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1
Introduction: New Sustainability

Challenges for East Asia

Etsuyo Michida, John Humphrey,
and Kaoru Nabeshima

Globalization has been central to the achievement of the East Asian miracle.
Developing countries in Asia have achieved rapid economic growth,
improved human welfare and equitable income distribution by allocating
resources to productive sectors efficiently and, above all, bymaintaining rapid
export growth (World Bank 1993). Much of the story of globalization in the
past 40 years has been about the emergence of the developing Asian econo-
mies as producers and exporters of manufactured products. The process
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started with the Asian newly industrializing economies, took in the ASEAN-
4 economies, and more recently has included some of the Greater Mekong
sub-region economies, most notably Vietnam. Alongside the growth of
manufactured exports, some East Asian economies have also increased their
exports of agricultural products.

However, globalization presents new challenges for the rapidly growing
economies of East Asia. One notable trend in global markets is the increasing
importance of both public regulations and private standards as a condition of
access to developed country markets. These regulations and standards have
increased their scope (the range of issues covered has moved beyond con-
sumer protection to include sustainability issues), their stringency, and their
application of preventive controls to both domestic production and imported
products. The latter place requirements on both the businesses and the
regulatory structures of exporting countries to demonstrate in advance that
the products exported to developed countries meet particular requirements
related to consumer safety and environmental impact.

This collection of papers examines the impacts of public regulations
and private standards in developed countries on exporting countries in
developing Asia. It considers the impacts on trade between developing
Asia and developed countries, the responses of regulatory authorities in
developing Asia to the increasingly complex external environment, and
the impacts on businesses in developing Asia as they respond to the new
challenges. The papers focus particularly on EU regulations relating to
chemicals and the recycling of electrical products (RoHS and REACH)
and to standards in agriculture, particularly GlobalGAP. In addition to
overview papers about trade and the regulatory environment, the collec-
tion includes a series of papers based on empirical studies in developing
Asia that identify both the policy responses of these countries and the
impacts on businesses of this changing regulatory environment.

The collection of papers in this book takes up the following questions
across different chapters:

1. Why do developed countries introduce new regulatory policies and
standards?

2. What are the motivations for businesses adopting private standards
and what are the consequences for exports from developing Asia?

2 E. Michida et al.



3. What are the processes through which new regulatory approaches are
diffused to Asia?

4. How does the changing regulatory environment impact on country-
level and firm-level competitiveness?

5. What are the lessons for regulatory policy in developing countries?

1.1 The Changing Regulatory Environment

This book focuses particularly on two aspects of the regulation of
international trade that were virtually unknown 25 years ago. The
first is food safety, where public regulations have become more
stringent (e.g., with respect to limits on pesticide residues and
measures to reduce the incidence of microbial contamination), and
businesses in some developed countries have promoted the develop-
ment and adoption of private standards for food safety as a means of
meeting new regulatory obligations placed on them. The second area
of interest is government-imposed product-related environmental
regulations (PRERs), of which the EU’s Restriction of Hazardous
Substances (RoHS) regulation (which pertains to hazardous sub-
stances in electrical and electronic equipment) and its Regulation
on Registration, Evaluation, Authorisation and Restriction of
Chemicals (REACH) regulations (which pertain to the registration,
evaluation, authorization and use restrictions for chemicals) are
among the most important (Michida and Nabeshima 2012). In
both cases, the new requirements place obligations on businesses
putting products onto the market in the EU, which has affects not
only on domestic producers, but also on businesses in countries
exporting to that market.

For governments, one significant challenge arising from increased
trade is to secure the benefits of this trade while at the same time
maintaining adequate levels of protection for its citizens. For this, they
need some degree of confidence that regulatory systems (at either the
firm or public level) in exporting countries will provide an equivalent
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level of control to that achieved by (or at least sought from) domestic
regulation. In addition to this, there is increasing concern about the global
impacts of production and trade that affects all countries. To address this
issue, a large number of treaties and programs have been developed over the
past 20 years. Alongside global agreements, developed countries have also
introduced controls within their national boundaries (and within the EU)
and sought to extend best practices to other countries through new
requirements for access to the national/regional market.

The second chapter, by Humphrey, on ‘Regulation, standards, and
risk management in the context of globalization’ provides an overview of
the motivations for new regulatory controls adopted in destination
markets through an examination of the cases of forestry, horticulture
and chemicals. It discusses the drivers for the introduction of these
controls and how they are operationalized in ways that shape the activities
of businesses located beyond the borders of the adopting countries.

In spite of the differences between the agriculture, chemicals and
electrical/electronics sectors in the way that regulations and standards
are being developed, Humphrey’s chapter shows that there are some
common features in their approaches to controls over traded goods:

1. New controls arise partly in response to changing perceptions of the
sources of hazards and acceptable levels of risk. In the case of food
safety, EU regulations on pesticide residues have been tightened up
and new controls on food hygiene on farms and in processing estab-
lishments have been introduced in response to food safety scares. The
REACH regulations on chemicals reflect a change in emphasis from
allowing chemicals to be used until they are proven to be a risk to
health or the environment to requiring businesses to show that
products are not hazardous as a precondition for their introduction
into the market.

2. In all three sectors, the new regulatory frameworks incorporate risk-
based approaches. This requires risk assessment, risk management and
risk communication.

3. A shift to preventive controls. Preventive controls are designed to
prevent an incident occurring. Instead of depending upon inspection
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as the means of control in the case of food safety, or identifying
negative impacts of the chemicals following their use, these regula-
tions and standards are designed to identify risks and prompt mea-
sures to eliminate them (or reduce them to an acceptable level) before
harm occurs.

4. Private sector responsibility for ensuring conformance with the reg-
ulations and standards. For example, the REACH regulation means
that ‘importers and producers now will be responsible to collect data
and evaluate toxicological and ecotoxicological effects of the chemical
content of their products before putting them on the market’ (Eklund
and Karlsson 2010: 164).

5. A whole chain approach is adopted. Risks and controls are found
along the chain, and effective management of risk may require
communication and coordination along the chain. This means
that the consequences of regulations spread along chains in export-
ing countries, encompassing not only direct exporters, but also their
suppliers.

These regulations and standards have direct implications for what
businesses and governments in exporting countries are required to
achieve. For businesses, new regulations require, first, an understand-
ing of the requirements of the export market. Second, businesses have
to adopt certain procedures to comply with the regulations. In the
case of food safety, this might mean applying food hygiene measures
or establishing traceability systems. In the case of RoHS it might
require the development of alternatives to the six hazardous substances
whose use in electrical and electronics products is restricted by the
regulation. Third, in order to demonstrate compliance with the reg-
ulations, businesses may need to record and document information
about inputs, products or processes in order to show conformance to
the regulations. Governments in exporting countries also have a role.
They need to create domestic (and regional) regulatory frameworks
and provide support for businesses. These issues are then explored in
detail through studies of the impact of regulations on and in exporting
countries.

1 Introduction: New Sustainability Challenges for East Asia 5



1.2 Impacts on Developing Countries

The new wave of globalization has facilitated the access of developing
country firms to global markets. As discussed by Baldwin (2011),
businesses in developing countries can access to global markets through
their participation in global value chains, undertaking activities that
reflect their comparative advantage rather than making final products.
Information and communications technology (ICT) allows firms to
communicate with other firms that locate distantly in order to customize
parts and accessories more easily. A firm slices up production stages and
offshores the stages of parts, components and accessories according to
the comparative advantage of different countries. This leads to increas-
ing fragmentation of supply chains and a larger volume of intermediate
goods trade. A study by the World Trade Organization (WTO) and
Institute of Developing Economies, Japan External Trade Organization
(IDE-JETRO) (2011) showed more than 50% of non-fuel merchandise
trade was constituted by intermediate goods. Lower ICT costs change
competition from the level of industrial sectors to the level of production
stages (Baldwin 2011). In other words, international trade has shifted
from the trade of goods toward trade in tasks (Grossman and Rossi-
Hansberg 2008; WTO and IDE-JETRO 2011).

This has created new opportunities for developing countries. First, it
has reduced entry barriers and allowed a specialization in tasks for which
developing countries have a competitive advantage (e.g., labor-intensive
assembly). Second, developing countries no longer require the whole set
of supporting industries and services in order to participate in manu-
facturing for export. Third, through establishing links with more tech-
nologically advanced customers, developing country firms may be able
to acquire new capabilities and gain access to advanced technologies and
materials that cannot be procured domestically. As long as a firm
remains in the supply chain, it continues to receive the support it
needs for accessing export markets.

These opportunities are particularly important in the context of the
changing scope for national industrial policy. Traditionally, industrial
policy meant nurturing of domestic industry, usually coupled with
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significant trade barriers to protect the domestic market. Industrial
strategy was based on the belief that in an initial stage, businesses
could grow through supplying the needs of the domestic market. Once
they had used this market to grow in size and acquire capabilities, then
they would be able to start exporting to other markets. This conception
of industrial strategy led many countries to adopt import substitution
policies.

With the current stage of globalization, the idea that economic devel-
opment is linked to industrialization remains unchanged. What has
changed, however, is the notion of how industrialization should be
achieved. With continuing efforts to liberalize trade and investment at
the global level through the WTO and regionally through various agree-
ments and initiatives, developing countries do not have many options for
traditional industry policy sustained by trade restrictions. Instead, many
developing countries see that plugging into global supply chains is one of
the quickest ways to industrialize as exemplified by the experience of East
Asian countries. This places greater emphasis on FDI as a way of securing
resources for export-oriented development. At the same time, a new
dimension of the industrial policy is the nurturing of regulation (and
standards) compliance capabilities.

However, the new regulatory barriers make this task more difficult.
The compliance responsibilities placed on businesses by the new regula-
tions means that both businesses importing into developed countries
and businesses exporting to these countries face greater risks in terms of
direct losses arising from compliance failures or more diffuse losses in
terms of reputation and brand image from such failures.

The complexity of modern supply chains increases these risks. Products
passing through complex supply chains are very difficult to track across all
the different stages of transformation, particularly when suppliers are
located in different countries. Clear examples of the challenges are pro-
vided by the cases of microbial contamination and residues of agricultural
chemicals for food safety and by chemicals and hazardous substances
contained in products. In the case of processed shrimp produced in
Vietnam and exported to large markets such as EU, USA and Japan,
fingerlings come from China, feed is imported from Chile and antibiotics
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are produced in Canada. Shrimp is farmed in small plots owned by many
different farmers. There may be traders collecting shrimp from different
ponds to sell as a single batch to processing factories. Hygiene controls and
effective cool chains are essential in processing and transport to prevent
contamination and product degradation.

With increasing fragmentation and division of labor in the global
economy, the ramifications of regulatory requirements extend down
supply chains. Firms exporting directly to countries adopting new
standards and regulations have to satisfy new legal requirements. Even
firms not exporting directly can be affected by requirements by custo-
mers that are exporting to markets implementing new regulations.
Various contributions to this volume highlight how domestic businesses
in ASEAN countries have had to respond to new requirements placed on
them by exporting companies and, in particular, multinational compa-
nies. Customers, both domestic and external, may also change their
supply chain strategies in response to the risks of failing to meet new
market requirements. For example, one large Japanese manufacturer of
electrical and electronics products encountered a problem with hazar-
dous materials that meant they were not compliant with EU regulations.
To fix the problem, the manufacturer reduced the number of suppliers
so that these could be monitored more easily and selected the suppliers
that were most capable of meeting its requirements.

This creates new barriers for entry into these global value chains.
Firms that are participating in global production networks need to be
aware of the regulations and standards that prevail in importing coun-
tries. What is different from the past is that the regulations and standards
adopted in importing countries are much more challenging, and this
creates a gap between the export market requirements and the domestic
regulations and capacities of developing countries. The discussion in the
literature on regulatory responses in East Asia has so far specified some of
the challenges facing governments and businesses in the region. The
challenges by themselves do not provide information about how govern-
ments and businesses in East Asia will respond to these challenges. In
fact, the responses are likely to be varied. Naiki’s (2010) analysis of the
response of the Japanese and East Asian governments to the REACH
regulations shows a considerable diversity in responses. Similarly, one
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might expect businesses to respond to the new regulations that frame
access to the EU market, but it is not clear which types of businesses
are most successful in making the shift, their motivations for doing so
and the resources they need to achieve compliance with the new
obligations placed on them both by the regulations and by their
customers. The papers in this volume bridge this evidence gap by
providing empirically grounded analyses of the responses in Asia to
public and private regulations and standards. It provides detailed
empirical material from the ASEAN region about how the challenges
faced by both public policy and businesses and the responses that have
been made. Chapters 2–6 focus on the policy perspective, while
Chapters 7–12 provide evidence of business impacts and responses
through the use of business surveys in a number of ASEAN countries.

1.3 Policy Response to Export Market
Regulation

Michida’s chapter (Chapter 3) on ‘Regulatory diffusion from the EU to
Asia’ focuses on the chemical regulation, RoHS, adopted by the EU. It
considers the diffusion of the RoHS regulation to Asia and why
governments in the region choose to adopt regulations similar to
those introduced by the EU. It argues that the most important reasons
for regulatory diffusion relate to supporting the export performance of
economies in the region by enabling businesses to meet the require-
ments of export markets, by closing the gap between domestic and
export market regulations, and by facilitating the management of
supply chains in the domestic economy. Adoption of PRERs can also
be motivated by the desire to control imports of unsafe products or to
limit environmental degradation, but these motivations are markedly
less important.

The importance of these different motivations varies across the region,
particularly as some countries are more reliant on exports in general and
exports to regulated markets such as the EU, in particular. This results in
variations in adoption, and policy fragmentation within the ASEAN
region as countries respond to the challenges in different ways, as well as
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heterogeneity with respect to the ‘race to the top’ in environmental
management. The similar yet heterogeneous policies are creating com-
plication in both regional and global trade. The chapter points out the
need to have coordinated policy diffusion even though the processes
occur in an ad hoc and voluntary manner. Moreover, there are countries
that do not introduce regulations due to lack of capacity. A closer
examination is needed so that these countries do not become pollution
havens.

The study carried out by Ramungul (Chapter 4) on ‘Adapting to EU
chemical regulations: The experience of Thailand’ looks specifically at
the role of government in facilitating a response to the new regulatory
challenges. It emphasizes the broad range of impacts on industry in
Thailand of the RoHS directive and the fact that businesses under-
estimated the impact of the new regulation and had limited knowledge
about its implications. In addition, the chapter highlights the difficulties
both firms and government had in responding to the draft EU regula-
tions because these lacked technical specifications. The chapter demon-
strates how the government of Thailand promotes the collaboration
between businesses through the ThaiRoHS. This enabled an effective
industry-wide response to the new challenges.

The fifth chapter, by Michida and Nabeshima, on ‘Diffusion of
private food safety standard from Europe to Asia’ examines the
diffusion of standards for good agricultural practices (GAPs) in the
ASEAN region. It takes up a number of themes that emerged in the
previous chapters. It emphasizes that governments in the region view
GAPs as important for access to export markets, for improving farm-
ing practices and as a means of facilitating intra-regional trade
through standards harmonization. As in the case of chemicals, these
motivations created heterogeneous responses across the region, and
the paper highlights the different ways in which GAPs have been
introduced across the region. The paper draws attention to the
diversity of standards with respect to both the use of private and
public initiatives and the extent to which standards introduced in the
region are copies of standards prevailing in extra-regional markets or
adaptations of them. The adaptation of private standards by govern-
ment is seen as an industrial policy to keep market access to a large
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market. However, most of the adopted standards in Asia do not
function as global standards. The chapter suggests that ad hoc adapta-
tion of foreign private standards may lead to a mismatch with the
country’s philosophy, needs, and industrial structure.

The sixth and final chapter in the first part of the book, by Nabeshima
‘Preliminary theoretical model for standard promotion from the govern-
ment point of view’, takes the argument offered in Chapter four one step
further. It offers a theoretical model for the decisions to adopt foreign
private standards by a government, taking into account their impacts on
private sector, especially for exporters. The key driver of the model is the
fixed costs associated with exports. The results suggest that the greater
degree of difference between prevailing standards in two countries, the
smaller the number of firms that will export. The chapter explores
various scenarios and policy options in each situation.

Overall, these four chapters show that governments across the region
have adopted a variety of different approaches to the issue of promoting
good agricultural practices. In some cases they adopt leading global
private standards in their entirety. In some cases they produce national
variants of the standards, and in other cases they are more concerned to
promote good practice through encouragement and education. The
analysis shows that public policy can take to broad options. One is
more based on market forces. In this instance, public policy will focus
more on assisting firms to comply with regulations through training and
perhaps introducing these regulations within the domestic context.
Through these efforts, regulations and standards may converge into de
facto harmonization. The other is to harmonize regulations and stan-
dards with other countries, to achieve de jure harmonization. In East
Asia, it seems that countries are keener on pursuing de facto harmoniza-
tion rather than de jure harmonization as a new addition to their
industrial development policy.1

1 This is similar to the pathways that East Asian countries have taken to regional trade integration
efforts. The efforts to integrate regional trade within East Asia have taken the de facto route
through liberalization of trade and investment, rather than taking the formal form such as free
trade agreements. Only recently have these countries started to take a more formal approach.
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1.4 Firm-Level Responses

It was argued earlier that the introduction of preventive controls in
developing countries is particularly challenging for businesses. New
capabilities are required to meet these requirements. How might busi-
nesses respond to pressures for compliance, and what resources will they
be able to mobilize in order to meet the new regulations? How do
responses differ according to size of firm and the level and nature of
exposure to export markets? Part II of this book ‘Impacts of environ-
mental regulation on firms in Asia’ examines how product regulations
affect firm behavior and global supply chain structures. The analyses of
all the chapters except Chapter 12 use unique firm survey data that IDE
collected between 2011 and 2013 in Vietnam, Malaysia and Japan.
Chapter 12 is based on data collected separately for the case of Thailand.

Michida, Ueki and Nabeshima’s Chapter 7 on ‘A snapshot view of
PRER impacts on firms in Vietnam, Malaysia and Japan’ introduces the
section as a whole by providing an overview of the surveys conducted in the
region. It outlines the research questions and how these were incorporated
into the surveys in Vietnam, Malaysia and Japan. The initial results of the
survey, presented in the chapter, reveal that firms facing tougher require-
ments for product quality worked intensively to comply with regulations
while firms that have not faced new requirements or product rejections
tend to overlook the needs to upgrade their capability. It can be hypothe-
sized that responses may be reactive or proactive (Henson and Jaffee 2008).
Reactive firms, as the name suggests, react to the changes after the fact.
They will rely on information provided by the lead firm if they participate
in a global production network. If they do not, they may not be aware of
these changes at all. Proactive responses identify changes in regulations and
standards through their efforts in regulatory and market intelligence to
gather necessary information. By doing so, they can anticipate the change
(or for large firms, influence the directions of change), and by the time
these changes occur, they are ready. The survey also reveals that adapting to
chemicals regulation leads firms to diversify material sourcing according to
differences in the strictness of regulations in different markets. This may
lead to the situation ‘safer goods to regulated markets and less safe goods to
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less regulated markets’. Also, the tightness of supply chain control is shown
to depend on both firms and countries. Many smaller firms are not aware
of chemicals regulation overseas, and some policy is needed to provide
information for firms that do not belong to supply chains to prepare for
regulatory changes to keep market access. The analysis in Chapters 7–10
utilizes the data set presented in this chapter.

Chapter 8 by Ueki, Michida and Nabeshima, ‘Transmission chan-
nels of requirements for chemicals in products to firms in Vietnam’,
examines how firms acquire the necessary knowledge and technologies
to overcome obstacles to internationalization. This study investigates
transmission channels of information on chemicals in products to firms
in Vietnam. It takes up one of the themes that emerged in Chapters 2
and 5 by examining the interaction between public regulations and
voluntary private standards and uses firm-level survey data to investi-
gate hypotheses concerning how businesses manage chemical sub-
stances according to their value chain linkages, how much they
export and the extent of their R&D capabilities. Although exporting
firms may have direct links with foreign markets that introduce che-
mical-related regulations, exporting firms are not necessarily more
likely to take measures necessary to comply with regulatory require-
ments than non-exporting firms. Non-direct exporting firms that are
part of supply chains also take steps to comply with regulations. Much
of the economics literature has examined differences between export
and non-export firms. However, this chapter suggests the role of global
value chains and indirect exports to facilitate export may also be of
importance.

Chapters 9 and 10, by Otsuki and Honda, both focus on the impacts of
EU chemical regulations – RoHS and REACH – on firms in Malaysia and
Vietnam. The intent of the two chapters is to separate out the demand- and
supply-side effects of technical regulations. Chapter 9 focuses on the cost
impact of meeting standards, while Chapter 10 examines the impact of the
foreign chemical safety regulations on the export performance of firms.
Chapter 9 starts by emphasizing the broad range of industries affected by
chemical regulations and the costs involved in demonstrating compliance.
Through the use of the firm-level data set, and building on earlier work in
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this field, the chapter argues that there are substantial costs to businesses
that take measures to meet new regulations. Chapter 9 found that com-
pliance costs are lowered due to participation to global value chains in the
case of REACH, but not in the case of RoHS.

Chapter 10 looks at chemical regulations that might impact on export
performance. While compliance with regulations will raise costs, it might
also signal improved product safety and quality and facilitate access to
export markets. Firm-level survey data are used to estimate the effects of
technical regulations on the entry of firms to export markets, the number
of export markets entered and the amount of products exported. The
chapter shows that compliance with RoHS and REACH increases the
probability that firms will enter export markets, as it would demonstrate an
overall level of competence and quality. However, it is also found that
compliance decreases the number of export markets entered, possibly
because compliant firms focus their efforts on the EU market: trade
diversion from non-EU markets outweighs the signaling effect.

Chapter 11 on ‘Diffusion of quality and environmental management
systems through global value chains: cases of Malaysia and Vietnam’ by
Iguchi and Arimura also considers the signaling issue, but focuses on the
relationship between product-related environmental regulations in che-
micals (PRERCs) and the diffusion of ISO9001 and ISO14001. Using
the same firm-level data sources on Vietnam and Malaysia, they consider
the relationship between insertion into global value chains and the
adoption of these ISO standards. Given that standards are a means by
which businesses are able to obtain information about the capabilities and
processes used in supplier firms, there is an expectation that adoption of
the two standards will be higher among firms that export, directly or
indirectly. Overall, the levels of ISO9001 adoption are greater than for
ISO14001 across both countries.

The chapter shows that adoption of ISO9001 is higher among firms
whose customers have made requests about addressing the chemical
content of their products. Such certified companies are also more likely
to be exporters. For ISO14001, the relationships are less clear-cut. In
Vietnam, ISO14001 is associated with customer concerns about che-
micals, but not in Malaysia. Conversely, exporting firms in Malaysia
are more likely to adopt ISO14001, but not in Vietnam. It does,
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however, appear to be the case that firms that adopt ISO9001 are more
likely to adopt ISO14001 subsequently. The overall implication is that
the development of chemical regulations has not facilitated a flight to
‘pollution havens’ in developing countries, as these countries are also
adopting environmental standards.

Ramungul in Chapter 12 on ‘Challenges of EU chemical regulations: the
case of Thai firms’ discusses the responses of Thai firms during their transi-
tion to bring their products to comply with EU regulations through a study
of survey results in Thailand. The data set for Vietnam, Malaysia and Japan
provides data for one year but the data from Thailand covers three years,
which enables an examination of dynamic changes by firms in response to
regulation. It also shows that the differences in reaction depend on the
positions of firms in supply chains. The chapter clearly shows that compli-
ance was driven by customers, andmiddle-stream firms have been reactive to
customers and regulatory requirements. Tightly connected supply chains
help firms to comply with regulations.
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Part I
Regulatory Challenges Under

Globalization



2
Regulation, Standards and Risk
Management in the Context of

Globalization

John Humphrey

2.1 Introduction

Increased interactions between national economies resulting from globa-
lization create new regulatory challenges. Some of these challenges relate
to removing obstacles to globalization, and in the area of trade in goods
the World Trade Organization (WTO) has been successful in creating a
framework for limiting barriers to trade. However, nation-states may also
wish to manage globalization by developing rules that place restrictions
on trade. Jacoby and Meunier suggest that the management of globaliza-
tion has been a key element of EU policy over the past two decades:

the concept of “managed globalisation,” articulated explicitly as the
central doctrine of EU trade policy since 1999 suggests that order and
control should be restored to the process of globalization by framing it
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with rules, obeying these rules, and empowering international organi-
sations to make and implement these rules (Jacoby & Meunier,
2010: 304).

The mechanisms through which such rules are developed and enforced
vary considerably. In their analysis of transnational regulatory arrange-
ments, Keohane and Victor argue that transnational regulations run the
gamut from “fully integrated institutions that impose regulation through
comprehensive hierarchical rules” (which would be a description of
WTO) to “highly fragmented collections of institutions with no identifi-
able core and weak or non-existent linkages between regime elements,”
with many variants in between (Keohane&Victor, 2011: 8). Specifically,
they argue that regulatory arrangements that emerge out of interactions
between a multiplicity of interdependent states and interests that change
over time result in “regime complexes,” which have been defined as “an
array of partially overlapping and nonhierarchical institutions governing
a particular issue-area” (Raustiala & Victor, 2004: 279).1 These arrange-
ments include both public regulations and private standards.2

This chapter is particularly concerned with how risk management has
been incorporated into the regulation of trade. This chapter considers
regulation in three sectors: forest protection, food safety and chemicals. In
each of these areas, the management of globalization involves multilevel
and multi-actor systems that lack comprehensive hierarchical rules.
Alongside transnational public governance through a variety of institu-
tions, transnational private governance also plays an important role in
developing risk-management approaches to trade regulation. In addition,
nation-states use bilateral arrangements to regulate trade—particularly
restraints on market access and treaties that influence risk management in
exporting countries. In the construction of these governance mechan-
isms, economic and political power matters. More powerful nations
impose or negotiate rules and regulations, as do powerful businesses.

1Quoted in de Burca et al. (2013: 735).
2 In this paper regulation is an activity will be applied to both public and private initiatives. When
considering particular instruments, there will be reference to private standards (which do not have
the force of law) and public regulations (which do).
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Market access is an important weapon, for both governments and busi-
nesses. As a result, weaker agents—governments and businesses—are
standards takers.

A lot of attention has been given in recent years to the impact of private
standards on the economies of developing countries, in part because of
the importance of private standards in agricultural and food exports and
the importance of these sectors for the livelihoods of the poorest. In
particular, the development of risk-based approaches in private standards
has been seen to have particularly onerous consequences for poor produ-
cers (Fuchs et al. 2011; Graffham et al. 2007). However, public regula-
tion, including the development of risk-based strategies, continues to
develop, and understanding recent developments in this area will clarify
the challenges facing developing countries in globalized trade.

2.2 Responding to the Challenges
of Globalization

The regulatory challenges arising from globalization have received a lot
of attention in recent years. Observers have frequently emphasized the
growth of transnational private governance—regulatory initiatives that
are designed move left, implemented and enforced by largely non-state
actors:

An increasing portion of business regulation emanates not from conven-
tional state and inter-state institutions but from an array of private sector,
civil society, multi-stakeholder and hybrid public-private institutions oper-
ating in a dynamic, transnational regulatory space. Accounting standards,
fair trade labels, forestry certification schemes, labor rights monitoring,
transparency standards, and many more: transnational business governance
(TBG) has grown in scope and importance as production, consumption, and
their impacts globalize and as states reconsider established modes of regula-
tion (Eberlein et al. 2014: 1–2, stress in original).

In some areas, transnational private governance arises because govern-
ments do not wish to act, or are prevented from acting. Nevertheless,
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transnational private governance also addresses issues on which govern-
ments do have the power to act. Food safety is an area where govern-
ments have a long-standing and continuing commitment to regulation,
but where private standards schemes have also proliferated. Why do
private initiatives emerge in these areas?

Three reasons are commonly put forward to explain this. First,
governments may themselves seek private involvement in standards
development when they recognize a problem but defer to private sector
expertise and outsource the creation and development of regulatory
initiatives to private sector actors, as is seen with international financial
regulation (Botzem, 2008) and with accounting and electrotechnical
standards (Büthe & Mattli, 2011).

Second, the increasing complexity of value chains and the emergence of
new risks create regulatory challenges that are beyond the capacity of estab-
lished public controls. This is very evident in the food industry, which has
become increasingly fragmented, not only in terms of geographical locations
and trade, but also in terms of longer supply chains with greater numbers of
actors involved in the movement of food from farm to fork. The use of
established food safety controls such as border inspection is seen to be
inadequate to face the new challenges. In this context, governments may
seek to place more responsibility on businesses to ensure food safety, with
private standards being one of the responses to the new obligations.

Third, it is argued that transnational public regulation is frequently
impeded by differences in approaches between powerful global actors that
make consensus impossible to achieve, preventing the creation of new
hierarchical regimes. There are various instances of private standards arising
as a response to public deadlock. The Greenhouse Gas (GHG) Protocol was
developed when “Dissent among [developed countries] about the role of
emissions trading, and thus, the possible uses of GHG emissions accounting
standards took the issue of accounting methodologies off the agenda for
inter-governmental cooperation” (Green, 2010: 2, emphasis in original).
Similarly, Gulbrandsen (2014: 78) argues that the failure of inter-state
initiatives accounts for emergence of the Forest Stewardship Council (FSC)
and Marine Stewardship Council (MSC) initiatives. Bernstein and Cashore
(2007) provide a similar argument in the case of private regimes for forest
regulation. For chemicals, the Strategic Approach to International Chemicals
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Management (SAICM) emerged in the context of the inability of leading
nations to agree to a new binding agreement on chemicals because of their
substantial differences in approach. The scope and financing of SAICM itself
was also subject to lengthy negotiations and compromises, reflecting these
differences (Perrez, 2006: 250–253).

The novelty of private regulation and private standards schemes3 has
created a lot of interest in the role of private actors in global regulation.
This may reinforce a tendency to argue that private standards are gaining in
importance, while public regulations and regulatory activities are in decline.
Such a tendency is frequently linked to analyses of neoliberalism and
expressed in ideas such as the privatization of governance and the decline of
public regulatory capacity in the face of both globalization and the fragmen-
tation of global power following the emergence of new actors on the global
stage. Private regulation is certainly an expanding field, but it does not
displace the public. Many public initiatives are being taken to manage
globalization and achieve extraterritorial effects. Governments have devel-
oped a range of mechanisms that are risk-based and preventive and involve
behind-the-border changes in exporting countries. These will be discussed in
this paper. In other words, in spite of the extension of transnational private
governance, national governments and intergovernmental organizations con-
tinue to be actively involved in regulation processes.

The European Union (EU), in particular, has made extensive inter-
ventions in areas such as trade in forest products (to be discussed later),
the effectiveness of the “competent authorities” responsible for food
safety in exporting countries, and the promotion of new transnational
regulatory structures (e.g., SAICM for chemicals).4 All of these initiatives

3 The difference between a standard and a standards scheme is that a standard is a series of rules for
behavior. A standards scheme also has rules, but they are complemented by monitoring and
enforcement mechanisms that are designed to ensure compliance. For a discussion of the activities
involved in the creation and operationalization of private standards, see Henson and Humphrey
(2010, 2012).
4One of the drivers of these tendencies in the EU is the extension of the mechanisms for
managing the internal market in the EU to relations with non-EU trading partners. Changes in
food safety legislation, for example, were undertaken in response to the crisis in EU food safety
and the recognition that variations in practice within the EU were not sustainable in the context of
a single market.
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seek to manage globalization. Such initiatives may be undertaken by
public agents alone, but there are also interactions between public autho-
rities and private agents, with public authorities working with and
through private agents, or placing specific demands upon them.

This chapter will consider regulations concerned with controls over
production and trade that are designed to impact upon the products
imported from other countries and the processes by which they are
produced. This section begins by considering two different ways in
which the welfare of citizens in one country can be influenced by how
products are produced in other countries. It follows by considering
regulation as it applies to intrinsic and extrinsic product characteristics,
and concludes with a consideration of how globalization impacts with
differing levels of severity generate different regulatory strategies and
different forms of implementation.

2.2.1 Global Impact Pathways

There are two ways in which production of goods in one country
can have effects on citizens in another. The first is through trade.
Globalization greatly increases the flow of products across national
boundaries. Ideally, the level of safety of imported products should
be no less than that of products produced domestically, but regula-
tory requirements and levels of regulatory capacity (specification,
implementation and enforcement) vary from country to country.
Therefore, increasing trade may result in increasing risks to citizens
that arise from practices outside the jurisdiction of the consuming
country. Food safety is an example of the challenges posed by (i) the
sourcing of more products from a greater range of countries with
different levels of development and food safety capabilities, (ii) the
increasing complexity of trade (food products and food inputs may
be traded and processed in multiple countries), and (iii) the recogni-
tion of new safety challenges (such as mad cow disease and microbial
contamination). Governments and businesses have to decide how to
keep these risks to acceptable levels by considering what types of
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controls might be introduced and the points along the value chain
where they would be most effective. While much trade in food has,
and continues to be, regulated predominantly through border inspec-
tions of products and paperwork, there are serious limitations to this
approach.

The second type of regulatory challenges relates to the global impacts
of production and trade. These include pollution, resource depletion
and loss of biodiversity (e.g., the discussion in the study by van
Waarden, 2012). They originate in particular places and at particular
times, but their effects, taken in aggregate, have impacts on countries far
removed from their origin. Depletion of resources or loss of biodiversity
can have global impacts, creating a need for transnational initiatives to
address them. Private standards that address, in one way or another, the
issue of the management of common resources include the MSC, FSC
and the Round table on Sustainable Palm Oil (RSPO). Similarly,
chemical pollution, CFCs and GHG emissions have potentially serious
consequences for human health and reproduction right across the world.
Some, but not all, of these challenges are being addressed through both
public regulations and private standards, as well as through intergovern-
mental agreements.

These issues can be addressed through a broad range of policy instru-
ments. The direct impacts arising from trade can be most directly
addressed through trade measures, and these appear increasingly to
involve “behind-the-border” measures designed to solve problems at
source rather than through border controls. To the extent that poor
regulatory capability in exporting countries is a key issue, then the focus
may switch to governments and regulation in exporting countries, rather
than particular products, and if many exporting countries face the same
challenges, then broad-based programs aiming at improving the produc-
tive and regulatory capacities of a number of countries might be the
most effective response.

With respect to the global (indirect) impacts, one obvious solution
would be a global one—global agreements to create collective responses
to challenges such as resource depletion and environmental destruction.
However, where such agreements are not forthcoming, action by both
governments and consumers may try to shape activities in exporting
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countries through positive and negative sanctions. In particular, market
access to larger economies is one of the major instruments that can be
used to shape the behavior of exporting countries.

2.2.2 Choice of Regulatory Strategy

One frequent distinction made in relation to the regulation of the
characteristics of products and the ways they are produced is that
between product and process standards. Product standards lay out
rules concerning the intrinsic characteristics of products. They define
characteristics that are acceptable or unacceptable—in general or in
particular circumstances (e.g., for particular usages). In terms of regula-
tory strategy, product standards are enforced through performance-
based regulation (Coglianese & Lazer, 2003: 694) that is applied after
the product has been made. Products that do not meet the standards for
the uses for which they are intended may then be excluded from the
market and placing them on the market is an illegal act. Enforcing a
product standard requires some way of assessing the relevant product
characteristics. Border inspection is one way of achieving this, as is
approval by the authorities in exporting countries (e.g., through the
use of SPS certificates).

Process standards can be used as a substitute for product standards. In
this case, the overall objective of the standard is achieved through
controlling the way products are made, transported and stored. This
approach is most useful when the assessment of product characteristics
through inspection is difficult to achieve. The case of microbial con-
tamination in fresh fruit and vegetables is a good example of this
strategy. Microbial contamination is difficult to detect through inspec-
tion because it can exist in small quantities that are very unevenly
distributed within product lots. Random testing may not capture levels
of contamination that could subsequently endanger consumers.
Therefore, standards that identify the pathways through which products
could become contaminated and introduce measures to eliminate these
risks can be a more effective means of achieving food safety. The
mechanisms for devising these rules are discussed later.
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Process standards can also be developed as a means of promoting or
enforcing particular ways of producing products that are valued for
their own sake. The goal is not to produce a product with certain
characteristics, but to implement processes that have desirable impacts.
Examples include Fairtrade (for which the process objective is to
improve the livelihoods of producers), environmental standards that
aim to limit the negative environmental impacts of agricultural produc-
tion (Rainforest Alliance, etc.), standards aimed at protection of forests
(FSC, the PEFC5 family of standards, RSPO and government initiatives
such as the European Union’s Voluntary Partnership Agreements for
forestry) and standards relating to social impact (SA 8000, Ethical Trade
Initiative, etc.).6 In this case, the characteristics to be controlled are
extrinsic to the product.

Such process standards can be managed in two different ways. First,
there is what Coglianese and Lazer refer to as technology-based regula-
tion, which specifies “technologies to be used or steps to be followed”
(Coglianese & Lazer, 2003: 694). These mandate particular technologies
or procedures that, if adopted, should lead to particular desirable out-
comes. The standard itself identifies the problem and how it should be
addressed. Examples would include the requirement for specific testing
regimes and purity requirements for water used in agriculture.

Coglianese and Lazer identify a second approach to regulation, manage-
ment-based regulation. In this form of process control, there is no attempt
to specify a particular way of responding to potential hazards. Instead,
businesses are obligated to produce “plans to comply with general criteria
designed to promote the targeted social goal” (2003: 694).7 A requirement
for firms to introduce HACCP would be an example of management-
based regulation. The requirement is not to introduce a particular

5 Programme for the Endorsement of Forest Certification.
6 Some standards schemes may combine a variety of product and process standards. Standards
relating to good agricultural practices, for example, can be aimed simultaneously at impact issues
such as protecting the environment and product issues such as food safety.
7 The term “social goal” indicates that the goal of the regulation is to affect something which has
consequences external to the enterprise. If all the costs and benefits of a firm’s actions impacted
clearly, directly and unambiguously on the firm, there would be no need for regulation.
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procedure, but rather to show that risks have been identified and plans for
eliminating or controlling them introduced. This approach is useful when
the hazards facing enterprises vary considerably. It follows that if two
factories have different levels of different hazards, their plans for containing
them would be different.

2.2.3 The Severity of Risk

It was noted earlier that decisions about the introduction of private
standards and public regulations are usually framed by considerations of
costs and benefits. One consequence of this is that the way in which
regulations are designed and implemented can vary substantially accord-
ing to the level of risk to be addressed. The higher the perceived risk
(and perceptions of risk will vary between agents), the greater the efforts
to contain it, and the more likely it is that preventive strategies, often
based on a risk management approach, will be employed.

This issue can be approached from the perspective of the presumption
of innocence as opposed to the presumption of guilt. Border inspection
regimes and tort law work on the basis of a presumption of innocence.
In the EU, there is a legal obligation on food business operators not to
place unsafe food on the market. However, imported products that are
not inspected are assumed to comply with regulations, including the
general obligation that food is safe. Many products that have not been
inspected at the border are allowed to enter the country. In other words,
there is a presumption of innocence. Action will only be taken if at some
subsequent point in time a product is found not to be compliant.

The presumption of innocence may change to a “presumption of guilt”
when the severity of the risk is higher and/or the risks of non-compliance
with regulations are great. This applies to both public regulations and
private standards schemes. In the case of private standards for food safety,
for example, food processing establishments (and the products coming
from them) are not considered compliant until they have shown them-
selves to be compliant through third-party certification. In this case, the
presumption is one of guilt—in the absence of certification by a particular
standards scheme, businesses that use that scheme will not accept that the
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establishment is compliant and will exclude it from their supply chains. No
certification means no purchases.

Similarly, when products have the potential to create serious conse-
quences—for plant or human health, the economy or long-term sustain-
ability—public regulatory strategies will also tend to move toward a
more interventionist approach based on the presumption of guilt.
Regulatory practices in the case of high-risk foods, such as foods of
animal origin, would be an example. In many countries meat processing
is considered to be an activity that poses high risks for human health,
and consequently food safety regulations focus on the origin of patho-
gens and contaminants: meat processing plants are required to imple-
ment hazard analysis and critical control point (HACCP) controls.
HACCP systems are frequently backed up by on-site inspection by
public inspectors. Governments may also impose specific controls in
response to the identification of specific hazards that are considered both
important for health and for which past experience indicates that there is
a risk of contamination. The use of risk-based controls for fresh produce
in the United States is discussed below.

2.3 Regulation in Food, Forestry
and Chemicals

Standards and regulations vary according to the nature of the hazard that
is to be controlled, the type of regulatory strategy to be employed and
the severity of the risks involved. How do these factors influence the
involvement of public and private actors? This question will be explored
through the analysis of developments in regulation into three sectors:
forest protection, food and food safety, and chemicals.

2.3.1 Forestry

The critical regulation issue in the forestry sector is the sustainable manage-
ment of forests. In this context, sustainable management can refer to a
broad range of issues, including sustainable forest production, protection
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of plant and animal life, forest rights for local populations, leisure activities,
etc. These issues are seen to have impacts not only on localities and
communities, but also more broadly. The destruction of tropical rain-
forests, in particular, leads to loss of biodiversity and the destruction of
valuable habitats. Two private standards are important in forestry—the
PEFC family of standards and the FSC. They compete for market share.
Both standards work on the basis of certifying forests that are managed
according to certain principles and then identify timber that has been
sourced from such forests and operate traceability systems that enable this
identification to be maintained as timber is processed and incorporated
into a wide variety of products. While the two major schemes diverged
initially and responded to different groups of stakeholders, there has been a
convergence between the two standards in recent years, partly because
governments have made clear their own preferences through their purchas-
ing policies (Gulbrandsen, 2014: 79).

These private standards arose partly as a result of failures to reach
globally binding agreements on forestry. The inter-governmental option
failed to take off in the late 1980s and early 1990s, when proposals for a
labeling system for sustainably-produced tropical timber, and later a
binding UN Convention both met with resistance from some timber-
exporting countries (Auld, 2014: 71–72; Overdevest & Zeitlin, 2014:
29). As Overdevest and Zeitlin note, the simple expedient of imposing
unilateral trade restraints based on environmental considerations was
also unavailable because of its incompatibility with WTO rules
(Overdevest & Zeitlin, 2014: 30). The creation of the FSC in the
1990s was in part as a response of the failure of these initiatives. This
process and the factors that led to the FSC are discussed by Auld (2014).

The biggest limitation of both schemes is their limited coverage in
developing countries. One recent estimate of global coverage of forest
sustainability standards puts the overall figure at 33% of the world’s
forests (Auld, 2014: 1), but Marx et al. (2012: 85–87) provide data for
2011 showing that coverage of the FSC forest management scheme in
Africa, Latin America and Asia was under 10%. Given that protecting
tropical rainforests was one of the main motivations for forest standards
in the 1980s and 1990s, poor coverage of tropical forests is a major
shortcoming.
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In response to this challenge, governments have continued to inter-
vene, not only within their own jurisdictions, but also in the manage-
ment of forests in other countries. Legality Assurance Systems (LAS) or
Legality Verification (LV) systems are being promoted by a number of
governments, including those in developing countries that were unsym-
pathetic (or hostile) to private certification (as discussed in Cashore &
Stone, 2014). The legality assurance approach has also been promoted
by the EU. While LAS have been offered by private sector certifiers, the
coverage of the LAS approach has been considerably enhanced by the
EU, which has negotiated with countries supplying tropical timber to
extend the production and trade controlled by such schemes, redefine
what is meant by “legal” and strengthen their monitoring and enforce-
ment mechanisms. These schemes are designed to assure that exported
timber conforms to the legal requirements of the exporting country.
Illegal timber cannot be traded.

The Forest Law Enforcement, Governance and Trade (FLEGT)
Action Plan, published by the EU in 2003, resulted in two initiatives.
The first is the EU Timber Regulation (EUTR). This established assur-
ance of legality as a requirement for placing timber (sourced from within
the EU or elsewhere) on the EU market. This placed an obligation on
organizations trading in timber to ensure that the supplies they used
were legal (Forest Stewardship Council, 2013).

This uses market access as a means of enforcing regulations relating to
forest management. It also puts part of the burden of ensuring legality
on the private sector and foresees a role for private certification schemes.
The European Commission’s own guidance notes refer to “laying down
the obligations of operators who place timber and timber products on
the market” (The European Commission, 2013: 1), and operators are
required to work with a due diligence system (DDS) to prevent illegal
timber being placed on the market. Importers have a number of ways of
meeting this due diligence requirement. The EUTR refers to “voluntary
forest certification and timber legality verification schemes” in the con-
text of the requirement for a DDS, but still puts the onus on private
sector operators to “determine whether the scheme incorporates a stan-
dard that includes all the applicable legislation” (The European
Commission, 2013: 15). An FSC document on the EUTR (Forest
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Stewardship Council, 2013) provides an extensive discussion about the
interaction between certification schemes and EUTR obligations.

This regulation is designed to have a considerable effect on the way
exporting countries manage their own resources, and its impact is greatly
increased through a second measure adopted by the EU, the FLEGT
VPA. The VPAs are agreements that the EU has signed with a number
of important timber exporting countries.8 These address the legality
issue from the supply side, focusing very directly on the challenges of
extending the scope and effectiveness of controls over forestry in devel-
oping countries. In effect, the VPAs are designed to promote the devel-
opment of national-level legality assurance schemes in timber exporting
countries. Such schemes, if effective, would demonstrate that timber has
been legally produced and acquired. As described by the Commission:

“[VPAs] are bilateral agreements between the European Union (EU) and
timber exporting countries, which aimed to improve forest sector govern-
ance and which ensure that the timber and timber products imported into
the EU are produced in compliance with the laws and regulations of the
partner countries. Under VPAs partner countries develop control systems
to verify the legality of their timber exports to the EU. The EU provides
support to establish or improve these control systems. Once ratified and
implemented the VPA is legally binding on both parties, committing
them to trading only in verified legal timber products” (The European
Union and the Republic of Indonesia, 2011).

One of the incentives for agreeing to a partnership is that imports from a
country with which the EU has signed a voluntary partnership agree-
ments (VPA) are assumed to be compliant with the EUTR, and impor-
ters are under no further obligation is to prove legality (Fishman &
Obidzinski, n.d.).

The implementation of legality assurance requires a range of actions
to make it operational and effective. In one of the FLEGT briefing notes
produced by the European Union and the Republic of Indonesia five

8 By the end of 2011, these included Ghana, the Republic of Congo, the Central African
Republic, Indonesia and Liberia (Overdevest & Zeitlin, 2014: 36).
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different elements of a timber LAS are identified. These are summarized
in Table 2.1, together with indications of the ways in which negotiations
around VPAs can affect how an LAS is defined.

This approach offers some advantages compared with private stan-
dards schemes. Private schemes only apply to exports that are covered by
the scheme. The VPAs go much further. As well as applying to all timber
exported to the European Union, the goal of the VPAs is to subject all
timber exports from partner countries to legality assurance. In the case of
the EU Cameroon VPA, the treaty summary provided by the EU states:
“The Agreement goes beyond the limited product coverage proposed
in . . . ‘the FLEGT Regulation’ . . . to cover trade in all timber products
and, in doing so, commits Cameroon to building a system that will
provide assurance to the EU that all forest products from Cameroon are
legally harvested and produced and contributing positively and sustain-
ably to Cameroon’s growth.”9 Similarly, the briefing note on the
EU Indonesia VPA states that “Indonesia has committed to using its
Indonesian TLAS control systems to verify the legality of all exports of
timber and timber products, regardless of the destination” (The
European Union and the Republic of Indonesia, 2011: 12). Given
that one of the weaknesses of both import control schemes and private
certification is the relatively rapid growth of demand in emerging
markets where government and consumer pressures for standards are
lower, this extension of export controls is significant. The EU is using a
combination of its market power as a major buyer of tropical timber
products—in conjunction with concerns on the part of some exporting
governments about sustainable forest management—to both extend the
scope of its agreements beyond bilateral trade and play a part in the
design of LAS in other countries. This is WTO compliant because the
exporting countries are defining what they consider to be legal.

As with all process standards, the effectiveness of this approach depends on
whether the controls in placewould achieve the desired outcomes if function-
ing correctly, and the effectiveness of implementation of the controls. On the

9 http://ec.europa.eu/world/agreements/prepareCreateTreatiesWorkspace/treatiesGeneralData.
do?step=0&redirect=true&treatyId=8986&back=9341.
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Table 2.1 Using Voluntary Partnership Agreements to define what legal and how
legality is to be enforced

Legality assurance system
requirements

How VPAs try to meet these
requirements

A clear definition of what constitutes
legally produced timber. This means
specifying the legal framework and
which laws apply.

The negotiation of the VPAs includes
processes to define and strengthen
the legal framework in the partner
countries. Improvements in govern-
ance, law enforcement and trans-
parency are part of the process (The
European Union and the Republic of
Indonesia 2011: 3). The definition of
what is “legal” may include commu-
nity rights, sustainable harvesting,
protection of biodiversity, etc.

Compliance with the LAS and trace-
ability system has to be verified
through some system of audit/
inspection.

VPAs develop or reinforce licensing
systems based on audit and certifica-
tion. Conformity Assessment Bodies
are responsible for verifying compli-
ance and issuing licenses for opera-
tors (The European Union and the
Republic of Indonesia 2011: 13).

A traceability system that tracks tim-
ber products through the supply
chain from origin to export.

The VPAs support the development of
traceability systems. A FLEGT briefing
note outlines what is required. The
VPAs provide detailed agreements
on traceability procedures, and tra-
ceability is verified by the Conformity
Assessment Bodies.

Licenses have to be issued by some
specified organization. This is an
enforcement role.

VPAs are meant to strengthen gov-
ernance and to provide mechanisms
for enforcement.

Independent monitoring of the system
is required in order to ensure its
credibility.

VPAs include provisions for indepen-
dent monitoring of the system. In the
case of Indonesia, this includes giving
civil society bodies the right to raise
objections to certification or to make
complaints about how forest busi-
nesses are operating. Comprehensive
monitoring and periodic evaluation
are built into the agreement
(European Forest Institute n.d.;
Fishman and Obidzinski n.d.).

Sources: Legality Assurance Scheme requirements, taken from European Commission
(2007: 1)
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first point, concerns have been raised about Indonesia’s definition of legality,
pointing to the fact that the definition of legality varies across four different
types of forests, with controls for state-owned forests greater than for privately
owned ones (European Forest Institute, n.d.: 1). On the second point, the
overall goal of the VPA is clear:

“The core of the VPA process is to define the set of laws and regula-
tions that apply to the Indonesian forest sector (‘the legality definition’),
and to develop the control systems and verification procedures that
ensure that all timber and timber products exported from Indonesia
to the European Union are legal. This means that those products have
been acquired, harvested, transported and exported in line with
Indonesian laws and regulations” (The European Union and the
Republic of Indonesia, 2011: 3).

But reservations have been raised about the complexity of the systems, the
will and capacity of enforcement bodies and the politics of regulation.
Fishman and Obidzinski note that there are many forests and many
companies involved in forestry and timber, but in 2013 there were only
11 evaluators qualified to conduct legality verification (Fishman &
Obidzinski, n.d.: 5–6). Further, these authors observe that the closeness
and complexity of the relationships between the Conformity Assessment
Bodies, the industry they are regulating and the government provides scope
for regulatory capture. It remains to be seen whether these challenges will
be mitigated through the monitoring processes provided within the VPA.
In Indonesia, the VPA recognizes the role of civil society groups and
individuals in pointing to problems, and there is also provision for
“multi-stakeholder monitoring and evaluation working group,” a periodic
evaluation of the whole scheme and independent monitoring of licensed
timber in the EU market (European Forest Institute, n.d.: 3).

2.3.2 Food Safety

This section considers the development of risk-based approaches to food
safety, with a particular focus on the development of food regulations for
fresh fruit and vegetables in the United States and the European Union.
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The types of controls exercised over both domestic food production
and imported food depend in part on the perceived risks arising
from different types of food. The major focus of legislation in both
regions has been on food processing establishments and food of
animal origin. These are where the greatest risks occur and where
food hygiene regulations are strictest.10 In the United States all meat
and poultry processing plants have had to develop pathogen reduc-
tion programs based on HACCP principles following the introduc-
tion by the USDA of the Pathogen Reduction/Hazard Analysis and
Critical Control Point (PR/HACCP) regulation in 1996 (Ollinger
et al. 2004). With such products, there is a “presumption of guilt,”
with producers and food processors having to demonstrate compli-
ance with safety regulations.11

At the same time, there have been significant shifts in perceptions of
the hazards that might arise from fresh fruit and vegetables, both in the
USA and in the EU, leading to changes in both public regulations and
private standards. The shift has been particularly marked in the United
States. For a long time, the United States government was reluctant to
impose controls on the production, harvesting and packing of fresh
produce (fruit and vegetables). Rather than issuing mandatory rules
and enforcing them, government agencies preferred to issue guidelines
and provide tools that farmers could use voluntarily to check the safety
of their farming systems (US Food and Drug Administration, 1998;
USDA, 2009). Among the reasons put forward for taking this hands-off
approach, two are highlighted by Calvin (2003). The first is the diversity
of farming systems in the United States, which makes any country-wide
system of good agricultural practices inefficient—standards applicable
for one type of farming systems might be under- or over-specified for
another. The second is that the scientific basis for strict controls was

10 For food of animal origin, registration of processing plants, assessments of the competence of
food safety authorities in exporting countries and the importer obligations create a much more
stringent regime.
11 These safety regulations for food of animal origin have been tightened in recent years, partly in
response to food safety crises such as BSE (mad cow disease), which has led to greatly increased
controls on live cattle and abattoirs.
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lacking. According to Calvin, “guidelines do not outline specific testing
and monitoring regimes because scientific data is lacking for establishing
more specific guidelines” (2003: 77).12

Nevertheless, repeated outbreaks of foodborne illness arising from
microbial contamination of domestically produced leafy greens (lettuce,
spinach, etc.) and other fruits and vegetables did eventually change
attitudes. In particular, a food illness outbreak in California in 2006
associated with E. coli O157:H7 in spinach led to over 100 people being
hospitalized and 31 suffered from a serious complication associated with
E. coli, haemolytic-uremic syndrome. It also led to a very substantial and
prolonged decline in domestic spinach sales and the threat of import
bans in Canada and elsewhere. In the EU, changing perceptions about
the long-term threats to human health from excessive pesticide residues
in fruit and vegetables led to a tightening of regulations in 2000 (The
Commission of the European Communities, 2000), and repeated food
safety scares in the EU in the 1990s (see Knowles et al. 2007: 46) led to
the EU White Paper on food safety in 2000 and the subsequent estab-
lishment of the European Food Safety Authority (Caduff & Bernauer,
2006: 153–157).13

In neither area did the authorities respond to these challenges by imme-
diately introducing preventive controls. But pressures on business did lead
to the development of standards that achieved precisely this outcome. In
the United States, the damage caused by the 2006 E. coli outbreak led
shippers (the companies that processed and distributed products, but did
not necessarily grow them) in the leafy greens sector, in collaboration with
the California State government, to introduce the California Leafy Green
Products Handler Marketing Agreement (LGMA) (LGMA, 2010).
This introduced technology-based regulation as a strategy for minimizing
the risks of microbial contamination. Good agricultural practices in areas
such as water quality, water testing, worker hygiene and animal intrusion
were prescribed and backed up by audit and certification by the California

12 As will be seen subsequently, this approach to information requirements bears parallels with the
requirements on the US Environmental Protection Agency (EPA) under the Toxic Substances
Control Act (TSCA) to prove that chemicals are harmful before imposing restrictions.
13 See also, Vincent (2004) and Vogel (2003).
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Department of Agriculture. The adoption of the LGMA by shippers
responsible for distributing 99% of California-produced leafy greens
made compliance with its practices effectively mandatory for Californian
farmers growing leafy greens.

In the EU, the most widely adopted standard for certification of farms
growing fresh fruit and vegetables, GlobalGAP (known as EurepGAP
until 2008) established preventive controls for food hygiene and pesti-
cide residues.14 This scheme was developed and adopted by large food
retailers. While the initial motive was to secure compliance with the law
rather than reassure consumers, it is noteworthy that its adoption was
spurred in some countries by food scares that undermined consumer
confidence in the safety of fresh fruit and vegetables, as was the case in
Germany (Rodman, 2008). One initial driver for the development of
this standard was the 1990 Food Safety Act in the UK. This introduced
strict liability for food business operators. This means that they could not
claim a warranty defense—in other words, a defense that they purchased
the food in good faith with a warranty from the supplier, with the result
that the supplier is responsible for any consequences of selling unsafe
product. The Act allowed one line of defense for food business opera-
tors: they would not be found to have committed an offence if they
could show that they had exercised “due diligence” in ensuring that the
supply chain was delivering safe food (UK Government, 1990:
Section 21, para. 1). GlobalGAP and other private standards relating
to food, such as the British Retail Consortium’s Global Standards (see
http://www.brcglobalstandards.com/), are believed to provide a due
diligence defense.

In both the United States and the EU, food safety challenges have led
businesses to lead the way in establishing preventive controls through the
use of private standards backed up by audit and certification schemes.
GlobalGAP, like the LGMA, originally adopted an approach using
technology-based regulation, with early versions of the standard
(which is revised every 4–5 years) dictating very specific procedures to
be adopted at farm level to eliminate food safety risks. More recent

14 The scheme was later extended to a range of other agriculture and aquaculture products.
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revisions have adopted a more management-based approach, requiring
farms to develop credible assessments of risks to food safety, to imple-
ment plans to control for them and to take corrective action where
necessary.

The role of government in this process is not straightforward. In the
United States, continuing concerns about food safety eventually led to
the FDA Food Safety Modernization Act (FSMA) being passed by
Congress in 2010. The Act instructed the FDA to develop and introduce
provisions for both increased use of preventive controls in food proces-
sing establishments and new, mandatory standards for the production
and harvesting of “those types of fruits and vegetables that are raw
agricultural commodities for which the Secretary [of Health And
Human Services] has determined that such standards minimize the risk
of serious adverse health consequences or death” (United States Congress,
2010: Section 105 (a)(1)(A), emphasis added). In other words, controls
were needed because of unacceptable risks to human health arising from
certain categories of fresh fruit and vegetables.

The rules subsequently introduced did mandate the introduction of a
HACCP-based approach, with written food safety plans, monitoring,
corrective actions and verification for food processing establishments.
However, these establishments are not required to show compliance
through certification. They are only required to provide documentation
to the FDA showing that they have the required plans and processes in
place, and it is far from clear how closely this documentation will be
examined. Similarly, the extensive new rules proposed for regulating
farm-level practices have explicitly ruled out the use of audit and certifi-
cation for verifying compliance. The rules provide clear instructions and
a legal obligation for farm to assess risks in their activities (e.g., through
water testing and identification of animal intrusion) and take action
when evidence of microbial contamination, or the risk of such contam-
ination, is revealed. In spite of this, there still appears to be a presumption
of innocence—no proof of compliance is required in advance of any
inspection or identified contamination. The FDA does, however, expect
that business pressures would lead to adoption of the rules. The 2013
proposed rule suggests that a combination of awareness raising and
adoption by retailers of standards that will provide equivalent controls
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at farm level, such as the LGMA and existing USDA certification pro-
grams (US Food and Drug Administration, 2013: 391–392) will pro-
mote adoption, while simultaneously suggesting that inspections by
public authorities will not be the primary basis for securing compliance.

In Europe, Regulation 178/2002, also known as the General Food
Law, introduced an EU-wide approach to food safety incorporating a
risk-based approach. The guiding principles, which were subsequently
incorporated into subsequent regulations on food hygiene, put risk
management at the center of this approach. It specified that the elimina-
tion or avoidance of risks to health requires risk assessment, risk manage-
ment and risk communication (paragraph 17), and emphasized the
centrality of the HACCP methodology for achieving this goal. At the
same time, the General Food Law put food business operators at the
heart of the food safety regime. Paragraph 30 of the preamble to the
General Food Law legislation states that: “A food business operator is
best placed to devise a safe system for supplying food and ensuring that
the food it supplies is safe; thus, it should have primary legal responsi-
bility for ensuring food safety” (The European Parliament and the
Council of the European Union, 2002). Furthermore, “feed and food
business operators at all stages of production, processing and distribu-
tion within the businesses under their control are responsible for ensur-
ing that feed and food satisfy the requirements of feed and food law
which are relevant to their activities” (The European Parliament and the
Council of the European Union, 2004: preamble, para. 4).

How did these changes, which were primarily driven by concerns with
tackling regulatory failures in domestic food industries, impact upon
imports of food into the United States and the EU? In the United States,
the new legislation did introduce specific obligations on food importers.
The FDA Deputy Commissioner for Food, Michael Taylor, emphasized
that importers would be made accountable for food imported into the
United States, being obliged to verify that it was produced in accordance
with US standards, or at an equivalent level of safety (Taylor, 2012). The
proposed rule for importers issued by the FDA requires them to
“develop, maintain, and follow an FSVP [Foreign Supplier
Verification Program] that provides adequate assurances that your for-
eign supplier is producing the food in compliance with processes and
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procedures that provide at least the same level of public health protec-
tion as those required [for food establishments and for fresh produce
safety in the United States]” (US Food and Drug Administration, 2014:
9). The proposed rule sets out three options for meeting this obligation:
(1) for the importer to arrange for on-site audit and documentation of
the foreign supplier by a “qualified auditor,” as defined by the FDA; (2)
to rely on FDA inspection of the foreign establishment; (3) for inspec-
tion by an officially recognized food safety authority in those countries
whose food safety systems have been approved by the FDA. In this last
case, the importer is still obliged to verify that the operation complies
with the rules of the local food safety authority.

This is a significant increase in the obligations placed on importers,
particularly with respect to food processing establishments. A presump-
tion of innocence remains (as it does for the UK Food Safety Act),
because it is not clear that importers have to provide proof of the
effectiveness of the measures they are taking.15 However, there would
be severe penalties for not having a FSVP, and risk-averse importers
would adopt one of the three options in order to meet their legal
obligations. Given that the rules for food processing establishments
appear to indicate that third-party certification provided by private
standards-setting organizations may provide evidence of compliance
with FDA requirements, importers might regard such certification as a
convenient means of meeting their obligations.16

In the case of the EU, a literal reading of the regulations on food
hygiene introduced in 2004 would suggest that with respect to food of
non-animal origin (including fresh fruit and vegetables) food business
operators in third countries are expected to comply with food hygiene

15 As Coglianese and Lazer (2003: 699) point out, there are varying degrees of oversight associated
with management-based regulation. This can range from no examination of the systems put into
place up to detailed analysis of the steps taken to ensure conformance to legislation.
16 The rule for food processing establishments does not endorse third-party certification, but it
does state that “to the extent that scientific and technical information available from GFSI or
another standard setting organization provides evidence that a control measure, combination of
control measures, or the food safety plan as a whole is capable of effectively controlling the
identified hazards, a facility may use such information to satisfy the validation requirements of the
rule” (U.S. Food and Drug Administration, 2015: 56054).
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regulations (European Commission, 2006: 14–15), and as a corollary,
importers have a responsibility to ensure that there are sufficient food
safety controls in place in the country of origin. The legislation states
that: “Food and feed imported into the Community for placing on the
market within the Community shall comply with the relevant require-
ments of food law or conditions recognized by the Community to be at
least equivalent thereto or, where a specific agreement exists between the
Community and the exporting country, with requirements contained
therein” (The European Parliament and the Council of the European
Union, 2002: Article 11).

But how difficult is this? There is the possibility that products
imported from countries that have food safety controls validated by the
EU would generally be accepted as being safe, with no obligations on
businesses, but obligations on governments to show that the competent
authorities for food safety are in fact competent. In fact, controls appear
even less stringent than this. The EU guidance notes on food imports and
hygiene regulations state that “with regard to food of non-animal origin,
it is in many cases sufficient that exporting establishments in third
countries are known to and accepted as suppliers by importers of food
into the community” (European Commission, 2006: 10). A study by
Neeliah et al. (2013) of exports of shrimp and fresh vegetables from
Mauritius suggests that the controls facing fresh vegetable exporters are
substantially less demanding than for those exporting fishery products.
The exceptions to the presumption of innocence are products with
known risks (such as nuts from countries with previous records of
aflatoxin contamination), for which intensified border inspections are
required, and for which improved access to the EU market is dependent
upon preventive controls being introduced by governments and the
exporting countries. A discussion of exporting country responses to
aflatoxin restrictions and the types of preventive controls that might be
adopted can be found in the study by Diaz Rios and Jaffee (2008).

Controls over fresh produce imports only increase after non-compli-
ant products have been detected. In spite of this, the use of preventive
controls by large food retail companies in some European countries has
increased. As was noted previously, one reason for this is the overall legal
requirement to place safe food on the market and the adoption of
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standards as a strategy for containing the risks from possible food safety
lapses—risks to food retail businesses as much as to consumers. This can
also be seen as a brand protection strategy by large retailers. In the UK,
brand protection issues would have been exacerbated by the issue of due
diligence.

In the fresh fruit and vegetables sector, then, governments have
created legal frameworks that make businesses responsible for the safety
of imported food that they might place on the market. Preventive
measures are not obligatory and an assumption of innocence still pre-
vails. Nevertheless, there are two ways in which the new food safety
measures have impacts on exporting countries. The first is that govern-
ments may promote the adoption of new food safety standards in
exporting countries because of the reduced controls placed on exports
from countries that can demonstrate that their food safety systems are
effective. Second, the responsibilities placed on businesses by the new
regulations introduced in the past two decades, combined with the
strategic role of large businesses for whom brand reputation is a sig-
nificant and valuable commodity, have been sufficient to promote the
development and adoption of controls, including private standards, that
make the use of preventive methods into the production and processing
of fresh fruit and vegetables a requirement for entry into some significant
segments of export markets. As will be seen in subsequent papers in this
volume, GlobalGAP has knock-on effects in other countries, and its
relevance for producers in the ASEAN region is discussed in this book by
Nabeshima and Michida.

2.3.3 Chemicals

The chemical industry is a global industry. Global trade in chemicals has
expanded very rapidly in recent years, and there has been a considerable
growth in chemical production and export by developing countries. The
chemicals sector is also global in terms of its impacts, which have
transboundary effects. These arise from trade in chemical substances
and mixtures and from trade in products which incorporate chemicals,
as well as from the release of chemicals into the environment and their
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spread around the world. With respect to the second effect, there are
tens of thousands of chemical substances that are considered as danger-
ous for health or for the environment, and many substances are found in
humans (including newborn infants) and in the oceans and uninhabited
parts of the planet (Bengtsson, 2010: 183–184). Persistent, toxic che-
micals that bioaccumulate are a particular concern because of the risks to
the environment and to human and animal health.

Reflecting these risks, a large number of transnational agreements on
chemicals management have been implemented. Some specific interna-
tional conventions have been created to address some of these issues. As
described by Selin (2013: 111–116), the global chemicals regime con-
sists of a number of binding conventions (Basel on trade in international
waste, Rotterdam on informed consent prior to trade and the Stockholm
Convention on persistent organic pollutants).17 Alongside these conven-
tions, there are also many other transnational initiatives— “with
upwards of 100 international agreements, programs and initiatives on
chemical safety” (Bengtsson, 2010: 204). This is why Selin refers to a
global chemicals regime: “Rather than organizing cooperation under an
overarching framework convention, as in for example the cases of
climate change, ozone depletion, and biodiversity, international legal
and political efforts to address problems of hazardous chemicals are
structured around a diverse set of legally independent treaties and
programs” (Selin, 2013: 107).

In part, this diversity reflects divisions between the major powers
about how to approach chemical safety (Bengtsson, 2010: 205). These
divisions came out very clearly in the difficulties that arose in the
negotiations that led to the creation of the SAICM. This pursues the
goals set out by the World Summit on Sustainable Development in
2002—that “by the year 2020 chemical should be produced and used in
ways that minimise significant adverse impacts on the environment and
on human health” (Bengtsson, 2010: 188). However, the approach to be
adopted by SAICM was the subject of intense negotiation, with dis-
agreements about whether it should incorporate a legally binding

17 See also the account by Simon (2012: 20–21) of these Conventions.
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agreement and the use of the precautionary principle (Perrez, 2006:
250–252). As was noted in the case of forestry, the failure to achieve
inter-governmental responses to global problems was a factor in creating
transnational private governance initiatives. In the case of chemicals, the
initiatives have been public and transnational, with the EU REACH
program particularly important.

The main conventions on control of chemicals are targeted at parti-
cular substances and mixtures that have been identified as particularly
hazardous for humans, animals and the environment. However, one of
the challenges of chemical regulation is that among the many thousands
of chemicals that are produced and used, information about their
toxicity is lacking and also quite hard to establish. Here, national
regulations on production, storage, use and recycling are more relevant.
The traditional approach to chemical regulation worked on the basis of
“acting only against proven effects” (Hansson & Rudén, 2010: 73), even
though minimal information was available on the toxicity of many
chemicals.18 In other words, there was a presumption of innocence.

The shortcomings of this approach have been highlighted by critiques of
the 1976 Toxic Substances Control Act (TSCA) in theUnited States. It has
been characterized as ineffective in either “assessing the hazards of the great
majority of chemicals” or “controlling those of greatest concern,” or “moti-
vating investment in . . . cleaner chemical technologies” (Schwarzman &
Wilson, 2011: 103). The TSCA puts the emphasis on government (the
Environmental Protection Agency) to provide scientific proof through a
quantitative risk assessment that chemicals are dangerous before their
production or use can be restricted, but it places no obligation on chemical
companies to create or provide the information thatmight support a proper
assessment. As has been argued forcefully by Sachs, “The default presump-
tion of TSCA, therefore, is that the vast majority of chemicals can be freely
marketed, even absent any toxicity testing, unless and until EPA can prove
that they pose unreasonable risks” (Sachs, 2009: 1827).

18 According to Hansson and Rudén, this lack of information extends even to the chemicals
produced in the largest volumes (Hansson & Rudén, 2010: 72).
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In the EU, the “presumption of innocence” stance held until the
1990s. Then, a series of chemical disasters pointed to the weakness of
EU legislation. Just as food safety crises led to the White Paper on food
safety in 2000, a review of EU chemicals regulation was launched in
1998 and a White Paper on chemical safety produced in 2001 (Hansen
& Blainey, 2006: 270–271; Heyvaert, 2010: 219–220). This process
culminated in the REACH Regulation in 2006. This legislation repre-
sented a paradigm shift in chemical regulation:

“With the enactment of REACH in 2006, the EU launched a second
generation of chemical regulation. The legislation is, in many respects, the
‘anti-TSCA’—the transatlantic converse of the American regulatory regime.
It fundamentally reshapes the €537 billion European chemical market and
embodies a new paradigm in global chemicals management in which the
burden of proof on chemical safety is shifted from government to industry
for the most hazardous classes of chemicals” (Sachs, 2009: 1833).19

The presumption of innocence is replaced by a presumption of guilt. In
order to gain access to the EUmarket, chemical companies need to provide
data to show that products are safe. REACH places the onus on producers
and importers of chemicals to provide the relevant data. The data required
covers both hazards and risks. Hazards are the result of the intrinsic
characteristics of a chemical, while data on risk “combines laboratory
findings of hazard with analysis of actual human exposure to the com-
pound. Risk, therefore, is the product of hazard and exposure” (Sachs,
2009: 1835–1863). This hazard and risk analysis requirement is usually
summed up in the expression “no data, no market.”

The data requirement is a fundamental element of chemicals risk manage-
ment, as discussed by Bucht (2010).20 It provides information about the
hazardous properties of chemicals. This information is also transmitted along
the value chain so that users of chemicals are properly informed about their
properties. Chemical use information is also central to risk analysis, as this is

19 Similar arguments are made by Schwarzman and Wilson (2011: 103–104).
20 For an analysis of the content of the REACH legislation and what it is designed to achieve, see
Karlsson (2010), Biedenkopf (2015) and Heyvaert (2010).
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the basis for calculations of exposure (by workers, by consumers, etc.). This
information then provides public institutions with a basis for decisions about
how to regulate particular chemicals. The data requirement places new
responsibilities on the private sector in the same way that private sector
obligations and actions were generated by EU regulations on food safety
and forestry. It is businesses that are required to provide information and to
conduct risk assessments. At the same time, businesses are obliged to provide
information for downstream uses of chemicals (Heyvaert, 2010: 223). This is
a major departure compared to the TSCA and to regulatory approaches in
Canada and Japan (Naiki, 2010). As Heyvaert notes, however, this does not
mean that public authorities abandon their responsibility for chemical safety.
REACH involved a strengthening and centralization of EU authority to
enforce chemical regulations (2010: 224).

The overall goal of REACH is to achieve the safe production and use of
chemicals in the EU. In order to achieve this, the EU has obliged chemical
companies from many parts of the world to meet EU requirements with
respect to information provision, compliance with restrictions on usage
and investigation of possible substitutes. By shifting the burden of proof in
one of the largest chemical markets in the world, the legislation promotes
sharing of information about chemical hazards across many different
countries. It also provides information that can be used by many autho-
rities, public and non-public, and has encouraged harmonization and
emulation. It provides a template for governments seeking to raise levels
of control over chemicals, and a challenge to governments that do not.

The REACH legislation clearly uses access to the EU market to impose
European norms and standards on other countries. Businesses in other
countries have to change the way that they obtain and provide data on the
safety of chemicals marketed in the EU, as discussed by subsequent chapters
in this volume. Biedenkopf (2015: 122) shows that almost one-quarter of
chemical dossiers provided by companies were submitted through the repre-
sentative bodies appointed by foreign companies to make submissions. This
figure does not include submissions by European subsidiaries of transnational
companies, so the overall level of submissions by foreign companies would be
even higher. This is the most direct way in which EU regulations impact on
other countries, but just as VPAs in forestry are designed to affect trade with
third countries, REACH will have broad impact through its influence on
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policy development in other countries. At the most basic level, this might
arise through the use of the data generated by REACH to inform domestic
decision-making. This is seen clearly in the case of the response in California:
“In crafting its new chemicals policy, California is looking to Europe for
regulatory models, chemical lists developed under EU directives and for
potential hazard data that could become available under REACH”
(Schwarzman &Wilson, 2011: 116).21

The response of other governments to EU regulations could vary con-
siderably, as has been argued by Sachs (2009: 1847–1854)—ranging from
opposition (including through the WTO)—not responding because the
costs outweigh the benefits, harmonizing domestic regulations with
REACH requirements and seeking transnational regulation as a means of
providing an acceptable substitute for REACH.22 The case of California
indicates that government (in this case the State government) responses
will partly be determined by their appetite for regulation, with the federal
government in the USA taking a more oppositional stance. The choice of
response(s) will also be influenced by the costs and benefits of incorporat-
ing REACH-like controls in the domestic market—how important is the
export market in general and the EU market, how big a change will be
required and what will be the costs? Exporting countries may decide to do
nothing, leaving the response to private businesses, but even if this is
considered to leave too much of a burden on the private sector and to
potentially undermine competitiveness, the level to which domestic reg-
ulations are harmonized with REACH will vary. This comes out clearly in
the analysis of the Japanese response to REACH provided by Naiki (2010).
Japanese authorities have not replicated REACH in domestic legislation,
although there are controls on production and use of chemicals that are
more stringent than in the United States. The responses of other businesses
and governments in Asia to REACH and RoHS regulations are discussed
in subsequent papers in this volume.

21 For further discussion of the use of the data on chemicals generated by REACH, see Biedenkopf
(2015: 125–126).
22 For countries closely tied to the EU market, such as the countries of the European Economic
Area, there is no choice but to closely harmonise domestic regulations with those applying within
the EU (Heyvaert, 2010: 230–231).
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2.4 Conclusions

The literature on private standards has pointed to the limitations of
government regulations in a globalized world, and there has been
increasing recognition of the importance of business actors in regulat-
ing production and trade through the use of private standards.
However, these trends should not obscure the continuing role of
public regulations—not only in placing constraints and requirements
on traded products, but also the potential of these regulations to
directly impact upon production systems in exporting countries.

The analysis of the regulation of production and trade in the forestry,
fresh fruit and vegetables and chemicals sectors shows that, first, pre-
ventive controls—controls that introduce obligations on producing and
importing businesses that are designed to reduce or eliminate risks—can
be developed and adopted by private companies or by a mixture of
business and non-business actors. This is seen clearly in the private
standards developed in the forestry and fresh produce sectors.
Nevertheless, it is also apparent that the growth of private standards
has, itself, been shaped by public interventions. In some cases, govern-
ments may actively promote private certification schemes when they
recognize their role in providing effective preventive controls and offer
private certification as one strategy for demonstrating compliance. In
forestry and in fresh produce, the use of private standards is one of the
options foreseen by legislation concerning import safety. In addition,
private standards have also been developed by businesses in response to
the legal environment created by national governments. These legal
frameworks place obligations on businesses and expose them to certain
risks arising from non-compliance, and private standards are then devel-
oped as a means of meeting the obligations and reducing risk exposure.

Second, it is clear that some governments—and in this paper the focus
has been mostly on the EU—are able to use market access as a means of
securing changes in exporting countries. In some cases, as with food safety,
the changes may be aimed at improving the safety of products exported to
the EU, but in other cases, the goal is much broader. In the case of forestry,
one salient feature of the EU’s VPAs is their intent to influence forest
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management through establishing legality norms that apply to all exports
(including third countries) This concern with products that will not be
imported into the country originating the regulation is a logical outcome of
the recognition of the indirect harm that can arise from practices that, for
example, undermine biodiversity or increase GHG emissions.

Third, it is clear that import controls sit alongside intergovernmental
treaties, a broad range of global initiatives (such as SAICM) and bilateral
agreements. There is a broad arsenal of attempts to manage globalization,
and different sectors may benefit from different initiatives. Governments,
too, may make different strategic choices about the use of instruments.
Across the three sectors, there are marked differences in the nature of public
interventions.

Fourth, the precise impact of preventive controls can vary consider-
ably according to the way in which they are implemented. It was argued
that the switch from a presumption of innocence to a presumption of
guilt has a major impact on the challenges facing exporting countries
and exporting businesses. How developing country governments and
businesses respond to the challenges created by the increased use of
preventive controls is the subject of the papers in this volume.
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3
Regulatory Diffusion from Europe to Asia

Etsuyo Michida

3.1 Introduction

Environmental regulation imposing requirements on product character-
istics or production processes, which we call product- or process-related
environmental regulation (PRER), are increasing globally to protect
health, safety, and the environment. As Chapter 2 discusses, risk man-
agement under globalization is increasingly important, and PRERs have
been introduced to tackle the challenge. However, PRERs affect trade,
firm operations, and consumers, even outside the jurisdiction of the
regulations. The importance of PRERs is demonstrated by the World
Trade Organization (WTO) Technical Barriers to Trade (TBT)
Committee, to which member countries submit notifications about
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regulatory changes that significantly affect trade.1 Half of the notifica-
tions to the committee between1995 and 2014 concern protecting
human health and safety or the environment.2

The European Union (EU) has been the world’s most influential
economy in environmental policy since the 1990s (Keleman and Vogel
2010; Vogel 2012) and the EU enacted important PRERs in the 2000s.
An influential EU PRER, the Restriction of Hazardous Substances
(RoHS) Directive was issued in 2003 and restricts the use of hazardous
substances, such as heavy metals and flame retardants, in electrical and
electronic products.3 The RoHS is intended to address at the source the
problem of waste that contains hazardous substances and causes health
problems or environmental degradation. The RoHS was implemented
together with the Waste Electrical and Electronic Equipment (WEEE)
Directive. The WEEE Directive controls hazardous substances in end-
of-life products through collection or recycling so that the waste does
not pollute the environment. The other EU PRER is the REACH,4

which covers chemicals and a list of substances of very high concern
contained in a wide variety of products. REACH was introduced to
overcome some shortcomings of pre-REACH European chemicals pol-
icy such as complex legislation, lack of data, slow risk assessments of
chemicals, and lack of innovation in developing safer chemicals
(Biedenkopf and Park 2012, pp.782–791).5

PRERs introduced in an important market to manage risks involved in
products have far-reaching effects on trade, especially in developing countries
that now occupy a large portion of global value chains (GVCs) in manu-
facturing. Export-oriented developing countries are particularly aware that

1 In the WTO TBT Committee, countries can raise concerns about economies that intend to
introduce regulations.
2Of the 12,457 notifications from 1995 to 2014, 5961 notifications are on the protection of
human health and safety and 1441 are on protection of the environment (WTO 2015, p. 12).
3 RoHS Directive 2002/95/EC. It was revised by 2011/65/EU to RoHS 2.
4 Regulation (EC) No 1907/2006 of the European Parliament and of the Council of 18 December
2006 concerning REACH, establishing a European Chemicals Agency.
5 Beside RoHS and REACH, the End-of-Life Vehicles Directive was issued in 2000 and prohibits
the use of certain heavy metals in motor vehicles. Directive 2000/53/EC of the European
Parliament and of the Council of 18 September 2000 on end-of-life vehicles.
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they are or will be affected by PRERs of other countries. If local firms do not
meet PRERs, the firms cannot export to regulatedmarkets, and the country’s
export competitiveness and economic growth are impaired. Moreover, some
high-endmarkets in developed nations can be accessed only through supply-
ing components or ingredients to multinationals’GVCs. Even for firms that
do not export directly, participation in the GVC requires firms in developing
countries to meet various PRERs. Firms may not be able to stay in the GVC
if they do not satisfy PRER requirements and will lose their most important
gateways to regulated markets. As the number of PRERs increases globally,
Asian governments have actively responded by helping firms satisfy PRERs
and by adopting PRERs in government policies by creating their own
PRERs, resulting in policy diffusion.

The literature has extensively examined policy diffusion among the
developed countries (e.g., Vogel 1995, Busch et al. 2005). The discussion
in this chapter is closely linked to Vogel (1995), which discusses trade
policy and the making of environmental or food regulatory policy. Vogel
(2000) suggests that environmental regulation is being shaped more by
forces outside nations through globalized trade using the case of developed
countries. However, there is little in-depth discussion on policy diffusion
to developing countries. This chapter extends the discussion presented by
Vogel by including cases of policymaking in Asian developing countries
and by adding new perspectives on the global supply web covering those
countries and new related issues. This chapter6 examines the motivations
and implications of policy diffusion in developing Asian countries. Cases
are shown where developing countries exhibit differences from developed
countries, indicating that diffusion to developing countries requires addi-
tional attention. The following questions are examined.

1. Why are PRERs introduced in a pioneering country and diffused to
other developed countries?

2. How do developing countries in Asia respond to PRERs?

6While this chapter focuses on diffusion of regulations, Chapter 5 examines diffusion of private
standards.
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3. Is Asia moving to a race-to-the-top or a race-to-the-bottom with
diffused policies?

4. Does policy diffusion lead to policy fragmentation or harmonization?

This chapter focuses on PRERs, whereas previous political science
literature has dealt with policy diffusion and convergence in the context
of general environmental regulation. Environmental regulations on pro-
ducts and processes affect firms differently from other environmental
regulations that control emissions or effluents at production sites.
Mandatory emissions regulations on production sites do not affect other
jurisdictions, although firms that invest and operate in a country with such
regulations are subject to them. However, firms need to comply with
PRERs irrespective of production locations. Even though some firms
make small parts, such as screws or plating, and they are not fully aware
which markets their products are destined for, they are remotely asked to
comply with the EU regulations. This makes the mechanism of the PRER
effects distinct from other environmental regulations on production sites
and more relevant to developing countries, where many export products,
both final and intermediate, are produced using cheap, abundant labor.

3.2 Innovative Policy and Diffusion
in Developed Countries

Some studies offer insightful analyses for understanding the motives of a
pioneer country for introducing stricter regulations. The first motivation lies
in tackling a new environmental challenge through introducing innovative
policy. Second, innovative policy tends to receive support from firms. A
developed, greener country that has environmentally conscious voters tends
to set stricter regulations as it is often easier for firms to comply with
demanding regulation (Vogel 1995). Introducing stricter regulations sets
business ground that makes firms with advanced environmental technology
more competitive over competitors with lower environmental technology.
Firms in developed regions have more advanced technology. Therefore,
environmental regulation is beneficial for developed economies as the
industrial policy of a large, influential economy under globalization.
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Third, a large open economy has an incentive to impose strict regulatory
standards because the compliance costs are shifted to foreign countries
through international trade, and compliance can be enjoyed at a lower
cost due to the increasing number of suppliers both within and outside the
economy (Staiger and Sykes 2011).

A developed country usually pioneers an innovative policy. Innovative
policy in the pioneer country can be diffused to both developed and
developing countries. Policy diffusion is the process through which
pioneering policy originating in one jurisdiction affects other jurisdic-
tions, and the process happens without negotiated agreement
(Biedenkopf 2012, p. 106). Although globalization reduces the role of
sovereign nations and places more pressure on governments from inter-
national markets and multinational corporations, innovative policy that
is created by a limited number of pioneering countries is adopted in
other countries, resulting in policy diffusion (Jänicke 2005). One strand
of the discussion on diffusion is centered on environmental policy
introduced in some leader countries and diffused to other developed
countries through learning processes to solve similar environmental
problems. For developed countries, policy diffusion is more about
diffusion of global norms of sustainable development (Jörgens 2003).7

3.3 Diffusion of the EU RoHS to Asia

Diffusion of regulations to less developed or less environmental friendly
regions is not a new phenomenon. However, the mechanism and
motives of diffusion are different from diffusion among developed
countries. This section examines diffusion of the EU RoHS to Asia.8

7Diffusion does not have to result in introducing a similar policy, and responses to the innovative
policy EU REACH differ across countries (Naiki 2010).
8Naiki (2010) examines how EU REACH, EU Chemical regulation did not diffuse to Japan. It
shows that not all product regulations diffuse to other countries. REACH is chemical regulation
and there are complex hierarchy of pre-existing chemical regulation in each country. This makes it
hard for policymakers to adopt new regulation into their pre-existing regulatory system in a
consistent manner even in the case that they wish to do so. One reason for EU RoHS to diffuse
widely is that there was no existing regulations similar to EU RoHS in each country.
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In Asian developing countries, the diffusion of regulations has not
been driven by consumers demanding stronger health and environ-
mental protection or by firms aiming to benefit from economies of
scale by expanding regulatory areas to domestic markets.9 Moreover,
among the countries that have introduced RoHS-like policies, there
are countries that are not ready to implement stricter environmental
policy. Nevertheless, these countries impose product regulations or
standards similar to those in a leading economy, and they do so
voluntarily without international agreements or negotiations, leading
to regulatory diffusion. Table 3.1 shows variants of EU RoHS policy
in Asian countries.

Developing countries in Asia have policy priorities of economic
development and poverty reduction. Implementing innovative envir-
onmental policy that deals with problems beyond urgent needs, such
as air or water pollution that directly affect health, is not a priority.
Even so, why do they follow EU regulations? Table 3.2 shows the
factors involved in policy motivations for adopting a pioneering
policy in developing countries. And following sections examine
these factors.

3.3.1 IncreasingTrade Competitiveness

The most important factor for policy diffusion in Asia is the frag-
mentation of production and global supply chains. Production is
fragmented by the manufacture of components in various countries,
and the trading of components among countries to allow further
processing or assembly (Kimura and Ando 2005). Production pro-
cesses that are part of supply chains connected to the regulated market
need to meet the regulatory requirements in order to keep market
access. The mechanism that we observe for policy diffusion in Asia is
similar to the California effect suggested by Vogel (1995). California
effect refers that tighter regulatory standards have diffused to other

9 See Chapter 4 for the lack of motives for environmental protection in Thailand.
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jurisdictions. The California effect highlighted the relationship
between environmental regulation and trade in policy diffusion.
When countries with a large market enact product regulations, their
trading partners are forced to meet those regulation to maintain their
export market.

Although the California effect can occur within a country, a
similar situation also occurs among countries through international
trade. To maintain export competitiveness, Asian governments have
introduced their own versions of EU PRERs to provide better
information to small- and medium-sized enterprises (SMEs) and to
encourage compliance with their domestic regulation in their own
languages. Export competitiveness is the most important motivation
for policy diffusion in Asia. It is a new type of industrial policy in
the globalization era. In addition to PRERs, diffusion is observed in
ISO standards. Prakash and Potoski (2006) showed that ISO 14001,
which is a voluntary environmental process standard, is diffused
from importing to exporting countries. Arimura et al. (2011) show
that ISO14001 promotes diffusion of green supply chain manage-
ment practices through customer demand.

A number of economic studies have addressed competitiveness, trade and
welfare impact of regulations. Through international trade, domestic regula-
tions alter the balance of competition among domestic and foreign manu-
facturers that sell goods in domestic markets. In an open economy with
consumers who are unable to distinguish the quality of products, countries
producing high-quality goods lose welfare and countries producing low-

Table 3.2 Motivation of variant regulations

Motives Countries/Region

1. Enhancing trade competitiveness China, Japan, Thailand, Turkey,
Vietnam

2. Coping with market failure Japan, California, Thailand, Vietnam
3. Harmonizing domestic requirements Thailand, Japan
4. Adopting policy innovation Japan, California
5. Preventing environmental
degradation

India, Singapore
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quality goods gain. When there is information asymmetry, introducing
regulations or standards that regulate substandard products improves the
welfare of countries that produce high-quality products (Bond 1984).

Regulations that affect trade without imposing a tariff are called
non-tariff measures (NTMs). The effects of NTMs on trade have
garnered increasing attention, partly because globalization has led to a
significant growth in trade, and also because the relative importance of
NTMs has increased as tariffs have been gradually reduced through
multilateral and bilateral trade agreements (WTO 2013, p. 56). The
effects of NTMs on trade are comparable with or larger than that of
traditional tariffs (Kee et al. 2009). NTMs can be divided into those
imposed on imports, those imposed on exports, and those imposed
domestically (Staiger 2012). Domestic NTMs, especially regulations on
products with regard to health, safety, and the environment, are TBTs
in the WTO regime, and TBTs have come under increased scrutiny.
When Asian governments recognize PRERs as TBTs, the governments
attempt to lower the barriers for firms to export to regulated markets.
One approach is to lower the cost of adopting regulations by introdu-
cing a similar policy without directly negotiating with a pioneering
country.

PRERs of a country require manufacturers both inside and outside
the jurisdiction to manage restricted substances used in products. PRERs
may satisfy the WTO’s requirements of equal treatment of domestic and
foreign firms. Nonetheless, international disputes over domestic regula-
tions arise partly because domestic regulations such as PRERs do not
internalize foreign costs. The requirements affect both foreign final-
product producers and parts or component producers, even though
they are not directly subject to the domestic legal requirements.
Negotiations for international agreements, such as free trade agreements
and economic partnership agreements, on environmental policy provide
a means for internalizing neglected foreign costs. Therefore, even in the
absence of concerns over transboundary pollution, international agree-
ments on environmental issues can offer welfare improvement at an
international level (Ederington 2001). However, some governments
may use loopholes when there are both negotiable and non-negotiable
policies, and strategic interactions among countries have been examined
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in the literature (Copeland 1990). China, Japan, Thailand, Turkey and
Vietnam are among the countries that have motivation linked to this
approach.

3.3.2 Market Failures and Diffusion

PRERs can internalize market failures; when products cannot be differ-
entiated based on quality, low-quality goods prevail in a market. A
famous example is the market for lemons (Akerlof 1970). If chemicals
contained in products are not visible and consumers cannot make
choices related to product safety or environmental friendliness based
on their preferences, low-quality products win out. Because information
asymmetry leads to inefficiencies, regulations are introduced to inter-
nalize them by providing information to consumers or by restricting
substandard products. The scope of regulation covers both domestically
produced goods and imported goods.

Another reason that Asian countries have decided to adopt EU
policy is concern over such market failures. Some small developing
countries fear that their domestic markets are filled with substandard
products that cannot be exported to regulated markets. If those devel-
oping countries have enough capacity to decide and implement appro-
priate PRERs within their jurisdiction, products that meet their own
regulations should not do any harm. However, many developing coun-
tries do not have the capacity or finance to conduct scientific impact
assessments of the effect of chemicals or hazardous substances on health
and the environment. To avoid an inflow of products that are considered
less safe in other jurisdictions, countries decide to introduce similar
regulations.

The inflow of substandard products may harm the economy in two
ways. First, hazardous substances contained in products are harmful to
workers in the recycling sector and pollute the environment. The inflow
of products containing hazardous substances may make a country with-
out regulations a pollution haven unless the country introduces a sui-
table level of regulation. Second, if products that do not meet the EU
PRERs cannot be differentiated from those that do, cross-contamination

68 E. Michida



may occur so that the fraction of defective goods exported to the EU
increases. Japan, California, and Vietnam have this motivation.

3.3.3 Harmonization of Requirements

A country like Turkey views regulations consistent with the EU’s as
being important policy for future possible integration into the EU econ-
omy. When introducing regulations, governments are fully aware of the
importance of consistent regulations. This applies to most Asian countries
that depend on exports in the manufacturing sector for economic devel-
opment. Countries want to have regulations consistent with those of
countries with which they have close manufacturing links. Regional eco-
nomic integration helps governments make trade and environmental
policy to accommodate the increase in trade and services.10 However,
Asian countries have attempted to balance national regulations or stan-
dards that are consistent with EU regulation with local regulations or
standards that are better suited to the countries’ situations. Providing
domestically consistent standards and regulations helps SMEs understand
and adopt the rules; participation in global supply chains is a key to SMEs’
growth. Thailand, China, South Korea and Japan have many SMEs and
are among these countries.

When the RoHS was initially implemented, electrical and electronics
multinationals that exported to the EU developed their own thresholds of
hazardous substances or had their own requirements for their suppliers to
comply with RoHS. Consequently, their suppliers faced a variety of
requests for meeting EU RoHS. Some firms were confused about the
mandatory regulations governing exports to the EU. Other suppliers that
have multiple customers need to meet multiple requirements, although all
the requirements are intended to ensure compliance with the RoHS. To
address this confusing situation, the Thai government issued public stan-
dards to clarify the actual requirements (see Chapter 6 for more details).

10 For example, Kojima and Michida (2013) show how Asian governments use trade and
environmental policies to manage the recycling trade.
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In addition to harmonizing requirements to meet the RoHS, it is
also necessary to harmonize data formats that are used to pass informa-
tion about chemicals contained in products throughout supply chains in
order to meet customers’ requirements.11 Because there are currently as
many data formats as there are firms, customer firms provide their own
forms for suppliers to submit chemical data. Copying the same informa-
tion into different data sheets already requires considerable effort, espe-
cially for SMEs with a smaller number of employees. The Japanese
government and an industrial association have taken action to harmo-
nize data formats across industries and countries. This creates complica-
tions for adopting EU RoHS. Moreover, similar regulations have been
introduced in Asia, which causes further complications. Harmonization
of requirements was a motivation for Japan and Thailand.

3.3.4 Adopting Innovative Policy: Supply Chain
Management

EU RoHS and REACH are innovative policies because they require
firms to pass on information about hazardous substances throughout
supply chains. This is because chemicals are not visible in products and
can be identified only by testing or by information from the manufac-
turer. Without the information provided by the firms that choose and
use the chemicals, it is difficult to detect the types and amounts of
chemicals or hazardous substances contained in products. However,
firms are often hesitant to provide chemical information as some of
the information is linked to business secret. Without regulation, chemi-
cal information is passed from suppliers only on a voluntary basis and
information may not be provided by a supplier because of business
confidentiality. To create a supply management system, governments
regard regulation as essential to ensure compliance.

11 Japan began using the common format to share chemical data in 2015. https://chemsherpa.net/
chemSHERPA/
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3.3.5 Preventing Environmental Degradation

Some countries aim to prevent the inflow of substandard products,
which harm consumers and the environment at the end of the product
lifecycle. Countries are concerned about becoming a dumping ground
for substandard end-of-life products. For example, California ensures
that the waste generated by its large-scale consumption does not exceed
its disposal capacity and it does not receive contaminated waste. India
has become a major export destination for waste electrical and electronic
products and is now concerned about becoming a final disposal site for
products containing hazardous substances.

The following section presents country case studies to examine the
motivations behind RoHS-like regulations in China, Japan, Thailand,
South Korea and Vietnam.

3.4 Country Case Studies

3.4.1 China

China has become a major manufacturer and consumer of electrical and
electronic products. In 2006, electrical devices accounted for about 23%
of the country’s total exports.12 In light of China’s dependence on this
industry, the EU’s WEEE Directive and RoHS have had a significant
impact on the Chinese economy. Moreover, China was worried that
many manufacturing firms would not be competitive enough and would
lose out and exit the market soon after the regulations were introduced
in the EU. In 2002, when the EU started discussing the WEEE and
RoHS, China started its own regulatory process (JETRO 2007). China
decided to establish regulations restricting hazardous substances to pro-
tect the environment, conserve resources, promote sustainable develop-
ment in the electrical and electronic industries, and to improve the

12National bureau of Statistics of China. http://www.stats.gov.cn/tjsj/ndsj/2013/indexeh.htm
accessed on July 8, 2014.
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industries’ competitiveness. An official in the then Ministry of
Information Industry, who was responsible for creating the China
RoHS, commented that because China had its own circumstances it
could not adopt EU policy without modification, and that the country
needed to set harmonized policies for development and environmental
protection. The China RoHS was implemented in 2007. It requires
firms to disclose information about hazardous substances voluntarily,
and then obtain China Compulsory Certification for compliance. China
set two stages for implementation of the RoHS. The first stage requires
firms to disclose information and to label products; the second stage
restricts substances and requires certification. Whereas the EU RoHS
regulates final products in the market, the China RoHS regulates all
products, including intermediate products. In China, the RoHS in all
products is preferable for full compliance with EU RoHS. However,
gradual implementation was adopted because of practical considerations
for Chinese firms.13

3.4.2 India

Drafts of the India WEEE and RoHS were released in 2010 for public
comment.14 After revision in 2011, the e-waste (Management and
Handling) rules15 were implemented in 2012. Chapter 5 of the rules
is equivalent to the EU RoHS. The rules are similar to a combination of
the EU WEEE and RoHS and are aimed at tackling the problem of
increasing e-waste, including domestically generated and imported sec-
ondhand waste. In particular, the surge of imports of used electrical or
electronic products has caused environmental pollution when these
products reach the end of their life cycle. Therefore, the primary objec-
tive of establishing the rules was to control e-waste.

13Nikkei Electronics April 19, 2007. “Policy maker for RoHS said on further details to be
publicized in June” http://techon.nikkeibp.co.jp/article/NEWS/20070419/131199/.
14 The revised draft can be obtained from http://moef.nic.in/downloads/public-information/
Modified%20Draft%20E-waste.pdf.
15 http://moef.nic.in/downloads/rules-and-regulations/1035e_eng.pdf.

72 E. Michida

http://techon.nikkeibp.co.jp/article/NEWS/20070419/131199/
http://moef.nic.in/downloads/public-information/Modified%20Draft%20E-waste.pdf
http://moef.nic.in/downloads/public-information/Modified%20Draft%20E-waste.pdf
http://moef.nic.in/downloads/rules-and-regulations/1035e_eng.pdf


3.4.3 Japan

In 2006, the year that the EU introduced its RoHS, Japan introduced
J-Moss (Marking for Presence of the Specific Chemical Substances for
Electrical and Electronic Equipment) in the Japanese Industrial Standards
(JIS).16 J-Moss is an industrial standard made mandatory by ministerial
ordinances from the Ministry of Economy, Trade and Industry (METI).
Manufacturers and importers are obliged to label products containing
designated hazardous substances above threshold levels. In contrast to the
EU RoHS, it is not mandatory to restrict the hazardous substances con-
tained in products.17 It requires firms to label whether products are
compliant with the threshold of hazardous substances in products. No
labeling is required for products containing substances below threshold
levels. J-Moss is intended to disadvantage firms that do not meet the
requirements without restricting the hazardous substances. This solves
the asymmetry of information in the market. J-Moss is not designed to
restrict hazardous substances in e-waste entering the waste stream because
it does not restrict hazardous substances in products. However, labeling
gives a signal for consumers to choose products containing less hazardous
materials and is expected to work similarly as regulation. Moreover, Japan
has an established e-waste collection system and hazardous substances in e-
waste are not considered a major problem.18

In 2004, the National Development and Reform Commission of China
and METI of Japan had a policy dialogue on recycling. Issues related to
chemical regulations contained in products were raised and international
cooperation was discussed.19 In 2005, a working group called “Product 3R
System Improvement”20 was set up by METI to discuss how to adapt
Japan’s regulations to EU RoHS. While recognizing that China and the

16 http://www.meti.go.jp/policy/recycle/main/3r_policy/policy/j-moss.html accessed on June 30,
2014.
17 Personal computers, air conditioners, televisions, refrigerators, washing machines, microwave
ovens, and clothes driers.
18 Interview with a METI official in May 2014.
19 http://www.meti.go.jp/committee/downloadfiles/g41005b60j.pdf.
20 http://www.meti.go.jp/policy/recycle/main/admin_info/committee/h.html#kaigi_01.
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United States were also planning to make adaptations for the EU RoHS,
Japan examined possible adaptation measures considering its own situa-
tion. At that time, large Japanese manufacturing firms had already imple-
mented measures to control hazardous substances contained in products,
so that they could comply with the EU RoHS. There were four main
motivations. The first was to promote reuse or recycling of parts and
components by restricting hazardous substances, similarly to the EU.
The second was to standardize labeling to inform the consumer about
chemicals contained in electrical and electronic products, and to encourage
the spread of environmentally friendly products. The third was to promote
chemical management and adapt further to regulations throughout supply
chains. For a final product to comply with regulations, component sup-
pliers must coordinate and cooperate. The suppliers tend to be small firms
with a limited capacity to comply with the regulations. Therefore, the
fourth was to raise awareness and to promote compliance among SMEs.
However, restriction of the substances was considered secondary to policy
targets because pollution caused by the hazardous substances contained in
electrical and electronic products was already controlled by recycling
regulations. The labeling requirements alone were considered sufficient.21

3.4.4 Singapore

Singapore National Environment Agency gathered public opinions for
Singapore RoHS-like regulation from January to February 2015. The
main motivation of Singapore was to implement measures to reduce
heavy metals in incineration ash and landfill through upstream control.
Singapore is a small-state economy and incineration ash is used for
landfill to extend the national land area. Soil contaminated with heavy
metals will restrict future use of the reclaimed land. The proposed draft
shows that they will regulate smaller categories of electrical and electro-
nic products and adopt the EU RoHS exemption list. Although the EU

21Ministry of Economy, Trade and Industry, June 23, 2006, Documents for Chemicals in Product
Information Sharing Working Group under Industrial Structure Chemical Meeting, Bio Risk
Management Committee. SangyouKouzou Shingikai Kagaku. BaiobukaiRiskkanrisyouiinkai.
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RoHS requires firms to prepare documents for when the authorities ask
for submission, the Singapore RoHS asks firms to submit documents at
the importation stage.

3.4.5 South Korea

The South Korea RoHS was developed considering the EU RoHS, EU
WEEE, EU End of Life Vehicles (ELV) Directive, J-Moss, China
RoHS, and California RoHS. The Act for Resource Recycling of
Electrical and Electronic Equipment and Vehicles, promulgated in
2008 by President Decree No. 20480 and Ministry of Environment
Ordinance No. 267, is a combination of EU RoHS, WEEE and ELV.
The hazardous substances and their concentration limits listed in the
Korean regulations are consistent with those in the EU RoHS and ELV.
Furthermore, the regulations cover not only electrical and electronic
final products but also parts and components, which is similar to the
China RoHS. It applies to producers and importers of electrical and
electronic products and vehicles. Compliance with the regulations limit-
ing the concentrations of hazardous substances is mandatory, and if
fraud is committed, a penalty is imposed.

Korea’s regulations restrict hazardous substances as in the EU and
Californian regulations. However, the Korea RoHS does not require label-
ing, as inChina, and is consistentwith the second stage of theChina RoHS.

3.4.6 Thailand

Thailand has adapted to environmental product regulations through
coordination between government and industrial organizations.
Thailand introduced a Thai Industrial Standard that is similar to the
EU RoHS and is often called the Thai RoHS. It is voluntary for firms to
use the Thai RoHS and compliant firms that receive certification are
allowed to label compliant products, benefitting compliant firms. An
overview of the policy development related to the Thai RoHS is pre-
sented by Ramungul et al. (2013). The Thai government has been aware
of RoHS since 2001, when the first and the second readings of the draft
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directive took place, and the Thai RoHS were introduced in 2009. The
Thai RoHS were created because of pressure from the Federation of
Thai Industry. Thailand has many suppliers of multinational firms,
including those in the EU, USA, Japan and other countries. The report
submitted to Asia-Pacific Economic Cooperation in 2008 by the
Electrical and Electronics Institute22 shows that the Thai RoHS was
developed to harmonize product specifications and avoid the burden of
multiple standards, to increase the number of local RoHS-compliant
suppliers, and to provide industry with technical infrastructure for
guiding acceptable practices and verifying product compliance. In addi-
tion, by establishing its own standards, Thailand aimed to avoid becom-
ing a dumping ground for substandard products. The standard is
voluntary and consumers may not be able to identify non-compliant
products unless compliant products are labeled. Therefore, the Thai
government chose to avoid unnecessary complications domestically
and to maintain the competitiveness of industries. The targets of the
legislation were domestic producers and importers.

3.4.7 Turkey

The EU––Turkey Customs Union was established in 1996, and the
country started negotiation on accession to the EU in 2005. Against this
backdrop, Turkey has attempted to harmonize its regulations with the EU.

3.4.8 Vietnam

Vietnam promulgated Circular No. 30/2011/TT-BCT23 in 2001,
and it was implemented in 2012. Vietnam restricts hazardous
substances in products that enter the Vietnamese market, excluding

22 “Thailand RoHS Development––Status Update” document submitted to the Asia-Pacific
Economic Cooperation in 2008. 2008/SOM1/SCSC/TFTF/003.
23 The English version can be downloaded from http://www.ecolex.org/ecolex/ledge/view/
RecordDetails;DIDPFDSIjsessionid=41EA13916B86129D841AF0EE0584267F?id=LEX-
FAOC107300&index=documents.
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parts and components. The products covered by the legislation are
the same as in the EU RoHS, which was implemented in 2006.24

The regulations apply to organizations and individuals engaged in
the manufacture, trade, or import of electrical and electronic pro-
ducts. Manufacturers and importers of electrical or electronic pro-
ducts are required to compile and disclose information about
regulated chemicals. Vietnamese manufacturers and importers,
who were unaccustomed to the regulation of chemicals in products,
were not well prepared, so the Vietnam RoHS was intended to
prevent substandard products flowing into the country’s domestic
market.

3.4.9 California, United States

In contrast, to the regulations in Asian economies, which mainly focused
on easing the effect of trade on the manufacturing sector, the California
RoHS is more focused on avoiding becoming an e-waste disposal site
because the state, which has a large consumer market, has experienced a
surge in e-waste. The California RoHS was implemented in 2007, and it
required the Department of Toxic Substances Control to adopt regula-
tions prohibiting regulated electronic devices from being sold or offered
for sale in California if the device is prohibited in the EU by the EU
RoHS.25 The California RoHS was directly linked to the EU RoHS to
avoid California from becoming a pollution haven for products diverted
from EU markets. In contrast to the EU RoHS and the regulations in
other countries,the regulations apply to devices with CRT or LCD
displays. This partly reflects the increasing difficulty of offering disposal
sites for e-waste including CRTs.

24 EU RoHS was revised in 2012 and the products covered were expanded.
25 https://dtsc.ca.gov/HazardousWaste/rohs.cfm.
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3.5 A Race-to-the-Top or Pollution Havens?

Policy diffusion could result in either a race to the top, which makes
countries’ policies more stringent, or a race to the bottom, which makes
other country policies’ more lax. A race to the bottom can occur as
countries try to attract firms by intentionally setting lower environmental
standards (Woods 2006;Konisky 2007 for the interstate case in the United
States). If a race to the bottom occurs, there is a concern that developing
countries with weaker environmental regulations may become pollution
havens as pollution-intensive industries move from developed to develop-
ing countries where compliance costs are lower (Mani and Wheeler1998).

Vogel (1995) argues that for product regulation, diffusion leads to a
race to the top rather than to a race to the bottom. After a wealthy
country imposes stringent standards, regulatory competition among its
trading partners that intend to export to the regulated market leads them
to set similar or higher standards. Race-to-the-top diffusion is explained
as being driven by actors—consumers, producers and governments.
When similar regulations are introduced domestically, producers in an
exporting country that have already met regulations in their export
markets can sell compliant products to both the export markets and
the domestic market. Because the producers can exploit economies of
scale as well as competitiveness over firms that produce non-compliant
products, some companies demand higher standards to be introduced
for domestic markets. Moreover, in an exporting country, consumers or
environmental organizations may demand similar standards for products
sold in the domestic market. Therefore, producers and consumers in an
exporting country have incentives to adopt regulations. A government
tends to support this producer or consumer demand. Hale and
Urpelainen (2015) focus on the roles of producers, governments, and
technology diffusion to explain policy diffusion.

Some Asian countries have developed mandatory regulations similar to
the EU to restrict hazardous substances. Although major manufacturing
countries have introduced RoHS-like regulations, there are other countries
that have not yet done so, including Indonesia, Cambodia, and Laos (by
the time of 2015). This is because industrial agglomerations have not yet
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developed in the electrical and electronic product sectors of these countries;
therefore, the governments do not see a need to regulate. Furthermore,
some governments do not have the capacity to examine and implement
regulations. This leads to a partial regulatory race to the top. A question-
naire survey showed that around 50% of Vietnamese firms and 40% of
Malaysian firms use different chemicals depending on the destination
markets (see Chapter 7). This implies that products containing restricted
chemicals are destined for countries without regulations, creating a pollu-
tion haven for substandard product waste in countries without regulation.

3.6 Policy Fragmentation

Policy diffusion may lead to policy convergence regionally or globally
(Jörgens 2003). Policy convergence leads to a better global equilibrium if
problems such as global warming and the depletion of the ozone layer are
tackled by international convention. Global emissions are reduced when
more nations introduce similar policy-by-policy convergence. However,
for product regulation, policy diffusion without hierarchy leads to policy
fragmentation. The RoHS diffusion to Asia discussed in this chapter
demonstrates that policy diffusion with various modifications to the
original policy creates variants and causes complications for producers.

There are diverse motivations behind regulatory diffusion from the EU to
Asia. Although manufacturing activities along supply chains take place
globally, regulations are formulated in individual countries to reflect their
specific motivation and circumstances. Governments attempt to modify the
policies that correspond to the EU policies to suit domestic conditions;
however, this creates complexity for manufacturers that have global supply
chains.

Although RoHS-like environmental regulations in different countries
are similar, they are slightly different in terms of targeted products,
reporting requirements, monitoring, labeling, and other areas. When
firms are required to place specific labeling on products or to meet specific
requirements for products, economies of scale in the production of a single
product that can be sold to many countries cannot be exploited.
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International policy diffusion creates policy fragmentation and firms
must comply with multiple countries’ regulations. The life cycle of
products—from procurement of materials, production of parts and
components, assembly, distribution, consumption, recycling, to disposal
of end-of-life products—takes place along globally dispersed value
chains, whereas product regulations are formulated and implemented
within jurisdictions reflecting each country’s situation (WTO 2012).
Therefore, regulatory diffusion creates complexities for business activ-
ities and has a significant effect on firms. No platform has been devel-
oped for coordinating PRERs. The TBT Committee of the WTO offers
a venue for countries that introduce NTMs to inform other members
and for countries that may be affected to raise concerns.

3.7 Conclusion

When innovative product regulations are introduced in an important
economy to protect consumers and the environment, the regulations
have prompted other countries to learn and have diffused voluntarily
without international agreements. Our case studies on countries’ policy
reveal that the main motives behind the adaptation of regulations in Asian
countries fall into the following categories: maintaining export competi-
tiveness, preventing the inflow of hazardous materials to protect health and
the environment, harmonizing domestic private requirements that are
created by firms to adapt to PRERs, adopting policy innovation, and
preventing the environmental degradation. In Asian versions of PRERs,
there is a weaker motivation to protect health, safety, and the environment,
although this is the main motive in the pioneering policy.

“Policy diffusion has made Asian regulation stricter, creating a race to the
top, which has benefitted health, safety, and the environment in developing
countries. However, as the policies have been designed to maximize trade
benefit rather than to protect the environment, the policies and their imple-
mentation offer limited benefits to health and the environment compared
with the pioneering policy. In addition, from a regional perspective, regula-
tory diffusion creates only a partial race to the top because some countries do
not introduce and implement PRER owing to a lack of policy capacity.
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From a trade perspective, diffusion through adaptation of policies
may not be efficient, although policy diffusion partly creates policy
convergence. Creating similar versions of regulations has caused policy
fragmentation, which makes smooth trade over the global supply web
around world more difficult. Under globalization, the manufacture of
parts and components depends on the competitive advantages of each
country, and a product is rarely completed within a single country;
rather products consist of parts and components manufactured in
many different countries. An increase in regulatory complexity may
hamper trade and put SMEs that have smaller capacity to understand
the regulatory environment abroad at a disadvantage. Policy diffusion in
the Asian context may do more harm than good unless international
coordination over policy diffusion is properly managed.

Problems related to chemicals in products have been raised as an emer-
ging global policy issue in the Strategic Approach to International
Chemicals Management, a policy framework for promoting chemical safety
globally under the International Conference on Chemicals Management.
To achieve global environmental governance on chemicals, it is desirable to
coordinate the fragmented environmental policies at a global level, because
duplication of regulations across countries disrupts transnational economic
activity. To achieve coordination, it is necessary to examine the current
situation and to elucidate policy motivations. Examining why and how
non-EU developing governments introduce regulations and standards simi-
lar to those in the EU will help future policy coordination.
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Adapting to EU Chemical Regulations:

The Experience of Thailand

Nudjarin Ramungul

4.1 Introduction

The electrical and electronic equipment (EEE) industry and the auto-
motive industry are important to the Thai economy. In 2014, the
country’s top three export products were from these sectors and
accounted for about 42% of total export value. These industries have
created more than 1 million jobs, with large enterprises providing about

This paper summarizes the efforts made by the National Metal and Materials Technology Center
(MTEC) and its partners to support Thai industries to adapt to products’ environmental and
chemical safety legislations during 2002 to 2012. However, the views and opinions expressed in
this paper are strictly those of the author and should not be purported to represent the views of
MTEC.

N. Ramungul (*)
National Metal and Materials Technology Center, National Science,
Pathum Thani, Thailand
e-mail: nudjarr@mtec.or.th

© The Author(s) 2017
E. Michida et al. (eds.), Regulations and International Trade,
IDE-JETRO Series, DOI 10.1007/978-3-319-55041-1_4

85



half of them. The shift of market regulations toward technical require-
ments, especially those related to substances contained in products, will
undoubtedly affect the Thai economy.

In the past decade, Thailand has extended its supply-chain network,
becoming a factory for the world. Most of the country’s factories (>90%)
are operated by parts and components makers who supply their products
along local and global supply chains to assemblers. Thailand is also a
major supplier of finished products such as air conditioners, refrigera-
tors, and automobiles. Considering the complexity of the EEE and
automotive supply chains, the challenges facing these industries include
not only exporting the finished products to overseas markets such as
Europe but also supplying goods to firms along the supply chain which
may or may not know the final destinations of their products.

This chapter presents some of the measures taken by the NationalMetal
and Materials Technology Center (MTEC) and its partners during
2002–2012 to support the Thai EEE and automotive industries in trans-
forming their production practices to produce products that comply with
modern environmental and chemical safety (ECS) regulations, particularly
regulations like the European Restriction of certain Hazardous Substances
(RoHS) in EEE Directive (European Parliament 2003a) and the
Regulation on Registration, Evaluation, Authorisation and Restriction of
Chemicals (REACH) (European Parliament 2006). ECS regulations have
many implications. This chapter focuses on only the part of ECS regula-
tions related to chemical substances within manufactured products.
MTEC, a national research center that specializes in materials technology,
provided technical assistance to support Thai industries in adjusting their
practices in order to eliminate hazardous substances from products and
processes and to achieve greater sustainability.

4.2 Adopting EU RoHS

Actions related to RoHS in Thailand date back to 2002 when the
Department of Foreign Trade in the Ministry of Commerce formed a
strategic subcommittee to monitor drafts of the EU WEEE Directive
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(European Parliament 2003b) and RoHS and to provide policy recom-
mendation to the government. Unfortunately, this subcommittee was
disbanded during government restructuring under the Administrative
Reorganization Act, BE 2545 (2002). Nevertheless, the subcommittee’s
initial work planted seeds in several specialized institutions, including
MTEC (Fig. 4.1).

To clarify the subcommittee’s initial concerns on the status of the
EEE industry in relation to the provisions mandated by RoHS, MTEC
conducted a preliminary survey to assess the state of the industry in
February 2002. This initial survey results together with responses from
interviews with top executives led MTEC to realize that the Thai EEE
industry had underestimated the implications of RoHS. The reasons for
this were identified as a lack of understanding of materials technology
and the extended producer responsibility concept.

2002~2005

RoHS
Enforcement

REACH 1st candidate List
REACH Notification

(of SVHC)
RoHS 2
publishedREACH

Enforcement

2006

Join IEC TC-111
Field survey of
initial status

Thai TC-111 Mirror Committee (TC 1008)

Thai RoHS Standard (TIS 2368-2551 (2008))

Form ThaiRoHS Alliance

Train Thai Trainers in Japan

Collaborate with JAMP/JEMAI

Raising awareness

Technical training & Consultation

Train the
Trainer

Develop practical
guideline for Thai

Ind.
45

Companies

40
Trainers/Auditors

Train pilot
companies

Capability Building Programs for analytical
laboratories

JAMP Seminar & Workshops
Train by Thais2 inter-laboratory

studies
27 Labs participated

Practical training for
Thai RoHS

Enforcement
Authority

Sign MOU with
JEMAI

20+ Seminars

30+ Training Courses

2007 2008 2009 2010 2011 2012~

Fig. 4.1 Summary of key activities during 2002–2012 (Source: Author
generated)
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The EEE industry relies on a variety of materials to produce products
with cutting-edge performance. Materials used in the industry are often
modified to achieve desirable characteristics. Many firms, particularly
those that supply parts or provide manufacturing services in the supply
chain, used modified materials without fully understanding the content
or purpose of each modifier. The industry’s lack of awareness of the
complexities of materials led to underestimation of the adjustment
process, and hence, underestimation of the time required before their
products could become RoHS-compliant. In particular, firms did not
recognize that prohibited substances could already be incorporated in
their products even though they did not use the substances.

Therefore, before any real actions could begin, during 2003–2004,
MTEC launched a series of seminars under the theme “Ecomaterials” to
provide basic knowledge on hazardous substances in materials and
products and the impacts of these substances on the adjustment to
become providers of RoHS-compliant products. The leaders in the
industry began to worry after realizing that (i) the directive was intended
to control the content of restricted substances in products not emissions
from factories, (ii) the materials they used were in fact not pure, and (iii)
the restricted substances were incorporated into products for technical
reasons.

The actual adjustment process in Thailand started around the second
half of 2003, mostly via mandates by multinational corporations
(MNCs). Most MNCs set a deadline for phasing out the restricted
substances, generally no later than mid-2005, which was one year before
RoHS enforcement began. Different MNCs took different approaches.
In general, however, most subsidiaries of MNCs were required to adjust
their materials management system, and to realign and re-qualify all
suppliers in order to ensure proper RoHS compliance. All producers
along the supply chain were expected to provide satisfactory proof of
compliance or else non-compliant orders would be terminated.

The original version of RoHS did not include technical specifications.
Notably, it did not specify permissible maximum concentration values,
standard test methods that it would recognize, or a means for verifying
declarations of conformity by producers. Without official criteria, proof
of compliance became the most troublesome issue for both vendors and
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purchasers. Purchasers tended to protect themselves by imposing strict
measures while gathering as much information from suppliers as possi-
ble. These actions overloaded the supply chain with complex technical
questions and requirements. More importantly, most brand-name cus-
tomers set their own standards, which generally required suppliers to
provide proof of compliance by means of analytical testing.

Actual practices related to analytical testing of supplied materials and
parts as required by purchasing firms during this period had several
technical problems. First, requests were very rigid and MNCs’ guidelines
had to be strictly followed. Suppliers were required to provide analytical
results for all restricted substances even if they were irrelevant, for
example, analytical results to prove the absence of PBBs and PBDEs in
metals or ceramics,1 and analytical results to prove the absence of
mercury in aluminum alloys.2 Second, the analytical testing methods
specified were often not suitable for the types of substances and the
required detection level; for example, “ICP certificates” were required for
all six restricted substances covered by RoHS in all supplied materials
and products.3 Third, although standard test methods existed for certain
heavy metals and brominated flame retardants (e.g., EPA test methods),
they were developed and validated for wastewater and sludge samples.
There were no standard test methods available for determining the levels
of the six restricted substances in EEE materials and products, which are
more difficult to analyze. Fourth, though capable of testing toxic pollu-
tants in environmental samples, laboratory technicians were unfamiliar
with analysis of the target substances in engineering materials, and at the
time, few suitable certified reference materials (e.g., printed circuit board

1 Polybrominated biphenyls (PBBs) and polybrominated diphenyl ethers (PBDEs) are polymers
used as flame retardants in plastics. Metals and ceramics do not require flame retardants and are
typically produced by high-temperature processes exceeding the decomposition temperatures of
PBBs and PBDEs.
2Mercury and aluminum are incompatible materials. Mercury will constantly destroy the natural
protective layer of the aluminum, leading aluminum to rust very rapidly. Since this reaction does
not consume mercury, it will continue until either aluminum is completely destroyed or mercury
evaporates out entirely.
3 Inductively coupled plasma (ICP) is used for analyzing trace elements (e.g., the elements Cd and
Pb) but would be inappropriate for identifying and quantifying the restricted polymers.
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with certified concentrations of lead and cadmium, or polystyrene with
certified concentrations of PBB and PBDE) were available for labora-
tories to verify their performance.

At the same time, Thai industries were losing their competitive
advantage to competitors with lower labor costs. RoHS-compliant pro-
ducts offered a solution to this problem. To produce such products
efficiently, RoHS compliance must be a quality item that firms aimed to
control and improve. Like other quality items, RoHS compliance should
be confirmed via quality assurance systems. MTEC, therefore, estab-
lished the Trace Element Analysis Lab to serve as a contact point for
companies that needed assistance. MTEC published a book (National
Metal and Materials Technology Center 2004) and organized short
courses in “Materials and Impurities in Electrical and Electronic
Components.” The objectives of these activities were to provide basic
background information about materials and to convince firms to adopt
RoHS compliance as a new quality item.

4.2.1 ThaiRoHS Alliance

The efforts of Thai producers to comply with RoHS requirements up to
then had not been coordinated, with companies regarding each other
more as competitors rather than as allies. The status of the adjustment
process in Thailand around mid-2004 is illustrated in Fig. 4.2. This state
of affairs put the heaviest burden of proof on the weakest link in the
supply chain. It had become clear to most stakeholders that the unorga-
nized approach only put unnecessary burdens on all parties and did not
necessarily guarantee that products would always be free of the restricted
substances. At the fourth “Ecomaterials” seminar organized by MTEC
in collaboration with the Federation of Thai Industry (FTI), the
Electrical and Electronics Institute (EEI), the Pollution Control
Department, and the Department of Industrial Works, on September
16, 2004, over 340 participants from more than 130 companies agreed
on the need for all stakeholders to cooperate in establishing necessary
structures to improve the ability of the country to address RoHS
requirements and to increase the competitiveness of Thai products. As
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a result, the ThaiRoHS Alliance was formed, which is an informal group
of representatives from manufacturers, research institutes, testing labora-
tories, equipment providers, and private and government organizations.
These various players came forward and shared their knowledge and
expertise to help establish the necessary support platform for improving
the industry’s ability to handle the new market regulations.

The first task for the ThaiRoHS Alliance was to identify the root of
the problems and formulate an action plan to ease the situation.
Through the alliance’s activities, it was realized that the biggest challenge
for most Thai producers was not finding alternative materials but rather
finding competent suppliers, establishing a cost-effective materials con-
trol program, finding ways to verify and guarantee compliance, and
building up experience to master new processes.

The alliance laid out three important goals:

(i) Find consensus on testing methods
(ii) Find consensus on acceptable requirements and guidelines for estab-

lishing compliance (declaration of compliance)
(iii) Help one another to bolster the competency of laboratories

1st Tier receive management policy
from head quarter and/or inquiry

from customers

Internal adjustment

Supply Chain Re-alignment

Monitoring program

Will be here in
couple of months

• Manufacture audit

• Material datasheet

• Adjustment Plan
• New management system

• Internal review
We are HERE

Force changes
in supply chain

“Chain Reaction”

• Document review
  (Certificate of compliance)Supply Chain/Supplier review

Fig. 4.2 Status of Thai EEE industry in 2004

(Source: Ramungul, N. (2004))
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4.2.2 Supports from the European Delegation
to Thailand

In 2005, MTEC received funding from the European Delegation to
Thailand through the Small Project Facility program to implement two
capacity-building projects: the TREE-Green Project (“A practical guide-
line to become RoHS/ELV compliance producers and preparation for
the Energy using Products (EuP) directive”) in collaboration with FTI,
EEI, and the Institute for Small and Medium Enterprise Development;
and the PRO-TREE Project (“Capacity build up for the determination
of levels of regulated substances in electrical, electronic and automotive
parts”) in collaboration with FTI.

4.2.2.1 TREE-Green Project

The TREE-Green Project planned to implement actions in two areas: (i)
formulating an integrated package for producers that wished to become
a hazardous substance-free (HS-free) product provider and (ii) arranging
for appropriate preparations for the upcoming Energy using Products
(EuP) Directive (European Parliament 2005). The main activities imple-
mented under the TREE-Green Project are summarized in Fig. 4.3.

In activity 1, MTEC established a website (www.ThaiRoHS.org) to
become an anchor point for Thai companies that wanted to learn more
about relevant directives and about the recommended approaches to
adjusting their practices to become HS-free producers. During the one-
year duration of the project, about 250 documents were published on
the website and accessed more than 150,000 times. The download
center had about 190 documents that were downloaded more than
50,000 times.

Note that the role of the website was not just information dissemination.
It also served as a consultation platform for producers that had technical
problems and/or difficulties understanding the directive. Figure 4.4 shows
some of the topics discussed in the website’s discussion forum.

Activity 2 of the TREE-Green Project aimed to stimulate meaningful
collaboration and to strengthen the ThaiRoHS Alliance such that it
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4.  “Helper” (Trainers,
Consultants, Auditors)

5. Pilot
Company

Analytical
Capability
Build-up
project

Those who want to
become HS-Free

manufacturers

3. Training
Courses

2. Guideline
& Tools

1. Data/Information
Center

Participate/Pro-active role in international development

Fig. 4.3 Activities under the TREE-Green project

(Source: Author generated)

1.   Is there any way we can reduce CRM problem?

2.   I heard that there will be Interlab on XRF

3.   Some questions about RoHS; Restricted substances
      and packaging; 

4.   Homogeneous materials

5.   RoHS test method? Accuracy of EDXRF, ICP
      method 

6.   Cd and EEE; Need help on SoC; RoHS and PCB

7.   Definition of Green product?

8.   Frequency of analytical testing under ELV
      directive?, ELV Exemption?

9.   Does Japan control exports of EEE? Korean RoHS
      & Packaging directive?

10. Which products are covered by REACH?

Fig. 4.4 Examples of topic under discussion in www.ThaiRoHS.org forum

(Source: Thai RoHS.org)
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could contribute to practical guidelines and templates for companies
that wished to fulfill requirements for RoHS and the End-of Life
Vehicles Directive (ELV) (European Parliament 2000). This develop-
ment carefully considered industry needs in order to provide all neces-
sary components in one package so that it would be ready for any
company to implement.

Through the collaboration of ThaiRoHS Alliance members, the
project came up with practical guidelines for other firms to follow.
The key concepts and elements recommended in the guidelines are
shown in Fig. 4.5. Details of the guidelines’ recommendations pertain-
ing to quality assurance systems are shown in Fig. 4.6.

These guidelines were tested in a pilot experiment that closely
resembled a real setting. Finally, after making suitable adjustments to
reflect the practical situation, the guidelines were published as a hand-
book (Ramungul, N. et al. 2007) bundled with seven companion books
and pamphlets and a DVD containing information.

The practical guidelines proved to be an effective tool for helping
industry comply with RoHS and ELV. They served as a starting point as
well as a manual for companies that planned to become HS-free product
providers. The guidelines became an invaluable resource for firms that
wanted to adjust their practices toward HS-free products. Most ques-
tions related to the adjustment process were answered with recommen-
dations for best practices. In particular, the guidelines directed readers to
consider practices that were more sustainable. Instead of ad hoc change,
the guidelines focused on systematic adjustment. The whole production
system must be revised, starting from management perspectives. Project
participants strongly believed that by using this approach, companies
could handle not just RoHS and ELV, but similar regulations as well.

The success of this valuable work was realized only because of colla-
borative efforts of the target group, the ThaiRoHS Alliance devoted
nearly 400 person-days to completing this work.

The practical guidelines, however, could not be disseminated fast
enough to cope with the urgency of the situation. To ensure widespread
acceptance and effective knowledge transfer, the TREE-Green Project
implemented three activities: properly designed training courses; train-
ing of the trainers/helpers; and practical training for pilot companies.
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Specifically, the project formed a working group consisting of 15 orga-
nizations to evaluate industrial needs and design appropriate training
courses to provide trainees with basic knowledge and guide them to
develop a suitable restricted substances management system. Then, the
project offered advanced training for trainers, auditors, and consultants.
Trainers helped companies get started and brought them up to speed,
consultants helped guide the company, and auditors checked whether
systems were properly implemented. Finally, the trained personnel gave
back the project by working with designated pilot companies and help-
ing them develop a proper management system in later guideline train-
ing courses.

These three activities proved to be very useful in the long run. The
training courses were in high demand. MTEC offered public training
courses along these lines until 2012. The trainers and auditors also
spread their knowledge by training their co-workers and suppliers.
Some helpers also offered similar training courses as well as consultation
services. The pilot companies could pass audits by important customers
and could knowledgably handle inconsistent requests from both local
and overseas customers. Interestingly, because of these types of actions
by suppliers, pilot companies reported that their customers were sur-
prised and quite satisfied. Firms also reported that these new capacities
helped in attracting more customers.

4.2.2.2 Pro-TREE Project

The Pro-TREE Project aimed to improve the analytical capabilities of
the Thai EEE and automotive industries so that they could meet
obligations imposed by the EU RoHS and ELV with confidence. This
project had two challenging objectives: to enhance the capability of
relevant business operators in screening and verification testing to meet
the requirements imposed by RoHS and ELV and to build a platform to
encourage the exchange of knowledge and experiences in implementing
and verifying standard test procedures for substances of concern among
relevant operators. After discussion with relevant stakeholders, the pro-
ject came up with the six developmental elements as shown in Fig. 4.7.
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During the starting period of this project, RoHS and ELV started to
make a large impact on the industry. The most urgent problems were
attributed to misunderstanding. Among many points of confusion, trace
element analysis was characterized as the weakest area, where the concern
parties operated based on “personal feelings” because they did not have
sufficient understanding of the field. This created an urgent demand for the
project to give correct information to the target group and provide them
with proper knowledge to help themunderstand the situation andmake the
right decisions on issues related to trace elements analysis. A series of
training courses on issues related to analytical testing and the requirements
of RoHS were offered. In particular, the project offered nine basic training
courses on different analytical techniques that could be used for trace
elements analysis, one basic course on engineeringmaterials, and one course
on ISO 17025. In all, the project provided training to many participants,
more than five times the number in the proposed work plan. These efforts
were later found to be worthwhile as daily inquiries on issues rooted in
misunderstandings were gradually replaced by more technical problems.

The absence of standard test methods at the time led to the develop-
ment of standards by customers. Though such standards can be useful in
specific areas, here they proved to be burdensome for suppliers. After
discussion with stakeholders, it was generally agreed that Thailand
should not aggravate the problem by developing yet another standard.
The project then joined international standard development in this area,
namely, development of IEC TC-111. Three project members were
nominated by the Thai government to serve in IEC TC-111 working
group 3 (WG3), the working group responsible for developing standard
test methods for the determination of the restricted substances in EEE
products. With financial support from the project, these experts could
actively participate in the working group meetings, provide the working
group with opinions from the perspective of Thai industries, participate
in working group activities, and convey messages and information from
WG3 to Thai stakeholders for better understanding and proper prepara-
tion. This participation also enabled the project to join IEC
Interlaboratory Study-II (IIS-2) to evaluate the effectiveness of the
draft standard IEC 62321/1CD. Experience gained from participation
in IEC IIS-2 was shared with other laboratories in Thailand via seminars
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and discussion forums. Moreover, the lessons learned from joining IEC
IIS-2 activities were utilized in the design of Interlaboratory Crosscheck
Study (ILS) activities.

To allow laboratories to assess and compare their competencies in
determining the levels of the six restricted substances under RoHS and
to allow the project to evaluate the effectiveness of the draft IEC 62321
standard, the project initiated a three-stage ILS, with each stage designed
to target one important factor. Over 700 test specimens were prepared
for this study. Twenty-four laboratories participated (23 in Thailand
and 1 in Singapore). More than 600 test specimens were distributed to
participating laboratories for analysis according to test methods outlined
in the draft IEC 62321/1CDV standard.

All participating laboratories contributed nearly 5,000 analytical data
points, producing a wealth of information for the project. The most critical
piece of information was that the uncertainty in RoHS/ELV analytical
results could be very high and it increased drastically with the complexity of
both the test method and the sample under test. The project attempted to
identify some obvious causes to address the situation. Among the many
sources of uncertainty, the project identified lack of control of analytical
procedures and complexity of the sample under test as specific problems.
Some “global problems” stemmed from a lack of important components for
reliable analytical tests, such as certified reference materials and analytical
methods. Nevertheless, with proper knowledge of important issues, includ-
ing the components of the samples, the materials under test, and analytical
techniques, together with good laboratory practices, most sources of uncer-
tainty could be well controlled. This information was fed back to partici-
pating laboratories with comments on important performance issues to
allow them to make improvements. Unclear issues and signs of problems
were discussed in more detail in a discussion forum where participating
laboratories discussed their practices, identified causes of problems, and
proposed ways to control or prevent them in the analysis of real samples.

Instead of being competitors, commercial laboratories collaborated in
fruitful discussion and offered to share resources such as certified refer-
ence materials to bring up one another’s competency level. Proactive
support from test equipment manufacturers also helped achieve more
reliable results from in-house laboratories.

100 N. Ramungul



The ILS activity was very successful both in boosting the confidence
of laboratories and in fostering an atmosphere of collaboration so that
laboratories could help one another. This activity was in high demand
because it was the only means available at the time for the laboratories to
check their performances. In 2009, after the initial ILS funding ceased,
MTEC offered another ILS to satisfy demand from stakeholders. This
ILS-2009 was also completed successfully.

4.2.3 RoHS V2

In 2011, the European Commission published RoHS Version 2 (V2)
(European Parliament 2011), which was to replace the first version in
2013. RoHSV2 containedmanymore technical provisions than the original
RoHS. In particular, this version specified an acceptable compliance scheme
as well as the roles of each business operator. The new directive also dictated
the establishment of a harmonized standard for demonstrating compliance.

Since the provisions for the demonstration and declaration of compliance
indicated in RoHSV2were in line with themanagement practices promoted
in Thailand to cope with the original RoHS, there was relatively little
capacity-building work to be done to bring firms into compliance with
RoHS V2. Through the established data/information platform and the
monitoring channel for firms’ regulations and requirements, messages and
suggested action items were disseminated while RoHS V2 was in the draft
stage, whichwas followed by a couple of rounds of seminars to summarize the
changes when the final version was published. Firms needed only to review
their management systems, verify that their practices could meet specific
requirements, and ensure that all the required documents were available.

In March 2015, the European Commission added four new restricted
substances (DEHP, BBP, DBP, and DIBP)4 (European Parliament
2015) to the list of restricted substances under RoHS V2. Again, since
there were appropriate systems in place that were ready to handle the
changes in the regulation, only a little work had to be done.

4DEHP: bis(2-ethylhexyl) phthalate; BBP: benzyl butyl phthalate; DBP: dibutyl phthalate;
DIBP: diisobutyl phthalate.
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4.3 Adopting EU REACH

In 2006, EU published yet another high-impact regulation known as
REACH. This regulation is highly complex. It aims to ensure that risks
associated with the use of chemicals are known and provisions for their safe
use are appropriately addressed. REACH is a risk-based regulation. Its
underlying concept was not clearly understood by relevant parties in
Thailand at the time. Themajority of REACH provisions place obligations
on manufacturers of chemical substances and mixtures. Producers of arti-
cles, on the other hand, are expected to fulfill obligations in two areas: one
related to a group of substances contained in the so-called candidate list of
substances of very high concern (SVHC-C5), and the other related to
substances whose use is restricted. In particular, a supplier of articles is
obligated to provide the recipient of articles with sufficient information if
an article contains an SVHC-C at a concentration above 0.1% by weight.6

Producers and importers of articles are also obligated to notify the
European Chemical Agency (ECHA) if an article contains an SVHC-C
at a concentration above 0.1% by weight and the substance is present in
quantities totaling over 1 metric ton per producer/importer per year. The
duty to communicate information on a substance in articles is mandated
the moment the substance is included in the candidate list posted on
ECHA website,7 while the duty to notify the agency must be fulfilled
within six months after the inclusion of the substance in the candidate list.

REACH and RoHS are closely related but they are not entirely alike.
This fact posed the first challenge to Thai firms. They not only had to
make sure that they understood the differences between REACH and
RoHS so that they could make appropriate adjustments, but also had to
be able to relay the information to their customers and suppliers and
ensure that all parties had a correct understanding.

5Chemical substances that meet criteria laid down by REACH for substances of very high concern
(SVHC) and were later selected according to REACH mandates to include in the candidate list of
substances of very high concern.
6 Based on the ruling by the European Court of Justice on Case C-106/14 handed down on
September 10, 2015.
7 http://echa.europa.eu/web/guest/candidate-list-table.
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The second challenge of REACH was rooted in the nature of the
requirements pertaining to the candidate list of SVHCs. It is a “living
list” and is expected to be updated to include more substances every six
months until all SVHCs are completely addressed. The use of these
substances is not restricted but their presence in articles over the threshold
must be communicated to the recipients of the articles. Most substances on
the candidate list are unfamiliar substances to most firms except those that
use or produce them. Unlike restricted substances under RoHS and ELV,
these substances may or may not be relevant to the EEE and automotive
industries. In theory, REACH imposes no obligation on producers if their
products contain no substances on the candidate list. In practice, with
limited knowledge about substances on the candidate list, both suppliers
and purchasers had limited means to weed out irrelevant substances.
Although the practical guidelines to become an RoHS-compliant producer
could be adapted to add regulated substances and materials data into the
quality assurance system, it was clear that adjusting firms’ practices alone
would not be effective enough to cope with this difference. Nevertheless, as
when adapting to RoHS, firms along the supply chain needed to work
together to come up with a suitable solution to fulfill the REACH SVHC
obligations. It was possible that this task could be accomplished through
the ThaiRoHS Alliance network. Unfortunately, since there were many
substances to control and communicate, and the transmission of relevant
data had to be in formats that customers could accept, an effective tool was
needed for the management and transfer of substances data. This task was
beyond the capacity of supply-chain firms or the ThaiRoHS Alliance.

To address this difficulty, MTEC collaborated and later signed a
memorandum of understanding with the Japan Environmental
Management Association for Industry (JEMAI) to cooperate in the
development and spread of the Joint Article Management Promotion-
consortium (JAMP) data collection and transfer tools. This collaboration
allowed MTEC and JEMAI to conduct seminars and hands-on work-
shops on JAMP tools in Thailand for five years. The collaboration also
included provisions to train Thai JAMP trainers in Japan and opportu-
nities to observe practices at Japanese factories. This activity resulted in
50 trainers who later gave back to the project by becoming trainers both
for public seminars and workshop and for their supply-chain firms.
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Joining international organizations and adopting JAMP tools helped
ease the situation but could not solve the problem entirely. Through JAMP
trainings and JAMP tools, Thai firms could adjust their practices to ensure
data integrity. However, the data transfer format and any extensions of the
data requested depended on the receiver of the data, that is, MNC brand-
owners. The different natures of the products have made it impossible, at
least for now, to establish a single system or solution that works for every
industry. Data requirements and, hence, data collection strategies, for
long-life products such as automotive parts are not the same as those for
short-life products such as IT products. Supply-chain firms, particularly
upstream firms, supply their products to different industries. They have to
communicate the same information on substances in many formats that
are not quite compatible with one another. Customers in the automotive
industry require International Material Data System data. Some MNC
customers, particularly, Japanese firms, require JAMP data. Others, parti-
cularly medical device companies, require BOM Check data. Other pro-
duct sectors, such as furniture and toys, have no preference because they are
the data requester. They could choose to accept any data available to them
or choose a data communication system that fit their needs. The task of
data communication can be burdensome if it has to be done repeatedly
every 6 months. It is important to note that this burden is not shared with
firms inside the EU since REACH already mandates the flow of the
relevant data to producers of articles.

4.4 Conclusion

Thailand had spent years of effort to help its industries adjust their
practices to better cope with modern ECS regulations. The support that
MTEC provided to Thai firms, especially small- and medium-sized
enterprises (SMEs) and supply-chain firms, in adapting their practices
in a timely manner was successful for the following reasons:

1. Early efforts by the subcommittee in 2002 that engaged specialized
institutes to help address the problem.
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2. Collaborative efforts of ThaiRoHS Alliance members, which helped
not only in addressing the right problems but also in using the right
approaches.

3. Sufficient and timely funding from the European Delegation to
Thailand to support initial capacity-building programs.

4. Continued support from the Thai government to see the work through.
5. Collaborative efforts from JEMAI/JAMP to ensuremutual understanding

between Japanese firms and Thai supply-chain firms and to equip firms
with appropriate data transfer tools to cope with SVHC under REACH.

Although regulations like RoHS and ELV could be addressed locally,
dealing with SVHCs under REACH is beyond the ability of most firms in
Thailand, which are predominantly SMEs. Because of the growing length
of the candidate list of SVHCs and inconsistent industry data collection
practices, compliance with REACH is becoming far too complex and
beyond the capability of SMEs which have weak bargaining power and
few resources. With low production volumes, SMEs are obliged to bear a
very high burden in relation to their output. To manage chemical sub-
stances information and transfer the data along long and increasingly
complicated supply chains, a common mechanism must be established.
This task can only be accomplished through international collaboration
to establish an appropriate platform to handle the massive flow of
chemical safety data generated under REACH.
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5
Diffusion of Private Food Standards

from the European Union
to Asia

Etsuyo Michida and Kaoru Nabeshima

5.1 Introduction

Domestic policy is increasingly influenced by other countries’ policy
because of globalization (Meseguer 2005; Jänicke 2005). This influence
also extends to private practices that require certification or streamlined
processes for business. As discussed in Chapter 2, private standards and
standard schemes have been developed to supplement public regulations
in developed countries.

This chapter focuses on good agricultural practices (GAPs), particularly
one of the most influential private standard schemes called GLOBALG.A.

E. Michida (*)
Institute of Developing Economies, Japan External Trade Organization
(IDE-JETRO), Chiba, Japan
e-mail: etsuyo_michida@ide.go.jp

K. Nabeshima
Waseda University, Tokyo, Japan
e-mail: kknabeshima@waseda.jp

© The Author(s) 2017
E. Michida et al. (eds.), Regulations and International Trade,
IDE-JETRO Series, DOI 10.1007/978-3-319-55041-1_5

107



P.1 and its diffusion to Asia. The main motive of Asian countries to adopt
GLOBALG.A.P. is to maintain access to the European Union (EU)
market. Trade-motivated diffusion of private practices is similar in
mechanism to the diffusion of the EU regulations of hazardous substances
discussed in Chapter 3. However, this chapter deals with diffusion of a
private voluntary standard scheme instead of mandatory public regulation.
What is interesting is that a private initiative in a pioneering country now
can be imitated in public initiatives in Asia. Follower countries have
different policy settings and business environments from the pioneering
country. Moreover, the private standard scheme that Asian countries took
as a model for diffused schemes was created with different motives from
those of the Asian public sectors.

GLOBALG.A.P. is a specific implementation of GAPs. GAP is a general
term referring to a collection of best practices in agriculture; there are many
types of GAPs all over the world. The Food and Agriculture Organization
(FAO) promotes GAPs that are adapted for the local environment (FAO
2004). GAP codes have also been developed in many countries by various
stakeholders in both the public and private sectors, including govern-
ments, farmers’ associations, food industry associations, retailers and
non-governmental organizations (NGOs). The definition of GAP differs
from place to place, depending on local issues, resources and constraints.
In the EU, GAPs were adopted by farms to fulfil government subsidy
requirements, whereas in Japan, they were promoted as a voluntary system
to improve farming practices such as risk management and efficiency. The
large number of GAPs is described by FAO2 and a multiplicity of GAPs
and varying motivations are mentioned. There are many types of GAPs,
but it should be noted how GLOBALG.A.P., which is enforced by third-
party certification, has spread to Asia, albeit unevenly.3

1How an entity meets standards is via one of the three methods: self-evaluation, supplier audit, or
third-party certification. A standard scheme is typically associated with the third form: third-party
certification.
2 FAO GAP Page, http://www.fao.org/prods/gap/.
3 For any kind of standards, there are three different ways to assess compliance. The first is self-
assessment, where the practitioners assess their own actions. Promotion and adaption of best
practices typically falls into this category. The second is assessment by the buyer. In a business
setting, this is often used in the form of supplier audits by the buyer. The third type is third-party
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GLOBALG.A.P. was started in 1997 as a third-party certification scheme
called EUREPGAP to ensure safety of agricultural products, and was led by
British retailers and supermarkets4,5. GLOBALG.A.P. applies to production
on farms to ensure the safety of food produce and promote sustainable
agriculture in economical and efficient ways, while protecting the environ-
ment, worker health, and animal welfare. GLOBALG.A.P. was developed to
facilitate the procurement by retailers of fresh produce that met their require-
ments from all over the world. Therefore, GLOBALG.A.P. is intended to be
a standard scheme that can be used to select qualified producers, who must
obtain third-party certification as proof of their adherence to the standards.
There were two different factors behind the creation of GLOBALG.A.P.
First was globalization; British retailers wished to apply a similar quality
assurance standard to both domestic produce and imported produce to allow
them to manage global supply chains for supplying safe imported and
domestically grown food to consumers. Second, the introduction of the
Food Safety Act of 1990 in the UK imposed strict liability on retailers for
the safety of the food they placed on the market, and only allowing food
businesses to escape liability if they could show that they had exercised due
diligence along their supply chains (Loader andHobbs 1999; VanDer Grijp
et al. 2005).6 In other words, firms became responsible for the safety and
quality of the food they sold and could not transfer legal responsibility to their
suppliers (Jaffee and Masakure 2005). The Act coincided with the effort by
the EU to move towards a single market, which included the harmonization
of EU regulations, in particular the maximum residue levels for pesticides in
fresh produce (Humphrey 2008). It foreshadowed subsequent legislation on
food safety in the EU after 2000 (see Chapter 2). Part of the motivation

certification schemes, where the assessment is done by an independent entity, often a well-
established certification agency. ISO certification falls into this category and Chapter 11 deals
with ISO certifications.
4 GLOBALG.A.P. homepage http://www.globalgap.org/uk_en/who-we-are/about-us/history/
index.html, accessed on 24 November 2015.
5 For instance, in a sample of firms in Peru studied by Schuster and Maertens (2015), GLOBALG.
A.P. certification was the main private standard adopted by the Peruvian asparagus industry,
accounting for 34% of the standards adopted. HACCP and BRC are the top two standards
adopted in food processing establishments in the Peruvian asparagus industry.
6 For more on the history of GLOBALG.A.P., please see (Van Der Grijp et al. 2005).
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behind the creation of GLOBALG.A.P. is the effects of globalization that
Asian countries also face. However, it is also motivated by the legal require-
ments imposed on large retailers being specific to Europe and there being no
counterpart requirements in Asia.

This chapter discusses the diffusion of a private standard scheme,
GLOBALG.A.P., to Asian countries and examines the variations in diffu-
sion and motivation. Cases of variant GAPs are presented to examine the
issue further. The following questions are explored. Why do Asian govern-
ments adapt private initiatives of other countries and regions? How do
differences in motivations and country-specific conditions lead to variants
of GLOBALG.A.P.? Do local GAPs that emulate GLOBALG.A.P. achieve
their goals in Asia? Previous literature has not discussed the diffusion of
private standards from the perspective of developing countries. This chap-
ter attempts to fill the gap in understanding the diffusion mechanism.

The rest of this chapter is organized as follows. Section 5.2 examines
determinants of GLOBALG.A.P. diffusion. Diffusion in this chapter
includes both diffusion resulting from the spread of firms obtaining
GLOBALG.A.P. certification and diffusion resulting from the spread
of local GAP creation based on GLOBALG.A.P. Section 5.3 discusses
the modes and motivation of GLOBALG.A.P. diffusion with cases from
Asian countries. Section 5.5 examines the implications of local GAP
diffusion, and the discussion is summarized in the Conclusion.

5.2 Determinants for Diffusion
of GLOBALG.A.P.

Of the many variant GAPs, why did GLOBALG.A.P., which is a private
standard scheme with third-party certification, diffuse to Asia? Mandatory
regulation and a private standard scheme that requires third-party certifica-
tion have different characteristics, although they have similar mechanisms
affecting firms across borders. Governments introduce food safety regula-
tions to protect citizen’s health from various food threats such as pesticide
residues and microbial contamination. The private sector, especially large
retailers, also aims to comply with mandatory regulations and to provide
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safe food to consumers by reducing associated risk through managing
global value chains. Global value chains from farm to fork are becoming
increasingly complex under globalization. To manage complicated supply
chains, the private sectors in developed regions, especially in Europe, have
introduced private standards and standard schemes to manage their sup-
pliers around the globe (see Chapter 2).

Compliance with the food safety regulations of importing countries is
required for agricultural products and for food producers exporting to
regulated countries. Failure to comply with regulations of destination
markets may lead to product rejection at borders (UNIDO 2010 and
2015 for global border rejection analysis, Institute of Developing
Economies, Japan External Trade Organization (IDE-JETRO) and
UNIDO 2013 for Asian border rejection analysis).

A fundamental difference between public regulations and private stan-
dards lies in the weight of scientific evidence. Public regulations must be
based on scientific evidence (Henson andHumphrey 2009).7 In many areas,
this is required to stand the test of World Trade Organization (WTO)
disputes. In contrast, private standards can be created without needing to
provide a scientific justification. Thus, creating a regulation typically requires
stringent proof of causality, whereas private standards do not. Thus, the
validity of claims made in regulations and private standards are based on
different thresholds of rigor and causality. In this case, adopting a foreign
private standard as a domestic regulation must be considered cautiously and
evaluated. Making such a private standard a voluntary public standard is
permissible without large alterations, although differences in local conditions
must be considered carefully. For private standards diffused to Asia, different
motivations lead to different adaptations.

Chapter 3 discusses regulatory diffusion from the EU to Asia. For
mandatory regulations, failure of compliance results in the rejection of
produce by authorities at borders and sometimes non-compliant produ-
cers are listed publicly. Failure tarnishes the brand image of producers

7 This is especially true if such regulations are seen as impediments to international trade. Because
all countries in East Asia are members of the WTO, Technical Barriers to Trade (TBT), and
Sanitary and Phytosanitary (SPS) agreements require that such measures be based on scientific
evidence.
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and can damage future business. Unlike these public, mandatory regula-
tions, private standards are not legally binding. However, for producers,
meeting the requirements specified in private standards and obtaining
certification of the standards if required is a prerequisite for gaining
access to these buyers, for example, many supermarkets in northern
Europe.8 Therefore, both public mandatory regulation and private
voluntary standards or standard schemes affect producers similarly in
developing countries (ITC 2011; Henson and Humphrey 2010, 2012;
Henson et al. 2011; Humphrey 2012). Consequently, the effect of the
diffusion of GLOBALG.A.P. is as strong as that of the diffusion of
mandatory regulation.

5.3 Modes and Motives in the Diffusion of
GLOBALG.A.P.

In Asia, the private sector and governments have been involved in adapting
and creating their versions of standards that are similar to foreign private
standards. For East Asian countries, the diffusion of GLOBALG.A.P. can
be categorized into the following four modes based on actors, actions, and
motivations. Different combinations of actors, actions, and motivations in
each country lead to the emergence of variants of GLOBALG.A.P.
Categories for adoption styles and actors are show in Table 5.1.

5.3.1 Mode 1: Certified by GLOBALG.A.P.

In mode 1, firms or producers are motivated to obtain GLOBALG.A.P.
certification because they are required by their customers to do so, or
they see the potential to maintain or expand their business in the EU or
other relevant markets by obtaining GLOBALG.A.P. certification. This
category of motivation has been examined in previous literature. Many
studies have examined the effect of private standards, including

8 See Chapter 2 by Humphrey for standard and standard scheme.
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GLOBALG.A.P., in developing countries. Herzfeld et al. (2011) identi-
fied the conditions in countries that encourage diffusion of private
standards, such as GLOBALG.A.P., and they found that previous
trade relationships, per-capita GDP, and the size of the country are
positively related to the number of farmers being certified by
GLOBALG.A.P. They also found that developing countries with more
established export horticulture sectors tend to be certified by
GLOBALG.A.P.9,10 Kersting and Wollni (2012) show the adaptation
process of the GLOBALG.A.P. in Thailand and discuss the main
motivation for those who have received GLOBALG.A.P. certification
in Thailand, namely to maintain access to the market and follow the
buyers’ requirements.

Table 5.1 Four modes of diffusion

Main actor: private Main actor: public

Foreign
standards
not
modified

Mode 1:
Straightforward adoption of
foreign private standard
schemes by the private sector.

Mode 2:
Straightforward adoption of
foreign private standards by
the public sector

Foreign
standards
modified

Mode 3:
Creation of similar standards by
the domestic private sector
based on foreign private
standards.

a. As a supplier code of conduct
audited by the customer.

b. As third-party certification
(either as a competing
scheme or as a stepping stone
for global standards).

Mode 4:
Creation of similar standards
by the government based
on foreign private
standards.

Source: Author created

9 Even though GLOBALG.A.P. certification may increase export sales, organic certification may
provide a higher return. In the case of pineapple producers in Ghana, organic certification created
more value for farmers (Kleemann et al. 2014).
10 For GLOBALG.A.P. applied to certified lychee exports from Madagascar, see Subervie and
Vagneron (2013).
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The number of GLOBALG.A.P.-certified producers is increasing
globally, reaching more than 120,000 in 2012 (Fig. 5.1). The number
of producers certified in East Asia is also increasing. There are more than
200 producers certified in China, Korea, Thailand, and Vietnam
(Table 5.2).
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Fig. 5.1 Number of GLOBALG.A.P.-certified producers

Source: GlobalG.A.P. annual reports

Table 5.2 Number of GLOBALG.A.P.-certified farms in selected
East Asian countries, 2009–2012

2009 2010 2011 2012

China 272 254 280 292
Indonesia 3 6 4 3
Japan 66 88 20 122
Korea 1 46 7 259
Malaysia 18 21 7 9
Philippines 1 5 5 5
Taiwan 54 65 3 0
Thailand 923 595 263 277
Vietnam 66 305 258 204

Source: GlobalG.A.P. annual reports
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5.3.2 Mode 2: Use of GLOBALG.A.P. for Trade
Promotion and Restriction

Mode 2 is using GLOBALG.A.P. as an instrument of trade promotion or
restrictive measures. If a country adopts a foreign private standard as it is and
makes it a private standard, this could increase trade between countries. If the
private standard is widely adopted, it may also lead to an expansion in
exports. Aligning the regulations with widely used private standards in the
foreign market can make it easier for domestic firms to access foreign
markets.11 However, this mode can also be used to restrict trade. Indonesia
is an example ofmode 2, where the government usesGLOBALG.A.P. as part
of their trade restrictions. In 2003, the Indonesian Ministry of Agriculture
issued an import regulation12 stating that to obtain import approval for
horticultural products, importers must provide land and plantation registra-
tion information or a GAP certificate, among other requirements. The
Indonesian government uses GLOBALG.A.P. to protect their domestic
market, and the policy is applied to fresh produce that is subject to import
quotas. The required GAP certificate is not restricted to GLOBALG.A.P.,
but GLOBALG.A.P. certification satisfies their requirements. Currently,
JGAP, a third-party scheme GAP created by the Japanese private sector,
also fulfils the Indonesian requirements as long as there are additional
communications with the regulators.13

5.4 Motives Behind Creating Domestic
Versions of GAPs (Modes 3 and 4)

Although the number of GLOBALG.A.P.-certified producers (mode 1) in
East Asia is increasing, GLOBALG.A.P.-like private or public standards were
also created and spread across Asia during the early 2000s (Table 5.3). The

11There are questions about the legitimacy of this approach. Even if it promotes trade, regulations
could be set without the participation of domestic citizens.
12 Peraturan Menteri Pertanian Nomor 47/Pementan/OT.140/4/2013.
13 According to the interviews by JETRO Indonesia on 21 January 2015, but the situation may
change.
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Table 5.3 Selected list of GLOBALG.A.P.-like standards in East Asia

GAPs in Asia
Country/
Region Year

Public/Private, and
Certification body

EurepGAP/
GLOBALG.A.P.

EU 1997/
2007

Private: Third-party
certification with scheme
approved by accreditation
body

AEON A-Q Japan 2002 Private: Two-party
certification for only their
own suppliers

Q GAP Thailand 2004 Public: Department of
Agriculture

Co-op GAP Japan 2004 Private: Created by Japanese
Consumers’ Cooperative
Unions, Two-party
certification

China GAP China 2005 Private: Third-party
certification

SALM(Agriculture),
SPLAM(Livestock)
SALT(Aquaculture)

Malaysia 2005 Public: Department of
Agriculture, national
standard

Phil GAP Philippines 2005 Public: Department of
Agriculture

GAP VF Singapore 2005 Public: Horticulture
Technology Department,
Agri-Food and Veterinary
Authority of Singapore
audits and certifies.

ASEAN GAP ASEAN 2006 Public: Guideline for national
GAP standards in ASEAN
countries

JGAP Japan 2006 Private: Third-party
certification

Korea GAP South Korea 2006 Public: the Ministry of
Agriculture, Food and
Rural Affairs (MAFRA),
National Agricultural
Products Quality
Management Services
offers certification.

Thai GAP Thailand 2007 Private: Third-party
certification
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documents specifying control points and compliance criteria issued by
EUREPGAP and GLOBALG.A.P. have had strong effects on Asian GAPs.
AsianGAPs, both public andprivate, explicitly refer to either EUREPGAPor
GLOBALG.A.P. as a model during their development processes. Standard
adapters have various motives in adapting GLOBALG.A.P. by creating own
versions. Depending on the motives, the original standard scheme is mod-
ified or simplified according to the geographical and economic circumstances
of the countries. Table 5.4 shows the actors ofGLOBALG.A.P. diffusion and
motivations for modes 3 and 4.

Table 5.3 (continued)

GAPs in Asia
Country/
Region Year

Public/Private, and
Certification body

VietGAP Vietnam 2008 Public: Vietnam
Certification Centre
(QUACERT), national certifi-
cation body under the
Ministry of Science and
Technology offers
certification.

Indo-GAP Indonesia 2009 Public: Province Agro
department

Cambodia GAP Cambodia 2010 Public: the Ministry of
Agriculture, Forestry and
Fisheries

Lao GAP Lao People’s
Democratic
Republic

2011 Public: Department of
Agriculture, Ministry of
Agriculture and Forestry
does inspection and certifi-
cation of GAP for workers
health, safety and welfare
module.

MyGAP Malaysia 2013 Public: Minister of
Agriculture and Agro-
based Industry

Brunei GAP Brunei 2013 Public: Certified according to
Brunei Certification Manual

IndGAP India 2014 Public/Private: Voluntary
labelling

Source: Author created
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The first motivation for a standard adapter is related to external
market access. Private standard schemes that require third-party certifi-
cation are developed in major countries and they affect producers out-
side the countries through trade, similar to product regulations. To
maintain access to the market requiring a specific certification, public
or private sectors decide to create a national standard or standard scheme
similar to GLOBALG.A.P., so that farmers can upgrade more easily to
GLOBALG.A.P. after adopting local GAPs.

The second motivation is to improve domestic farming practices by
emulating GLOBALG.A.P. standards. Governments, associations, or
retailers may wish to implement measures to improve the safety of the
domestic food supply, while simultaneously ensuring that small-scale farm-
ers can meet GAPs. In this case, certification may not be required and the
overall level of stringency can be lower. It is more important to have
simpler, cheaper local GAPs so that more farmers can adopt the practices.

The third motivation is to harmonize existing domestic and regional
standards. Asian countries face problems with multiple domestic standards
for food safety. These standards were set by different layers of government

Table 5.4 Actors of GLOBALG.A.P. diffusion and motivations for modes 3 and 4

Motivation/
developer

To serve as a
stepping stone for
global standards

To improve
domestic
practices

To harmonize
domestic/
regional
standards

Mode
3

Developed
Countries

AEON A-Q JGAP

Developing
Countries

Thai GAP

Mode
4

Developed
Countries

Prefectural
GAPs in
Japan

Developing
Countries

IndGAP, VietGAP,
MyGAP

Q GAP,
SALM

GAP VF
PhilGAP,
ChinaGAP,
IndoGAP

ASEAN GAP

Source: Authors

118 E. Michida and K. Nabeshima



or by governments in different geographical areas. The standards are often
not benchmarked with each other and are complicated for farmers. Local
GAPs are expected to play a role in harmonizing and standardizing
domestic regulations. Similarly, at the regional level, the motivation is to
harmonize national GAPs. Although the standards in local GAPs are taken
from GLOBALG.A.P., the methods for monitoring and the certification
mechanism for local GAPs are different from those of GLOBALG.A.P.

5.4.1 Mode 3 a, b

The motivations behind creating domestic standards by either the
private or public sectors are a mixture of all the motivations discussed
above. The first motivation is to offer localized, simpler standards that
help upgrade domestic farming practices to improve domestic competi-
tiveness and safe food supply. The second is harmonizing domestic
standards. The third is to offer a stepping-stone for GLOBALG.A.P.
certification for trade purposes. The combination of actors and motiva-
tions creates variants among local GAPs in Asia.

AEON A-Q and JGAP in Japan are categorized as mode 3 because they
are developed by private sector companies and are modelled on GLOBALG.
A.P. AEON A-Q is categorized as mode 3a and was intended to improve
suppliers’ farming practices. AEON A-Q was developed by the Japanese
retailer AEON as a supplier code of conduct for primary products.
Therefore, audits are conducted by AEON. AEON and other retailers
took the requirements and conditions from GLOBALG.A.P., but formu-
lated them as a supplier code of conduct, audited by the retailers (second-
party audit). The code could also be used as a form of self-assessment,
treating the standard as a set of best practices. These three different assess-
ment mechanisms lead to different levels of credibility and generality.14

14 In Japan, many different local GAPs were introduced because initially GAPs were introduced as
a best practice scheme, rather than as a standards scheme to ensure a certain level of food safety
uniformly across the country. This means that GAPs in Japan are not standardized. There is much
confusion in Japan, where many equate GAP with GLOBALG.A.P. and JGAP, when in fact the
GAPs that are present in Japan are mainly best practices (with self-assessment), whereas
GLOBALG.A.P. and JGAP are standards schemes that require verification by a third party.
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JGAP is categorized as mode 3b. JGAP was initiated by farmers who
were required to obtain GLOBALG.A.P. certification to export to EU.
Because farmers found it too technical to be certified by GLOBALG.A.P.,
one reaction was to develop a localized and simpler standard scheme
similar to GLOBALG.A.P. The experience of obtaining GLOBALG.A.P.
certification suggested that a local version of GLOBALG.A.P. in Japan
was needed for farmers to understand the requirements more easily.
This led to the creation of JGAP. JGAP was created as a third-party
certification scheme and was expected to be a stepping-stone for
GLOBALG.A.P. The initial aim of JGAP was to be benchmarked against
GLOBALG.A.P. to maintain equivalence between these two standards
schemes. However, benchmarking between GLOBALG.A.P. and JGAP
was not successful. JGAP plays another role in offering a domestic certifica-
tion scheme for producers selling only for domestic markets. It is easier for
local suppliers to adopt a local GAP written in a local language as opposed
to understanding and satisfying private foreign standards.15 Modifications
to GLOBALG.A.P. are also provided. For example, the water usage
requirements are less stringent in the Japanese standards than in
GLOBALG.A.P. because there are fewer water shortage problems in
Japan than in many European countries. In contrast, the JGAP requires
farmers to store fertilizer properly to avoid accidental explosions and to
satisfy specific regulations in Japan. The certification costs for JGAP are
lower than for GLOBALG.A.P. so it is more accessible for smaller farmers.
These modifications were made because many farmers operate only in the
domestic market and do not export. Another motivation for JGAP is to
streamline haphazard regulations concerning agriculture, food safety,
and the environment introduced by various levels of government.
Similarly, ThaiGAP, developed by the Thai Chamber of Commerce, is
also categorized as mode 3b because it aims to align with GLOBALG.A.P.

15 To accommodate these needs, GLOBALG.A.P. establishes national technical working groups.
The groups can develop national standards equivalent to GLOBALG.A.P. that are then bench-
marked to GLOBALG.A.P. in a process organized by GLOBALG.A.P. that is subject to the
approval of its members and is accepted by international buyers.
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5.4.2 Mode 4

In mode 4, a government or a government-related organization sets up local
GAPs modelled on GLOBALG.A.P. Asian governments also try to manage
these GAPs with differing motives. Some GAPs aim to be benchmarked to
GLOBALG.A.P., whereas others position themselves as a stepping-stone
through offering simplified standards and certification. For instance, with
VietGAP, the Vietnamese government, together with the local fresh produce
association, saw the importance of meeting the GLOBALG.A.P. standard
because of their experience in the EU market as export-oriented producers.
To assist domestic farmers in obtaining GLOBALG.A.P. certification, the
government took the lead in establishing VietGAP in 2008.16 VietGAP
functions as a bridging standard to GLOBALG.A.P. or other standards for
local producers. In 2013, the Vietnamese Ministry of Agriculture and Rural
Development announced that it aims to upgrade VietGAP for vegetables,
fruits, and tea, by using GLOBALG.A.P. as a benchmark after 2015. For
foreign buyers who are concerned with sustainability, VietGAP is considered
as a stepping-stone for certification by bodies such as the Aquaculture
Stewardship Council (Nabeshima et al. 2015). For other foreign buyers,
VietGAP may be sufficient for their business. The reason that Vietnam’s
approach is categorized as mode 4 rather than as mode 3 is that the
agricultural sector in Vietnam has traditionally been led by the government
and the Vietnam government decided to introduce VietGAP as a govern-
ment standard because government initiatives are more effective than private
initiatives (Nabeshima et al. 2015).

MyGAP, a certification scheme introduced in 2013 by the Malaysian
Ministry of Agriculture and Agro-based Industry is intended to be recog-
nized in international markets by combining the pre-existing Malaysian
Farm Certification Scheme for Good Agricultural Practices (SALM),
Livestock Farm Practices Scheme, and the Malaysian Aquaculture Farm
Certification Scheme.17 IndoGAP, developed in 2009 by the Indonesian

16 Source: http://www.quacert.gov.vn/en/good-agriculture-practice.nd185/vietgap-standard.i88.
html accessed on 26 January2015.
17 From the Minister of Agriculture and Agro-based Industry website: http://www.moa.gov.my/
en/mygap, accessed 4January 2016.
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Department of Agriculture,18 aims to improve agricultural practices and the
competitiveness of the agricultural sector.

ASEAN GAP is a standard guideline in an era of freer regional
trade within ASEAN that aims to improve trade competitiveness and
harmonize countries’ standards. Because there have been multiple
GAPs in ASEAN, such as those in the Philippines, Malaysia,
Thailand, and Singapore, ASEAN GAP is intended to help harmo-
nize GAP programs within the ASEAN region. ASEAN GAP was
developed with the assistance of the Australian government and
AusAID. The document states that ASEAN GAP is referred to
EUREPGAP and other standards. PhilGAP was also introduced by
the Department of Agriculture of the Philippines.19 It aims to
achieve full alignment with ASEAN GAP. Before 2013, PhilGAP
only had a food safety module. PhilGAP is fully subsidized by the
government and no fee is required to obtain a certificate, which is
issued by the Department of Agriculture. GAP-VF was developed by
the Agri-Food & Veterinary Authority of Singapore and its main
focus is on improving local farming practices.

Latecomer GAP standards introduced in other ASEAN countries
are more closely linked to ASEAN GAP than to GLOBALG.A.P.
Based on ASEAN GAP, Cambodia started a GAP program in
2010,20 Laos in 2011,21 and Brunei in 2013. The diffusion is no
longer directly affected by a foreign private standard, but rather by a
regional guideline that is affected by the foreign private standard.
The GAP standards in ASEAN countries following ASEAN GAP
guidelines are not convergent because local GAPs reflect each coun-
try’s context more closely.

18 Peraturan Menteri Pertanian No. 48/Permentan/OT.140/10/2009
19With Administrative order no.25, series of 2005 of the Department of Agriculture
20Ministerial Decision No. 099, Ministry of Agriculture Forestry and Fisheries, 3 October2010
21Decision of the Minister of Agriculture and Forestry No 0115/MAF, 27 January 2011 for food
safety, Decision of the Minister on Good Agriculture Practices for Environmental Management
Standard No. 0538/MAF, Decision of the Minister on Good Agriculture Practices for Produce
Quality Management Standard No. 0539/MAF.
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5.5 Effect of local GAP

Variations of motivations have resulted in the creation of varieties of local
GAP standards around the Asian region. A variety of local GAPs may
provide easier access to information and requirements for local producers
and function as best practices. However, if a local GAP is created as a
simpler and cheaper version as a stepping-stone for GLOBALG.A.P.
questions are raised about how appropriate the standard is. Many local
GAPs require some kind of monitoring mechanisms, yet they do not
function as global standards because certification and monitoring
mechanisms are different from GLOBALG.A.P. Although some local
GAPs are intended to be benchmarked with GLOBALG.A.P., so far
most of these local GAPs, except one version of ChinaGAP and
ThaiGAP, are not recognized as equivalent to GLOBALG.A.P (see Lei
2015 for ChinaGAP). Is creating local GAPs helpful if it does not
improve access to the EU market? Moreover, creating various GAPs
without benchmarking with them in the region may create yet another
layer of complexity for regional trade. Local GAPs that are aimed at
making it easier for firms to obtain GLOBALG.A.P. to maintain market
access in advanced countries can now become standards that are recog-
nized only in the domestic market, hindering regional trade. As long as
there is a promising (large) domestic market that provides the demand for
certification, such a local GAP scheme can survive and play a role in
strengthening food safety and enhancing sustainable agriculture prac-
tices. In addition, local standards can be used as a stepping stone to more
stringent foreign standards.

The creation of many local GAPs in Asia is driven by the public sector. If
the private sector in a large country has sufficient capacity, domestic
certification schemes can emerge.22 However, the private sector is still
weak at this stage in Asia. This is one of the main reasons why governments
in Asia are actively involved in the diffusion of certain private standards.
Governments see that local GAPs based on GLOBALG.A.P. can achieve

22 For this to happen, strong leadership is needed. In the EU, where the retail sector is highly
concentrated, this was provided by retailers.
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two desirable objectives simultaneously. One is to improve the safety of the
domestic food supply, and the other is export promotion. They believe that
adapting foreign private standards that are suitably localized to reflect local
conditions can build domestic capacity and lead to an expansion in exports.
To some extent, governments in developing countries are increasingly
seeing these private standards as impediments to trade and diffusing
these standards domestically is one way to counter trade restrictions. In a
way, creating local GAPs is seen as an industrial policy.

5.6 Conclusion

With rapid globalization, many governments, even in developed coun-
tries, are finding that they are not well equipped to implement coherent
and effective regulations. Increasingly, domestic policies are influenced
more by the actions of other countries, because of the financial capacity,
knowledge, and jurisdictional coverage of governments. First, many
governments have limited fiscal resources with which to introduce,
administer, and enforce regulations. With limited resources, govern-
ments must be selective in what kind of regulations they introduce
and how they enforce them. Second, the organization of production
has become more complex compared with the past, with global supply
chains spanning many different countries. Many governments, at least in
advanced countries, tend to feel that business operations are becoming
more complex, and that new issues require specialized knowledge, which
many governments lack. Moreover, business activities are beyond any
one country’s jurisdiction. Therefore, to some extent, they must rely on
the private sector to regulate itself. This is not to say that governments
have all given up on regulating the business activities of the private
sector. On the contrary, governments are still active in setting regula-
tions. However, there is only so much that a government can do, which
is the third point. Globalization and the emergence of global supply
chains mean that a large portion of production activities is now con-
ducted abroad, outside the jurisdiction of the government at the point of
consumption. Unless these governments engage in bilateral, plurilateral,
or multilateral agreements, cross-border issues can be difficult to resolve.
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In these circumstances, private standards (or public standards modelled
after private standards) can play a role in streamlining activities through-
out the supply chain.23

Within this context, many local GAPs based on GLOBALG.A.P. have
been introduced in Asia, often as public policies. The question is whether
and how the government should use these (foreign) private standards in the
domestic context. As mentioned earlier, four modes of diffusion are possible
with varying degrees of government involvement. Among these, govern-
ments in East Asia are mostly taking approaches categorized as mode 4, or
the introduction of public standards with or without a certification scheme
as a method to diffuse a third-party GAP certification scheme, especially
GLOBALG.A.P. This can help domestic farms adopt practices to supply
safer food through a standardizedmethod and can help to harmonize various
practices, standards, and regulations within a country. This approach also
helps local farmers to improve their farming practices to meet export quality
standards and contributes to the ultimate goal of obtaining GLOBALG.A.P.
certification. In contrast, local GAP schemes that are not benchmarked as
equivalent to GLOBALG.A.P. cannot be used as a way to access the global
market. There are two options for this kind of public standards.

For developing countries, participation in global supply chains is
leading to the diffusion of knowledge about these private standards in
the private sector and in the public sector. Governments in developing
countries are interested in foreign private standards because they can
increase exports or act as trade barriers. In addition, given the general
lack of capacity of governments in developing countries, they may use
these private standards as shortcuts towards strengthening their stan-
dards and perhaps their regulations. However, the governments in
developing countries would be well advised to evaluate these private

23Harmonizing regulations is difficult. Even if public regulations are based on scientific evidence,
how such scientific evidence is framed can create different regulatory regimes. The situation in the
EU and the US illustrates this clearly. The EU generally takes a precautionary approach. In this
regulatory philosophy, scientific evidence must establish the absence of harm. In contrast, the US
takes a reactive approach. Scientific evidence required is to show that positive harm will be caused.
It is often harder to establish that something is safe than it is to establish that something is
dangerous. Depending on the philosophy of the regulatory approach, regulations aimed at a
similar goal may still have different levels of strictness.
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standards to ensure that adopting or adapting these standards will fit
their goals. In addition, governments in developing countries must be
mindful of the assumptions on which these private standards are based.
These assumptions include the regulatory philosophy (precautionary or
reactionary); industrial structure (how concentrated certain industries
are); citizens’ preferences; scientific and measurement infrastructure; and
the general quality of the governance, including the rule of law, among
many other issues.

Therefore, governments in developing countries face a dilemma. It
could be that the best course of action is to allow these private standards
to be private. Governments could take no action or only limited action to
encourage the diffusion of these private standards and leave much of the
decision-making to the private sector. However, given that capabilities
within the private sector in developing countries vary more widely than in
developed countries, leaving everything to the private sector could widen
the gap between good performers (often correlated with large size and
export status) and poor performers (often smaller domestically oriented
farms/firms). Thus, the industry will split into export and non-export
sectors with the non-export sector lagging behind. The government has
an interest in raising the quality of the lower performing group.

In addition to industrial and export motives, governments may also
have a genuine interest in using these standards to improve domestic
conditions. One advantage of private standards is that the cost of
enforcement is borne by the private sector. For a government with
limited fiscal resources, reliance on private standards may be a cost-
effective way of introducing some public regulations. In addition, the
parameters of the private standard are set elsewhere, meaning they are
free from the typical rent-seeking activities domestically, and this may
provide an easier avenue for domestic reform.

However, reliance on private standards as a substitute for domestic
standards and regulations could lead to a mismatch among the
regulatory philosophy, the preferences of citizens, domestic industrial
structures, and quality assurance infrastructure. Whether the adop-
tion of private standards is a reasonable and desirable action to be
taken by the government must be critically evaluated on a case-by-
case basis.
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6
Preliminary Theoretical Model for
Standard Promotion from the
Perspective of Governments

Kaoru Nabeshima

6.1 Introduction

This chapter explores a theoretical model of private standard1 diffusion
from country to country and examines the policy options available for
the domestic government. A foreign private standard typically diffuses to
other countries through trade links. Even though a private standard is a
voluntary standard, the request coming from the buyer to comply with a
particular private standard is as binding as public mandatory regulations
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1 This includes international standards, such as ISO, and other standards created by private
companies, regardless of whether they are made public and those created by non-governmental
organizations.
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from the company’s point of view.2 Furthermore, in recent years, some
governments, especially in East Asia, are actively importing these foreign
private standards and using them as part of public voluntary standards
and mandatory regulations. The motivation behind their eagerness to
incorporate foreign private standards in their public policies appears to
stem from the desire to increase exports. The underlying assumption is
that if standards and regulations are harmonized with major importing
countries, then their exports will increase.

Based on how private standards have diffused to other countries as
described in Chapter 5, the ways in which foreign private standards are
adopted can be categorized into the following four modes with varying
degrees of government involvement.

1. Adoption of foreign private standards by the private sector.
2. Adoption of foreign private standards by the public sector.
3. Creation of similar standards by the domestic private sector based on

foreign private standards

a. as a supplier audit
b. as a third party.

4. Creation of similar standards by the government based on foreign
private standards.

In mode 1, a domestic private company decides to adopt foreign private
standards because this creates export opportunities. In this case, the
initiation and expansion of exports and subsequent increase in profits is
a sufficient incentive for a domestic company to adopt private standards.3

2 Although typically, non-compliance with public regulations leads to a punishment, there is no
such mechanism for non-compliance with private standards, except for losing sales, which is a
sufficient incentive for a private company.
3Most empirical research focuses on this case. For agricultural products, see Henson et al. (2011),
Jaffee and Masakure (2005), Subervie and Vagneron (2013) on the effect of GLOBALG.A.P.
certification on exports from developing countries, and Kleemann et al. (2014) on organic
certification. For manufactured products, see Chen et al. (2014), Honda (2012), Michida et al.
(2014), Michida et al. (2014a, 2014b), Otsuki et al. (2014), Ramungul et al. (2013).
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The government is not involved in this, although sometimes a govern-
ment provides subsidies for a company wishing to adopt foreign private
standards.

In mode 2, the government adopts foreign private standards as it
incorporates them into their public policies. Even though this is rare, it
has been used in California and Indonesia.4

In mode 3, the domestic private sector imitates foreign private stan-
dards and introduces domestic versions of the standard. The domestic
private standards can be benchmarked against the original foreign pri-
vate standard, although they do not have to be.5 The government is not
actively engaged in this mode; they have the choice to encourage or
discourage the development of domestic private standards, which are a
modified version of the original.

In mode 4, the government takes the initiative to adapt foreign private
standards and create modified domestic public standards or regulations.

The main difference between modes 1 and 2 and modes 3 and 4 is
whether the foreign private standards are modified or not. In modes 1
and 2, foreign private standards are taken as they are. In modes 3 and
4, foreign private standards are modified to the extent that they are
different from the original. To establish equivalencies between the
domestic and foreign standards, benchmarking must be performed by
the foreign private standard owners or by a benchmarking entity.6

4 For example, Indonesia is including certification for some good agricultural practices (a specific
private standard, GLOBALG.A.P.) to obtain licenses to import certain agricultural products
(Nabeshima et al. 2015). In addition, California in the United States of America is including
the European Union’s Restrictions on Hazardous Substance (RoHS) directive as a part of their
environmental policy (See Chapter 3).
5 Standards a and b may be different. However, they can be benchmarked with each other to
establish equivalency, so that both standards lead to equivalent outcomes. This is similar to the
mutual recognition agreement between governments, although it is different from harmonization
where the content of the standards is the same.
6 Benchmarking can be done by the standard owner or by another entity. For instance,
GLOBALG.A.P. (a private standard created by major European retailers aimed at primary
product production) benchmarks other private standards. Global Food Safety Initiatives (GFSI)
by the Global Consumer Forum also benchmarks different standards related to food safety. Under
GFSI, GLOBALG.A.P. and other standards are recognized as approved standard schemes. GFSI
does not own any standards, but focuses on benchmarking activities.
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Below, we develop a simple theoretical model to analyze the effect of
different modes of private standard diffusion to assess the effect on the
number of companies in a particular sector. Our focus is on a particular
industrial sector rather than on the economy as a whole because the type
of private standards that we are interested in tends to be industry-
specific.

6.2 Model

Below we construct a simple theoretical model to illustrate the effect of
fixed cost on the number of companies producing for the domestic
market and for the foreign market (exports). First, we consider the
autarky situation as a baseline and consider the situation where two
countries trade with different scenarios. In the next section, these ana-
lyses are linked to the diffusion modes mentioned above.

6.2.1 Basic Set-up

The basic set-up follows the monopolistic competition model proposed
by Krugman (1979) with a standard constant elasticity of substitution
utility function. Initially, we consider a closed economy. There are N
differentiated goods where 05 i5N: We have a representative con-
sumer in this model.

U ¼
XN
i¼1

x
σ�1
σ
i

 ! σ
σ�1

(1)

where 05 σ5 1

subject to S ¼PN
i¼1

pixi

U is the utility of the representative consumer, x is individual
good, σ is the elasticity of substitution, i is index for the good,
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and p is the price for the good. The utility function is chosen
to maintain the analytical tractability. The consumer will maximize
the utility function specified in equation (1) with the budget
constraint, S, which is the expenditure on this particular commod-
ity group. We assume that consumers are all identical. Solving
this maximization problem will yield the demand function for
each xi:

We assume that each company produces a variety of products, and has
a simple cost function of

TC ¼ F0 þ cxi (2)

where F040; c40

F0 is a fixed cost associated with production. In this formulation, we
use a constant marginal cost of c. We assume that companies are
identical. The industry is characterized as a monopolistic competition.
For each type of goods, each producer acts as a monopolist. There is an
additional assumption of free entry and exit. This results in the profit of
each company to be driven down to zero, which enables us to determine
the number of products and companies.

Because the company is acting as a monopolist, the price it will charge
will depend on the elasticity and marginal cost as

pi ¼ σ
σ � 1

� �
c (3)

The profit that a company earns is

πi ¼ pixi � TC ¼ σ
σ � 1

� �
cxi � F0 � cxi

¼ 1
σ � 1

� �
cxi � F0 ¼ 0

(4)

Solving for xi yields

xi ¼ σ � 1ð ÞF0

c
(5)
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Spending on these goods must equal the aggregate industry spending, so

S ¼
XN
i¼1

pixi

S ¼
XN
i¼1

pixi ¼ N � σ
σ � 1

� �
c� σ � 1ð ÞF0

c
¼ NσF0 (6)

Solving for the number of companies yields

N ¼ S
σF0

(7)

For S, the number of companies increases. If the market becomes
larger, there are more companies entering the industry. For a fixed cost,
the number of companies decreases as expected.

We are interested in seeing how N changes with the adoption of
private standards, especially in the export market. Particular private
standards that we are interested are the private standard schemes
with third-party certification7 such as ISO and GLOBALG.A.P. In a
typical third-party certification scheme, a company incurs the recur-
ring fixed cost of the certification fees (in the case of GLOBALG.A.P.,
this is annual). Therefore, a company obtaining a certificate for a
particular private standard scheme will have higher fixed costs than
companies without it.8 Thus, the effect of private standard schemes

7There are many types of private standards with different assessment methods. For instance, many
companies create a supplier code of conduct, which is also a private standard. The assessment is
typically done by the buyer company to see whether the supplier meets the code of conduct. Thus, the
audit cost is borne by the buyer, not by the supplier. There is also a private standard with certification.
In this kind of scheme, the audit cost of compliance to a standard is borne by the suppliers.
8 It is also conceivable that a company may need to incur a fixed cost associated with changes in
production process (e.g., additional investment necessary to ensure safety) to comply with a
private standard. However, that would be a one-off cost to obtain the certificate. What we are
interested in is the cost of maintaining the certificate, so we do not consider this one-time
adjustment cost in this model.
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on the fixed cost is clear and F1>F0 where F1 is a fixed cost associated
with maintaining certification.9

In contrast, the effects of a private standard scheme on variable costs
are mixed. On the one hand, the certification may increase variable costs
if a company is required to use inputs that are of higher quality. On the
other hand, private standards, especially those focused on processes and
management practices, may lower variable costs. It is also conceivable
that obtaining and maintaining certification may not change variable
costs. In this study, we assume that obtaining and maintaining certifica-
tion has no effect on the variable costs (and hence marginal costs), and
that only the fixed costs change. Below, we explore various cases for how
private standard schemes can affect the number of companies in the
industry, especially in the domestic and export market.

To make the analysis tractable and simple, we assume that con-
sumer preferences in the domestic and export market are the same,
with the exception of the size of the industry sales, S, in the
domestic and export market. In addition, to export, a company is
required to obtain and maintain certification based on the private
standard scheme, whereas sales in the domestic market do not
require certification, although a company can voluntarily obtain a
certificate. This means that the exporting companies face higher
fixed costs compared with those producing exclusively for the domes-
tic market.

6.2.2 Case 1: Effect of Private Standard Schemes for Only
the Domestic Market

In this case, there is no incentive for a company to obtain certification
if there are enough potential companies with a fixed cost, F0. This
essentially means that N ≤ N0, where N0 is a number of potential
companies with a fixed cost, F0. Because of the zero profit conditions,
there would be entry of companies until the profit is driven down to

9 For instance, Thai farms consider that the initial cost and recurring costs of GLOBALG.A.P.
certification is a significant hurdle (Kersting and Wollni 2012).
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zero. In this situation, a company with higher fixed costs (a company
with a certification) does not enter. Therefore, the domestic market
is populated purely by non-certified companies with the number of
companies specified in equation (7). This is the baseline result.
There might be a case where N ≥ N0, that permits the entry of
companies with higher fixed cost, F1 > F0. In this situation, the total
number of companies in the market will be lower than the baseline
because of the inclusion of companies with higher fixed costs. There
are two situations where this applies. One is the autarky situation.
The other is where the industry is regarded as a traditionally non-
tradable sector, such as services, where the domestic industry oper-
ates mainly under the standards and regulations prevailing in the
domestic market.

6.2.3 Case 2: Effect of Private Standard Schemes for a
Segregated Export Market

As mentioned above, we assume that the export market requires export-
ing companies to obtain and maintain a certificate. This requirement
may be required from the importers. This situation reflects the mode 1.
We model the fixed cost as

F1 ¼ 1þ θð ÞF0 (8)

where θ ≥ 0

We also assume that industry spending in the export market is S�.
This can be treated as the consumers’ demand for imported goods in
the importing country. For now, we assume that the domestic
market and the export market are completely segregated. This
means that the export market does not affect the domestic market.10

Furthermore, we assume that companies producing for the domestic

10 Because we are only looking at the industry sector level, we assume that companies do not face
resource constraints.
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and foreign markets are different entities.11 Thus, to produce for
export, a company needs to pay the full fixed cost. Therefore, the
solutions for the domestic market are unchanged, and the number of
companies in the domestic market is still defined as N ¼ S

σF0
. Because

the consumer preference is the same and the marginal cost is the
same, and the only differences from the baseline case are the market
size and the fixed cost, the number of companies exporting, M, is

M ¼ S�

σF1
(9)

We assume for now that companies selling to the domestic and
the export market are different. The number of companies operat-
ing is

NþM ¼ S
σF0

þ S�

σF1
(10)

Substituting equation (8), we obtain

NþM ¼ 1þ θð ÞS þ S�

σ 1þ θð ÞF0
(11)

Equation (11) shows that if θ is large, then the number of
exporting companies will approach zero. Thus, even if trade is
liberalized, the difference in requirements can be large enough to
discourage trade altogether. Because of the assumption of the segre-
gated market, the number of companies producing for the domestic
market is unchanged.

11 This can be regarded as two different companies, or a company with two different production
lines, one for the domestic market and the other for the foreign market.
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6.2.4 Case 3: A Private Standard Scheme Is Required
to Sell in the Domestic Market in Addition
to the Export Market

Next, we consider the case where obtaining and maintaining certifi-
cation is necessary for the domestic market. This may arise from the
actions of the private sector or the government corresponding to
modes 2, 3, and 4, depending on who sets the standard. We can
treat the domestic and export markets as the same with a larger
market size, as Sþ S�. In addition, all companies have to incur fixed
cost F1. In this situation, the number of companies is

L ¼ Sþ S�

σF1
(12)

An interesting question is whether L > N + M, namely whether the
domestic market should also adopt the private standard that prevails in
the export market or whether a country is better off keeping the
domestic and export market segregated.12

Using the results from equations (11) and (12), we see that the
number of companies in an integrated domestic and export market is
smaller than when the market was segregated.

NþM� L ¼ 1þ θð ÞS þ S�

σ 1þ θð ÞF0
� Sþ S�

σ 1þ θð ÞF0
¼ θ

1þ θ
S

σF0
40 (13)

As θ → 0, namely the cost of the certificate decreases, the number of
companies in the segregated and the integrated case approaches equality.
As θ increases, the difference in the number of companies approaches the
number of companies selling to the domestic market. This happens
because the fixed cost for the domestic market is raised fromF0 to F1,

12 Another interesting question is whether foreign companies will enter the domestic market. If
the foreign company’s fixed cost is F1, they cannot penetrate the domestic market, although if we
assume that the domestic market is also segregated, then foreign companies may be able to enter.
However, if the fixed cost in the domestic market is increased to F1, then the foreign companies
would be better positioned to enter because the playing field is leveled.
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while no other variables and constants change. In this model, a higher
fixed cost leads to a lower number of companies.

6.3 Discussion

Our model is simple; however, it yields interesting results. Although
not explicitly considered, if an export market exists with no addi-
tional fixed cost, then the number of companies (L′) is higher com-
pared with the autarky situation (N), as expected. However, if the
integration of the market increases the fixed cost for the domestic
market, then the number of companies will depend on parameter θ.

L0 � L ¼ θ
1þ θ

Sþ S�
σF0

(14)

θ is a parameter that measures the differences in institutional settings
that would affect fixed costs. The more different they are, the more
adjustment is needed. This leads to a smaller number of companies
when the fixed costs are forced to increase in the domestic market.
Equation (14) is positive, meaning that trade integration that involves
an increase in fixed costs (e.g., to comply with regulations) could mean a
smaller number of companies because some companies are forced to exit,
even when foreign companies do not enter the domestic market. After
the equalization of the fixed cost, it is expected that foreign companies
would be able to access the domestic market, decreasing the number of
domestic companies further.13 This may be a reason why developing
countries may resist higher quality free trade agreements which may
include regulatory issues.

For example, take the discussion on intellectual property rights
(IPRs) under the Trans-Pacific Partnership (TPP) that were nego-
tiated. This is a contentious issue dividing the negotiating countries

13 In this model, we treat the foreign demand as exogenous to make the analysis simpler. In this
kind of model with identical companies, the composition of domestic and foreign companies is
unknown, and only the trade volume is known (Krugman 1979).
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into two camps: those favoring stronger protection of IPRs (mainly
developed countries) and those against (mainly developing coun-
tries). From the developing countries’ point of view, stronger IPR,
including lengthening the protection periods, may lead to higher
recurring fixed costs, especially if enforcement is strengthened.14

Stricter labor and environmental regulations can have similar effects.

6.3.1 Extension to Case 2

The fixed cost is a driving force in this kind of model. In case 2,
we assumed that the domestic market and the export market are
segregated, and that serving the export market incurred the full
fixed cost, F1. However, it may be reasonable to consider the case
where the company that is already operating in the domestic
market has a lower fixed cost than F1 if there are some overlaps
in the requirements. For instance, a country may have something
that is similar to the certificate required by the buyers in the
foreign countries and such costs are already included in the fixed
cost for the domestic market. In that case, an exporting company
that is already operational in the domestic market may incur only
θF0. This implies that if the exporting companies are a subset of
the domestic companies, the number of exporting companies can
be expressed as,

M0 ¼ S�

σθF0
¼ 1

θ
S�

S
N (15)

The fraction of the exporting companies will depend positively on the
relative market size, S�

S , and inversely on θ. If the relative market size is
large enough to outweigh θ, then, M0 4 N, implying that there are new
companies entering the market to serve the export market exclusively. If the
relative market size difference is small, or differences in fixed costs are large,

14Most countries have adequate IPR laws, especially WTO members, because they need to sign
the Agreement on Trade-Related Intellectual Property Rights, which specifies the minimum level
of IPR protection. However, enforcement varies widely among countries (Park 2008).
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or both, then the exporting companies will be those already operating
domestically. However, at a certain point, the advantage of operating in
the domestic market vanishes if the differences in fixed cost are very large.

θ is large when the requirements specified by the buyers abroad are
sufficiently different from the typical requirements in the domestic
market. This could cover situations where there may be no requirements
similar to those requested by the foreign buyers, which may apply to
developing countries where the quality of institutions may be sufficiently
different. This may also cover situations where regulations and standards
in the domestic market are sufficiently different from foreign standards,
which would apply more to developed countries. Equation (15) suggests
that a large foreign market relative to the domestic market can continue
to attract a certain number of exporters even if the difference measured by
θ is large. For instance, the integrated European Union (EU) market is
large enough that companies or the EU Commission can require strin-
gent rules or requirements, and the large market size is attractive enough
for many small countries to follow these rules and requirements, despite
the need to incur higher fixed costs. Therefore, there are many companies
in many countries who would follow the rules and requirements from the
EU, making these rules and requirements effectively global or interna-
tional. Thus, for smaller countries, standards set in major importing
countries have large impacts on the number of domestic companies,
and hence, the development of this industry. For small countries, stan-
dards (and difference of such standards prevailing in importing countries
and domestically) have much larger impacts on the development of
industry compared to countries with large internal markets.

6.4 Relationship with the Diffusion of Private
Standards

Considering these results, we examine the ways in which private stan-
dards can diffuse across countries and how this relates to the theoretical
model.

Mode 1 (foreign private standards adopted by domestic companies) is
represented by case 2 and the extension to the case 2 in this section. Mode
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2 (adoption of foreign private standards by the government) is closely
related to case 3, especially when the government adopts the standards in
mandatory public regulations. Modes 3 and 4 are closely related to the
extension to case 2. In both modes, modifications to foreign standards are
made to fit local conditions. This could have a direct effect on θ, which is
the difference or distance between the domestic and the foreign market
requirements. Modifications can be made to increase or decrease θ.

From the simple theoretical model developed in this chapter, mode 1
seems to be desirable, assuming that the domestic and export markets are
completely segregated. Imposing additional requirements domestically
when there is no domestic demand for certification is not helpful. To the
extent that the compliance cost is modeled as fixed cost, even though not
explicitly considered in this model, imposition of additional fixed cost
will inevitably favor larger firms. In addition, policymakers must be
cautious in implementing modes 3 and 4, although in mode 3, it is
mainly left to the private sector. Creating similar standards (private or
public) may not be effective, unless these private or public voluntary
standards closely mirror the requirements for the export market.
Caution is needed for mode 3; if it is implemented, even by the private
sector, it may create a domestic standard that is significantly different
from the rest of the world, and make it harder for companies to export
by raising the apparent fixed costs, again creating burden to small- and
medium-sized enterprises (SMEs). Governments do have some influence
on the development of domestic private standards by encouraging them
to be closer to foreign private standards. Adopting international stan-
dards may be a good option, as long as these international standards are
meaningful in international transactions.

Mode 4may be a viable option for countries that are aspiring to export to a
more regulated market,15 through gradually aligning their institutional dif-
ferences, andmoving towards harmonization in the long run,16 although our

15 A regulated market here refers to markets governed by stricter public mandatory regulation and
markets governed by a private standards. As argued earlier, for a private company, a requirement is
a requirement regardless of the origin.
16 Although monopolistic competition is a long-run model, we may need to incorporate longer
time horizons where the fixed cost can change.
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analysis does not consider the dynamics of this process. Harmonization
wouldmake it easier for domestic companies to export to a regulatedmarket,
especially for SMEs. However, such a move needs to be gradual, otherwise a
large number of companies would exit the market. Moreover, there is the
problem of identifying the most useful regulations and standards to adopt.
There is a wide variety of standards that are available in the marketplace,17

some of which have better market potential than others. The future relevance
of these private standards is also uncertain, because there are multiple
competing standards for similar areas. In addition, the relevance and impor-
tance of standards depend on the preferences and intentions of companies.
Thus, picking a standard to support publicly is a difficult and challenging task
that governments must approach with caution.

The model developed here is a simple one assuming homogeneity in
preferences and companies, except for some key parameters. Future
extensions of the model can explore the effect of private standards on
marginal costs in addition to the fixed costs that are considered in this
chapter. Furthermore, differences in consumer preference between cer-
tified and uncertified goods could be incorporated.
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A Snapshot of the Effects of Product-
Related Environmental Regulations on
Firms in Vietnam, Malaysia, and Japan
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7.1 Introduction

As discussed in Part I, product-related environmental regulations
(PRERs) imposed in major markets have raised concerns among
exporting countries. In particular, the European Union (EU)
Restriction of Hazardous Substances (RoHS) directive and the
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Registration, Evaluation, Authorization and Restriction of Chemicals
(REACH) regulations are particularly important for the developing
countries. To comply with these regulations, firms must confirm that
their products do not contain hazardous materials exceeding the
thresholds stipulated in regulations and they must inform EU legisla-
tors and customers of which chemicals are used in their product
through layers of supply chains. If exported products do not satisfy
the regulatory requirements, non-compliant products cannot be sold in
regulated markets and firms may face technical barriers to trade. Asia
has been the center of world manufacturing for decades. Many parts
and component suppliers for global assemblers are located in these
countries and these firms are required to meet PRERs in their manu-
facturing activities (Hiratsuka and Uchida 2010).1 As PRERs become
more demanding and increase in variety, especially in important mar-
kets, concerns about these regulations have been most prevalent in
developing Asian countries.

We have conducted firm surveys to assess the effect of PRERs in
Vietnam, Malaysia, and Japan. This chapter presents the background to
these surveys, including research issues and survey questions. The results are
discussed to show a snapshot of the problems affecting firms arising from
increasing regulation and standards under globalization. The objective is
not to identify a causal relationship or to compare different countries.
Analysis that is more rigorous is provided in later chapters of this book.

Although the developing Asian countries have improved their manu-
facturing capabilities throughout their phases of industrial development,
many firms appear to lack the capacity to comply with technical regula-
tions imposed in major importing countries. How have firms changed
their operations to meet product regulations? What are the main obstacles
that firms have faced? Moreover, what kind of policies could support firms
faced with product and process regulations under globalization? To exam-
ine these questions, we conducted a series of interviews and surveys with
manufacturing firms in Vietnam in 2011, in Penang, Malaysia in 2012,
and in Japan in 2013. Our research focuses on regulations and

1 See Chen et al. (2014) for Malaysia.
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requirements related to chemicals contained in products. Two primary EU
regulations are the main examples of PRERs examined in this chapter.
These regulations, enacted by the EU Parliament and the Council, are the
RoHS directive and the REACH regulations. The RoHS directive, which
restricts the use of certain hazardous substances in electrical and electronic
equipment, was implemented in 2006.2 The REACH regulations were
implemented in 2007, and they regulate chemicals that can severely affect
consumer health and the environment that are contained in products.
Under REACH, if a product contains chemicals classified as substances of
very high concern in excess of 0.1% by weight, firms are required to notify
the European Chemicals Agency, which is the relevant regulatory body,
and obtain authorization for use. In addition to the EU regulations,
businesses must also comply with domestic regulations and regulations
imposed by other markets, and these also affect the final products.

When chemicals contained in the final products are regulated, the
materials, parts, and components used in the products must be rede-
signed, monitored, tested, and proven to meet the mandated chemical
thresholds. The factories that make the parts and component suppliers
are located in different countries; therefore, production networks must
be managed across firms, industries, and countries. Chemical regulations
often affect multiple industries, making adaptation even more compli-
cated. Firms affected by the EU REACH and RoHS regulations are not
only those in the chemical industry, but also the textile, wood products,
plastic, rubber, machinery, electric, and electronic industries, among
many others.3 Many of these potentially affected industries are located
in developing as well as in developed countries. Any firms that are part of
a production network that exports final products to EU markets will be
affected. This includes both direct exporters to the EU markets and
indirect exporters whose parts and components are incorporated into the

2 Prohibited substances include lead, mercury, cadmium, polybrominated biphenyl, and poly-
brominated diphenyl ether.
3 The target products of RoHS are electrical and electronic products. However, RoHS affects
sectors other than the target sector because, for example, the final products use plastics that may be
distributed with textile bags, or the products, such as electrical outlets, are assembled into wooden
desks.
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final products that are shipped to the EU. Thus, the problem is not
limited to exporting firms, but extends to some domestic firms. Our
research interest lies in examining the effect of PRERs on Asian firms
that directly or indirectly export to regulated markets. Differences in
capacity and strategies in adapting to PRERs in different industries are
also highlighted.

Beyond anecdotal evidence drawn from firms’ experiences or case
studies, no statistics about adaption to PRERs have been collected on
a larger scale. This means that no in-depth examination on the effect of
PRERs on firms and their adaptation behavior has been undertaken. To
our knowledge, no research has been conducted that allows for extensive
examination of how firms adapt to PRERs in Asia. The chapters in this
book fill this gap. We conducted a series of surveys of firms in three
Asian countries at different stages of economic development: Vietnam in
2011, representative of low-income countries; Malaysia in 2012, in the
middle-income category; and Japan in 2013, a high-income country.
Using surveys of firms in these countries, we have constructed a unique
data set. The data set is used extensively in later chapters. This chapter
shows the basic descriptive statistics from the three country surveys.

7.2 Research Questions

The surveys were constructed based on the following research issues.
The first is examining the magnitude of the effect of chemical regulation
on firms.

Issue 1: Effects of chemical PRERs on firms: How are firms affected by
regulations/requirements for chemicals in products?

As chemical regulations in manufactured products are imposed by the
EU and a small number of other countries, the number of affected firms
may be limited. Nevertheless, if the effect of chemical regulations is
extensive, more attention should be paid to PRERs such as RoHS and
REACH. Also when a firm fails to meet regulations or customer require-
ments on chemicals, it may result in product rejection by customers.
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The rate of product rejections can indicate the hurdles that a firm faces
in implementing measures on chemicals.

Issues 2-4 address how firms adapt to PRERs and the effect of these
regulations on global supply chain structures.

Issue 2: Material procurement: How do firms optimize their behavior with
regard to purchasing materials to meet PRERs?

Issue 2 refers to our hypothesis that changing input materials to meet
regulations may require firms to change their suppliers to businesses that
can produce compliant inputs. Consequently, compliance with regulations
could change supply chain structures by prompting firms to switch from
non-compliant to compliant suppliers. Changing inputs may involve
changes of suppliers, and thus it affects supply chain structures.

Issue 3: Market diversification: Do firms change their destination markets due
to PRERs?

Issue 3 addresses whether PRERs prompt firms to change their destination
markets. If firms cannot comply with regulations in the EU market, they
may switch selling markets from the EU to other countries with looser
regulations. This hypothesis leads to the next question, “If PRER is
implemented only in developed countries, does it lead to the creation of
pollution havens in developing countries?”4

Issue 4: Implications for supply chains: How do PRERs and private product
requirements affect the structural management of supply chains?

Issue 4 assesses whether PRERs lead to changes in the structural manage-
ment of supply chains. With PRERs, managing the supply chain and
coordination among firms within the chain may be increasingly complex
and burdensome. Because the strictness of regulations is uneven among

4The problem of pollution havens is typically discussed in the literature as the decision to locate
production process of “dirty” industries. However, with the spread of PRERs, this could lead to
segregation of markets into “clean” (regulated) and “dirty” (unregulated) consumption markets.
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markets, structural management of supply chains and their quality may
differ across firms.

Issues 5 and 6 ask about measures taken by firms to adapt to PRERs
and their implications for businesses.

Issue5: Actions taken by firms: What were the motivations for firms to take
these measures? What specific actions did firms take to adopt PRERs?

Issue 5 relates to the motivations of firms to take adaptation measures
and measures for compliance. Depending on the types of firms and
products, the motivations and the measures that were taken were differ-
ent. By examining the motivations, firms are categorized as either
proactive or reactive to regulatory changes. The attitude of firms to
risk management also affects the types of measures that firms take.5

Issue 6: Business implications: What are the implications for business of
adapting to PRERs?

Compliance with regulations may have business implications. Because
measures are required, the questionnaire asked about changes in produc-
tion costs and prices arising from compliance with regulations.6 Lastly,
issue 7 relates to the implications of government policy. What can policy
do to improve the situation for domestic firms, especially for SMEs?

Issue 7: Policy implications: What can policy do to help firms adapt to PRERs?

Throughout the interviews in Vietnam, Malaysia, and Japan, it was found
that many firms have not received complaints about chemicals in products
from customers; therefore, these firms recognize no problems with chemi-
cals in their products. Firms’ compliance with PRERs has been achieved in
a variety of ways, including testing products, changing production pro-
cesses, changing inputs, and responding to customer specifications for

5 See Chapter 11 for further argument of this point.
6 Chapter 8 also examines the cost of compliance.

156 E. Michida et al.



input materials in other ways. These measures are taken mainly to meet
customers’ demands without much knowledge of which regulations these
demands are coming from. When firms decide to export to regulated
markets, individual firms must collect regulatory information and decide
how best to meet the regulatory requirements. To understand how firms
are prepared to meet these requirements, the surveys asked firms whether
they know why or for what regulations customers request that certain
chemical requirements be met.

7.3 Survey and Data Description

The issues were explored by questionnaires conducted in three countries.
The questionnaires consisted of four sections: (1) basic information, (2)
input procurement and certification, (3) chemical management, and (4)
export activities. The surveys in the countries share common core
questions, although other questions differ to reflect differences in coun-
tries. Therefore, some data are not available for all three countries.

7.3.1 Vietnam Survey

Firm survey in Vietnam was conducted from December 2011 to January
2012. After the main content of the questionnaire was developed, the
questionnaire was translated into Vietnamese and administered by the
Vietnam Chamber of Commerce and Industry. For sampling, the manu-
facturing and commercial sectors, which are likely to be required to manage
chemicals in products, were targeted. The geographical scope of the survey
covered 63 provinces in Vietnam. The sample was taken from a list of firms
from the General Department of Taxation containing 1954 foreign-owned
firms and 10,024 private domestic firms, totaling 11,978 firms. For our
purposes, foreign-owned firms are defined as all firms receiving foreign direct
investment (FDI) and include both entirely foreign-owned firms and joint
ventures between local and multinational firms. We refer to these firms as
FDI firms hereafter. The survey was sent to all FDI firms and 70% of
domestic firms that were randomly selected. The Vietnam survey was
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conducted from December 2011 to January 2012. The questionnaire was
distributed via mail, with follow-up phone calls made when necessary. Over
the month that the survey was conducted, we sent out a total of 11,978
questionnaires and received 1,055 responses, giving a response rate of 8.8%.
Comparing the distribution of the firms to which the questionnaire was sent
and the distribution of firms from which a response was received, FDI firms
accounted for 16.3% of questionnaire recipients and 31.9% of the responses.

7.3.2 Malaysia Survey

We collected firm-level data in Penang, Malaysia, from November 2012 to
February 2013. Penang has developed as an industrial zone over decades and
hosts many manufacturing industries that make a major contribution to the
state economy. The geographical coverage was limited to Penang because of
the availability of the nationwide Industrial Census that we could take our
sample from; Penang has a new Industrial Census. Surveyed firms were
sampled from firms recorded in the 2011 Penang Industrial Census, which
holds data on 2,116 firms, including 1,898 manufacturing and manufactur-
ing-related firms, and 218 firms in other service sectors. The questionnaire
was adjusted to reflect the specific characteristics of Malaysia, such as firm
categories and asset levels, and it was also translated into Chinese. Depending
on the firm, either English or Chinese versions of questionnaires were used.
Beginning in November 2012, we contacted 732 firms by distributing
questionnaires by mail, followed up by phone calls. The number of replies
was 374, giving a response rate of approximately 51%.

7.3.3 Japanese Survey

This survey drew the sample from the Tokyo Shoko Research company
database, a commercial database of firms operating in Japan. The
database contains 84,324 firms that are involved in the manufacturing
sectors, excluding food, cosmetics, and others that are not relevant
industries for the current topic. For sampling, a stratified sampling
method was used, requiring that the share of each sector is the same as
that of our population. This resulted in a sample of 2,000 firms. From
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January 17, 2014 to February 14, 2014, the questionnaire was distrib-
uted to 2,000 firms by post. Out of 2000 firms, 493 firms responded,
giving a response rate of 24.7%.

7.4 Results from Descriptive Statistics

Three datasets are intended to reflect differences in the stage of develop-
ment of each country. However, the samples show significant differences in
firm size. As Table 7.1 shows, the firm size in the three surveys varies. The
firms in the Vietnam sample have the largest number of employees, and the
Japanese firms have the smallest number of employees. This survey took
lists with the largest possible coverage of firms for each survey for sampling:
the taxation list for Vietnam, the industrial census list for Malaysia, and
one of the largest private company databases in Japan. In Vietnam, small
firms are not captured by the tax office list. In Malaysia, Penang is a region
containing many FDI firms, which tend to be larger. Moreover, larger
firms are more likely to respond to surveys because they are more experi-
enced in product quality control and smaller firms do not have the capacity
to do so, especially in less developed countries.

This section presents the responses to the questions about chemical
management for the three data sets.

Issue 1: Effects of chemical PRERs on firms: How are firms affected by
regulations/requirements for chemicals in products?

For this research issue, firms were asked “Have you ever taken measures
related to chemicals in products after 2000?” and “Have your products

Table 7.1 Firm size indicators

Number of employees

Obs Mean Std. Dev. Min Max

Vietnam 978 630 1,407 1 16,175
Malaysia 370 158 310 1 3,000
Japan 493 84 466 1 6,362
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been rejected by your customers because of chemicals the products con-
tained?” In translating the research issue into questions in our question-
naire, we encountered various problems. First, although our interest lies in
whether firms take action in relation to specific regulations, our pre-survey
interviews with firms revealed that many small and medium enterprises
were not aware that customers’ requests, such as limiting use of hazardous
substances, were to comply with specific regulations. This is because there
are different methods of regulatory compliance. Many firms have received
requests relating to regulatory compliance through their customers’ private
requirements, for example, requirements described in green procurement
manuals. Therefore, the question intends to capture both regulations and
private requirements that were developed for compliance.

Tables 7.2–7.4 summarize the results for the two questions. The
results for the first and second questions are in the left and right
columns, respectively. The data are categorized by firm characteristics.
The firm categories differ among the three data sets, reflecting the
industrial differences. For Vietnam, the firm categories are domestic,
state-owned, and FDI. For Malaysia the categories are domestic, joint-
venture, and FDI. The Japanese data do not offer firm ownership
categories; thus, the data are categorized by the firm size by the number
of employees. The data show that 43.1% of Vietnamese firms, 60.9% of
Malaysian firms, and 30.2% of Japanese firms needed to take specific
actions related to chemicals used in their products after 2000. In addi-
tion, FDI firms tend to implement measures more often than domestic
firms, and larger firms take measures more often than smaller firms in
Malaysia and Japan. In Vietnam, state-owned firms show the highest
rate in taking measures for chemical management of products.

The right column of Tables 7.2, 7.3 and 7.4 show the number of
rejections. For Vietnam, of the 552 firms that responded, 54 firms
(9.8%) reported having products rejected by customers because of
improper use of chemicals in products. The figures for domestic and
FDI firms show that 14.2% of FDI firms experienced rejection com-
pared with 3.7% of domestic firms. For Malaysia and Japan, the results
are similar, with a rejection rate of 9.2% for both countries. In Vietnam,
state-owned enterprises show the highest rate of product rejection. The
categories of firms that were more likely to take measures to respond to
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regulations or customer requirements were also the ones that experi-
enced greater levels of product rejection because of chemicals in pro-
ducts. Although this might seem contradictory, it reflects the fact that
firms that have greater obligations to manage the content of their
products are also subject to more careful checking of their products.

Question 2: Material procurement: How do firms optimize their behavior
with regard to purchasing materials to meet PRERs?

To examine how firms optimize material procurement, the questionnaire
asked, “If your products are exported to multiple markets, do you change
inputs depending on the destination markets?” Choosing appropriate raw
materials, including chemicals, is key to meeting regulations without
compromising price competitiveness. Table 7.5 shows that some firms
use different chemicals depending on the target markets. It may reflect that
some firms use safer but more expensive chemicals for regulated countries
and cheaper chemicals for unregulated markets. This has prompted con-
cern in some developing countries that they may become pollution havens
by consuming substandard products that cannot be exported to regulated

Table 7.5 Firms changing chemicals in products for different markets by firm type

Vietnam

Domestic
firms

State-owned
firms FDI firms All firms

No. % No. % No. % No. %

Yes 90 52.6 4 100.0 33 45.8 127 51.4
No 81 47.4 0 0.0 39 54.2 120 48.6
Total 171 100.0 4 100.0 72 100.0 247 100.0

Malaysia Domestic
firms

Joint venture FDI firms All firms

Yes 35 26.3 6 28.6 16 29.6 57 27.4
No 98 73.7 15 71.4 38 70.4 151 72.6
Total 133 100 21 100 54 100 208 100

Japan

Yes 8 6.6
No 113 93.4

221 100
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markets. Other firms use the same chemicals across different markets. In
this case, it is assumed that firms use inputs that meet the most stringent
regulations for products sold in regulated or unregulated markets. Firms
that answered that they changed chemicals depending on markets were
51.4% of Vietnamese respondents, 27.4% of Malaysian respondents, but
only 6.6% of 221 Japanese respondents. Thus, how firms optimize the
choice of chemicals is different across countries and firms.

Question 3: Market diversification: Do firms change their destination markets
due to PRERs?

One concern raised about PRERs has been that such regulations could act
as a trade barrier for exporters. During research in Vietnam, which
involved a tea-processing firm, when the product contained an excessive
amount of agricultural chemical residues, rather than correcting the pro-
blem, the firm abandoned sales to a large-brand tea processor that sold to
regulated developed country markets, including the EU and the United
States of America (USA).7 Instead, the firm opted to export its tea to
countries that did not require the same level of examination of chemical
residues and accepted a much lower price for the product. If countries do
not have regulations that are strict enough owing to a lack of scientific or
government capacity, do they become pollution havens for lower quality
consumer products? That is, these unregulated markets could be flooded
with lower quality products, including those that are rejected in regulated
markets, which could pose serious risks to health and the environment. To
examine these concerns, the questionnaire posed the question, “Have you
changed export markets because of chemical regulations or requirements?”
Very few firms said that they had done so. As can be seen in Table 7.6, only
4.0% of Vietnamese firms and 1.8% ofMalaysian firms answered that they
had changed their target market. A small fraction of firms needed to exit
supply chains connected to regulated markets.

Question 4: Implications for supply chains: How do PRERs and private
product requirements affect the structural management of supply chains?

7We visited this tea firm in 2011. See Michida and Nabeshima (2012) for details.
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For firms that are eager to comply with their customer’s requirements for
supplier codes of conduct, specifying or making recommendations about
input materials to their own suppliers is a way to control chemicals in
the products used by suppliers. Customer requests and recommenda-
tions, where a supplier chooses certain input materials, are an indicator
of the level of control of chemicals in products. The survey asked firms
about the type of requests and specifications from customers in different
countries in terms of the selection of input materials. As shown in
Table 7.7, depending on the customers’ country of origin, the degree
of specification of raw materials differs. For each firm category, the left
column is the number of firms with customers that specify materials.
The middle column is the total number of firms that have customers
from each country or region. The right column is the percentage of firms
with customers who specify materials. For Vietnamese firms with customers
in the EU, 39.2% reported that customers from the EU requested the use of
specifiedmaterials, followed by 34.4%of firms with Japanese customers, and
32.6% of firms with American customers. A similar trend was also observed
in the Malaysian survey. This result indicates that customers from the EU,
Japan, and the USA are more likely to specify input materials than any Asian
countries. Comparing Vietnam andMalaysia, the percentage shares of firms
with customers who specifymaterials inMalaysia are higher than in Vietnam
across the board.8

An overall supply chain map (Fig. 7.1) was constructed from the survey
results for the three research questions. This finding raises concerns that
products containing cheaper, less safe chemicals may end up in unregulated

Table 7.6 Firms changing export market because of PRERs

Vietnam Malaysia

Changed market 25 (4.0%) 4 (1.8%)
Did not change market 603 (96.0%) 222 (98.2%)

8 The surveys asked firms to identify themselves if they supply their main products to global supply
chains. The question was “Do you supply your main product for global supply chains?” Then global
supply chains were defined here as referring to the network of companies that procure inputs from
various countries and sell the products globally, such as automotive assemblers, electronics and electric
producers, garment producers, etc. There are both direct exporting firms and non-direct exporting firms
that can be part of global supply chains for the current definition.
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markets, leading to market segmentation. Stringency in regulations differs
between countries because environmental and health-related regulations are
usually set at the country level to achieve an optimal balance between
multiple factors, such as geography, climate, culture, and people’s behavior.
Therefore, it must be stressed that looser regulations compared with other
countries do not necessarily create pollution havens. Such problems occur
when a country lacks the capacity to set or enforce appropriate regulations.

Question 5: Measures taken by firms: What were the motivations for firms to
take these measures? What did firms do to adapt to PRERs?

Table 7.8 shows the key determinants for firms to adapt to PRERs on
chemicals. Most firms answered that they adapted to PRERs to avoid
rejection of products by their customers. The next most common
response was seeking full compliance with domestic regulations and

Supply chains with traceability

Firms that produce
compliant products

Firms that produce
compliant and non-
compliant products

Firms that have not
yet adapted to the

regulations Supply chains without
traceability

Unregulated
markets

Regulated markets

Fig. 7.1 Potential for the creation of pollution havens in unregulated
countries
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requirements. “Other” referred to instructions from headquarters in
many cases. Compliance with PRERs or chemical requirements is
often seen more as a need to react to regulations or requirements in a
passive manner rather than as proactive measure to increase competi-
tiveness or brand image, especially in Malaysia. The results for the next
research question confirm that this perception reflects what firms experi-
enced. In Malaysia and Vietnam, 41.2% and 44.7% of respondents
answered that avoiding product rejections by customers is the reason
for complying with regulations.

The most common measures taken by firms to comply with PRERs
are sending products for testing, followed by changing production
processes (Table 7.9). The results are similar for Vietnam and
Malaysia. To meet product quality expectations, testing is inevitable.
However, testing costs can take up a large portion of profits, especially
for smaller businesses. The Japanese survey asked specifically about
testing costs and price relationship. The survey shows that out of 46
firms, 78% of firms bear the testing costs, customers bear costs for 9% of
firms, and suppliers bear costs for 13% of firms. Moreover, 75% of 45
firms answered that it is very hard or relatively hard to increase prices to
cover testing costs.

Table 7.8 Reasons for compliance with regulation

Vietnam Malaysia

No % No. %

Avoid customer rejection 139 41.2 101 44.7
Comply fully with domestic regula-
tion/requirements

84 24.9 53 23.5

Increase export 40 11.9 6 2.7
Improve brand image 20 5.9 9 4.0
Maintain current business
Relationships

18 5.3 14 6.2

Increase domestic sales 18 5.3 1 0.4
Develop new business relationship 10 3 4 1.8
Attain higher sales price 4 1.2 2 0.9
Other 4 1.2 36 15.9
Total 337 100 226 100.0
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Although many firms need to test their products before distributing to
their customers, there are some firms that need to invest more exten-
sively in production processes or testing facility to meet PRERs.

Question 6: Business implications: What were the implications for business of
adapting to PRERs?

Does adaptation to chemical regulations and requirements improve
firms’ competitiveness? Firms were asked, “Did your export level change
after meeting PRER or other chemicals requirement?”Overall, 65.7% of
Vietnamese firms and 55.8% of Malaysian firms responded that com-
pliance did not change their exports (Table 7.10). This shows that
compliance with regulations offers an opportunity to keep exporting to
regulated markets for a majority of firms. Chapters 7 and 9 offer further
analysis of export performance.

Table 7.9 Measures taken to adapt to regulations

Vietnam Malaysia

No. % No. %

Send products for testing 65 27.9 99 45.0
Change production process 49 21.0 66 30.0
Invest in testing facility 32 13.7 25 11.4
Invest in new production facility 31 13.3 30 13.6
Change inputs 28 12.0 64 29.1
Change product design 2 0.9 25 11.4
Obtain certification N/A N/A 30 13.6
Obs. (multiple answered allowed) 233 100.0 220 100.0

Table 7.10 Change in export levels after regulatory compliance

Vietnam Malaysia

No. % No. %

Do not export 61 13.4 40 17.7
Exports increased 42 9.2 58 25.7
Exports decreased 53 11.6 2 0.9
No impact 299 65.7 126 55.8
Total 455 100.0 226 100
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However, some firms experienced a decrease in exports after regula-
tory compliance. Compliance with regulations can increase costs from
investing in production processes or testing laboratories, and compliance
costs may reduce the price competitiveness of firms in some situations.
Table 7.11 shows the cross tabulations for compliance cost and price
changes owing to regulatory compliance. In both Malaysia and Vietnam,
more than 50% of firms answered that costs increased because of
compliance (see Chapter 8 for further analysis on production costs).
Of the firms whose production costs increased, about 80% of firms
increased sale prices in Vietnam. However, in Malaysia, the share of
firms that could pass on the cost increases in higher prices was 43.4%,
which is lower than in Vietnam. Compliance to regulation or require-
ments does not guarantee an increase in export competitiveness or
prices. Compliance is often considered as a ticket to enter the regulated
market without additional benefits.

Question 7: Policy implications: What can policy do to help firms adapt to
PRERs?

The questionnaire asked firms involved with chemical management “Do
you know which regulations of chemicals in products you need to

Table 7.11 Cost and price changes after regulatory compliance in Vietnam and
Malaysia

Vietnam

Price change→
Increase Decrease Unchanged Total

↓Cost change No. % No. % No. % No. %

Increase 194 79.2 2 0.8 49 20.0 245 59.8
Decrease 14 60.9 6 26.1 3 13.0 23 5.6
Unchanged 12 8.5 0 0.0 130 91.5 142 34.6
Total 220 53.7 8 2.0 182 44.4 410 100.0
Malaysia
Increase 55 43.3 4 3.1 68 53.5 127 55.5
Decrease 0 0.0 1 50.0 1 50.0 2 0.9
Unchanged 3 3.0 2 2.0 95 95.0 100 43.6
Total 58 25.3 7 3.1 164 71.6 229 100.0
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comply with?” Table 7.12 shows the firms’ knowledge of chemical
regulations. Overall, 58% of Vietnamese firms and 75% of Malaysian
firms stated that they knew the regulations with which they need to
comply, whereas the remaining firms comply without specific knowl-
edge of the regulations. Firms that do not know the regulations are
taking measures as required by their customers. This could lead to firms
relying solely on their customers for information and make it difficult for
firms to take proactive measures. Moreover, if the firm stops doing
business with its current customers, the firm could lose its standing in
the market because of its lack of regulatory knowledge. This risk is real
because regulations tend to be revised periodically.

In the Japanese questionnaires, firms were asked “Do you know EU
RoHS and REACH?” to examine firms’ knowledge of EU RoHS and
REACH regulations. Table 7.13 shows that as the firm size decreases,
fewer firms are aware of either set of regulations, even though all the
firms in our sample could be affected. Even for the products that are
exported to non-EU countries, various countries have introduced
RoHS-like regulations (see Chapter 2). As similar regulations have
been implemented in more markets, being prepared for newer regulatory
environments is important to stay in a variety of markets.

In addition to the policy implications drawn from the survey, firms
provided comments and suggestions for improving their adoption of
PRERs. These responses were categorized as (1) more information and

Table 7.12 Firm with knowledge of regulations

Vietnam

Domestic firms
State-owned

firms FDI firms All firms

No. % No. % No. % No. %

Yes 173 52.7 4 80.0 104 69.3 281 58.2
No 155 47.3 1 20.0 46 30.7 202 41.8
Total 328 100.0 5 100.0 150 100.0 483 100.0

Malaysia Local firm Joint venture FDI firms All firms

No. % No. % No. % No. %
Yes 109 72.2 20 90.9 43 78.2 172 75.4
No 42 27.8 2 9.1 12 21.8 56 24.6
Total 151 100 22 100 55 100 228 100
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training is needed, (2) subsidy or financial support is needed, (3) lack of
laboratories and high testing costs are the major hurdles, (4) stricter
domestic regulations should be introduced to avoid unsafe chemicals/
products being imported, and (5) more awareness about chemical safety
is needed. Of the 319 comments received, the majority of firms
expressed an urgent need for information and training (1) and they
expected governments, chambers of commerce, and industrial associa-
tions to provide them with training courses or information and guide-
lines. Specifically, firms would like to have information on RoHS,
REACH, and similar regulations in each export market. In addition,
some firms would like to obtain information about pending regulations
so that they have enough time to comply.

The second largest responses (17 responses) were concerned with
awareness about chemical safety (5). Some of the responses were as
follows. “We understand that it is absolutely necessary to control che-
micals. On the other hand, if control of chemicals is too strict, it may
discourage business activities. Enhancing the understanding and respon-
sibility is necessary. To do so, we need guidelines for using chemicals. Or
we need secured inputs that meet all requirements and standards to
produce our products.” “Our firm is ready to bear the cost to comply
with any requirements or regulations.”

There were 16 comments related to laboratories or testing (3) which
makes this the third largest category. Some firms mentioned that it would

Table 7.13 Knowledge on EU RoHS and REACH in Japan

RoHS REACH

No. of
employees Yes No Total

Share
of Yes
(%) Yes No Total

Share
of yes

0–4 11 13 24 45.8 8 16 24 33.33
5–9 17 12 29 58.6 11 21 32 34.38
10–19 23 13 36 63.9 16 21 37 43.24
20–99 31 6 37 83.8 24 11 35 68.57
100–299 13 0 13 100.0 11 2 13 84.62
More than 300 13 0 13 100.0 13 0 13 100.00
Total 108 44 152 71.1 83 71 154 53.90
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be good to have a national laboratory that can meet the requirements and
satisfy their customers at a lower cost. Other firms complained that testing
takes a long time.

Some firms commented that chemicals are not related to their businesses.
The answers included, “We are a small business so chemical controls have
not been required so far” or “The parent firm controls all the chemicals so
that we don’t know about chemicals.”There are 12 comments that request
stricter than domestic regulations (4) because somefirms are concerned that
less safe or lower quality products are imported into theVietnamesemarket.
Finally 10 comments are related to requests for subsidy for testing or other
financial support from the government.

7.5 Conclusion

This chapter presented the firm survey results to assess the effect of
PRERs in Vietnam, Malaysia, and Japan. The descriptive statistics give a
snapshot of the problems relating to firms adapting to increasing regula-
tion and standards arising from globalization. Across the three surveys,
requirements about chemicals in products are imposed on larger firms or
FDI firms and more rejections are observed for those firms than for
smaller or domestic firms. Knowledge about PRERs, such as EU RoHS
and REACH, is better in larger firms and FDI firms and worse in smaller
firms. Compared with other manufacturing sectors in developing Asian
countries, the results show that the competitiveness of Japanese manu-
facturing industries, especially smaller firms, is weak in terms of manage-
ment of chemicals in products. They have not been well equipped with
foreign regulatory knowledge because their customers have not yet
required this of them. Smaller firms face the challenge of acquiring the
necessary skills and capacity to keep up with the changing regulatory
environment and customer requirements as PRERs are increasingly
strengthened.

The results show that PRERs, as well as customer requirements for
chemicals, have affected various industries in Vietnam. Firms in both
Malaysia and Vietnam have also needed to take measures to comply with
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regulations and requirements about chemicals in products and have
experienced product rejections because of non-compliant chemicals.
The results also confirmed that FDI firms have experienced more rejec-
tions and are facing tougher compliance requirements compared with
domestic firms. This clearly shows that it is more difficult to enter global
supply chains that target highly regulated markets if firms have not yet
entered such markets.

More firms in Vietnam than in Malaysia could increase their
product prices after cost increases arising from compliance with
chemical regulations and requirements. However, compliance with
PRERs is a minimum standard for competing in regulated markets
and an increase in sales price following compliance becomes more
difficult.

Although Malaysian firms consider cooperation with customers
and suppliers along supply chains as important in adapting to
chemical PRERs, Vietnamese firms consider assistance from gov-
ernment and industrial organizations as being particularly
important.

The survey revealed the situation of firms in Penang in adapting
to PRERs, specifically chemical regulations such as RoHS and
REACH. The results confirm that firms involved in production
networks have adapted to chemical PRERs through various mea-
sures. The product rejection rate statistics reflect that firms supplying
products to regulated markets face tougher compliance requirements
from customers and the data reveal that firms often struggle to
comply with the required processes. Entry to global supply chains
is becoming more difficult for firms targeting highly regulated mar-
kets that do not yet serve such markets.

In addition, lower rejection rates for local firms do not necessarily
mean that there are fewer problems. It simply means that the require-
ments imposed on firms are lower in the destination markets they serve,
where the level of regulation is lower. As incomes rise in developing
countries and consumer demand for safer and healthier products
increases, more firms are expected to face tougher requirements for
their products.
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trade agreements. However, various groups of non-tariff measures
(NTMs) classified by the United Nations Conference on Trade and
Development (UNCTAD)(2013) remain untouched, or even proliferate
in importing developed and developing countries. Consequently, sani-
tary and phytosanitary measures, technical barriers to trade, and other
NTMs have been highlighted in recent trade negotiations and disputes.

UNCTAD defines NTMs as policy measures other than ordinary
customs tariffs that can potentially have an economic effect on interna-
tional trade in goods, changing quantities traded, or prices, or both
(UNCTAD, 2010: xvi). NTMs contain product-related regulations,
standards, or requirements for the environmental, health, safety, and
other social reasons, rather than economic reasons such as protecting
domestic and infant industries.

Among the various NTMs, this study focuses on product-related
environmental regulations (PRERs) including standards, specifications,
and requirements that restrict or control the use of chemical substances
contained in products. PRERs are imposed on suppliers by countries
where there are concerns mainly about the safety and environmental
impact of products. The European Union (EU) is a pioneer in introdu-
cing PRERs such as the Restriction of Hazardous Substances (RoHS)
directive for electrical and electronic products and equipment, and the
Registration, Evaluation, Authorization and Restriction of Chemicals
(REACH) regulation, which came into force in 2006 and 2007,
respectively.

In addition to mandatory public regulations, voluntary private stan-
dards limit the use of chemicals in products or require firms to manage
and monitor chemicals strictly (UNIDO, 2010). Private standards con-
tain firm-specific codes of conduct and sector-specific standards. An
example of a firm-specific standard is IKEA’s IWAY. IKEA is a multi-
national furniture retailer that requires its suppliers to comply with
IKEA’s code of conduct on purchasing products, materials, and services,
IWAY, including requirements related to the environment, chemicals,
and hazardous and non-hazardous waste. An example of a sector-specific
consortium standard is OEKO-TEX standard 100. OEKO-TEX is an
association organized by institutes for textile research and testing in
Europe and Japan. OEKO-TEX standard 100 provides testing methods
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for harmful substances and its label proves that certified textiles will not
harm health.

A common aspect of these mandatory and voluntary standards is the
increasing demand for suppliers to record data about chemical sub-
stances contained in raw materials, intermediate goods, and their pro-
ducts, or to report such data to their buyers. Even firms in developing
Asian countries like Vietnam must shoulder management responsibility
for complying with PRERs introduced in developed country markets. In
Vietnam, several firms require their suppliers to change inputs, provide
training, and conduct supplier audits to comply with their own private
standards regarding chemical management, many of which have been
developed according to mandatory regulations (Michida & Nabeshima,
2012). Because production networks have become more globalized, it is
more complicated and expensive for private firms, particularly those in
developing countries, to comply with PRERs. Consequently, local firms
in developing countries are likely to be excluded from international
production networks and developed markets.

PRERs also bring a new policy challenge to developing countries.
PRERs take a different approach from traditional environmental regula-
tions. Environmental regulations used to be originated and institutiona-
lized in producer countries and imposed on production sites. The
governments implement these policies by monitoring only potential
sources of pollutants such as production sites. However, PRERs are
introduced by consumer countries and they affect producer countries
through production networks.

To meet PRERs, including private standards, and gain an advantage
in competing for consumers and corporate buyers, it is essential for
suppliers and policy makers to obtain information about PRERs and
take necessary measures as accurately and quickly as possible. Therefore,
it is important for suppliers and policy makers to get a better under-
standing of the mechanism of transmitting information about PRERs,
including private standards, from consumer countries and downstream
buyers to upstream suppliers.

Considering the discussion above, this study attempts to identify the
transmission channels of requirements for chemicals in products to
developing countries. The effects of PRERs are significant in developing
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countries, especially those in East Asia that form the world production
base in global production networks. However, latecomer countries to
East Asian production networks like Vietnam lack strong supporting
industries. Suppliers in these countries struggle in establishing collabora-
tive relationships with domestic and international buyers. Therefore, this
empirical study focuses on transmission channels for information about
PRERs that firms in Vietnam can access.

This chapter has the following structure. Sections 8.2 and 8.3 discusses
the hypotheses and model. Section 8.4 explains the data and summary
statistics. Section 8.5 presents the results. Section 8.6 presents the sum-
mary and conclusions.

8.2 Hypotheses and Model

A firm in production networks can obtain information on PRERs
imposed in its target market through indirect and direct information
access channels to the information sources. Indirect access channels
connect the firm to the information sources in the market through its
business partners, which are typically corporate buyers and trading firms
that are positioned near the final consumers. Direct access channels
connect the firm directly with the market through its own market
research activities, sales personnel, foreign affiliates, and other own
activities and networks.

Firms can also be categorized according to their attitude toward acqui-
sition of information about PRERs: proactive and reactive in response to
the introduction of PRERs. Proactive firms may obtain information about
PRERs by using their own information channels or by making necessary
investments in information acquisition to satisfy PRERs. Reactive firms
may obtain information in response to pressure from their corporate
buyers, or through technical assistance from the buyers.

Most local firms in developing countries are less capable and lack
resources for establishing their own information channels directly linked
with foreign markets. Therefore, local firms are expected to depend on
indirect channels to obtain information on PRERs through their
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corporate buyers, although their dependency will be affected by the
corporate buyers’ characteristics and local suppliers’ capability and atti-
tudes toward PRERs.

8.2.1 Global Value Chains as PRER Transmission
Channels

Corporate buyer channels can be categorized according to the types of
governance in the global value chain (GVC). Gereffi et al. (2005)
constructed the theory of value chain governance based on the following
factors: complexity of information and knowledge, codification of infor-
mation and knowledge, and capability of suppliers. Gereffi et al. (2005)
consider that the value chain tends to be the captive type when the
codification and complexity of product specifications are both high but
supplier capabilities are low. Local suppliers in developing countries like
Vietnam tend to less capable and belong to chains where their buyers
have a strong influence on the information that the suppliers receive.

This study assumes that the lead firm in the GVC is a multinational
corporation (MNC), probably from a developed country. Suppliers in
Vietnam ship their products to the lead firm directly or indirectly
through a downstream firm linked directly to the lead firm. The lead
firm requires strict quality control of its suppliers. For suppliers in
developing countries, the transaction with the lead firm is equivalent
to exporting markets in developed countries, even if the lead firm is
located in the home country of the suppliers. However, the lead firm is
more knowledgeable about PRERs than local suppliers are. The lead
firm can provide its upstream suppliers with information about PRERs
through the chain. This study categorizes this type of information
transmission channel as an indirect channel for upstream suppliers.

Indirect channels can be important for transmitting information
about PRERs to suppliers in developing countries because lead firms
in GVCs have more information about and solutions for PRERs and
they play a leading role in collaboration on PRERs with their suppliers
from developing countries. Jeppesen and Hansen (2004) observe that
MNCs issue directives and standards for their suppliers and even provide
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environmental technical assistance and training to their partners in
developing countries.

Asymmetry of information about PRERs and the capability to meet
the regulations are particularly important in the relationship between
local suppliers and their lead firms in the EU, which often issues
complicated and abstruse PRERs. The EU’s PRERs are so complex
and underspecified that even the affiliates of MNCs in the EU have
difficulty complying with them. Hence, we propose the following
hypotheses.

H1. Firms that engage with GVCs are more likely to manage chemi-
cal substances in products than firms that are disengaged from GVCs.

H1a. Firms that engage with GVCs led by EU firms are more likely to
manage chemical substances in products than firms that are disengaged
from GVCs.

8.2.2 Direct Export Chains as PRER Transmission
Channels

Capable suppliers are more independent of their upstream buyers
than suppliers in captive chains are. Firms that can acquire informa-
tion on foreign markets have an advantage in international competi-
tion (Morgan et al., 2004). Such suppliers can export their products
directly to their overseas buyers and use their own direct trading
channels as direct access channels to information about PRERs. In
other words, information inefficiencies hinder the internationalization
of less capable firms such as small firms (Leonidou, 2004). Similarly,
many local firms may have difficulty in finding and accessing inter-
national markets.

Exporting firms are more likely to acquire information on foreign
government regulations and other market information, including envir-
onmental policies, than domestic firms. Exporting enables firms to
obtain market and technological knowledge (Salomon & Jin, 2010).
As Aguilera-Caracuel et al. (2012) discuss, firms that have complex
international environmental experiences are likely to generate organiza-
tional capabilities useful for environmental development and taking a
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proactive environmental strategy. Hence, we propose the following
hypothesis.

H2. Exporting firms are more likely to manage chemical substances in
products than non-exporting firms are.

The difference between firms that engage in GVCs (GVC firms) and
exporters should be noted. We define GVC firms as firms supplying
their product for GVCs that refer to the networks of firms that procure
inputs from various countries and sell the products globally. We define
exporters are firms exporting their main product to one or more coun-
tries by themselves. A precise definition of exporters includes indirect
exporters whose products are not exported by the producers but are used
for producing export products by a downstream firm. In this study,
GVC firms include both direct and indirect exporters, whereas exporters
are firms that export directly and exclusive of indirect exporters. Even if
firms are exporters, they do not necessarily engage in GVCs that result in
firms playing a leading role in chain governance.

8.2.3 Firm Capacity and Access to PRER Information

Firm capacities affect the probability of direct exportation and of parti-
cipation in GVCs. Firms with the minimum capacity necessary for
entering international production networks are eligible for learning
and complying with PRERs. Even if firms can join a network and access
new knowledge, they need to have the capacity to apply it commercially.
Therefore, acquiring this capacity used to be a serious concern for
practitioners and policy makers.

Cohen and Levinthal (1990) call the ability of a firm to recognize the
value of new external information, assimilate it, and apply it to com-
mercial ends as absorptive capacity. Many previous studies have inves-
tigated the association of absorptive capacity with firm innovation and
performance. However, absorptive capacity also influences environmen-
tal management (Hervani et al., 2005). Because the variable related to
research and development (R&D) is a standard measure for absorptive
capacity (Cohen & Levinthal, 1990), we propose the following
hypothesis.
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H3. Firms that conduct R&D activities are more likely to manage
chemical substances in products than firms that do not conduct R&D
activities.

The discussion above emphasizes the importance of participation in
GVCs or the connection with the international market, and the absorp-
tive capacity in learning and adopting management practices for chemi-
cal substances in products, without considering the characteristics of the
firms. However, the foreign affiliates of MNCs, including joint ventures,
have already been involved in GVCs if their parent firm is a lead firm in
a GVC. MNC affiliates are more likely to be linked to foreign markets
directly or through their parent firms. Even these affiliates need a certain
level of absorptive capacity to receive technology transfer from their
parent firms (Lanen et al., 2001; Minbaeva et al., 2003), and the
affiliates are more likely to receive information about PRERs from
their parent firms and to comply with the regulations. Therefore, we
propose the following hypothesis.

H4. Foreign-owned firms are more likely to manage chemical sub-
stances in products than locally owned firms are.

8.3 Model

This study uses the following simple regression model to examine these
hypotheses.

Pr CMRi ¼ 1ð Þ¼ αþ β1 � GVCi þ β2 � EXPORTERi þ β3 � R&Di

þ β4 � FDIi þ β5 �Xiþ εi

The dependent variable, CMRi, is a binary variable for chemical
management requirements (CMRs), which is equal to 1 if firm i has
to manage chemicals in products, and is otherwise 0. CMRs in this study
include measures for preventing products from being contaminated by
hazardous chemical substances, for example, testing products, changing
inputs to reduce or eliminate certain chemicals, and providing informa-
tion on chemicals in products. Because the dependent variable is dichot-
omous, we apply the probit estimation.
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The regression model includes four independent variables, of which
GVCi is an important dummy variable capturing firm i’s engagement in
GVCs. If firm i provides its main product to networks of firms that
procure inputs from various countries and sell products globally, GVCi

is equal to 1, and is otherwise 0. The first probit estimation includes this
variable as a baseline result. Then, GVCi are categorized into two types
according to the nationalities of the GVCs’ lead firms: EU GVC
(EU_GVCi) and non-EU GVC (NON-EU_GVCi). If firm i’s lead
firms are from the EU, the independent variable for firm i that engages
in GVCs led by EU firms (EU_GVCi) is equal to 1, and is otherwise 0.
Similarly, if the lead firms of GVCs that firm i belongs to are non-EU,
variable NON-EU_GVCi is equal to 1, and is otherwise 0. The nation-
alities of the lead firms are self-reported by firm i.

The independent variable EXPORTERi takes a value of 1 if firm i
exports its main product, and is otherwise 0. The variable, R&Di, is equal
to 1 if firm i conducts R&D activities, and is otherwise 0. The variable,
FDIi, identifies whether firm i accepts foreign direct investments (FDI)
and is equal to 1 if firm i is foreign-owned, and is otherwise 0.

The regression model also includes a set of control variables, Xi, that
consists of the number of employees (EMPLOYEESi) and seven industry
dummies including the reference category. The number of employees is
an indicator of firm size and can be disregarded if the probability of
receiving CMRs is dependent on fixed costs other than investments
associated with R&D activities and entries into GVCs and foreign mar-
kets. Among the variables in the regression model, the variable
EMPLOYEESi is the unique variable that is continuous instead of binary.

Industrial dummy variables, which control for industry specific
effects, categorize firm i’s main product or process into (1) food, bev-
erages, or tobacco products; (2) textiles, apparel, or leather and related
products; (3) wood and wood products, paper and paper products, or
printing; (4) chemicals and chemicals products, pharmaceuticals, or
rubber and plastic products; (5) metals, metal products, or machinery;
(6) other manufacturing; and (7) wholesale trade, retail trade, or repair
and installation of machinery and equipment.

The transmission channels that this study focuses on are not necessarily
accessible to all firms (Leonidou, 2004). Firms that enter into foreign
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consumer markets or conduct R&D are capable of establishing direct
accesses to information about chemical substances in products that con-
sumer countries regulate or GVCs’ lead firms manage. However, it is
necessary for firms to bear a substantial amount of the fixed costs and take
risks when they attempt to develop foreign markets or to innovate. Small-
and medium-sized enterprises (SMEs) and local firms in developing
countries may have difficulty affording large investment costs. GVCs
may bring resource-limited firms indirect access to information about
public product-related chemical requirements. Firms that participate in
GVCs can gain preferential access to information about product-related
public and private requirements that are transmitted into their value
chains. Lead firms and their direct/indirect suppliers may also provide
firms in their value chains with technical support or specifications to
enable all firms in their chains to comply with public and private require-
ments. However, GVCs are not necessarily open to all firms that would
like to participate. In developing countries, local firms, especially SMEs,
have difficulty satisfying lead firms’ high-level requirements for quality,
cost, and delivery management. The regression analysis also attempts to
detect transmission channels that are available for SMEs and local firms.

8.4 Data

The data set for this study comes from a questionnaire survey in
Vietnam (Michida & Nabeshima, 2012; Michida et al., 2014). The
main objective of the survey is to assess the impact on local industry
development in developing countries of public chemical regulations,
such as RoHS and REACH, and of private standards and requirements
for managing chemical substances in products that consumer countries
and corporate buyers impose on producers in developing countries.

For the questionnaire survey, we collaborated closely with the
Vietnam Chamber of Commerce and Industry (VCCI). We developed
a questionnaire, and the VCCI translated it into Vietnamese and adminis-
tered the survey. The survey covered target firms operating in 63 provinces
in Vietnam in the manufacturing and commercial sectors that are likely to
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receive requests for complying with chemical-related product require-
ments. VCCI took the sample from the list of firms that the General
Department of Taxation maintains. The list contains 13,404 local firms
and 1,954 FDI firms that include both 100% foreign-owned firms and
joint ventures between local firms and MNCs. The VCCI sent the
questionnaire to 11,978 firms, including 10,024 local firms that the
VCCI selected randomly and all FDI firms, and they collected 1,055
responses between December 2011 and January 2012. The resulting
response rate was 8.8%. We used only responses in which all of the
questions necessary for the study were completed and the nationalities
of lead firms were given. Consequently, a total of 436 respondents,
including 262 local firms (60.1%) and 174 FDI firms (39.9%), were
used for the regression analysis.

Table 8.1 summarizes the mean values of the dependent and inde-
pendent variables. About 45% of the respondents need to or receive
requests to take measures to comply with requirements for chemical
substances in their products and 31% recognize their participation in
GVCs. About 11% of the respondents engage in GVCs where firms in
the EU take a leadership role in value chain governance. The respondent
firms were larger and more capable than average Vietnamese firms were.
The average number of employees is 742.2, about 85% are exporters,
and 17% conduct R&D activities. The respondents focus mainly on
producing or processing textiles, apparel, or leather and related products
(40%); wood and wood products, paper and paper products, or printing
(15%); and food, beverages, or tobacco products (13%).

The percentage of local firms that need to take appropriate measures
to comply with CMRs (44%) is similar to that of the FDI firms (47%),
even though local firms have different characteristics from FDI firms.
Local firms are less likely to participate in GVCs that non-EU firms
govern and are less likely to be exporters than FDI firms are. There is a
considerable gap in firm size between local and FDI firms. More local
firms engage in manufacturing of food, beverages, or tobacco products
(18%) and wood or paper products (19%) than FDI firms, whereas 59%
of the FDI firms manufacture textiles, apparel, or leather and related
products. All these characteristics of local firms may cause the differences
in determining the probability of encountering CMRs compared with
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FDI firms. This study investigates local firms’ characteristics by restrict-
ing the sample to local firms and estimating the model.

8.5 Regression Results

8.5.1 Entire Sample

Columns 1 and 2 of Table 8.2 show the baseline results of the binary
probit estimations that use the entire sample. Column 1 of Table 8.2
shows that the coefficient for GVC is 0.164 and is significant at the 1%
level. This estimated marginal effect indicates that firms that engage in

Table 8.1 Mean values of the dependent and independent variables

Entire sample Local firms FDI firms

CMR (0/1) 0.45 0.44 0.47
GVC (0/1) 0.31 0.29 0.36
EU_GVC (0/1) 0.11 0.13 0.08
NON-EU_GVC (0/1) 0.20 0.16 0.28
EXPORTER (0/1) 0.85 0.79 0.93
R&D (0/1) 0.17 0.18 0.14
FDI (0/1) 0.40
EMPLOYEES 742.19 496.94 1,111.48
(S.D.) (1,404.91) (1,252.93) (1,538.29)
Min 2 2 3
0.25 40 20 200
Median 200 100 600
0.75 800 450 1,300
Max 10,954 10,954 10,000

Industry dummy (0/1)
Food, beverages, tobacco 0.13 0.18 0.06
Textiles, apparel, leather 0.40 0.27 0.59
Wood, paper, printing 0.15 0.19 0.09
Chemicals, pharmaceuticals, rubber 0.06 0.06 0.07
Metal, machinery 0.08 0.08 0.08
Other manufacturing 0.15 0.18 0.10
Wholesale, retail, repair, and
installation

0.03 0.03 0.01

Observations 436 262 174

Note: Table contains standard deviation, range, and percentiles of EMPLOYEES
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GVCs are 16.4% more likely to need to or receive requests to take
necessary measures for complying with requirements for chemical sub-
stances in their products than those that do not engage in GVCs.

The regression model in column 2 of Table 8.2 replaces the
independent variable GVC with EU_GVC (firms that engage in
GVCs with EU lead firms) and NON-EU_GVC (firms that engage
in GVCs with non-EU lead firms). The estimated coefficient for
EU_GVC is 0.214, significant at the 1% level. The coefficient for
NON-EU_GVC is 0.136, significant at the 5% level. These results
suggest that firms that engage in GVCs with EU lead firms are 21.4%
more likely to adopt chemical substances management than those
that do not engage in GVCs. Firms that engage in GVCs with non-
EU lead firms are 13.6% more likely to adopt chemical substance
management than those that do not engage in GVCs. Although the
estimated coefficient for EU_GVC is larger than that for NON-
EU_GVC, the Wald test does not reject the hypothesis that these
two coefficients are equal.

The coefficients for R&D are 0.185 and 0.187, significant at the 1%
level in columns 1 and 2, indicating that firms that conduct R&D activities
are 18.5–18.7%more likely to face pressure tomanage chemical substances
in products. The coefficients for EXPORTER and FDI in columns 1 and 2
are not statistically significant, contrary to our expectations.

We performed the same estimations as in columns 1 and 2 of
Table 8.2, dividing the entire sample into two subsamples according
to the median number of employees. The estimation results of the
regression model in columns 3 and 4 of Table 8.2 use the observations
for firms with fewer than 200 employees. The estimated coefficients for
the main independent variables are not significant, contrary to the
estimation results using the entire sample in columns 1 and 2.

Columns 5 and 6 of Table 8.2 present the results of the probit
estimations using the observations for firms that hire 200 or more
employees. The estimation results are similar to those in columns 1 and
2. The estimated coefficient for GVC in column 5 is significant at the 5%
level. The coefficients for EU_GVC and NON-EU_GVC in column 6
are significant at the 10% and 5% level, respectively. The estimated
marginal effect of the engagement in GVCs is about 17%, irrespective
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of the lead firms’ home countries. The estimated coefficients for R&D in
columns 5 and 6 are 0.186, significant at the 5% level.

Of the estimated coefficients for the control variables, this study
reports only the coefficients for EMPLOYEES. Table 8.2 shows that
the estimated coefficients are positively significant at the 5% or 10%
level for all estimations in columns 1–6.

8.5.2 Local Firms

The regression analyses in Table 8.3 restrict the sample to local firms. In
contrast to the estimation results that use the entire sample in columns
1–2 of Table 8.2, the coefficients for GVC, NON-EU_GVC, and
EMPLOYEES are not significant. The coefficients for EU_GVC and
R&D are significant at the 5% level.

The entire sample of local firms is divided into two subsamples accord-
ing to the median number of employees. The probit estimations in col-
umns 3 and 4 of Table 8.3 use the observations for local firms that hire
fewer than 100 employees. Although the median values that divide the
sample are different, the estimation results in columns 3 and 4 of Table 8.3
are similar to those in columns 3 and 4 of Table 8.2. The estimated
coefficients for the main independent variables are not significant, whereas
the coefficient for EMPLOYEES is significant at the 5% level.

The probit estimations in columns 5 and 6 of Table 8.3 use the observa-
tions for local firms that hire 100 or more employees. The estimation results
are similar to those in columns 1 and 2 of Table 8.3. The estimated
coefficient for EU_GVC in column 6 is significant only at the 10% level
and the coefficients for R&D in columns 5 and 6 are significant at the 1%
level. In contrast to columns 5 and 6 of Table 8.2, the coefficients for GVC
and EMPLOYEES in columns 5 and 6 of Table 8.3 are not significant.

8.6 Conclusion

Regression analyses that use the entire sample support the first hypothesis
and do not support the second hypothesis. GVCs transmit information to
firms in Vietnam about chemical management that consumer countries or
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lead firms in GVCs require, regardless of whether the GVCs’ lead firms are
EU or non-EU. However, although exporting firms may have direct links
with foreign markets, exporting firms are not necessarily more likely to take
necessary measures to comply with requirements for chemical substances in
their product than non-exporting firms as export markets include those
with and without stricter regulations.

These findings indicate that GVCs are conduits for transmitting
information about requirements regarding chemical substances in pro-
ducts. Firms in GVCs capture a global market and the lead firms in
GVCs require all suppliers in their chains to assure product safety that
meets various strict standards, even if they do not ship their products
directly to consumer markets like the EU that restrict various chemical
substances in many products. Michida and Nabeshima (2012) present
several cases of firms that provide their suppliers in Vietnam with
information and training necessary for complying with mandatory reg-
ulations or private standards regarding chemical substances in products.
However, exporters include firms in GVCs and firms that target custo-
mers and countries without strict chemical-related requirements.
Exporters include firms facing different chemical-related requirements
according to final destinations of their products and corporate custo-
mers. Vietnamese exporters are not necessarily capable of entering
markets with strict chemical regulations because customers in
Vietnam and its neighboring countries have less stringent product
safety requirements than those in developed countries. Consequently,
the probability of receiving CMRs is not statistically different
between exporters and non-exporters in Vietnam.

Regression analyses support the third hypothesis that firms conducting
R&D activities are more likely to have to meet chemical substance require-
ments than firms that do not conduct R&D activities. However, the effect
of R&D activities is not significant for smaller firms. These findings imply a
substantial gap between larger and smaller firms in the ability to recognize
CMRs, as previous work on absorptive capacity suggests (Cohen &
Levinthal, 1990).

The estimated coefficients for the variable for FDI were not statistically
significant, even though hypothesis 4 expects a positive relationship with the
requirement to conduct chemical management. This result implies that the
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variable for GVC may capture information exchange between foreign affili-
ates and their parent firm because transactions with GVCs’ lead firms can
include transactions among group firms in the case of foreign-owned firms.

We recognize that there is plenty room for improvement in this study.
One of the limitations is a lack of detailed analysis of indirect exporters in
GVCs. Firms in GVCs include both direct and indirect exporters. Indirect
exporters in GVCs are important for developing countries because local
firms are more likely to participate in international markets as suppliers to
GVCs than as direct exporters. However, the entire sample (436 observa-
tions) includes only 6 observations of indirect exporters in GVCs. The
small number of indirect exporters in GVCs makes it difficult to examine
whether GVCs transmit information on CMRs to indirect exporters.

The other limitation is a lack of international comparison between
Vietnam and other countries in Southeast Asia that have undergone
more advanced industrial development than Vietnam. Vietnamese firms
are less capable of controlling production than those in advanced coun-
tries in Southeast Asia. Lead firms in GVCs may not ask Vietnamese
firms in their chains to handle production processes that require com-
plex chemical management. It is necessary to perform a comparative
analysis with more advanced countries to determine whether GVCs
transmit information about CMRs to locally owned firms.
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9
Effects of Chemical Safety Standards

on Production Cost in Malaysia
and Vietnam
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9.1 Introduction

Technical regulations for domestic or international sales, such as safety
and quality requirements, are primarily designed to ensure acceptable
levels of safety and quality in products. However, the regulations may
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also affect producers’ production and marketing performance by requir-
ing greater effort to meet the safety and quality requirements. Empirical
studies of the effect of technical regulations on international trade have
shown mixed results, partly because of the complexity of channels
through which regulations affect producers and consumers (Honda
et al. 2015). Xiong and Beghin (2014) suggested that the effects of
technical regulations could be split into demand-side and supply-side
effects, which they refer to as demand-enhancing effects and tradecost
effects, respectively. The demand-side effect occurs when compliance
with technical regulations increases consumer confidence in the safety
and performance of the products, promoting trade. The supply-side
effect occurs when compliance with technical regulations in the export
market requires additional production costs from firms.

In this chapter and Chapter 10, we examine these two effects
separately by using the firm-level data sets in Malaysia and Vietnam.
The most important advantage of using firm-level data sets is that,
unlike analysis using cross-country data sets, the effect of technical
regulations on firms’ production costs can be isolated from the total
effects. The analyses in these chapters, particularly Chapter 10, also
explicitly consider the channels of global value chains to promote the
compliance of firms with Restriction of Hazardous Substances (RoHS)
and Registration, Evaluation, Authorization and Restriction of
Chemicals (REACH), which are examined in Chapter 8 in detail.
We focus on RoHS and REACH, which are technical regulations
targeting consumer and environmental safety in the EU. We analyze
the effect of RoHS and REACH requirements on the performance of
firms in Malaysia and Vietnam. The EU RoHS is a directive of the
European Parliament and the Council restricting the use of certain
hazardous substances in electrical and electronic (E&E) equipment
that took effect in 2006.1 This directive restricts the amount of
hazardous substances allowed in E&E equipment. EU REACH came
into force in 2007 and it regulates the use in products of chemical

1 The regulated substances are lead, mercury, cadmium, polybrominated biphenyls, and poly-
brominated diphenyl ethers.

202 K. Honda and T. Otsuki



substances that have serious effects on consumer health and the envir-
onment. Under REACH, if a product contains chemicals classified as
Substances of Very High Concern in excess of 0.1% by weight, firms
are required to apply to the European Chemicals Agency for
authorization.

This chapter focuses on the effect of RoHS and REACH require-
ments on firms’ costs in Vietnam and Malaysia because the cost repre-
sents the supply-side effects of technical regulations. Chapter 10
addresses the demand-side effect, particularly the effect in export mar-
kets, because RoHS and REACH affect the demand in the export
destination. We intend to provide a complete picture of the effects of
these regulations on the export performance and cost-effectiveness of
firms. Although production costs may increase, exports may do so as
well. The empirical results will allow us to examine whether these
requirements have a positive or negative net effect on firms by assessing
which effect is dominant.

In this study, we use the survey data set for manufacturing firms
in Malaysia and Vietnam collected by the Institute of Developing
Economies during 2011–2012. The survey covered firms in a wide
range of industries with respect to export and production in
Malaysia and Vietnam. In the cost analysis, we evaluated the increase
in variable costs arising from RoHS and REACH compliance by
using an estimation from a translog cost function according to
Maskus et al. (2013).

The reminder of this chapter is organized as follows. Section 9.2 gives
an overview of the effects of technical regulations on firms’ performance.
Section 9.3 reviews related studies. Sections 9.4 and 9.5 presents the
empirical methodology and describes the data. Section 9.6 shows the
results and discusses implications. Section 9.7 provides the conclusion.

9.2 Background

When firms face technical regulations, such as RoHS and REACH, in the
export market, their products must be redesigned, monitored, and tested,
and must demonstrate compliance with the standards. Thus, technical
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regulations tend to impose additional costs on firms. Firms exporting to
the EU will be directly affected by RoHS and REACH. In addition to the
chemical industry, RoHS and REACH affect the textile, garment, wood
product, plastic, rubber, machinery, and E&E industries, among others.
Potentially affected industries are often located in developing countries,
with those aiming to export to EU markets most affected.

Malaysia and Vietnam are rapidly industrializing countries in East
Asia, and manufacturing exports have become an increasingly impor-
tant engine of export-led growth for these countries. Exports of
goods from Malaysia and Vietnam have grown rapidly during the
past two decades (Figs. 9.1 and 9.2). Malaysia has been a World
Trade Organization (WTO) member since 1995, and Vietnam
joined the WTO in 2007. Although Malaysia is a larger exporter
than Vietnam, exports from both countries have been increasing
rapidly. This is especially true for manufactured goods, where growth
has been higher than that of exports of agricultural products.
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Figure 9.2 shows the positive impact of WTO membership on
Vietnam’s exports. Figures 9.1 and 9.2 show the recovery from the
financial crisis and a continued increase in exports. Our data show
that 70% and 74% of sampled firms in Malaysia and Vietnam,
respectively, exported their products.

As trade expands, these countries have faced increasing pressure from
importing countries, particularly from developed countries and down-
stream buyers in the region, to meet safety and quality requirements.
Despite the importance of building capacity to meet foreign safety and
quality requirements, the rate of compliance with RoHS and REACH is
not necessarily high in Malaysia and Vietnam. Based on our data, the
share of firms in Malaysia complying with RoHS and REACH is 34.1%
and 24.1%, respectively. Moreover, in Vietnam, the share is 8.4% for
both RoHS and REACH. Thus, firms in Vietnam face much stronger
pressure to upgrade their capacity in product safety and quality because
the country’s export trade is expected to grow.
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9.3 Related Studies on the Supply-Side Effect
of Technical Regulations

Producers in developing countries face capacity constraints when com-
plying with food safety and quality standards, which are typically
imposed by developed countries. The significance of this is still unclear
because firm-level quantitative studies of technical regulations are lim-
ited, with research on developing countries being especially scarce.

However, country-level empirical studies that examine the effects of
technical regulations on trade are more abundant, particularly in the food
and agricultural sectors. Otsuki et al. (2001) used a gravity model to show
that the EU’s aflatoxin standards discouraged African groundnut exports to
the EU. A majority of studies of this kind have found negative effects of
food safety standards (e.g., Otsuki et al. (2001),Wilson et al. (2003), Chen
et al. (2008), Drogué and DeMaria (2012), and Winchester et al. (2012)).
Honda (2012) published one of the few studies focusing on the manufac-
turing sector. A gravity model was used to examine the effects of the EU’s
RoHS on exports to the EU market from EU and non-EU countries, and
the results showed that RoHS promoted intra-EU trade, but discouraged
exports from non-EU countries. Unlike the other country-level studies,
Xiong and Beghin (2014) attempted to isolate the positive demand-enhan-
cing effect of food safety standards from the negative tradecost effect by
using a more sophisticated gravity model. They called these the demand-
enhancing effect and tradecost effect, respectively, through structural para-
meters in the gravity model.

In contrast, there have been few firm-level studies. Wilson and Otsuki
(2004) used the World Bank’s Technical Barriers to Trade Survey
Database to describe the benefits and difficulties that technical regula-
tions pose to firms in developing countries. They showed that in 17
developing countries, approximately 70% of the surveyed firms across
various industries claimed that the costs of testing and certification were
likely to prevent them from exporting to major developed country
markets. Approximately 80% of the surveyed firms also responded that
the assurance of product quality and safety was important for expanding
their exports. The firms tried to comply with the technical regulations by
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expanding their plants or equipment, by redesigning products, and by
hiring labor for production and testing.

By using the Technical Barriers to Trade Survey Database, Maskus
et al. (2013) and Chen, Otsuki and Wilson (2008) developed methods
for using firm-level data to analyze the effect of technical requisitions.
Maskus et al. (2013) used a translog cost function to estimate whether
the presence of technical regulations would increase a firm’s recurring
variable production costs in addition to the initial setup costs. The initial
setup costs to meet safety and quality requirements were non-trivial.
From Table 4 in the study by Maskus et al. (2013), the per-firm cost of
additional plant or equipment needed to meet these requirements was
calculated to be 20% of investment on average, based on the firm-level
survey data set of 16 selected developing countries worldwide. The cost
of product redesign was 24% of investment.

Chen, Otsuki, and Wilson (2008) estimated firm-level export functions
of intensive and extensive margins. They identified the factors that increase
the amount of exports in a firm’s total sales (intensive margin), and the
number of export markets and products that are exported (extensive mar-
gin). Compliance with quality standards increased both the amount of
exports and the number of export markets and products exported. In
contrast, standard certification procedures reduced the number of export
markets and products exported.

9.4 Empirical Strategy and Data

9.4.1 Model for Cost Estimation

Compliance with technical regulations imposes various costs on firms.
Maskus et al. (2013) distinguished the initial setup costs and the running
or variable costs of complying with technical regulations. Although firms can
be asked directly about their initial setup costs, they often cannot give an exact
amount, especially if many years have passed since they first complied with
the regulations. The additional running costs associated with regulations
affect the consistency and amount of exports because these costs reduce profit
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margins. Therefore, we follow the approach of Maskus et al. (2013) for cost
function estimation and use a translog cost function, which isflexible and can
incorporate non-price variables, such as factors for technical regulations.

Assuming a short-run cost function

C ¼ Cðw; y; s; zÞ (1)

where w is a vector of factor prices, y is output, s indicates the stringency
of the technical regulations (e.g., RoHS or REACH), and z is a vector
for other variables affecting firm-level costs. The firm minimizes variable
costs, wx, where x is a vector of variable inputs. The cost function is
assumed to have some standard properties: it does not decrease with w
and y, it is concave with w, and it is homogeneous of degree one with
respect to w. This general cost function has a variable for technical
regulations, s, as an argument because different technical regulations
should affect the choice of inputs for producing a given output level.
Maskus et al. (2013) used the initial setup costs for technical regulations
as a measure of the stringency of technical regulations, although we use a
dummy variable indicating compliance with RoHS or REACH because
of a lack of data about the setup costs associated with these regulations.

We assume that the cost function is weakly separable from the aggre-
gator for material inputs and other inputs (separability). The separability
assumption is necessary because we do not have data on the prices of
materials and other inputs. Therefore, equation (1) is specified as the cost
of producing net output or added value, introducing only labor and
capital as variable inputs, and obtaining weak separability in this instance.
This implies that the choice of the relative labor and capital inputs is
independent of the material and intermediate input prices.2 As a result,
the cost function that reflects this technology is rewritten as

Cðw; y; s; zÞ ¼ ðC1ðy;w1; s; zÞ;C2ðy;w2; s; zÞÞ (2)

2 In our specific case, the separability condition is expressed as
∂
∂wj

∂Cðw;y;s;zÞ=∂wL

∂Cðw;y;s;zÞ=∂wK

� �
¼ 0; j≠L;K or ∂

∂wj

∂Lðw;y;s;zÞ
∂Kðw;y;s;zÞ
� �

¼ 0; j≠L;K.
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where w1 ¼ fwL;wKÞ and w2 is the vector of prices for variable inputs
other than labor and capital. For consistency with the linear homogeneity of
C with respect to w, these subcomponents of the overall cost function are
assumed to be homogeneous of degree one with respect to w1 and w2, as
appropriate. Separating the cost function allows us to ensure that the
elasticity of cost (value added) with respect to our technical regulation
variables derived from the first component (C1) is unaffected by the presence
of the second component (C2). This cost elasticity can be written as3

σs≡
∂C1

∂s
s
C1

¼ ∂ lnC1=∂ ln s: (3)

Our specification of a short-run variable cost is a translog function. This
translog function allows a flexible second-order approximation to a cost
structure depending on output, input prices, and other factors, includ-
ing technical regulations. The specification of costs for firm i is

ln ~Ci ¼ β0 þ βy ln yi þ βL lnwLi þ βK lnwKi þ 1
2
βLLðlnwLiÞ2

þ 1
2
βKKðlnwKiÞ2 þ 1

2
βyyðln yiÞ2 þ βLK lnwLi lnwKi þ βLy lnwLi ln yi

þ βKy lnwKi ln yi þ βssi þ βLssi lnwLi þ βKssi lnwKi þ βyssi ln yi

þ 1
2
βsssi

2 þ
XN
n¼1

βznzn þ
XC
c¼1

βzczc þ εi:

(4)

Here, C
�

is value-added cost (cost of labor and capital, referred to as
production costs hereafter), wL is the wage rate, wK is the unit price of
capital, y is sales as a measure of output, and s is the firm-specific measure
of technical regulations. The variables zn and zc are industry-specific and
country-specific factors, respectively, that affect firm costs. We use
industry and country dummies to control for these effects.

This translog cost function is estimated jointly with an equation for
the share of labor cost in production costs as

3When the technical regulation variables are binary, we have σs≡C1 y;w1; 1; z
� �� C1 y;w1; 0; z

� �
.
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SLi ¼ βL þ βLL lnwLi þ βLK lnwKi þ βLy ln yi þ βLssi þ μi: (5)

We eliminate the capital share equation from the estimation because it is
fully determined by the constraints below. Note that in writing these
equations, we have imposed the required symmetry in cross-variable
coefficients. Furthermore, the linear homogeneity condition imposes
the constraints

βL þ βK ¼ 1 (6)

βKK þ βLK ¼ 0

βLL þ βLK ¼ 0

βLy þ βKy ¼ 0

βLs þ βKs ¼ 0

Equations (4) and (5) are estimated jointly in an iterative three-stage
least squares procedure (I3SLS), subject to the constraints in equations (6).
In addition to consistency and asymptotic efficiency, the I3SLS procedure
guarantees identical translog cost parameters irrespective of which shared
equation is dropped (Berndt and Wood 1975). The parameters for the
dropped equation can be recovered by using the symmetry condition and
the conditions in equations (6).

From equations (4), we can calculate the direct elasticity of production
costs with respect to foreign standards as σds ¼ βs þ βss ln si, which varies
with the level of technical regulations. We are also interested in the impact
of the standards on factor demands. The coefficient βLs in equations (6)
measures the bias toward labor use (effect on labor share) from an increase
in foreign technical regulations (’Ls≡∂SL=∂ ln s ¼ βLs), and the bias
toward capital use, ð’Ks≡∂SK=∂ ln s ¼ βKsÞ. The need to satisfy these
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technical regulations could result in an overall increase in costs, along with
a bias in factor use toward either labor or capital.

In addition to the direct elasticity of cost, we can calculate the total
elasticity of cost with respect to a change in the stringency of technical
regulations while accounting for effects on factor use as

σS≡
∂ ln ~C
∂ ln s

¼ βs þ βss ln si þ βLs lnwLi þ βKs lnwKi þ βys ln yi: (7)

We are constrained to use the binary variable regarding firm’s compli-
ance with technical regulations to represent s instead of a continuous
variable to measure the stringency of technical regulations. However, the
use of the instrumental variables for s conveniently allows us to redefine
the variable as a continuous variable. The use of instrumental variables is
desirable due to possible endogeneity of firm’s compliance; a firm with
greater productivity or cost-efficiency is more willing to or capable of
complying with technical regulations. Furthermore, applying a probit
model for the RoHS/REACH adoption equation allows us to impose a
range between 0 and 1 on the predicted value of s. The use of probit
model for the first stage of instrumental variable estimation is acceptable
under certain conditions (Wooldridge 2010). The instrumental variables
include dummy variables for a request to implement measures regarding
chemical substances in the firm’s products, the status of acquisition of
either ISO 9001 or 14001 certification, and the difficulty in procuring
inputs. The question for the first instrumental variable is “Have you ever
needed or been asked to implement measures regarding chemical sub-
stances in your products? Examples include the testing of products,
changing inputs to reduce or eliminate certain chemicals, and providing
information about chemicals contained in your products since 2000.”
The question for the second variable is “Do you have any internationally
recognized certificates, such as ISO, and, if so, which ones?” The ques-
tion for the last variable is “Have you ever experienced difficulty in
procuring inputs in order to meet chemical regulations/private
requirements?”
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9.5 Data

9.5.1 Survey in Malaysia

The data for Malaysia were collected in the Malaysian state of Penang
from 2012 to 2013.4 Penang was chosen because of its large agglom-
eration of industries, with many of the target firms located in the
area. The project was also endorsed by the government of Penang, as
the state government recognizes the importance of the effect of
regulations. The survey was conducted by PE Research of Malaysia.

Our questionnaire comprised four sections: 1) basic information, 2)
input procurement and certificates, 3) chemical management, and 4)
export status. The surveyed firms were sampled from the firms recorded
in the Penang Industrial Census of 2011, which collected data on 2116
firms, of which 1898 were manufacturers and 218 were service firms.
Beginning in November 2012, questionnaires were sent to 732 of these
firms, and the questionnaires were followed up with phone calls. We
received replies from 374 firms, giving us a response rate of approxi-
mately 51%.5 From the manufacturing industries, 346 firms were cho-
sen, and 23 firms were taken from the service sectors. We targeted
sectors for which the management of chemicals contained in products
was likely to be necessary. The share of small and medium enterprises,
here defined as having fewer than 200 employees, was 83.4%, or 308 of
the chosen firms. Among the chosen firms, 72.6% (268) were 100%
locally owned, and 18.7% (69) firms were 100% foreign-owned firms;
the remaining 32 firms were joint ventures between local and foreign
owners.

4 The data were collected under the IDE-JETRO research project “Impact of product-related
environmental regulations on international trade and technological spillovers through supply
chain in Asia.”
5 The authors wish to thank the local governments, Invest Penang and Penang industrial associa-
tions, Federation of Malaysian Manufacturers in the Northern Region and the Free Industrial
Zone, Penang, Firms’ Associationfor endorsing our research project and also those firms who
kindly filled out our form.
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9.5.2 Survey in Vietnam

The data for Vietnamwere collected from throughout the entire country in
2011 and 2012. In Vietnam the survey was conducted by the Vietnamese
Chamber of Commerce and Industry. The population consisted of firms
operating according to the General Department of Taxation. Target firms
included those in manufacturing and those in commerce, where the
management of chemicals in products is an issue. Of the 15,358 firms,
survey forms were sent to 11,978 firms across all provinces. A response rate
of 8.8% (1055 firms) was obtained. Domestic firms account for 67.4% of
respondents (710 firms), foreign direct investment (FDI) firms for 31.8%
(335 firms), and state-owned enterprises for 0.9% (9 firms). Among
respondents, 57.6% were small and medium enterprises, defined here as
those with fewer than 300 employees.

9.5.3 Descriptive Statistics

The survey focused on a variety of industries in Malaysia and Vietnam. The
industries studied and the number offirms are shown inTable 9.1.Hereafter,
the number of samples is limited to those that are used in the subsequent
empirical analysis. Table 9.2 shows descriptive statistics for the variables used
in the cost analysis. The average value-added cost and sales are greater in
Malaysia than in Vietnam. In Malaysia, we find that the wage rate and unit
price of capital are higher.We define global value chains as networks of firms
that procure inputs from various countries and sell the resulting products,
such as automotive products, electronics, and garments, globally. Firms were
asked whether they supplied their main products to global value chains. In
Malaysia, more firms are integrated into global value chains. The number of
firms complying with RoHS and REACH is also far greater inMalaysia. The
survey also asked firms whether they were able to meet EU RoHS and
REACH standards along with other regulations and requirements.6

6We assume that non-response implies non-compliance so as to prevent the loss of samples due to
missing data.
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9.6 Results and Discussion

The cost function was run jointly with the labor share equation under
alternative specifications. Instrumental variables were used for RoHS
and REACH to mitigate the effects of endogeneity. The predicted value
of RoHS or REACH from the ordinary least squares (linear probability

Table 9.1 Industries and number of firms included in the analysis

Number
of firms RoHS REACH

Food products 51 3 3
Beverages 7 0 0
Textiles 25 3 5
Wearing apparel 113 11 10
Leather and related products 9 2 2
Wood and products of wood and cork, except
furniture,

48 4 3

Paper and paper products 9 3 3
Printing and reproduction of recorded media 10 5 3
Coke and refined petroleum products 2 0 0
Chemicals and chemical products 17 6 6
Basic pharmaceutical products and pharmaceuti-
cal preparation

2 1 1

Rubber and plastics products 51 16 13
Other non-metallic mineral products 10 1 1
Basic metals 26 8 4
Fabricated metal products, except machinery,
and equipment

43 12 8

Computer, electronic and optical products 23 13 10
Electrical equipment 17 7 3
Machinery equipment 19 2 0
Motor vehicles, trailers, and semi-trailers 5 2 1
Other transport equipment 6 0 0
Furniture 21 2 3
Other manufacturing 60 7 8
Wholesale and retail trade, and repair and
installation of machinery and equipment
including motor vehicles and motor-cycles

11 0 0

Others 50 3 3
Total (cumulative) 635 111 90

Source: Malaysia and Vietnam firm surveys. These counts are for the responses
used in the empirical analyses
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model) of the reduced-form regression, which is a model with instru-
ments and exogenous variables as regressors, is used in place of the
original RoHS/REACH dummy. The parameter estimates with respect
to translog models are presented in Table 9.3. For comparison, we also
show the parameters estimated by the Cobb–Douglas functional form.
Robust standard errors are reported in parentheses. The translog I model

Table 9.2 Descriptive statistics of the variables used in the empirical analysis

Obs. Mean Std. Dev. Min Max

Full sample
Value added cost
(million USD)

600 7.780 23.300 0.001 302.000

Sales (million USD) 600 11.900 32.100 0.049 324.000
Wage rate (USD) 600 4615.421 10249.190 0.996 194792.700
Unit capital price
(USD)

600 2.166 4.038 0.000 38.333

Participation in
global value chain

600 0.318 0.466 0.000 1.000

RoHS compliance 600 0.178 0.383 0.000 1.000
REACH compliance 600 0.142 0.349 0.000 1.000

Malaysia
Value added cost
(million USD)

220 15.900 36.500 0.019 302.000

Sales (million USD) 220 23.700 50.000 0.049 324.000
Wage rate (USD) 220 7129.422 8180.298 215.750 70466.650
Unit capital price
(USD)

220 3.389 5.466 0.000 38.333

Participation in
global value chain

220 0.518 0.501 0.000 1.000

RoHS compliance 220 0.341 0.475 0.000 1.000
REACH compliance 220 0.241 0.429 0.000 1.000

Vietnam
Value added cost
(million USD)

380 3.104 5.054 0.001 28.300

Sales (million USD) 380 5.092 7.430 0.049 28.300
Wage rate (USD) 380 3159.946 11025.540 0.996 194792.700
Unit capital price
(USD)

380 1.458 2.672 0.001 20.630

Participation in
global value chain

380 0.203 0.402 0.000 1.000

RoHS compliance 380 0.084 0.278 0.000 1.000
REACH compliance 380 0.084 0.278 0.000 1.000

Source: The authors’ calculations from Malaysia and Vietnam firm survey data
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follows a specification without interaction terms with RoHS (or
REACH); the translog II model follows the full translog specification.
Robust standard errors are reported in parentheses. The equation
includes industry and country fixed effects. The fit of each model is
good based on adjusted R-squared coefficients. We examine local con-
cavity in input prices and the positivity of input shares for the translog
model according to procedures described by Berndt and Wood (1975).
Our translog cost function satisfies these conditions.

The results of the Cobb–Douglas model estimation show that the
coefficients for RoHS and REACH are both statistically insignificant.
However, the Cobb-Douglas specification may be too simple to repre-
sent the underlying technology. In the translog models (translogs I and
II), the coefficients for the linear RoHS and REACH variables are
positive and significant in both specifications. This indicates that the
direct effect of RoHS and REACH is significant and increases variable
production cost. The coefficients for the quadratic RoHS and REACH
are not significant. According to the translog I model, cost increases
arising from tightening RoHS and REACH by a 1% equivalent increase,
based on the RoHS or REACH values predicted by the first-stage
regression, are 0.8% and 1.9% of total labor and capital costs,
respectively.

When we take the indirect costs of technical regulations into account
in the translog II model according to equation (5), the cost increases
caused by RoHS and REACH under the same scenario as in translog I
are 2.2% and 1.5%, respectively (Table 9.4).

Our estimate includes only labor and capital costs; thus, additional cost
variables may be necessary. These could include the cost of raw materials,

Table 9.4 The effects of RoHS and REACH on the variable cost (in percentage)

RoHS REACH

CobbDouglas Translog I Traslog II CobbDouglas Translog I Traslog II

−0.155 0.799*** 2.184* −0.204 1.940*** 1.516**
(0.122) (0.279) (1.243) (0.158) (0.346) (0.677)

These estimates are based on the full sample. Standard errors are in parenth-
eses*** p<0.01,** p<0.05,* p<0.1.Those for translog II model are evaluated at the
mean values of the variables
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intermediate inputs, and other costs. Firms have also already incurred the
initial setup costs for compliance with these regulations. Therefore, the costs
associated with RoHS and REACH compliance appear to be non-trivial.

The effect of participating in a global value chain is only evident
because the coefficients for the global value chains dummy are only
significant for REACH. Thus, evidence is limited to REACH concern-
ing a cost-saving effect from participation in global value chains.

9.7 Conclusions

This study used firm-level data to examine the impact of foreign chemical
safety regulations, such as RoHS and REACH, on the production costs of
firms in Malaysia and Vietnam. We found that in addition to the initial
setup costs for compliance, EU RoHS and REACH implementation causes
firms to incur additional variable production costs by requiring additional
labor and capital expenditures of around 2.2% and 1.5% of the variable
costs, respectively. Thus, this finding highlights a negative aspect of these
technical regulations to obligate firms to make non-trivial effort to comply
with them. A question that follows would be what are the benefits of
compliance and how large they are. This question will be addressed in
Chapter 10. Further work that focuses on differences in RoHS- and
REACH-type chemical safety regulations across countries, in particular,
between EU and non-EU countries, is necessary to make useful recommen-
dations for exporting firms and regulating countries to avoid technical
regulations that create unnecessary barriers to trade. Harmonizing regula-
tions globally may increase economic benefits if they aim to achieve the same
public goals and if cross-country differences in regulations are small.
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10
Effects of Chemical Safety Standards on
Export Performance in Malaysia and

Vietnam

Keiichiro Honda and Tsunehiro Otsuki

10.1 Introduction

Using a firm-level dataset in Malaysia and Vietnam, Chapter 9 presented
estimates of the supply-side (trade cost) effects of selected technical
regulations imposed by the EU on its imports of manufactured products:
the Restriction of Hazardous Substances (RoHS) Directive, and
Registration, Evaluation, Authorisation and Restriction of Chemicals
(REACH). The demand-side effects of these technical regulations are
also important; compliance with their requirements could enhance
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demand in the export market by signaling better product safety and
quality. Compliance with these requirements is therefore expected to
help firms compete in the regulated market and possibly other markets
as well.

Moreover, linkage between firms in upstream and downstream indus-
tries might hold important implications for compliance decisions con-
cerning technical regulations because firms purchasing intermediate
inputs could require the suppliers to comply with the regulations.
This supply chain effect was investigated in Chapter 9 from the view-
point that buyers transmit regulatory information to input suppliers,
thus promoting compliance with the regulations through global value
chains. Accordingly, non-exporting firms might also have an incentive
to comply with technical regulations if firms exporting to the regulated
market are in the same supply chains. Furthermore, pressure and
assistance related to compliance with the regulations would exist for
firms in upstream industries, so we can expect that compliance will be
promoted if there is vertical linkage between firms.

This chapter examines the effects of compliance with the EU RoHS
and REACH on the export performance of firms in Malaysia and
Vietnam by using the same data sets as in Chapter 9—a survey of
manufacturing firms in Malaysia and Vietnam collected by Institute of
Developing Economies in 2011–2012. Also, we investigate here the
indirect role of supply chains via RoHS and REACH compliance. We
attempt to reveal the entire mechanism comprising regulations, supply
chains, compliance, and the export performance of firms in Malaysia and
Vietnam. Thus, this chapter provides an integrated view of exports,
compliance with the regulations, and supply chains. Toward this end,
an empirical strategy of estimating instrumental variables is adopted as it
allows a two-stage model structure.

The reminder of this chapter is organized as follows. Section 10.2
reviews the literature on the effects and determinants of technical
regulations. Section 10.3 presents our empirical methodology and
describes the data used. Section 10.4 shows the results and discusses
their implications. Section 10.5 concludes the chapter.
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10.2 Effects of Technical Regulations
on Export Performance

10.2.1 Demand-Side Effects of Technical Regulations

As explained in Chapter 9, most gravity model analyses have not
separated the demand- and supply-side effects of technical regulations
and thus end up with mixed signs of their trade impacts. Honda (2012)
is the only study to use a gravity model to examine the effects of RoHS
on manufacturing trade. The study’s prominent finding is the contrast-
ing effects between intra-EU trade and trade with non-EU partners
(positive for the former and negative for the latter). The positive effect
on intra-EU trade seems to reflect the dominance of demand-side effects
over trade-cost effects. Several gravity model analyses, however, use a
two-step sample selection framework, combining the export entry equa-
tion and export amount equations to investigate the supply-side (trade
cost) effect of the former, and the demand-side effect of the latter, as the
fixed cost of compliance affects only export entry (see, e.g., Xiong and
Beghin (2014) and Ferro et al. (2015)). Xiong and Beghin (2014)
developed a theory-oriented gravity model to identify the demand-
and supply-side effects separately.

Demand-side effects are more likely to be seen in firm-level studies
because the effect can be identified by focusing on variables for firm’s
export performance. Several studies support the demand-enhancing
effect of compliance with technical regulations. Maertens and
Swinnen (2008) point out that developed countries’ stringent food
safety standards do not always discourage firms in developing coun-
try. Maertens and Swinnen (2009), and Maertens et al. (2011)
demonstrate through a case study of Senegal’s fresh and processed
fruits and vegetables industry that compliance with the food safety
standards of developed countries can increase a developing country’s
exports to developed countries that appreciate high-quality products.
Maertens et al. (2011) also point out the important role played by
multinational enterprises as leaders in the food product supply chain
in improving product quality and safety.
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Expanding our scope to include international standards, Acharyya
(2005) shows that firms certified as meeting international standards create
favorable perceptions of their company or brand and attract buyers. Otsuki
(2011) uses a firm-level data set from Eastern and Central Europe to show
a positive impact of compliance with ISO 9001 or ISO 14001.

10.2.2 Supply Chains

East Asia is a region where international production networks are
among the world’s most sophisticated, as many studies have demon-
strated (see, e.g., Ando and Kimura (2005)). Compliance with tech-
nical regulations is likely to be encouraged when a downstream buyer
orders upstream supplies, and this supply chain management tends to
work effectively for firms along the entire chain. For example, Koh
et al. (2012) demonstrate the mechanism by which supply chain
management encourages upstream suppliers to comply with safety
requirements such as the EU’s Waste Electrical and Electronic
Equipment Directive and RoHS.

If the chemicals contained in a final product are regulated, then the
materials, parts, and components that make up the final product must be
redesigned, monitored, tested, and shown to meet the stipulated chemical
thresholds. Because parts and components suppliers are often located
across borders, management of supply chains, value chains, and production
networks takes place across firms, industries, and countries. To add to this
complexity, product-related environmental regulations on chemicals affect
various industries.

10.3 Empirical Strategies and Data

10.3.1 Econometric Model

We use an estimation approach for the effects of technical regulations on
various measures of the export performance of firms, namely, the firm’s
entry into export markets, the number of export markets entered, and
the export amount.
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We begin by considering a firm’s entry into export markets. A binary
variable is given a value of one when the firm exports to at least one
foreign country and zero otherwise. A probit model is used to estimate
the effects of technical regulations along with other regressors. We then
focus on the number of export markets entered as a measure of export
diversification. This model allows us to examine whether compliance
with RoHS or REACH will afford opportunities for the firm to export
to a greater variety of markets. Since we are dealing with an ordered
dependent variable, an ordered probit model is used for this estimation.
We focus on a firm’s amount of exports as a measure of the magnitude of
exports instead of entry or number of markets in order to capture the
intensity of exports. Since the ordered probit estimation addresses mar-
ket diversification, a complementary measure of export intensity would
be (the logarithm of) the average export amount per market instead of
the total export amount. It is also common in the literature to estimate
the export amount model using the Heckman sample selection model
while taking the sample selection into account. This sample selection is
represented by the above probit model, as is typical.

We also admit the possibility of endogeneity of the RoHS and REACH
variables in the export analysis because exporting firms are expected to face
these regulations and are thus more inclined to comply with them. Thus,
these probit models for the export regime are estimated using an instru-
mental variable probit (IV probit) model. The same instrumental variables
as in the production analysis are used. They are selected based on the major
tests to qualify instrumental variables, namely, the Cragg-Donald statistic
for weak instruments, the Sargan J statistic for over-identifying restrictions,
the Anderson canonical correlations Lagrange multiplier statistic for
under-identification, and the Wu-Hausman statistic for exogeneity of
instruments. These tests are conducted based on two-stage least squares
as some of the tests are not available for the IV probit model. It is not
guaranteed that the instrumental variables selected based on the export
regime regression will apply to the regressions for the number of export
markets, for the export amount, or for the cost function, but we use the
same set of instrumental variables throughout the production and export
analysis in order to maintain the integrity of the analyses. Fortunately,
these instruments satisfy these tests for most of the regression models.
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The role of global value chains in promoting compliance with RoHS
and REACH regulations is analyzed by probit regression. We are parti-
cularly interested in whether the positive effect of global value chains
remains even when a firm is a non-exporter or upstream supplier that is
unlikely to be subject to a direct request from buyers in importing
countries to comply with the regulations. In this way, we can examine
the indirect effect of quality and safety management through the supply
chain.

A firm’s decision to export is appropriately modeled by a probit
model. Including explanatory variables for RoHS and REACH possibly
gives rise to endogeneity bias, so we use the IV probit model.

Pr Exporterij
� � ¼ β0 þ β1sij þ β2GVCij þ γZij þ εij (1)

Exporterij is a binary variable of export status for firm i in j industry,
which takes a value of one when the firm exports to at least one foreign
country and zero otherwise. A binary variable sij represents firm i’s
compliance with technical regulations, either RoHS or REACH. It is
considered to be endogenous and, thus, is instrumented. The instru-
mental variables are specified as in Chapter 8: A request to implement
measures regarding chemical substances in the firm’s products, acquisi-
tion status of either ISO 9001 or ISO 14001 certification, and difficulty
in procuring inputs. GVCij denotes the firm’s participation in the global
value chain. Zij represents the other control variables, firm age, wage,
number of employees, multinational enterprise dummy, and Malaysia
dummy.

To investigate the scope and nature of the effect, we extend the
analysis to examine the effects of RoHS and REACH on destination-
specific export behavior, diversification of export markets, and intensity
or amount of exports. The previous export regression limiting the export
destination to only the EU market is

Pr ExporterEUij

� �
¼ β0 þ β1sij þ β2GVCij þ γZij þ εij: (2)

Here, ExporterEUij takes a value of one when the firm exports to the EU
markets and zero otherwise.
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Furthermore, we examine how RoHS and REACH affect the number
of export markets (destination countries of exports) by using an ordered
probit model:

y� ¼ α0 þ α1sij þ α2GVCij þ λZij þ �ij (3)

y� is an unobservable latent regressand. The observed number of mar-
kets, y, is then given by

y ¼

0 if y� � 0
1 if 05y� � μ1
2 if μ15y� � μ2
..
.

J if y�μJ�1

8>>>>><
>>>>>:

(4)

μ indicates unknown threshold parameters to be estimated with α1, α2,
and λ.1

The effect of RoHS and REACH on the export amount should be
estimated using the sample selection method because export decision
works as the selection equation. For the selection equation, we modify
the previous export regression by adding a variable for exclusion
restriction. For the additional variable, we use the number of years
since the main product was first produced,2 Ageprodij . Thus, we estimate
model

Expij ¼ δ0 þ δ1sij þ δ2GVCij þ ’Zij þ uij (5)

with the export entry equation (1) with Ageprodij being an additional
regressor. Here, Expij is the average export value per export market.

1We control for the endogeneity of the technical regulation variable in the ordered probit model
by running a linear probability model in the first stage and replacing Stdij by the predicted value
from the first-stage estimation.
2We also use the predicted value of the linear probability model of the technical regulation
variable for Stdij in this model.
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10.3.2 Indirect Effects of Global Value Chains

We also examine the effects of global supply chains by using alternatives
to the global value chain variable, GVCij, which captures a firm’s direct
participation to global value chains and thus should capture whether a
firm is likely under pressure to comply with RoHS or REACH
when the firm belongs to a supply chain subject to these technical
regulations. However, firms may have incentive to comply with
these technical regulations to meet potential demand from buyers
in downstream industries in their country for compliant intermedi-
ate inputs. This might happen even when the firm is not a part of a
global supply chain. Thus, we construct linkage indices to capture
the intensity of domestic vertical linkage and the influence of the
export market according to the method proposed by Chenery and
Watanabe (1958). We particularly focus on forward vertical linkage
because RoHS and REACH compliance is expected to attract
potential buyers in downstream industries. It is necessary to have
the inputoutput table of a country to calculate its linkage indices,
but this is available for only Vietnam not Malaysia. Thus, we limit
the analysis using linkage indices to Vietnam.

We use the Chenery and Watanabe (1958)’s forward linkage index,
which is defined as the sum of the output coefficients excluding the
intermediate output of the firm’s own.

FLj ¼
X
k≠j

’kj

Here, the output coefficient ’kj is defined as xhj=Xh. xhj indicates
elements of an h� j intermediate inputs matrix in the Vietnamese
inputoutput table and Xj is the total output of sector j.

Additionally, we use the modified indices for considering linkage with
other sectors. Export forward linkage is defined as

FLEXPj ¼
X
k≠j

’kj � Exportk
Xk

� �
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where Exportk=Xk is the proportion of total export to total output in
sector k.

Exports to the EU forward linkage is defined as

FLEUj ¼
X
k≠j

’kj � Exportk
Xk

� ExportEUk
Exportk

� �

where ExportEUk =Exportk is the proportion of exports to the EU
relative to total exports in sector k.

Standard forward linkage is defined as follows:

FLEUj ¼
X
k≠j

’kj � Sharesk
� �

Here, Sharesk is the rate of compliance with each technical regulation
in sector k.

10.3.3 Data

Here, we use the same firm-level survey data set of Malaysia and Vietnam as
was used in the cost function analysis of Chapter 8. Therefore, the details of
the survey are omitted here. The empirical analysis in this chapter uses the
data on firms’ export performance and export determinants including RoHS
and REACH compliance. Table 10.1 shows the count of firms belonging to
each industry. Table 10.2 shows descriptive statistics for the variables used in
the cost analysis. The number of firms that enter the export market and the
number of export markets entered are greater in Malaysia than in Vietnam.
In contrast, the number of firms that export to the EU is greater in Vietnam.

Our analysis using the indices of indirect transmission of regula-
tions is conducted for only the Vietnam samples because our linkage
indices rely on the inputoutput table of Vietnam for the year 2007,
obtained from the General Statistics Office of Vietnam. We match
industries in our data set to the 138 categories of the Vietnam
Standard Industrial Classification in the inputoutput table. A higher
linkage index indicates that a firm is more closely linked with
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downstream industries. The share of firms in downstream industries
complying with REACH is greater than that complying with RoHS.

10.4 Results and Implications

In the empirical analysis, we investigated the effect of RoHS and REACH
compliance on the export performance of firms. Our primary focus is
whether the regulations affect the entry of firms into export markets in

Table 10.1 Industries included in the analysis

Number
of firms RoHS REACH

Food products 44 3 3
Beverages 4 0 0
Textiles 20 2 4
Wearing apparel 95 10 9
Wood and products of wood and cork, except
furniture,

40 3 2

Paper and paper products 8 3 3
Printing and reproduction of recorded media 8 5 3
Coke and refined petroleum products 2 0 0
Chemicals and chemical products 16 5 5
Basic pharmaceutical products and pharmaceutical
preparation

0 0 0

Rubber and plastics products 47 15 11
Other non-metallic mineral products 0 0 0
Basic metals 24 8 4
Fabricated metal products, except machinery and
equipment

42 12 8

Computer, electronic and optical products 22 13 10
Electrical equipment 15 7 3
Machinery equipment 16 2 0
Motor vehicles, trailers, and semi-trailers 4 1 0
Other transport equipment 5 0 0
Furniture 16 2 3
Other manufacturing 56 7 7
Others 42 2 2
Total 526 100 77

Source: Malaysia and Vietnam firm surveys. These counts are for the responses
used in the empirical analyses
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general, but we also examine the regulations’ effects on entry to the EU
export market, the number of export markets, and the amount of exports.
The results for RoHS and REACH are presented in Tables 10.3 and 10.4,
respectively. Models (1) and (2) in Table 10.3 (models (5) and (6) in
Table 10.4), respectively, show the results from the IV probit regressions
examining whether compliance with RoHS (REACH) increases the like-
lihood of entering export markets in general and the EU export markets in
particular. Instrumental variables are used to deal with possible endogeneity
of RoHS (REACH). The results from the second-stage regressions indicate
that compliance with RoHS and compliance with REACH increase the
probability of entering both foreign markets in general and EU markets in
particular, as seen from the positive and significant coefficients for RoHS and
REACH in the models. Multinational enterprises are found to export more
actively than local firms, but not necessarily when the EU is the destination.
The variable for global value chains representing direct participation in
known supply chains is found to have no significant impact for either general
and EU-bound exports. The first-stage results also hold important implica-
tions regarding the determinants of RoHS and REACH compliance such as
the role of supply chains in promoting the compliance. These are discussed
after the discussion of the second-stage results, as they are the major concern
of this chapter.

Despite the above findings, it is still unclear whether improved access to
foreign export markets is predominantly due to the improved access to the
EU market. Thus, we use an ordered probit model to investigate whether
compliance with RoHS and REACH actually helped firms to expand into
export markets outside the EU. The endogeneity of RoHS or REACH
compliance is controlled by using instrumental variables as in the IV probit
model for the previous estimation. We now focus on the number of export
markets as the dependent variable. Model (3) in Table 10.3 (model (7) in
Table 10.4) shows the results of the ordered probit estimation for the effect
of RoHS (REACH) on the number of export markets. We find that
compliance with RoHS and REACH significantly decreases the number of
export markets.

We therefore cannot conclude that compliance with RoHS and
REACH helps firms access a greater variety of countries. This is contrary
to the expectation that compliance with these regulations would signal
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the safety and quality of a firm’s products and helps the products gain
acceptance in other markets. The negative and significant coefficients for
RoHS and REACH might be because firms in Malaysia and Vietnam
end up concentrating their efforts in fewer markets, most probably EU
markets. In this analysis, the EU market is counted as one market even
though the number of export markets increases within the EU. Thus,
the decrease in the number of markets is considered to have occurred
outside the EU, implying concentration of the countries’ exports to the
EU market. This result also implies that compliance with RoHS and
REACH is effective for attracting only EU buyers and seems to suggest
that caused a diversion from non-EU markets. The diversion effect
seems to have outweighed the signaling effect of EU RoHS and
REACH compliance for better consumer and environmental safety.

In the regression analyses up to this point, the specification of the
instrumental variables is mostly appropriate regarding the under-
identification test, the CraggDonald test for weak instruments, the
over-identification test, and WuHausman test. The only exception is
that there are some cases where the over-identification test fails at
the 10% level although it is valid at the 5% level. These tests are
generally supportive of the specification of instrumental variables.

Model (4) in Table 10.3 (model (8) in Table 10.4) shows the effect of
RoHS (REACH) on the amount of exports by a firm instead of the effect
on the export regime. The Heckman sample selection estimation is used to
examine the effect of compliance with RoHS and REACH on the average
amount exported per market as a measure of the intensity of export.3

Probit regression for export market entry in the first stage works as the
selection equation. The results indicate that the (log) average export
amount per export market does not significantly increase with compliance
with RoHS or REACH. Thus, the major benefit of RoHS and REACH
compliance is entry to foreign export markets, specifically the EUmarkets,
rather than an increase in export amount. This result is consistent with the

3 It should be noted that the inverse mills ratios are insignificant in both tables, implying that
sample selection is not severe enough to cause the biased coefficient estimators.
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findings of Ferro et al. (2015), who note that once firms enter a market,
technical regulations do not affect the export amount.

The signs of the major coefficients are largely robust even when we
split the sample into Malaysia and Vietnam. Table 10.5 shows the
results of the market entry regression for the individual countries.

Overall, compliance with RoHS and REACH provides firms with
better access to export markets but the advantage of compliance with
REACH is likely to be found in accessing the export market. This may
indicate that REACH is more universal than RoHS. RoHS-type regula-
tions are more widely adopted worldwide, but its certification requires
assurance of safety in only six hazardous substances. On the other hand,
compliance with REACH may be more challenging due to its coverage
of all chemicals. Therefore, compliance with REACH demonstrates a
greater capability of a firm to assure product safety, resulting in greater
coefficients with respect to REACH in those tables.

Now, we turn to interpreting the results of the first-stage regression—the
adoption equation.Thefirst-stage results formodels (1) and (2) inTable 10.3
(models (5) and (6) in Table 10.4) estimated by ordinary least squares
correspond to the adoption equation for RoHS (REACH). We find that
firm’s participation in supply chains significantly increases the likelihood of
compliance with RoHS (REACH) (see columns (1), (2), (5), and (6)). This
implies that participation in supply chains tends to increase pressure from
buyers in the downstream industries to comply with RoHS and REACH.

We also examine the effects of indirect transmission of RoHS and
REACH regulation by using our “linkage indices,” which captures the
linkage of industries in Vietnam. Sometimes, even firms that do not
participate in global supply chains may encounter pressure to comply
with RoHS and REACH indirectly through the vertical linkage chan-
nels. This occurs when buyers in the downstream industries who pur-
chase the firms’ products as intermediate inputs are subject to RoHS and
REACH, or when industries subject to RoHS and REACH are present
at any downstream level in the vertical linkage. When such pressure
exists, firms may tend to comply with RoHS and REACH even though
they are not a part of known global supply chains. This indirect
transmission of regulations is also of interest whereas the direct transmis-
sion has been addressed in Chapter 7.
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A linkage index is constructed to capture the degree of indirect
transmission of regulations, and replaces the GVC index in the first-
stage regression as one of the instrumental variables. Because the
linkage index is an industry-level variable, the industry dummies
need to be suppressed to avoid perfect collinearity. The results in
Tables 10.6 and 10.7 indicate no evidence of the effect of indirect
transmission while the RoHS and REACH variables remain positive
and significant in the second-stage regression using the IV probit
model.4 The lack of significant effect of indirect transmission of the
RoHS and REACH regulations contrasts with the finding in
Chapter 8 that participation in global value chain robustly had a
significant and positive effect on RoHS and REACH compliance in
Vietnam according to Chapter 8. This implies that direct participa-
tion in global value chains gives strong incentives for firms to
comply with these regulations, and that firms should be aware of
their participation in the global value chains. In the absence of
explicit global value chain, however, firms are not aware of the
demand for RoHS and REACH compliance from the downstream
firms through indirect supply chain linkage.

10.5 Conclusions

This chapter examined the demand-side effects of the EU’s RoHS
and REACH regulations, investigating their effects on export market
access using firm-level survey data in Malaysia and Vietnam. It was
found that firms’ compliance with both RoHS and REACH pro-
moted access to the EU export market as expected. However, the
negative effects of compliance on the number of export markets
imply that RoHS and REACH may lead to concentration of exports
to the EU market. Also, the regulations did not affect export

4We maintain our specification of instrumental variables from the previous tables (except that we
replace the GVC variable with our linkage indices) despite the fact that the models in Tables 10.6
and 10.7 fail to satisfy some of the qualification tests for instrumental variables. This is done for
the sake of comparison.
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amounts, implying that RoHS and REACH compliance facilitates
only entrance of previously non-exporting firms into export markets,
but does not affect the activities of incumbent exporters. The results
also confirm those suggested in Chapter 7—that participation in
supply chains, particularly, the global supply chains, promotes com-
pliance with RoHS and REACH perhaps by helping firms to comply
or pressuring firms to do so. However, there is no evidence that
firms’ indirect connections with buyers in downstream industries
promote compliance with these regulations, which are based on an
extended definition of supply chains.

Despite Chapter 9’s finding of cost-increasing effects of RoHS and
REACH, this chapter’s empirical findings of positive effects of RoHS
and REACH on export performance provides an optimistic view that
Malaysian and Vietnamese firms are likely to overcome compliance
costs and gain access at least to EU markets. It can perhaps be
recommended for these countries’ governments use various channels
to promote exports by their firms. Such channels include (1) technical
or financial assistance to reduce firm’s cost burden for compliance
with these regulations or to give incentives for firms to comply, and
(2) promotion of firms’ participation in global or even domestic
supply chains.
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11
Diffusion of Quality and Environmental
Management Systems Through Global
Value Chains: Cases of Malaysia and

Vietnam

Hakaru Iguchi and Toshi H. Arimura

11.1 Introduction

The momentum of globalization is unprecedented and related to the
global expansion of relationships between firms caused by production
fragmentation. Recently, as part of their overall business strategy, many
firms have outsourced their value-adding activities that are not based on
their core competencies to other businesses either nationally or inter-
nationally. Thus, the sequence of these activities outside of the core
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business, called the value chain,1 has expanded up and downstream. In
particular, the rise of offshoring2 of intermediate inputs and assembly has
had a substantial impact on the global economy. Offshoring has increased
the trade flows of intermediate goods in the manufacturing sectors and
has widened export markets for producers in developing countries.

Multinational enterprises (MNEs)3 have played a prominent role in
international production fragmentation because they can organize produc-
tion and distribution across national boundaries.MNEs have built produc-
tion bases in various locations and allocated different stages of production
to different countries and regions. Thus, their value chain has expanded
across theworld by consigning parts of these activities to specialized external
partners. Toyota, which has been expanding its globalization and localiza-
tion activities, has 51 production bases in 26 different countries and
regions4 and design and R&D bases in nine locations overseas.5

The term “global value chain” (GVC), which reflects this trend, has
attracted much attention in recent years. The concept of GVCs is important
in capturing inter-firm relationships focusing on a series of flows from raw
material procurement through to manufacturing and sales. This chain of
activities is divided among various firms often located in various countries
and regions. As value chains expand globally, final products consist of

1 The idea of a value chain is closely associated with that of a supply chain. The supply chain is the
network created among different companies producing, handling, and distributing a specific
product. A supply chain focuses on the cost and efficiency of the supply of components and
raw materials from various suppliers to the final customer, whereas a value chain incorporates the
idea of value being created throughout the transactions between different companies (OECD
2013a).
2Offshoring refers to the purchase of intermediates from outside specialist providers abroad,
which include both independent suppliers and foreign affiliates.
3MNE is a company that has its facilities and other assets in at least one country other than its
home country. In other words, MNEs are characterized by multinationality; they are headquar-
tered in their home country and invest in other countries. Sometimes, there are several conditions
for multinationality, such as a minimum number of countries they operate in and business
activities in foreign countries above a certain size. However, there are various problems with
such restrictive conditions (Jones 2004).
4 In 2014, Toyota the number of first-tier suppliers is about 5000 and that of second- or higher-
tier suppliers is above 30,000 (Teikoku Databank).
5 For further details, see Toyota HP 2017 (http://www.toyota-global.com/company/vision_philo
sophy/globalizing_and_localizing_manufacturing/).
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intermediates, such as components and materials, that come from a wider
variety of sources because they are manufactured by various suppliers in
different countries. Therefore,managing suppliers around theworld is crucial
for MNEs to ensure consistent quality.

However,MNEsmust be cautious about various issues in expanding their
international transactions. There are information asymmetries caused by
cultural, geographic, and linguistic differences between developed and devel-
oping countries. Because of the information asymmetries, it is difficult to
confirm the capabilities of their suppliers, especially in developing countries.
International Organization for Standardization (ISO) standards can reduce
these information asymmetries. For example, MNEs can decide to select
firms that are ISO 9001-certified, which confirms the organizational cap-
abilities of overseas suppliers. As a result, firms in developing countries that
wish to be part of a value chain may actively seek to obtain ISO 9001
certification.

This chapter explains how the GVCs generated by the production frag-
mentation process affect business behavior in developing countries. Recently,
various effects of globalization on developing countries have attracted much
attention. We discuss whether GVCs affect the adoption of ISO 9001,
focusing on Vietnam and Malaysia, which have shown rapid growth in the
last few decades.

This mechanism may also apply to the adoption of ISO 14001 certifica-
tion for environmental management systems. Some studies have shown
that polluting industries have been migrating from developed countries to
developing countries to avoid stringent environmental regulations. This is
known as the pollution haven hypothesis.6 We examine this issue from the
perspective of ISO 14001. We specifically focus on product-related envir-
onmental regulations on chemicals (PRERCs), which are major environ-
mental regulations introduced by developed economies.

This paper has the following structure. First, we discuss how Association
of South East AsianNations (ASEAN) countries became an important part

6 See Grossman and Krueger (1995), Copeland and Taylor (1995), Levinson (2003) and
Copeland and Taylor (2004) and Levinson (2010) for this hypothesis. The first two are classical
theoretical papers.
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of GVCs. Second, we review PRERCs, which were introduced in the mid-
2000’s in developed countries. Third, we discuss the diffusion of ISO 9001
and 14001 in ASEAN countries, especially in Malaysia and Vietnam.
Then, we examine the relationship between GVCs and the diffusion of
ISO 9001 and 14001 by using company survey data7 collected in Malaysia
and Vietnam. Finally, we conclude this chapter by discussing recommen-
dations for policy makers with a possible future study.

11.2 ASEAN’s role in GVCs

Southeast Asia is the region in Asia to the south of China and the east of
India. Countries in this region account for almost 8% of the world’s
population. The region’s share of the world GDP is still low, although its
GDP growth rate is high, at an average of 5.4% per year in 2014 (OECD
2014). ASEAN,which is a regional cooperation organization, was established
in 1967 with the signing of the Declaration of the Association of Southeast
Asian Nations, also known as the Bangkok Declaration. Although ASEAN
was initially more focused on regional security, its scope has expanded to
include economic matters such as the establishment of a free trade area to
encourage trade among ASEANmembers. Consequently, economic activity
in this region has developed with close links among member economies
(Bower et al. 2015). ASEAN consists of 10 member states. The five founder
members are Thailand, Indonesia, Singapore, Philippines, and Malaysia,
followed by Brunei Darussalam, Vietnam, Laos, Myanmar, and
Cambodia. These members have enjoyed rapid economic growth8 and are
now an essential part of the Asian economic miracle.

Because ASEAN countries play an important role in the global
economy, these countries are being rapidly integrated into GVCs.
MNEs have located some of their production processes in these coun-
tries to take advantage of lower costs and wages. Moreover, the

7 For further details of these surveys, see Chapter 7.
8 For about 25 years, from 1970 to 1995, ASEAN’s GDP grew at an average annual rate of 7.0%
(see ASEAN HP http://www.asean.org/asean/about-asean/history/item/economic-achievement).
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expansion of the middle class has made ASEAN countries attractive to
MNEs as a consumption base. Thus, as the degree of involvement in the
global economy in ASEAN countries has increased through MNEs,
production and exports in these countries have also increased rapidly.

Foreign direct investment (FDI) is an important tool to allowMNEs to
expand into overseas markets (Oyamada and Uchida 2011). MNEs have
continually rearranged their value-added activities geographically through
FDI. MNEs have engaged in FDI through either acquiring existing
production facilities to launch new production activities (brownfield
investment) or constructing new operational facilities from the ground
up (greenfield investment). Because the basic criterion of FDI is managerial
control and ownership of at least 10%of the voting power, it is supposed to
reflect a long-lasting commitment to the host countries. Investment criteria
for MNEs include economic, institutional, political, and cultural consid-
erations as well as the overall FDI strategy of the MNE, leading to wide
variety in the structure and geographical spread of MNE activities.

ASEAN countries have tried to attract FDI in various ways, because FDI
provides financial resources, links to export markets, and intangible assets
that are used by MNEs to create value (Felker 2003). Extra-ASEAN FDI
inflows to Southeast Asia rose by 14.7% in 2014, reaching 102 billion
USD.9 One reason for increasing investment from foreign countries is
changes in the international investment environment, such as trade liberal-
ization in ASEAN countries (Mukhopadhyay and Thomassin 2009). The
establishment of the ASEAN Free Trade Area in 1992 eliminated tariff and
non-tariff barriers within ASEAN countries, making the region more
attractive to foreign investors. As a result, ASEAN’s competitiveness as a
production base in the global market was increased considerably.

In many developing countries, manufacturing activities are mainly
conducted in export processing zones (EPZs). EPZs have become an
integral part of the export-led development strategies of emerging and
developing economies. EPZs are a policy tool used to promote economic
development and export-oriented growth, and they have been used to

9ASEAN Foreign Direct Investment Statistics Database. Table 25: FDI net inflows, intra- and
extra-ASEAN (http://www.asean.org/images/2015/June/FDI_tables/Table%2025.pdf).
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foster manufacturing industries. Foreign investors have been attracted by
EPZs with opportunities to acquire tax benefits and to facilitate import
and export. The main goals of setting up EPZs are as follows: to increase
foreign currency earnings by promoting non-traditional exports; to pro-
vide employment and bring income to local people; and to attract FDI,
technology transfer, and information exchange with firms (Engman et al.
2007). However, setting up EPZs does not guarantee successful export
expansion. The success of EPZs is more closely related to the quality of
infrastructure and logistics than to low labor costs (Farole 2011). EPZs
with poor governance and political instability are generally regarded as
insufficient to attract foreign investors (OECD 2013b).

Since the 1970’s,10 many EPZs have been set up in ASEAN countries.
Although it is difficult to pick out the effect of any single policy, EPZs in
ASEAN countries have been successful in attracting FDI, in terms of
accelerating exports and creating employment. For example, in
Malaysia, the first EPZ was set up in 1972 in Penang. By 2015, 17
EPZs were operating in various locations.

Thus, ASEAN has attracted MNEs investments that facilitate eco-
nomic growth in diverse ways. Therefore, more production activities are
fragmented in Southeast Asia because of its competitive advantage, and
more firms in this region are incorporated into GVCs. Because of the
increase in GVCs, coordinating with suppliers is becoming more com-
plex, especially for firms in developing countries, including ASEAN.
Moreover, firms in these countries are more likely to have access to
global markets if they can cooperate with leading firms of GVCs.

11.3 Coordination Through the GVC

For many MNEs, their GVCs consist of hundreds of firms with multiple
tiers of suppliers, making it difficult to coordinate with suppliers across
different countries and regions. However, there are cultural, geographic,
and linguistic barriers between developing countries and developed coun-
tries that create information asymmetries (Potoski and Prakash 2009).

10 In ASEAN countries, Malaysia set up the first EPZ near Penang’s Bayan Lepas airport in 1972.
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Information asymmetries cause severe problems for MNEs in developed
countries. Because MNE networks for procuring, production and distri-
bution are extended globally, it is difficult to monitor the qualifications of
their suppliers and the quality of their products. If suppliers have poor
management systems, this could lead to the supply of inferior quality
products and unacceptable environmental performance, creating problems
for downstream customer products and services (Albuquerque and
Bronnenberg 2007). To confirm the quality of their suppliers, which are
scattered around the world, many MNEs use international standards,
specifically ISO standards such as ISO 9001.Moreover, poor management
may cause poor environmental performance, which can be addressed by
ISO 14001. Instead of MNEs inspecting suppliers’ factories, asking sup-
pliers to obtain ISO standards, which are certified by a third party, could
reduce the burden of coordinating with suppliers for MNEs (ISO 2014).

11.3.1 ISO 9001 and 14001

When firms in developing countries are certified to these ISO standards,
obstacles to international trade in GVCs are expected to decrease. In other
words, these ISO standards help firms fulfill customer requirements by
improving management and acting as a signal in the marketplace. In this
chapter, we use “customer” to refer to manufactures purchasing products
and intermediates or wholesalers, firms downstream of the value chain.
Thus, firms with these certificates in developing countries have a compe-
titive advantage in reaching the global market.

ISO 9001 was published by the ISO in 1987. It sets out the criteria for the
quality management systems and specifies the requirement to prove capabil-
ities to provide products that consistently meet customer and regulatory
requirements (ISO 2002). An accredited third party completes the audit to
ensure that a firm’s management system meets the ISO requirements. Firms
need to be audited by an ISO-approved third party every three years to
maintain their certification status. Organizations with ISO 9001 certificates
must meet the following requirements. First, they must define their environ-
mental policy. Second, they must have project planning (plan). Then, they
have to implement and operate (do) their policy as planned. Finally, they
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must check (check) and take corrective action (act). After this, they must
conduct a management review. Organizations are expected to follow this
plan–do–check–act (PDCA) cycle. The latest edition of ISO 9001 was
published in 2015 and it focuses more on the management of processes
and less on documentation, thereby easing the burden of bureaucratic
activities in daily operations.

Since its initial publication, ISO 9001 has become popular among
developed countries, especially in Europe and East Asia and the Pacific.
As of 2014, the number of certified organizations in these two regions
accounts for 84.3% of all certificates issued worldwide (Fig. 11.1). China
has the highest number of ISO 9001 certified organizations, followed by
Italy. The ISO 9001 standard is increasingly used worldwide. By 2014, this
standard had been adopted by firms in more than 160 countries and
1,138,155 organizations were certified around the world. The widespread
ISO 9001 certification has resulted from the extension of the certification

Fig. 11.1 The number of ISO 9001 certifications worldwide

Source: ISO survey (ISO 2014)
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to a wide variety of industrial sectors, products, and services. Lead firms in
GVCs have strongly recommended certification, also contributing to the
diffusion of this standard (Heras et al. 2001).

ISO 14001, which was published in 1996, is an international standard
for environmental management systems that is closely related to ISO 9001.
The ISO 14001 standard is a useful tool for organizations to reduce the
impact of their operations on the environment; to comply with the
applicable domestic laws, regulations, and other environmentally oriented
requirements; and to improve continually through the PDCA cycle. Thus,
ISO 14001 is similar to ISO 9001 because it involves this management
cycle. Therefore, firms with ISO 9001 certification can acquire ISO 14001
certification more easily than firms without ISO 9001.

Organizations in Europe and East Asia and Pacific have actively
sought to obtain ISO 14001 certification. As of 2014, the organizations
in these regions accounted for 89.5% of the certificates worldwide
(Fig. 11.2). Similar to the adoption of ISO 9001, organizations in

Fig. 11.2 The number of ISO 14001 certifications

Source: ISO survey (ISO 2014)
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China have promoted ISO 14001 certification proactively. Japan has led
the world in terms of the number of certified organizations and held the
largest number of certificates until China became the top-ranked coun-
try in 2007. Though ISO 14001 is expected to improve the environ-
mental performance of organizations, firms with this certificate do not
necessarily have make improvements. Consequently, there is some doubt
about its effectiveness, although numerous studies have confirmed the
effectiveness of ISO 14001 in improving environmental performance.
Potoski and Prakash (2005) found that ISO 14001 was effective in the
US. Moreover, Arimura et al. (2008) examined the effects of ISO 14001
on the reduction of solid waste generation, depletion of natural
resources, and levels of wastewater effluent. They confirmed that ISO
14001 certification led to great improvements. Thus, the effectiveness of
ISO 14001 certification to protect the environment is supported by
various studies, at least in developed countries (Potoski and Prakash
2005; Russo 2009; Gomez and Rodriguez 2011).

Most existing literature relating to ISO 9001 and 14001 certification has
focused on developed countries or some developing countries such as
China. The number of ISO-certified firms is increasing gradually in
developing countries, especially in ASEAN countries. However, the num-
ber of studies of ISO certification in developing countries has been limited.
Tambunlertchai et al. (2013) conducted a seminal study on ISO 14001
certification in developing countries with a large survey data set that
examined the factors promoting ISO 14001 in the food and beverage,
textile and apparel, and electronics and electrical appliance industries in
Thailand. However, little is known about the effectiveness or incentives of
ISO 9001 and 14001 adoption in developing countries.

11.3.2 ISO Certificates in Vietnam and Malaysia

In ASEAN countries, the number of ISO 9001 certificates has increased in
the last 10 years. AmongASEAN countries, Vietnam ranks fifth in ISO9001
certification, accounting for approximately 9.6% of all certificates held by
these countries in 2014 (ISO 2014). Because ISO 9001 certification can
reduce the overall cost of ISO 14001 certification, firms with ISO 9001
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certification can obtain ISO 14001 certification more easily than firms
without ISO 9001 certification (Arimura et al. 2014). However, fewer
firms in Vietnam have ISO 14001 certification; Vietnam ranks fifth in
terms of ISO 14001 certification in this region, with 830 certificates
(Fig. 11.3).

Malaysia ranks first among the ASEAN countries for ISO 9001
certification and held 29.0% of all certificates worldwide in 2014.
There are fewer ISO 14001 certificates than ISO 9001 certificates in
Malaysia, as expected. Malaysia ranks second in this region with 2284
certifications (ISO 2014) (Fig. 11.4).

Next, we examine the tabulation of ISO 9001 and 14001. We use the
survey conducted by the Institute of Developing Economies, Japan External
Trade Organization (IDE-JETRO) in Malaysia and Vietnam in 2012 and
2011. The details of the survey are provided in Chapter 7. Table 11.1
indicates that the sample characteristics of our survey are similar to those
of the ISO survey. In total, 8.5% of firms have adopted ISO 14001, whereas
24.7% have adopted ISO 9001. Furthermore, 17.7% have adopted only

Fig. 11.3 The number of ISO 9001 and 14001 certifications in Vietnam

Source: ISO survey (ISO 2014)
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ISO 9001, whereas 7.0% have adopted both ISO 14001 and 9001. These
results indicate that firms in Vietnam that adopt ISO 9001 do not necessarily
adopt ISO 14001. Because the number of ISO 14001 certificates has
increased recently, it is important to examine whether ISO 9001 adoption
also promotes ISO 14001 adoption in developing countries.11

Fig. 11.4 The number of ISO 9001 and 14001 certifications in Malaysia

Source: ISO survey (ISO 2014)

Table 11.1 ISO 9001/14001 adoption in Vietnamese firms (n=1,055)

Adopt ISO 9001 Not Adopt ISO 9001 Total

Adopt ISO 14001 7.0% 1.5% 8.5%
Not Adopt ISO 14001 17.7% 73.7% 91.5%
Total 24.7% 75.3%

Source: IDE-JETRO survey

11 Another interpretation is that ISO 9001 is a precursor to ISO 14001 because about 90% of the
ISO 14,001 adopters also have ISO 9001.
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Table 11.2 also shows that our sample has characteristics similar to the
ISO survey among Malaysian firms; 36.0% of the firms adopted ISO
14001, whereas 83.7% adopted ISO 9001. Furthermore, 48.3% adopted
only ISO 9001, whereas 35.4 % of the firms adopted both ISO 14001 and
9001. This indicates that firms that adopted ISO 9001 do not necessarily
adopt ISO 14001 in Malaysia, similar to Vietnamese firms at this stage.12

11.4 Effects of PRERCs on ISO Adoption
in Malaysian and Vietnamese Firms

Recently, the importance of supply chain management has increased
because of the various environmental regulations of final products in
important markets such as the European Union (EU), United States of
America, and other countries (Michida 2014). To comply with these
PRERCs, MNEs must coordinate with their suppliers through the
GVCs, because a single supplier’s failure to meet the regulations in a single
component could result in lack of compliance for the entire final product.

11.4.1 Product-Related Environmental Regulations

PRERCs have been introduced in many countries, and both the
number and variety of PRERCs have increased worldwide (Michida
2014). Among PRERCs, the EU’s Restriction of Hazardous

Table 11.2 ISO 9001/14001 adoption in Malaysian firms (n=178)

Adopt ISO 9001 Not Adopt ISO 9001 Total

Adopt ISO 14001 35.4% 0.6% 36.0%
Not adopt ISO 14001 48.3% 15.7% 64.0%
Total 83.7% 16.3%

Source: IDE-JETRO survey

12 From another viewpoint, however, the decision to ISO 14001 certification is not dependent
upon ISO 9001, companies with 14001 certification would have adopted ISO 9001 previously.
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Substances (RoHS) directive and Registration, Evaluation,
Authorisation and Restriction of Chemicals (REACH) regulation
are typical examples. The RoHS directive, implemented in 2006,
requires hazardous substances13 in electronic and electrical equipment
to be phased out and replaced with safer substances. The REACH
regulation, introduced in 2007, regulates chemical substances and
articles that contain chemical substances. Because chemicals are used
extensively in many products, such as clothes, furniture, and electrical
and electronic equipment, PRERCs affect not only the chemical
industry but also industries that rely on ingredients and materials
that contain chemical substances.

One of the most important characteristics of PRERCs is that they
affect the behavior of firms in developing countries (Arimura et al.
2014). If regulated chemicals are contained in final products above the
permissible level, the product materials, parts, and components may
need to be redesigned, monitored, tested, and approved to meet the
chemical thresholds (Michida 2014). Because GVC’s extend globally,
PRERCs, such as RoHS and REACH, affect firms within and outside
the regulated area, and MNEs need to manage suppliers across borders.
The concerns about PRERCs are particularly relevant to countries in
Southeast Asia, which has been a center of global manufacturing for
decades and has many suppliers of parts and components to global
assemblers.

It is difficult to capture the effect of a single environmental regulation,
because firms are generally affected by many environmental regulations
simultaneously. However, for PRERCs, it is essential to manage chemical
substances throughout entire value chains. Therefore, MNEs that extend
their value chain globally may request their suppliers to meet PRERCs.
Such requests may transmit the information and requirements for PRERCs
through the value chain, and change the business behavior in developing
countries with regard to product quality and environmental performance.

13 The prohibited substances are heavy metals, such as lead, mercury, cadmium, and hexavalent
chromium, and flame retardants such as polybrominated biphenyls and polybrominated diphenyl
ethers.
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11.4.2 Requests from Customers Through GVCs

Because of PRERCs, firms that export their products to regulated markets
need to manage chemical substances that are used in their products. Thus,
these firms must ask their suppliers to comply with these chemical sub-
stance regulations. In particular, MNEs may need to manage product
quality and environmental performance of their suppliers in developing
countries. We asked several questions in the survey to reveal how PRERCs
affect the behavior of firms in developing countries. First, we asked “Why
did you think you needed tomeet the chemical regulations/private require-
ments?” The responses from both Vietnamese and Malaysian firms are
similar. The respondents in both countries answered that avoiding rejec-
tion of products by customers or buyers was the most important reason
(Table 11.3). This indicates that PRERCs affect trading patterns of firms
in developing countries. Moreover, being fully compliant with domestic
regulations and requirements is also an important reason why firms meet
the chemical regulations. In both countries, about 60% of firms cited these
two factors as reasons for compliance.

Given the nature of ISO 9001 and 14001, firms in developing
countries that have customers who require them to comply with chemi-
cal substance regulations may adopt both standards. To capture the

Table 11.3 Why did you think you needed to meet the chemical regulations/
private requirements?(%)

Vietnam
(n=337)

Malaysia
(n=227)

To avoid rejection of your products by customs or buyers 41.3 44.9
To be in full compliances with domestic regulations/
requirement

24.9 23.4

To increase export 11.9 2.6
To improve the brand image 5.9 4.0
To keep the current transaction relationship 5.3 6.2
To increase domestic sales 5.3 0.4
To develop new transaction relationship 3.0 1.8
To attain higher sales price 1.2 0.9
Others 1.2 15.9

Source: IDE-JETRO survey
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effects of PRERCs, we asked the following questions. First, we asked
“Have you ever needed or been asked to take measures to address
chemical substances in your products after 2000?” Second, we asked,
“Who required you to take measures to address chemicals in your
products?” Table 11.4 shows that 59.7% of firms received requests
from their customers. However, some firms take measures to address
chemical substances in their product voluntarily.

Next, we examine whether requests about the usage of chemical
substances from customers influences the adoption of ISO 9001 in
each country. Table 11.5 shows the relationship between ISO 9001
adoption and requests about chemical substances from customers. The
chi-square test reveals that there is a strong correlation between ISO
9001 adoptions and requests about chemical substances from customers

Table 11.4 Who required/recommended you to take measures about chemicals in
your product? (%)

Vietnam
(n=439)

Malaysia
(n=229)

Customers 59.7 72.9
Voluntary/self-initiate 29.4 8.7
Competent authority 9.6 5.2
Supplier 0.5 35.4
Industrial associations 0.2 6.6

Source: IDE-JETRO survey

Table 11.5 The relationship between ISO 9001 certification and request from
customer about chemical in Vietnam and Malaysia (%)

Request from customer about Chemical

ISO
9001

Vietnam Malaysia

Yes No Yes No

Yes 68.0 32.0 80.1 19.9
No 34.7 65.3 52.8 47.2
Total 43.1 56.9 75.4 24.6

Pearson chi2(1)=78.0
Pr=0.000

Pearson chi2(1)=12.0
Pr=0.001
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in both countries. This table indicates that firms in both countries may
respond to requests about chemicals from customers by adopting ISO
9001. Alternatively, firms that have customers who are concerned about
chemical substances and related regulations are larger and more able to
adopt ISO 9001. However, about half the uncertified firms receive
requests about chemicals from their customers.

The cross tabulation in Table 11.6 shows ISO 14001 adoption and
requests about chemical substances from customers in Vietnam and
Malaysia. The chi-square test reveals that there is a correlation between
ISO 14001 adoptions and requests from customers in Vietnam,14

whereas there is no correlation in Malaysia.
These results from Tables 11.5 and 11.6 indicate that PRERCs may

promote the ISO 9001 and 14001 adoption by Vietnamese firms. For
Malaysian firms, PRERCs only affected ISO 9001 adoption. However, if
the effect of ISO 9001 adoption on facilitating ISO 14001 adoption is
confirmed, it is possible that PRERCs facilitate ISO 14001 adoption, and
consequently environmental improvement. This is an example of a reg-
ulatory race to the top. ISO 9001 certification could help firms to comply
with the PRERCs because it can improve the quality of the products by

Table 11.6 The relationship between ISO 14001 adoption and request from
customer about chemical in Vietnam and Malaysia (%)

Request from customer about chemical

ISO
14001

Vietnam Malaysia

Yes No Yes No

Yes 75.0 25.0 76.8 23.2
No 39.3 60.7 73.6 26.4
Total 42.8 57.2 74.8 25.3

Pearson chi2(1)=39.5
Pr=0.000

Pearson chi2(1)=0.2
Pr=0.625

14 Because only 8.5% of the sample from Vietnam was ISO 14001-certified, in absolute numbers,
6.4% of the “total” sample was ISO 14001 certified and received requests about chemicals from
their customers.
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improving production processes, and improve the control of chemical
substances.

This result has important implications for the pollution haven
hypothesis. It hints that PRERCs may improve environmental perfor-
mance in developing countries if adopting ISO 14001 leads to better
environmental performance, as in developed countries (Arimura et al.
2008).

11.4.3 Export and Trade

It is difficult for MNEs to monitor the product quality of suppliers
in developing countries. However, ISO 9001 and 14001 certification
can provide signaling that indicates that firms with these standards
can meet their customers’ quality and environmental expectations. In
other words, with these standards, firms’ unobservable characteristics
can be made visible to the public. Therefore, these ISO certifications
may play a large role in signaling unobservable characteristics and
increasing a firm’s legitimacy and trustworthiness (Zucker 1986). As
a result, this certification helps firms in developing countries gain
entry to the global market. Export firms in ASEAN countries are
also expected to be more likely to adopt ISO 9001 or 14001 to
increase their exports.

To construct the variables that capture the export status, we asked the
following questions. First, we asked, “Is your main product exported?” If
they responded “yes,” then we categorized them as exporters. The share
of exporters in our sample was 74.1% among Vietnamese firms and
76.2% among Malaysian firms. Table 11.7 shows the relationship
between ISO 9001 adoption and exporters. The value of Pearson’s
chi-square is 20.3 in Vietnamese firms and 13.3 in Malaysian firms.
Thus, we can reject the null hypotheses and conclude that the export
status of the firm is related to ISO 9001 adoption in both countries. For
ISO 14001, there is a significant correlation between the standard
certification and exporters only for Malaysian firms (Table 11.8).
These results suggest that exporters are more likely to be ISO 9001
certified in both countries. This may be because customers require their
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suppliers in developing countries to prove the quality of their production
process, which is the basis of the quality of their products. Another
possibility is that manufactures in these two countries adopt ISO 9001
so that they gain a competitive advantage in quality when they try to
enter global markets. In either case, ISO 9001 serves as a gateway to
international markets.

11.5 Conclusion

This chapter examined the diffusion of quality management standard,
ISO 9001, and environmental management standard, ISO 14001, in
Vietnam and Malaysia. PRERCs in importing countries and the number

Table 11.7 The relationship between ISO 9001 and whether exporters or not (%)

Export

Vietnam Malaysia

Yes No Yes No

ISO 9001 Yes 84.4 15.6 89.1 10.9
No 68.2 31.9 70.8 29.2

Total 72.6 27.4 85.0 15.0
Pearson chi2(1)=20.3
Pr=0.000

Pearson chi2(1)=13.3
Pr=0.000

Table 11.8 The relationship between ISO 14001 and whether exporters or not (%)

Export

Vietnam Malaysia

Yes No Yes No

ISO 14001 Yes 79.2 20.8 92.6 7.4
No 72.8 27.2 81.9 18.1
Total 73.3 26.7 85.0 15.0

Pearson chi2(1)=1.3
Pr=0.242

Pearson chi2(1)=5.2
Pr=0.023
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of exporters to global markets may be positively related to the ISO 9001
certification. Thus, ISO 9001 certification may serve as a signal to
importers. This relationship may lead to policy recommendations to
governments in developing economies. For firms in developing econo-
mies to be part of GVCs, it is important that they can indicate that the
quality of their products is high enough for GVCs. Our study suggests
that ISO 9001 certification serves this function. Thus, if governments in
developing economies want to expand exports, they should help firms to
acquire ISO 19001 certificates through assistance programs15 such as
information provision and technical assistance.

The diffusion of ISO 14001 follows a similar pattern, although the
relationship is not as clear as for ISO 9001. In general, the diffusion of
ISO 14001 is assisted by that of ISO 9001. Thus, PRERCs or export
motives may promote ISO 14001 certification through the diffusion of
ISO 9001. If this is the case, PRERCs or the motivation of exports
indirectly assists the diffusion of ISO 14001.

This link may have important implications for the pollution haven
hypothesis. A typical argument of the hypothesis is that globalization
promotes pollution in developing economies because MNEs move their
production facilities to developing countries where the environmental
regulations are less stringent than in developed countries. If the indirect
link between PRERCs and ISO 14001 is valid, then PRERCs may be
promoting better environmental performances in developing economies,
assuming that ISO 14001 improves environmental performance. This
argument hinges on the assumption that ISO 14001 improves environ-
mental performance in developing economies; this assumption should
be empirically examined in future work.

Our findings are also relevant to recent development of trade agree-
ments. For example, major economies around the Pacific Ocean agreed
the Trans-Pacific Partnership (TPP). If TPP is ratified, then we expect
more foreign investment by MNEs and more international trade in
goods and services among ratified members. If so, we expect more

15 For example, Arimura and Yamamoto (2014) list the assistance programs provided by Japanese
local governments to promote the adoption of ISO 14001 certificates.
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investment in ASEAN, which will lead to the expansion of GVCs in the
regions. Consequently, we would expect an increase in the adoption of
ISO 9001 and 14001.
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12
Challenges of EU Chemical Regulations:

The Case of Thai Firms

Nudjarin Ramungul

12.1 Introduction

The European Union is well known among Thai producers for its envir-
onmental regulations based on the extended producer responsibility (EPR)
principle and its risk-based chemical safety regulations. Examples of EPR-
based regulations that have a high impact on Thai producers are the
Restriction of Certain Hazardous Substances in Electrical and Electronic
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Equipment (RoHS) Directive (European Parliament 2003, 2011), the
End-of-Life Vehicles (ELV) Directive (European Parliament 2000), and
the Packaging and Packaging Waste Directive (PPWD) (European
Parliament 1994, 2004). The risk-based chemical safety regulation that
imposes a high burden in Thailand is the law concerning the Registration,
Evaluation, Authorization and Restriction of Chemicals regulation
(European Parliament 2006), also known as the REACH regulation.

Both EPR-based regulations and the REACH regulation concern
chemical substances within products that will be placed on the EU
market. However, the subjects to be controlled by the two regulations
are different. Subjects for EPR-based regulation or RoHS-like regulation
are specific to particular products (EEE for RoHS, automotive for ELV,
and packaging for PPWD), but non-specific in terms of controlled or
restricted substances. For example, the RoHS restriction on lead (Pb)
covers lead in any form. The directive places a limit for the total
concentration of Pb in homogeneous materials. PbO and Pb3O4 make
no difference under RoHS-like regulations. Subjects for the REACH
regulation are specific to chemical substances, but not the product.
Under the REACH regulation, PbO and Pb3O4, for example, are two
different substances that have to be traced and reported separately,
regardless of the type of article they are contained in. Nevertheless,
both REACH and RoHS-like regulations require that relevant producers
have full knowledge of possible contents of the concerned substances in
materials/parts they deliver to the market and ensure that their products
comply with both regulations.

During the EU’s first introductions of RoHS and REACH, both
EPR and risk-based chemicals control concepts were new for both Thai
producers and authorities. To produce a compliant part/product,
producers needed to survey all of their material inputs; remove non-
compliant materials from production lines; evaluate the performances
and reliabilities of substitute materials while ensuring technology
compatibility with downstream processes; as well as evaluate and install
new equipment to accommodate new materials technology (such as
Pb-free soldering technology), if necessary. Clearly, this adjustment
process could not be accomplished without the collaboration and
commitment of all firms throughout the supply chain.
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EEE and automotive industries in Thailand operate in a system of
highly integrated supply chains. Most factories (>90%) in Thailand are
parts and components makers who supply their products along local and
global supply chains to finished products companies. Thai firms, there-
fore, were in the middle section of the worldwide supply-chain adjustment
process. They had a large number of supply-chain and end-product
customers who wanted confirmation along with reliable proof of compli-
ance from them. They also sourced materials from multiple suppliers both
locally and from the global market. They too had to confirm and obtain
proof for all materials they used to produce their products. It is important
to note that there was very little infrastructure1 in place to facilitate firms
during their transition period. It is, therefore, interesting to learn how
Thai firms adjusted their practices under these complex circumstances.

This chapter discusses responses of Thai firms during their transition
to bring their products into compliance with EU environmental and
chemical safety (ECS) regulations through a study of survey results
conducted in the period 2010–2012, along with notes of actions taken
by the National Metal and Materials Technology Center (MTEC) and
its ThaiRoHS Alliance partners. The discussion will focus on reactions
of firms in different levels along the supply chain, namely upstream firms
who produce chemicals and raw materials, middle-stream firms who
transform materials into parts and components, downstream firms who
produce finished parts and products and place their products on the
consumer market, and packaging firms who provide packaging to all
firms. Where the available data provide, this chapter will also explore the
contrast of actions taken between firms in high-tech businesses [electrical
and electronics (EEE) and automotive and automotive parts (Auto)] and
firms in less sophisticated sectors (furniture, packaging, textiles, and
food), who also faced similar challenges.

MTEC is a national research center specializing in materials technology.
MTEC has played the role of providing technical assistants to help Thai

1 This infrastructure includes standard test methods, reference materials to verify the reliability of
test results, recognized materials testing laboratories, testing equipment, and standard procedures
for verifying product compliance that all parties, especially the enforcement authority, accept, etc.
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industries adjust their practice to eliminate hazardous substances from their
products/processes in a more sustainable manner. ThaiRoHS Alliance,
formed in 2004, is an informal group of representatives from manufac-
turers, research institutes, testing laboratories, equipment providers, and
private and government organizations, who came forward and shared their
knowledge and expertise to help establish the necessary supportive platform
to improve industry’s ability to handle new market regulations. During the
period 2005-2012, MTEC implemented various capacity-building activ-
ities through ThaiRoHS Alliance. It also conducted timely surveys on
ThaiRoHS members who attended its activities. The aims of these surveys
were to assess the state of demand for ECS compliant products and the state
of the target group at the time, and to gain a better understanding of factors
that hinder development in order to direct more appropriate assistance.

The objective of this chapter is to learn how Thai firms realigned
themselves under this complex situation. Particularly, it hopes to
explore:

1. How the reactions of Thai firms evolved before the regulation and
after the regulation had been introduced for some years.

2. How measures were taken by Thai firms in different supply chain
levels.

3. How the position of firms in the supply chain affected the measures or
reactions for regulation.

4. What barriers there are for adoption of ECS regulations.

Lessons learned from this study could help to inform relevant agencies
who wish to develop appropriate support to cope with RoHS/REACH-
like regulations.

12.2 Data Sources

Data sources for this chapter comprise three consecutive survey results
conducted by MTEC on firms attending its training courses and semi-
nars during the period 2010–2012. Attendants for all MTEC activities
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in this period were limited to ThaiRoHS.org members. Subscriptions to
ThaiRoHS.org membership and MTEC activities were free of charge
and open to all interested parties who agreed to share their experiences
according to ThaiRoHS Alliance conduct.

The numbers of complete responses for the dataset used in this study are
122, 333, and 222 for the year 2010, 2011, and 2012 data sets, respectively.
The respondent profiles, sectors served, their level in the supply chain, the
number of employees, and company location, for these data sets are sum-
marized in Fig. 12.1. Note that some respondents (e.g., plastic resins
providers, metal plating providers) served multiple sectors. Therefore, the
sum of frequencies in Fig. 12.1(a) may be greater than 100%.

12.3 Changes Over Time

In 2002, when Thailand took its first assessment on the state of Thai
EEE industries in relation to the final draft of the RoHS directive, the
implications of RoHS were not fully understood (Vossenaar et al. 2006).
Out of 100 companies the government contacted, 69 answered the
questionnaire and granted factory visits and management interviews.
The main reasons for relative lack of response were that their emissions
were within the limits of the law and they did not contain RoHS’s six
restricted substances. Responses from the questionnaire also followed the
same track. These responses clearly indicated a lack of understanding of
the implications of the EPR-based regulation. The idea of controlling
the environmental performance of the products, particularly constituent
substances in the manufactured products, was relatively new at the time.
Since then, a number of government capacity-building efforts have been
initiated.

In January 2003, the European Union officially published directive
2002/95/EC, also known as the RoHS directive. The directive granted
member states 20 months to transpose the directive into national law,
and 42 months for the electrical and electronic industry to eliminate the
six restricted substances; namely lead (Pb), cadmium (Cd), mercury
(Hg), hexavalent chromium (Cr(VI)), polybrominated diphenyl
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(a) By product sectors

(c) By number of employees

(d) By location within the country

(b) By levels within supply chain

Fig. 12.1 Respondent profile for Y2010–2012 surveys
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(PBB), and polybrominated diphenyl ethers (PBDE), from their pro-
ducts. Directive 2002/95/EC did not specify any technical details.
Specifically, it did not specify the maximum concentration values
(MCV) it would allow; standard test methods it would recognize; and
the approach it would use to verify producers’ declaration of conformity.
Without these critical criteria, it would depend on each member state to
interpret the directive and enforce the law as they saw fit in their
circumstances. Since RoHS is a single market directive, products for
which non-compliance was found by any member state would be
removed from the entire EU market. This put the EEE industry in a
highly uncertain situation as their products would have to meet every
member state’s interpretation.

During the same period, a variety of “green initiatives” from multi-
national corporations (MNCs) began to emerge among the Thai sup-
plychains. The majority of these initiatives included ambitious policies
to impose a corporate ban on certain hazardous substances within a
certain time frame. The MNCs’ green initiatives were usually supported
with well-organized action plans and guidelines for relevant parties
within their supply chain to follow.

Although target substances for these initiatives were RoHS-like, they
were not limited to RoHS restricted substances. Specific mentions of the
keyword “RoHS” in these initiatives were initially low. Frequent words
found in corporate green initiatives include “Pb-free” for the absence of
lead, “SOC” for the absence of the automotive industry’s substances of
concern, “Halogen-free” for the absence of halogenated substances – a
large family of chemical substances to which PBBs and PBDEs belong.
Furthermore, since RoHS in its original version did not specify max-
imum concentration limits and there were no standard test methods
available at the time, each MNC specified different limits and acceptable
test methods as they saw fit in their circumstances. MNCs with high
brand values to guard tended to impose more stringent limits than
others. Some MNCs also required that analytical tests be performed
by a designated testing laboratory.

It was not until late 2005–2006 when the word “RoHS,”“SOC-4”
(a word frequently used in the automotive sector, presumably referring to
the ELV four restricted substances), and “SOC-6” (for the extension of ELV
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to cover PBB and certain types of PBDE, but not as stringent as RoHS)
began to replace corporate-specific keywords, while other words: Japan
J-MOSS, China-RoHS, Korea-RoHS, and California RoHS, began to
appear as special versions of EU-RoHS. In this period, the European
Commission finally published its MCVs for the six restricted substances in
the Commission decision 2005/618/EC (European Commission 2005),
while EU RoHS Enforcement Authorities Informal Network published its
first non-binding document on RoHS enforcement guidance (EU RoHS
Enforcement Authorities Informal Network 2005). The Commission deci-
sion helped to clarify the acceptable limits for the restricted substances, but
introduced a new basis for their evaluation. Specifically, it specified max-
imum concentration values based on the weight of “homogeneous materi-
als.” This placed new challenges on the industry. First, this word was not
clearly understood by all concerned parties and there was no official explana-
tion for it. Second, it would render previous test reports that were conducted
on a different basis useless and neither laboratories nor industries had any
idea how to take samples of each “homogeneousmaterial” out from products
so that they could be tested for compliance. Fortunately, the non-binding
RoHS enforcement guidance issued shortly after Commission decision
2005/618/EC shed some light in some areas.

Figure 12.2 shows results from MTEC’s survey on factors that firms
took into consideration when making decisions to adjust their practices
in 2007. The results clearly indicate that the initial movement was
driven by multinational firms through their early corporate green initia-
tives. To comply with headquarters’ mandates, subsidiary firms relayed
the demands to their suppliers, which created customer demand. Since
the movement was driven by specific mandates from MNCs, the context
of the market regulation was not as strong as the customers’ mandate.

In 2007, firms appeared to be in a defensive mode. New market
opportunities for RoHS compliant products were not given high priority
at the time. It is also interesting to note that making cleaner products
was the last factor that firms took into consideration.

In December 2006, the EU published yet another high-impact regula-
tion, known as REACH (European Parliament 2006). This 849-page long
regulation is highly complex, but the majority of the provisions are
obligations for chemical substances and mixtures manufacturers.
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Producers of articles, on the other hand, are expected to fulfill their
obligations in two areas; one related to a group of substances that are listed
in the so-called Candidate List of substances of very high concern (SVHC),
and the other related to substances whose uses are restricted. Particularly,
suppliers of articles are obligated to provide the recipient of articles (ROA)
with sufficient information if the article contains a Candidate List sub-
stance above 0.1%byweight of each article,2 and producers or importers of
articles are obligated to notify the European Chemical Agency (ECHA) if
the article contains a Candidate List substance above 0.1% by weight of
each article and the substance is present in quantities totaling over 1 ton per
producer/importer per year. The duty to communicate information on

Fig. 12.2 Factors that effect firms decision to make actions in 2007

2 Based on the ruling by the European Court of Justice (ECJ) on Case C-106/14 given on
September 10, 2015.
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substances in articles is applied themoment the substance is included in the
Candidate List and posted on the ECHA Candidate List website,3 while
the duty to notify the agency must be fulfilled within six months after the
inclusion of the substance in the Candidate List.

Although both the REACH regulation and RoHS-like directives involve
chemical substances in products, obligations for relevant actors under the
REACH regulation and requirements for products under RoHS-like direc-
tives are two different subjects that require different approaches for compli-
ance. Substances under RoHS are restricted, while SVHCs in the REACH
Candidate List are not. The list of substances under RoHS is quite rigid,
while the REACH Candidate List of SVHCs are “living lists” that will be
updated (more substances added) every six months. RoHS requires that
producers take action to ensure that their products are free of the restricted
substances, while REACH requirements are applied only to article producers
whose products contain the listed substances above the threshold. REACH
also has many other obligations and timelines that are not applied to
producers of articles. Nevertheless, since the REACH regulation is so com-
plex, not all customers, both local and international, fully understood their
roles.

In October 2008, ECHA published its first Candidate List of 15
substances of very high concern. This was a huge jump from RoHS’s six
restricted substances if firms mistakenly thought that they were the same
and attempted to use the same approach to respond.

Beginning from 2009, requests related to REACH-SVHC started to
emerge in Thai supply-chain markets. To assess the state of market
demand, we asked firms three questions on an ordinal scale of 1–5:

1. What ratio of customers (based on proportion of overall sales volume)
require ECS-compliant products? (1: almost none, 3: 50%, 5: almost all)

2. What is the trend for the number of customers who made requests
during the past three years? (1: sharply decreased, 3: steady, 5: sharply
increased)

3 http://echa.europa.eu/web/guest/candidate-list-table.
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3. Judging by the number of substances requested, maximum con-
centration limits, and degree of complexity of the requests, what is
the trend in terms of level of difficulty of customer requirements?
(1: sharply decreased, 3: steady, 5: sharply increased)

Figure 12.3 shows diverging staked bar charts for the ratio of
customers (in proportion to overall sales volume) who requested
ECS-compliant products during the period 2010–2012. The percen-
tages of respondents whose products had been requested to comply
with ECS regulations that were more than 50% of their sale volumes
are shown on the right side of the zero line along with the sums of the
positive percentages (above a 50% share) on the right-hand side; the
percentages of those with less than 50% of sale volumes are shown on
the left along with percentages of their sums; and those with about
50% are shown in the middle.

In this period, the overall number of respondents whose ECS-
compliant products had become the majority of their products
increased. ECS-compliant products had become the majority products
for about 60% of the respondents (57%, 75%, 66% for year 2010,
2011, and 2012, respectively). However, proportions of the demands
for ECS-compliant products were not uniform across the supply chain.
From Fig. 12.4, it appears that middle–stream firms were driven ahead
of others. For most of the respondents who produced parts and
components in the middle of the supply chain, ECS-compliant pro-
ducts had become their main products. A large percentage of firms in
this level produced only ECS-compliant products. For packaging
firms, while ECS compliance became the mainstream for products,
percentages of firms who produced only ECS-compliant products was
less than in other sectors. This may be because packaging firms sup-
plied products to a broad range of market sectors. Sectors that did not
require ECS compliance, for example local markets, still exist in an
undeniable volume.

Compared to middle-stream firms, the ECS-compliant product shares
for respondents in the downstream level were smaller. This may be
because downstream firms had more freedom to market their products
and the markets for non-ECS-compliant products were still sizable.
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(a) Responses from firms at different level along supply chain

(b) Responses from firms in different sectors

Fig. 12.3 Ratio of customers who requested ECS compliance products to
overall products in 2011
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(a) Responses from firms at different level along
supply chain

(b) Responses from firms in different sectors

Fig. 12.4 Trends in customers’ RoHS/REACH-related requests in the past
three years in 2011
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Producing multiple-standard products could lead to extra management
costs and redundant parts/materials inventories. However, the cost for
producing ECS-compliant products in this early stage was also report-
edly higher than that for non-ECS-compliant products. Since markets
that did not have ECS controls in place were usually cost-sensitive
markets, this result could indicate that the dedicated production of
ECS-compliant products was not yet as cost-effective as producing
products with multiple standards.

Firms in the upstream levels may also experience the same multiple
standards situation, as the percentage of respondents who supplied
mainly ECS-compliant products was relatively low. Markets for
upstream products are more diverse, both in terms of their possible
applications in different product sectors and in terms of the destination
of the end products. The same material, for example plastics, can be used
to produce high-tech, export-oriented products or simple products for
the domestic/regional market. Since non-ECS-compliant markets were
still wide open for upstream firms, percentages of firms who committed
to supplying mainly ECS-compliant products was smaller.

When viewing the ECS-compliant product share across product
sectors, Fig. 12.3(b) shows that demand also exists in product sectors
other than the EEE and automotive sectors (packaging, toys, furniture,
and textiles). However, the percentages of respondents who committed
to producing predominantly ECS-compliant products were far smaller.
These results were inline with their respective market focuses: global
markets for EEE and automotive firms and domestic/regional markets
for firms in less sophisticated product sectors.

From the overall picture, it appeared that the market for EEE and
automotive sectors, especially those in the supply-chain middle stream,
began to tip toward RoHS/REACH-compliant products as the ratio of
customers who requested these products became a majority.

Regardless of the difference in ECS market proportions across pro-
duct sectors and levels along the supply chain, in terms of trends in the
number of requests and level of difficulty in customer requests that firms
experienced in the past three years, Fig. 12.4 clearly shows that firms
across supply chains shared common experiences. This is because these
responses were received while firms were in the early stage of
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implementing REACH-SVHC actions. Unlike RoHS-like directives,
REACH affects almost every firm regardless of the size of their business,
especially those who produce products mainly for export.

Under most circumstances, article producers/importers need to obtain
information about substances from suppliers along the supply chain to
fulfill their obligations as required by the REACH regulation. However,
this is only limited to the substances that were listed in the Candidate
List, and only when they exist in the articles above the threshold limits.
Unfortunately, at the beginning, not every firm or customer truly
understood their obligations, but felt the importance of compliance.
Customer requests that were irrelevant to article producers’ obligations
(such as requests that direct suppliers to register their products, the
mandate to use only materials that have been registered under
REACH registration procedures, etc.) were not uncommon during this
period.

By the end of 2012, substances published in the REACH SVHC
Candidate List had escalated to 138. This was a sudden jump if firms
compared this list to RoHS, which had remained constant at six
restricted substances since 2006. Firms would feel even stronger pressure
if their customers attempted to control all the substances in the list in the
same manner as they did for RoHS.

Figure 12.5 further confirms the arrival of REACH. As seen from
the figure, RoHS and ELV were still the majority for most respon-
dents, while requests for REACH-SVHC and REACH-restricted sub-
stances were picking up during this period. Requests for compliance
with the packaging waste directive (PPWD) were relatively low as this
directive only applied to packaging firms and those who placed their
products on the market with packaging waste-related regulations in
place. Likewise, requests related to the emission of volatile organic
compounds (VOC) from products were limited only to the automo-
tive, toys, and furniture sectors that have VOC mandates in place. The
VOC mandate in the automotive sector is a voluntary initiative,
mainly among Japanese car makers, to limit emissions of certain
VOCs inside the passenger room.

During the period 2007–2012, a large number of capacity-building
programs were implemented in Thailand by both local and international
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agencies. Important infrastructure needed to facilitate supply-chain
realignment was also picking up. Particularly, the International
Electrotechnical Commission (IEC) formed a technical committee,
TC-111, for environmental standardization of electrical and electronic
products and systems. Among the many standards, IEC TC-111 pub-
lished standards that helped to relieve supply-chain firms from multiple
customer-specific mandates; particularly, standard procedures for the
determination of the restricted substances in 2008 (IEC 62321:2008
2008), guidance for the evaluation of products with respect to sub-
stance-use restrictions in electrical and electronic products in 2010
(IEC TR62476:2010 2010), and standards for materials declaration in
2012 (IEC 62474: 2012 2012).

Fig. 12.5 Most frequent regulations that customers requested during
2010–2012
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In 2010, we asked firms the same questions as in 2007 about factors
that firms took into consideration when they made the decision to
become ECS-compliant products producers. Figure 12.6 summarizes
the responses. Comparing with results from the 2007 survey, it appeared
that firms had gained a better understanding of the context of EU-RoHS/
REACH regulations. Overwhelmed with the number of substances of
concern and the complexity of the regulation, firms appeared to accept
the fact that product-related environmental and chemicals safety regula-
tions were becoming the new norm in the global market, and hence made
decisions based on demands from markets and regulations. Firms also
began to take new market opportunities into consideration. Again,

Fig. 12.6 Factors that affect firms decision to make actions in 2010
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although by complying with RoHS/REACH their products should have
become safer for consumers and for the environment, health, and envir-
onmental protection were not given high priority.

12.4 Measures and Costs

Once firms decided to produce RoHS/REACH-compliant products,
they needed to make appropriate adjustments. Figure 12.7 shows that
a large percentage of the respondents had started their actions and the
percentage of those who took action increased every year.

Based on the 2010 survey, more firms in the middle stream started their
actions earlier than others. This may appear to contradict with previous
results that indicated firms’ actions were driven byMNCs and end-product
producers. Most middle-stream firms in Thailand are integral parts of EEE
and the automotive supply chain. They feed their products to both local
and global customers. Downstream firms, on the other hand, are more
diverse, in terms of both product diversity and market destinations. From
Fig. 12.7, we can see the similarity between responses frommiddle stream-
firms and those in EEE and the automotive sector. These sectors were
driven ahead of others by RoHS/ELV directives. Nevertheless, by 2012,
the percentages of firms who had made their adjustment across the supply
chain were not significantly different. Firms outside EEE and the auto-
motive sectors, and upstream firms were slightly behind because there was
still demand for non-ECS products, as mentioned earlier.

It became possible to elaborate specific measures taken by firms when
we asked firms to select every action item that they took in the 2010 and
2011 questionnaires. The results are shown in Fig. 12.8.

At first glance, it appears that firms took a variety of measures to bring
their products to compliance. Requesting certificates from suppliers was
the most popular action for both years. These initial responses may cause
some concern as product certification processes are costly. Beside, with the
large number of substances in play, no analytical laboratory can reliably
certify a product by just testing samples supplied by customers. However,
respondents also took other actions that may be relevant to this context.
Particularly, in 2011, management policy was catching up with the
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certificates while the monitoring system was also gaining high attention.
Results from 2010 and 2011 also displayed different patterns, but these are
hard to distinguish at this stage.

To gain more understanding of the underlying pattern of the responses,
we performed a cluster analysis that hierarchically groups items with similar
characteristics. Particularly, we employed item cluster analysis (ICLUST), an
algorithm that hierarchically clusters items to form composite scales, to
identify homogeneous groups of items that share similar characteristics and
combine them. Hierarchical cluster analysis is a useful data reduction

(a) Overall responses

(b) Responses from firms at different levels along supply chain

(c) Responses from firms in different product sectors

Fig. 12.7 Comparison of movements to ensure products compliance by firms
along supply chain and by firms in different product sectors
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technique that finds uses in many data mining fields such as computational
biology and bioinformatics, customer segmentation in marketing. It can be
thought of as an alternative to factor analysis with a simplermodel. Themain
objective of this process is to group items into clusters so that items within
the same cluster have high similarity but are dissimilar to other clusters. After
identifying the most similar pair of items, the ICLUST algorithm combine
these items to form a new cluster and find the similarity of this cluster to all
other items and clusters until one of the two measures of internal consis-
tency; Cronbach’s alpha (mean split half reliability) and Revelle’s beta (the
worst or minimum split half reliability) (R Documentation (n.d.); Revelle
1978, 2011; Cooksey and Soutar 2006) fails to increase.

Figure 12.9 illustrated the results from ICLUST for measure items with 2
cluster model. The goodness of fit index (cluster fit) for this cluster model of
0.94 (0 is a very poor fit, 1 is a perfect fit). In addition to connected structure
of the clusters Fig. 12.9 also provided with three statistic results: Cronbach’s
alphas (α), Revelle’s betas (β), and the correlation of the new cluster with two
subclusters. Ideally, higher values of Cronbach’s alpha are more desirable
(preferably higher than 0.7) as they imply that items measure the same
construct. Additionally, there should not be large discrepancy between α and
β (preferably not more than 0.2).

Fig. 12.8 Specific measures taken by respondents during 2010–2011
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Considering the measured items that form two homogeneous clusters in
Fig. 12.9, items in cluster C10 are core components of a quality manage-
ment system such as ISO 9001 (ISO 9001 2008), while items in cluster
C11 are different types of documents used to accommodate the supplied
products along a supply chain. These two clusters appear to indicate
adjustment approaches. Thus, we called cluster C10 the “Pro-system”
approach and C11 the “Pro-document” approach. Interestingly, these
approaches are inline with advice given by the EU RoHS Enforcement
Network in their 2006 guidance document (IEC 62321: 2008 2008) and
the concept for product evaluation given by IEC TR62476:2010 (2010).
These guidance documents acknowledged the complexity and diversity of
EEE products and production practice and addressed the complexity and
the deficiency of the compliance approach that relied heavily on certificates
based on analytical results. For products with only a few parts, the

Fig. 12.9 Cluster diagram of measure items (2 clusters model)
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recommended “Route B” that accepts suppliers’ warranties/certificates
and/or analysis reports for homogeneous materials in parts/components
may be the optimum choice as long as producers can provide evidence that
they had assessed all the documents and, hence, proved that they can be
trusted. For complex products or for producers who produce multiple
products, typically with many common parts and materials, it was recom-
mended that “Route A” should be followed. Under this route, it was
recommended that a compliance assurance system (CAS) should be estab-
lished and integrated within the company’s quality and management
systems. Furthermore, evidence of active control of CAS, such as results
of internal and supplier audits, evidence that the CAS system has been
followed, results of product-specific conformance assessment, etc., should
be available upon request.

Of course, recommendations in this period were meant for RoHS-like
regulation only. With REACH-SVHC coming into play, these two
approaches may need to be modified to accommodate the transfer of
the required safety information along a supply chain.

Figure 12.10 shows results after combining the measured items into two
clusters. Although the “pro-document” approach is dominant, Fig. 12.10
shows that firms also took the “system approach,” that is, adjusting the
production management system, to transform their products. Results from
2011 also suggest that the system approach had gained popularity, as seen by
the fact that the rate of increase from 2010 was greater than actions in the
documentation side.

The adoption of the system approach to control chemical substances in
products requires an awareness of the content of high-risk substances in the
incoming materials as well as management practices on the supplier side.
Table 12.1 and Table 12.2 reveal some hints about actions that were taking
place along the supply chain. First, most respondents had implemented
control systems that required an approved vendor list (AVL). This process
required that suppliers passed the customers’ qualifying process before being
granted a chance to supply their products. Most systems also required a
re-evaluation procedure. Based on this process, a large proportion of
the respondents were forced to find new suppliers for RoHS/REACH
non-compliance reasons. Furthermore, around 10% of the respondents
reported that their products had been rejected by customers. It was
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unavoidable that those who could not adjust their processes on time would
be eliminated from the supply chain. Sudden supply-chain redirection
always causes concerns to most developing countries. Fortunately, as seen
in Figs. 12.7 and 12.11, by 2012 a majority of respondents were able to
complete their adjustment processes. Most changes in materials sourcing,
therefore, were bounded within the country (see Table 12.2).

Fig. 12.10 Group of measures taken by respondents during 2010–2011
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Figure 12.11 compares firms’ levels of confidence in their ability to
meet customer demand in 2009 and 2012, respectively. With years of
making the transformation together with the type of thorough actions
being implemented, respondents in 2012 were mostly confident that
their products could meet the customers’ requirements. This is in
contrast with the confidence level in 2009, when firms were still busy
aligning their practices to cope with RoHS/ELV and the new demands
from REACH-SVHC came along.

With appropriate measures in place and firms highly confident of their
products, it is interesting to see the outcome of their efforts. Figure 12.12

Table 12.1 Supply chain-specific actions (%)

Dataset

Have
approved
vendor
list (AVL)

Have to find
new supplier for
non-compliance
reasons

Have been
rejected from
non-
compliance
reasons

Have seek out new
markets that do
not require RoHS/
REACH

2011 87.1 63.1 11.1 19.8
2012 93.7 47.7 12.6 16.2

Source: Author created

Table 12.2 Supplier re-alignment direction (%)

Data set Local-to-Local Local-to-Import Import-to-Import

2012 37.4 10.4 5.4

Source: Author created

Fig. 12.11 Compare firms levels of confidence in their ability to meet custo-
mers RoHS/REACH-related requests in 2009 and 2012
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summarizes results from the 2010 survey. The first prominent outcome,
customer satisfaction, appears to be inline with the force that drove firms in
this direction (see Fig. 12.6). Among the outcomes reported, cost reduc-
tions were separated from others. It appears that respondents had mixed
feelings about costs. Based on the measures firms had taken, this result is
understandable. Most firms had to bear extra costs, especially for materials/
products certifications and supplier requalification. Since cost reductions
were not the main objective of these activities, benefits in this area would
arise either by chance or from secondary knowledge gained from a better
management system being put in place.

Apart from cost reductions, outcome items, as shown in Fig. 12.12,
are rather hard to interpret. By employing item cluster analysis with an
ICLUST algorithm, the outcome items could be modeled with four
clusters, as shown in Fig. 12.13, with goodness of fit index of 0.96.

Fig. 12.12 Outcome of the adjustment in 2010
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The four outcome clusters plus one isolated item (cost reduction), as
shown in Fig. 12.13, bear some similarities to Esty and Winston’s green
strategy framework (Esty and Winston 2009) and MITSloan’s findings in
their retailers’ survey (MIT Sloan Management, n.d.). Particularly, Esty and
Winston found that leading companies’ green strategies can be mapped in
two dimensions, the motivation dimension and the goal dimension. The
motivations are either “upside” for gaining competitive advantage or “down-
side” for avoiding harm. The goals or the types of benefit are short-term/
tangible benefits and long-term/intangible benefits. When mapped in two
dimensions, the two upside strategies are strategies that lead to tangible
outcomes, such as revenues, and intangible outcomes, such as brand image
and corporate reputation, etc. Similarly, the two downside strategies are

Fig. 12.13 Cluster diagram of outcome items (4 clusters model)
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tangible outcomes, such as cost reduction, and intangible outcomes, such as
risk avoidance.

To consider the outcome clusters from this perspective, we assigned
cluster C1 the name “Stronger supply chain,” cluster C4 “Avoid risk,” cluster
C6 “Market opportunity” and cluster C7 “Strengthen brand.” Finally, cost
reduction, the only outcome item that stoodout from other clusters, can be
viewed as a short-term benefit from the downside perspective.

Figure 12.14 shows the results after combining the outcome responses
into four clusters and one isolated item as described above. Most respon-
dents felt positive impacts in terms of market opportunity (customer
satisfaction, increase sales, and open market opportunities), strengthening
brand (brand image, reduce impacts, opportunity for improvement, and
staff competency) and avoiding risk (risk of violation and capacity to adapt
to future regulations). Firms at all levels along the supply chain and across
product sectors gave similar responses for these three outcome groups,
except for firms in the downstream level, who favored avoiding risk over
the other two benefits. This may be because firms at this level were held
liable for products they put on the market.

(a) (b)

Fig. 12.14 Groups of outcomes in 2010
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Most respondents, on the other hand, rated stronger supply chain
significantly lower than the first three outcome groups. Among respon-
dents along the supply chain, upstream-level firms rated benefits in this
area the lowest. These results may reflect the intense situation along a
supply chain during the transition period. Note also that respondents in
the upstream level tended to rate strengthen brand higher than other
benefits. As seen from the previous section, markets for non-ECS products
were still open for upstream firms. Thus avoiding harm might not be a
strong motive for these firms. This result may imply that upstream
respondents did not need to adjust their practices, but wanted to trans-
form themselves to capture long-term benefits from the green markets.

12.5 Barriers to Change

During the transition, firms faced multiple obstacles that might be
beyond their control. Some of these obstacles can be captured through
the survey results in 2010, as shown in Fig. 12.15. Testing and product
certification costs appeared to be the most prominent barrier that the
respondents sensed. This problem is inline with the requirement for test
certificates, which was the most popular action seen in Fig. 12.8.
However, from the previous section we learned that respondents also
took other actions. These actions might also be costly and Fig. 12.15
appears to capture these costs in the consecutive obstacle items.

To gain more understanding about the type of obstacles that hindered
the adjustment process, we employed ICLUST to identify groups of
obstacles that share similar characteristics. Figure 12.16 summarizes the
results with a four-cluster model with a goodness of fit of 0.87.

Considering the cluster diagram in Fig. 12.16, items in cluster C1 are
a combination of product pricing and switching costs. These items are
fundamental factors for products/processes adjustment decisions in the
industry. We called this cluster “Prices/Costs prospects.”High switching
costs with insufficient price leverage could hinder management decisions
to implement more radical actions.

Items in cluster C8 are difficulties related to the complexity and
technicality of the regulation/requirements. We attributed this cluster to

302 N. Ramungul



“Regulations.”On the other hand, items in cluster C11 reflect the level of
confidence of relevant stakeholders in the alternative/greener products, so
we called this cluster “Confidence in new materials/products.”

Items in cluster C10 are not straightforward to characterize.
Material costs, testing and certification costs, and management costs
can be attributed to “compliance costs.” These items depend on the
levels of readiness of supply-chain companies. With competent sup-
pliers, these costs can be reduced. Lack of access to necessary funding
could also slow down firms’ adjustment processes and create extra
costs.4 Since all these items are associated with the costs firms had to
bear to bring their products to compliance, we attributed this cluster to
“compliance costs.”

Fig. 12.15 Obstacles during the adjustment

4 For example, firms who could not allocate a dedicated machine for RoHS & Non-RoHS
products may have to implement extra operations, such as switching of production lines and
equipment clean-ups to reduce the risk of cross-contamination.
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The combined results based on the four-cluster model for the years 2010
and 2011 surveys for firms along a supply chain and across products sectors
are shown in Fig. 12.17. In 2010, Prices/Costs prospects and compliance
costs were key barriers for firms in themiddle- and downstream of the supply
chain regardless of the product sectors. However, in 2011, barriers from
compliance costs appeared to have decreased while barriers related to the
complexities of regulations/requirements were gaining importance, exceed-
ing compliance costs for most respondent groups except packaging firms.

These responses are inline with the escalating number of substances
incorporated into the REACH-SVHC Candidate List and the first dead-
line for articles producers to fulfill their obligations. These include the
obligation to communicate safety information along the supply chain and
to notify EU authorities of the existence of any substances of concern in

Fig. 12.16 Cluster diagram for obstacles for the adjustment (4 clusters model)
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their articles above the trigger limits. Obligations related to SVHC in the
Candidate List for different article producers along the supply chain are not
straightforward but depend on several risk factors. Substances in the
Candidate List are also causes of concern. Although the list of substances
in the REACH-SVHC Candidate List are overwhelming, a specific sub-
stance only impacts specific firms who use it. In theory, this should bear no
consequence for those outside the “use-group.” In practice, firms along the
supply chain had little knowledge of these substances, their possible
incorporation in the incoming materials, and the possibility of substance
formation/transformation within their production processes. It would be a

(a)

(b)

Fig. 12.17 Groups of factors that hindered RoHS/REACH compliance devel-
opment process along supply chain and across sectors in 2010 and 2011
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huge burden for a firm to apprehend all the substances in the rapidly
growing list. With the obligation and deadline in hand, downstream
producers had no choice but to relay the whole list of substances along
the supply chain and wait for information feedback from upstream firms.
Unlike RoHS/ELV, where restricted substances were actually used in the
EEE/automotive sectors and each player could develop their knowledge-
base to help identify high-risk items, most substances in the SVHC
Candidate List were unfamiliar to most firms except those who used/
produced them. Downstream firms, those requesting the information,
were in no position to explain their requests to the suppliers. It is important
to note that this burden is not sharedby firms within the European Union
because REACH mandates the flow of relevant information to the reci-
pient of articles (ROA). In this complex situation, it is no surprise that
barriers related to regulations escalated over compliance costs for most
firms along the supply chain.

It is also possible thatfirms had gainedmore understanding on the outlook
of the situation and had put in place appropriate management systems (as
seen in Section 11.3) that helped eliminate unnecessary actions, such as
redundant and irrelevant analytical testing. The improved readiness level of
suppliers and the increasing number of suppliers who could supply compliant
products over the years would also help bring compliance costs down.

Figure 12.18 shows results from the 2012 survey for the same questions as
in 2010 and 2011. However, unlike the previous years, this survey asked
respondents to choose only three prominent barriers. As seen in the figure,
the response patterns were similar, but this survey method made it possible
to differentiate prominent barriers better than in the previous years. From
this figure, we can clearly see the importance of barriers from prices/costs
prospects over the rest of the barriers, particularly for firms who produce
products that still had sizable markets for non-ECS-compliant products. As
seen in Section 11.2, there were smaller percentages of firms in the
upstream level of the supply chain, in packaging business, and in less
sophisticated product sectors who committed to supplying ECS-compliant
products. Here, these groups also rated the prices/costs prospects barrier
higher than other respondents.

Prices/costs prospects can be a very difficult barrier for firms to cross.
Esty and Winston (2009) warned that firms should not expect a price
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premium for greener products. Based on our results, it appeared that the
difference between firms who experienced less stress from the prices/
costs prospects and committed to producing ECS products and those
who did not was the risk of punishment from customers/markets.

Notice that respondents at the downstream level appeared to have
higher concerns related to the confidence of alternative materials/products
than others. But these responses were still too diverse to discriminate this
concern over the rest of the barrier groups at a high confidence level.

12.6 Suggested Capacity-Building Areas

Firms were asked for their recommendations on assets Thai producers
should have in order to cope with RoHS/REACH-like regulations in a
more efficient manner. Figure 12.19 summarizes the results from the 2010
survey. Interestingly, awareness of market context change in the green
economy and awareness of the pressing environmental problems received
the highest recommendations. Nevertheless, it appears that the respondents
sensed the importance of other assets as well, making it hard to select any

(a) (b)

Fig. 12.18 Groups of factors that hindered RoHS/REACH compliance devel-
opment process (a) along supply chain and (b) across product sector in 2012
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asset over another. Thus, again, we employed ICLUST to help us group
items that share similar characteristics together. Results from the items
cluster analysis suggested five clusters with a goodness of fit index of 0.96,
as shown in Fig. 12.20.

Clusters of asset items in Fig. 12.20 can be considered as competency
areas the respondents thought Thai firms should have or suggestions for
capacity-building areas that would help Thai firms to cope with ECS
regulations. Items in cluster C1 are both awareness, one on the global
market shift and the other on environmental problems. We labeled this
cluster “Awareness of global green markets.” Items in cluster C3 are related
to the supplychain, and thus we called this cluster “Supply chain manage-
ment.” Cluster C10, called “Capitals,” is related to capital investment.

Fig. 12.19 Firms recommendations in 2010 on assets a producer should have
in order to cope with RoHS/REACH-like regulations
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Items in cluster C13 and C14 appeared to be competency areas for two
different development objectives. Assets in cluster C14 aremostly knowledge
that can be useful in helping firms develop their products/processes with the
aim of avoiding punishment from customers/markets. We called this cluster
“Technical knowledge and management.” On the other hand, assets in
cluster C13 will be useful if firms aim to capture the upside of green markets
by developing greener products beyond regulatory requirements. We gave
this cluster the attribution “Green products development capability.”

Figure 12.21 summarizes capacity-building areas hinted by items cluster
analysis, as described above. For the 2010 survey data, every capacity item
appears to be equally important. On the other hand, survey results in 2011
suggested that awareness of global greenmarkets, supply chain management,
and technical knowledge, consecutively, were more important than others.

Fig. 12.20 Cluster diagram of assets items (5 clusters model)
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Green product development capacity and capital, on the other hand, are not
as desirable as tools to help firms cope with RoHS/REACH-like regulations.

These patterns were further confirmed by looking at survey results for
2011 and 2012 for firms along the supply chain and across product
sectors, as shown in Fig. 12.22.

In addition to the awareness of the global market shifting toward green
markets that all respondents rated as the most important competency area
that Thai firms should have, supply chainmanagement and technical knowl-
edge and management were also important. These capacity-building areas
could be considered as core competency areas that would help firms to direct
their measures in the right direction. As with other results we have learned
thus far, respondents at the downstream and middle-stream levels rated
supply chain management higher than other firms. These results reflected
the pressing difficulties these firms faced and also suggested capacity-building
areas that we should consider.

These results help to remind us about the different contexts in which each
firm operates, hence requiring different supporting tools. Downstream

Fig. 12.21 Area of competency recommended for the adjustment
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producers are the first actors who bear responsibility for product compliance,
and they need not only compliant products/materials but information on the
contents of controlled substances from their suppliers as well. Middle-stream
producers also needed supports from the supply chain to fulfill their obliga-
tions. Upstream firms, on the other hand, do not have to rely on suppliers to
fulfill their role, and hence did not see this item as important. It will be
harder for middle-stream and down-stream firms to push upstream firms to
realign in their direction when upstream firms still have other non-ECS
markets wide open. Figure 12.23 illustrates an example of parts that are
widely used in construction and aluminum frames businesses. Demand from
the EEE sector was not large enough to get producer’s collaboration to
ensure products’ free of restricted substances.

Packaging firms were also in an interesting situation. Firms in this sector
were mostly SMEs. They fed their products to different product sectors
that faced different requirements. Customer requirements that passed
along the supply chain also reached packaging firms. Very often, these
firms were forced to provide compliance reports for product-oriented
regulations, such as RoHS/ELV, that were not relevant to them. This

(b) Sector view(a) Supply chain view

Fig. 12.22 Capacity building area extracted from firms recommendations in
2011 and 2012
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type of requirement created unnecessary burdens, and it was usually the
packaging firms’ job to clarify the fact to customers until they were
satisfied. Packaging was also the first product consumers notice when an
item is placed on the market. Respondents from packaging firms, there-
fore, rated highly on technical knowledge, which included up-to-date
knowledge on regulations and substances of concern.

Unlike capacity that would help firms to avoid harm, most respondents
also sensed the importance of green product development capability, but this
appeared to be a area for the second stage of development, when firms are
ready tomove forward in amore efficientmanner to capture the upside of the
green markets.

12.7 Lessons Learned

Based on information gained from the survey results, we learned the
following lessons:

Lesson 1: ECS compliance is driven by customers/markets

Fig. 12.23 Case example
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It is undeniable that EU has set new standards for ECS products.
However, these new requirements are not directly impact Thai firms who,
in most parts, supply materials and parts to satisfy customers’ requirements.
Based on our results in the early stage of the adjustment, firms did not make
movement until their customers, particularly MNCs, made their move
through their green products initiatives. EU ECS products regulations,
nevertheless, helped reduce the prices/costs prospects barrier making it easier
for firms in EEE and automotive industries to make their decisions.

Lesson 2: ECS compliance could be easier if it had clear rules and
supportive infrastructures

In practice, supplying firms followed customers’ mandates, not EU
regulations. Unclear regulations, for example as in RoHS version 1, created
uncertainties that pushed brand owners to set individual standards.
Multiple standards created confusion and made it harder for supply chain
firms to adjust their practices to conform every customer’s requirement.

With clear rules and accompanying standards, for example as in
RoHS version 2, relevant stakeholders could apprehend their duties
and made more appropriate plans for the adjustment.

Lesson 3: ECS needs a strong supply chain to be successful
It is important to realize the fact that different actors operate in different

contexts, and hence have different motivations. Downstream firms took
actions to avoid harm to their businesses. Middle-stream firms initially
took actions to avoid rejection, and then moved forward to capture new
market opportunities. Upstream firms and firms in less sophisticated product
sectors took action to strengthen their businesses. When firms along the
supply chain gained control of their materials/processes and were ready to
supply ECS products with high confidence, barrier from compliance costs
went down and firms started exploring new opportunities from ECS
markets.

Lesson 4: Middle-stream firms cannot be greener than customers/
markets

Firms needed clear market prospects to make their adjustment. For
firms in the middle stream to become a leader in greener products
market, not only that they need prior approval from their customers
but also supports from their upstream suppliers. This burden is too
heavy for any Thai middle-stream firm to act alone.
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Lesson 5: The most prominent barrier for greener products is also
customers/markets

In the initial stage of the transition, there were several barriers for firms to
cross. These barriers can be clustered into four groups; high compliance
costs, low confidence in new materials/technologies, complexity of the new
regulations, and unfavorable prices/costs prospects. Most of the barriers were
lowered as the transition proceeded; compliance costs decreased with a
stronger supply chain, confidence in new materials/technologies increased
with experience and records from the field, barrier due to difficult/complex
regulations could be lowered by many means, such as technical standards,
simplified texts, e.g., guidance & guidelines, technical training, and appro-
priate tools. Prices/costs prospects, however, needed convincing messages
from markets to persuade firms to make their adjustment.

Lesson 6: Suggested capacity-building areas
Different firms have different developmental goals, hence requiring

different capacity-building programs. To help firms cope with ECS-like
regulations, first we need to raise awareness to get relevant parties on board,
then provide the industry with appropriate tools (standards, guidelines,
etc.) to ease the transition and strengthen the supply chain, as well as equip
firms with technical knowledge to enable them to solve practical problems.
To support firm who intent to capture the upside of the green market,
means to collect technical data to identify “hot spots” for improvement,
training programs to improve green innovation capability, and supportive
platforms to share burdens and resources were suggested.
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