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Abstract

The main purpose of this paper is to distinguish specific foreign markets where environ-
mental concern is greatest; @ountries have diffieent priorities and ideas with regard to the
environment and its managemeithis paper analyzes the external pressure, particularly from
foreign markets in Japan, the EU, the US and Australia, on those companies’ initial adoption of
ISO 14001, which is the international standard primarily concerned with an environmental
management system (EMS)tgect to budgetary coitibns. Since it is assumed that compa-
nies with ISO 14001 have an incentive to renew it, a firm's decision to adopt ISO 14001 is
considered from the period in which they initially acquire the certification. To account for the
tendency to renew the standard, we assert that we have to focus on the determinants of initial
ISO 14001 adoption. The extetrressure on the initial adoptioof | SO 14001 is analyzed us-
ing parel data from 1996 to 2004 on 107 countries with stock markets. We believe that these
data represent company data at the macro level. Our analyses showed that scale, economic per-
formance, carbon dioxide essions and total exports have a positive effect on initial ISO
14001 adoptions, and only exports to Japan and the EU have a positive effect among the total
exports. Therefore, our assessment proves that each foreign market has different priorities and
ideaswith regard to the adoption of ISO 14001 by suppliers. We did not find that exports to
Australia had a positive effect. The most remarkable interpretation is that the positive effect of
exports to Australia could be statistically hidden behind the effects of exports to Japan, the EU
and the US, because the scale of the Australian economy is smaller than those.

1. Introduction

Recently, many companies have regarded emwvirental management as a top corporate prior-
ity. Then, they have actively taken environméngations such as introduction of environmental
management system (EMS) and environmentsatidsure. It is usually a response to a number of
factors or influences. One of these factors or influences involves foreign customers (or markets),
according to various previous studies. They expechganies to follow stricter environmental stan-

dards. However, customers of countries such as the EU, the US and China all have different priori-
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Table 1 Top 10 Countries for ISO 14001 Adoptions in 2004

Country Number of Adoptions Share of World Total
1 Japan 19584 0.218
2 China 8862 0.099
3 Spain 6473 0.072
4 United Kingdom 6253 0.070
5 Italy 4785 0.053
6 United States 4759 0.053
7 Germany 4320 0.048
8 Sweden 3478 0.039
9 Korea 2609 0.029
10 France 2506 0.028
11 Australia 1898 0.021
World 89937 -

Source: 1ISO (2003 2005)

ties and ideas with regard to the environment #&admanagement. It may be incorrect to say that

all foreign customers are more environmentally conscious. Therefore, we need to distinguish spe-
cific countries or regions where environmental concern is greater since they would be more mindful
of companies’ environmental management.

ISO 14001 adoption is the most attractive response for companies who want to achieve more
environmental accountability. ISO 14001 is the inggional standard primarily concerned with an
EMS, certified by the International Organizatidor Standardization (ISO). Since 1SO 14001 was
released in 1996, the number of companies that have adopted its standards has steadily increased
worldwide. By 2004, the number of ISO 14001 adoptions totaled 89,937. The country with the
highest number of certifications is Japan, falled by China, some EU countries, the US, Korea
and Australia (Table 1).

A common scenario for ISO 14001 adoption is as follows. The majority of 89,937 adoptions
are by companies, although any organization (e.g. local government) can decide to adopt the certifi-
cation. If the objective of a company is to maximizengj-term profit, and external preferences of/
pressures from stakeholders for environmenésponsibility influence the company’s profit then,
subject to budgetary conditions, it will adopt IS001 to satisfy its stakeholders and maximize
long-term profit because such an adoption indisathe company’s commitment to environmental
management. With this in mind, the objective ofstipiajer is to assess the effects of preferences of
Ipressures from the stakeholders, particularkeiign customers (markets) in Japan, the EU, the US
and Australia, subject to budgetary conditions, the adoption of ISO 14001. Some previous stud-
ies indicated that Japanese and EU markets have a positive effect whereas the US market has a
negative effect. We also considered the Australiarket, in addition to the other foreign markets,
because Australia is also considered an environmentally conscious country. Although using data at

the company level is more suitable for the lys&s, we use data at the country level because of
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Figure 1 Number of ISO 14001 Adoptions in the World
Source: 1ISO (2003 2005)

availability. We believe that these data repressmmnpany data at the macro level, since country-
level data are compiled from company-level data.

Before the analysis, however, it is necessary wruas a dependent variable, “the increase in
the number of ISO 14001 adoptions per listed pamy”, which is the proxy of companies’ ISO
14001 adoption. First, we applied the increasethie number of 1ISO 14001 adoptions rather than
the total number because Nishitani (2007) suggests that “most companies retain 1ISO 14001 once
they have adopted it because a huge initial cost is required when the company adopts it initially.
Hence, the real determinants are during thequedf initial adoption, and if the companies that had
already acquired the certification were includedthe observations, they would falsely influence
the results”. Figure 1 illustrates the trend. Secgndle weighted the number of certifications in a
country by the number of listed companies to adjust for the number of companies in a country that
could potentially adopt the certification.

Our analyses of the effects of stakeholders'f@rences/pressures for environmental responsi-
bility, given budgetary conditions, for initial ISO 140G@Hoptions are: 1) we focused on the effects
of total exports (all foreign markets) on initisSO 14001 adoptions in Model 1; and 2) we consid-
ered the effects of each foreign market separately instead of total exports for initial ISO 14001
adoptions in Model 2. The main conclusions agefallows. To legin with, scale, economic per-
formance, carbon dioxide emissions and total exports have a positive effect on initial ISO 14001
adoptions in Model 1. Secondly, scale, economic performance, carbon dioxide emissions, exports to
the EU and exports to Japan have a positiveaffon initial ISO 14001 adoptions in Model 2.
Therefore, our assessment proved that each fore@ken has different priorities and ideas with re-
gard to the adoption of ISO 14001 by suppliers.

The format for this paper is as follows. First, we provide an overview of ISO 14001 in Sec-
tion 2. Then, the literature on 1ISO 14001 adops is reviewed in Section 3. The hypotheses about

the determinants of 1ISO 14001 adoptions are discussed in Section 4. In Section 5, the characteris-
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tics of our data are introduced. Section 6 is devdtedhe estimation results. Finally, our conclud-

ing remarks are summarized in Section 7.

2. Overview of 1SO 14001

The ISO 14000 series, released in 1996, is the international standard for an Environmental
Management System (EMS) and is certified by the rimiéional Organization for Standardization
(ISO). The series is based on the need for impdosevironmental quality as defined at the United
Nations Conference on Environment and Depehent (UNCED) in Rio de Janeiro in 1992 (Bansal
and Bogner 2002). An EMS provides the requirementsan organization’s structure, responsibili-
ties, practices, procedures, processes and resedor environmental management, so that a com-
pany can reduce its environmental impact while ioying its management control (Bansal and
Bogner 2002; Bansal and Hunter 2003). In the series, ISO 14001 is the only certifiable and proce-
dural standard for an EMS, whereas other starslam® geeral guidelines on principles, systems
and supporting techniques (ISO 14004), guidelifgsenvironmental auditing (ISO 14010-14012),
environmental labels and declarations@%4020-14025), and life cycle assessment (ISO 14040-
14049) (ISO 2004; Welch et al. 2002).

Since 1SO 14001 is directly concerned withetigpecifications of the EMS and not product
standards, for ISO 14001 adoption, a company needs to meet the requirements for five main ele-
ments based on the principles of continuous iowement (Plan, Do, Check and Act): environ-
mental policy; planning; implementation and op&ra; checking and corrective action; and man-
agement review, and the company needs to be igettify an accredited third party (Arimura et al.
2005; Churche 1996). The company can apply for ISO 14001 certification at the facility level. In
Japan, the registration fee is between $15,0a0%#6,000 depending on the size of the facility and
industry. If the company has adopted the certification and wants to renew it, they must undergo a
complete recertification audit every three yearsjolutcosts half or two thirds of the initial registra-
tion fee (Arimura et al. 2005).

Since 1SO 14001 compliance is not legally ewfed, companies have many choices on how
they implement their EMSs. These choices incltigde following: 1) companies can be certified by
other EMSs that are less strict or have cheaper registration fees than 1ISO 14001, and 2) companies
can declare themselves to be in compliance with ISO 14001 or follow only certain elements of 1ISO
14001 (Bansal and Bogner 2002; Neumayer and Perkins 2004). Indeed, some companies use ISO
14000 guidelines to develop new EMSs or adapt thaewirenmental practices to the international
standard without formal 1ISO 14001 certification (Rondinelli and Vastag 2000). In spite of this situ-
ation, by 2004 the number of ISO 14001 adoptioralen 89,937 worldwide. It is believed that the

majority of these adoptions have been by companies, although any organization can adopt the certi-
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fication.

There are two possible reasons why such a high number of companies have adopted ISO
14001 certification despite its voluntary nature. One is an internal advantage due to the increased
intrinsic worth of the management system (gtiess, efficiency, effectiveness and so on); 1SO
14001 brings achievement of environmental objextiand cost reduction. Another is an external
advantage. ISO 14001 brings the added extebeaefit of signaling a company’s commitment to
environmental management to its external stakders (Boiral and Sala 1998; Jiang and Bansal
2003). Since companies can follow the outline of ISO 14001 for their EMS without registration,
the external advantage can play an even more important role in a company’s adoption of 1ISO
14001. The external advantage and stakeholderenfla on adoption are discussed in more detall

in Section 4.

3. Review of Previous Studies

In this section, we review previous studies regarding the factors that influence the adoption of
ISO 14001. Although there have been many previous studies, our review in this paper focuses on
the following studies: 1) studies of the effect of foreign customers (markets) on ISO 14001 adop-
tions, and 2) studies of the factors that influence 1SO 14001 adoptions in Australia.

First, we looked at some empirical studies that focused on foreign customers or Markets
Bansal and Hunter (2003), using a sample of 92 US companies, examined whether companies
adopt 1SO 14001 to reinforce their present strategreto reorient their strategies. They found that
environmental legitimacy, environmental crisesdainternational scope have a positive effect on
ISO 14001 adoptions. Thus, the hypothesis that camiegaadopt the certification in order to rein-
force their strategies is supported. Arimura et al. (2005) insisted that ISO 14001 adoptions and the
publication of environmental reports are driven by similar factors since the two actions stem from a
facility’s voluntary intent to improve its public image and environmental performance. They used
data from a questionnaire survey obtained fré@?® facilities in the Japanese manufacturing indus-
try. They found that the scale, number of facilities in a company, stock market listing, identity of
primary customers, orientation to internatibrmaarket, implementation foquality management,
pressures from headquarters, investors, eyg®s, nongovernmental organizations (NGOs) and
consumers, and local governments’ environtakpolicies influenced the adoption of ISO 14001.
Nishitani (2007) focused on factors that infleeninitial ISO 14001 adoptions and not accumulated
certifications, since data from the Japanese mamtufing companies listed in the first section of

Tokyo Stock Exchange indicated that companies retain 1ISO 14001 once they adopt it. Companies

1) A very early study of the factors determining 1ISO 14001 adoptions was Nakamura et al. (2001). However,
they couldnot find a relationship between foreign customers and adoption.
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decide to adopt ISO 14001 if the expected long-term profit with ISO 14001 is greater with the cer-
tification than without it. Additionally, stakeholdg environmental preferences, given budgetary
conditions, affect the company profit. Nishitarauind that pressures from foreign customers and
long-term stockholders, scale and financiatfpemance affect the decision to adopt ISO 14001,

and the factors that influence adoption are different according to the year of adoption. The study of
Neumayer and Perkins (2004) focused on the expmarkets of Japan, the EU and the US with re-

gard to ISO 14001 adoptions. They attemptedstplain the uneven adoption of ISO 14001 at the
global level since the number of ISO 14001 adoptiwases considerably geographically. They ex-
amined hypotheses based on previous studies and used data from 142 countries including develop-
ing and developed countries. The main findings wiligt income per capita, stock in foreign direct
investments, export of goods and services tooparand Japan, and pressures from the general
public all have a positive effect on 1ISO 14001 adoptions. In contrast, productivity, levels of state
intervention, and exports of goods and services to the US have a negative effect. These studies sup-
port the finding that foreign customers influence the adoption of ISO 14001.

Secondly, we examined studies focusing on ISO 14001 adoptions and EMS in Australia. We
found support for the view that the Australian rketr has factors similar to other environmentally
sensitive countries that influence Australian ganies’ decisions about environmental manage-
ment. A series of studies by Zutshi and Sohal provided an outline. Their first study (2003) exam-
ined stakeholder involvement in the EMS adoptiongess, based on interviews with nine senior or
middle managers. They found that 1) customers and final consumers can affect the decision-making
process by pressuring companies to prove that their products or services are environmentally
friendly, and 2) suppliers’ cooperation is invallabn improving the supply chain for their EMS
implementation. The second study (2004 a) examined reasons, benefits and impediments to EMS/
ISO 14001 adoption based on a questionnaireesuof 132 organizations in Australia and New
Zealand that were ISO 14001 certified and listed on the register of JASANZ. The results indicated
that organizations generally preferred to obtairrdtparty certifications for their standards, rather
than simply implement these, because of the exgbdctakeholder benefits. On this basis, their
main conclusions were: 1) the main reason ddopting an EMS/ ISO 14001 was to obtain an im-
proved corporate image, and 2) compliance with dkgion and reduction in organizational risks
were the two main expected benefits, and these benefits were achieved, and 3) one of the major
impediments to ISO 14001 was the high cost involvadmplementation and external auditors’
fees. The third study (2004 b) focused on stakder involvement in EMS implementation. The
same data that had been collected for the seatady (2004 a) were used. That study concluded
that employees and suppliers play an importam¢ in the successful implementation of an EMS.
Various previous studies concluded that stakehsl@dege an important factor with regard to a com-

pany’s environmental management. Hence, the factors affecting the adoption of ISO 14001 by Aus-
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tralian companies are similar to those of comparnesther environmentally conscious countries,

such as Japan, examined by previous studies.

4. Hypotheses

In this section, we frame hypotheses about the adoption of ISO 14001. We consider external
advantages in the adoption of ISO 14001. The predominant scenario of ISO 14001 adoption is as
follows. If the objective of the company is to maximize long-term profit and this is influenced by
stakeholders’ environmental preferences/pressudiens then attempt to satisfy their stakeholders to
maximize their profit, subject to their currebtidgetary conditions. 1ISO 14001 adoption is a tool to
satisfy their stakeholders because it signalsoengany’s commitment to environmental manage-
ment. Thus, companies with more environmentally conscious stakeholders can obtain a greater ad-
vantage from adoption. Hence, it is believed thampanies that have more environmentally con-
scious stakeholders and that can afford to pay the initial cost are more likely to adopt ISO 14001,
since their expected long-term profit with IS®001 is greater with the certification than without
(Nishitani 2007).

Thus, the estimated value of parameters inwltee factors in stakeholders’ environmental
preferences/pressures and budgetary conditiBased on the above discussion, we frame the hy-

potheses for the adoption of ISO 14001 as follows.

Scale

Scale, which represents company size, is one of the most significant determinants in the adop-
tion of ISO 14001. There are two major reasons. First, larger companies receive more pressure with
regard to their environmental performance froheit various stakeholders, since they are more
publicly visible and sometimes regarded as the datgpolluters. Thus, the larger companies are
more susceptible to negative publicity regardingirttteavironmental performance (Gonzalez-Benito
and Gonzalez-Benito 2006; Neumayer and Perkins 2004; Welch et al. 2000, 2002). Secondly, 1SO
14001 adoption demands comparatively high initiatl dong-term maintenance costs, since it re-
quires the company to change its production procegmrizational structure and/or its employees’
responsibilities (Arimura et al. 2005; Chin and Pun 1999; Melnyk et al. 2003; Nakamura et al.
2001; Neumayer and Perkins 2004). In addition, contributing such an enormous cost to adoption is
less significant for larger companies than for smaller ones. Therefore, scale has a positive effect on
the adoption of ISO 14001.

Economic Performance

Economic performance represents financialfgrenance at the company level. There have been
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many discussions in the literature about whethepmpany’s environmental management is related

to financial performance. Specifically, the isssewhethercompanies that make more profit tend to
introduce more measures for environmental management (Arimura et al. 2005; Cormier and Mag-
nan 1999, 2003; Cormier et al. 2004; Hackston and Milne 1996; Hibiki et al. 2003; Higashida et al.
2005; Kokubu et al. 2002; Nakamura et al. 2001; Neumayer and Perkins 2004; Patten 1991;
Roberts 1992). However, among these previous studies, only a few found a relationship between
environmental actions and financial performandée chose to assume that financial performance is

a ggnificant factor in the decision to adopt ISO 14001 since 1SO 14001 adoption involves com-
paratively high initial costs, and a company wittgher profitability has more flexibility to finance

new programs (Nakamura et al. 2001). Therefceconomic performance has a positive effect on
ISO 14001 adoption.

Industrial Sector

The industrial sector can also be an important factor in ISO 14001 adoptions. Because each in-
dustry has different polluting potentials, the magde of pressure from stakeholders concerning
the environment may be different. The manufactgrindustries, particularly oil, chemical and pa-
per industries, are associated with poorer environmental performance and greater environmental
risk, while, on the other hand, service industriesially represent a reduced environmental impact
and the lowest environmental risk (GonzalemBe and Gonzalez-Benito 2006). Therefore, the in-

dustrial sector is an influence on ISO 14001 adoption.

Carbon Dioxide Emissions

The quantity of carbon dioxide (GPemissions is highly regulated by the government. Because
companies are the greatest dischargers of, @@y play a major role irnts reduction. Companies
anticipate that governments supportive of the Kyoto Protocol will increasingly regulatee@is-
sions in the future. Such regulations will bring extosts in terms of financial penalties. The regu-
latory influence theory postulates that comfgs are willing to invest in voluntary environmental
actions because voluntarism provides the company with greater ability to influence or manipulate
the regulatory system (Welch et al. 2002). Therefore, an increase ine@@sions increases the
number of ISO 14001 adoptions.

Foreign Customers

It is considered that companies face strong demand-side incentives to adopt ISO 14001 (Neu-
mayer and Perkins 2004). Among these incentives, foreign customers are a considerable factor.
Foreign customers may demand more visiblenogtment to environmental protection because they

may have less opportunity to monitor the performance of a company or less knowledge about its
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actions and intentions. 1ISO 14001 is regarded asnternational benchmark to assess a company’s
environmental performance (Nakamura et2001; Rondinelli and Vastag 2000). Therefore, com-
panies having more foreign customers are more likely to adopt ISO 14001.

However, it may be incorrect to say that alréign customers are more environmentally con-
scious since customers of different countries hdifeerent priorities and ideas with regard to the
environment and its management (Neumayed &erkins 2004; Nishitani 2007). We believe that
the influence of markets in Japan, the EU and Australia is for more 1ISO 14001 adoptions. One rea-
son for this is that these countries have embraced ISO 14001 adoption to the greatest extent. Addi-
tionally, customers in these countries demand that not only their domestic but also their foreign
suppliers adopt ISO 14001. Previous studies supperivtew that the markets of Japan and the EU
are more environmentally conscious and could have a positive effect on 1ISO 14001 adoptions
(Kollman and Prakash 2002; Bellesi et al. 2005; Neumayer and Perkins 2004). We have previously
discussed the positive correlation between faligtn company ownership and 1SO 14001 adoption
(Zutshi and Sohal 2003, 2004 a, 2004 b). In Contrast, some previous studies insist that the US mar-
ket has a negative effect on ISO 14001 adoptions (Delmas 2002; Neumayer and Perkins 2004). For
example, Delmas (2002) concluded that stakehsléiethe US do not require companies to acquire
ISO 14001 certification. The standard is still gtiened and has not yet become “the norm”. We
agree with the previous studies. Therefore, we hypsize that 1) total exports (all foreign custom-
ers) have a positive effect for initial ISO 14001 atlops, and 2) exports to Japan (Japanese cus-
tomers), the EU (EU customers) and Australia (Australian customers) have a positive effect on in-
itial ISO 14001 adoptions, and exports to the US (UStemers) have a negative effect for initial
ISO 14001 adoptions.

5. Data

Although ISO 14001 adoptions are dependent on a company’s decision, which is subject to
the stakeholders’ preferences/pressures fatirenmental responsibility and the company’s budget-
ary condition, our data are from the country rather than company level. In this instance, we believe
that our data represent company data at a macrel,leince country-level data are compiled/de-
rived from company-level data.

We used panel data on 107 countries with stock markets from 1996 (the release year of ISO
14001) to 2004. Because the data were unbalanbedresulting number of observations was 854.
Although we did not choose the sample randomlg, regard these 107 countries as a random sam-
ple from all of the countries of the world. That is to say, this study is regarded as a sample survey
rather than a complete survey. The list of degent and independent variables is shown in Table

2, and the descriptive statistics in Table 3.
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Table 2 Definition of Variables

Variable Definition
1SO 14001 Increasein the number of ISO 14001 adoptions per listed company
Scale GDP in PPP
Economic Performance GDP per capita in PPP
Manufacturing Value added to manufacturing in GDP
CO. Emissions Volume of CQ emissons per listed firm
FDI Stock in inward foreign direct investment related to GDP
Total Exports Value added to total exports in GDP
Japan Value added to exports to Japan in GDP
EU Value added to exports to the EU in GDP
us Value added to exports to the US in GDP
Australia Value added to exports to Australia in GDP
Canada Value added to exports to Canada in GDP
Korea Value added to exports to Korea in GDP
Other Countries Value added to exports to other countries from Japan, the EU, the

US, Australia, Canada and Korea, in GDP

Units of some explanatory variables are adjusted.

Table 3 Descriptive Statistics

) @)

Mean S. D. Mean S. D.
I1SO 14001 0.247 0.824 0.258 0.847
Scale 0.431 1.153 0.447 1.166
Economic Performance 1.106 0.946 1.140 0.931
Manufacturing 1.735 0.638 1.776 0.653
CO; Emissions 0.103 0.295 0.105 0.300
FDI 0.250 0.220 0.256 0.246
Total Exports 0.291 0.163 - —
Japan — — 0.171 0.300
EU — — 1.104 0.942
us — — 0.491 0.627
Australia - - 0.385 1.769
Canada — - 0.034 0.077
Korea — — 0.067 0.136
Other Counries — - 1.218 1.415
1996 0.097 0.296 0.095 0.293
1997 0.103 0.304 0.104 0.305
1998 0.108 0.310 0.108 0.310
1999 0.111 0.315 0.111 0.315
2000 0.116 0.320 0.115 0.319
2001 0.114 0.317 0.111 0.315
2002 0.118 0.323 0.120 0.325
2003 0.115 0.319 0.118 0.322
2004 0.118 0.323 0.119 0.324
Number of Observations 854 800

For the dependent variables, we used theease in the number of ISO 14001 adoptions per
listed companies. The number of ISO 14001 adoptions at the country level is taken from ISO
(2003, 2006), and the number of listed companies from the World Bank (2007).

The explanatory variables are as follows. Gross domestic product (GDP) in purchasing power
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parity (PPP) is used as the proxy of scale. Data were taken from the World Bank (2007). GDP in
PPP per capita is used as the proxy of economic performance. The larger the GDP per capita, the
higher is the level of productivity in the countryhtlis, we believe that a higher level of productiv-

ity induces better economic performance. As Neuenagnd Perkins (2004) suggest, it is important

to use income data in PPP to avoid underestingatire effective purchasing power of very poor
countries. Data were taken from the World Bank (2007). The value added to manufacturing in
GDP was used as the proxy for the industrial sector, for which data were taken from the World
Bank (2007) and supplemented by the United Nations (2006).gb@ssions were weighted by the
number of listed companies to adjust for the number of companies that emitDa& were taken

from the World Bank (2007). The value added to total merchandise exports in GDP is used as the
proxy of the total foreign markets (total exports), for which data were taken from the World Bank
(2007). The value added to merchandise exptotdapan, the EU, the US and Australia in GDP
was used as the proxy for each foreign mabkéthen our sample countries are Japan, the US or
Australia, their variables are coded as zero.eWlour sample countries are members of the EU, the
variables refer to exports to the other fourteen countries. Data were taken from the Organization for
Economic Cooperation and Development (OECD) (2007).

The control variables are as follows. 1) The stock of inward foreign direct investment (FDI)
related to GDP is included to adjust for the exff of foreign companies operating in the sample
countries, since their objective in adopting 1ISO 14001 might be to meet the host country’s regula-
tions (Prakash and Potoski 2006). Data were taken from the United Nations Conference on Trade
and Development (UNCTAD) (2007). 2) Because the economic scale in Australia is smaller than
that of Japan, the EU and the US, we included ¥h&ie of merchandise exports to Canada and
Korea in GDP since these countries have a simgleonomic scale to Australia. When our sample
countries were Canada or Korea, their variablese also coded zero. In addition, we included the
value of the merchandise exports to the other caemtn GDP. Thus, total exports are divided into
seven areas. However, there might be somenalide margin of error with the value added to the
merchandise exports to the other countries sinceobtained the value of the total merchandise ex-
ports and the value of the merchandise exportgedoh country from different data sources. Data
were taken from the World Bank (2007) and the OECD (2007). 3) Year dummies were included.

6. Estimation Results

Estimation results are shown in Table 4. We estimated two models. The first model estimated

the effect of total foreign markets, to retest the previous studies with our data (Model 1). The sec-

2) The EU includes Austria, Belgium, Denmark, Finland, France, Germany, Greece, Ireland, Italy, Luxem-
bourg, Netherlands, Portugal, Spain, Sweden and UK (EU 15 countries).
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Table 4 Estimation Results of Increase in the Number of ISO 14001 Adoptions
@) &)

oLS Fixed Effects oLs Fixed Effects
Explanatory Variable Coeffient Standard Coeffient Standard Coeffient Standard Coeffient Standard
Error Error Error Error
Scale 0.001 0.027 0.414 0.197* 0.028 0.029 0.402 0.202*
Economic Performance 0.175 0.031*** 0.722 0.334** 0.146 0.035*** 0.692 0.352**
Manufacturing 0.198 0.044*=* -0.178 0.186 0.124 0.050** -0.122 0.203
CQ; Emissions 0.118 0.092 0.347 0.149* 0.146 0.096 0.367 0.154*
FDI 0.068 0.141 0.435 0.398 0.075 0.157 0.190 0.330
Total Exports 0.151 0.194 2.043 0.646*** — — — —
Japan — — — — 0.113 0.188 1.011 0.576*
EU — — — — 0.157 0.038** 0.513 0.130***
us — — — — -0.032 0.053 -0.163 0.224
Australia — — — — -0.010 0.017 -0.021 0.088
Canada — — — — -0.429 0.405 0.231 2.038
Korea — — — — -0.228 0.416 -0.227 0.811
Other Countries — — — — -0.037 0.026 0.037 0.101
1996 (Reference) — - — — — - — —
1997 0.061 0.119 0.034 0.112 0.075 0.126 0.090 0.121
1998 0.021 0.118 -0.044 0.112 0.020 0.125 0.019 0.122
1999 0.119 0.118 0.034 0.115 0.126 0.124 0.102 0.124
2000 0.152 0.117 0.018 0.118 0.150 0.124 0.087 0.129
2001 0.202 0.118* -0.029 0.128 0.228 0.125* 0.080 0.141
2002 0.395 0.117** 0.159 0.130 0.400 0.123** 0.258 0.140*
2003 0.271 0.119** 0.010 0.137 0.278 0.125* 0.137 0.147
2004 0.537 0.119*** 0.239 0.141* 0.560 0.124** 0.380 0.151**
Constant -0.566 0.121** -1.209 0.485* -0.487 0.128** -1.404 0.534***
Number of Observations 854 854 800 800
Adjusted R2 0.104 — 0.121 —
R2: Within — 0.099 — 0.115
R2: Betveen — 0.125 — 0.179
R2: Overall — 0.058 — 0.077
Hausman Test (p-value) — 0.000 — 0.001

* *xand*** imply that the coefficient is significantly different from zero at the 10%, 5% and 1% levels, re-
spectively.
The Hausman test compares fixed effects and random effects models.

ond model estimated the effect of each foreign markipan, the EU, the US and Austratito
examine whether customers’ preferences/presstoe environmental management were different
from those of countries (markets) (Model 2). Both models were estimated by ordinary least squares
(OLS) and fixed effects.

First, we examined Model 1. Economic performance and manufacturing were positively sig-
nificant at the 1% level in the OLS model. Thimplies that better economic performance and
greater manufacturing orientation increases mtlumber of initial ISO 14001 adoptions. However,
scale, C@emissions, FDI and total exports did not have a significant effect. On the other hand, to-
tal exports were positively significant at the 1% level and scale, economic performance and CO
emissions were positively significant at the 5% lewe the fixed effects model. This result implies
that larger scale, better economic performance, more é&@ssions and an orientation towards in-

creasing exports increases the number of initial ISO 14001 adoptions within a country, as the dif-
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ferences among the countries are fixed. Again, FDI did not have a significant effect. In the latter
model, in contrast to the OLS model, manufacturing was not significant, whereas economic per-
formance was still positively significant. This wanterpreted to mean that the effect of manufac-
turing became positively significant in the OLSodel because an individual effect increased that

of manufacturing as well as the number of initial ISO 14001 adoptions.

Secondly, we examined Model 2. Exports to Japthe EU, the US, Australia, Canada, Korea
and other countries were included instead of totglogts, to estimate the difference in customers’
environmental preferences/pressures amoegethorting countries. Economic performance and ex-
ports to the EU were positively significant at the 1% level and manufacturing was positively sig-
nificant at the 5% level in the OLS model. This implies that better economic performance, a greater
manufacturing orientation and more exportstih@ EU increase the number of initial ISO 14001
adoptions. However, scale, @@missions, FDI and exports to Japan, the US, Australia, Canada,
Korea and other countries did not have a significant effect. On the other hand, exports to the EU
were positively significant at the 1% level, scale, economic performance ande@{3sions were
positively significant at the 5% level, and exports to Japan were positively significant at the 10%
level in the fixed effects model. This result im@i¢hat lager scale, better economic performance,
more CQ emissions and more exports to Japan arel By increase the number of initial ISO
14001 adoptions within a country. We found that the effect of customers’ environmental prefer-
ences/pressures is different among the different export countries. FDI and exports to the US, Aus-
tralia, Canada, Korea and other countries had no significant effect in either econometric model.
Here again, a manufacturing orientation was sighnificant, whereas economic performance and
exports to the EU were still positively significanbmpared with the OLS model. This interpreta-

tion is similar to that for Model 1.

7. Concluding Remarks

We have discussed the adoption of ISO 14001 dhasethe following concepts: 1) the influ-
ence of stakeholders’ preferences/pressurecdonpanies to be environmentally responsible, sub-
ject to budgetary conditions; 2) the real determinants are revealed when we consider the period of
initial adoption; and 3) the effects of foreign casters (markets). Our data involve panel data at
the country level, and we believe that they represent company data at the macro level.

The interpretation results are as followsh# we focus on total exports, economic perform-
ance and manufacturing have a positive effect on initial ISO 14001 adoptions in the OLS model.
On the other hand, scale, economic performance; €fiissions and total exports have a positive
effect on initial ISO 14001 adoptions in the fixeffexts model. Because we confirmed the effect

of total exports in Model 1, we estimated theesffs of separate exports to Japan, the EU, the US
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and Australia instead of the total exports in Model 2. Economic performance, manufacturing and
exports to the EU have a positive effect on initial ISO 14001 adoptions in the OLS model, and
scale, economic performance, C@missions, exports to Japan and exports to the EU have a posi-
tive effect on initial ISO 14001 adoptions in the dit effects model. Given the results of Model 1
and Model 2, we concluded that: 1) scale, economic performance anc@1@iSsions have a posi-
tive effect on initial ISO 14001 adoptions within a country; 2) among the total exports, exports
only to Japan and the EU have a positive effect, although total exports itself has a positive effect
on initial 1ISO 14001 adoptions within a country; and 3) the positive effect of manufacturing on in-
itial ISO 14001 adoptions is explained by an indival effect. These results support our hypothe-
sis, which is that stakeholder preferences/pnessfor companies to be environmentally responsible
subject to budgetary conditions generally irhce a company’s adopticof 1SO 14001. Particu-
larly remarkable points are as follows. 1) We proved that each foreign customer has different pri-
orities and ideas with regard to the environment #adnanagement. Our results indicate that, with
regard to foreign customers, only the preferesipressures for environmental responsibility from
customers who are environmentally sensitive influence 1ISO 14001 adoption. 2) We found a positive
relationship between GGmissions and initial ISO 14001 adoptions. This implies that e&duc-
tion is very important to companies in terms ofute legislation. 3) We found a positive relation-
ship between economic performance and initial ISO 14001 adoptions, which means that better fi-
nancial performance was required for initi@®® 14001 adoptions at the company level. 4) The
positive relationship between scale and initial ISO 14001 adoptions accords with previous studies.
Although we could not find a relationship between exports to the US and Australia and initial
ISO 14001 adoptions, there are some implications from this Reskitst, in contrast to Neumayer
and Perkins (2004), our results did not indicate a negative effect of the US market. The important
findings are as follows. 1) The effect of the US market is truly insignificant. It is possible that US
results had some sample selection bias becausedidepot consider our theory regarding initial
ISO 14001 adoption. 2) Stakeholder preferefmessures for environmental responsibility might
have strengthened to the degree that the negative effect became insignificant. For example, after
some major companies such as General Motors and Ford announced that they would require suppli-
ers to certify at least one manufacturing sitethe ISO 14001 standard, the total number of ISO
14001 adoptions in the US increased rapiddalfakri et al. 2003; ISO 2003, 2006). If we estimate
the effect of the level of exports to the US in the long term, it might be possible that it has a posi-
tive effect. Secondly, we did not find that exports to Australia had a positive effect. The most re-

markable interpretation is as follows. Because thale of the Australian economy is smaller than

3) All control variables do not have a significant effect for ISO 14001 adoptions. Prakash and Potoski (2006)
indicated that the FDI from theountries with more ISO 14001 adigs have a positive effect on ISO
14001 adoption.
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those of Japan, the EU and the US, the positive effect of exports to Australia could be statistically
hidden behind the effects of exports to these ottmuntries. Similarly to Australia, the effects of
exports to Canada and Korea, which have comgaraconomic scale, are insignificant also.

In conclusion, we would like to provide a possible issue for future study: the availability/use
of company-level data. For example, we couldt find a positive correlation between exports to
Australia, which is one of the most environnalfy conscious countries, and initial 1ISO 14001
adoptions, because Australia has a smaller econendte. Restriction to country-level data limited
our analysis. It might have been possible to find a positive correlation if we had obtained access to
company-level data. Company-level data coutdobtained from a questionnaire survey, for exam-
ple. For results that are more accurate, we would suggest a deeper analysis and data availability at

the company instead of the country level.
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