 
a  database, which contains 552 firms and 1177 
observations. Although the financial database contains 
data on more than 2 million companies, the final 
database contains a smaller number of companies due 
to the lack of environmental data. 

Tab.  I  presents the basic descriptive statistics. The 
majority of firms are not certified (neither EMAS 
nor ISO  14001). There are 167  observations with 
environmental certification, and there is only one firm 
which is EMAS certificated. As a result, our regression 
analysis focuses fully on the ISO 14001 implementation. 
The somewhat lower participation rate in total 
sample is in line with other similar research, e.g., 
Arora and Cason (1996), Bracke et  al. (2008), Potoski 
and Prakash (2005). Bracke et al. (2008) analyze both 
EMAS and ISO 14001 and find a rather low ISO 14001 
participation, too. They note, that, somewhat in contrast 
to theory, EMAS and ISO  14001 certificates are not 
considered as substitutes in practice. The majority 
of firms operates in agriculture, forestry, and fishing 
(NACE  –  A, 32% of observations) and manufacturing 
(NACE – C, 32% of observations). Only one observation 
is detected from NACE – N (Administrative and support 
service activities) and NACE – R (Arts, entertainment, 
and recreation). The dataset contains a wide range of 
companies of different size, ranging from the smallest 
companies (with assets less than 500 CZK) to companies 
with assets over 15 million CZK. Environmental 
performance is calculated as a  weighted sum of 
pollutant emissions (details on calculations are 
included in section 5. Econometric Model). 

I: Descriptive statistics

Variable No. of observation Mean Std. Dev. Min. Max.

EMS (EMAS or ISO 14001) 1,177 0.14 0.35 0 1

EMAS 1,177 0.00 0.06 0 1

ISO 14001 1,177 0.14 0.35 0 1

Assets (Ths. CZK) 1,177 2,674 15,569 0.48 311,377

Sales (Ths. CZK) 1,177 760 10,026 0.00 211,026

Wages/total assets 1,038 0.15 0.23 0.00 4.90

ROE 1,174 0.14 1.04 -21.60 10.15

Environmental Performance 1,177 250.5 1,969 0.00 49,333

Industry – NACE – A 1,177 0.32 0.47 0 1

Industry – NACE – BCF 1,177 0.34 0.47 0 1

Industry – NACE – DE 1,177 0.13 0.34 0 1

Industry – NACE – GHI 1,177 0.14 0.35 0 1

Industry – NACE – JLMNRS 1,177 0.07 0.26 0 1
Note: NACE – A (Agriculture, forestry and fishing); NACE – B, C, F (Mining and quarrying, Manufacturing, Construction), 
NACE – D, E (Electricity, gas, steam and air conditioning supply, Water supply; sewerage; waste management and 
remediation activities), NACE – G, H, I (Wholesale and retail trade; repair of motor vehicles and motorcycles, Transporting 
and storage, Accommodation and food service activities) and NACE – J, L, M, N, R, S (Information and communication, 
Real estate activities, Professional, scientific and technical activities, Administrative and support service activities, Arts, 
entertainment and recreation, Other services activities).
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Econometric Model
This section describes the econometric model 

and the variables we use. We study which factors 
influence firms’ decision to implement the EMS. We 
measure the firms’ decision to adopt EMS as a binary 
variable EMS. The variable is defined as that it takes 
the value of one, if the firm has an EMS certification, 
zero otherwise. The firms have to undergo regular 
audits to maintain the EMS certification, or they can 
leave the system. The majority of firms maintain 
EMS for several years, but the abandoning the EMS 
after one year has also been detected. Given the 
binary nature of our dependent variable, we use the 
logistic regression to analyze the data.

A  wide range of firms’ financial and 
environmental characteristics are considered by 
previous literature as potential factors influencing 
firms’ decision to implement the EMS. We motivate 
our empirical model by this previous literature to 
put some structure on our model. Therefore, we 
use the following independent variables capturing 
financial, labor, environmental and industry 
characteristics to study firms’ decision to implement 
EMS: the firm size (measured as the log of total 
assets), environmental performance (the calculation 
is described below in detail), indebtedness (the ratio 
of debt to total assets), profitability (return on equity 
– ROE), labour cost and industry classification. 

The following logit regression is estimated:

P(EMSi, t = 1) =	Φ(ai + b*EPi, t-1 + c*Xi, t-1 + d*Di, t-1 + 

	 + e*FPi, t-1 + f*Li, t-1 + g*I i, t) + ei, t�
(1)

where P(EMS i, t = 1) is a binary variable indicating 
whether EMS has been adopted by i-th firm in time t. 
EPi, t-1	���is an environmental performance by i-th 

firm in time t - 1. 
Xi, t-1	�����is firm size by i-th firm in time t - 1. 
Di, t-1	�����is indebtedness by i-th firm in time t - 1. 
FPi, t-1	���is profitability by i-th firm in time t - 1.
Li, t-1	������is labour cost by i-th firm in time t - 1. 
Ii, t	���������is industry in which i-th firm operates.

It has been argued that larger firms are more likely 
to adopt EMS. The main argument for the adoption of 
EMS is greater firms’ visibility to the public, a lower 
marginal abatement cost, and more extensive 
financial and personnel resources. Although the 
empirical evidence supports this supposition, e.g., 
Arora and Cason (1995 and 1996) and Khanna 
and Damond (1999), Alberini and Segerson (2002) 
emphasize that this evidence is still not conclusive. 

Although the impact of environmental 
performance on the likelihood of EMS adoption 
has been widely investigated, Arora and Cason 
(1995), Khanna and Damond (1999) and Alberini 
and Segerson (2002) point out that the results 
vary across the studies. A  majority of studies (e.g., 
Khanna, 2001) finds that poor environmental 
performance leads to higher participation rates 
in the EMS. In addition, Alberini and Segerson 

(2002) emphasize that the difficulties in measuring 
environmental performance may influence the 
estimated effect of environmental performance on 
the EMS implementation. 

We measure the environmental performance 
using the following EP indicator, in which the 
pollutant emitted amount is normalized according 
to the reporting threshold (see Horváthová, 2012, 
who proposed this normalization). The reporting 
thresholds are set up by the European Commission 
in the EPRTR Regulation concerning the main 
impact of the pollutants on human health and 
the environment. Since the harmfulness of each 
pollutant differs and the relative amount of each 
pollutant emitted also differs, total amounts cannot 
be generated as a simple sum. Instead, we first divide 
the emitted amount by the reporting threshold, if 
emissions are higher than the threshold. 

The environmental performance for i-th firm in 
year t is defined as:


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,
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j j
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if Pi, j, t ≥ RTj and 0 otherwise
where EPi, t is an environmental performance of 
a company, Pi, j, t is an absolute amount of emission 
for pollutant j, RTj is a  reporting threshold for 
pollutant j and 93 is a number of pollutant tracked.

Next, we study the impact of firms’ financial 
characteristics because the cost of EMS 
implementation is significant. Clausen et  al. 
(2002) estimate EMAS implementation cost for the 
companies with more than 500 employees to range 
between €85,000 and €322,000. Once the EMS is 
adopted, its maintenance entails further costs. 
Another recent study (Vernon et  al., 2009) finds 
the average costs of a  typical EMAS organization 
around €48,000 for the first year and €26,000 
annually for subsequent years. 

The variable indebtedness (the ratio of debt to 
total assets) is used to assess whether less indebted 
firms have a higher probability of implementation. 
ROE is used to examine the effect of firms’ 
profitability. The more profitable firms can use 
internal funds to cover the implementation costs 
and have better access to credit. We expect that 
firms with better financial position have a  higher 
probability of EMS implementation since they are 
likely to sustain implementation costs.

We also test for the significance of labor cost 
(wages and salaries/total assets). This is motivated 
by Bracke et  al. (2008), who argue that the higher 
labor costs may be paid due to more educated 
personnel and to those working in the less safe 
working environment. 

Next, we control for the industry effects since 
other researchers find industry effects to be an 
important factor for the EMS adoption, e.g., Arora 
and Cason (1995, 1996), Hibiki et al. (2003), Videras 
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and Alberini (2000). We use industry classification 
according to NACE codes. To reduce a  number of 
explanatory variables, we group the NACE codes 
into the following groups: NACE – A  (Agriculture, 
forestry and fishing); NACE – B, C, F (Mining 
and quarrying, Manufacturing, Construction), 
NACE – D, E (Electricity, gas, steam and air 
conditioning supply, Water supply; sewerage; 
waste management and remediation activities), 
NACE – G, H, I (Wholesale and retail trade; repair of 
motor vehicles and motorcycles, Transporting and 
storage, Accommodation and food service activities) 
and NACE – J, L, M, N, R, S  (Information and 
communication, Real estate activities, Professional, 
scientific and technical activities, Administrative 

and support service activities, Arts, entertainment 
and recreation, Other services activities). 

Since EMS adoption process typically takes 
several months (e.g., Hillary (1998) find that EMAS 
registration process takes between 6 to 24 months) 
the explanatory variables, except the industry 
dummies, are lagged by one year.

RESULTS
In this section, we provide the results on why 

the Czech firms adopt the EMS. Tab.  II shows the 
regression results for various model specifications. 
We estimate the model by logistic regression in 
Tab. II and use probit as the robustness check (these 
results are available in the Appendix). 

II: Why do firms adopt environmental management systems? 

[1] [2] [3] [4]

Log of assets
0.36*** 0.20** 0.21** 0.25**

(0.07) (0.08) (0.08) (0.1)

Env. Performance
0.09* 0.09* 0.09* 0.11*

(0.05) (0.05) (0.05) (0.06)

Debt to total assets
-0.12 -0.23

(0.2) (0.3)

ROE
-0.14 -0.19* -0.19* -0.15

(0.09) (0.11) (0.11) (0.16)

Wages/total assets
1.33

(1.03)

Industry – NACE (A)
-2.90*** -2.89*** -2.80***

(0.57) (0.57) (0.61)

Industry – NACE (BCF)
-1.53*** -1.53*** -1.69***

(0.39) (0.39) (0.44)

Industry – NACE (DE)
-1.36** -1.34** -1.65**

(0.42) (0.42) (0.5)

Industry – NACE (GHI)
-1.20** -1.2** -1.49**

(0.44) (0.44) (0.5)

Constant
-6.42*** -2.87* -3.01** -3.49*

(0.93) (1.12) (1.15) (1.44)

Number of observations 572 572 572 479

Pseudo R2 0.08 0.14 0.14 0.15

Significance level (Prob>chi2) 0 0 0 0

LR chi2 40.6 73.06 73.28 60.61
Note: Standard errors in parenthesis. *** p < 0.01, ** p < 0.01, * p < 0.1. NACE – A (Agriculture, forestry and fishing); 
NACE – B, C, F (Mining and quarrying, Manufacturing, Construction), NACE – D, E (Electricity, gas, steam and air 
conditioning supply, Water supply; sewerage; waste management and remediation activities), NACE – G, H, I (Wholesale 
and retail trade; repair of motor vehicles and motorcycles, Transporting and storage, Accommodation and food service 
activities) and NACE – J, L, M, N, R, S  (Information and communication, Real estate activities, Professional, scientific 
and technical activities, Administrative and support service activities, Arts, entertainment and recreation, Other services 
activities). The explanatory variables, except the industry dummies, lagged by one year. The regression coefficient on 
environmental performance divided by 1000. Logistic regression. Dependent variable: EMS (EMAS or ISO 14001).
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The results suggest that higher firm size is 
associated with the higher probability of EMS 
adoption. This result is in line with findings of 
other studies. For example, Arora and Cason (1995, 
1996) studying US firms’ participation in EPA’s 
program 33/50 find similar results. Videras and 
Alberini (2000) examine participation in the three 
EPA’s programs and find that larger firms have 
a systematically higher probability of participation 
in these programs, too. DeCanio and Watkins (1998), 
Hibiki et al. (2003), Nakamura et al. (2001), Dasgupta 
et al. (2000) also find the firm size to influence the 
decision to implement EMS. 

Next, the likelihood of EMS adoption increases for 
more polluting companies. This finding can be due 
to that environmental certifications can be used as 
a  tool to decrease firms’ negative environmental 
impacts. This result corresponds to Blackman and 
Guerrero (2012), who find that environmental 
fines stimulate environmental certification in the 
subsequent three years. Similarly, Potoski and 
Prakash (2005) find that the adoption of ISO 14001 
leads to improvements in firms’ compliance with 
environmental law. Videras and Alberini (2000) 
find that the probability of participation in EPA's 
voluntary programs is higher for more polluting 
firms, too. Most studies but not all find that more 
polluting firms are more likely to participate in 
ISO  14001 (e.g. Potoski and Prakash (2005) and 
Darnall (2003)). Nevertheless, according to Alberini 
and Segerson (2002), the impact of environmental 
performance on the likelihood of EMS adoption 
vary across studies.

The probability of EMS adoption is influenced 
by the industry in which the company operates, 
too. Similarly, Arora and Cason (1995, 1996), Hibiki 
et al. (2003) find that operating industry influences 
the decision to implement the 33/50 program. 
Arora and Cason (1996) find that the probability 
of participation in the 33/50 program is higher in 
industries with higher exposure to consumers. 
Hibiki et  al. (2003) find that firms operating in 
medicaments, metal, transportation equipment, 
precision machinery, and other manufacturing 
have less incentive for EMS adoption. Henriques 
and Sadorsky (1996) find that the probability of 

formulation of an environmental plan differs across 
industries, too. They find that firms in service sectors 
are less likely to formulate an environmental plan. 
To the contrary, we find that the firms operating 
in service industries implement EMS with higher 
probability. 

On the other hand, the impact of firms’ 
profitability, indebtedness and labor cost is not 
statistically significant. The finding that the 
probability of EMS adoption is not influenced by 
the labor cost does not correspond to the results of 
Bracke et  al. (2008). Nevertheless, we measure the 
labor cost somewhat differently. Bracke et al. (2008) 
use the average cost of employees and average 
it over seven years period, while we measure the 
labor cost as wages plus salaries divided by total 
assets since we do not have data on the number of 
employees. 

The results that financial performance and 
debt variables do  not influence the probability of 
EMS implementation is consistent with previous 
research. Similarly, Arora and Cason (1995), 
Nakamura et  al. (2001) and Videras and Alberini 
(2000) find that participation in the EMS programs 
is not affected with the financial health of the 
companies. On the other hand, Hibiki et  al. (2003) 
find that firms with higher profitability are more 
likely to implement ISO 14001. However, Cole et al. 
(2006) find a  negative influence of the financial 
variables on the probability of EMS implementation. 
In addition, the results of the previous research 
on the impact of debt variables are mixed, too. 
For example, Nakamura et  al. (2001) and Cole 
et  al. (2006) find that indebtedness negatively 
influences the EMS implementation decision while 
Arora and Cason (1995) and Hibiki et  al. (2003) 
find the insignificant impact of debt ratio on EMS 
implementation decision.

To shed some light on the stability of the results 
both logit and probit regression is run. The results 
of logit regression are summarized in Tab.  II. The 
results of probit regression are summarized in the 
Appendix. Tab.  II and the Appendix indicate that 
the results of probit and logit regressions lead to the 
same conclusions. 

CONCLUSION
We study why firms voluntarily invest in the adoption of environmental management systems (EMS). 
Most previous studies focus on the examining the adoption in developed countries. On the other 
hand, we examine the adoption of EMS in one of emerging market economies, the Czech Republic. 
Using the Czech data on both EMAS and ISO 14001 and merging them with comprehensive financial 
characteristics and environmental performance datasets, we find that the probability of EMS 
implementation increases with the firms’ size. In addition, our results suggest that more polluting 
firms exhibit a higher probability of the EMS implementation. The probability of EMS adoption is 
also influenced by the industry in which the company operates. On the other hand, we fail to find 
that firms’ financial characteristics matter for the adoption of these systems. 
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APPENDIX

Appendix A: Probit regression. Dependent variable: EMS (EMAS or ISO 14001)

[1] [2] [3] [4]

Log of assets
0.21*** 0.12** 0.12** 0.15**

(0.04) (0.04) (0.04) (0.06)

Env. Performance
0.05* 0.06* 0.06* 0.07*

(0.03) (0.03) (0.03) (0.04)

Debt to total assets
0.06 -0.14

(0.11) (0.17)

ROE
-0.08 -0.11* -0.11* -0.08

(0.05) (0.09) (0.06) (0.09)

Wages/total assets
0.78

(0.57)

Industry – NACE (A)
-1.56*** -1.55*** -1.52***

(0.29) (0.29) (0.32)

Industry – NACE (BCF)
-0.91*** -0.91*** -1***

(0.23) (0.23) (0.27)

Industry – NACE (DE)
-0.81** -0.80** -0.99**

(0.25) (0.25) (0.3)

Industry – NACE (GHI)
-0.73** -0.73** -0.89**

(0.26) (0.26) (0.3)

Constant
-3.77*** -1.71** -1.78** -2.13*

(0.52) (0.65) (0.66) (0.84)

Number of observations 572 572 572 479

Pseudo R2 0.08 0.14 0.14 0.15

Significance level (Prob>chi2)  0 0 0

LR chi2 42.07 73.38 73.6 61.26
Note: See Table II.


