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What explains the uneven take-up of ISO 14001

at the global level? A panel data analysis

Abstract.

Since its release in the mid-1990s, close to 37{@bdties have been certified to ISO
14001, the international, voluntary standard fovgaonmental management systems.
Yet, despite claims that the standard can be rgaddapted to very different
corporate and geographic settings, its take-up Heen highly geographically
variable. This paper contributes to a growing body work concerned with
explaining the uneven diffusion of ISO 14001 atglubal level. Drawing from the
existing theoretical and empirical literature wevedop a series of hypotheses about
how various economic, market and regulatory faciofeience the national count of
ISO 14001 certifications. These hypotheses are tlested using econometric
estimation techniques using data for a panel of T¥¥eloped and developing
countries. We find that per capita ISO 14001 cowarts positively correlated with
income per capita, stock of foreign direct investtnexports of goods and services to
Europe and Japan, and pressure from civil soci€@gnversely, productivity and
levels of state intervention are negatively correth The paper finishes by offering a
number of recommendations to policy-makers concerwgh accelerating the

diffusion of voluntary environmental standards.



I ntroduction
One of the most significant trends in corporateirmmmental governance since the
early-1980s has been the rapid growth of self-iguy initiatives (Rondinelli &
Berry, 2000; Gunningham & Sinclair, 2002; PatonQ20 These comprise a variety
of approaches and instruments whereby firms seteafmice rules and standards of
permissible behaviour on a voluntary basis, rattiem in response to formal
regulatory requirements (Segerson & Li, 1999; HaufP001). Yet, arguably the
most visible example of self-regulation has bee® 134001, an international,
voluntary standard for environmental managementnpted by the Geneva-based
International Organization for Standardization ()SO

In common with many other self-regulatory codespa€eld by corporations over
the past two decades the origins of ISO 14001 esplg rooted in the process of
globalisation. It was primarily conceived to fat@te trade and investment by
replacing numerous and often conflicting nationtdndards for environmental
management with a single international one (Da®@@7]1 Quazi et al, 2001; Melnyk
et al, 2003). Moreover, in defining a framework fmvironmental improvement
flexible enough to be adapted to very differenioral and corporate conditions, the
architects of 1ISO 14001 hoped that the standardidvappeal to firms in both
developed and developing countries (Rondinelli &g, 2000; Wilson, 2003).

Yet, despite its alleged global credentials, itlear that implementation of 1SO

14001 has been highly geographically uneven. lolabs numbers, uptake has been

! The term “firm” is used broadly here to denotepaiVate- and public-sector entities, ranging from

manufacturing units to administrative buildingspable of acquiring ISO 14001 certification.



greatest in Japan, followed by a number of leadingppean countries, the US and
Australia. A number of late industrialising econesiin East and Southeast Asia
have also been rapidly implementing the standardeicent years. Elsewhere,
however, uptake has been comparatively low (Mat@@§0; Steger, 2000). In per
capita terms, the Scandinavian countries, Switadrl&Singapore, Australia, Japan
and some other European countries top the list.

What explains the wide variation in the take-ugS® 14001? Previous insights
into this question have mostly come from compaeatanalyses of certification
counts in Europe and the US (Prakash, 1999; Del2@32; Kollman & Prakash,
2002). These studies have been instrumental inligiging the role played by
different features of the national institutionalveonment in promoting and/or
inhibiting the take-up of ISO 14001. Based on datlie evidence from a handful of
developed economies, however, question marks remagn the generalisability of
their findings. This points to the need for mukiountry, quantitative research. Yet,
the only study of this kind is itself problemat€drbett & Kirsch, 2001), relying on a
handful of dubious proxy variables and omitting aagk number of developing
countries from the sample.

This paper responds to the gap in the existingalitee by undertaking a more
systematic and broad-based analysis of interndtiar@ations in the uptake of 1ISO
14001. Drawing from recent theoretical and empiridarature on industry self-
regulation and environmental management systemsSjEMe develop a series of
hypotheses about the relationship between ISO 1d6éfification counts and various
characteristics of the national institutional eowiment. These hypotheses are then

tested quantitatively for a panel of 142 countuesig a set of measurable proxies.



Briefly, our results suggest that take-up of IS@AY has been influenced by both
supply-side and demand-side factors. The per capit#fication count is positively
correlated with income per capita, the export obdgpand services to Europe and
Japan, the presence of foreign direct investmendt @essure from civil society.
Conversely, productivity and state intervention aegatively correlated with per
capita certification counts.

The rest of the paper is organised as follows.tFivwge provide a brief
introduction to ISO 14001 and review previous stgdihat have sought to explain
cross-country variations in take-up of the standbtypbotheses are developed in the
next section. We then describe the data and methsels in the study, followed by

results and a broader discussion of the implicatmirour research.

Thenatureand origins of 1 SO 14001

According to Steger (2000, p.24), an environmentahagement system (EMS) can
be defined as, ‘...a transparent, systematic prokess/n corporate-wide, with the
purpose of prescribing and implementing environmlengoals, policies, and
responsibilities, as well as regular auditing of élements.” The origins of systems
for managing firms’ environmental impacts can laEéd back to the 1970s (Krut &
Gleckman, 1998). Yet it was not until the followidgcade that widespread interest
in EMS emerged. This was closely bound-up with aaber shift towards self-
regulation whereby firms, subject to ever greagsels of public scrutiny, began to
adopt voluntary codes of conduct in order to derrates their environmental
commitment (Clapp, 2001; Hoffman, 2001; StewartQ20King et al, 2002). The

first EMS were unilateral, firm-level initiativesSSince the early-1990s, however, a



number of “standardised” environmental managemgstess have been developed
by various national (e.g., the British Standardstitate’s 7750) and regional bodies
(e.g., the European Union’s Eco-Management andt&acheme) (Starkey, 1996).

ISO 14001 continues this trend toward standardisasit the international
level. It was developed by the International Orgation for Standardization (ISO), a
Swiss-based non-governmental organisation set-upd#6. Traditionally, the 1SO
restricted its activities to writing technical stiands for products in order to expedite
trade and technology transfer (Clapp, 2001). Howdweginning in the late-1980s, it
began writing standards for management processgg@tedures. Following the
success of its first procedural standard, the 1900%eries for quality management,
the I1SO initiated steps to introduce a parallel sestandards for environmental
management. The result was the ISO 14000 serieshwlims to provide a
comprehensive framework for systematically imprgvenvironmental performance
that can be accepted and implemented by orgamsatridwide (Quazi et al,
2001).

ISO 14000 consists of two types of standard. Tisg¢ fand the centrepiece of
the series, is the ISO 14001 procedural standardudber of facilities certified
themselves to draft versions of ISO 14001 prioitdoofficial release in September
1996 (ISO, 2002). ISO 14001 sets out the minimuguirements of an effective
environmental management system. These comprise fhe elements: (1) an
environmental policy; (2) an assessment of therosgéion’s environmental effects
and compliance with legal and other requireme®sa(management system defining
the responsibilities, procedures and controls reguto achieve the organisation’s

environmental policy; (4) periodic audits and rewse of the environmental



management system to ensure continuous improverardt(5) a public statement
declaring that ISO 14001 is being implemented (Kr@leckman, 1998, pp.10-12).

Accompanying 1SO 14001 is a set of guidance stalsdiatended to provide
assistance to managers in various aspects of emvéotal management. Several of
these provide guidelines for evaluating an orgdimea environmental performance
and management system, e.g., 1SO 14010/11/12 r@@maental Auditing). Others,
meanwhile, are process and product evaluation atdeadwhich, as their name
suggests, focus on the analysis and evaluatiomoafugt and process characteristics,
e.g., ISO 14020 (Environmental Labelling) (Melnykag 2003).

ISO 14001 is the only certifiable standard in ##000 series. Firms that
comply with its requirements have two choices: dexthemselves in compliance; or
use a registered auditor to verify that the orgatiog’s operations conform to the
documented environmental management system (Rdhdi&e Vastag, 2000;
Mendel, 2002). In practice, self-certification ¢asronly limited credibility, with the
result that many firms prefer third party accretita

ISO 14001 has come in for considerable criticisneaiits release in 1996. Much
of this has centred on the fact that the standass ahot require certified facilities to
reduce their environmental impacts or set spegédormance targets. Instead, it
merely calls on firms to commit themselves to legampliance, a condition that
critics believe is unlikely to evoke significant vastments in environmental
improvement (Roht-Arriaza, 1997; Krut & Gleckmar98; Clapp, 2001; Bansal &
Bogner, 2002). Supporters, however, claim that striicism is misplaced. They
argue that it is precisely the standard’s flexipithat makes it a useful tool to address

environmental issues in very different corporaté gaeographic settings.



What is clear is that, much like ISO 9000 beforel80 14001 has proved
popular with firms. In the six-year period 1995-208e number of certified facilities
grew from 257 to 36,765. Yet, as shown in Tablesd 2, uptake of the standard has
been geographically uneven. So far, certificatiotivdy has been greatest in Europe
and, to a lesser extent, the Far East. ElsewheweeVer, enthusiasm for ISO 14001
has been comparatively low. In fact, only ten caestaccount for nearly 70 per cent

of world certifications, seven of which are membetes of the European Union.

< Insert tables 1 and 2 about here >

Review and critique of the existing literature
What accounts for the uneven diffusion of ISO 14@@tldwide? This question has
recently been addressed by two bodies of literatibeawing heavily from
institutional theory the first group of studies baaken a largely qualitative approach
(Prakash, 1999; Delmas, 2002; Kollman & Prakasf22Milstein et al, 2002). Their
starting point is the belief that firms will onlynplement ISO 14001 where the
apparent benefits more than offset the costs arweawer, that these costs and
revenues are in turn shaped by the broader instiitenvironment in which firms
operate.

Following this approach, the very different ced#iion counts in Europe and the
US are explained in terms of distinctive demand anpply-side characteristics of
their national institutional environments. Thus, llk@an & Prakash (2002) and
Delmas (2002) point to the pivotal role played bg British Standards Institute (BSI)

in promoting 1SO 14001 in the UK, and how the alsseof an equivalent body has



hindered similar take-up of the standard in the TU&y also draw a contrast between
Germany, where certified firms have often receitretief’” from regulatory agencies,
and the US, whose more adversarial and legalistidition has prohibited similar
concessions from being granted to 1SO 14001 comipfecilities. The result, these
scholars argue, is that the economic incentivesnimlementing the standard have
been far lower. Going further, Delmas describes,havike the US, many European
countries had prior experience of formal EMS (eEMAS). This lowered the
subsequent costs of implementing and certifying [BM001 and contributed to its
greater popularity.

The second approach taken in the literature is tfatime and has sought to
identify the determinants of ISO 14001 adoptiomgsilata from a far larger sample
of countries. It is represented by a single st@ybett & Kirsch (2001), who use a
regression model to estimate the influence of fearables for a sample of 63
developed and developing countries in 1998. Theaxstfind statistically significant
and positive relationships between ISO 14001 couwrtd export propensity,
“environmentality” and, most strongly of all, IS@@® counts. Curiously, however,
their estimations suggest that the level of develat, proxied by income per capita,
does not have a statistically significant effect.

The above works have done much to increase ourrstadeling of various
demand- and supply-side variables implicated in uheven diffusion of the 1SO
14001 environmental management standard acrosgldbe. Neither, however, is
without substantial drawbacks. Based exclusively aqumlitative analysis and
evidence from a handful of developed economiesnteiostitutionalist accounts can

be criticised for their lack of generalisability.



Corbett & Kirsch’s (2001) study overcomes someheke shortcomings in that it
uses quantitative techniques in a larger sampledefeloped and developing
countries. Yet, it too, is not without its weakressPartly as a result of data
limitations the study only investigates a few vles. Moreover, several of these rely
on proxies which, at best, are weakly rooted inatteal concepts the authors purport
to measure. For example, Corbett & Kirsch (2001¢ ascount of international
environmental treaties ratified by each country aagproxy for “environmental
attitude” or “environmentality”. It is far from cé, however, that ratification of
international environmental treaties (“environmditytg is a satisfactory measure of
“...the extent to which firms in a given country apeedisposed to care about
environmental issues, whether due to governmentlaggns or incentives, pressure
from consumers, employees, NGOs...or for other resfisqp. 334). Recent
conceptual approaches argue that it is precisety fdilure of public law and
regulation to reflect wider societal demands fowviemmental protection that
underpin the emergence and diffusion of self-reigujacodes. Similarly, relying on a
measure of aggregate exports to GDP ratio to capupply chain pressures for
certification in foreign markets has only limitegpeal, since reports strongly
indicate that these requirements are only curremiyortant in Europe and Japan
(Roht-Arriaza, 1997; Tanner, 1998).

More generally, although Corbett & Kirsch includeetmajority of countries
with ISO 14001 certifications in their sample (N¥6hey omit all the ones that do
not. Selecting a sample on such a criterion leadseil-known selection bias in the

estimations. Indeed, given that many of the exductguntries are developing ones,



we suspect that it could go some way in explairtimg surprising result that per
capita income has no statistically significant efffen certification counts.

This paper seeks to overcome several of the wea&seasherent in previous
work. With a view to generating more generalisdlridings than existing qualitative
contributions we use econometric estimation teamsq Yet, going beyond Corbett
& Kirsch, our study features a much larger samplel@d?) that is only constrained
by the availability of data for our explanatory nadnles. Additionally, we test for the
influence of a larger number of demand- and supplg- variables, using measures
more firmly rooted in the actual decision of firms implement and certify ISO
14001. Finally, in contrast to Corbett & Kirsch,raconometric model uses a lagged
dependent variable. This allows us to control fer tlynamics of ISO 14001 uptake
and, with it, the well-documented propensity ofmfi in countries with previous
experience of 1ISO 14001 to adopt the stanfdédeimas, 2002; Kollman & Prakash,
2002). Without a panel data set, Corbett & Kirsele 10 alternative to using ISO
9000 take-up as a proxy for modelling this diffusiprocess, a shortcoming we
correct with our research desigms such, we are better able to investigate other
variables thought to influence the take-up of IS@AL. Inclusion of the lagged

dependent variable also mitigates potential omitaiable bias since it is correlated

2 These so-called “path dependencies” in certificaire commonly explained by the accumulation of
internal (e.g., know-how in documentation, procatistandardisation, etc.) and external (e.g.,
consultancy services, registered auditors, etpalatities which lower the subsequent costs, a$ agel
the perceived risks, of adopting ISO 14001 (Cor&etlirsch, 2000; Kollman & Prakash, 2002).

3 It is telling that if we include the count of ISEDOO certified companies as a further explanatory

variable in our estimation, its coefficient is algastatistically insignificant.
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with any such variable (Finkel 1995). Because nalehds ever complete, omitted
variables always represent a problem, potentiaigsibg the estimations. The
inclusion of a lagged dependent variable mitigat@s problem as the omitted
variables are indirectly controlled for.

In the next section we develop a series of hypethesbout how various
economic, market and regulatory factors influertee national count of ISO 14001
certifications. For guidance, we draw not only frtme findings of studies reviewed
above, but also a growing body of literature exangrihe take-up of environmental
management systems at the firm-level. This workitlastified several reasons for
implementing an EMS and suggests that adoptionsiss are often based on a
number of different motives (e.g., Matouq, 2000aKha & Anton, 2002; Morrow &
Rondinelli, 2002). At the outset, it is worth paing out that our choice of variables is
necessarily limited by the availability of data.pply-side factors, such as the
availability of assistance from non-governmentatlibs, are especially problematic
in this respect. Still, we believe that our studfeis an innovative test of several of

the most important variables implicated in the alale take-up of ISO 14001.

Development of hypotheses

No doubt, one of the most important predicatiorgpsiad by the existing literature is
that firms will only implement and certify themseb/to ISO 14001 where they face
strong demand-side incentives to do so. These aitk t9 be provided by two

principal actors, markets and civil society. Begmgnwith the former, a great deal
has been written about pressure from business ressoin export markets, and

particularly developed economy ones. If anecdatabrts are believed, a growing
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number of firms in these countries are requiringirttocal and overseas suppliers to
be certified to ISO 14001. Moreover, expecting 13@01 to become de facto
standard in the coming decade, many suppliers latagning certification in order to
“future-proof” themselves (Chin & Pun, 1999; Steg2000; Cosbey, 2002; Rock,
2002). According to more sophisticated accountswewer, supply chain
requirements for ISO 14001 are only a significatdr for exporters of goods and
services to Europe and JapafRoht-Arriaza, 1997; Tanner, 1998; Kollman &
Prakash, 2002). Only a handful of larger firmshe S, by contrast, are mandating
certification meaning that the incentive to ado®OIl 14001 is likely to be
comparatively low (Delmas, 2002). Indeed, as Tabbbove has shown, in relative

terms there are very few 1ISO 14001 certificationthe US. Hence:

Hypothesis 1. Countries that export a higher shafrgoods and services relative to
their output to European Union states or Japan \wélve a higher number of ISO

14001 certifications, whereas exports to the USialomatter.

Another source of market demand discussed in therature comes from
transnational corporations (TNCs). Many of thesmdi and particularly the larger,
more visible ones, are vulnerable to negative piplregarding their environmental

performance (Willetts, 1998; Hastings, 1999). Counsatly, a growing number of

* Tanner (1998) describes how many firms in develgpsia found themselves unprepared to meet
customer requirements for ISO 9000 in Europe. Cqunsetly, they are rapidly certifying themselves
to ISO 14001, anticipating that the standard viftligrly become a condition for doing businesshia t

near future.
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them are requiring their local affiliates and sdimies to adopt voluntary
environmental codes (UNCTAD, 1999; Steger, 2000Qjfléa, 2001). In practice, this
often means 1SO 14001 which provides a singlejblexstandard that can be applied
and adapted across business units in different taiean(Epstein & Roy, 1998;
Rondinelli & Vastag, 2000; Perry & Singh, 2002). it further, in order to guard
against environmental and reputational liabilitiassupply chains, many leading
TNCs are requesting their suppliers to implement eertify ISO 14001 compliant
environmental management systems (Chang-Xing, 19B8is probably explains
Khanna & Anton’s (2002) finding that US firms with stronger multinational
presence are more likely to adopt an EMS. Takerthamy, then, these accounts
suggest that the local presence of transnatiosaléely to be supportive of 1ISO

14001 certification. Thus:

Hypothesis 2. Countries with higher levels of Th&olvement will have a higher

number of ISO 14001 certifications.

A third market-based motive for implementing an EM8t has received widespread
coverage in the recent literature is to secure @iye advantage through
improvements in operating performance. Of thesedytivity gains appear to be the
most important, with proponents claiming that firmisich implement ISO 14001 can
save significant costs by way of enhanced operaliefficiency (Rondinelli & Berry,
2000). Systematic evidence for these gains hastoydie established. However,
according to several commentators, they are likellge greatest amongst firms with

low levels of productivity. Such firms, it is argiiehave still to exploit many low
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cost, high return investments in operational egficy (so-called “low hanging fruit”)
and are therefore well placed to gain substantifatyn implementing systems that
assist in the identification and realisation ofsda@pportunities (Davy, 1997; Tanner,
1998). Companies with already high levels of efiidy, by contrast, stand relatively
little to gain from implementing an ISO 14001 cormapt management system,
reducing their incentive to adopt the standardeéuj these claims are supported by
recent survey evidence, revealing that ISO 14004 Mwaught greater gains to
certified firms in developing countries (where anght assume productivity levels
are relatively low) than their counterparts in deped ones (where productivity are

likely to be higher) (Raines, 2002):

Hypothesis 3. Countries with lower levels of praddty will have a higher number

of ISO 14001 certifications.

Non-governmental organisations (NGOs) and othel society groups are another
set of stakeholders widely implicated in generatidgmand for 1ISO 14001.
According to an influential body of work such greu@re assuming growing
importance in “regulating” the activities of corptions. Not only are they acting as
surrogate enforcement officials, putting pressure amrporations to adhere to
regulatory norms, but NGOs are also taking a lealé in defining norms of
appropriate and legitimate environmental behavidurs, the literature suggests,
owes much to the regulatory vacuum created by #ieiré of public law and
enforcement to keep pace with rising environmed&hand which has meant that

firms must increasingly secure a “licence to operairectly from civil society by
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demonstrating their commitment to sound levels o¥imnmental performance
(Neale, 1997; Rodgers, 2000; Perry & Singh, 2002).

One way of accomplishing this is through the adwptf self-regulatory codes
such as ISO 14001. These signal conformity witle@gnisable standard and can
help firms to communicate their environmental acbmeents to external stakeholders
(Davy, 1997; Prakash, 1999; Bansal & Bogner, 2088)such, they can help ward-
off criticism from NGOs, delay calls from these gps for the introduction of more
stringent government regulation, and even providensf with rewards from
customers and financial institutions (GunninghanSiclair, 2002). No doubt this
explains why firms, both in developing and espégialeveloped economies,
recurrently cite “public image” and “social respilmi#ty” as one of the primary
motives for implementing and certifying 1ISO 1400atouq, 2000; Delmas, 2002;
Mbohwa & Fukada, 2002; Morrow & Rondinelli, 2002 & Singh, 2002; Raines,
2002).

Clearly, however, the incentive to adopt ISO 14@@iLdepend on the degree of
pressure from civil society groups (Gunningham &chir, 2002; Hanks, 2002).
Where there are few NGOs to monitor and enforcedstals of corporate behaviour,
the benefits of adopting the standard on publiati@hs grounds alone are likely to be
relatively low. By contrast, where environmentair@dad is high, manifest in a dense

network of NGOs, the incentive will be far greafEnus:

Hypothesis 4. The higher the number of environniéd@Os relative to population

size present in a country the higher the numbésaf 14001 certifications.
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Given the suggestion that firms must also secugiigacy for their activities from
society at large certification pressures are akayl to depend on the general level of
public demand for environmental quality. Assumiag, many analysts do, that the
environment is a normal good (McConnell, 1997)s timplies that ISO certification
counts will be greatest in rich countries and |leéagtoor ones.

Yet, as well as influencing demand, income is @lsdrayed in the literature as
determining the ability of firms to supply enviroental self-regulation. According to
analysts, this stems from the relatively high stirtand subsequent maintenance
costs of ISO 14001 (Chin & Pun, 1999), particulavlyere firms: (a) have little or no
previous experience of environmental or quality agement systems; (b) lack the
necessary financial, technological and managemaburces and capabilities to
implement and certify to ISO 14001; and (c) do Imate the support of a network of
governmental and/or non-governmental organisatmamitted to promoting the
standard (Steger, 2000; Bansal & Bogner, 2002)r#&atice, experience suggests that
both of these conditions are most likely to be fbun developing countries,
especially in the small-and-medium-scale sectora(@hXing, 1999; Raines, 2002).
Indeed, the high costs of implementation and ¢eatibn are recurrently cited as one
of the key reasons for low levels of ISO 14001itiedtion in low-income countries
(Davy, 1997; Mbohwa & Fukada, 2002). Taken togettieerefore, these demand-

and supply-side considerations suggest:

Hypothesis 5. The higher the per capita incomehigber the number of ISO 14001

certifications.
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More conceptually, it has been argued that thentegeowth of industry self-
regulation has gone hand-in-hand with the shiftams a smaller, more market-
driven state (Haufler, 2001). Thus, according itias;, globalisation has heightened
concern over the impact of environmental regulaion industrial competitiveness
(Stewart, 2001; Evans et al., 2002; Welford, 2082)a result, a growing number of
governments in both developed and developing cmsntare turning towards
voluntary initiatives, promoted as a more flexilaled cost-effective alternative to
conventional directive- or market-based forms dajutation (Hillary & Thorsen,
1999; Haufler, 2001; Newell, 2001; Gunningham &c&air, 2002; Wilson, 2002).
What this suggests is that, far from being a compl& to tougher public law
and enforcement, self-regulatory codes such as 18@D1 are more likely to be
acting as a substitute. Moreover, given the imgibbcathat the shift towards corporate
voluntarism is part of a broader neo-liberal projex transfer the political and
administrative costs of regulation from the puliicthe private domain (Finger &
Tamiotti, 1999), one might expect the uptake of IBD01 to be most advanced in

governmental regimes with limited state intervemtibhus:

Hypothesis 6. Countries with lower levels of siatervention are likely to have a

higher number ISO 14001 certifications.

Resear ch design
ISO (2002) publishes the number of facilities dexti to ISO 14001 at the country
level. To make this variable comparable, we norsealiy population size so that our

dependent variable is the number of 1ISO 14001 frations per one million
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inhabitants ISO14001 p.¢. The data cover the period from 1996, the officédease
date of ISO 14001, to 2001. Our ten explanatoryabées are as follows. The value
of exports relative to gross domestic product (GRPneasured by three separate
variables, referring to goods and services expottedhe 15 countries of the
European Union (EU15), the US, and Japd&XRKEU15GDR EXPUSGDPR
EXPJAPANGDF. Data are taken from OECD (2003). For the EU toes the
EXPEU15GDPvariable refers to exports to the other 14 EU mensilfor the US and
Japan the EXPUSGDP and the EXPJAPANGDP variables are coded zero,
respectively. We measure the level of transnationallvement by the stock of FDI
relative to GDP since this better captures the avénpact of foreign TNCs in the
host economy than volatile short-term inflowSD{STOCKGDB. These data are
sourced from UNCTAD (2003). For productivity we leadivided GDP in purchasing
power parity (PPP) by the size of the labour foxgelding a measure of product per
worker GDPPERWORKER Data are taken from World Bank (2003). As our
measure of demand from civil society we use thecppita number of environmental
non-governmental organisatiorlSNVIROGROUPS pJper country as reported by
Europa Publications (2001). This variable referstiie late-1990s and is time-
invariant due to lack of data. This is not problémas the level of demand from civil
society is unlikely to have changed much over sai@hort period as 1996 to 2001.
Per capita income@DP p.c) is measured by per capita GDP in PPP, taken from
World Bank (2003). It is important to use incometadan PPP, and not the
conventional income data at foreign exchange raese the latter are known to
substantially underestimate effective purchasinggoin poor countries. As stated

above, per capita income potentially captures loetmand- and supply-side factors
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implicated in the take-up of ISO 14001. Howeveimce we control for
environmental demand through the inclusion of emimental NGOs, our income
variable might be expected to predominantly measupply-side aspects.

With respect to government intervention, we wouwdally have liked to use a
variable which specifically measures the stringeotcpublic environmental law and
enforcement. Yet no such variable is availableokar full sample of countries. In its
absence, we take a variable published by the cesiser Heritage Foundation
(2003), which forms part of their Index of Econonkiceedom, as a proxy for the
extent of general government intervention in theneeny GOVINTERVENTION
The Foundation grades countries on a one to fiakesaccording to: (a) the level of
government consumption as a percentage of the eogndgb) the extent of
government ownership of businesses and industf@sthe share of government
revenues from state-owned enterprises; (d) goverhioenership of property; and
(e) economic output produced by the government.

As a further control variable we use total GDP PPPas a proxy for economic
size GDP), taken from World Bank (2003). Without recoursedata representing
the total number of firms in a country, we reatiatiy assume that bigger economies
are likely to have more firms. A higher number ofns makes it more likely that
some of them are front-runners that experiment W8® 14001 certification and
stimulate a self-reinforcing process of take-upotigh the domestic economy via
coercive and demonstrative influences. We therefxpect a positive effect of
economic size on the per capita ISO 14001 countin& control variable is the
manufacturing share of GDRoMANUFACT), taken from World Bank (2003) and

supplemented by CIA (2002). All nominal variables/é been converted to real 1996
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prices using the United States GDP deflator, tdkam World Bank (2003). Table 3
provides summary descriptive variable informatiblote that the panel is not fully
balanced since, in the case of a small number wfitces, one or more observations
are missing due to insufficient data on one ofdkplanatory variables. Table 4 lists

the countries included in the sample.

< Insert Tables 3 and 4 about here >

We estimate the following model:

Yit = o + BaYie1 + PoXit + yiTe + Vit

The subscript i represents each country in yegiid,the number of ISO 14001
certifications andk is the vector of explanatory variables. The ygmesfic dummy
variablesT capture general developments such as the worldsydsad of awareness
about the standard and correct for unobserveddiifieets. The; is a stochastic error
term. We estimate equation (1) with Beck & KatZ1995) popular and commonly
applied time-series cross-sectional estimator vpi#imel-corrected standard errors.
The error term is presumed to be heteroskedasticcantemporaneously correlated
across panels. Beck & Katz provide evidence fronrntdoCarlo analysis showing
that their estimator is more conservative and légdy to underestimate standard
errors than feasible generalized least squares $yGhe alternative estimator. Their

estimator is thus less likely to wrongly attribustatistical significance to a
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coefficient, which is in fact insignificant. Suclorservatism suits our research
purpose well.

As argued above, the inclusion of a lagged depdndamable mitigates any
omitted variable bias. It does so more comprehehsithan estimation with country
fixed-effects because the lagged dependent vareda mitigates the bias of time-
varying omitted variables. This is why we use Bé&katz's (1995) time-series
cross-sectional estimator with panel-correcteddsietherrors and a lagged dependent
variable rather than a fixed effects model. Anottearson for this choice is that one
of our variables is time-invariant and some otltyaiot change much over time. A
fixed-effects estimator cannot estimate the forared would estimate the latter only
very inefficiently.

We take the natural log of the dependent variatiég adding one to the absolute
number of ISO 14001 counts to make such loggingiptes for values of zero in
order to mitigate the heteroscedasticity of thead#®s concerns the explanatory
variables, we log all variables, which are strigthysitive. In other words, our model
is a log-linear one for most explanatory variablesich allows an easy to understand
elasticity interpretation of the estimated coe#ids. For a logged independent
variable, an estimated coefficient of, say, 0.9 msethhat a one per cent increase in
this variable is associated with a 0.9 per cemneiase in 1ISO14001 certification. This

model also exhibited a much better fit to the data.

Results
Column | of Table 5 reports estimation resultstfa full sample and column Il for a

sample that excludes all developed countries, naf@anada and the US, the 15
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European Union countries, Iceland, Norway, Switaedll Japan, New Zealand and
Australia.

Consistent with a priori expectations, countriewgreater exports of goods and
services to the European Union and Japan haveharhigtake of ISO 14001 in per
capita terms. The coefficient of the exports to th® variable is negative and
statistically significant. A higher level of traretional involvement as measured by
FDISTOCKGDPIleads to a higher number of ISO 14001 certificeioSo does a
higher level of demand from civil society as meaduby ENVIROGROUPS p.c.
Richer countries have more ISO 14001 certifiedlifses per capita. Countries in
which the government intervenes more in the econbane a lower certification
count, as do countries with higher productivity.

As concerns the control variables, the lagged dég@nvariable is highly
significant and positive, thereby conforming withpectations. As anticipated, we
find that bigger economies have more certificatiqgyey capita, but a higher
manufacturing share of GDP is not related to tgke@SO 14001.

Results are very similar in terms of coefficiergrsand statistical significance if
the sample is restricted to the non-developed cmsnt(column II). The only
difference is that EXPEU15GDP turns insignificant this smaller sample. This
suggests that our main results are not merely nriie the inclusion of developed

countries in the sample.

< |Insert Table 5 about here >
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How strong is the effect of each variable? Sinceabes are held in different
units and have different distributions the estirdateefficients cannot be compared
directly with each other. However, the method ofcatied (semi-)standardized
coefficients allows us to compare the effect ofialales held in different units with
each other. Table 6 presents the percentage iechegeer capita ISO 14001 take-up
following a substantial increase in one of the arptory variables, where we take a
one standard deviation increase in a variable present a ‘substantial’ increase
(estimates refer to the full sample model). Wit gresence of the lagged dependent
variable in the model, these are to be interpretedshort-term or instantaneous
increases, but the ranking of variables in termamafgnitude of effect does not
change if we were to compute long-term change®aastlt is clear that per capita
income, exports to the EU, economic size and pribdtycare the substantively most
important factors, followed by the export to Japamd the US variables. The
penetration of the economy with foreign capital alout equally important as
environmental NGO presence and the extent of gowemh intervention in the
economy. The share of manufacturing is not onlyistieally insignificant, but also

substantively unimportant.

< |Insert Table 6 about here >

Discussion and conclusions
This study seeks to advance understanding of ttterkathat determine take-up of
ISO 14001, the international, voluntary standard éavironmental management

systems. To this end, it quantitatively examinesittiluence of several hypothesised
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demand- and supply-side variables believed to emite certification counts using
data for a panel of 142 developed and developingnttes. We control for the
dynamics of 1ISO 14001 take-up with the help ofggkd dependent variable which,
as expected, is found to be highly statisticallgngicant. Countries with a larger
economy as measured by total GDP also have a gmaateber of certified facilities
in per capita terms. We do not know why the vagahbkasuring exports per GDP to
the US is not merely statistically insignificantline with our expectation, but instead
significant with a negative coefficient. The resuoiight simply be down to chance,
but in future research we want to explore in maai whether an export orientation
towards the US market could have a deterrent efie¢he up-take of ISO 14001.

Overall, we find support for the commonly made sgjmpn that variations in
the take-up of ISO 14001 can be explained by diffees in the incentive structures
facing firms. Our hypotheses linking environmeraimand with certification counts
are confirmed by the econometric estimations. Fiim&ther words, are more likely
to adopt ISO 14001 where they face strong incestigelo so.

Going further, our findings lend weight to the ofathat the emergence and
diffusion of self-regulatory initiatives is boungh-with new sources of environmental
governance “beyond the state”. The level of demfaooh civil society and market
actors are individually statistically significargétérminants of ISO 14001 certification
counts in our estimations. Reinforcing the findingfsrecent work, therefore, the
present study shows that non-state actors can dndeaction as surrogate

“regulators” encouraging firms to adopt beyond-cbamre codes of conduct
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(Rodgers, 2000; World Bank, 2000Moreover, challenging critics who suggest that
trade and investment liberalisation are inimical heightened environmental
commitment, the findings of the present researogsst that they can actually
strengthen it. Both the stock of investments by SN@d exports to Japan and the EU
(full sample only) are positively correlated with® 14001 certification counts.

Of note, apart from the exports to the EU variatfiese results are indifferent to
the inclusion of developed economies in the sampticating that the influence of
market actors is not simply restricted to a handfuich countries. This, of course, is
not to say that growing integration with the gloldonomy is not without its
environmental costs. Yet the study’s findings cdwite to a growing body of
evidence which suggests that economic globalisasi@ssociated with the diffusion
of environmentally-beneficial policies, technolagieand operating practices
(Reppelin-Hill, 1999; Garcia-Johnson, 2000; Hayf01; Mielnik & Goldemberg,
2002).

Our evidence additionally confirms the proposittbat supply-side factors have
shaped the uneven diffusion of ISO 14001. We firsthsistically significant negative
correlation between productivity and certificatioounts. This is consistent with
recent survey evidence which suggests that effigiegains are a more important
motive for implementing environmental managemesteys in developing countries

(Tanner, 1998; Raines, 2002).

® Interestingly, like Damiana et al. (2003) we fiéit environmental NGOs play a more important

role in developing countries than in developed ones
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The present study furthermore provides supporttii@ positive relationship
between income and number of ISO certifications.ive® that we control for
demand-side dynamics (i.e., demand for environnhepi@ity from civil and market
actors) using our environmental NGOs variable, tésult is most likely a product of
supply-side influences. Specifically, it suggestattfirms in low income countries
may indeed find it more costly and difficult to ilement and certify ISO 14001
compliant management systems, presumably becauseladk of internal (weak
finances, low levels of technological know-how,.etr external capabilities (limited
availability of consultancy firms, third-party aeditation bodies, etc.). Further work
is required, however, to clarify the respectiveerahd importance of demand- and
supply-side factors on ISO certifications.

Finally, the findings of our study lend measuregmsurt to recent conceptual
accounts which suggest that the evolution and sldfu of private environmental law
has gone hand-in-hand with the “retreat of theestéFinger & Tamiotti, 1999;
Bendell, 2000; Stewart, 2001). Lower levels of estamivolvement are, according to
our estimations, significantly associated with Igh certification counts.
Unfortunately, our analysis does not allow us tp w@ether ISO 14001 exists as a
substitute or complement to public law and regatatalthough they hint towards the
latter. Clearly, a major challenge for future reshais to investigate this question
using a measurable proxy for the stringency of c&siime&nvironmental regulation. To
our knowledge, however, no adequate measure clyrrexists to perform such an
analysis.

What does our study suggest for policy-makers athngith accelerating the

diffusion of self-regulatory initiatives? We poitd two key areas of leverage. The
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first centres on supply chains. A number of authtv@ve speculated that
environmental requirements in export markets apalle of stimulating the up-take
of ISO 14001 (e.g., Cosbey, 2002; Rock, 2002). @sults support this thesis and
suggest that public policy could play a role in ghaebal diffusion of EMS activity by
encouraging firms to specify ISO 14001 as a routioetractual requirement. These
include, of particular significance, major TNCs wkoregional and/or international
network of suppliers means that they are especialil-placed to promote
certification activity in both domestic and foreigrarkets.

The second point of leverage for policy-makers, madale, is civil society.
According to our regression analysis demand fronirenmental NGOs has been a
significant factor driving firms to certify to tH&0O standard. We believe that there is
considerable scope for governments to strengthesethpressures by publicly
disseminating information on the take-up of stadd&d EMS. Similar approaches
have proved successful when applied to pollutidease data (Tietenberg, 1998;
World Bank, 2000) and offer a low cost means fobljguregulators to harness the
regulatory functions of civil society.

Yet, recognising the potential difficulties faceq lfirms in lower income
countries in implementing and certifying ISO 140@gese and other demand-side
initiatives will need to be accompanied by supptesones aimed at providing
financial, technical and managerial assistancdufeaio do so might see many small-
and medium-scale firms excluded from supply chaiwgh potentially negative

consequences for local economic development.

27



Acknowledgement
We would like to thank three anonymous refereegrfany helpful and constructive

comments.

References

Bansal, P, Bogner, W C, 2002, "Deciding on ISO I4@xonomics, Institutions and
Context"Long Range Plannin@5 269-290

Beck, N, Katz, J K, 1995, "What to Do (and Not to)Dwvith Time-Series Cross-
Section DataAmerican Political Science Revig89 (3) 634-647

Bendell, J. 2000, “Introduction: Working with Stdiader Pressure for Sustainable
Development”, inTerms for Endearment: Business, NGOs and Susta&nabl
DevelopmenEd J Bendell (Greenleaf, Sheffield) pp 14-29

Chang-Xing, D 1999, "ISO 14001: The Severe Chabefog China. An Overview of
the Problems Faced in the Implementation and @=tibn of ISO 14001", in
Growing Pains: Environmental Management in DeveigpCountriesEds W
Wehrmeyer, Y Mulugetta (Greenleaf Publishing, Skeé&tfj pp 101-116

Chin, K-S, Pun, K-F, 1999, "Factors Influencing IS@plementation in Printed
Circuit Board Manufacturing Industry in Hong Konggurnal of Environmental
Planning and Managemem2 (1) 123-134

CIA, 2002 CIA World Factbook 200ZCentral Intelligence Agency, Washington,
D.C.)

Clapp, J, 200TToxic Exports: The Transfer of Hazardous Wastes Bachnologies

from Rich to Poor Countrie€Cornell University Press, Ithaca)

28



Corbett, C J, Kirsch, D A, 2000, "ISO 14000: An Agtic's Report from the Front
Line" 1ISO 9000 + ISO 14000 New&(2) 4-17

Corbett, C J, Kirsch, D A, 2001, "International iDgion of ISO 14000 Certification”
Production and Operations Managemglf (3) 327-342

Cosbey, A 2002, "The Trade, Investment and Enviemninterface”, infrade and
Environment. Difficult Policy Choices at the Interté Ed R K Shahrukh (Zed
Books, London) pp 7-16

Damiana, R., Fredriksson, P.G., Gates S., Neum&ye003, "Environmentalism,
Democracy and Pollution Control", Working Paper, ndon School of
Economics

Davy, A 1997, "Environmental Management SystemsO 134001 Issues for
Developing Countries”, inSO 14001 and Beyondd C Sheldon (Greenleaf,
Sheffield) pp 169-182

Delmas, M A, 2002, "The Diffusion of Environmentslanagement Standards in
Europe and the United States: An Institutional pectve"Policy Sciences35
91-119

Epstein, M, Roy, M-J, 1998, "Managing Corporate iEmvmental Performance: A
Multinational PerspectiveEuropean Management Journab (3) 284-296

Europa Publications, 200The Environment Encyclopedia and DirectqBuropa
Publications Limited, London)

Evans, G, Russell, G, Sullivan, R 2002, "An Intéioreal Regulatory Framework?"
in Moving Mountains: Communities Confront Mining antbl&lisation Eds G

Evans, J Goodman, N Lansbury (Zed Books, New Yppk207-222

29



Finger, M, Tamiotti, L, 1999, "New Global RegulatoMechanisms and the
Environment: The Emerging Linkages between the WaAr@ the 1SO"IDS
Bulletin, 30 (3) 8-15

Finkel, S E, 199%ausal Analysis with Panel Da{®&AGE Publications, London)

Garcia-Johnson, R, 20@Xporting Environmentalism: U.S. Multinational Cheail
Corporations in Brazil and Mexic(MIT Press, London)

Gunningham, N, Sinclair, D, 2002eaders and Laggards: Next-Generation
Environmental RegulatiofGreenleaf, Sheffield)

Hanks, J 2002, "Promoting Corporate Environmentg@®nsibility: What Role for
"Self-Regulatory" and "Co-Regulatory" Policy Instrants in South Africa”, in
The Greening of Business in Developing Countrieset®&ic, Reality, and
ProspectsEd P Utting (Zed Books, London) pp 187-215

Hastings, M, 1999, "A New Operational Paradigm @it Operations in Sensitive
Environments: An Analysis of Social Pressure, Coapo Capabilities and
Competitive AdvantageBusiness Strategy and the Environm&r267-280

Haufler, V, 2001A Public Role for the Private Sector: Industry Se#fgulation in a
Global Economy(Carnegie Endowment for International Peace, Weagbn,
D.C.)

Heritage Foundation, 200Bhe Index of Economic FreedofHeritage Foundation,
Washington, D.C.)

Hillary, R, Thorsen, N, 1999, "Regulatory and SRfgulatory Measures as Routes to
Promote Cleaner Productioddurnal of Cleaner Productiqr? 1-11

Hoffman, A J, 200JFrom Heresy to Dogma: An Institutional History obr@orate

Environmentalisnfexpanded edition) (Stanford University Press: fetat)

30



ISO, 2002The 1SO Survey of ISO 9000 and ISO 14000 Cert#cdEleventh Cycle:
Up to and Including 31 December 20Q{lnternational Organization for
Standardization, Geneva)

Khanna, M, Anton, W R Q, 2002, "Corporate Enviromta¢ Management:
Regulatory and Market-Based Incentivesthd Economics/8 (4) 539-558

King, A A, Lenox, M J, Barnett, M L 2002, "Strategresponses to the Reputation
Commons Problems", i®rganizations, Policy and the Natural Environment
Eds A J Hoffman, M J Ventresca (Stanford, Stantdniversity Press) pp 393-
406

Kollman, K, Prakash, A, 2002, "EMS-based EnvirontakRegimes as Club Goods:
Examining Variations in Firm-Level Adoption of ISE001 and EMAS in U.K.,
U.S. and GermanyPolicy Sciences35 43-67

Krut, R, Gleckman, H, 199850 14001: A Missed Opportunity for Sustainable
Global Industrial DevelopmeriEarthscan, London)

Matouq, M, 2000, "A Case-Study of ISO 14001-Basedi®nmental Management
System Implementation in the People's Republictoh&' Local Environments
(4) 415-433

Mbohwa, C, Fukada, S, 2002, "ISO 14001 Certificaiio Zimbabwe: Experiences,
Problems and ProspeciSorporate Environmental Strategy (4) 427-436

McConnell, K E, 1997, "Income and the Demand forviEsnmental Quality"
Environment and Development Econom&&) 383-399

Melnyk, S A, Sroufe, R P, Calantone, R, 2003, "Asg®y the Impact of
Environmental Management Systems on Corporate amyirdamental

PerformanceJournal of Operations Manageme@f. 329-351

31



Mendel, P J 2002, "International Standardisatioth Giobal Governance: The Spread
of Quality and Environmental Management StandardsQrganizations, Policy
and the Natural EnvironmenEds A J Hoffman, M J Ventresca (Stanford
University Press, Stanford) pp 407-424

Mielnik, O, Goldemberg, J, 2002, "Foreign Directvéstment and Decoupling
between Energy and Gross Domestic Product in DpiredoCountries'Energy
Policy, 30 (2) 87-89

Milstein, M B, Hart, S L, York, A S 2002, "CoercioBreeds Variation: The
Differential Impact of Isomorphic Pressures on Eommental Strategies"”, in
Organizations, Policy and the Natural Environmdads A J Hoffman, M J
Ventresca (Stanford University Press, Stanford)]pp-172

Morrow, D, Rondinelli, D, 2002, "Adopting CorporaEnvironmental Management
Systems: Motivations and Results of ISO 14001 amdA& Certification”
European Management Journa0 (2) 159-171

Neale, A, 1997, "Organisational Learning in CorgdsSEnvironments: Lessons from
Brent Spar'Business Strategy and the Environmeér(®©3-103)

Newell, P 2001, "Campaigning for Corporate Char@ebal Citizen Action on the
Environment", inGlobal Citizen ActiorEds M Edwards, J Gaventa (Earthscan,
London) pp 189-201

OECD, 2003, “International Trade by Commaodity 3t#ts”, www.sourceoecd.org

Paton, B 2002, "Voluntary Environmental Initiativaad Sustainable Industry”, in
Voluntary Environmental Agreements: Process, Pcacand Future Us&d P

ten Brink (Greenleaf, Sheffiled) pp 37-49

32



Perry, M, Singh, S 2002, "Corporate Environmentesponsibility in Singapore and
Malaysia", in The Greening of Business in Developing Countrieset&ic,
Reality, and Prospectsd P Utting (Zed Books, London) pp 97-131

Prakash, A, 1999, "A New-Institutionalist Perspeeton ISO 14000 and Responsible
Care"Business Strategy and the Environm&r822-335

Quazi, H A, Khoo, Y-K, Tan, C-M, Wong, P-S, 200Mcdtivation for ISO 14000
Certification: Development of a Predictive Mod€linega29 525-542

Raines, S S, 2002, "Implementing 1ISO 14001 - aertdtional Survey Assessing the
Benefits of Certification'Corporate Environmental Strategy (4) 418-426

Reppelin-Hill, V, 1999, "Trade and Environment: Afmpirical Analysis of the
Technology Effect in the Steel Industryburnal of Environmental Economics
and Managemen88 (3) 283-301

Rock, M T, 2002Pollution Control in East Asia: Lessons for Newhguistrialising
EconomiegResources for the Future, Washington, D.C.)

Rodgers, C 2000, "Making It Legit: New Ways of Gextmg Corporate Legitimacy
in a Globalising World", inTerms for Endearment: Business, NGOs and
Sustainable DevelopmeRt J Bendell (Greenleaf, Sheffield) pp 40-48

Roht-Arriaza, N, 1997, "Environmental Managemenst&ms and Environmental
Protection: Can ISO 14001 Be Useful within the @anhbf APEC?"Journal of
Environment and Developme6t(3) 292-316

Rondinelli, D A, Berry, M A, 2000, "Corporate Engitmental Management and

Public Policy: Bridging the GapRmerican Behavioral Scientjst4 (2) 168-187

33



Rondinelli, D A, Vastag, G, 2000, "Panacea, Comr8ense, or Just a Label? The
Value of ISO 14001 Environmental Management SystenBsiropean
Management Journal8 (5) 499-510

Segerson, K, Li, N 1999, "Voluntary Approaches tavitEonmental Protection”, in
The International Yearbook of Environmental and deese Economics
1999/2000 Eds H Folmer, T Tietenberg (Edward ElGaeltenham) pp 273-306

Starkey, R 1996, "The Standardization of EnvirontaeManagement Systems", in
Corporate Environmental Management: Systems anatesfiesEd R Welford
(Earthscan, London) pp 59-91

Steger, U, 2000, "Environmental Management Systdampirical Evidence and
Further Perspective€uropean Management JournaB (1) 23-37

Stewart, K 2001, "Avoiding the Tragedy of the CommsioGreening Governance
through the Market or the Public Domain?" The Market or the Public
Domain: Global Governance and the Asymmetry of Powd D Drache
(Routledge, London) pp 202-228

Tanner, D, 1998, "Updates and Trends on ISO 140@0pleimentation in Asia"
Corporate Environmental Strategy (3) 71-76

Tietenberg, T, 1998, "Disclosure Strategies follRian Control"Environmental and
Resource Economicsl (3-4) 587-602

UNCTAD, 1999World Investment Report 1999: Foreign Direct Inwesht and the
Challenge of Developme(itnited Nations, Geneva)

UNCTAD, 2003World Investment DirectorfUnited Nations Conference on Trade

and Development, Geneva)

34



Welford, R 2002, "Disturbing Development. Conflictbetween Corporate
Environmentalism, the International Economic Orded Sustainability”, imThe
Greening of Business in Developing Countries: Riet®eality, and Prospects
Ed P Utting (Zed Books, London) pp 135-158

Willetts, P 1998, "Political Globalisation and thienpact of NGOs Upon
Transnational Companies”, i€ompanies in a World of Conflict: NGOs,
Sanctions and Corporate Responsibiligt J VV Mitchell (Earthscan, London) pp
195-226

Wilson, G K 2002, "Regulatory Reform on the Worlta@:", in Environmental
Governance: A Report on the Next Generation of ilenmental PolicyEd D F
Kettl (Brookings Institution Press, Washington, D.@p 118-145

World Bank, 2000Greening Industry: New Roles for Communities, Merkand
GovernmentgOxford University Press, New York)

World Bank, 2003, "World Development Indicators @al', www.worldbank.org

35



Table 1 Regional share of 1SO 14001 certifications (in 2001)

Region Certifications Certifications Share of world total

(absolute numbers) (per one million inhabitants) (% of absolute numbers)

Africa/West Asia 923 0.61 2.51
Central and South America 681 1.78 1.85
North America 2700 7.74 7.34
Europe 18243 21.43 49.62
Far East 12796 5.70 34.80
Australia and New Zealand 1422 61.16 3.87
World 36765 5.88 100

Source:ISO (2002)



Table 2 Top ten countries by certification count (in 2001)

Country Certifications Certifications Share of world total

(absolute numbers) (per one million inhabitants) (% of absolute numbers)

Japan 8123 63.96 22.09
Germany 3380 41.07 9.19
UK 2722 46.29 7.40
Sweden 2070 232.74 5.63
Spain 2064 50.22 5.61
USA 1645 5.77 4.47
Australia 1370 70.62 3.73
Italy 1295 22.37 3.52
France 1092 18.45 2.97
China 1085 0.85 2.95
Total 24846 67.58

Source:ISO (2002) and World Bank (2003)

37



Table 3 Descriptive variable infor mation

Variable

Obs Mean Std. Dev. Min Max

In 1ISO14001 p.c.

In 1ISO14001 p.c. (lagged)
EXPEU15GDP
EXPUSGDP
EXPJAPANGDP

In FDISTOCKGDP
ENVIROGROUPS p.c.
In GDP p.c.

In GDPPERWORKER
GOVINTERVENTION
In GDP

In %bMANUFACT

843-3.31
8434.08
843 0.13
843 0.06
843 0.17
843 2.68
843 2.39
843 8.37
84322.96
843 2.68
843 24.41
843 2.73

4.02
3.77
0.57
0.33
0.80
1.17
4.12
1.12
1.30
0.88
1.89
0.57

-6.91 5.45
-6.91 5.04
0.00 6.64
0.00 4.06
0.00 9.49
-3.11 5.60
0.00 22.14
6.07 10.69
17.6826.96
0.00 5.00
19.6929.82
1.09 4.09
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Table 4 Countriesin sample

Albania Algeria, Angola Argentina,Armenig Australia, AustriaAzerbaijan BahamasBahrain,
Bangladesh, Barbados, Belarus, Belgium, BelBenin Bolivia, Bosnia and Herzegovina
Botswana, Brazil, Bulgaridurkina Fase Burundi Cambodia Cameroon, Canad&ape Verde
Chad Chile, China, ColombiaCongo (Dem. Rep.xCongo (Rep,)Costa RicaCote d'lvoire
Croatia, Cyprus, Czech Republic, Denmark, DominiBapublic, Ecuador, EgypEl Salvador
Estonia,Ethiopia Fiji, Finland, FranceGabon Gambig Georgia Germany,Ghang Greece,
GuatemalaGuinea Guinea-BissauGuyana, Honduras, Hong Kong, China, Hungary aluo|
India, Indonesia, Iran, Ireland, Israel, Italy, daca, Japan, Jordan, Kazakhstan, Kenya, Korea
(Rep.), Kuwait,Kyrgyz Republic Laos Latvia, Lebanon,Lesothg Lithuania, Luxembourg,
Madagascar,Malawi, Malaysig Mali, Malta, Mauritania, Mauritius, Mexico, Moldova
Mongolia, Morocco,Mozambique Namibia, Nepal Netherlands, New Zealandyicaragua
Niger, Nigeria, Norway, Oman, Pakistan, PananPapua New GuineaParaguay, Peru,
Philippines, Poland, Portugal, Romania, Russianefaibn, Rwanda Saudi Arabia,Sierra
Leone Singapore, Slovak Republic, Sloveni8pmalia South Africa, Spain, Sri Lanka,
Suriname Swaziland Sweden, Switzerland, Syrian Arab Republigjikistan Tanzania Togq
Trinidad and Tobago, Tunisia, TurkelpirkmenistanUgandg Ukraine, United Arab Emirates,
United Kingdom, United States, Uruguayzbekistan Venezuela, ViethamYemen Zambia,

Zimbabwe.

Note: Countries in italics have no ISO 14001 ciediions over the period 1996 to 2001.
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Table5 Estimation results

Full sample Developing countries only
In 1ISO14001 p.c. (lagged) 0.817 0.838
(6.55)*** (6.38)***
EXPEU15GDP 0.478 0.290
(2.12)** (0.87)
EXPUSGDP -0.917 -0.739
(2.30)** 1.72)*
EXPJAPANGDP 0.227 0.214
(2.66)*** (2.62)***
In FDISTOCKGDP 0.155 0.126
(2.56)** (3.07)***
ENVIROGROUPS p.c. 0.040 0.050
(1.69)* (2.01)*
In GDP p.c. 0.657 0.564
(2.60)*** (2.95)***
In GDPPERWORKER -0.212 -0.223
(2.16)** (2.68)***
GOVINTERVENTION -0.184 -0.194
(2.80)*** (2.54)**
In GDP 0.164 0.160
(2.91)*** (2.42)**
In %MANUFACT 0.011 0.046
(0.07) (0.36)
# Observations 843 705
# Countries 142 119

Notes: Dependent variable is In 1ISO14001 p.c. Olit§ panel-corrected standard errors.
Absolute t-values in parentheses. Coefficientsoofstant and year-specific time dummies not

shown. * significant at .1 level ** at .05 levétr* at .01 level.
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Table 6 Estimated short-term or instantaneous per centage increase in 1 SO 14001 take-up

following a one standard deviation increasein an independent variable

In GDP p.c. 73.9%
EXPEU15GDP 31.3%
In GDP 30.6%

In GDPPERWORKER -27.5%
EXPUSGDP -25.9%
EXPJAPANGDP 20.0%
In FDISTOCKGDP 18.1%
In ENVIROGROUPS p.c. 17.9%
GOVINTERVENTION -15.1%

In %MANUFACT -0.7%
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