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Abstract  Weak capacity to enforce regulations and sanction violators, and an 
emphasis on economic growth in developing countries has led to concerns about 
worsening environmental conditions and the potential for these countries 
becoming pollution havens for multinational corporations. International 
environmental standards, voluntary programs, and public disclosure programs 
have gained popularity because they engage market participants in providing 
incentives for self-regulation and have the potential to substitute for the lack of 
domestic regulatory capacity. This paper analyzes the motivations for firms to 
undertake voluntary environmental management and reviews the empirical 
evidence on the type of firms participating in such initiatives and their 
effectiveness in improving environmental performance. We also consider the 
special case of China that has witnessed dramatic globalization following its 
acceptance into the World Trade Organization and participation by its firms in 
global supply chains. We conclude with a discussion of the effectiveness of these 
efforts as a substitute for weak regulatory and civic society pressures in these 
countries. 
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1  Introduction 

Economic growth in industrializing countries, such as China and India, has been 
accompanied by considerable environmental degradation with significant 
negative implications for human health and productivity in these countries (see 
Economy, 2007). Regulatory institutions in these countries are typically weak, 
with a limited capacity to monitor firms for compliance, enforce laws and 
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sanction violators; as a result environmental regulation in industrializing 
countries has been inadequate. Regulatory agencies are also subject to influence 
by industry lobbies, and corruption or rent seeking is more widespread in these 
countries than in developed countries. There is anecdotal evidence from countries 
such as India, Indonesia, and Thailand that corruption and lobbying have stalled 
the drafting of environmental legislation and prevented effective the 
implementation of pollution control laws that do exist (see review in López and 
Mitra, 2000). As a result environmental regulations are typically ineffective and 
the prevailing levels of environmental compliance are low (McAllister et al., 
2010). 

Weak environmental regulations have also led to concerns that developing 
countries could become pollution havens for multinational corporations (MNCs) 
and that this could create further incentives for developing countries to race to 
the bottom by weakening environmental standards and enforcement to create 
incentives for MNCs to locate there. The growing role of MNCs in emerging 
economies that has accompanied globalization has raised concerns about the 
power of MNCs relative to domestic governments in influencing environmental 
regulations and law enforcement in these economies. According to one view, the 
potential for MNCs to relocate polluting activities in countries with lax 
environmental regulations could weaken the incentives for domestic 
governments to strengthen the stringency and enforcement of environmental 
regulations for fear of leading to industrial flight to other countries. On the other 
hand, MNCs also have the potential to improve environmental protection in 
industrializing economies. They can transfer some of their technical and 
organizational capabilities to subsidiaries and suppliers in countries with lower 
levels of regulation. This could lead to spillover effects into the local economy 
leading to a pollution halo effect that causes other firms in the domestic economy 
to become more environmentally responsible as well, and could lead to “trading 
up” of regulatory standards to those in developed countries. Globalization could, 
therefore, lead environmental standards in developing countries to converge or 
diverge from those in developed countries. 

The environmental responsibilities of MNCs were an issue of concern at the 
1992 Rio Conference; the international community, however, failed to develop 
mechanisms for regulating MNCs at the international level. Instead 
non-governmental organizations (NGOs) and the business community began to 
increasingly promote “self-regulation” by the MNCs. Several green business 
networks emerged following the Rio conference including the Business Council 
for Sustainable Development, the World Industrial Council for the Environment, 
CERES, and the Global Reporting Initiative that have established codes of 
conduct and responsible environmental management practices for firms 
(Christmann and Taylor, 2002). International certifiable standards, such as ISO 
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14000, were developed as a mechanism to promote self-regulation by firms by 
specifying requirements for responsible environmental management that go 
beyond government regulations and are certified by third party auditors. Since 
the emergence of the ISO 14001 standard in 1996, there has been exponential 
growth in the number of enterprises certified in Japan and in several developing 
countries. Between 1997 and 2000, the number of annual certifications in China 
grew by 170%, in Singapore and South Korea the number of certifications 
increased over six times while in Thailand the increase was elevenfold (Cushing 
et al., 2005). In 2009 the Far Eastern countries (China, South Korea, Thailand 
and Singapore) accounted for 48% of all ISO certifications worldwide 
(Tambunlertchai et al., 2013). 

Firms in developing countries are also voluntarily adopting other 
environmental management practices, such as Total Quality Environmental 
Management and eco-auditing to improve internal efficiencies, reduce 
environmental risks and respond to various stakeholder demands (Zhu et al., 
2012). Additionally, a number of developing countries in South and Central 
America, particularly Columbia, Mexico, Chile, Costa Rica, and Brazil, as well 
as others such as China and the Czech Republic have established voluntary 
programs to encourage firms to address environmental issues that were not 
currently being covered by existing environmental regulations (Blackman and 
Bannister, 1998; Blackman and Sisto, 2006; Jiménez, 2007; Rivera, 2004). Many 
developing countries have also piloted public disclosure programs developed by 
regulatory agencies, the World Bank, and NGOs (see review in Blackman, 2010). 
Examples include the Green Watch Program in China, Eco Watch in Philippines 
(Wang et al., 2004), the Green Ratings Program in India (Gupta and Goldar, 2005; 
Powers et al., 2011), and PROPER in Indonesia (Garcia et al., 2007). 

Despite the appeal of such programs, there is considerable variation in 
participation by firms within and across countries (see Blackman, 2010). The 
credibility of some of these initiatives could be questioned because many of them 
do not impose quantifiable targets for environmental improvements or impose 
sanctions or penalties for not improving environmental performance. Moreover, 
the role of MNCs in diffusing proactive environmental management systems in 
developing countries has been a mixed one with some studies finding evidence of 
this and others finding little effect (see Qi et al., 2011). This paper analyzes the 
motivations for firms to undertake voluntary environmental management, the 
empirical evidence on the type of firms participating in such initiatives and their 
effectiveness in improving environmental performance. We first discuss the 
evidence from similar efforts in developed countries and then examine the extent 
to which the same motivations for participation are present in developing 
countries. We also consider the special case of China that has witnessed dramatic 
globalization following its acceptance into the World Trade Organization and 
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participation by its firms in global supply chains. We conclude with a discussion 
of the effectiveness of these efforts as a substitute for weak regulatory and civic 
society pressures in these countries. 

2  Voluntary Environmental Initiatives in Developed Countries 

Voluntary approaches for environmental protection have gained popularity in 
developed countries because they reduce the administrative burden of regulatory 
agencies, avoid delays in enacting regulations and have the potential to facilitate 
more cost-effective pollution control compared to the prevailing command and 
control regulations. These initiatives in developed countries have taken several 
different forms including participation in public voluntary programs established 
by regulatory agencies, negotiated agreements between governments and firms or 
industries as well as unilateral initiatives by firms, such as certification, 
eco-labels, and adoption of environmental management systems and codes of 
conduct. 

Public voluntary programs generally establish pollution reduction targets or 
provide a choice of adoption of environmentally friendly technologies that firms 
can voluntarily pledge to participate in over a given time frame. They typically 
provide technical assistance to participants and disseminate information about 
methods for pollution control broadly within the industry. They also provide 
public recognition for voluntary initiatives by firms to go beyond compliance and 
information about these efforts to stakeholders. Negotiated environmental 
agreements between industry sectors and regulatory agencies set requirements 
for environmental targets to be achieved voluntarily by firms in exchange for a 
commitment by the regulators to not introduce environmental legislation. 
Unilateral initiatives include voluntary adoption of environmental management 
systems, certification of these standards from international organizations such as 
ISO, and codes of conduct established by industry associations. 

The ISO 14001, in particular, sets out the minimum requirements for an 
effective environmental management system. These include articulation of an 
environmental policy, assessment of environmental effects and compliance with 
legal requirements, establishment of a management system defining 
responsibilities and procedures to achieve the environmental policy, periodic 
audits and reviews of the management system to ensure continuous improvement, 
and a public statement declaring that ISO 14001 is being adopted (Neumayer and 
Perkins, 2004). Audits are conducted by third party auditors, which are 
themselves certified by a domestic national standards body. In a globalizing 
world, such standards facilitate trade by harmonizing environmental management 
practices across firms and countries while reducing the costs of compliance with 
country or customer specific requirements and the costs of monitoring suppliers’ 
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compliance. These schemes provide information about the environmental 
practices of suppliers to their customers that would otherwise by difficult to 
obtain and enable firms to use environmental reputation as a source of 
competitive advantage. It empowers consumers to use environmental conduct as 
a criterion in their purchase decisions and create pressures to diffuse 
environmental responsibility through the supply chain. 

There is evidence of firms voluntarily participating in these different types of 
initiatives, committing to go beyond compliance with existing regulations, and to 
adopt technologies to prevent pollution at source rather than to control pollution 
at the end-of-the-pipe. Most of these voluntary programs do not establish specific 
quantitative goals for the program or the industries affected by them; instead they 
have either qualitative targets or emphasize adoption of energy efficient 
technologies and environmentally responsible management practices. Voluntary 
environmental initiatives typically involve self-reporting of progress and are not 
accompanied by mechanisms for verification, legally binding provisions, 
enforceability at the individual firm or aggregate level, and sanctions for 
non-performance (Khanna and Brouhle, 2009). Similarly, the ISO 14001 
standard only sets guidelines for the environmental management systems to be 
adopted by certified firms. It does not require improvements in environmental 
performance and firms are not required to report emissions levels. Firms are only 
required to ensure that their management systems are meeting existing 
environmental laws in the county in which they are operating and that firms are 
committed to continually improving and preventing pollution. While ISO 14001 
does require third party auditing, these audits are not publicly disclosed. 
Moreover, there is no sanctioning mechanism and decertification is rare if firms 
fail to conform with the standard (Darnall and Sides, 2008). 
 
2.1  Motivations for Participation 
 
Existing studies provide evidence to support the view that participation in 
voluntary environmental initiatives is driven by self-interest. Firms undertake 
these efforts in response to pressures from regulators, market participants 
(consumers and investors), and environmental interest groups. Firms are, 
however, heterogeneous in their responses to these pressures depending on their 
perceptions of these pressures, the significance of environmental issues for the 
firm, and the attitudes of the management (Ervin et al., 2012). We briefly discuss 
each of these motivations below (see review in Earnhart et al., 2012; Khanna and 
Brouhle, 2009). 

Firms may be motivated to join a voluntary agreement to minimize current 
and future costs associated with complying with government regulations. By 
participating in a voluntary agreement, firms may signal due diligence to 
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government regulators, which could result in less government oversight of their 
operations. Firms may also be motivated to participate in voluntary approaches in 
an attempt to preempt or influence future regulations. Empirical evidence from a 
wide range of voluntary programs suggests that firms that are more likely to 
attract scrutiny from regulators are more likely to undertake voluntary 
self-regulation. Larger polluters, those with higher pollution per unit sales, those 
facing the risk of being held liable for environmental damages, or those with a 
higher frequency of inspections or violations in the past are more likely to 
participate in voluntary programs. Firms that have the most to gain by 
influencing regulations anticipated in the future and are able to act collectively 
because they belong to an industry association are also more likely to participate. 

Participation in voluntary environmental initiatives enables firms to 
communicate the environmental friendliness of their products and production 
processes and appeal to environmentally conscious consumers and investors. In 
some cases these consumers may be downstream firms that are seeking inputs 
produced in an environmentally responsible manner. Such firms may appeal to 
investors that are seeking firms that have lower risks of environmental accidents 
and liabilities are possibly more profitable because they use their resources more 
efficiently. Empirical evidence on the impact of these market based pressures is 
somewhat mixed. There is some evidence that firms that are in closer contact 
with consumers, publicly traded, and firms with a higher ratio of capital asset to 
sales and therefore relying more on the market for capital are more likely to 
participate in voluntary environmental initiatives. 

Environmental self-regulation could also be a mechanism to deter boycotts, 
negative media campaigns and lobbying for more stringent regulations by 
non-governmental organizations (NGOs), local citizen groups, and communities. 
Firms may undertake voluntary environmental management for reputational 
gains and to deflect negative NGO campaigns. Empirical analysis shows that 
firms that are more prone to boycotts or those operating in states with high rates 
of membership in environmental interest groups are more likely to participate in 
voluntary programs. Larger and more visible firms are also more likely to 
participate in such programs, possibly because of the larger adverse financial 
consequences of boycotts and loss of reputation. 

While all firms may face similar regulatory, market, and civil society 
pressures they may differ in their perceptions and responses to these pressures 
depending on their internal resources, capabilities, management attitudes, and 
their level of concern about environmental issues. Firms may voluntarily seek to 
improve production efficiency by adopting efficiency enhancing technologies 
and management systems that lower the costs of production and reduce pollution. 
Voluntary agreements offering technical assistance and training workshops can 
encourage such efforts and lower the costs of searching for improved 
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technologies. Studies show that firms that can be expected to benefit more from 
these gains in production efficiency are those that are more pollution intensive 
relative to their competitors and firms in more polluting sectors. Participating in 
a voluntary approach may also lower the cost of hiring and retaining labor 
resources; there is some evidence that potential employees are willing to accept a 
lower wage if a firm is engaged in environmentally and socially responsible 
business practices, and there is a lower level of employee turnover at such firms. 
Participation in voluntary agreements may lead to lower costs of purchasing 
inputs by enabling such firms to obtain low interest loans or rebates and 
exemption from taxes (as in some European negotiated agreements). 

Additionally, firms that are more innovative or R&D intensive have also been 
more likely to undertake voluntary initiatives, possibly because they have the 
complementary assets and knowledge to develop and implement innovative 
strategies for improving their environmental performance. Large firms may be 
more likely to participate due to scale economies, the availability of personnel, 
and financial resources to meet the administrative and technical requirements of 
participation in such initiatives. 

The attitudes and beliefs of the management have also been found to be a key 
influence in a firm’s decision to adopt environmental management systems and 
pollution prevention practices. Empirical evidence indicates that firms with more 
educated managers or workers and those where the managers indicated a 
personal or moral responsibility to protect the environment were more likely to 
undertake voluntary efforts to do so (Ervin et al., 2012; Khanna and Speir, 2013). 
 
2.2  Effectiveness of Voluntary Approaches 
 
Several empirical studies have examined the effectiveness of voluntary 
approaches in reducing toxic emissions, carbon dioxide emissions and fuel use, 
inducing the adoption of pollution prevention techniques to reduce toxic releases, 
and increasing the likelihood of compliance with various environmental 
regulations (see review in Khanna and Brouhle, 2009). The effectiveness of 
voluntary approaches differs across the different types of programs and across 
samples of firms participating in the same program. In general, the literature 
shows that some public voluntary programs such as the 33/50 Program were 
effective in reducing the release of the toxic chemicals targeted by the program. 
On the other hand, other public voluntary programs, targeting greenhouse gas 
emissions reduction in the US were not found to have significant long-term 
effects on emissions while those in Europe had modest impacts. 

Several studies have investigated the effectiveness of private certification 
programs like ISO 9000 and ISO 14001 in improving environmental 
performance in developed countries and found mixed results (see review in 



Globalization and Voluntary Environmental Management in Developing Countries  145 

Arimura et al., 2011; Darnall and Sides, 2008; Khanna and Brouhle, 2009; 
Potoski and Prakash, 2005b; Potoski and Prakash, 2013). Facilities participating 
in ISO 9000 were found to generate less waste at the source and have lower 
emissions than non-certified facilities suggesting the potential for “lean and 
green.” ISO 14001 certification has also been found to improve firms’ 
compliance with mandatory regulations as well as to lead to a reduction in 
natural resource use, waste generation, wastewater effluents, and emissions of 
toxic chemicals (Arimura et al., 2011; Potoski and Prakash, 2005b). These 
positive effects may be due to the program’s requirement for third party audits, 
which potentially reduced willful violations of environmental regulations and 
limited shirking behavior on the part of firms, as well as due to the adoption of 
environmental management standards, which may have reduced waste generation 
at source. A few studies show that adoption of firm-structured EMSs, even in the 
absence of third-party certification, led firms to improve compliance with 
environmental regulations and had significant negative impacts on the intensity 
of toxic releases, particularly for firms with inferior past environmental records. 

In addition to voluntary programs, information disclosure has become a 
widely used policy mechanism to induce self-regulation of pollution by firms. 
The Toxics Release Inventory, mandated by the Emergency Planning and 
Community Right to Know Act of 1986 in the United States is one of the earliest 
examples of a policy to disclose environmental performance information about 
firms to the public. It mandates that all manufacturing facilities with toxic 
emissions above a threshold level submit information about their annual on-site 
releases, off-site transfers, pollution prevention activities, and recycling and other 
disposal methods of over 650 toxic chemicals to the US Environmental 
Protection Agency. The Agency then makes this information publicly available, 
thereby providing investors and consumers, community and environmental 
groups, and government regulators unprecedented access to information about 
environmental quality and the ability to monitor the environmental performance 
of facilities. With well-developed product and capital markets this information 
allows consumers and investors to signal their preference for environmentally 
friendly firms and affect demand for the firm’s products, its market share, and 
market value. This information can be used by NGOs to track and monitor a 
firm’s environmental performance in a transparent manner and affect its 
reputation. This can impose significant costs on firms with poor environmental 
performance, causing them to re-evaluate the benefits of improving 
environmental management. 

Moreover, strong public pressure, adverse implications of poor environmental 
performance on a firm’s reputation, and the ability of the public to track and 
monitor a firm’s performance are also likely to induce firms to take actions to 
improve their performance. As a result, the TRI has been a powerful instrument 
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for inducing self-regulation by firms. Mandatory disclosure of toxic releases has 
been found to negatively affect investors’ stock market valuations of firms 
because a facility with high TRI releases may therefore not be as attractive to 
investors as one with lower releases. A number of studies find that publicly 
traded facilities with higher TRI releases than expected based on their economic 
sector or past behavior experience lower stock market valuations when TRI data 
is released. There is also evidence that firms respond to these negative stock 
market returns by subsequently reducing their on-site toxic releases (Khanna et 
al., 1998). 

The findings of this literature suggest that voluntary approaches and 
information disclosure are more likely to be effective in improving performance 
when there is an imminent and credible threat of regulation, liabilities and loss of 
reputation as in the case of toxic releases in the United States. Incentives for 
firms with ISO certification to improve environmental performance are 
questionable because it does not target any specific pollutants or impose any 
performance requirements. As a result, Potoski and Prakash (2005a) consider 
ISO14001 to be a “weak sword” club. Nevertheless, they posit that it operates as 
a green club that provides an excludable benefit in the form of an enhanced 
environmental reputation to its members, which may limit the incentives for 
firms to shirk. Participants in ISO 14001 may have an incentive to maintain the 
reputation of the club so that it continues to serve as a credible signal of superior 
environmental performance to external stakeholders. In contrast, some green 
clubs such as the Responsible Care program of the American Chemical 
Association were less effective because they lacked mechanisms to enforce the 
codes of conduct established by the program. 

Other voluntary efforts, such as firm-structured environmental management 
systems have also been found to have been effective because they were adopted 
primarily to obtain internal efficiency gains (Anton et al., 2004). In this case, 
incentives for shirking and free-riding may have been less pervasive because 
firms were adopting these management practices and possibly improving their 
environmental outcomes simply for private gains. Existing studies show that 
voluntary approaches that lack binding commitments and sanctions in case of 
non-performance, that are accompanied by weak regulatory threats, and where 
environmental outcomes of participants and non-participants cannot be tracked in 
a transparent manner are unlikely to be effective in improving environmental 
performance. 

3  Voluntary Environmental Initiatives in Developing 
Countries 

Developing countries are typically characterized by a heterogeneous mix of 
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enterprises ranging from small sized, unlicensed units to large private and 
publicly owned firms, state-owned firms and MNCs. The small enterprises often 
lack the technology and capital to undertake pollution control. In the absence of 
strong environmental advocacy groups and environmentally aware citizens firms 
in developing countries, particularly the small and informal sector, do not face 
public pressure to undertake environmental improvements. In the absence of 
existing environmental standards for discharges and the lack of local regulatory 
authorities to develop and enforce them, voluntary agreements between 
regulators and producers have emerged as a mechanism for overcoming the gaps 
in the regulatory, legal, institutional, and physical infrastructure (Blackman and 
Sisto, 2006). Unlike developed countries where voluntary approaches have been 
viewed as complementary to traditional regulations, here regulators were relying 
on voluntary approaches to overcome disincentives for domestic environmental 
protection due to the absence of regulations. 

In contrast to firms operating in domestic markets, MNCs and their global 
supply networks do face intense pressure from NGOs to adopt international 
voluntary initiatives. Many NGOs have organized themselves cross-nationally, 
developed the capacity to monitor the global conduct of firms, and established 
credibility among consumers. They can publicly target firms causing 
environmental concerns, damage corporate reputations, and lead to loss of 
customers and investors. Moreover, these public concerns about the 
environmental actions of firms extend beyond the firm to include its global 
supply chain. This has led firms to pay increasing attention to the environmental 
conduct of their suppliers and led to concerns among export oriented firms in 
developing countries that environmental requirements by customers in developed 
countries could create barriers to trade. This has created incentives for firms in 
developing countries to meet the environmental standards of their export markets 
rather than be limited to the environmental requirements of their domestic 
market. 

In addition to informing communities consumers and investors about the 
environmental performance of a firm, these programs can strengthen regulatory 
institutions by pressuring regulators to maintain information, take regulatory 
action against non-compliant firms, reduce the potential for corruption in 
regulatory agencies, and make it more difficult for firms to resist the efforts by 
regulators to monitor them more closely (Wang et al., 2004). 

 
3.1  Domestic Voluntary Programs 
 
Voluntary approaches in developing countries like Mexico, Chile, Colombia and 
others have taken the form of either negotiated agreements between a polluting 
sector and the environmental agency of a public voluntary program.  
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Assessment of the factors motivating participation and the effectiveness of such 
programs are limited and have taken the form of case studies in Mexico 
(Blackman and Bannister, 1998; Blackman and Sisto, 2006), empirical analysis 
using small samples, and qualitative assessments of environmental improvements 
in Costa Rica and Chile (Jiménez, 2007; Rivera, 2004). Nevertheless, these 
studies describe motivations and challenges of relying on non-regulatory 
approaches for developing countries. 

Many of these programs such as those targeted towards the informal sectors in 
Mexico, of the leather tanneries and brick makers, were developed to overcome 
gaps in regulations and weak capacity to regulate the hundreds of small, 
dispersed, polluting firms. In the absence of a regulatory and legal infrastructure 
regulators in Mexico lacked the ability to threaten the leather tanneries with 
stringent regulations if the voluntary approach was unsuccessful. Efforts at 
educating the public and promoting environmental awareness were slow and 
insufficient and the program was ineffective in inducing environmental change; 
the very factors that motivated the use of voluntary approaches became the 
underlying cause for the failure of this approach to achieve the desired 
environmental outcomes (Blackman, 2010). Efforts to induce the brickmaking 
sector in Mexico to voluntarily switch from burning scrap for fuel to propane 
were also ineffective because they were not designed to make it in the 
self-interest of the enterprises to use propone, particularly when its price rose 
(Blackman and Bannister, 1998). In contrast, voluntary agreements in Chile 
between industry associations and the regulatory agency to improve compliance 
appear to have been effective (Jiménez, 2007). These voluntary agreements had 
clear and transparent targets and timetables, individual commitments for 
participating facilities and a monitoring mechanism. Most of the participants 
were small and medium sized enterprises in five industrial sectors in Chile. 
Participation was motivated by concerns about competitiveness rather than by 
domestic regulatory pressures and was effective in inducing more compliance, 
process innovations and adoption of environmental management systems. 
However, the impacts were incremental and there is some evidence that the goals 
of the program may have been set too low to make it easier and less costly to 
achieve. 

Analysis of the incentives for participation in public voluntary programs (in 
the more formal sectors) such as the Sustainable Tourism certification program in 
Costa Rica (Rivera, 2002) and the Clean Industry Program in Mexico (Blackman, 
2010) show that participation in these programs was motivated by factors such as 
regulatory pressures, green consumers willingness to pay premium prices, 
membership in the industrial association, and community pressures. However, 
neither of these programs led to statistically significant differences between the 
performance of participants and non-participants. These studies suggest that 



Globalization and Voluntary Environmental Management in Developing Countries  149 

voluntary programs are likely to be effective in inducing improved 
environmental management if they are accompanied by formal or informal 
pressures for emissions reduction, if they are accompanied by quantified 
baselines and targets, monitoring, and sanctions for non-compliance (Blackman, 
2010). These conditions for their effectiveness are similar to those found to hold 
in developed countries (Khanna and Brouhle, 2009). 
 
3.2  ISO 14001 
 
There has been considerable variation in certification across countries and across 
regions within a country. Potoski and Prakash (2004) examine the causes of this 
variation using cross-sectional data on country specific adoption rates from 59 
countries in 2001 as a proportion of GNP adjusted for purchasing power parity. 
Neumayer and Perkins (2004) analyze the determinants of the number of 
certifications over the 1996–2001 period normalized by population using panel 
data methods. A few country-level studies have sought to explain firm level 
decisions using large samples of firms with and without ISO certification in 
Thailand (Tambunlertchai et al., 2013) and Mexico (Blackman and Guerrero, 
2012; Dasgupta et al., 2000). We discuss incentives for firms in China to obtain 
ISO certification in the next section. 

These studies find some evidence that countries that allowed regulators the 
flexibility to offer tangible incentives, such as immunity from sanctions for 
regulatory violations uncovered during external audits that accompany the 
certification process were likely to have higher rates of adoption of ISO 14001 
(Potoski and Prakash, 2004). Anecdotal evidence for Thailand suggests that 
regulators were less likely to inspect firms with ISO 14001 certification since 
such firms had already undergone third party auditing (Tambunlertchai et al., 
2013). Blackman and Guerrero (2012) and Dasgupta et al. (2000) find that the 
threat of regulatory sanctions, in the form of fines, and regulatory policies and 
inspections influence the adoption of ISO certification and related environmental 
management practices by firms in Mexico. This could explain the finding that 
firms emitting a larger number of pollutants and facing more regulatory scrutiny 
were more likely to obtain ISO 14001 certification in Thailand. 

The existing literature suggests that firms seek ISO certification because they 
face strong demand side incentives to do so from their customers in export 
markets in developed countries. Developing countries that export a higher share 
of their output to countries like Japan and the EU with higher rates of ISO 
certification are likely to also have a higher number of ISO certifications 
(Neumayer and Perkins, 2004; Potoski and Prakash, 2004). In contrast, 
developing countries exporting a higher share of their output to the US are found 
to have a lesser number of ISO certifications. There is also evidence that 
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pressures from downstream customers in the supply chain also motivate the 
adoption of environmental practices. Arimura et al. (2011) find that ISO certified 
facilities in Japan were 40% more likely to assess their suppliers’ environmental 
performance and 50% more likely to require that their suppliers undertake 
specific environmental practices. Supply chain pressures are found to motivate 
ISO adoption in Thailand among firms that produce intermediate rather than final 
goods (Tambunlertchai et al., 2013). 

Adoption of ISO 14001 has also been stimulated by demand from MNCs, 
particularly those that are larger, more visible, and vulnerable to negative 
publicity for their environmental performance. Studies find that many MNCs are 
self-regulating their environmental conduct, participating in these global 
voluntary initiatives, and proactively adopting internal environmental standards 
that are more stringent than those mandated by national governments. Variations 
in regulatory systems across countries can be costly for MNCs leading them to 
prefer regulatory harmonization across countries. Dowell et al. (2000) find that 
more than half of the MNCs headquartered in the US were choosing to employ 
their own strict global environmental standard abroad instead of adopting the 
weaker national standards of the country they were operating in. Such firms were 
found to have an individual value of approximately $10.4 billion higher than 
those using less stringent US standards. Their findings suggest that by adopting 
high internal environmental standards MNCs can improve profits by deflecting 
negative publicity, building employee morale, and creating incentives for the 
rapid diffusion of new technology throughout a company’s international 
operations. 

Countries with a higher stock of FDI relative to GDP had a higher number of 
ISO 14001 certifications (Neumayer and Perkins, 2004). Prakash and Potoski 
(2007) also find that FDI stocks are associated with higher levels of ISO 14001 
adoption but find that it matters whom they receive it from. FDI originating in 
home countries that themselves have high levels if ISO 14001 adoption is more 
likely to create incentives for firms to ratchet up their environmental practices 
beyond those required by domestic regulations in the host country 
(Tambunlertchai et al., 2013). There is also evidence of civic society pressures 
represented by a larger per capita number of environmental NGOs and higher per 
capita income in motivating firms to be environmentally responsible and seeking 
ISO certification (Neumayer and Perkins, 2004; Potoski and Prakash, 2004). 
These studies also find that countries with higher gross national product and 
lower pollution greenhouse gas emissions, indicating stronger citizen preferences 
for environmental quality, have a higher rate of ISO certifications. 

Firms may also obtain market benefits from the adoption of ISO 14001 in the 
form of competitive advantage through improvements in operating performance, 
higher efficiency, and lower costs of production. Neumayer and Perkins (2004) 
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find that firms with already high levels of efficiency are less likely to obtain 
certification. Firms are also more likely to seek ISO certification if they have a 
weak product brand identity and seek to distinguish themselves by signaling their 
commitment to environmental protection (Potoski and Prakash, 2004). Blackman 
and Guerrero (2012) also find evidence that Mexican firms that sell goods in 
overseas markets and import foreign inputs were more likely to obtain ISO 
certification. 

Obtaining ISO certification can impose significant implementation costs in the 
form of training staff, collecting information on past activities and current 
applicable environmental regulations, and consultant and certification fees. These 
costs are often higher for domestic firms in developing countries as compared to 
MNCs since they typically have to start from zero. Studies show that firms that 
had adopted ISO 9000 were more likely to obtain ISO certification since they 
had accumulated some experience in the certification process and thus their costs 
of certification were likely to be lower (Delmas and Montiel, 2009; Potoski and 
Prakash, 2004; Tambunlertchai et al., 2013). Larger firms were also more likely 
to obtain ISO certification, possibly due to greater economies of scale, 
availability of human and capital resources, as well as the potential for larger 
gains by deflecting negative publicity and targeting by environmental groups and 
regulators (Tambunlertchai et al., 2013). 

ISO certification does not require the transfer of cleaner technologies to 
developing countries. As a result, locally based firms in developing countries or 
subsidiaries of MNCs that get certified have little incentive to go beyond meeting 
existing domestic environmental laws (Clapp, 1998). Evidence on the effects of 
ISO certification on improving performance is limited and mixed. Potoski and 
Prakash (2013) examine the effects of ISO certification rates on aggregate air and 
water pollution using data from 138 countries and implicitly account for both the 
direct effect of ISO certification on a facility and its spillover effects on 
non-participants. They find that ISO certification had a statistically significant 
negative impact on emissions of sulfur dioxide and carbon dioxide but not on 
BOD levels which determine water quality. This suggests that ISO 14001 was 
more effective for more visible and salient pollutants than for less visible water 
pollution. Dasgupta et al. (2000) find that adoption of ISO type environmental 
management practices does improve compliance outcomes of firms in Mexico; 
they also find that more compliant firms assign environmental responsibility to 
general managers and provide environmental training to non-environmental 
workers as well as environmental specialists. On the other hand, Blackman (2010) 
finds that ISO certification did not have long lasting impacts in improving 
compliance and certified firms were fined for violations as often as similar 
uncertified firms. 
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3.3  Public Disclosure Programs 
 

A few studies have examined the extent to which capital markets in developing 
countries responded to environmental news (Dasgupta et al., 2001) and the 
environmental rating of firms (Gupta and Goldar, 2005) founding mixed 
evidence. Using the event study methodology, Dasgupta et al. (2001) found that 
capital markets in Argentina, Chile, Mexico, and the Philippines did react to 
announcements of environmental events, such as those of superior environmental 
performance or citizens’ complaints. Positive events led to statistically significant 
and large effects on market values on 4 days and 1 day prior to the event while 
negative events led to a statistically significant effect one day prior to the event. 
This differs from the effects of information disclosure observed in studies 
conducted in Canada and the US that occurred on the day (or day after) the event 
and were much smaller in magnitude. The finding that stock markets reacted 
prior to the event suggests considerable leakage of information and makes the 
use of the event study method questionable. It also raises questions about the 
effectiveness of the signaling benefits of the information disclosure; the extent to 
which firms perceive the cause and effect relationship between the event and the 
stock market changes when these changes happen days before the event. 
Similarly, Gupta and Goldar (2005) find mixed effects of the Green Ratings 
Program in India on the stock market. It had a statistically significant negative 
effect on stock market returns of the firms in the Pulp and Paper industry, a 
positive significant effect on firms in the automobile industry, and an 
insignificant effect on firms in the chlor alkali industry. 

Nevertheless, studies show that public disclosure programs did reduce the 
percentage of firms that are non-compliant, and in many cases the improvement 
occurred in response to the prospect/threat of public disclosure, even before the 
program was implemented. There was a significant increase in the percentage of 
compliant firms, across programs in several countries, ranging from 10% to 50% 
within the first year (see review in Wang et al., 2004). These improvements 
cannot be attributed completely to information disclosure since they could have 
been caused by contemporaneous changes in regulations, market prices, or 
technology. Powers et al. (2011) controlled for these other factors and analyzed 
the effects of the Green Rating Program on emissions of water pollutants from 
the large scale paper and pulp plants. They found that the ratings were effective 
and caused plants with the worse initial performance to reduce emissions of total 
suspended solids but not of COD, with reductions in these pollutants ranging 
between 9 to 19%. The effects of the Green Ratings Project on environmental 
performance of paper and pulp plants were strongest on plants located in 
wealthier communities. Other factors that affected emissions were the scale of 
the firm, input prices, and customer pressure, proxied by the share of output 
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exported. Similarly, Garcia et al. (2007) found that Indonesia’s PROPER 
program led to as much as a 33% reduction in emissions by both noncompliant 
and compliant plants, but that noncompliant plants improved faster. 

Other authors (such as, Van Rooij, 2010) are skeptical of the extent to which 
public disclosure programs, that go beyond these pilot program, can be effective 
in creating widespread incentives for firms to make significant changes in their 
environmental management in the absence of strong regulatory, market, and 
social pressures to be environmentally responsible. Despite disclosures about the 
existence of non-compliance, firms can continue to remain non-compliant in the 
absence of strong enforcement and penalties. The main costs of information 
disclosure for the targeted firms would be negative publicity, reduced market 
value, and consumer/citizen boycotts. These costs would have to be larger than 
the costs of compliance or penalties for non-compliance in order to induce a 
change in environmental management. One can question the extent to which this 
is likely to be the case. The vast majority of firms in these countries are small 
enterprises or state-owned enterprises who may not care about negative publicity 
if they are not directly in contact with consumers or investors. The role of market 
pressures on poorer environmental performers from citizens is also likely to be 
weak since there is often dependence on polluting firms for employment and 
income. Moreover, capital markets in these countries where growth is a priority 
can be expected to care more about news regarding economic performance than 
environmental performance as compared to markets in developed countries. Thus 
information disclosure can be effective at improving environmental performance 
of some types of firms that are larger polluters, consumer oriented, and 
investor-owned rather than those that are small, informal, and state-owned firms. 

4  A Case Study of China 

Rapid economic growth in China and its increasing globalization has been 
accompanied by severe environmental degradation of air and water quality; 40% 
of water pollution and 80% of air pollution being attributable to industry (Zhu et 
al., 2012). Promoting growth has been the primary goal of the government and 
the regulatory regimes have been favorable to economic activity with lax 
enforcement of environmental regulations by local governments. The central 
government’s policy stipulations to protect the environment were not 
accompanied by coercive measures to enable enforcement by local governments 
leading to a substantial “enforcement gap” (Marquis et al., 2011). This has been 
changing in recent years as the government has taken significant steps to reduce 
fragmentation among government agencies and strengthen traditional tools such 
as the pollution levy and discharge permit systems as well as encourage 
innovative approaches such as ISO 14001 certification. 
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Since the establishment of ISO 14001 in 1996, there has been a surge in the 
number of ISO certifications in China. It accounted for 70% of the total number 
of ISO certified firms worldwide in 2004 and rose to be the number one ranking 
country in the number of ISO certifications by 2008. Government agencies 
actively encouraged ISO 14001 certification with the view that it would serve as 
a mechanism for promoting economic development and environmental protection 
by enabling firms to increase efficiency, lower costs, and increase exports to 
developed countries (Shin, 2005). ISO certification was viewed as a solution to 
address potential non-tariff “green” barriers to international trade being imposed 
by developed countries seeking international standardization of environmental 
management systems. The central government has promoted ISO 14001 as a 
national environmental policy instrument, set up the organizational infrastructure, 
and strongly motivated local government leaders to encourage enterprises to 
obtain certification. Local governments have encouraged ISO certification by 
creating training and demonstration programs, disseminating information about 
the benefits of certification, and in some regions providing financial awards to 
certified companies (Cushing et al., 2005). As a result, the majority of enterprises 
obtaining certification are enterprises with foreign investment that account for a 
large share of China’s total exports and belong to export oriented industries like 
electronics, chemical products, machinery, textiles, and food products.1 There 
has been considerable variation in the certification rates across regions with the 
top ten provinces accounting for 76% of the total number of certificates in 2008 
(Qi et al., 2011). Studies have examined the motivations for Chinese firms to 
adopt a range of environmentally friendly management practices including ISO 
14001, Total Quality Environmental Management (TQEM), eco-auditing, and 
environmental supply chain management (ESCM) (that includes using green 
inputs and meeting customer expectations for green products). 

Qi et al. (2011) analyze differences in ISO certification rates across regions 
and find that provinces with a higher rate of exports to GDP were more likely to 
have a higher ratio of certifications per unit of the province’s GDP. Pressures 
from stakeholders, proxied by the per capita income of the province, as well as 
environmental stringency of the province were not found to have a statistically 
significant effect on the rate of ISO certifications. Also, the study did not find a 
significant impact of the ratio of foreign direct investment to GDP on 
certification rates. Using firm level data, firms in China are found to have a 
higher likelihood of adoption of ISO certification if they export a larger 

                                                        
1 In recent years, the construction industry has risen to be the one with the largest number of 
ISO certifications. Anecdotal evidence suggests that the government motivated by the 
objective of a “green” Olympics in 2008 required all construction projects in Beijing to obtain 
certification to reduce air pollution (Shin, 2005). 
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proportion of their output to developed countries, particularly Japan and the EU, 
or to other MNCs in China (Christmann and Taylor, 2002). 

Zhu et al. (2012) examine the motivations for firms in China to adopt three 
environmentally friendly management practices, Total Quality Environmental 
Management (TQEM), eco-auditing, and ISO 14001 certification using survey 
data on perceived motivations for adoption. They find that international 
institutional pressures had a positive impact on adoption but domestic 
institutional pressures had an insignificant impact on adoption of all three 
practices. Unlike Qi et al. (2011), this study does find that firms with foreign 
owned or joint venture status were more likely to adopt TQEM and ISO 
certification but not eco-auditing. Zhu et al. (2012) find that firms that were 
classified as strongly international due to the importance they attached to sales to 
foreign customers, export countries environmental regulations, and green 
strategies of foreign producers were likely to adopt more ESCM practices as 
compared to firms that were primarily domestically focused. 

These findings suggest that globalization is motivating environmentally 
responsible manufacturing practices in China. However, the effectiveness of 
these international certifiable standards as effective mechanisms for governance 
depend on the credibility of the certification process in ensuring that certification 
is a reliable indicator of the actual implementation of the specified practices. 
Several studies have raised questions about the quality and independence of 
auditors and the effectiveness of third party certification finding that firms that 
do not meet the requirements of ISO standards are able to obtain certification in 
China (Christmann and Taylor, 2006). Thus the quality of implementation of ISO 
standards differs across firms. A study for ISO certified firms in China shows that 
firms strategically select their level of compliance; they chose more substantive 
implementation as opposed to symbolic implementation if their customers place 
greater importance on it, if there is direct and frequent monitoring by their 
customers, and if the costs to customers of switching suppliers is low 
(Christmann and Taylor, 2006). This study cautions against using counts of ISO 
certifications in a country as a measure of the quality of ISO implementation. 
Moreover, government control of certification centers, and the accreditation of 
registrars that certify and audit firms have led to concerns about the credibility 
and rigor of the certification process. It also leads to questions about the extent to 
which ISO 14001 is actually an indicator of voluntary self-regulation by firms or 
viewed as being virtually a government imposed requirement for export oriented 
firms located in the eastern coastal areas (Shin, 2005). 

Additionally, adoption of ISO 14001 has generally not permeated to small and 
mid-sized enterprises (SMEs) that typically account for the majority of 
enterprises in developing countries. In China for example SMEs account for 99% 
of all companies, 60% of national economic output and 50% of the total 
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industrial pollution load. In Hong Kong, 60% of the workforce was employed by 
SMEs in 1999 (Chan and Li, 2001). Since these enterprises primarily serve 
domestic markets that are less concerned about environmental issues than 
international markets the benefits of ISO certification were considered to be less 
immediate. Moreover, high costs of implementation, low environmental 
awareness within the organization, including top management, and a lack of 
resources and trained staff are key barriers to implementation by SMEs. 

Yang and Yao (2012) find that adoption of ISO 14001 in China led to 
increased profitability and higher market share as compared to non-adopters. 
However, there are no econometric studies examining the effectiveness of the 
adoption of ISO certification or other environmental management practices in 
improving the environmental performance of firms. Thus, the extent to which 
China can rely on ISO 14001 to improve environmental quality is yet to be 
determined. Bu et al. (2011) analyze the effects of being an exporter and having 
foreign investment on the environmental ratings of a firm determined by the 
GreenWatch program. The rating is based on a firm’s environmental performance 
determined by its enforcement records. They find that firms with foreign 
investors were associated with a statistically significantly better rating while the 
effect of export orientation was positive but not statistically significant. Their 
study also shows that larger and more profitable firms had better ratings while 
state-owned enterprises had lower ratings. Although the evidence is too limited to 
draw firm conclusions, these findings indicate that while export oriented firms 
were more likely to adopt ISO certification, they were less likely to be associated 
with improved environmental performance. On the other hand, foreign 
investment in the firm has the potential to induce technology diffusion possibly 
by enabling the transfer of superior technologies and knowledge. 

Since the late 1990s, China has been establishing environmental information 
disclosure programs with support from the World Bank’s Information 
Development Program to disseminate information about the environmental 
performance of firms to the public. Pilot programs were implemented in various 
provinces in China that color-rated firms based on their environmental 
performance and disclosed that information to the public. These programs were 
found to increase the percentage of firms with superior performance and decrease 
the number of firms in the worst category. Over time the pilot program was 
implemented over a larger geographic region and in 2005 the GreenWatch 
program was implemented nationwide to cover the most pollution intensive 
sectors. The program ranked firms, based on various criteria such as public 
complaints, and violations of laws and regulations, into five different colors with 
firms with inferior performance rated with Black and Red colors, firms that were 
compliant with national regulations rated Yellow and firms with superior 
performance rated Blue and Green (Fuguii et al., 2008; Liu et al., 2010a; 2010b). 
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Liu et al. (2010a) and Liu et al. (2010b) find that implementation of the program 
in one of the provinces in China led to a substantial increase in the firms rated 
green and blue and a reduction in the firms rated yellow and red. While these 
studies have not established the causal effect of the program on improved 
performance, the survey of firms by Liu et al. (2010a) reveals that the major 
factor motivating an improvement in performance was to achieve compliance 
with regulations. Firms did not perceive the reactions from external stakeholders 
to provide much of an incentive to improve performance. 

5  Discussion and Conclusions 

The findings of the studies discussed above suggest that globalization has 
reduced the importance of national regulations and institutions and increased the 
influence of regulations and customers in countries from which foreign 
investment is originating or those that are the destinations of exports from 
developing countries. Empirical evidence also suggests that corporations are not 
treating developing countries as pollution havens; rather MNCs are being 
motivated by regulatory and market pressures from consumers, investors, and 
NGOs in the countries where their major markets are located. Eskeland and 
Harrison (2003) do not find a robust relationship between pollution abatement 
costs of MNCs and the pattern of foreign investment in four developing countries, 
Mexico, Morocco, Cote d’Ivoire, and Venezuela; instead the biggest driver for 
foreign investment was found to be the size of the domestic market. They also do 
not find robust evidence to suggest that “dirtier” sectors, measured using actual 
emissions, are more likely to attract foreign investors. In contrast they found that 
foreign firms were associated with less energy use and the use of cleaner types of 
energy. Cole et al. (2011) also find that firms with foreign direct investment were 
more export oriented and so were more likely to have higher standards of 
environmental management. Luken et al. (2008) find strong support for the effect 
of foreign involvement in the firm in inducing the adoption of not only pollution 
abatement technologies but also the more technologically complex pollution 
prevention/cleaner technologies by firms in developing countries. More generally, 
Frankel and Rose (2005) find that trade is contributing to reducing air pollution, 
in particular sulfur dioxide and nitrous oxides, and that international trade 
strengthens the rate at which economic growth contributes to environmental 
improvements. 

Globalization is not only creating incentives for firms to be more 
environmentally responsible themselves but is also creating pressures within a 
vertical supply chain for upstream manufacturing firms to be environmentally 
responsible. Arimura et al. (2011) find that firms that adopt ISO 14001 and other 
voluntarily adopted environmental management systems are more likely to 
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examine their suppliers’ environmental performance than other facilities. This 
suggests that these initiatives might be inducing environmental improvements 
beyond their immediate production process; the extent to which this is the case is 
yet to be empirically determined. There is also some evidence of convergence in 
levels of GDP per unit of CO2 and SO2 across countries suggesting that 
transnational linkages are fostering the international spread of environmentally 
beneficial innovations and allowing less pollution efficient countries to catch up. 
However, the effect of foreign direct investment on these measures of pollution 
intensity is not robust across specifications (Perkins and Neumayer, 2008). 

A number of studies have examined the spillover effects of foreign direct 
investment on labor productivity, knowledge and R&D activity, technology, and 
productivity in domestic firms in several developing countries and found mixed 
evidence of these spillovers depending on whether the domestic firms were 
selling to export markets or local markets, their ownership type, and their 
absorptive capacity (Motohashi and Yuan, 2010). In the context of China, 
Motohashi and Yuan (2010) find evidence of vertical technology spillovers from 
MNCs to domestic firms in the automobile industry but not in the electronic 
industry. Moreover, they do not find any horizontal spillovers in either industry 
from MNCs to other domestic firms outside the supply chain. There have been 
no studies examining the extent to which MNCs are directly contributing to 
raising global environmental protection by transferring their technical and 
organizational capabilities horizontally to other domestic firms outside their 
supply chain and raising the level of environmental management more widely in 
the developing countries. Thus, the spillover effects of these voluntary 
environmental initiatives by MNCs on environmental management strategies 
adopted by domestic firms in these countries and the extent to which they are 
contributing to diffusing environmentally beneficial innovations remains to be 
empirically examined. 

Another area of concern has been the extent to which global environmental 
governance and transnational integration can strengthen environmental 
regulations and improve environmental performance in developing countries. 
There is some evidence that globalization is having an impact on local 
environmental policies and that MNCs are raising environmental standards in 
developing countries by demonstrating their ability to achieve high levels of 
environmental performance. Cole (2007) finds evidence that foreign direct 
investment has a positive effect on the stringency of environmental regulations 
when the level of corruptibility of the government is low so that the potential for 
bribing the local government and reducing the stringency with which 
environmental laws are enforced is mitigated. Neumayer (2002) finds some 
evidence that countries that were members of the WTO and more export oriented 
were more likely to participate in multilateral efforts for environmental 
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protection and sign or ratify multilateral environmental agreements. However, 
the impact of voluntary environmental initiatives such as ISO 14001 on the 
strengthening of government environmental regulations and standards in 
developing countries remains to be empirically ascertained. While it could lead 
some developing country governments to streamline their environmental laws 
and improve enforcement, the potential that it creates for providing regulatory 
relief to firms that have obtained certification could weaken the regulatory 
framework in these countries (Clapp, 1998). 

While it is encouraging to dispel the pollution haven hypothesis and find 
evidence of the positive effects of globalization and specifically MNCs on 
environmental quality, it is important to remain cautious about the extent to 
which globalization can achieve environmental protection in developing 
countries in the presence of weak domestic regulatory regimes. MNCs account 
for a relatively small share of production in most developing countries and most 
of the economic activity occurs through domestic firms. Moreover, customer 
pressure from rich countries is selective in its focus on developing country 
products and practices that have more symbolic value than environmental 
significance. Problems of deteriorating water quality and lack of access to 
drinking water in developing countries have not received much attention from 
environmentalists, customers, and policymakers in developed countries and their 
ability to mitigate this problem using economic leverage is also limited. These 
and other environmental problems are also not addressed domestically in 
developing countries because of ineffective regulatory agencies, limited 
enforcement capacity, and weak green pressure groups domestically. Thus, 
insufficient integration of some sectors of the economy in developing countries 
with global markets coupled with weak regulatory pressures domestically can 
prevent their “greening” (Vogel, 2000). For many locally owned firms, whose 
products are domestically consumed or exported to other less green countries, the 
market incentive for incurring the costs of strengthening their environmental 
standards remains weak. 

While public disclosure programs and domestic voluntary agreements offer 
some hope of creating incentives for improved environmental performance even 
in the absence of stringent regulatory enforcement by the government, their 
general applicability and effectiveness as substitutes for regulation remains 
questionable. Public disclosure programs operate through their effects on 
investors and consumers. With a large number of small firms, state owned or 
privately owned firms in developing countries, these stock market effects are 
unlikely to be sufficiently widespread to make a difference. The absence of a 
strong threat of penalties and fines for non-compliance is likely to undermine the 
effects of public disclosure on the profitability of a firm and weaken the reaction 
of investors even for publicly traded firms. Moreover, low willingness to pay for 
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environmentally friendly products, stronger concerns about economic rather than 
environmental performance of firms, and dependence on polluting firms for jobs 
limit the stakeholder pressures that need to accompany public disclosure in 
developing countries. One can also question the trustworthiness of environmental 
information that is disclosed given the weak capacity to monitor and inspect 
firms and thus the potential for implementation of a credible large-scale 
mandatory disclosure program in developing countries, such as the Toxics 
Release Inventory in the US. Even voluntary programs, particularly for firms in 
the small scale informal sector, are unlikely to be effective unless they can be 
designed to be in the self-interest of participating firms or accompanied by a real 
threat of law enforcement; otherwise the very conditions of weak regulatory 
capacity that create an interest in non-regulatory approaches to environmental 
protection can become the reason for their limited success. A combination of 
voluntary approaches and law enforcement combined with the development of 
community, market, and civic pressures are needed to effectively protect the 
environment in developing countries. 
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