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Chapter 1
Manufacturing-Related Services

Summary Report

Patrick Low' and Gloria O. Pasadilld’

1.1. Introduction

This report contains an analysis of the role of services in manufacturing value chain activities as well
as policy issues that affect the supply of these services. It responds to a request by the APEC
Committee on Trade and Investment to look at the increasing importance of services in global trade.
The approach to analyzing services under this project was to undertake case studies of the value
chains of firms in order to understand how services entered production, trade and consumption, and
what functions they performed. The primary reason for this analysis was to identify the policy
frameworks and specific policies in various economies within the region that affected both the
establishment and operation of manufacturing-related services. The project has compiled 22 case
studies from different APEC economies, 14 from Asia and 8 from North America and Chile. Nine out
of 22 are big multinational firms or their subsidiaries, ten can be considered medium-to-large firms
either with growing international operations or as strategic suppliers to multinational firms, and one
an SME in the technology industry.

The report is organized in three main sections. The next section will discuss the evolving role of
services in the global economy. The following one will present the case studies and draw out some of
the ways services are important both in terms of the value they add and also as a vehicle for new
opportunities to deepen participation in value chains at the economy level. The final main section will
present an analysis of how policies have affected the configuration, operation and location of value
chains, with particular reference to the contribution of services.

1.2. The Evolving Role of Services in the Global Economy
Services in a historical context

The role of services has been evolving, driven in particular by technology, globalization and new
business models. Services now make up a dominant share of income in most economies. The global
share of GDP accounted for by services was 70 per cent in 2012. Unsurprisingly, the prominence of
services as a source of income translates into jobs. In OECD members, total civilian employment in
services in 2011 amounted to 73 per cent of all jobs (OECD 2014). Shares in developing and
emerging economies are lower than in industrial economies for the most part, but rising. In APEC, the
average share of employment in services in 2010 is 60 per cent. Notwithstanding variations in the
shares of GDP attributable to services, manufacturing, agriculture, and mining, in the majority of
economies the services share is often greater than that of the other three components of economic
activity combined.

! Fellow, Asian Global Institute, Hong Kong University and Former Vice-President for Research, Fung Global
Institute
2 Senior Analyst, APEC Policy Support Unit



Services in Global Value Chains: Manufacturing-Related Services

Considering what the statistics tell us about the importance of services, it may seem odd that they
have not received greater analytical attention, nor in many cases policy attention. One reason for this
is the long shadow cast by classical economic thought. Adam Smith famously wrote in The Wealth of
Nations that

“[T]he labor of a menial servant...adds to the value of nothing...services generally perish in
the very instant of their performance, and seldom leave any trace or value behind” (Smith
1776).

The reason services were relegated zero value status turned essentially on their non-storability. Value
was equated to the accumulation of capital, which required the production of something physical and
storable. This thinking persisted in Ricardian and Marxian thought, and arguably also influenced neo-
classical economic analysis. It is true, of course, that services played a less important role in
seventeenth and eighteenth century economies, and their non-storability would have been a dominant
feature.

In the 1960s, a new concern was raised about services, further relegating them to “poor cousin” status
in scholarly (Baumol 1967; Fuchs 1968) and policy circles. The essential issue was that if services
assumed a growing share of production, they would threaten the overall health of an economy. Costs
would rise and be unmatched by productivity gains. Services were intrinsically hampered by their
incapacity to generate efficiency gains. In other words, they were considered poor generators of
productivity growth. Despite rising prices, some services might continue to be supplied because they
were considered socially necessary (particularly in the case of social and other services supplied by
governments). Wages would match productivity in other sectors, and pull up wages in the services
industries. This was known as the Baumol Cost Disease.

Recent work has largely dispelled this pessimism. Technology, the internationalization of production,
and evolving business models have all contributed to making a significant range of modern-day
services an important source of productivity growth. As services have become a more prominent
source of value in modern economies, their contribution to innovation has grown significantly. The
innovation may be of a process variety, or it may involve new technology and be bundled with goods.

Several factors account for growing shares of services in global economic activity (Francois and
Hoekman 2010). As incomes have risen, the composition of consumption has shifted in the direction
of services. On the supply side, the increased internationalization of production has intensified
reliance on services. When products can be sourced, made, and sold anywhere in the world, services
become especially critical. For example, design, R&D and prototyping services help decrease the cost
of production failure and shorten product development cycle. For sourcing of intermediate inputs,
logistics and transportation services as well as supply chain management services make the
geographic dispersion of GVC operations possible (Pasadilla and Wirjo, 2014). Similar structural and
compositional shifts have taken place in consumption, both in terms of its internationalization and
changed consumer preferences enabled by technological advances in information and
communications technology, including the Internet.

Contrasts between services and goods

Some of the neglect of services has arisen from their intangibility, making them analytically and
statistically elusive. Systematic efforts to deepen our understanding of the economic role played by
services — particularly at the international level — have only started relatively recently. These efforts
have intensified with the increased presence of global value chains (GVCs), where services fulfil a
vital and complex role.

Services are typically differentiated from goods in four ways. The first, which troubled the classical
economists, is a lack of storability. This means that production and consumption must be
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simultaneous, the typically cited example of which is a haircut. The second has been the impossibility
of transporting them or providing them at a distance, thus requiring that the producer and consumer be
in the same place. The haircut comes to mind again. The third is that many services are customized
and not commoditized. This variation in the characteristics of units of output makes it difficult to
establish reliable value estimates and sometimes product prices, and to settle on an agreed
nomenclature for service products. Finally, services are intangible, which makes them hard to see and
measure.

The first two of the above characteristics — limits to storability and transportability — have been
rendered far less important than they used to be by technological advances in information and
communications technology. The third — customization — is a characteristic that may also apply to
some categories of goods, although product differentiation in the goods domain may well be the
consequences of the addition of services components into production. Only the final element —
intangibility — is unchangeable over time and truly distinguishes goods from services.

The linkages between goods and services in the global value chain world, particularly through the
bundling of offerings by firms of both goods and services, does raise a question about the wisdom of
trying too hard to separate services and goods analytically. The argument for some sort of fusion is
even stronger when it comes to the fallout from handling goods and services separately in many
international regimes (Low, 2015).

In contrast to goods, services ae multi-functional. They are not merely a source of value like any other
product. They supply inputs to virtually every economic activity. Producer services such as transport,
telecommunications, financial services, distribution, business and professional services, are essential
to the entire operation of an economy. Services are also the “glue” that enables economic linkages and
networks to operate both locally and internationally. Without them, there would be a lot less market
integration and a lot more market segmentation.

A growing body of work emphasizes how much more we need to understand about the role of
services in GVCs. Studies by Sweden’s Kommerskollegium (2010a, 2010b, 2012), for example, have
introduced the notion of “servicification,” a process whereby manufacturing activities have become
increasingly service-dependent. Other contributions in a similar vein refer to “servicification” and
“service science” (Low 2013). The OECD has also contributed to a deeper understanding of how
knowledge-based capital is an increasingly important invisible asset that contributes to growth
(OECD, 2011 and 2012).

Understanding the role of services in trade

Traditionally, trade has been measured in gross terms. This contrasts sharply with the way we have
always measured domestic production, which is in value-added terms. In other words, GDP is
measured — either by returns to factors of production (capital and labour), or by expenditures —
through the attribution of value to its source at each stage of the production process. By measuring
trade in gross terms, however, the sources of value are unspecified (Ahamed, 2013).

Perhaps the simplest way of seeing this is to think of an economy’s exports. Exports reported in gross
terms include foreign sources of value contained in the imports. These are incorrectly counted as
value coming from the exporting economy. It amounts to a kind of double counting and overstates the
domestic content of exports. Were the import content to be netted out, exports would reflect domestic
value added just as GDP estimates do.

The implications for understanding the nature of trade relationships among economies are far-
reaching. At least four perceptions can change radically. First, the true nature of bilateral trade
balances is obscured. It transpires, for example, that China’s much-vaunted current account surplus
with the United States was significantly over-stated. In 2010, for example, China’s trade surplus was
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estimated at US$176 billion in gross terms but was reduced to US$131 billion in value-added terms —
an overstatement of 34 per cent in the bilateral balance (Koopman et al., 2013). Some of that
difference was attributable to understated (value-added) bilateral trade deficits of Japan and Korea
with the United States.

Secondly, if trade flows are recorded in gross terms, it is not difficult to see how the technology
content of an economy’s exports could be misspecified. Dedrick et al. (2010) provide a good
illustration of this phenomenon with the feted example of the iPhone putatively made in China. The
factory gate price of an iPhone in China was recorded as US$144. But less than 10 per cent of this
was Chinese value-added and most of that was attributable to assembly. Taken at face value, however,
statistics would suggest that China was an exporter of high-tech smartphones to the United States. In
this particular case, the United States was actually re-importing value it had added to the smartphone
in the upstream design and engineering segments of the value chain.

Third, in addition to misspecifying the source of technology, gross trade flows also fail to tell us
where jobs, and what kinds of jobs, are associated with trade. A final consideration, which follows
from the other three, as to why gross trade flows mislead us is that by failing to identify the locus of
trade-related economic activity, the data do not identify the true nature on mutual dependency
relationships among economies.

The most important insight to emerge from the estimates of trade in value-added rather than gross
terms is the extent to which services enter trade and generate value. When the services share of trade
was being calculated on the basis of balance-of-payments statistics, that share was being regularly
reported at less than 25 per cent of world trade. When trade was calculated in value-added terms off
an internationally aggregated input-output table, the share of services jumped to 45 per cent (OECD,
WTO 2013). That is a significant difference, and for various technical reasons may still be an under-
estimate. The availability of these new data, thanks to the efforts of international agencies, universities
and some government agencies, has raised awareness of an important missing part of our
understanding of the role of services in the global economy.

We can no longer think of services as important at home but relatively inconsequential in international
trade. Moreover, when it becomes clear that services constitute a greater share of value in trade, it is
also apparent that services do more than just enable distance to be bridged. They are an independent
source of value in other ways as well. As noted earlier, awareness has grown in recent years of the
contribution services make to innovation. In these circumstances, it comes as little surprise that
interest is mounting in the ways policy affect services, both in terms of movement of capital (foreign
direct investment), movement of people (work permits and visas for foreign employees), and of
services flows in international product markets, regardless of whether these flows are incorporated or
bundled in other services or goods, or whether they are supplied in discrete form.

The role of services in development

The developmental implications of the emergence of GVCs have reinvigorated the debate about the
role of government in economies as they seek to diversify away from agriculture and extractive
industries through industrialization. A lacuna in this discussion is the paucity of debate about where
services fit. Given the predominance of services in economic activity and the nature and range of
service activities, they offer valuable opportunities for diversification and development in emerging
economies.

The importance of the omission is highlighted by the fact that small and medium-sized enterprises
(SMESs) in developing and emerging economies account for anything between about one half (Stein et
al. 2010) to two-thirds or more (Berrios and Pilgrim 2013) of jobs, and a large share of these SMEs
appear to be service providers. Normah Mohd (2007) estimates that 90 per cent of Malaysian SMEs
are service providers. In Hong Kong the number is 94 per cent (HKSAR 2014).
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1.3. A Case Study Approach to Understanding Manufacturing-Related
Services

Detailed data on services in economies and international trade is scarce. This is particularly
challenging for services because of their intangibility and the resulting difficulties in identifying and
measuring the value of services transactions. The case studies have enabled us to dig down to a fine
level of detail in order to understand how services and manufacturing interact to produce
manufactured output. Global value chains that focus on producing services are no less important, and
they use goods and services as well in production and trade, but this is not the focus of the present
study.

While the great advantage of case studies is their attention to detail, they do not lend themselves
readily to generalizations or confident extrapolations for explaining the world. This is simply because
we are generally looking at a single value chain among many operated by single firms and we are
only looking at a small number of firms. The attainment of a statistically significant sample using a
detailed case study methodology would simply not be possible within a reasonable time frame and
budget. Rather, the case studies give us insights that point a light — not always under the proverbial
street lamp — where it may be worthwhile to delve further. Firm surveys, or the use of more
aggregated secondary data sources are alternative approaches, but they are complementary and less
granulated®.

In the project we worked with 22 cases studies from companies around the APEC region. As
mentioned, nine are large multinational companies or their subsidiaries, ten are medium-to-large
companies with a growing international business, and one SME that is purely domestic but is a
supplier to GVCs. Eight of the firms are from North America and Chile, while 14 are located in Asia.
These companies have been generous with their time and their insights, enabling us to put together a
set of case studies, all of which reveal interesting and different facets of realities on the ground. Table
1.1 lists the economies and products involved in the case studies.

Table 1.1. Sectors and products included in the case studies
Economy where

Sector firm is located
Aircraft control systems Philippines
Automotive components Japan
Brake hose end fittings Mexico
Car antenna Mexico
Car assembly Philippines
Chassis parts Mexico
Computer servers Chinese Taipei
Construction machinery United States
Consumer electronic appliances Indonesia

3 The WTO-OECD work on a Trade in Value Added database has enhanced knowledge about the role of
services in manufacturing. However, the TiVA data cannot give further information on more disaggregated
service sectors such as business services and its subsectors. Even if complemented by other economic tables like
the input-output tables available in the OECD STAN database which are more disaggregated than the TiVA
since industries there are divided into 37 sectors instead of the 18 sectors in TiVA, the picture we get remains
aggregated. For example, we know that ‘other business activities’ are important for business services, but there
is no further information on how ‘other business activities’ are divided into the contribution of the different
professional services and other components of this subclassification (Pasadilla and Wirjo, 2015a).
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Industrial welding Thailand
Mining and construction equipment Japan

Oil and gas equipment Singapore
Power generation equipment Japan
Precision die and machine parts Thailand
Printed circuit boards Canada
Refrigerators Japan
Telecommunications equipment China
Wastewater treatment Thailand
Watch Hong Kong, China
Wine Chile
Fresh cherry Chile
Integrated logistics Mexico

Even though the sample size is small, it covers capital goods, consumption goods, intermediates and
natural resource extraction in 12 economies. Two companies that are not strictly manufacturing
companies — one is pure agro product, another pure service — have been included to provide some
contrast (as well as similarities) with manufacturing firms. Before entering into detailed findings from
the case studies, the methodological approach is presented.

The methodological approach to the case studies
1. Defining the parameters of the value chain in the case study

The first task is to identify the particular value chains that will be followed. In many instances this
entails choosing from among alternative operations within the firm offering the case study. Once the
particular product and production sequence has been identified, a decision is required on where the
chain should be deemed to begin and end. This is essential because of the networked nature of all
production activity within an economy. For ease of analysis it is more straightforward to keep the
parameters of the analysis within a single ownership structure — in other words, to work with a single
lead firm. Where a switch of ownership in a value chain occurs, changing the identity of the lead firm,
it becomes far more complicated to map the value chain with continuity.

The second cut-off point defining the value chain to be analyzed relates to how the arms-length
purchase of inputs is to be managed. For analytical ease, only first-tier outsourced inputs into the lead
firm’s value chain are included. The reason for this is that each seller at the level of the first tier
outsourced supplier is at the final downstream point of another value chain. It is the production of
another lead firm. It would, of course, be possible to trace the production of the outsourced supplier
back down the value chain to build a more comprehensive picture of the networked environment in
which our initial lead firm is operating. Such an exercise would yield rich insights into the
interdependency intrinsic to networks, and possibly the role of SMEs in value chains. But the work
would be very time-consuming. Moreover, eventually it would be necessary to establish analytical
cut-off points.

Supply chain managers seeking to assess the robustness of the value chains and potential sources of
risk are most likely to trace multiple tiers of outsourced suppliers in order to identify potential weak
points in their chains. As part of their risk management strategies, they will often envision potential
alternative arrangements in case an unforeseen disruption occurs. Other managers prefer to diversify
sources of supply at the outset as a risk mitigation strategy, but this depends on the scale of the lead
firm’s operation and will also incur additional transaction costs.
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For our purposes, however, we simply cut off our definition of the value chain to be analyzed at the
level of first-tier outsourced suppliers. This approach clearly reduces the completeness of our
understanding of all the inputs into the value chain, but as noted above, there will always be
somewhere in out networked world where a cut-off decision is required for analytical purposes. The
alternative would be the impossible task of tracing the web of every production process back to its
primal inputs of labour and capital.

The implication of truncating the domain within which the analysis occurs is important from the
perspective of comparing different case studies in the set of 22. They simply become less comparable
on account of ownership structures defining the start and finish of the value chain, and on account of
the relative frequency of outsourcing, or the “thickness” or frequency of the in-house- supplied value
chain.

2. Mapping services inputs

Having defined the dimensions of the value chain to be analysed, the next step is to enumerate all
services entering the value chain. The source reference for services entering production is the United
Nations Central Product Classification, Version 2, Sections 5-9 (United Nations, 2013). The exercise
at this point is relatively straightforward. It is merely a matter of identifying each of the services
entering production on the value chain whose dimensions we have already delineated. The reason for
using the UN Central Product Classification is that it allows us to keep tabs on the degree of
disaggregation used in defining individual service inputs. This helps for comparison purposes across
case studies.

Some of the identified services will be upstream from the manufacturing phase of production, some
will be involved in the manufacturing phase, and yet others will be downstream, usually linked to
conveying the product to the final consumer (it may be a product for consumption or an intermediate
or capital good that subsequently finds its way into another production process). In mapping the
services inputs, a distinction is required between in-house and outsourced supply. This distinction is
crucial for later analysis.

Companies who agreed to be interviewed were not expected to reveal cost or price data in this
exercise. Nevertheless, where possible we attempted, not always successfully, to obtain an empirical
sense of the major service-based sources of value in the lead firm’s chain, along with an estimate of
what the combined value was of services in the total cost of the production. In most cases these
numbers were estimates, either where services inputs embodying value were not explicitly priced, or
where inputs of certain services were supplied across many value chains within the same
organizational structure. Examples of the latter include research and development expenditures,
personnel services, security, telecommunications and utilities within shared premises. Where a firm is
part of a conglomerate, the picture can be further complicated as a result of diffuse decision-making
and a lack of knowledge on certain matters at the individual firm level.

In order to facilitate the analysis and comparisons among case studies, value chains were generally
divided into six separate categories, not all of which were necessary relevant in all cases. Table 1.2
lists the categories and provides some brief illustrative examples of the numerous services falling
within each of the categories.
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Table 1.2. An example of how the stages in the value chain can be divided

Establishment Government negotiations and license
applications; land clearing and preparation;
construction;

Pre-manufacture Design; R&D, procurement and transport of
inputs; customs services; licensing requirements
for health, safety, and environmental compliance
of inputs; storage of inputs;

Manufacture Transport and handling of raw materials; testing;
maintenance and repair of equipment; cleaning;
utilities; compliance inspections for
environment, health, safety, working conditions;

Post-manufacture Packaging; transport; installation; advertising;
marketing; branding; retail; quality control;
standards assessment

Post-sales services Repair and maintenance of machinery and other
facilities; inventory and warehouse services for
parts

Back-office services Back-office accounting; legal services; personnel;
insurance

A notable difference between the approach in this study and the UN’s Central Product Classification
(CPC) is that we have taken government interventions, mostly in the form of public policy, as part of
the value-added in services story. The reason for taking this approach is two-fold. First, from an
analytical perspective, government services are either directly or indirectly intended to provide social
value in areas where the private sector or individuals acting alone or in communities cannot
necessarily supply essential social goods, such as shared infrastructure, health, safety, environmental
quality and social well-being more generally. These are sources of added value that it is incumbent
upon governments to supply because these products embody spillovers, or what are sometimes
referred to as public goods or externalities. For our purposes they may be seen as additive to the
private sources of value generated by services along value chains that we are seeking to identify.

The second reason for identifying and treating policy interventions in this manner is that it provides
the basis upon which to conduct the policy analysis that constitutes the final main section of this
report. Moreover, it allows us to observe that although public policy in principle adds value, it may
fail to do so where government services are provided inefficiently or at excessive cost (both in terms
of money or time). This can occur as a consequence of inadequate resourcing of government services
in terms of infrastructure, personnel or training; a lack of commitment and dedication to good service
among personnel; and to poor governance that gives rise to perverse incentives for officials to seek
rewards that impose private and social costs on society at large. Improved performance in any of these
areas can generate policy innovation and become a source of productivity gains.

3. Additional information sought: outsourcing of services

As already noted, after defining the value chain under study the procedure requires identification of
all services entering production (including upstream and downstream activities) and a determination
of which services are outsourced to third parties and which ones are supplied in-house. The source of
supply information provides the raw material for an analysis of the reasons and the degree to which
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firms outsource in our selected value chains - why they do so or refrain from doing so, and if they do,
to whom. Other information sought in interviews was more difficult to acquire, mostly because
interviewees did not have it to hand, and obtaining it would have been more onerous than it was
reasonable to expect from managers who were already giving generously of their time.

We sought information on bundling — the creation of a composite offering in the market place. A
bundled offering is one that includes more than a single product. Strictly speaking, any arms-length
transaction between independent parties comprises a bundle, which may be both services and goods
combined, or an exclusive combination of one or the other. The reason that all third-party transactions
can be considered bundles is that products offered for sale are made up of a combination of other
inputs. The reason for being concerned about bundling is that it can be used strategically. Moreover,
the possibility of bundling renders all services inputs tradable in principle. These issues will be
discussed in relation to the case studies®.

Patterns relating to services emerging from the case studies

For reasons already discussed in relation to the determination of the bounds of individual value
chains, comparisons among the 22 case studies should be treated with some caution. Nevertheless, it
is clear that the number and range of services entering the value chain as sources of value is
considerable. Figure 1.1 depicts the number of services entering the value chains of each of the case
studies. They range from 37 in the case of automotive components to 74 in the case of power plant
equipment.

4 In the initial interviews questions were also asked about innovation, employment and policy impact. The last
of these will be addressed in the section on policy. As previously noted, traditional thinking used to have it that
manufacturing, mining and agriculture provided the most significant contributions to productivity growth and
technological advancement, while services lagged behind. More recently, recognition has grown of the scope for
advances in technology and innovation to foster productivity growth in services, as a standalone sector or as an
integral part of others. The aspiration of the project had been to examine services inputs along value chains in
terms of their technological content and their potential to contribute to innovation. It soon became apparent that
it was infeasible to address innovation as an add-on to the core issues examined in the interviews, so the issue
did not form part of the analysis. A separate project would be required to research this question.

Finally, an initial attempt was made to collect data on jobs attributable to services and to classify such jobs in
terms of skill levels. The intention was to assess the level of technological sophistication associated with
particular services inputs. Several problems arose with this. First, it was not easy in the space of time-limited
interviews to secure an accurate attribution of jobs to specific service inputs. Secondly, the classification of skill
levels was also problematic in that we lacked a standard metric to use across cases studies. Thirdly, it was not
obvious what we would be able to use the information in the absence of any trend analysis, which was
impossible to obtain within this framework. The effort was abandoned with the realization that the data would
be difficult to obtain, an adequate analytical framework was lacking, and a different methodological approach
was indicated.



Services in Global Value Chains: Manufacturing-Related Services

Figure 1.1. Number of Services Entering the Case Study Value Chains®
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It proved difficult to obtain systematic information on the share of total value (cost) attributable to
services, but numbers obtained ranged from anywhere between 30 per cent and 90 per cent.

Figure 1.2 looks at the distribution of service inputs across the different stages of the case study value
chains. Once again, allowing for differences among the case study value chains that limit their
comparability, back-office and recurrent services — which are mostly support services of one sort or
another (see Table 1.2 above for an illustration) — account for one-third of service inputs. The
manufacturing stage accounts for a further one-quarter of the total, followed by pre-manufacturing,
post-manufacturing and sales, after-sales support, and establishment-related services in descending
order of importance. The count of numbers of services involved in each production stage says little
about their respective value contributions. In the case of after-sales services, those companies
producing capital equipment with lengthy lifespans could generate more value from looking after the
manufactures it has produced over 20-30 years than from any other single source.

> The count in this Figure and in Figures 1.2 slightly differs from the count in the individual chapters because
authors of each chapter had free rein to count the more disaggregated services classifications or the more
aggregated one. The method in this summary report is to recount services based on the more aggregate
grouping, in particular, the ‘services’ column in the Tables of services that enter the value chain from each case
study. For example, one case study counted CPC 8313 (IT consulting and support services), CPC 8314 (IT
design and development services) and CPC 8316 (IT infrastructure and network management services)
separately, while this summary report counts this as only one (i.e., IT services). The main findings discussed in
this report, however, remain the same regardless of the slight differences in the counts.

10
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Figure 1.2. Incidence of service inputs at different stages in the case study value chains®
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Outsourcing

For the case studies where data were available, a considerable amount of outsourcing of services
occurred. The incidence of outsourcing was greater than we anticipated. Figure 1.3 highlights the
results. Of the 22 case studies, 21 provided complete information on the share of services entering the
value chain were supplied in-house, the share fully outsourced, and the share partially outsourced. No
information on outsourcing shares was available for one of the case studies. Figure 1.3 reveals that for
the case studies where information was available, there are only four cases where the share of
outsourcing is less than 50 per cent. In many instances the share exceeded 50 per cent by a
considerable margin, rising to 90 per cent in one instance.

Systematic information on the identity of these third parties was not available. In some cases the
outsourced supplier was a government entity or an entity specifically designated by government to
carry out particular regulatory tasks. In other instances, outsourced suppliers were part of a
conglomerate structure to which the case study firm belonged. For the rest, outsourced suppliers were
most frequently local enterprises, many of them small in size.

% Figure 1.2 reclassifies some services in the different case studies into one of the six stages: establishment, pre-
manufacturing, manufacturing, post-manufacture, back-office, or post-sales, because some authors used
different terminologies for the stages in the value chain.

11
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Figure 1.3. Shares of services supplied in-house or outsourced (%)
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Both from a policy and a business perspective, it is instructive to consider why firms may or may not
favour outsourcing when it comes to services inputs on value chains. In interviews with the case study
firms, a range of reasons were offered, often expressed in different ways, but covered by the
categorization contained in Figure 1.4 below.

As already mentioned, some outsourcing is the result of mandatory requirements. Regulations will
typically specify the competent authorities to undertake functions such as auditing and compliance
with certain health, safety and environmental services.

A core consideration when it comes to firms’ outsourcing decisions is cost. In effect, if we were to
take cost as an overriding consideration we could subsume a number of the other factors listed in
Figure 1.4 under the cost rubric. But this would obscure both the real motivation for outsourcing
decisions as well as clues as to what actions governments might take to secure more value chain-
related activity in their own economies. For the present purposes, the starting point is that firms have
finite resources and must decide how best to deploy them. Even where a firm is absolutely more
efficient at competing in two activities, for example, it may pursue its comparative advantage and
outsource the one that it is relatively less efficient at producing compared to third party suppliers. In
other cases, an absolute cost advantage may exist for an outsourced supplier, and so other things
equal, it would make sense for the firm to outsource.

Finally, a related argument concerns internal economies of scale. Production sometimes requires high
fixed costs in the form of plant and equipment, for example, and production is zero without large
initial investment. If the firm’s requirement is for a small amount of the product, then high fixed costs
will have to be allocated to a low level of production, raising the unit cost of output. In this case it is
better for a firm to outsource to a supplier who can attain economies of scale.

12
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Figure 1.4. Considerations Affecting Outsourcing Decisions in Global Value Chains
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Another set of reasons for outsourcing is to do with the existence of external economies. Certain
enterprises may specialize in particular activities which allow them to reap the benefits of focused
attention on these activities along with others who do the same. These are interactive benefits from
clustering that are beyond the control of any single firm and they render those involved in the
particular activity more cost efficient and competitive. Typical examples of this in the services sector
might involve aspects of information technology and other knowledge-intensive activities.

A related reason for outsourcing has to do with the advantages of networks in supply. A readily
apparent example of this is security services. A single guard on a premises employed internally is
likely to be less effective in dealing with security-related eventualities than a single guard with access
to a network upon which to call as the need arises. This is why virtually all the firms in our sample
outsourced security services.

Turning to reasons that cause firms to pause before outsourcing, or indicate that there are some
services they would never outsource, strategic considerations loom large. Many interviewees
identified key operations or activities in the value chains that were either too important or too
sensitive to outsource. The important activities tended to be those considered defining features of the
operation. The sensitive parts of the operation often involved proprietary information. For the most
part, it is probably safe to assume that these are activities that are unlikely ever to be outsourced to
third parties.

The availability of qualified supplier is another reason for eschewing outsourcing. Firms may want to
outsource because it would allow them to focus more closely on key elements of their operations, but
be unable to do so because they cannot find suppliers who are sufficiently low-cost in relation to
specified quality requirements.

Other cost-related factors that may inhibit outsourcing concern expenses incurred by the firm in
dealing with arm’s-length suppliers that would not arise with in-house supply. These can be thought
of as transactions costs. The two most obvious are search costs and supervisory costs. Search costs are
to do with the identification of suitable third-party suppliers, which can be time-consuming and
costly. Supervisory costs are ongoing, and require that the firm spends resources on making sure that
outsourced suppliers comply with their contractual obligations.

Finally, a series of risk factors associated with ceding some control to outsiders will weigh on the firm
and influence outsourcing decisions. The lead firm has to be confident that outsourced suppliers will
be reliable and consistently so in matters such as quality and timeliness. A weak link in the chain can
carry severe costs for the parent firm. More generally, firms worry about their reputation, which takes
time to build and can be destroyed in an instant. They have to be assured that third parties are no more

13
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likely to prejudice reputation than in-house actors. Finally, an additional and separate source of risk is
failure to comply with government regulations. If the matter is in the hands of a third-party, the firm
wants to know that the likelihood of a problem is minimal.

For governments and businesses in whose interest it is to reap the benefits of fuller participation in
global value chains, one channel for doing so is through participation via outsourcing. This is not a
topic for the present study, but a range of new participation and upgrading opportunities are likely to
present themselves in appropriate policy environments. For governments in particular, actions aimed
at ensuring an operating environment conducive to local competitiveness can make a significant
difference. This is an area that may be of interest to APEC in the context of its work on SMEs.

Bundling

As previously argued, any arms-length transaction in the marketplace will involve products made up
of composites of other products. The point here, however, is that bundling can involve an element of
strategic choice. Four considerations are the most pertinent in this regard. The most obvious, perhaps,
is bundling as a means of minimizing cost, where for example, joint production occurs and there is
demand for more than one output. Second, bundling may serve as an instrument simply of adding
more value by rendering the offering more complex. Third, bundling can provide a means of gaining
temporary market advantage through product differentiation. Finally, bundling can be a means of
fostering innovation, and if the innovation is proprietary, the product differentiation advantage will be
more long-lasting. As noted earlier, since most of the observed bundling in the case studies occurred
with arm’s-length inputs provided by others, it was not possible to systematically trace incidences of
strategic bundling.

1.4. Policy Implications

Services, as discussed above, are embedded in manufacturing value chains, from the pre-production
phase all the way up to the delivery of goods. The case studies show that in some manufacturing value
chains, services extend all the way up to the disposal of the product (or re-manufacturing in others),
with maintenance and repairs service contracts sometimes lasting up to its end-life. Such intertwining
implies that manufacturing and services policies affect each other, i.e., policies restricting one will
have an effect on the competitiveness of the other and on the efficiency of the value chain’. The
studies in this volume therefore asked the firms about the policy issues they face both in host
economies and in markets where they sell their products. In addition to policy constraints, attention
was also paid to noteworthy instances of cooperation between industry and government. The results
from discussions with firms are summarized in this section.

The analysis of policy that follows focuses primarily on the perspectives of firms — particularly but
not exclusively foreign firms — operating in various APEC economies. The paper does not attempt to
analyse in any systematic way the public policy objectives underlying the interventions of
governments. It is understood that such objectives are diverse. No judgement is intended as to the
legitimacy of the objectives behind these interventions. Rather, the focus is more on how policies are
designed and whether they embrace the most efficient, cost-minimizing manner of achieving their
putative goals. Policies can be self-defeating if they are poorly conceived or excessively heavy-
handed in application. Another key policy issue that the study touches upon is policy coherence
among multiple jurisdictions. Diverse policy approaches and duplicative requirements can add
significantly to costs and undermine competitiveness. In sum, the approach adopted in this paper is
about efficiency and effectiveness, not legitimacy.

7 For example, some case studies find substantial correlations between investments in services and growth of
manufacturing labor productivities (se Arnold, et.al, 2011; Fernandes and Paunov, 2008)
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A general sentiment encountered among firms was the wish that services sectors were more open for
foreign investment so manufacturing activities could grow better®. Labour mobility facilitation was
another constant refrain because firms find that where they need to obtain visas or work permits for
their employees, delays and uncertainty of obtaining them in a timely manner unnecessarily raise
costs. The cost arises not only in terms of time and the money paid for application and processing but,
more importantly, in terms of missed business opportunities or inadequate service to clients. Local
content requirements are sometime unclear or are difficult to comply with when global firms cannot
find local partners that meet their stringent technical standards. Skills development and matching were
also a concern and is an area fertile for joint private and public sector collaboration. Effective
enforcement of intellectual property protection and infrastructure improvements are other elements of
firms’ desirables. Finally, SME participation in global value chains is often stymied not only by
inadequate access to finance but also by the difficulty of obtaining accreditation for sector-specific
international standards.

1. Investment policy incoherence: manufacturing, yes; services, no

Equity restrictions in services are more prevalent and stringent than restrictions in manufacturing
because many economies have preferential investment policies towards manufacturing investments.
According to the OECD FDI Restrictiveness Index, the overall equity restriction index in services
sectors is generally higher than the overall FDI index (Figure 1.5) and this is a trait common to both
developed and developing economies. The thinking behind this duality in investment policies might
be that manufacturing FDI is deemed to be employment generating, while services FDI can eliminate
jobs and compete much more directly with domestic service providers. Think for example of
professional services or retail distribution services, where most domestic participants are micro, small
and medium enterprises that tend to benefit from the protective hand of governments. Whatever the
reasons may be for the different treatment of manufacturing and services FDI, the GVC literature that
has emerged is casting doubt on the usefulness of such policies, particularly because services are
important for the competitiveness of manufacturing (see, for example, Arnold, et al., 2006, for
empirical evidence).

Figure 1.5. Equity restrictions index
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Source: PSU computation based on OECD FDI restrictiveness index.

8 An APEC Business Advisory Council (ABAC) survey of business executives in the region corroborates this
sentiment. For details, see ABAC (2014)
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Forms of investment restrictions

Besides equity limitations, other forms of FDI restrictions are screening of foreign investments,
restrictions on key personnel, and limitations on firms’ operations. Screening of foreign investments
can include the stipulation of minimum capitalization requirements, the need for cabinet-level
approval, or the imposition of an economic needs test. Related to these are restrictions on key
personnel (discussed later below), restrictions on land ownership, and other sector-specific
limitations. For example, in construction services, even if there is no statutory limit on equity
ownership, if the conditions for granting a contractor license or an engineering license are too
restrictive for foreigners, the sector becomes effectively closed to foreign investment. Appendix A
Tables A.1 to A.3 list restrictions in selected APEC economies in some important manufacturing-
related services such as logistics, and wholesale and retail distribution. The tables show that in
domestic transportation services and customs clearance, the majority of the economies allow only
partial foreign ownership, while warehousing is mostly open for foreign investment. More APEC
economies allow 100 per cent foreign equity in distribution services, but with conditions in some
economies

FDI restrictiveness index

The FDI restrictiveness index provides a comparative assessment of lack of openness based on
various forms of restrictions in different service sectors. Figure 1.6 shows the index for distribution
services, transport, and selected professional services. Among the economies in the sample, Indonesia
appears to have the most restrictive investment policies in distribution and professional services,
while Mexico and the United States are restrictive in land and maritime transport, respectively.

Of the different elements of the index, equity restrictions, be it in distribution, transportation or
professional services, are the biggest contributor to the high FDI index in economies like Indonesia or
Mexico (for land transport) or the United States (for maritime). Among the sectors with the highest
barriers to FDI are distribution, construction, media, communications, financial services, business
services and real estate investment (see Appendix C). Except for media services, all these service
sectors figure considerably as manufacturing-related services in the case studies in this volume and, as
shown in Appendix B, have significant shares of value added in the industry sectors to which the case
study firms belong.

Figure 1.6. FDI restrictiveness index: distribution, transport, professional services
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Effect of policy incoherence

How does investment policy incoherence affect the operations of regional and global value chains?
The example of Japanese GVCs can illustrate the problem. Tier 1 suppliers of Japanese MNCs usually
try to follow the GVC lead firm wherever it invests. Thus, for example, major component suppliers
for automobile manufacturing follow a major car manufacturer to where it locates, thus replicating the
supply chain efficiencies in the home economy. However, service suppliers of the lead firm may be
unable to follow because of FDI restrictions. While partnering with domestic service providers also
benefits foreign companies because they provide local knowledge and a network of domestic contacts,
for many lead firms, the challenge is finding the right local business partner.

Differences in FDI restrictions not only between manufacturing and services but also among service
sectors prevent foreign companies from operating what they deem the most efficient business model.
Figure 1.7 provides an example of how a company that can have an integrated operation, from the
manufacture of elevators to installation, maintenance and repair (right panel) may be prevented from
doing so because of equity limitations in installation, or maintenance and repair services.
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Figure 1.7. A forced business model?
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It is, however, also possible that some companies prefer not to establish an integrated operation but
rather outsource some services to third parties for reasons cited in Figure 1.4 above. For example,
construction equipment manufacturers’, even as they take upon themselves the obligation of
supplying machine parts and components needed for repair, nevertheless prefers to rely on a network
of trusted distributors in different economies to take charge of equipment maintenance and repairs. In
this case, the firm invests heavily in the network relationships as well as in providing the technical
training of its distributors in order to provide their customers with the same quality service they would
receive if the lead firm itself were to carry out the service.

Box 1.1 provides other examples of how FDI policies affect foreign operations and how changes in
investment policies can upset business plans. These experiences, which are taken from the case
studies in this volume, illustrate how sudden changes in investment policy can freeze expansion plans,
or how they increase costs by forcing companies to do things they would not have otherwise done
based on efficiency considerations.

2. Labour-related restrictions

The need for non-resident service suppliers to enter foreign markets, whether for short- or long-term
periods, has become more important with the internationalization of production. Global companies
have organized themselves into specialized hubs and draw skills from these different hubs when they
develop new projects, undertake research, or supply customer services including maintenance and
repairs. This means that large flows of people crossing frontiers have become a normal feature of
modern global business and are necessary for the flow of goods, services, and knowledge.

Forms of labour restrictions

Restrictions on labour mobility take various forms. They can appear as labour quotas, economic needs
tests or the lack of recognition of qualifications. At times, procedures for obtaining visas and permits
can be costly and complex, requiring copious documentation, and involving long delays. Opacity in
the decision-making process and uncertainty arising from discretionary decision-making procedures

% See Pasadilla (2015) and Tait and Gereffi (2015)
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for granting or rejecting visa applications are often impediments in themselves. Table 1.3 provides
some information on labour restrictions from the case studies.
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Box 1.1. Business effects of FDI restrictions: examples from case studies

e Sharing of back office facilities by affiliated companies prohibited. On efficiency grounds, the
case study firm wanted its newly established subsidiary to share some back office functions with
the group’s existing company. Local regulations forced the plan to be scuttled because the law
requires any registered company to be completely equipped with all back-office functions and a
stand-alone office address. If two companies within the same group were to share certain
functions, formal transactions would need to take place, meaning that formal contracts would
be required. From the company’s perspective, this regulation simply augments costs and lowers
efficiency (Cheung, 2015).

® Requirement to have a local partner. An oil and gas equipment manufacturer said that to be
able to bid for a contract or to respond to a Request for Quotation (RFQ), it is sometimes legally
required to have a local partner. Depending on the market involved, this requirement can lead
to an increase in the firm’s costs and higher price bids, thus potentially making it less
competitive. Even if it were to win the contract, the cost would have been higher for consumers.
However, in some cases, the firm itself prefers to work with a local agent because the latter has
specific knowledge of the customer and local market conditions. The challenge in many places is
finding suitable local partners who can add value to what the firm offers (Wirjo and Pasadilla,
2015b).

e Unpredictable policy changes. A newly enacted government policy in one ASEAN economy
restricts foreign equity ownership for wholesale, distribution and after-sales services to 33 per
cent. This change affected the planned recapitalization by this case study firm that
manufactures ‘white goods’. The firm had established a local distribution subsidiary in the
economy years before the new rule was promulgated. The firm’s existing equity is 67.5% while
its local partner has 32.5%. While grandfathered from the application of a one-third maximum
foreign equity holding as per the new policy, any change to the ownership proportions would
eliminate grandfather rights. The firm’s plan to recapitalize could not be carried out because the
local partner was unwilling to inject more capital into the enterprise (Sit, 2015).

e [License restrictions and limited availability of proper services. The law in one ASEAN economy
restricts foreign licenses for services companies, for example, wastewater treatment services. A
die manufacturer located in the economy, however, tells of the limited number of licensed
industrial waste disposal companies which can properly treat the type of waste that the firm
produces (Cheung and Wirjo, 2015). In some cases, firms have to build their own wastewater
disposal system within the factory, with the help of their long-standing environmental service
provider from their home economies, to remove any reputational risk of not being
environmentally friendly.
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Table 1.3. Samples of labour mobility restrictions

Quota ® Singapore imposes a maximum to the number of foreign workers that
a firm can hire, depending on the sector'®. For the manufacturing
sector, the quota for foreign workers is set at 60 percent of
employment. Once a firm has reached its quota for foreign workers, it
has to employ more local workers to be able to hire additional foreign
ones. The shortage of manpower sometimes leads to delays in project
completion or to poor service delivery.

e Mexico requires that 90% of employees are Mexicans

Economic needs test o Under Thailand’s Alien Working Act, B.E. 255 (2008), which governs

/ conditions for the employment of foreign labor, the government stipulates that for
granting work every THB 2 million paid-up capital, a company can employ one
permit additional foreign employee up to a maximum of ten. If a company

wishes to employ additional foreign workers, it has to employ more
than 100 local personnel, or pay at least THB 3 million in corporate
income tax, or export at least THB 30 million worth of goods, or have
brought in more than 5,000 foreign tourists during the previous year.

e Firms in Singapore have to consider nationals for professional,
management, and executive positions first. The job needs to be
advertised in a jobs data bank administered by the Singapore
Workforce Development Agency (WDA) for at least 14 calendar days
before making an Employment Pass (EP) application.

® |ndonesia’s parliament is considering a language test requirement for
managers and directors which, if approved, effectively puts restrictions
on foreign directors, putting unnecessary burden on them in carrying
out their responsibilities.

Complex ® One case study firm said that in their host economy, applications for
requirements for both work permits and non-immigrant visa for foreign workers require
visa and permits, the submission of 11 supporting documents, are processed slowly, and
and discretionary are ultimately awarded on a discretionary basis.

decisions

Recognition of e ASEAN has mutual recognition agreements for some professional
qualifications services, but none for technicians like welders who have to pass a

professional exam in Thailand based on standards laid out by the
International Institute of Welding (lIW), and must be trained in

10 More information about the quota for foreign workers can be obtained at:
http://www.mom.gov.sg/Documents/services-forms/passes/Guidelines_on_Levy_Bill Computation.pdf
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occupational health and safety (OH&S) practices. Though neighboring
economies also use IIW standards, they do not recognize each other’s
government licenses and OH&S processes.

Source: Compiled by authors from case studies and other sources from individual economies.

Inflexible labour policies

Though not related to labour entry per se, some firms in the case studies also mention inflexible
labour policies in certain economies, especially with respect to the hiring of contractual or temporary
workers. Contractual hires can be useful during peak periods of production. However, in the
Philippines, current labour law prohibits the hiring of contractual workers if they do not receive the
same benefits accorded to permanent employees. Likewise, only a maximum of 20% of labour are
allowed to be on contractual terms. Worker lay-offs are not possible without a 30-day notice to the
Department of Labor and without consulting the labour union (Stephenson, 2015). In Indonesia, rigid
labour laws on compensation reward seniority over performance. For example, Article 156 of the
Manpower Act!! imposes strict rules on severance compensation pegged to years of service rather
than performance, making it difficult for firms to incentivise productivity among workers. The case
study firm thinks that more flexibility on compensation issues could help to promote productivity
among its workers (San Andres, 2015).

Effects of labour restrictions

Having different visa restrictions for different economies makes the playing field uneven for business
competitors in the region. Consider Figure 1.8, which shows that nationals of some economies can
practically travel anywhere in APEC because they face very few visa restrictions. Citizens of
Australia, Brunei, Canada, Japan, Korea, Malaysia, Singapore and the United States encounter only 1
or at most 4 territories where they are required to obtain an entry visa. On the other side of the
spectrum are citizens of China, Indonesia, Mexico, Papua New Guinea, Philippines, Russia and Viet
Nam who face visa restrictions in almost all other APEC economies. This difference in access to
territories results in an uneven level playing field for firms located in these economies. For example,
if a company wants to submit a bid in response to a tender where the presence of an all-star team of
experts during the tendering process can boost the chance of winning a contract, the inability to secure
a visa for everyone in its technical team can lead to the loss of a potential contract (see Box 1.2 for
examples of effects of labour mobility restrictions).

1 Act of the Republic of Indonesia Number 13 Year 2003 Concerning Manpower.
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Figure 1.8. Number of economies that require visa for APEC nationals
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Box 1.2 provides anecdotal evidence of how visa delays and restrictions or a lack of mutual
recognition of qualifications hamper companies’ ability to provide the best service they could give. In
some cases, this has resulted in the loss of a good business opportunity, like winning a contract or the
possibility of regional expansion. Almost all firms in the case studies have indicated problems
associated with moving their technicians abroad because of visa issues. In one car component
manufacturing firm located in Mexico, for example, its Japanese technicians had to exit several times
to the United States to obtain re-entry visas, in order to remain in Mexico for the period required by
the company (Wirjo, Pasadilla and Bassig, 2015).
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Box 1.2. Anecdotal evidence of labour-related pains

Missed opportunities

® Atelecommunications equipment manufacturing firm based in China sometimes
participates in a call for tender in other economies. But visa applications affect the firm’s
ability and effectiveness to participate in these overseas tendering processes. When a
project is sizeable, a technical team with personnel from various divisions is normally
required to be present to assist in the proposal submission and to demonstrate what the
firm is capable of doing. But Chinese nationals need a visa to go almost anywhere. The cost
and uncertainty associated with obtaining visas in time has made it difficult for the case
study firm to deploy the necessary number of persons for tendering and has hampered its
ability to exhibit the firm’s full capabilities (Zhu and Pasadilla, 2015).

¢ A multinational subsidiary based in Thailand engaged in the manufacture of welding alloys
and cladding services finds regional expansion within ASEAN difficult because of a lack of
recognition of qualifications of welders. In Thailand, welders must pass a professional exam
based on industrial standards laid out by the International Institute of Welding (1IW). On top
of this, welders must be trained in Thai OH&S (occupational health and safety) practices.
These requirements consume a significant number of man-hours plus idle equipment
because these have to be used for the audit instead of being used in the factory. For the
firm to operate in neighbouring economies, it has to send its welders and equipment away
to repeat the licensing and OH&S processes all over again, even though places like Malaysia
follow the same standards from the IIW. Internationally consistent industrial standards,
along with mutual recognition of licenses and safety training based on these standards, is
regarded by the firm as a policy reform that would most facilitate additional regional
business through trade (Haines, 2015).

‘Sub-optimal’ service

¢ Athermal equipment manufacturing firm based in Japan sometimes needs to dispatch an
engineer within 24 hours to fix malfunctioning equipment and to avoid a power plant
shutdown. But in a few economies where Japanese nationals need a visa, it takes time to
send the necessary personnel. Though the cost and the application procedures are not
considered burdensome, the time the process does create a problem even for big MNCs.
The firm thinks that minimizing the visa processing period would greatly help, particularly
for short-term and temporary stays of intra-corporate transferees (Pasadilla, 2015).

e A firm that manufactures equipment for oil and gas extraction based in Singapore needs its
staff to travel seamlessly from one location to another to provide installation and
commissioning services, do repairs and maintenance, or undertake training services. All
these after-sales services make up a significant share of the firm’s business. However, it
often encounters challenges in obtaining visas, resulting in situations where the most
qualified staff are unable to provide the requisite services (Wirjo and Pasadilla, 2015b).
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3. Localisation and human capital constraints

Many governments provide incentives and subsidies to attract FDI. At times, however, protectionist
policies force FDI to locate and increase operations domestically through the imposition of local
content requirements. Such regulations add to operational costs especially when local suppliers are
not necessarily the most efficient or the ones who provide the most competitive services. However,
given government regulations on local content, foreign firms are sometimes forced to accept an
uncompetitive local suppliers’ bid, knowing that its production costs will increase in the process, and
that these costs will either have to be absorbed through lower profits or passed on to customers.

An example of a specific local content requirement serves to further illustrate the costs that such
policies can produce. In Indonesia, the government passed a regulation that requires importers of 4G
LTE smartphones, starting in 2017, to use 30 per cent of local content in production. For the
telecommunication equipment manufacturing firm in the case study, complying with such a regulation
would mean that its sales subsidiary in Indonesia will undertake not only sales and distribution but
also the assembly of components and parts imported from its parent firm. Since assembly costs are
lower in its Chinese factories, this arrangement will result in higher production costs and make the
smartphone uncompetitive.

For other firms, satisfying local content requirements means involving more local companies in the
value chain. While most interviewed firms indicated that, where possible, they prefer to work more
with local companies, they cannot always find companies in the host economy that satisfy their
stringent technical requirements. For example, the manufacturing subsidiary of a ‘white goods’
producer disclosed that local firms can only provide basic manufacturing services. At present, the firm
needs to ship plastic powder to China or Malaysia where it will be transformed into, say, air-
conditioning casings, before importing the more elaborated product back to be assembled in the
ASEAN economy concerned. Simply put, local capability is missing.

Part of the reason for this is the small pool of quality engineers and experienced managers relative to
those in developed economies. In turn, this is connected to the quality of education in the respective
host markets. For example, a subsidiary of a Japanese manufacturing company in Mexico said that it
has to pay significantly higher costs to hire skilled engineers because of their scarcity value. Another
firm indicated that it is not easy to persuade Japanese staff to relocate even with strong incentives, so
it hopes to find competent local managers to eventually take over from the current Japanese staff
(Wirjo, Pasadilla and Bassig, 2015). In Indonesia, a pending local content requirement that would
apply to software, R&D and design development will augment costs because of the difficulties of
finding enough qualified researchers locally.

Human capital development and skills matching are important to support manufacturing and service
facilities. There are examples in the case studies of fruitful collaboration between government and
private firms in improving the availability of skilled persons to hire in the economy (see Box 1.3).
Some firms independently provide in-house training to upgrade the skills of their workers. Besides
sending Japanese engineers to do training and give technical guidance, the firm concerned has set up
local training centers to nurture local engineers, as well as sales and support staff. The company has
also promoted locals to top management, including in China, Indonesia and Thailand. Foreign
companies often point to the high cost of hiring expatriates as opposed to locals, which gives them the
incentive to hire and train local staff wherever possible.
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Box 1.3. Public-private partnership in human capital development

Collaboration with vocational schools

e Skilled and semi-skilled labour are very important for the Philippine-based firm engaged in
manufacturing aircraft components for Boeing, Airbus, and other aircraft manufacturers.
Being close to the educational centre in the northern part of the Philippines, the firm has
access to a potentially skilled supply of labour. For additional training, the firm sends its
employees, many of them with a minimum 3 years of engineering education, for six
months of schooling at the government-run Technical Education and Skills Development
Authority (TESDA) schools to become machinists. The firm’s wage structure is competitive
but, occasionally, some staff move to other firms in the Philippines or abroad. To ensure
the supply of machinists, the firm collaborates with the TESDA schools by providing inputs
in its curriculum, thereby strengthening TESDA’s vocational training program and by
taking in some TESDA students for paid internships. In the process, TESDA graduates
become a reserve pool of labour. The firm provides possibilities for promotion and career
growth to keep good workers, especially because it takes years to build the necessary
expertise in their workforce (Wirjo and Pasadilla, 2015a).

Skills certification system

e Chile has established a program providing a framework for the recognition of
competencies. Both public and private stakeholders from 15 different industries are
involved in the program. Since 1998, more than 500 occupational standards have been
established and 10,000 workers have been certified annually. In the wine industry where
the case study firm belongs, the system has identified the skill profiles required for the
majority of jobs performed in the industry. Since 2010, the firm has awarded more than
4,500 workers with certified skills in the wine sector. Skills certification in the wine
industry or in any industry facilitates the portability of skills, decreases uncertainty in the
hiring process, confers credibility in relation to workers’ abilities, and most importantly
generates pride among certified workers in a culture of lifelong learning and development
(Fernandez-Stark and Bamber, 2015)

4. SMEs in GVCs and standards conformity

Standards, both public and private, have an important role to play not only in promoting public policy
objectives (e.g. safety, sanitation) but also in addressing information asymmetries and often in
signalling quality. For example, in the oil and gas industry, firms must adhere to the standards and
requirements of the American Petroleum Institute (API), which is a private trade association with
more than 500 standards and recommended practices. API’s Monogram Program verifies that
manufacturers of equipment are operating in compliance with these standards and its Witnessing
Program provides witnesses to observe critical material and equipment testing and verification. Many
manufacturers like to have the API Monogram mark on their products because it serves as a form of
quality assurance to their customers, some of whom even require this mark.

However, standards can impose additional unnecessary costs. Sometimes, a lack of clarity in
standards requirements adds uncertainty in testing and certification requirements and procedures. At
other times, duplicative testing and accreditation in various jurisdictions multiply costs both in terms
of time and money without actually yielding additional information or public policy advantage. An
example is the number of certifications and accreditations that the aircraft component manufacturer in
the case study sample has to undergo with different civil aviation authorities to provide after-sales
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service to airline companies. Complying with these requirements means that the firm has to be audited
by approximately 6 to 7 different regulatory agencies in the region annually. To obviate the need for
repeat accreditation processes, some economies could enter into mutual recognition agreements. For
example, the Department of Civil Aviation (DCA) Malaysia and Civil Aviation Authority of
Singapore (CAAS) do not need to audit the case study firm’s repair station in the United States
because: 1) the US repair station has certifications from the Federal Aviation Administration (FAA),
the European Aviation Safety Agency (EASA) and the Civil Aviation Administration of China
(CAAQ); and importantly 2) Malaysia and Singapore each has a bilateral agreement with the US for
recognition of these certifications. In the case of the same US company’s repair station in the
Philippines, despite also having certifications from FAA, EASA and CAAC, Malaysian and
Singaporean authorities carry out the regulatory audits because the three economies do not have a
mutual recognition agreement. The case study firm holds that the issue is no longer about capacity or
standards because this had been proven through the FAA, EASA, and CAAC certifications, but is
merely ‘regulatory bureaucracy’.

If big multinational companies find certification processes burdensome in some cases, the situation
can only be worse for SMEs with far less resource capacity to meet the cost of repeated audits,
particularly if the auditors have to be imported. Standards and certification procedures can represent a
hurdle sufficiently high to frustrate the hopes of SMEs for a chance of doing business with large
global firms. For example, SMEs wishing to supply basic manufacturing business to the aircraft
component manufacturing company in the Philippines need to pass the certification of the National
Aerospace and Defense Contractors Accreditation Program (NADCAP) and demonstrate compliance
with different category-specific (for example, conventional machining and welding) checklists. In
turn, each category-specific checklist involves detailed and complicated requirements. Additionally,
the audit is not one-off but repeated every few years, depending on the requirements of the accrediting
organizations.

Going through certification for GVC participation also sometimes implies acquiring costly equipment
which the limited size of the local market cannot justify. Thus, a standstill situation results, where
MNC:s find a lack of capability among local companies and local companies (especially SMEs) find
doing business with GVCs beyond their reach.

Domestic and institutional issues also saddle SMEs far more than foreign firms. While foreign firms
have the capacity to comply with regulations and enjoy preferential benefits from being located in
special economic zones, and have access to better infrastructure, SMEs often have to contend with the
shortcomings of the local institutional context, such as poorly functioning financial markets and poor
infrastructure, among other factors (Bamber, P, et. al, 2013).

5. Intellectual property

For developmental purposes, some economies want local transfer of technology (and intellectual
property) whether for imported components or for manufacturing. The compliance requirements
resulting from regulations associated with these objectives has either spurred creativity in contracting
agreements between foreign and local partners, or has barred the host economy from obtaining
advanced technology.

A Japanese company manufacturing thermal equipment resolved the potential difficulty of technology
transfer by forming a joint venture company in China. The local company is then licensed for the use
of its proprietary technology with restricted conditions, i.e. only for the purpose of manufacturing for
a specific market (exclusive market agreement). As long as the local partner is reliable and qualified
both in the technical and business sense, and the regulatory framework and government enforcement
of IPR is effective, a simple licensing agreement is sufficient to protect intellectual property (with or
without a joint venture agreement). In the case referred to above, the joint venture structure added an

27



Services in Global Value Chains: Manufacturing-Related Services

additional layer of protection for the company. This company is aware, however, that other enterprises
have experienced leakage in the use of their IP by their local partners. These latter companies have
found machines being sold in other Asian markets that made use of their licensed technology when it
was supposedly restricted to goods produced for China.

Another example of how technology transfer policy has subverted the attainment of its avowed
objective is the case of one economy which implemented new standards on 13 categories of IT-related
products in 2008. The new standards regime required that certain information relating to source codes
be submitted for the (consumer) products that use these IT components. The guidelines are not very
clear on the extent source codes shall be disclosed. But in order to minimize risk and protect its most
up-to-date technology from source codes disclosure, one case study firm decided not to sell its most
modern product models in the economy concerned. The effect was to deprive the market of the
technology and knowledge transfer it wanted.

IPR enforcement capability is another issue that several case study firms brought out. Counterfeit
products are commonplace in Asia and have become a threat to one case study firm’s car accessory
business. Other firms complain about trademark infringement because local competitors (possibly
deliberately) use logos, industrial design, or packaging that can be confused with their own products.
Lengthy patent application processes is another issue that begs resolution.

6. Infrastructure bottlenecks

There is a widely recognized urgent need to upgrade port and road infrastructure so that port services
and transport services can be more efficient in coping with current and future needs. Bottlenecks from
congested port and transport infrastructure add significantly to cost and time delays. Cheap and
constant electricity supply is also indispensable for manufacturing operations, but in some economies
outages disrupt manufacturing activities.

Many APEC economies have already come a long way in improving their infrastructure. Mexico,
relative to the situation 20 years ago, now has several large ports and allows foreign investors to
manage its ports. Indeed, Mexican ports now serve as good substitutes for saturated US ports such as
those in Los Angeles, California or Houston, Texas. During the recent labour turmoil affecting the
Californian port, one case study firm found it cost-efficient to bring its products from Japan to the
Mexican port, and then send the products from Mexico to the United States by land.

Chile gives another good example of how infrastructure-related reforms have shortened its distance
from the Asian markets (see Box 1.4).
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Box 1.4. Chile’s infrastructure reform

Despite considerable distance from its major markets, logistics costs are lower in Chile
than in many competing economies. High import and export volumes and a liberalized
transportation sector have fostered competition amongst logistics providers, which
has helped reduce costs. The modernization of the Chilean ports following their
privatization, which began in the late 1990s, has significantly contributed to the
economy’s capacity to rapidly export large quantities of products. There are numerous
ports along its coast, reducing costs and distances for land transportation.

Online processing with the implementation of the single-window system has improved
the efficiency of customs clearance, reducing unnecessary delays at the ports. This has
helped to circumvent issues such as strikes of customs staff at the ports. The firm is
able to complete all customs formalities online and deliver the wine it produces to the
international transport company. This helps to prevent disruptions in the on-time
delivery of wine to foreign distributors.

Source: Fernandez-Stark and Bamber (2015).

7. Government services and trade policy affecting goods trade

The above discussions have alluded to the role of government policies and services in either
hampering or helping growth. All case study firms brought out issues related to goods trade and these
are summarized below. Such issues also touch upon regulations that affect services because, as
discussed, services are embedded in goods and it is no surprise that even though questions addressed
to firms were on policies affecting manufacturing-related services, some of their answers applied
largely to goods.

Transparency, multiple layers of authority, and predictability of regulations

Foreign companies have to spend a lot on information, particularly information on regulations,
because either government policies are not transparent or the requisite regulations applicable to their
business involve multiple government agencies. For example, the energy generation equipment
manufacturing firm in the case studies needs to deal with environmental issues, land ownership,
various permits, and local tax laws, to cite a few. In some economies, it is not straightforward where,
how, or from whom to obtain the relevant information. Similarly, a car assembly company based in
the Philippines has to deal with no fewer than ten different government departments involved in
various aspects of vehicle assembly and subsequent sale, ranging from issues on incentives, the
granting of various permits, implementing environmental and technical standards, determining and
enforcing fuel standards, labor laws and vehicle registration, and other issues (Stephenson, 2015).

While some governments are more efficient than others, inefficiency and delays in government
services can disrupt company plans and targets, and impose significant costs. An example is the delay
in the construction of a power plant caused by the inability of a government to evict or transfer
dwellers from the construction site. If the power plant equipment manufacturer were left unaware of
the project delay, it would be saddled with unplanned inventory storage and maintenance costs of
bespoke equipment, not to mention transportation costs if the equipment had been already shipped. If
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it were informed of the postponement, the costs to the company would cascade down to all their
suppliers and also affect the schedules of its global subsidiaries involved in the manufacture of
components for the bespoke equipment. Most of the factors causing delays are already difficult for
foreign firms to observe or anticipate, and it is worse if the government is not transparent.

Another typical issue with government services is frequent changes in laws and regulations. For
example, a subsidiary based in Mexico cited new tax laws and regulations promulgated in December
2013. The firm had been trying to comply with these revisions but indicated that constant revisions
had made it challenging for its staff to understand and comply. There were instances when the
company thought that it had already complied with everything only to find that the laws and
regulations had been revised yet again. Another example is the recent requirement to maintain
electronic accounting records and make a monthly submission of a general ledger to the tax
authorities, as well as submitting digital invoices of transactions involving all taxpayers. In the
process, the government revealed itself to be unprepared to receive the resulting quantity of
information. Consequently, the regulation is again being revised.

The enforcement of the regulation, or the lack of it, is another source of uncertainty. In the wastewater
treatment services case study (Hassani and Wirjo, 2015), the lack of enforcement of environmental
laws and regulations, for example regarding maximum allowable limit for treated wastewater
discharge in public domains, results in a poor take up of environmentally friendly technologies by
domestic firms. Because government regulators rarely check the quality of industrial discharge into
public domains, only the firms that care about the reputational risk — usually from their own home
economies - from not using proper wastewater treatment processes, or have corporate social
responsibility (CSR), end up following the legal limits.

Same old customs issues: procedures, single-window, re-manufacturing goods, standards

Customs issues such as disagreements over valuation — for example, whether royalties should or
should not be part of the dutiable value of the product, or a lack of effective implementation of single-
window projects after millions has been spent on the project — are familiar issues in trade policy.
Complex customs procedures along with the discretionary aspects of some customs decisions may
necessitate the employment of customs brokers who know how to work the imperfect system. Thus,
despite automation and the adoption of single-window systems, costs of human intervention in
customs transactions persist — the very costs that modernization was designed to eliminate.

The absence of agreed international standards on the definition of goods, especially re-manufactured
goods, frustrates one case study firm’s re-manufacturing business worldwide operation and obliges it
to sell remanufactured parts and equipment in fewer economies (Tait and Gereffi, 2015). Trade in re-
manufactured goods is banned in some economies. The avowed intent is to protect customers from
low-quality products and prevent the importation of electronic waste under the guise of used products.
Clear standards and definitions for re-manufactured goods would go a long way to promote the
resource and environmental advantages of re-using materials and machines that still possess a useful
life.

In the case of IT industry, a company has to meet numerous standards to be a qualified supplier,
manufacturer, or distributor. There are both public and private standards, though private standards are
more dominant in this industry. Public standards, under rules and regulations, mainly concern public
health, environment, consumer safety and safety at work place. The difficulty in complying with
public standards lies in cross-border trade, when different economies have different public standards
that companies are required to follow. Substantial resources are needed to ensure compliance with
these public standards.
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Security-related restrictions, cyber security, a secured business environment

Export restrictions of highly advanced equipment that has a dual purpose for both industrial as well as
missile production complicates the importation of such equipment for use in manufacturing in some
economies that are not signatories to the Missile Technology Control Regime (MTCR). The
restriction, however, is not insurmountable under certain conditions such as providing reports if the
equipment is moved from one location to another, or promising to ship back the equipment if it is no
longer needed for industrial production. Presumably, the fact that the subsidiary that will use the
equipment is fully owned by a company headquartered in the source economy also facilitates the
easing of export restrictions.

Similarly, the need to trace the origin of raw materials to ensure that none of them comes from
economies under sanctions imposes additional administrative burdens. Firms need to have advanced
supply chain management systems to keep track of each and every component to ensure compliance
and to avoid any potential penalties.

These restrictions are relatively benign compared to outright bans on telecommunications equipment
because of an alleged potential cyber security threat. By invoking security exemptions, some
governments prohibit the purchase of equipment for use in government-funded broadband networks
from one of the case study firms based in China.

Though unrelated to terrorism, another form of ‘security’ threat is criminal activities that lead to the
loss of cargo during transport, for example. In Mexico, delays in logistics are attributed by more than
one-third of firms to the experience of criminal activities and solicitation of informal payments. Such
security concerns add to the cost of logistics in the form of extra insurance and additional measures
such as live tracking of trucks or the use of armed escorts (Wirjo and Pasadilla, 2015¢).

1.5. Summary and Conclusion

This paper seeks to understand the importance of manufacturing-related services in different firms.
Through face-to-face interviews, the study collected various experiences relating to services in
different value chain configurations, as well as some policy restrictions that affect these services and
the companies’ businesses in general. It finds that value chains use a wide range of services,
numbering from as few as 37 and as many as 74. Moreover, 38 per cent to 90 per cent of services are
outsourced to third parties, usually depending on cost considerations and on whether they form part of
the core activity of the firm.

Policy issues discussed with firms included restrictions on investment and labor mobility, policies
relating to skills development, a range of other regulatory issues, customs facilitation, and security-
related threats. For the most part, the policy issues were not merely about services, but also highly
relevant to manufacturing operations. This attests to the need to think about policies in terms of their
overall impact on economies in world where manufacturing and the supply of services are
increasingly co-dependent. The paper discusses the nature of restrictions in different economies, the
costs they impose on firms and customers, and their general economic effects.

The policy discussions are also relevant to institutional and infrastructural development. Examples of
positive experiences of economies that have liberalized port management and modernized ports and
transport facilities show how this has minimized the distance disadvantage of some economies from
their markets and fostered competitiveness. The paper has also brought out the need for effective
intellectual property protection. Importantly, it highlights the effects of the policy incoherence
inherent in opening up manufacturing for investments but maintaining restrictions on services.
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Although perhaps a distant objective at the moment, providing visa waivers for more economies,
facilitating labor mobility, and relaxing foreign labor quotas can lead to large benefits for the
receiving economy (Kommerskollegium, 2015). Such policies are a strong complement to foreign
investment openness and can support the transfer of technology and technical know-how.

Helping SMES with international standards accreditation would boost their ability to participate in
GVCs. Standards and high conformity assessment costs, along with other institutional disadvantages,
such as a lack of access to finance, are among the other hurdles confronting SMEs as they seek to reap
the benefits of being part of GVCs.

In order to improve government services and to avoid creating negative impact on trade, it is also
imperative to build and maintain constructive stakeholder relationships. This may include providing
opportunities for public consultation in the regulatory process and constantly reviewing the
regulations with stakeholder involvement. Such measures can contribute to enhancing transparency,
predictability and consistency in the business environment and minimize the costs described in the
various case studies.

Finally, the case studies illustrate how policies carrying unnecessary costs merit careful consideration

in each economy’s political and economic calculus as it crafts its vision and plans for generating
growth, jobs and development.
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Appendix A

Table A.1. Restrictions on foreign ownership for logistics sector
a. Domestic transport service

Full foreign equity ownership?* Partial foreign equity ownership?
Without conditions =~ With conditions®  Without With conditions?
conditions

China v v

Chile v

Indonesia v

Malaysia v v v

Mexico v 4

Peru v 4

The Philippines v

Russia v

Thailand v v

Viet Nam v

Source: PSU compilation based on Japan External Trade Organization (JETRO) data.

! Full foreign equity ownerships in domestic transport service are allowed for: all sub-sectors (Chile and
Russia); freight transport by road (China); some business operations (Thailand); transportation of goods held by
a company (Malaysia).

2 Partial foreign equity ownerships in domestic transport service are allowed for: all sub-sectors (Thailand);
freight transport by railway (China); commercial vehicles licensing of freight transport and container transport
(with conditions) and domestic shipping licensing (Malaysia); general cargo transport, domestic shipping
business and freight forwarding business (Indonesia); companies that are considered as operating and managing
public utilities (The Philippines); freight transport by land and sea (Viet Nam); domestic commercial air and
marine transport (with conditions) (Peru); domestic air transport, air-taxi transport, and special air transport, port
transport services such as towing, mooring and chartering, shipping companies engaged in marine operations of
ocean transportation and provision of public railway services (with conditions) (Mexico).

3 Conditions vary between economies and can include obtaining approval from the Cabinet or relevant Ministry,
meeting certain minimum capital/investment requirements, having its nationals or residents in the management,
captain and/or crew.

b. Warehouse service

Full foreign equity ownership? Partial foreign equity ownership?

Without With conditions®  Without With conditions?
conditions conditions

China 4 v

Chile v

Indonesia v

Malaysia 4 v v

Mexico 4 v

Peru v

The Philippines v v

Thailand v v

Viet Nam 4

Source: PSU compilation based on Japan External Trade Organization (JETRO) data.
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! Full foreign equity ownerships in warehouse service are allowed for: all sub-sectors (Chile; Mexico (but there
are conditions to be met if foreign share is more than 49% and investment exceeds US$271 million); Peru; The
Philippines; and Viet Nam); warehousing of international marine transport and freight transport by road (China);
logistics centre (Thailand); non-bonded warehouse and private bonded warehouse operators (with conditions)
(Malaysia).

2 Partial foreign equity ownerships in warehouse service are allowed for: all sub-sectors (Indonesia and
Thailand); warehousing of freight transport by air (China); ordinary warehouse operators (Malaysia); companies
that are considered as operating and managing public utilities (The Philippines).

3 Conditions vary between economies and can include obtaining approval from the relevant commission or
committee, meeting certain minimum capital/investment requirements, and/or utilization of latest technologies.

c. Customs clearance service

Full foreign equity ownership?* Partial foreign equity ownership?

Without With conditions®  Without With conditions?
conditions conditions

China v

Chile v

Indonesia v

Malaysia 4

Peru v

The Philippines v

Thailand v

Viet Nam v

Source: PSU compilation based on Japan External Trade Organization (JETRO) data.

! Full foreign equity ownerships in customs clearance service are allowed for: all sub-sectors (Chile and Peru);
agents of international freight transport (China).

2 Partial foreign equity ownerships in customs clearance service are allowed for: all sub-sectors (Indonesia;
Malaysia; and Viet Nam); harbour cargo handling companies that are considered as operating and managing
public utilities (The Philippines); customs service and freight forwarding business (Thailand).

3 Conditions vary between economies but generally include meeting certain minimum capital/investment
requirements.

Table A.2. Restrictions on foreign ownership for retail services

Retail service

Full foreign equity ownership?* Partial foreign equity ownership?

Without With conditions®  Without With conditions?
conditions conditions
China v
Chile v
Indonesia v
Malaysia 4
Mexico v v
Peru v
The Philippines v
Russia v
Thailand v v v
Viet Nam 4

Source: PSU compilation based on Japan External Trade Organization (JETRO) data.
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! Full foreign equity ownerships in retail service are allowed for: all sub-sectors (China; Chile; Mexico (but
there are conditions to be met if foreign share is more than 49% and investment exceeds US$271 million); Peru;
The Philippines; Russia; Thailand; and Viet Nam); minimarkets, supermarkets and department stores
(Indonesia).

2 Partial foreign equity ownerships in retail service are allowed for: all sub-sectors but there are conditions to be
met if more than 50% foreign equity are desired (Thailand); hypermarkets and supermarkets (Malaysia).

3 Conditions vary between economies and can include obtaining approval from the relevant committee or
commission, meeting certain minimum capital/investment requirements, having certain minimum floor spaces,
handling certain luxury goods, undertaking economic needs test for opening additional stores, and/or being
members of certain preferential agreement/ FTA.

Table A.3. Restrictions on foreign ownership for wholesale services

Wholesale service

Full foreign equity ownership? Partial foreign equity ownership?

Without With conditions®  Without With conditions?
conditions conditions

China v

Chile v

Indonesia v

Malaysia v v

Mexico v v

Peru v

The Philippines v v v

Russia v

Thailand v v v

Viet Nam v

Source: PSU compilation based on Japan External Trade Organization (JETRO) data.

! Full foreign equity ownerships in wholesale service are allowed for: all sub-sectors (China; Chile; Malaysia
(but require permission for importation and selling new completely assembled vehicles); Mexico (but there are
conditions to be met if foreign share is more than 49% and investment exceeds US$271 million); Peru; Russia;
and Thailand); import-export businesses and domestic wholesale services (with conditions) (The Philippines);
all except if materials handled are cigarettes, books, newspapers, magazines, video recording devices, precious
metals, medicines and sugar (Viet Nam).

2 Partial foreign equity ownerships in wholesale service are allowed for: all sub-sectors but there are conditions
to be met if more than 50% foreign equity are desired (Thailand); distributor, warehouse and cold storage
businesses (Indonesia); domestic wholesale services (The Philippines)

3 Conditions vary between economies and can include obtaining approval from the relevant Ministry or
committee, meeting certain minimum capital requirements, and/or being members of certain preferential
agreement/ FTA.
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Appendix B

Share of services in manufacturing value added

All manufacturing Food products, Basic metalsand  Machinery and Electrical and Transport
(27.5) beveragesand  fabricated metal equipment, nec optical equipment equipment (30.1)
tobacco (27.3) products (26.2) (27.5) (28.8)
M Construction B Wholesale and retail trade; Hotels and restaurants

M Transport and storage, post and telecommunication M Financial intermediation

m Business services m Other services

Note: Numbers at the bottom are shares of total services in the industry.
Source: Authors computation based on TiVA data.
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FDI regulatory restrictiveness index (2014)
(Two most restrictive sectors per economy)

Appendix C
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Chapter 2

Manufacturing of Aircraft Control Systems in the
Philippines
Andre Wirjo and Gloria O. Pasadilla’

2.1. Industry Overview

The manufacturing process of an airplane is a complex undertaking involving myriad global partners.
It is a real example of a global value chain (GVC) in action. The Boeing B787 illustrated in Figure 2.1
below shows how many different parts and components originating from different economies make up
the aircraft. For instance, the wings are manufactured in Japan, the movable trailing edges are produced
in Australia, while the passenger entry doors are from France, and so forth. These tier 1 suppliers, in
turn, have their own global value chains to be able to produce the wings or the door or the landing gear.
It is no surprise, therefore, that Boeing has relationships with more than 5,000 supplier factories and
sub-tier suppliers around the globe?. One such company, not depicted in Figure 2.1, is the case study
firm - a supplier of components that are crucial for how planes fly.

Figure 2.1. Simplified supply chain of a Boeing B787
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Source: Courtesy of Boeing

2.2. Background Information on the Firm?

The firm is a designer, manufacturer and integrator of high performance precision motion control
products and systems. From an original application for aircraft, it has since expanded its products and
applications to satellites and space vehicles, launch vehicles, missiles, industrial machinery, wind
energy, marine applications, and medical equipment. Its business segments are grouped into five,

! Researcher and Senior Analyst, respectively, at APEC Policy Support Unit
2 http://www.boeingblogs.com/randy/archives/2013/02/supply_chain.html
3 All information about the firm in this case study is from its corporate website as well as from the interview.
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namely aircraft controls, space and defence controls, industrial controls, components, surveillance
camera systems, and medical devices. The firm is headquartered in the United States and has
international operations (wholly-owned foreign subsidiaries) that are predominantly located in Europe
and Asia Pacific.

Among the products that the firm manufactures and for which the firm was founded are primary and
secondary flight controls systems and components for commercial aircraft such as servo valves and
servo actuators. This is what the Philippines operation does. A servo valve is a device which controls
hydraulic pressure for fine control of actuators. A servo actuator is a mechanism to induce or control
motion in mechanical systems. They are devices that transform an input signal (usually electrical) into
motion. Today, these products have various applications but initially, they were supplied to the airplane
manufacturers such as Gulfstream, Airbus and Boeing, which install them in various models such as
Gulfstream G280, Airbus A350 and Boeing B787 (see Figure 2.2). From the perspective of these
airplane manufacturers, the firm is a first-tier supplier.

The firm has expanded the range of products that it manufactures over the years. It started with the
manufacture of servo valves which went into another company’s servo actuators. It then moved to the
manufacture of its own servo actuators, followed by a family of servo valves and servo actuators. Before
long, it started supplying fully integrated flight control systems. The firm is involved in the development
and production of flight control systems of almost all major airplane models and is typically part of the
early stage team of any major airplane model development because servo valves, servo actuators and
flight control systems are critical parts of airplanes.

Figure 2.2. The location of servo actuators in a Boeing B787
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Source: Courtesy of the firm

In addition to selling manufactured products, the firm has a segment focusing on the provision of after-
sales services. Its 5 customer support centres spread across the world have been certified by leading
civil aviation authorities such as the US Federal Aviation Administration (FAA), the European Aviation
Safety Agency (EASA) and the Civil Aviation Administration of China (CAAC) to provide services
such as maintenance, repair and overhaul (MRO) services of servo valves and servo actuators as well
as inspection, modification and testing of components for auto flight, flight controls, hydraulic power
and landing gear systems. Sometimes the company group partners up with existing plane maintenance
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and repair services providers for the servicing of their own servo valves and actuators. It is reckoned
that its after-sales business could provide revenue for the firm for 20-30 years, providing a strong anchor
for revenues in a highly cyclical aircraft manufacturing industry.

2.3. Description of the Value Chain

This case study will focus on the firm’s Philippine subsidiary, which is the largest manufacturing site
of the firm for aircraft controls. The product of focus for this study is a set of servo actuators for Boeing
B787. For a single Boeing 787, it supplies over 200 separate Line Replaceable Units (LRUs) classified
into two groups. Primary actuators are typically hydraulic or electrohydraulic actuators while secondary
actuators usually include hi-lift and gear-type actuators. They come in various sizes and the largest one
can weigh up to 200 pounds.

For the purpose of this case study, the value chain begins when the design is provided to the case study
firm by its UK- or US-based design centres/subsidiaries within the company. The chain then moves on
to the importation of raw materials from its suppliers up to the provision of after-sales services to the
customer (see Figure 2.3).
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Figure 2.3. Dimension of the value chain covered by the case stud
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Pre-manufacturing: design, materials sourcing, and logistics

The case study firm’s job starts with the sourcing and importation of raw materials into the Philippines.
However, before describing this part of the value chain in greater detail, it may be worthwhile to take a
few steps back to better understand the complex processes that occur prior to this stage.

The actual starting point for any airplane model is when the airplane manufacturer provides the detailed
specifications and asks its first-tier suppliers to produce parts and components to meet these
specifications. Once chosen by the plane manufacturer, the company group’s design centres are
typically part of the early stages of the design and development process of the plane.

Everything from design, initial development and prototype production of parts and components for the
Boeing B787 is carried out by one of the company group’s 4 design centres. Before then, to even qualify
to become suppliers, the process is highly involved requiring myriad certifications for the firm. Once
the design is approved and finalized, it moves to large-scale manufacturing which is where the case
study firm comes in.

Significantly, though not formally part of the design process, the case study firm contributes important
inputs into the finalization of the design of servo valves or servo actuators. Because of its experience in
actual manufacturing, the firm can have a say on the manufacturability of the designed product and
provides such feedback to the design group. During the transition from the design centres to the large-
scale manufacturing facility, engineers from both sites work closely together to ensure a smooth
handover.

Moving on to the sourcing and importation of material inputs, the firm’s local supply chain staff handle
the operational and tactical aspects of procurement, such as issuing purchase orders, and maintaining
and managing supplier relationships. The company group has its own supply chain management team
that vets the qualification of its global suppliers. Once selected, this group* works with selected
suppliers and regularly visits them to ensure that the quality of material inputs is always up to the
standard, tracking them to their source to ensure compliance with international and domestic laws. The
main reason for centralized supply chain management is direct and indirect cost savings made possible
by resource sharing, but centralization also facilitates compliance with aviation standards for safety and
security. The traceability requirement, for example, means that all parts or materials meet standards and
that they should have been sourced from approved suppliers. At times, change in suppliers (and hence
the source of material inputs) may, depending on its nature, have to be treated as modifications to the
existing process, and therefore may require re-qualification and re-certification. Many changes,
however, do not require re-qualification and re-certification.

The logistics of importation, including offloading and storage in the firm’s stockroom, is mostly
outsourced to third-party logistics providers. Once the materials reach the Philippines, these providers
will facilitate the customs clearance process through their local agents. The raw materials are then
trucked to the firm’s facility where they are offloaded, inventoried, and sent for storage in the
stockroom. The outsourced supplier of logistics may also be engaged within the factory, delivering
materials from the stockroom to the fabrication, assembly and testing areas.

Manufacturing process

Products are manufactured in-house although certain non-proprietary steps such as basic machining
may be outsourced to third-parties for cost reasons. These outsourced activities, however, are very few.
Being at the low technological end of the spectrum when it comes to aircraft manufacture, they are an
almost insignificant source of value. The outsourced suppliers will typically be part of the local metal

4 Or sometimes also the local supply chain staff.
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fabrication industry®. The firm prides itself on its engineering expertise, where each product and each
part is built to stringent tolerances and precision, inspected and controlled for quality at every step of
the manufacturing process.

The in-house staffs are organized around product line/business units, each with its own organization
chart. Each unit’s management team oversees the segment of manufacturing or manufacturing-related
activity that has been assigned to it such as materials planning, fabrication, assembly and testing of
specific servo actuators. Each unit also has staff that oversees shops, planning, engineering and quality
matters.

Once the manufacturing process is completed, the products are inspected before being transferred to the
logistics provider for post-manufacturing handling. Concurrently, the sales/marketing team is notified
of the completion of the manufacturing process so they can inform the customers.

Post-manufacturing

In this case study, post-manufacturing refers to certification, packaging, handling and transport/logistics
services to customers. This is mostly handled by the third party logistics provider which has an office
on-site at the firm’s manufacturing facilities. Its agreement with the logistics firm is for both internal
and external logistics, which means that it includes the movement materials on-site. The logistics
company designs or procures the packaging materials and readies all the products for loading onto the
truck, and thereafter for transport to the destination. Because the case study firm’s Philippine
manufacturing facility has certifications from a wide range of international regulations and standards,
it undertakes certifications in-house, making the products ready for shipment direct to the end-user.

Because of the highly regulated natured of its business, the firm’s logistics provider also has to follow
closely the firm’s processes which have been certified by US Federal Aviation Administration (FAA)
and European Aviation Safety Agency (EASA).

After-sales services

From the company group’s perspective, after-sales services are among the core segments of its business.
The firm can potentially extend the revenue stream from a single aircraft model by 20-30 years. The
services offered include maintenance, repair and overhaul (MRO), as well as parts supply. The case
study firm’s servo actuators are ‘built to last’ but there may be a need for maintenance to fix damaged
parts due to corrosion and use. The Mean Time Between Failures (MTBFs) of actuators range between
50,000 hours (for primary actuators) to millions of hours of flying time (for hi-lift actuators).

The customers for the firm’s after-sales activities are airline companies, not the aircraft makers who are
the clients for the firm’s manufactured output. The service offered is therefore different and undertaken
by a different business entity within the firm’s structure. Certification by civil aviation authorities is a
pre-requisite for providing after-sales services to airlines. In this market, response cycles are usually
timed in days rather than months.

3 These third-party firms are usually members of Metalworking Industries Association of the Philippines, Inc.
(MIAP). The Metalworking Industries Association of the Philippines, Inc. is a trade association whose members
comprise firms engaged in metalworking and related activities. Among its activities are the establishment of
product standards with accredited technical/professional societies and appropriate government agencies as well
as provision of training to industry staff in collaboration with government agencies such as the Technical
Education and Skills Development Authority (TESDA). More information about MIAP can be obtained at:
http://hdm.miapnational.com/
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The way the firm provides after-sales services has changed over time in order to maintain
competitiveness. While airline companies used to purchase spare parts upfront and store them in their
own warehouses to ensure the supply of critical parts, many are beginning to choose a different
arrangement. Airline companies are buying access to a pool of spare parts within a guaranteed period
instead of buying them upfront, essentially outsourcing the stock management to the parts supplier.

2.4. Services along the Value Chain

Services identification and value contribution

A total of 53 services, which have been further disaggregated into at least 92 separate services (see
Figure 2.4) are identified in this value chain and they are categorized according to the various stages
within the chain: i) pre-manufacturing services, ii) services during manufacturing, iii) post-
manufacturing services, iv) after-sales services, and v) back-office services.

Although information on which are the most important services inputs in terms of added value is not
available, it may be inferred that engineering services are perhaps the most critical services input. With
the exception of post-manufacturing, engineering services feature in all stages covered in this case study
and in fact, play a very central role even when an airplane model is still in its conception stage. Indeed,
the firm considers itself first and foremost an engineering entity. The large number of services that enter
the manufacturing value chain of servo actuators conforms to a pattern of pervasive reliance on services
observed across all productive sectors subject to value chain case studies in this project.

Figure 2.4. Breakdown of services by stage and examples of key services

Back-office: Pre-manufacturing:

Headquarter services
Financial services

® Engineering services

e Design services
Legal services Pre-manufacturing e  Procurement services

10

After-sales:

* Transport/logistics services

Government after-sales
certification services
Maintenance, repair and
overhaul (MRO) services

Manufacturing:

e Engineering services
® Production management

services
Post-manufacturing: e Maintenance and repair of
. . . equipment
e Packaging services e QA/QC services

Transport/logistics services
Certification services

Source: Compiled by APEC Policy Support Unit

The importance of services can also be observed in the share of employees devoted to service activities.
The case study firm employs approximately 1,500 people® on-site, of which 400 are contractual (i.e.
non-permanent) workers. Of the 1,100 full-time employees, 750 are manufacturing-specific staff such
as machinists, while the remaining 350 are involved in the provision of services such as management

® Globally, the firm employs around 10,000 employees.
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and other support services, planning, supply chain services, facilities maintenance, security, etc.
Service-related employees are therefore approximately one-third of the firm’s full-time workforce. This
segment of employees is likely to account for more than one-third of added value since it includes most
of the company’s executives. Moreover, some of the personnel categorized as manufacturing personnel
are also supplying services such as testing, inspection, and other quality control services.

The share of services in the firm’s value chain is expected to remain significant because the firm
believes that in addition to price competitiveness, the principal determinants of success in the industry
are factors such as product quality and reliability, design and engineering capabilities, product
development, conformity to customer specifications, timeliness of delivery, effectiveness of the
distribution organization, and the quality of after-sales support. Many of these are essentially services
in character, or at least heavily reliant on services.

Outsourcing, bundling and other aspects of services supply

Of the 92 services identified in the value chain, 23 services are supplied in-house, 13 are partially
outsourced while 56 are fully outsourced (see Appendix A)’.

Services provided entirely in-house are generally those that can be considered core services activities
such as engineering services, production management, technical testing services as well as maintenance,
repair and overhaul (MRO) services®. These services are conducted in-house because they are necessary
to ensure the quality and/or involve proprietary technology.

The firm outsources about 20-30 percent of its fabrication activities to global and regional suppliers as
well as local firms. However, it is noted that the share captured by local firms is relatively low because
of the certification hurdles. Besides, the main activity of the case study firm is ‘precision machining’
which requires skilled labor as well as very specific and specialized equipment. The local fabrication
industry (includes many SMEs), does not possess the skills nor the resources to purchase the necessary
technology that would open the way to participating in large segments of the firm’s supply chain.

In addition, the firm makes use of outsourced bundled services. For example, the logistics provider not
only supplies transportation services but also customs clearance and even loading and unloading of raw
materials, as well as inventory services. In fact, as mentioned above, the agreement between the firm
and the third-party provider also covers movement and handling of materials/products within firm’s
premises. In addition, the same logistics provider designs and procures custom-made packaging for the
firm’s products.

2.5. Policies Affecting the Value Chain

An essential part of this study is the analysis of how policies, both government and private, influence
the value chain (see Appendix B). The firm identified a number of policy issues in the areas of trade

7 Some of the reasons for firm to outsource services include: i) government services, such as certification for
provision of after-sales services, visa and immigration services and inspections pertaining to environmental,
health and safety (EHS); ii) required by laws and regulations, such as external auditing services by third party
providers; iii) lack of expertise or specialization in-house to provide certain services, such as consulting
services, medical services and legal services; iv) need access to the best services, such as waste collection and
recycling services and training services; v) lack of feasibility to supply service in-house, such as freight
insurance and utilities services; vi) economies of scale, such as transport/logistics services; vii) need for strong
relationships with government agencies, such as customs clearance services; and viii) network economies, such
as recruitment services.

8 Although firm has also began to form partnership with third-party service providers in the aviation industry to
provide MRO services.
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and labour which will be further elaborated upon below. However, it must be noted that the firm
generally faces few challenges. One probable reason is that the firm has the necessary preparedness and
resources to address problems as they arise. As a large multinational firm that makes a significant
contribution to output and employment in a high technology, high profile sector with high profile
international customers, the firm has the ear of government when problems arise. The firm receives
benefits from being located in a government-designated special economic zone. The firm is also
recognised for its contribution to the local economy, including the provision of technical training of the
local workforce.

Multiple certifications and need for mutual recognition

Provision of after-sales services is one of the businesses the firm wants to grow in Asia. Globally,
aftermarket sales accounted for 16 percent of its total sales in 2014, and specifically for the aircraft
controls segment, these activities represented about one-third of sales in the last three years (i.e. 2012-
2014)°. In order to serve this market, the firm requires certification from the regulatory authorities of
each individual economy before its repair station in the Philippines is allowed to provide after-sales
services to the carriers or airlines established in a specific economy. For example, in order to provide
services to carriers established in Singapore and Malaysia, the firm has to be certified by the Civil
Aviation Authority of Singapore (CAAS) and the Department of Civil Aviation of Malaysia (DCA
Malaysia) respectively. Complying with these requirements means that the firm has to be audited by
approximately 6 to 7 different regulatory agencies annually.

These audits are necessary to ensure that the services provided are of the highest standards.
Nevertheless, the certification process is a cost to the firm because time and effort are needed to ensure
that every audit proceeds smoothly. In addition to the on-site visit which usually takes between 2 to 3
days, a typical audit also takes days or weeks to prepare. The challenge is to keep up with the high
number of audits and to minimize the potential disruptions that such audits may cause in its operations.

One possibility is to reduce the frequency of each audit. The firm indicated that its repair station has to
be re-certified at any time between one and five years, although the most common re-certification takes
place every two years. If the regulatory authorities were able to issue certificates with a longer time
validity, the cost to firm could be significantly reduced.

Another alternative is to reduce the number of regulatory authorities conducting the audit by mutually
recognizing each other’s certifications. This has in fact been practised in different economies. For
example, the firm noted that DCA Malaysia and Civil Aviation Authority of Singapore (CAAS) do not
need to audit the firm’s repair station in the United States because: 1) the repair station has certifications
from the Federal Aviation Administration (FAA), the European Aviation Safety Agency (EASA) and
the Civil Aviation Administration of China (CAAC); and 2) Malaysia and Singapore each has a bilateral
agreement with the US for recognition of these certifications. In the case of its repair station in the
Philippines, the firm also has certifications from FAA, EASA and CAAC but there is no mutual
recognition agreement between the Philippines, Malaysia and Singapore. This is certainly an issue that
could be resolved considering that the repair station has been named one of the best in the world by the
FAA and EASA. The issue in this case is not so much of capacity nor of standards, but more of
perception and regulatory bureaucracy which can be minimized.

9 The firm defines aftermarket sales for the aircraft controls segment as consisting of maintenance, repair,
overhaul and parts supply to both military and commercial aircraft. Although this case study focuses on
commercial aircraft, data specific to that operation are not publicly available.
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Security-related export restrictions

On the manufacturing side, some of firm’s imported equipment are highly advanced and can also be
used for missile production - so-called dual-use equipment. Importation of such equipment into the
Philippines is complicated by many security-related export restrictions in source economies, especially
because the Philippines is not a signatory to the Missile Technology Control Regime (MTCR)!°.

The MTCR is an association of economies which seeks to coordinate national export licensing policies
so as to prevent the proliferation of unmanned delivery systems capable of carrying weapons of mass
destruction'!. Its 38 partner economies, which exclude the Philippines, adhere to common export policy
guidelines applied to controlled items listed in the MTCR Equipment, Software and Technology Annex.
Export transactions are considered on a case by case basis. The list includes a broad range of military
and dual-use equipment and technology relevant to missile development, production, and operation'2,

To address security concerns, the equipment manufacturer is required to install a mechanism in the
equipment for it to automatically shut down if the company ever changes or increases measurements
beyond a certain threshold. More recently though, the source economy has relaxed some export
restrictions on condition that the firm informs them if the equipment is moved to another location or
has its function changed. The equipment also has to be shipped back to the source economy if it is no
longer needed for industrial production.

The same problem is faced by the firm in the importation of some materials. Export restrictions to the
Philippines are in place in several source economies for materials such as steel beyond a certain
threshold quality because they can be used to make missiles.

Related to the above issues is the need for firm to also trace the origin of raw materials to ensure that it
does not source materials from economies that are under sanctions. However, once the system is in
place, these policies are not considered burdensome by the firm because it benefits from the company
group’s supply chain management system.

Availability of skilled labour

Skilled and semi-skilled labour is very important for the firm because these employees are the backbone
of the production process. Being close to the educational centre in the northern part of the Philippines,
the firm does not encounter any significant problem with a potentially highly skilled supply of labour.
However, the firm still needs to send its employees, many of them with a minimum 3 years of
engineering education, for six months of vocational training at Technical Education and Skills
Development Authority (TESDA) schools to become machinists. The firm’s wage structure is
competitive but from time to time some staff move to other firms in the Philippines or abroad. To
minimize the disruption from employment attrition, the firm provides inputs in TESDA’s vocational
training program so that TESDA graduates, especially those that have been selected for paid internships
with the firm, become a reserve pool of labour. Once hired at an entry-level position, it still takes 3-5
years of learning-by-doing to reach an expert level for machinists. The firm provides possibilities for
promotion and career growth in order to keep good workers, especially because it takes years to build
the necessary expertise in their workforce.

10 Philippines is a signatory of the UN Treaty on the Non-Proliferation of Nuclear Weapons
(http://disarmament.un.org/treaties/t/npt) and Comprehensive Test-Ban Treaty (http://ctbto.org/map/#status).
! More information about the Missile Technology Control Regime (MTCR) can be obtained at:
http://www.mtcr.info/english/index.html.

12 The MTCR Equipment, Software and Technology Annex can be accessed at:
http://www.mtcr.info/english/annex.html.
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Environmental, health and safety (EHS) and labour compliance inspections

A requirement for operating manufacturing facilities in many economies is certification and licensing
by government agencies in areas such as environmental, health and safety (EHS) standards and also
labour standards. In the Philippines, environmental issues are overseen by the Department of
Environment and Natural Resources (DENR)'?, while labour issues (including the health and safety of
workers) are overseen by the Department of Labor and Employment (DOLE)'. In addition to
inspections conducted by these two departments, the firm is also inspected by its estate manager, the
Philippine Economic Zone Authority (PEZA). The firm has no major issues with regard to these
regulations because it follows the high environmental and labor standards of its parent company.
Nevertheless, in the case of environmental policies, for example, it noted shortcomings in government
regulation whereby companies observe strict environmental standards even as ‘jeepneys’ ! ply the road
belching pollution seemingly without sanction.

Electricity supply and cost

Constant electricity supply is indispensable for the firm’s manufacturing operations but the firm has
had 3 outages in the last 7 months and had to rely on its standby generator during the period. While the
firm does not consider the cost of electricity a core issue, greater reliability and lower costs would be
helpful. Electricity costs in the Philippines are among the highest in ASEAN.

Limited capacity of SMEs

Private standards are rarely an issue for established industries, especially for multinational companies
which in fact participate in crafting industry standards. But for the aviation industry, regulations abound.
For example, for some aerospace customers, firms in its value chain must adhere to the many standards
and requirements set by the National Aerospace and Defense Contractors Accreditation Program
(Nadcap) at different stages of the manufacturing process. Nadcap is a private-led approach to establish
requirements for accreditation, accredit suppliers and define operational program requirements. It
provides independent audits for various activities which it has grouped into 17 categories, among which
is conventional machining and welding'®.

Except for the time and resources spent on preparing for and attending to regular and multiple standards-
or accreditation-related audits, the firm does not encounter any significant issues in meeting the
requirements of the certification programs. However, this is not the case for its suppliers, in particular
small and medium enterprises (SMEs), which also need to be certified if they want to be part of the
firm’s manufacturing value chain. The scope covered by each of the 17 categories of Nadcap standards
is broad and requires the audited firm to demonstrate compliance with different category-specific
checklists. Indeed, several of the firm’s suppliers have found the process too complex and costly and
have withdrawn, or not ventured to attempt to supply the value chain in the first place.

The firm’s product requirements likewise sometimes call on suppliers to acquire special kinds of very
costly equipment. Considering the relatively small market in the Philippines for products that need the
same equipment, local metal fabricators cannot justify such big capital expenditures. In short, local
companies have a hard time inserting themselves into this value chain because of the costs involved.

13 Details of laws and policies overseen by the Department of Environment and Natural Resources (DENR) can
be obtained at: http://www.denr.gov.ph/laws-and-policies.html.

14 More details about the Labor Codes of the Philippines overseen by the Department of Labor and Employment
(DOLE) can be obtained at: http://www.dole.gov.ph/labor_codes.

15 Typical public transportation vehicle in the Philippines.

16 Complete list of auditable activities by Nadcap can be obtained at: http://p-r-i.org/nadcap/accreditation/.
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The way forward

This case study has endeavoured to present an aviation component manufacturing firm’s perspectives
on the importance of services in its operations. Policies clearly impact the firm’s access to and use of
services, as well as its ability to provide them. Policymakers can therefore play a significant role in
supporting businesses by providing the right enabling environment.

A case in point, which can serve as a model, is the firm’s positive experience in its dealings with the
government, including the economic zone management authorities. The firm has open communication
channels with the relevant government agencies, including the Department of Trade and Industry (DTI),
the Board of Investments (BOI), the Philippine Economic Zone Authority (PEZA) and the Technical
Education and Skills Development Authority (TESDA), ensuring that issues brought to their attention
are generally resolved. The problem-solving mechanisms in place to address the case study firm’s
concerns should be the norm for the productive sector as a whole, regardless of firm size.

However, there are also areas where the policy environment could be improved. Concerns over security
issues, for example, lead to export restrictions for equipment and raw materials with dual functions.
Though not completely insurmountable, restrictions nevertheless add to costs and cause delays in
companies’ operations. By being part of international agreements, host economies can facilitate the
importation of security-related products and equipment needed for manufacturing.

Likewise, the noodle soup of certification requirements and regulatory bureaucracy sometimes results
in deadweight losses for the firm and the economy, particularly if these are repeated several times for
different accrediting institutions and for different economies. Mutual recognition of many of these
accreditations could minimize such costs. Host government participation in international agreements,
whether multilateral, bilateral, or among a few economies, lessen the need for numerous international
audits and help improve the business environment, for both foreign and domestic companies.

If MNC:s find some certification processes burdensome, the situation can only be worse for SMEs with
far less resource capacity to meet the costs of repeated audits. More importantly, to be certified and
participate in global value chains often requires that SMEs upgrade their capacity and purchase costly
equipment or technologies. Lack of capital and access to finance remain major hurdles for their insertion
in GVCs.
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Appendix A

Table A.1. Pre-manufacturing

Service

stage including

sourcing

Corresponding CPC Ver. 2 Code

and importation of raw materials

Supplied in-

house

Manufacturing of Aircraft Control Systems in the Philippines

Outsourced to
affiliated
companies and
reasons

Outsourced to third-

party suppliers/
government and
reasons

Bundled

Product research and 81129 — Research and experimental Yes No No n/a

development to facilitate development services in other

transition of production engineering and technology

from design centres to 81400 — Research and development Yes No No n/a

manufacturing facility originals

Product design services 83920 — Design originals Yes No No n/a

during transition from 83912 — Industrial design services Yes No No n/a

design centres to

manufacturing facility

Engineering services during | 83310 — Engineering advisory services Yes No No n/a

transition from design 8332 — Engineering services for specific Yes No No n/a

centres to manufacturing projects

facility

Procurement services 83116 — Supply chain and other Yes No No n/a

management consulting services

Customs clearance services | 67110 — Container handling services No No Yes, efficiency; Bundled as part

and logistics of raw strong relationship of the logistics

materials with government agreement
agencies;
government services

85999 — Other support services n.e.c. No No Yes, efficiency; Bundled as part

strong relationship of the logistics
with government agreement
agencies;
government services

Technical testing of raw 83441 — Composition and purity testing Yes No No n/a

materials

and analysis services
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7

10

Transport services of raw
materials

Freight insurance of raw

materials

Storage and warehousing
services of raw materials

Training services for staffs

651 — Land transport services of freight

652 — Water transport services of freight

6531 — Air transport services of freight

67910 — Freight transport agency
services and other freight transport
services

71333 - Freight insurance services

67220 —Bulk liquid or gas storage
services

67290 — Other storage and warehousing
services

92919 — Other education and training
services, n.e.c.

Source: Authors’ own understanding of firm’s value chain

No

No

No

No

No

No

Yes

Yes, learning
by doing

No

No

No

No

No

No

No

Yes, efficiency;

economies of scale

Yes, efficiency;

economies of scale

Yes, efficiency;

economies of scale

Yes, efficiency;

economies of scale

Yes, not possible to

supply in-house
Yes, efficiency

Yes, efficiency

Yes, in collaboration

with Technical

Education and Skills

Development

Authority (TESDA)

Bundled as part
of the logistics
agreement
Bundled as part
of the logistics
agreement
Bundled as part
of the logistics
agreement
Bundled as part
of the logistics
agreement

n/a

Bundled as part
of the logistics
agreement
Bundled as part
of the logistics
agreement

n/a
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Table A.2. Manufacturing stage

Corresponding CPC Ver. 2 Code

Supplied in-

house

Manufacturing of Aircraft Control Systems in the Philippines

Outsourced to
affiliated
companies and
reasons

Outsourced to third-
party suppliers/
government and
reasons

Bundled

11 | Production administration — | 83115 — Operations management Yes No No n/a
Production management consulting services
12 | Maintenance and repair of | 87156 — Maintenance and repair services | Yes No Yes to equipment n/a
factory equipment of commercial and industrial machinery suppliers
13 | Utilities (electricity, gas and | 691 — Electricity and gas distribution (on | No No Yes, not possible to n/a
water supply) own account) supply in-house
692 — Water distribution (on own No No Yes, not possible to n/a
account) supply in-house
14 | Manufacturing services 886 — Basic metal manufacturing services Yes No Yes, cost n/a
provided in-house and by consideration
suppliers of activities such 887 — Fabricated metal product, Yes No Yes, cost n/a
as basic machining machinery and equipment consideration
manufacturing services
15 | Engineering services during | 83310 — Engineering advisory services Yes No No n/a
manufacturing
8332 - Engineering services for specific Yes No No n/a
projects
16 | Warehousing services for 67220 — Bulk liquid or gas storage No No Yes, efficiency n/a
intermediate goods services
67290 — Other storage and warehousing | Yes No Yes, efficiency n/a
services
17 | Quality control and 8344 — Technical testing and analysis Yes No No n/a
assurance as well as services
compliance with ISO
18 | Product testing to obtain 8344 — Technical testing and analysis No No Yes, required by laws | n/a

certification at export
market

services

and regulations
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19 | Sewage water treatment 94110 — Sewerage and sewage
services treatment services

20  Specialized cleaning
services for machines and
equipment

21 Waste collection and
recycling services

85340 — Specialized cleaning services

942 — Waste collection services

Source: Authors’ own understanding of firm’s value chain

No

Yes

No

No

No

No

Yes, efficiency; not
possible to supply in-
house

No

Yes, efficiency; not
possible to supply in-
house

n/a

n/a

n/a
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Table A.3. Post-manufacturing stage

Corresponding CPC Ver. 2 Code

Supplied in-

house

Manufacturing of Aircraft Control Systems in the Philippines

Outsourced to
affiliated
companies and
reasons

Outsourced to third-

party suppliers/
government and
reasons

Bundled

22 | Certification and 8344 — Technical testing and analysis Yes No No n/a
commissioning services of services
equipment
23 | Packaging services 83919 — Other specialty design services No No Yes, efficiency Bundled as
part of the
logistics
agreement
85400 — Packaging services No No Yes, efficiency Bundled as
part of the
logistics
agreement
24 | Warehousing services for 67220 — Bulk liquid or gas storage No No Yes, efficiency Bundled as
products services part of the
logistics
agreement
67290 — Other storage and warehousing  Yes No Yes, efficiency Bundled as
services part of the
logistics
agreement
25 | Customs clearance services = 67110 — Container handling services No No Yes, efficiency; Bundled as
and logistics of products strong relationship part of the
with government logistics
agencies; agreement
government services
85999 — Other support services n.e.c. No No Yes, efficiency; Bundled as
strong relationship part of the
with government logistics
agreement
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26 | Transport services of
products

27 | Freight insurance of
products

651 — Land transport services of freight

652 — Water transport services of freight

6531 — Air transport services of freight

67910 — Freight transport agency
services and other freight transport
services

71333 — Freight insurance services

Source: Authors’ own understanding of firm’s value chain

No

No

No

No

No

No

No

No

No

No

agencies;
government services
Yes, efficiency;
economies of scale

Yes, efficiency;
economies of scale

Yes, efficiency;
economies of scale

Yes, efficiency;
economies of scale

Yes, not possible to
supply in-house

Bundled as
part of the
logistics

agreement
Bundled as
part of the
logistics

agreement
Bundled as
part of the
logistics

agreement
Bundled as
part of the
logistics

agreement
Bundled as
part of the
logistics

agreement
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Table A.4. After-sales services

Outsourced to Outsourced to third-
Corresponding CPC Ver. 2 Code Supplied in- affiliate(.i party suppliers/ Bundled
house companies and government and
reasons reasons
28 | Government certification 91134 — Public administrative services No No Yes, government n/a
and licensing to provide related to transport and communications services
after-sales services
29 | Telephone-based technical | 85931 — Telephone call centre services Yes No Yes, efficiency n/a
support services
30 | Warranty, maintenance, 8714 — Maintenance and repair of Yes No Yes, partnership with  n/a
repair and overhaul transport machinery and equipment service providers for
services aviation industry
Options contract for parts supply Yes No No n/a
31 | Travel services for 8551 — Reservation services for No No Yes, efficiency n/a
engineers and other staffs transportation
pertaining to after-sales 85521 — Reservation services for No No Yes, efficiency n/a
services accommodation
32 | Visa and immigration 91290 - Public administrative services No No Yes, government n/a
services for staffs related to other public order and safety services
affairs

Source: Authors’ own understanding of firm’s value chain
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Table A.5. Business processes (Back-office support)

Corresponding CPC Ver. 2 Code

Supplied in-

house

Outsourced to
affiliated
companies and
reasons

Outsourced to third-
party suppliers and
reasons

Bundled

33 | Company registration and 91138 — Public administrative services No No Yes, government n/a
licensing services (obtaining | related to general economic, commercial services
permit to operate) and labour affairs
34 | Government licensing and 91133 — Public administrative services No No Yes, government n/a
inspections on fire related to mining and mineral resources, services
prevention, health hazards, | manufacturing and construction
environmental protection 91290 — Public administrative services No No Yes, government n/a
and other aspects related to other public order and safety services
affairs
35 | Headquarter services 83118 — Head office services No Yes, economies of No n/a
scale
36 | Management services 83111 — Strategic management Yes Yes, economies of No n/a
consulting services scale
37 | Accounting, auditing and 82210 - Financial auditing services No No Yes, required by laws | n/a
bookkeeping services and regulations
8222 — Accounting and bookkeeping Yes No No n/a
services
38 | Financial services 71121 — Deposit services to corporate No No Yes, not possible to n/a
and institutional depositors supply in-house
71313 — Group pension services No No Yes, not possible to n/a
supply in-house
39 | Legal services 82120 — Legal advisory and No No Yes, lack of expertise | n/a
representation services concerning other
fields of law
82130 — Legal documentation and No No Yes, lack of expertise n/a
certification services
40 | Insurance services 7131 — Life insurance and pension No No Yes, not possible to n/a

(commercial life and

services

supply in-house
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41

42

43

44

45

accident/health insurance,
property insurance for the
factory compound, product
quality insurance,
management liability
insurance)

Human resources services

Business and management
consultancy services
Corporate communications
and public relationship

Courier, postal and local
delivery services
Information technology
services

7132 — Accident and health insurance
services

71334 — Other property insurance
services

71335 — General liability insurance
services

91320 — Administrative services related
to government employee pension
schemes; old-age disability or survivors’
benefit schemes, other than for
government employees

91330 — Administrative services related
to unemployment compensation benefit
schemes

8511 — Personnel search and referral
services

8512 — Labour supply services

83113 — Human resources management
consulting services

8311 — Management consulting and
management services

83114 — Marketing management
consulting services

83121 — Public relations services

681 — Postal and courier services

8313 — Information technology (IT)
consulting and support services
8314 — Information technology (IT)
design and development services
83151 — Website hosting services

No

No

No

Yes

Yes

Yes

No

Yes

No

No

Yes
No

Yes

Yes

No

Manufacturing of Aircraft Control Systems in the Philippines

No

No

No

No

No

No

No

No

No

No

No
No

No

No

No

Yes, not possible to
supply in-house
Yes, not possible to
supply in-house
Yes, not possible to
supply in-house
Yes, government
services

Yes, government
services

No

Yes, network
economies
Yes, lack of expertise

Yes, lack of expertise

Yes, economies of
scale

No

Yes, not possible to
supply in-house

No

No

Yes, lack of expertise

n/a
n/a
n/a

n/a

n/a

n/a
n/a
n/a
n/a
n/a

n/a
n/a

n/a
n/a

n/a
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46

47

48

49

50
51
52

53

Telecommunication
services

Uniform design, alteration
and laundry
Transport services for staffs

Property management
services

Medical services
Catering services

Security services

Cleaning services

8316 — IT infrastructure and network
management services

841 — Telephony and other
telecommunications services

84210 — Internet backbone services

8422 — Internet access services

83919 — Other specialty design services

97130 — Other textile cleaning services
641 — Local transport and sightseeing
transportation services of passengers

72212 — Non-residential property
management services on a fee or
contract basis

93121 — General medical services
63393 — Other contract food services
85230 — Security systems services
85250 — Guard services

853 — Cleaning services

Source: Authors’ own understanding of firm’s value chain

Yes

No

No

No

No

No
No

No

No
No
Yes
No
No

No

No

No

No

No

No
No

No

No
No
No
No
No

No

Yes, not possible to
supply in-house
Yes, not possible to
supply in-house
Yes, not possible to
supply in-house
Yes, efficiency

Yes, efficiency

Yes, efficiency; not
possible to supply in-
house

Yes, efficiency; lack
of expertise

Yes, lack of expertise
Yes, lack of expertise
Yes, lack of expertise
Yes, lack of expertise
Yes, lack of expertise

n/a
n/a
n/a
n/a
n/a

n/a
n/a

n/a

n/a
n/a
n/a
n/a
n/a
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Appendix B

Policies affecting services in the value chain
Authority(ies) in

Government and
private
policies/services
Certification by
regulatory agencies of
individual economies
for provision of after-
sales services

Export restrictions for
equipment and raw
materials with dual
function in source
economy

Provision of labour
training

Environmental, health
and safety (EHS) and
labour compliance
inspections

charge

Various jurisdictions

Signatories of Missile
Technology Control
Regime (MTCR)

Philippines Technical
Education and Skills
Development
Authority (TESDA)

Philippines
Department of
Environment and
Natural Resources
(DENR)

Philippines
Department of Labor

Manufacturing of Aircraft Control Systems in the Philippines

Details

Different certification is needed to provide after-
market services to carriers/airlines based in different
jurisdictions and most need regular re-certification

which ranges between 1 to 5 years.

Export restrictions are applied by the 34 partner

economies on controlled items listed in the MTCR
Equipment, Software and Technology Annex. Partner
economies consider each transfer on a case by case
basis and may require additional steps to be taken

by the importer before granting the transfer.

Firm collaborates with TESDA to select potential

candidates and sends them to centres run by TESDA

for 6-months vocational training.

Regular inspections are carried out by the different
authorities on areas affecting environment, health

as well as safety of the workers.

How the policy affects services in the value
chain

The policy restricts the coverage and extent
of after-sales services that the firm can
provide to its customers.

Where the policy is not streamlined to the
extent possible, it may unnecessarily restrict
the firm’s access to critical equipment and
raw materials for its operations. It may also
need to explore alternative options to access
these items, hence increasing costs to the
firm.

Best practice examples of how collaboration
helps to minimize labour issues faced by the
firm such as insufficient experience of new
hires and replacement of ex-staff.

Although the firm benefits from these
inspections, it also incurs cost from having to
prepare for the inspections. In addition,
regulations are sometimes non-transparent
and the firm is found not to have adhered to
them although it intends to follow strictly all
regulations.
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and Employment
(DOLE)

Philippines Economic
Zone Authority (PEZA)

Electricity supply and Philippines

cost Department of Energy
(DOE)

Audits for different National Aerospace

categories of and Defense

manufacturing Contractors

activities are required Accreditation Program
(Nadcap)

Source: Authors’ own understanding of firm’s value chain

Firm has had 3 run-outs in the last 7 months and had
to rely on its standby generator during the period.
Electricity cost is competitive but does not adjust in
response to firm’s needs.

The highly-regulated nature of the aviation industry
makes it necessary that the industry players and
their suppliers be audited for various activities that
they undertake during the manufacturing process.

Firm’s manufacturing operations are affected
by the run-outs and may have to adjust its
delivery time if run-outs happen regularly.

The audit is a challenge for firm’s suppliers,
particularly SMEs, who may opt not to do
business with the firm. This affects firm’s
outsourcing strategy and limit the pool of
suppliers that firm has access to. Perhaps
ways could be found of assisting SMEs to
develop the necessary capacity.
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Chapter 3

Industrial Welding Services in Thailand

William Haines'

3.1. Firm Background

The parent company of the firm under study is a global leader in the production of welding consumables;
the design and manufacture of sophisticated welding equipment; and the provision of welding services.
Due to a history of innovation their products are market leaders and are protected by a significant
portfolio of intellectual property rights. The parent company operates in over 150 economies and has
majority shares in 30 subsidiaries.

The group’s dual role as both manufacturer and service provider, and moreover as a service provider
that relies on its manufacturing activities to gain competitive advantage, has impacted the geographic
distribution of its subsidiaries. Traditionally, manufacturers invest in production facilities in locations
that allow them to take advantage of factor prices, ease of trade, low transportation costs and possibly
the local supply of certain inputs. Production is then concentrated in these areas to take advantage of
scale and network economies. The goods may then be exported to meet demand globally. The
movement of labour however is generally far more restricted than the movement of goods, and thus an
in situ service provider must generally establish multiple local subsidiaries in order to compete in
multiple markets, each of which must operate at a smaller scale.

Regionally, the parent company has worked with these conflicting constraints and incentives by creating
a network of Asian service centers that also act as: i) distributers of both the high-value welding
equipment and consumables the group produces in Europe and the low-value welding consumables it
produces in Asia; and ii) a specialized producer of one of the firms low-value products such as low-
alloy cored wires, electrodes or wear plates to take some advantage of scale economies in production.
Intra-group trade then supplies each subsidiary with the inputs they require for their service operations.

The subsidiary under study, located in Thailand, thus participates in three distinct but related value
chains. Like most group members, it acts as: 1) a welding service provider; 2) a distributor of welding
wires and machines; and 3) a manufacturer of a range of the group’s trademarked wear plates, which
are exported globally. This specialization was selected due to Thailand’s mature steel industry, which
are core inputs in the production of the wear plates. Thailand also has a mature cement industry, which
is a big user of the firm’s products

The firm is a small, relatively capital-intensive company. Roughly half of its employees work in
production and engineering, and half in administration and sales. The small number of staff and the
range of the firm’s activities mean that the three value chains are managed by the same individuals and
make use of many of the same resources. Though the three deliverables are non-bundled and share only
a few physical inputs, this resource sharing synergy minimizes cost and allows the firm to focus its
present activity on whichever market displays robust demand.

! Researcher at Fung Global Institute
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3.2. Basic Operation of the Value Chain

This case study focuses on the value chain associated with the in situ provision of welding services,
which accounts for approximately 70 percent of the firm’s revenue, and determined its classification as
a Tier Two Service Provider upon its registration with the Thai Board of Investment. The in situ welding
services most commonly supplied by the firm are cladding and hard facing. These are surface welding
operations designed to increase industrial components’ resistance to abrasion and corrosion through the
application of alloy metals. There are two basic physical inputs for an in situ cladding or hard facing
operation (welding equipment and welding consumables) and two basic service inputs (engineers and
technicians, and logistics and project management).

V-

Source: Courtesy of the firm

Other corporate members provide the physical inputs. All tasks associated with the production of the
welding equipment necessary to the firm’s operations are outsourced to group members in Europe and
imported by the firm. This includes stock equipment for which the firm keeps an inventory, and bespoke
equipment required for a specific contract. The key welding consumable is a product called flux cored
wire. It represents the method for delivering the alloy to be fused to the surface under operation into the
welding device. The production of the wires is outsourced to a group member in Malaysia and imported
by the firm; again, this includes both inventories of common varieties and the production of novel alloy
wires for unusual contracts. The production bases in Europe and Malaysia not only produce customized
versions of their products at the firm’s request, but also design and test them based on the client’s
requirements as communicated by the firm. The firm is not involved in the research and design process.

The service inputs, as the firm’s core business competencies, are provided in-house. The engineers and
welding technicians who complete the in situ welding itself are all full time employees of the firm. This
is partly because the firm uses its own equipment and thus welders must be trained in its use, and partly
as a quality control measure. The firm’s engineers complete the technical aspects of project management
themselves, and the administrative staff handles the logistical elements. The ownership and driving of
the trucks used to transport the firm’s equipment and technicians however is outsourced.

We will define the value chain as beginning with the firm’s decision to tender for a specific project, and

as ending with any repairs the firm is obliged to provide under their warranty. For ease of analysis the
value chain may then be divided into the following stages.
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Figure 3.2. An in situ welding service value chain

Tendering Specification Delivery Post Delivery

Source: Fung Global Institute

Tendering

While clients may simply invite the firm directly for small routine jobs, large contracts involve a tender,
open to pre-qualified companies. This usually takes the form of a one-time blind auction, where
contractors submit delivery plans including technical specifications, timelines and prices and one is then
awarded the job. The firms key corporate partners in Europe and Malaysia may need to come on board
at this stage if it is clear that customized machinery or unusual cored wires will be required for the job.
If so their advice will be needed in the writing of the technical proposal.

In some cases the tender takes the form of a bidding contest, where contractors are aware of the prices
their competitors are offering and are given the opportunity to undercut them. Bidding contests are more
common in technologically simple jobs where price is the client’s key determinant in awarding the
contract. The firm is not competitive in this market, due to its capital intensity and highly trained
personnel. Rather, it tenders for complex jobs that require a degree of equipment and process
customization and a high level of technological sophistication. In these cases the quality of the technical
plan is the key determinant and so the tendering mechanism is designed to produce detailed technical
plans rather than fierce price competition.

Specification

Upon being awarded the contract the firm’s plan undergoes a series of tests, the results of which are
discussed with the client. Before these tests can be completed other group members must construct any
bespoke equipment or alloy wire and local staff must be trained in its use. Mock-up test results are then
examined by the firm’s in-house metallurgic laboratory, and process inspections carried out by the client.
Throughout this process results are shared with the client and the price continuously negotiated as the
client requests process and/or input adjustments based on the test results.

Delivery

Once the client is happy with the product and a price has been agreed the welding operation itself begins.
Because the firm uses its own machinery and its own engineers and technicians this often involves a
substantial logistics operation. The equipment, personnel and welding consumables must be transported
to the site, housed for the duration of the project and returned to the firm’s factory on completion.

Post-Delivery

Upon the delivery of the service the firm will adjust its process and its machinery’s software in
consultation with the client. Though these are usually minor adjustments the firm believes they are
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important in developing its reputation and network of clients, with whom repeated business is crucial
for growth. The firm also provides a warranty for its welds. Inspection is the responsibility of the client,
but upon the identification of an issue the firm redeploys a team to address it.

3.3. Services along the Value Chain

From the preceding discussion of the value chain it is clear that there are a substantial number of service
inputs required in the fulfillment of a welding contract. If we extend the analysis one stage further
upstream then the number expands dramatically for two reasons.

The first is that automated welding equipment and cored wires are highly knowledge-intensive goods.
Each requires substantial amounts of scientific and engineering research, both into the product itself
and into the method of fabrication, as well as legal support in obtaining intellectual property rights. As
they are often customized for a specific job, further research and testing are required on an ongoing
basis. This means that their value is largely constituted by services entering into their production.

The second is that the welding technicians themselves are the product of a number of service inputs.
Some of these, such as basic training, are necessitated by the technical nature of their work, however
heavy government regulation of services and industry standards add to the number of service inputs
required in the creation of a ready-to-work welding technician. These might include the design and
administration of professional examinations, licensing procedures and health and safety inspections.
Even getting onto their client’s approved vendor list, which allows the firms to tender for a job, requires
technical inspections and audits.

Thus a value chain consisting fundamentally of two physical and two service inputs is revealed to
involve large numbers of distinct services when the production of these four inputs is taken into account.

A total of 38 services were identified as being involved in the provision of an in sifu welding application,
as documented in the Appendix A Table A.1.

Outsourcing and Bundling

The figure below shows that of the 38 services entering the value chain 25 are at least partially
outsourced; 7 to other group members and 18 to independent contractors.

Figure 3.3. Modes of Supply by Number of Services

Outsourced, 18 In-House, 17

Source: Fung Global Institute
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The elements outsourced to independent contractors fall into categories that are widely acknowledged
as profitable outsourcing opportunities; back-office functions, professional services, low value services
and the ownership of certain physical assets. The key motivations for outsourcing these elements was
cost minimization and legal obligation.

The cost minimization achievable by outsourcing is primarily generated in one of three ways; the
spreading of investment costs; the increased efficiency gained by specialization and experience; and the
efficiency associated with buying a bundle. One classic example is that by outsourcing the ownership
and operation of the trucks used in the firm’s transport operations the firm avoids incurring an
investment cost for underutilized assets. A specialist trucking firm will be able to use its trucks more
efficiently and cover its investment costs more quickly than one which owns the trucks for occasional
use. This is an economy of scale effect brought about by spreading the fixed costs of production over a
larger quantity of output.

On the other hand, the outsourcing of customs-related services to forwarding agents is made profitable
by the time savings implicit in their network of relationships and detailed knowledge of procedures. As
the agent increases output these relationships are cemented further, the agent becomes more efficient in
navigating the regulatory landscape and transactions costs may also fall. This is also an economy of
scale effect but is brought about through the agent’s production function displaying greater dynamic
efficiency increases than the firms. It is also worth noting that as the practice of outsourcing customs-
related tasks is widespread this may be considered a form of an external economy of scale.

An example of a service being outsourced due to the attractiveness of a bundle is the firm’s contracting
of an independent logistics firm to handle its international freight requirements. Importing the cored
alloy wires from Malaysia requires the coordination of multiple transport stages with customs
procedures and related delays. Rather than dealing with a trucking firm in Malaysia, a Malaysian
customs agent, a shipping company, a Thai customs agent and then a Thai trucking companyj, it is much
more convenient to buy a bundle from a contractor who can simply guarantee delivery.

Bundling is much more fundamental to the firm’s business model than this sort of ‘outsourcing for
convenience’ however. Though a service provider, the firm’s competitive advantage is gained primarily
through its use of sophisticated welding equipment and bespoke cored alloy wires, neither of which it
produces nor is capable of producing. As mentioned previously, the firm is not price competitive when
it comes to run-of-the-mill welding contracts, but rather competes for complex jobs that require
technological sophistication and often a degree of product customization. The firm is only able to supply
these thanks to its ability to outsource the design, testing and production of bespoke manufactured goods
to its corporate partners. This is an example of a service firm that gains much of its value through its
use of a specific set of manufactured goods, which it imports bundled with technical advice and R&D.

It would not do the situation justice to invert the analysis and think of the parent firm as outsourcing the
use of its equipment to the subsidiary in the hope of simplifying matters; the relationship is too deep for
that. The firm maintains a well-trained staff of technicians, some of whose training is provided by the
parent firm specifically in the use of its machinery. Simply outsourcing the equipment to independent
welding firms would not provide clients the same level of value as the firm is currently offering them.
Furthermore, if local independent contractors were more comfortable using competitors’ equipment the
parent might lose market share. The solution to this is an intimate relationship with a local service
provider; it’s subsidiary.

This analysis reveals the heavily bundled nature of the final deliverable, a sophisticated welding service.
Strategic bundles can give firms competitive niches where the impersonal outsourcing of input
manufacturing or post-production services could not. This is a testament to the parent firm’s business
model, which creates synergistic outsourcing relationships between group members, but with
sufficiently complete contracts there is no reason this model could not be emulated outside corporate
structures.
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More generally, it reveals that the disaggregation of a final deliverable’s value into the contributions
made by goods and services components may not tell the whole story, as the disaggregated value
contributions may not sum to the value of the final deliverable. The residual is in part a measure of the
synergy created by the bundling of the goods and services.

3.4. Policies Affecting Services along the Supply Chain

The firm is registered with the Thai Board of Investment (BOI) as a tier two services firm. This status
gave them a corporate tax holiday for 7 years, which has now ended, and allowed their parent firm to
take a majority position in the firm’s ownership. This would not have been legal for a services firm in
Thailand otherwise. Their BOI status also exempts them from import duties on the goods they import
from corporate partners in Europe, or on those they import from the group member in Malaysia (though
due to the ASEAN Economic Community these would not be taxed regardless of the firm’s BOI status).

Though no doubt partly due to these exemptions, the firm believes that import duties would not
substantially alter their supply chains were they obliged to pay these charges. What minimal frustrations
the firm did express regarding trade in goods regulation was process-based. For example, the firm
explained that in general shipping the cored wires they import from Malaysia is slower but significantly
cheaper than trucking them. Nevertheless, there are times when trucking is favorable, as the wires might
be needed urgently. The firm does this less often than it would on a purely cost-determined basis,
however, because the two-day delay in Singapore as trucks bringing the wire from the Malaysian firm
are unloaded and reloaded onto ships correlates perfectly with the time taken for the necessary
paperwork to be approved by customs. When trucking the whole way the cargo is simply held up by
this two-day administrative delay, and thus the extra cost incurred for the sake of speed is partially
wasted.

Of far greater concern to the firm is the regulation of labour movement, which is quite severe. A foreign
worker must obtain both a work permit and a non-immigrant visa; these require the submission of eleven
supporting documents, are processed slowly and are ultimately awarded on a discretionary basis. The
conditions relate the number of foreign workers a firm may hire to the firm’s registered paid up capital,
tax payments, and number of local workers employed; a 10:1 ratio being required. As welding is a
protected industry, even if the formal requirements are met, the permits may not be granted due to the
discretionary nature of the process.

Overall the foreign worker permits make it difficult to the point of impossible to bring in trained
technicians from other group members in order to meet spikes in demand. The firm cannot outsource
such work to local technicians, as they are not trained in the use of its equipment. As the demand is for
sophisticated services, which local firms may not be able to deliver, this generally results in the demand
going unmet rather than in local welders being employed to meet it. Even ASEAN regulations, which
allow 30-day tourist visitations, do not make short-term work permits more easily obtainable. In a recent
government initiated policy consultation the firm highlighted this issue as its primary obstacle to local
expansion.

Regional expansion is made even more difficult by the fact that neighboring economies do not recognize
Thai government-issued licenses or safety inspections. In Thailand, welders must pass a professional
exam based on the industrial standards laid out by the International Institute of Welding (IIW). On top
of this, welders must be trained in Thai OH&S (occupational health and safety) practices, which require
several days worth of man-hours and an equipment audit.

Overall, these processes represent a significant opportunity cost to the firm. Though some neighboring
economies also use IIW standards, they do not recognize each other’s government licenses, OH&S

71



Services in Global Value Chains: Manufacturing-Related Services

training or equipment audits. The firm cannot afford to send its welders and equipment away to repeat
the licensing and OH&S processes and thus its capacity to operate in neighboring economies is severely
limited. Internationally consistent industrial standards, along with mutual recognition of licenses and
safety training based on these standards, is regarded by the firm as the policy reform that would most
facilitate additional business through trade.

Interestingly, this reveals that the greatest obstacle to trade in welding services is not trade regulations
as such, but the lack of harmonization or mutual recognition in domestic industrial regulations. Even if
worker permits were easily obtainable, licensing barriers would remain. It is also significant to note that
registration with the BOI, which has all but eliminated tax-related barriers, does nothing to alleviate
these difficulties, which have not been the focus of policymakers.

A tabulation of these policy interfaces can be found in the Appendix A Table A.2.
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Appendix A
Table A.1. Services entering the value chain and their outsourcing status
Establishment Stage

Mode of Supply . Nature of

Service CPC Code Reason for mode of supply

In-group | Outsourced Contractor

Government
liaison services

Company
registration and
licensing services

Visa and
immigration
services

Professional
training/exams

Safety standards
and inspection

Personnel search
and referral
services

Division 9113 — Public
administrative services
related to the more efficient
operation of business

91138 - Public
administrative services
related to general economic,
commercial and labour
affairs

91290 - Public
administrative services
related to other public order
and safety affairs

92919 - Other education and
training services

91290 - Public
administrative services
related to other public order
and safety affairs

85112 — Permanent
placement services, other
than executive search
services

Thai Board of The Thai Board of Investment

Investment acts as a facilitator of the
firm’s interactions with
various government bodies

Industrial Necessitated by law
Standards

organizing body

Government Necessitated by law
agency

73



Services in Global Value Chains: Manufacturing-Related Services

Pre-Production Stage — Services relating to physical inputs

Mode of Supply . Nature of

Servi CPC Cod T e B R f de of I
i 2% inhouse  in-group | Outsourced | Contractor | 750" for mode of suPply

Procurement 85999 — Other support v

agent services n.e.c.

Customs-related 85999 — Other support Customs agent  Time and cost savings

services services n.e.c. 4 brought about by
specialization

Quality assurance | 83441 — Composition and Group members = Bundled with the supply of

(of raw materials) = purity testing and analysis 4 physical inputs

services

Freight Group of 65 — Freight International Time and cost savings

transportation transport services v logistics firm brought about by
specialization

Storage of raw 67290 — Other storage and v

materials warehousing services

Design of welding = 81129 — Research and v Group members = Technical capacity

equipment experimental development

Design of welding | 81129 - Research and Group members = Technical capacity

consumables experimental development v

services in other engineering
and technology
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Production Stage — Services used directly in production

Service

CPC Code

Mode of Supply

Nature of

Industrial Welding Services in Thailand

Reason for mode of supply

Welding process
design

Intellectual
property
acquisition
Quality assurance

Compliance
management

Testing and
trialing including
laboratory testing

Cleaning services
(factory and
warehouse)
Security services

Waste treatment

83920 - Design originals

83960 — Trademarks and
franchises n/a

83441 — Composition and
purity testing and analysis
services

83190 — Other management
services, except construction
project management
services

83449 — Other technical
testing and analysis services

85330 — General cleaning
services

85250 — Guard services

Group of 942 — Waste
collection services

_iIn-house | In-group | Outsourced

v

v

Contractor
Group
members

Group
members

Group
members

Group
members

Independent
cleaning
contractor
Independent
security
contractors
Independent
waste

treatment firm

Certain process design is started
by other subsidiaries and later
shared with the rest

Bundled with the supply of
physical inputs

The firm provides quality
assurance for its own welds, but
the quality of the alloy produced
by group members is assured by
the producer

The firm does metallurgic testing
as part of its testing regime, the
research process of creating a
bespoke alloy wire is carried out
by the group member producing
these wires

Cost savings

Cost savings

Cost savings and technical
expertise

75



Services in Global Value Chains: Manufacturing-Related Services

Repair and
maintenance
services of
machines and
equipment
Logistics

Truck hire

Welding services

Utilities

Work gear design

Laundry services

Accommodation
services

871 — Maintenance and
repair services of fabricated
metal products, machinery
and equipment

85519 — Other
transportation arrangement
and reservation services
n.e.c.

660 — Rental services of
transport vehicles with
operators

8332 — Engineering services
for specific projects

Group of 863 — Support
services to electricity, gas
and water distribution

882 — Textile, wearing
apparel and leather
manufacturing services
97130 — Other textile
cleaning services

632 — Other accommodation
services for visitors and
others

Independent
trucking
company

Local utilities
providers

Specialized
work gear
manufacturers
Independent
laundry
contractors
Independent
hotels

Cost savings

Cost savings and technical
expertise

Cost savings and technical
expertise

Cost savings

Cost savings
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Back-office

Service

CPC Code

Mode of Supply

Industrial Welding Services in Thailand

Nature of

Reason for mode of supply

Auditing
services

Insurance
services

Accounting
services
Banking services

Legal services

General
management

Communications
and marketing
Estate
management

ITand
information
system
management

Group of 822 — Accounting,
auditing and bookkeeping
services

Group of 713 — Insurance and
pension services (excluding
reinsurance services)

8222 — Accounting and
bookkeeping services

71121 - Deposit services to
corporate and institutional
depositors

82120 - Legal advisory and
representation services
concerning other fields of law
8311 — Management
consulting and management
services

82130 - Legal documentation
and certification services
72112 — Rental or leasing
services involving own or
leased non-residential
property

8316 — IT infrastructure and
network management services

Source: Fung Global Institute

__In-house ___In-group | Outsourced

v
v
v
v
v
v
v
v
v

Contractor
Accounting firm

Insurance firm

Bank

Legal partnership

Group members

Owners of the
industrial estate
on which the
firm’s factory is
located

Necessitated by law

Cost savings and risk
assurance

Cost savings and risk
assurance

Cost savings and technical
expertise

Cost savings and legal
benefits of locating on a
designated industrial estate
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Table A.2. Government Policies and Services Affecting the Supply Chain

Government

Policy/Service

Authority(ies) in charge

Details

How the Policy Affects Services
in the Value Chain

Worker safety —
Occupational health
and safety licenses and
inspections

Foreign worker permits

Professional Standards

Customs Clearance
Process

Provincial Labour Office
under the guidance of
the Department of
Labour Protection and
Welfare

Ministry of Labour

The International
Institute of Welding has
an Authorized National
Body in Thailand, which
is responsible for
monitoring Approved
Training Bodies, such as
the Thai Institute of
Welders.

Thai, Malaysian and
Singaporean Customs
Authorities

Inspections are carried out on the basis of an
undisclosed annual planning system or on receipt
of a complaint. They consist of two stages, a
general conditions inspection and then OH&S
inspection. SMEs may self-report by filling in a 50
question survey. Inspections are only carried out if
less than 70% of the answers indicate compliance
Foreign workers must apply for “non-immigrant
visa B” and foreign worker permit. This requires the
provision of proof of education, blood type and
medical fitness as well as official applications
forms. Also requires exiting Thailand to activate on
re-entry.

The IIW-IAB Qualification System is recognized by
the ISO under 14731 — Welding coordination. The
oversight of industry standard compliance is the
responsibility of the Thai Industrial Standards
Institute. The system involves the training of all
personnel, the auditing of equipment and ongoing
safety procedure compliance.

Standard border customs processing procedures

The process is costly enough that

the need to do it repeatedly for
different regulatory regimes acts
as a barrier to international
expansion.

As there is no exemption despite
BOI registration, even for
workers employed by another
corporate partner, the firm finds
it very difficult to meet spikes in
demand as it cannot outsource
work to local welders due to
specialized training
requirements.

Meeting these standards is
considered very costly by the
firm as it requires not only travel
expenses and man hours but
represents an opportunity cost as
machinery must be out of action
while being audited. The process
is too costly to carry out multiple
times and thus prevents
international expansion.
At-the-border measures had a
minimal impact on the firms
operations. However there were
cases of transport methods being
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BOI Exemptions

Industrial estate

Source: Fung Global Institute

Thai Board of Investment

Industrial Estate
Authority of Thailand

Thailand limits foreign investment in the services
sectors through the Foreign Business Act of 1999
(FBA) and other sector-specific legislation.
Currently, foreign investment in most services
sectors is subject to a 49% equity cap (with only a
case-by-case provisional exemption). The BOI
provides exemption from these laws however on a
discretional basis.

The firm is located on a registered Industrial Estate
managed by a private firm.

Industrial Welding Services in Thailand

chosen on the basis of
correlation with administrative
inefficiencies which caused
delays in the supply of imported
inputs.

The crucial impact of BOI support
was that it allowed the formation
of the company in the first place.

The Industrial Estates allow the
firm to benefit from network
economies and bundles. The
clustering of industry into estates
ensures that utilities are
efficiently and reliably supplies
and that good road access can be
ensured. For their fee the firm
received not only the right to
locate themselves on the estate
but received waste removal
services, security services,
electricity and water supply
bundled into the cost
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Chapter 4

Manufacturing of Mining and Construction Equipment

David Sit' and Patrick Low?

4.1. Background of the Firm

The Japan-based company under study is a key global manufacturer of mining, construction and utility
equipment. These products account for some 90 percent of the firm’s production, with the rest
comprising industrial machinery and other equipment. The company operates in over 150 economies,
with around 50 manufacturing/assembly facilities and 200 distributors located around the world. The
company has 179 subsidiaries involved in all manner of goods and services activities. Some of the group
companies are fully-owned subsidiaries and some are part of the conglomerate by virtue of equity
holdings.

The company has global sales of more than USD 17 billion, in a global market estimated to be worth
more than USD 170 billion (Businessvibes, 2013). In descending order of importance, Japan, North
America, Latin America and Asia (other than China) represent over 60 percent of the firm’s market.
China accounts for an additional 9 percent.

According to industry estimates, the world market for the firm’s main products has been growing at
about 6.5 per cent on average for a number of years, and is set to continue in a range around this rate.
Growth is expected to be strong in Asia in the coming years.

The company engages in activities at all stages of the value chain, which include design, manufacturing,
assembly, distribution, remanufacturing, and after-sales support services to customers. This case study
will follow the value chain for manufacturing heavy machinery from production to sales and post-sales
service.

The rest of the study is structured as follows. Section 2 will briefly describe the value chain for
manufacturing, selling and post-sales services for heavy machinery. Section 3 will discuss a potential
list of services which the company may have recourse to in its value chain and examine the attributes
of services in relation to outsourcing, bundling and innovation. Section 4 will discuss polices that affect
the firms value chains, specifically in relation to foreign investment constraints, labor restrictions,
customs regimes and re-manufacturing restrictions. Information and data are collected both in
interviews with the executives of the company as well as from publicly available information.

! Research Analyst at Fung Global Institute
2 Vice President of Research and Senior Fellow at Fung Global Institute
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Manufacturing of Mining and Construction Equipment

Figure 4.1. Earth moving, construction and moving equipment

(Upper left: Bulldozer; Upper right: Wheel Loader; Lower left: Harvester;, Lower middle: Mining Equipment;
Lower right: Hybrid excavator)
Source: Courtesy of the firm

4.2. Description of the Value Chain

Contours of the pre-production and manufacturing in the value chain

Before the value chain studied here begins, the company must set up assembly plants, distribution
centers and sales centers in different economies. In many cases, the parent company’s subsidiaries that
set up these facilities do so in partnership with local businesses in the markets they intend to serve. A
range of professional services, such as legal advices and business consultancy are outsourced to
specialists at this stage of the operation.

Where the company’s value chain begins with the procurement of raw materials (Figure 4.2), key
components — such as engines, hydraulic valves and motors. — will have been manufactured in one of
the company facilities from metal, plastic, chemicals and other necessary inputs. These parts are usually
technologically advanced components which define the cutting edge of machine capabilities. As a good
deal of proprietary technology is involved, the company often prefers to manufacture in Japan. There is
also the question of precision engineering and the need to guarantee the highest quality, which also
militates in favour of in-group fabrication. It is estimated that plants in SE Asia import 30 percent of
their inputs from Japan (excluding key components). The other parts may be sourced from third-party
suppliers as well. All inputs are transported by logistics services providers to assembly plants and stored
in nearby warehouses.
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Assembly then takes place in manufacturing plants that put together the parts and build the machines.
Their fundamental policy is to assemble where there are big markets. Key services, such as quality
control of raw materials, quality control of goods, warehousing and storage, production administrations
and other manufacturing supporting services enter the value chain at this stage.

Post-manufacture sales-related activities

After assembly of the machines is completed and products have passed quality control inspections, they
will be dispatched to distributors. The company under study maintains three different channels of
distribution around the globe. In mining economies such as Australia, Chile and South Africa, the
company owns and operates distributors, which allows them to better meet the needs of large mining
corporations, who are their major customers. In North America, Europe, and China, the company has
regional headquarters which oversee manufacturing operations and sales activities by regional
distributors. In the other areas, the company appoints local companies as distributors and sells the
machines to them directly from its global production facilities. Market size and the nature of the
customers determine the model of operations.

Sales arrangements can be customized for different buyers. Some customers may purchase the machines
outright. Others may enter into various financial arrangements offered by the finance arm of the
company. Across the range of these financial options, ownership may pass to the customer over time
(for example, through hire purchase), or the company may retain ownership.

After-sales services

The value chain of the company does not end at product delivery. After-sales services and maintenance
are important parts of the value chain and make a key contribution to the revenue of the company. Most
mining and construction equipment manufactured by the company in recent years is equipped with
remote monitoring systems. These systems record and transmit important operating information to the
company’s control centers through a satellite/mobile phone system. The company can support essential
maintenance and support services to customers with up-to-date information, as well as key information
for the optimization of operations. The latter information addresses such matters as load factors, fuel
consumption and machine operation status. The field information acquired through this continuous
operational communication also helps the company to improve the design of its products.

Re-manufacturing

A special node in this value chain is re-manufacturing. In re-manufacturing plants, the company will
dis-assemble old components, and restore and upgrade parts, with strict observance of the company’s
production standards. A warranty comparable to that on new parts will be offered to customers who buy
these re-manufactured components at a discounted price. Re-manufactured products are distributed
through the companies’ normal distribution channels. Re-manufacturing is not only good commercial
business, it also saves finite natural resources and benefits the environment.

Back-office functions and group-wide offerings

In a complicated value chain, centrally supplied back-office services are essential to the efficient
functioning of the value chain. One of the key services in this context, provided at the pre-manufacturing
stage of this value chain, is research & development (R&D). The company spends more than USD 500
million per year on improving existing models and developing new ones with new technology. The
GPS satellite monitoring system described above is an example of group R&D.
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Other back-office functions listed in Table A.5 below include finance, managerial services, legal
services, advertising and the provision of utilities. These services are supplied at various and different
stages of the value chain.

Figure 4.2. Brief Overview of the Value Chain

Procurement
of raw Manufacturing
materials

Sales and After-sales
delivery services

Re-manufacturing

Back-office services

4.3. Services, Outsourcing, and Bundling

The tables in the Appendix A attempt to disentangle the value chain into six stages, namely pre-
establishment, pre-manufacturing, manufacturing, post-manufacturing/delivery, back-office and after-
sales. A non-exhaustive list estimates that no fewer than 74 services are supplied as inputs onto the
value chain. As can be observed in Appendix A Tables A.1-A.6 (third column), these 74 services can
be further disaggregated into around 90 service categories.

Among the 74 product categories, back-office services account for one-third of the total, the
manufacturing stage for one-fifth, the pre-manufacturing stage and post-sales stages for 14 per cent
each, and the establishment and the post-manufacturing stages for 9 per cent each. These shares do not
give us any sure indication of which value chain segment is the most costly in terms of services inputs,
but one of the most costly is likely to be the pre-production segment, as it includes R&D. The
importance of the back-office services segment in terms of the number of services involved attests to
the complexity of an internationalized capital goods global value chain.

Outsourcing

Outsourcing is a key aspect of the value chain. Among the 74 identified services, it is estimated that
more than half of these services (52) are outsourced or partially outsourced to third parties outside the
group. There are typically three reasons for outsourcing in this value chain.

First, a lack of expertise or specific equipment is one of the reasons. For example, maintaining a satellite
system and transmission through ground radio or orbit are hardly tasks in which a company
manufacturing construction and mining equipment would be specialized. This represents a fixed cost
argument for outsourcing. Even as the company monitors around 400,000 machines around the world
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with satellite/mobile phone connections, the initial investment and fixed costs of owning and operating
the systems may still be too high for in-group provision. This may be characterized as an internal
economy of scale consideration.

A second reason for outsourcing relates to external economies of scale, sometimes referred to as
economies of agglomeration. Some services, such as security services for factories or IT specialist
services, are commonly outsourced because third-party firms dedicated to these skill sets are located in
the proximity of the lead firm. Cost savings and efficiency gains can accrue to the lead firm from taking
advantage of the specialization characteristics of third-party suppliers.

Third, some outsourcing services are required by laws and regulations derived from them. Services in
this category include auditing and conformity assessment or inspection procedures associated with
government standards (technical regulations). These standards cover a range of public policy objectives,
such as health, safety and the environment. These government services confer social value and may be
considered additive with respect to private sources of value. But if the services are not provided in an
efficient manner, they may also impose a negative value (cost) on firms. The company in the present
case study did not report particular difficulties at the interface with public policy.

Bundling

The bundling phenomenon, where firms put together a packet of products as a composite market
offering is commonplace along value chains. Bundling can achieve three major purposes (Cheung, Low
and Sit, 2014). The first is related to efficiency gains associated with the joint supply of a variety of
products, be they goods or services. Frequently, when an enterprise buys what is billed as a single
product, it is in effect buying a suite of bundled products, many of which are likely to be services. The
end product of after-sales services in this case, for example, is the repair and maintenance of machinery
over its useful life. But a range of goods (replacement parts and lubricants etc.) and services (transport,
insurance, financing and many others) go into the provision of the end-product.

Second, firms may bundle their offerings in the marketplace to acquire more value added and
distinguish what they supply from what competing suppliers might offer. Successful product
differentiation of this kind increases profits by creating temporary barriers to entry in a competitive
market. The product differentiation engineered though bundling is also often a source of innovation and
productivity growth.

Third, a by-product of bundling services with goods is that if some of those services were to be supplied
separately, they could not be traded. Packaging services, for example, only enter trade if the goods that
are packed in the supply of the services enter trade. The package services alone cannot travel across
frontiers. This means that with bundling, an economy’s trade potential can be increased.

The company in this study puts bundling at the center of its business model. The company offers
customers not only machinery and equipment, but many goods and services besides. These include, for
example, after-sales services including warranty, maintenance, genuine spare parts and consumables,
tools, information services, technical support and sometimes financial arrangements for hire purchases.
The contracts for the sale of these products are often bundled with these services even if the company
is transferring ownership of the machinery by selling it outright. The firm’s bundling strategy embodies
features of all three of the considerations mentioned above.

These bundled services constitute a significant part of the company’s revenue. The value of after-sales
services along the 20-30 years service life of the machines may be higher than the price of the machines
themselves. When all is said and done, according to one executive of the company, services might count
for over 50 per cent of costs, and therefore of added market value.
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4.4. The Impact of Policy on the Value Chain

In principle, all services (and goods) entering the value chain will be affected, however, tangentially,
by the policy frameworks of the jurisdictions in which they work. Attempting a comprehensive coverage
of these interfaces would be a near impossible task. For this reason, only a selection of issues is covered
in each of the case studies and the selection is based on what firms in the case studies believe to be the
most worthwhile issues to raise. In this case ownership and investment restrictions, labor market
restraints, trade costs associated ports and customs, and issues involving re-manufacturing activities are
covered.

Foreign ownership restrictions and investment constraints

Investment constraints restrict foreign capital participation in many sectors. Although manufacturing is
often open to majority foreign ownership, service sectors are usually more restricted. This pattern is
well observed in the present value chain and consequently the company provides many of its services
needs off-shore, often relying on in-group enterprises.

In many of the East Asian economies, manufacturing sectors are opened to full foreign equity ownership.
However, investment constraints are rather widespread in wholesale and other distribution services, as
well as in a range of professional services. For example, the newly enacted residential Regulation No.39
of 2014 of Indonesia restricts foreign equity control in wholesale and distribution sectors to 33 per cent
of the equity. The company also reported that the Thai government restricts foreign equity ownership
in their distribution subsidiary to 40 per cent.

In some economies there might be no formal restriction on foreign equity ownership but informal
restrictions and barriers to establishing, owning and operating enterprises hinder value chain operations.
Excessive documentation requirements, uncertain and unpredictable regulatory frameworks, and
protective policies in local governments are reported to occur with relative frequency in several
developing economies. These limitations cost companies time and resources.

In order to comply with the investment constraints, the company is sometimes obliged to seek local
partners when entering new markets. Much depends on being able to find reliable and committed
partners. When this is possible firms are often happy to enter into joint ventures as local partners can
add considerable value to the company’s value chain by their local expertise, knowledge, linguistic
capabilities and connections.

Foreign labor restrictions

Foreign labor restrictions are common in many economies. While there is doubtless a case for protecting
local employment and nurturing skills, barriers to work permits for foreign technical staff may actually
hinder these objectives. This can occur for a number of reasons. First, foreign companies may invest
less in the face of what they may consider an undue risk in terms of cost and reputation if they are
unable to work out the optimal mix of local and foreign labour market participants at any point in time.

Second, where firms are already established, the inefficiency implicit in relying on inexperienced or
under-qualified labor may reduce output, damage sophisticated machinery that requires key skills to
output, and crimp employment opportunities. Third, on-the-job training for local employees who could
certainly fill the jobs in question will be in shorter supply.
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Similar restrictions also exist in distribution, sales and after-sales services in some South East Asia
economies. In Thailand, for every foreign employee, the company has to employ four locals. In addition,
not more than 10 foreigners can be employed unless the company has paid three million Baht or more
in corporation tax in the previous fiscal year, operates an export business and brought in more than 30
million Baht the previous years, or has 100 or more Thai employees (Mayer Brown JSM, 2008).

The company is active in adapting to labor requirements. In addition to sending engineers from Japan
headquarters for setting up new plants, overseeing factory operations and providing technical guidance,
the company has set up local training centers to nurture local engineers, sales and support staff. The
company has also promoted locals to top management, including in China, Indonesia and Thailand.
Companies often point to the relative cost of hiring foreigners as opposed to locals and point to this as
a significant incentive to go local where possible.

The customs regime and efficiency

A large body of research has demonstrated what the immediate costs and adverse knock-on effects are
of inefficiency in entry ports and customs services (see, for example, Wilson, Mann and Otsuki, 2005,
and Engman, 2005). Complicated and inefficient customs clearance procedures have caused delay to
the company’s daily operations from time to time. The company often needs to ship spare parts from
one economy to another for the maintenance of machines. Customs clearance services in some South
East Asian economies may take few days, if not weeks, before the parts can arrive. One experience
cited from one economy was that it took three days for an urgent component to pass through customs,
causing a delay in the delivery of vital services to customers.

Another issue that arises in many economies in the APEC region is that the authorities sometimes insist
that customs agents or brokers are officially licensed and they must be used to manage customs
clearance procedures for firms wishing to import goods necessary for their operations. Where licenses
are restricted to a few operators, this will tend to raise the costs of dealing with customs. On the other
hand, some companies may find it convenient to outsource customs administration procedures in order
to facilitate the transactions.

The recently agreed Agreement on Trade Facilitation in the World Trade Organization requires that
“[Wlithout prejudice to the important policy concerns of some Members that currently maintain a
special role for customs brokers, from the entry into force of this agreement Members shall not introduce
the mandatory use of customs brokers.” (Article 10.6:1). In Section II if the Agreement dealing with
special and differential treatment, specific provisions are laid out for the timing and conditions of
compliance with various provisions in Section I.

Trade restrictions in re-manufacturing goods.

Re-manufacturing goods are often subject to heavy regulation and restrictions on trade. USITC (2012)
highlighted common trade barriers encountered by heavy duty off-road equipment (HDOR equipment)
manufacturers. Some of these difficulties include the lack of international standards to distinguish
between new and used manufacturing products, limitations and even bans on trade in re-manufactured
HDOR equipment and parts, a cumbersome registration system for re-manufacturing businesses,
complex paper-work, unfriendly customs regulations, and a preference for (higher-priced) local
production.

The company in this case study has experienced some of these difficulties in their re-manufacturing
business in Asia. One Asian economy, for example, prohibits the importation of parts from used engines
and cars for re-manufacturing and has imposed very strict regulations on imports of used and re-
manufactured machines. Li (2012) suggested the policy intentions were to protect domestic customers
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from low quality products, and prevent the export of electronic waste to the economy under the guise
of used products. However, these policies frustrate the worldwide operation of the company’s re-
manufacturing business, and oblige the company to sell its remanufacturing parts in fewer economies.
Considering the potential resource and environmental advantages of re-using materials and machines
that still possess a useful life, this is an issue that merits closer attention and discussion.
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Table 4.1. Summary of Certain Policies Affecting the Value Chain

Government
policies/services

Authority(ies) in
charge

Details

How the policy affects
services in the value chain

Customs

procedures

¢ |Inefficiency in
customs
clearance

e Compulsory
customs agents

Customs

The company is required
to clear the parts and
goods with customs

Inefficient customs
procedures raise costs and
cause delays

Foreign ownership

restrictions —

formal restrictions

¢ limitation on
share of foreign
equity

Ministry of Commerce

/ Ministry of
Investment

Regulations limit the
share of equity owned by
foreign companies to a
certain proportion. Some
economies prohibit
foreign ownership in
specific sectors.

The company is restricted
by regulations on foreign
equity in wholesale and
distribution sectors. Local
partners are found to get
around this issue.

Foreign ownership

restrictions —

informal barriers

e Uncertainty in
policy regimes

e Excessive
requirements in
documents

Various government
departments

Uncertainty as to the
content and
implementation
procedures of
regulations, especially at
local government level.
Over-complicated
requirements on
documents adds cost and
time to value chain

Extra cost and time on
dealing with government
policies.

Foreign labor

restrictions

® Quota on work
permits

¢ Forbidden
sectors for
foreign workers

Ministry of Labor

Work permits for foreign
labor may be restricted
by quantity or through
other means. Some
sectors may only be open
to local employees.

May experience difficulty in
acquiring enough skilled
labor. The company in this
case gets around the issue
by training local staff

Trade on re-
manufacturing
goods

Ministry of Commerce/

Ministry of Trade

Importation of re-
manufactured parts/
products is prohibited

The company in this case
may not be able to provide
re-manufactured products
which are more cost
efficient to their customers
and environmentally
friedly, thus sales may be
affected.
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Appendix A

Table A.1. Establishment phase

Stage/ Category

1. Government
services (licensing
etc.)

2. Other services
(professional etc.)

Service

Business liaison services
(for example, services
from trade development
centres or SME centres)

Manufacturing of Mining and Construction Equipment

Central Product Classification (CPC) Ver.2
Code

Class of 9113 - Public administrative
services related to the more efficient
operation of business

Outsourced or in-house/in-group
provision

Outsourced. Local consultants,
business partners and trade
facilitation organizations provide
business liaison services.

Company registration
and licensing services

91138 - Public administrative services
related to general economic, commercial
and labour affairs

Outsourced. Government services.

Information and
statistical services

Class of 9113 - Public administrative
services related to the more efficient
operation of business

Outsourced. Business information
usually provided by trade facilitation
organizations and national statistical
organizations.

Visa and immigration
services for foreign
investors/ employees

91290 - Public administrative services
related to other public order and safety
affairs

Possibly outsourced. Many companies
hire local agents to help with foreign
work permit issues.

Business consultant
services

Class of 8311 - Management consulting
and management services

83129 - Other business consulting services

Outsourced. Consultants are required
in some economies for new market.

Banking and finance
services

71121 - Deposit services to corporate and
institutional depositors

71135 - Non-mortgage loan services for
business purposes

Partially outsourced and partially in-
group. Banking services would be
required for setting up new business.
In-group finance company may also
provide financial arrangements.

Legal services

82130 - Legal documentation and
certification services

Possibly both in-group and
outsourced. The company has in-
group legal department, but may
possibly need local legal expertise.
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Stage/ Category

. Research and

1. Procurement of raw %

MEWELS

Table A.2. Raw-materials, input/pre-production stage

Service

Procurement agent for
raw material sourcing

Services in Global Value Chains: Manufacturing-Related Services

Central Product Classification (CPC) Ver.2
Code

85999 - Other support services n.e.c.

Outsourced or in-house/in-group
provision

Possibly in-house. The company
manages direct business relationship
with suppliers.

Customs-related services
for raw materials
imported

85999 - Other support services n.e.c.

Outsourced. Customs brokers must be
third-party entities in some
economies.

10.

Quality assurance
services (of raw
materials)

83441 - Composition and purity testing
and analysis services

Mostly in-group.

. Logistics

11.

Freight transportation
services (of raw
materials) by road, rail,
sea or air

Division: 65 - Freight transport services

Partially outsourced and partially in-
group. The company has an affiliate in
logistics.

12.

Repair and maintenance
for fleets

87143 - Maintenance and repair services
of trailers, semitrailers and other motor
vehicles n.e.c.

Possibly Outsourced.

. Storage

13.

Storage of raw materials
— general storage

67290 - Other storage and warehousing
services

Possibly In-house. Must be located
near factories.

14.

Storage of raw materials
—tank farm

67220 Bulk liquid or gas storage services

Possibly In-house. Must be located
near factories.

Development

15.

Conception and design
of product

83920 Design originals

In-house. The company houses
industrial design and engineering
centres.
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16. Patent acquisition 83960 Trademarks and franchises n/a In-house. The company houses
industrial design and engineering
centres.

17. Product development/ 81129 - Research and experimental In-house and outsourced. In addition

R&D for new technology  development services in other engineering to in-house development teams, the
and technology company work with research
institutes and universities in research.
81400 - Research and development
originals

91



Services in Global Value Chains: Manufacturing-Related Services

Table A.3. Manufacturing stage

Stage/ Category

1. Production
administration

2. Services
supporting factory
daily operations

Service

18.

Production Administration
Production management

Central Product Classification (CPC)
Ver.2 Code

83115 - Operations management
consulting services

Outsourced or in-house/in-group
provision

Possibly in-house. Subsidiary in each
economy has authority in production
planning.

19.

Production Administration

- Quality assurance and

compliance with I1SO

83441 - Composition and purity testing
and analysis services

Possibly in-house. Subsidiary in each
economy has authority in production
planning.

20.

Cleaning services of factory

85330 - General cleaning services

Possibly in-house

21

Engineering Services

83310 - Engineering advisory services

Class: 8332 - Engineering services for
specific projects

In-house. The company’s engineer team
provides engineering services.

22.

Gardening services for
factory lawn

85970 - Landscape care and
maintenance services

Possibly in-house

23.

Security guards for factory
and warehouses

85250 - Guard services

Possibly outsourced. Specialized security
firms enjoy network effects with

24.

Sewage water treatment
services

94110 - Sewerage and sewage
treatment services

Outsourced. Infrastructures are provided
by host economies.

25.

Repair and maintenance
services of machines and
equipments in the factory

87156 - Maintenance and repair
services of commercial and industrial
machinery

Both in-house and outsourced.
Outsourced maintenance is required
when in-house engineers can’t solve the
issues arising.

26.

Waste collection and
recycling services

Class: 9421 - Collection services of
hazardous waste

94229 - Collection services of non-
hazardous recyclable materials, other

Outsourced. Infrastructures are provided
by host economies.
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94239 - General waste collection
services, other

27.

Government inspections on
fire prevention, health
hazards, environmental
protection and other
aspects.

91133 - Public administrative services
related to mining and mineral
resources, manufacturing and
construction

91290 - Public administrative services
related to other public order and safety
affairs

Possibly in-house and outsourced.
Government provides inspection services.
Company may have to prepare
documentation for inspection from time
to time.

28.

Catering services for workers

63393 - Other contract food services

Possibly in-group and outsourced. In
some economies (such as United
Kingdom) the company runs catering
subsidiary. It is common to outsource
canteen services.

20.

Dormitory for factory
workers

63220 - Room or unit accommodation
services for workers in workers hostels
or camps

Possibly in-group. Japanese large
companies may offer dormitory for
factory staff.

30.

Medical services

93121 - General medical services

Possibly outsourced.

31.

Recreational facilities and
services for workers

96520 - Sports and recreational sports
facility operation services

In-house. The company provides sports
facilities for workers on site.

32.

Transportation services for
employees

64114 - Local special-purpose
scheduled road transport services of
passengers

Possibly outsourced to local
transportation companies.
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Stage/ Category

1. Deliveryto
wholesaler/retailer

2. Sales services

Table A.4. Delivery and sales/post-manufacturing stage

Service

33.

Land transport of vehicles
to distributors

Central Product Classification (CPC)
Ver.2 Code

65112 - Road transport services of freight

by semi-trailers

Outsourced or in-house/in-group
provision

Partially in-group and partially
outsourced. In-group logistics arm
arrange deliveries.

34.

Sea transport of vehicles to
distributors

65219 - Other coastal and transoceanic
water transport services of other freight

Partially in-group and partially
outsourced. In-group logistics arm
arrange deliveries.

35.

Retail trade services
- By distributors

Group of 621 - Non-specialized store
retail trade services

Group of 622 - Specialized store retail
trade services

Partially in-group and partially
outsourced. Distributors in major
markets are subsidiaries. Some are
third- parties.

36.

Retail services on a fee or
contract bases

Group: of 625 - Retail trade services on a
fee or contract basis

Partially in-group and partially
outsourced.

37.

Retail Administration
Operation management

83115 - Operations management
consulting services

83116 - Supply chain and other
management consulting services

Partially in-group and partially
outsourced.

38.

Storage and warehousing
services for machineries at
distributors

67290 - Other storage and warehousing
services

Partially in-group and partially
outsourced. Distributors stores
machineries.

39.

Hire purchases and
financing services for
customers

71140 Financial leasing services

Partially in-group and partially
outsourced. In-group finance company
provides financial arrangements in
some economies. Third party
distributors also help customers of the
company in financing.
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Table A.5. Back-office, utilities and general services

Stage/ Category

1. Finance

2. General
Management

Service

40.

Auditing on financial
accounts

Manufacturing of Mining and Construction Equipment

Central Product Classification (CPC)
Ver.2 Code

Group of 822 - Accounting, auditing and
bookkeeping services

Outsourced or in-house/in-group
provision

Outsourced as required by legislations.
In-company accounting department
assist in preparing documents for
auditing.

41.

Financial services

71121 - Deposit services to corporate
and institutional depositors

71313 - Group pension services

71701 - Services of holding equity of
subsidiary companies

Partially outsourced and partially in-
group. Financial institutions and in-
group financial company may both
provide financial services to the
company.

42.

Internal auditing (including
audits of financial accounts
and corporate governance)

Group of 822 - Accounting, auditing and
bookkeeping services

83118 - Head office services

In-group.

43.

Insurance services for
machinery used in factory

71334 - Other property insurance
services

Partially in-group and partially
outsourced. In-group company
assisted in insurance policy.

44. Insurance for staff 71321 - Accidental death and Partially in-group and partially
dismemberment insurance services outsourced. In-group company
assisted in insurance policy.
71322 - Health insurance services
45. Business and management Class of 8311 - Management consulting  In-house.

consultancy services

and management services

46.

Company secretary services

83990 - All other professional, technical
and business services, n.e.c.

In-house. As listed company, it
employs its own company secretary.
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47.

Corporate communications,
marketing and public
relationship

83114 - Marketing management
consulting services

83121 - Public relations services

In-group corporate communications
department responsible for corporate
communications and marketing.

48.

Courier, postal and local
delivery services

Group of 681 - Postal and courier
services

Outsourced.

49.

Estate management

72112 - Rental or leasing services
involving own or leased non-residential
property

Possibly in-group and outsourced.

50.

Human resources
management

83113 - Human resources management
consulting services

In-group human resources
department.

51.

Human resources
management -Personnel
search and referral services

Class of 8511 - Personnel search and
referral services

In-group human resources
department. Agents might be needed
to recruit locally.

52.

I.T. and information system
management, consulting and
support, with webpage
development

Class of 8313 - Information technology
(IT) consulting and support services

Class of 8314 - Information technology
(IT) design and development services

Class of 8316 - IT infrastructure and
network management services

Possibly in-group and outsourced. In-
group IT department maintains the
computer system. Possibly outsource
some of the tasks to third parties.

53.

Safety and security services

85230 - Security systems services

85250 - Guard services

Possibly outsourced. Local security
firms enjoy network effects and
connection with legal enforcement.

54. Telecommunication services

Group: 841 - Telephony and other
telecommunications services

84210 - Internet backbone services
84221 - Narrowband Internet access
services

Outsourced. Host economies provide
telecommunication services.
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84222 - Broadband Internet access
services

. Uniform -Design and

alternation

83919 - Other specialty design services

Possibly outsourced.

. Uniform -Laundry

97130 - Other textile cleaning services

Possibly outsourced.

. Legal services

82120 - Legal advisory and
representation services concerning
other fields of law

82130 - Legal documentation and
certification services

In-group and possibly outsourced.
Legal department exist within
corporate structure. Possibly
outsourced to local legal experts in
some economies.

. Retail Administration-

Advertising

83611 - Full service advertising

. Advertisement —

advertisement agencies
services

83611 - Full service advertising
83620 - Purchase or sale of advertising
space or time, on commission

. Advertisement — designers’

services

83611 - Full service advertising

. Advertisement — cameramen,

directors, photographers and
models.

83611 - Full service advertising

Partly in-group and partly outsourced.
In-group company handles publication
and publicity. Outsourced
advertisement agencies are often
required for production of
advertisement materials.

through mains (on a fee or contract
basis)

. Electricity supply Class of 8631 - Support services to Outsourced. Supplied by host
electricity transmission and distribution ~ economies.

. Gas supply 86320 - Gas distribution services Outsourced. Supplied by host
through mains (on a fee or contract economies.
basis)

. Water supply 86330 - Water distribution services Outsourced. Supplied by host

economies.
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Table A.6. Post-sales services

Stage/ Category

1. Sales/After-sales
Customer services

2. After-sales
information support

3. Repair and
maintenance

Service

65. 85931 - Telephone call centre services

Customer services —
complains and
compliments handling

Central Product Classification (CPC)
Ver.2 Code

Outsourced to third-parties

Partly outsourced. Both the company
owned and third-party distributors
resolve customer complains

66.

Customer services —
Technical support

85931 - Telephone call centre services

Partly outsourced. Both the company
owned and third-party distributors
resolve customer complains

67.

Information services for
customers

Class of 8315 - Hosting and information
technology (IT) infrastructure
provisioning services

In-house. IT department maintain the
information service system which
customer can access by Internet.

68.

Satellite services for
remote monitoring
system

84140 - Private network services
(provision of satellite facilities for the
exclusive use of the customer)

Possibly outsourced.

69.

Data center services for
remote monitoring
system

83159 - Other hosting and IT
infrastructure provisioning services

Outsourced to MNC

telecommunication services providers.

70.

Ground radio
communication services
for remote monitoring
system

84131 Mobile telecommunications
services - access and use

Outsourced to MNC

telecommunication services providers.

71.

Global Positioning
System (GPS) services

67990 Other supporting transport
services n.e.c. (radio navigational aid
locating services, such as GPS (global
positioning system) provision)

Outsourced. GPS satellite system
provided by U.S. Government

72.

Repair and maintenance
of machines for
customers

87156 Maintenance and repair services
of commercial and industrial machinery

In-house and outsourced. Distributors
(may or may not be subsidiary,
differed economy-wise) may help
customers to repair machines. The
company also sends in-house
engineers when required.
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4. Remanufacturing 73. Buy back services to buy 62587 - Retail trade services on a fee or  In-house and outsourced. Distributors,
services used parts and machines contract basis, of mining, construction both in-house and outsourced also
from customers and civil engineering equipment and handles buying back from customers
components.
74. Remanufacturing and Class of 4446 - Parts for the goods of In-house. The company operates 10
refurbished services classes 4441 to 4444 (Machinery and re-manufacturing factories across the
equipment for special purposes) globe.
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Chapter 5

Manufacturing of Computer Servers

Bernadine Zhang Yuhua'

5.1. Company Background

The company represented in this case study is a leading global manufacturer of servers based in Chinese
Taipei. It has grown over the years into a conglomerate, and has been listed on the Chinese Taipei Stock
Exchange and has worldwide operations. The firm has manufacturing plants, research and development
(R&D) centers, logistics and distribution centers, and after-sales service centers on different continents.
The company has built a competitive edge in server production. The case study will focus on the server
global value chain of this company.

5.2. The Server Industry

Technically, a server is a computer or device on a network that manages network resources. It performs
tasks on behalf of clients and facilitates the sharing of data, information, and hardware and software
resources. In multiple operating systems, a server could refer to the program that is managing resources
rather than the entire computer (Webopedia). Servers can be classified into different categories.
Depending on the functionality, there are communication servers, database servers, media servers, web
servers, application servers etc. Depending on their size and sophistication, there are rack servers, tower
servers, miniature servers, blade servers, ultra-dense servers, super servers, etc.

From a configuration point of view, a server is quite similar to a computer, because both have
components such as a bare board, a processor, memory, hard drives, network connections, power supply
etc. Yet, a server is different from a desktop or laptop computer in three major ways:

e First, a server is designed to carry out heavy-duty back-end tasks, which support desktop or laptop
applications. For example, a server can be dedicated to host databases, while a computer only runs
the interface of the databases and retrieves data.

® Second, the most important component for both a server and a computer is the central processing
unit (CPU), which has a small cache to store frequently used data. A desktop or laptop may have
one or two sets of CPU, but the size of cache is quite limited; while a server has larger and more
varied caches, which increases the processing power substantially.

e Third, a desktop or laptop often has only one hard drive, while a server has several hard drives
configured into a single disk, called Redundant Array of Inexpensive Disks (RAIDs). In this case,
failure of one hard drive does not mean the failure of a server, as other hard drives back up the
system.

The server emerged on the global IT stage in 1981, when IBM made the LISTSERYV, the first email
server, to enable group email collaboration. From then on, web servers, rack-mountable servers, open
search servers, and blade servers gradually established their presence with the advance in technology.
More recently, cloud computing has become widely popular. Virtualization has led to more web-based
applications and requires the establishment of mega data centers, which created enormous demand for
cloud servers. (Iweb Technologies, 2012)

As businesses become more reliant on advanced connectivity, and new uses of digital technology
emerge, demand grows for data processing capacity. Intensified internet traffic and the growing need
for real-time analytics in turn drive the development of information technology (IT).

! Analyst at APEC Policy Support Unit

101



Services in Global Value Chains: Manufacturing-Related Services

The global server market has been expanding steadily since early 2000s thanks to increasing
infrastructure investments (3" platform infrastructure?) and the setup of hyper-scale datacenters,
especially in the Asia and Pacific region. The server market is dominated by big brand vendors, such
as IBM, HP, Dell, Oracle, Cisco, Lenovo, Fujitsu, etc. Data obtained from Statista on the market share
of major server vendors from 2009 to 2014 indicated that IBM, HP and Dell accounted for an
overwhelming portion of server market, although their combined share has been declining. IBM led the
market at the very beginning, in the1980s. In the last two years, however, it has been overtaken by HP.
In 2014, IBM experienced a sharp decline in market share, because it partially sold its server business
to Lenovo. This also explained the quick catch up of Lenovo in 2014. In addition, the market share of
original design manufacturing (ODM) direct® has been growing fast, reflecting intense competition in
the market place.

Like in many manufacturing industries, in the server sector of the IT industry, vendors are not
necessarily the manufacturers of the product; they are only the brand owners. Server manufacturing is
outsourced to first tier suppliers, usually the contract manufacturers who supply several brand owners
simultaneously. To understand what components make a server and how a server is manufactured, it is
essential to examine the server global value chain.

5.3. Description of the Value Chain

Server global value chains are long and sophisticated, involving many participants. Two key
participants are the brand owner (vendor) and the contract manufacturer. Brand owners pass the order
to the contract manufacturers with requirements and specifications for the servers. Contract
manufacturers usually manage the server global value chain, and their capacity determines the structure
of the chain. Notably, many server contract manufacturers are based in Chinese Taipei — an economy
that has developed a reputation for the competitiveness of its IT sector over the years (The Economist,
2013).

Figure 5.1 presents the server global value chain of the interviewed company. There are seven major
stages of the chain, namely research and design, procurement, production and testing, logistics,
assembly and package, distribution and after-sales service, and repair and recycling. These stages also
reflect the major services involved. The path of physical components and products is depicted in the
middle part of the Figure, which shows the complexity of server production. Key players are specified
on the top segment of the Figure, where the coordinating role of contract manufacturer as the value
chain manager clearly stands out.

2 The 3" platform is a computing platform of technologies that emerged after 2010. According to IDC, the 3™
platform is built on mobile devices, cloud services, social technologies, and big data (IDC, 2013).
3 ODM direct refer to the sales of servers by the server manufacturer, not the brand owners.
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Figure 5.1. A Server Global Value Chain

Contract Components Contract Logistics Contract
Brand owner mpo- g k Contract manufacturer Brand owner
manufacturer suppliers manufacturer provider Manufacturer
Specific needs Components from
and Original design ™) designated ) Passing to
requirements manufacturing P suppliers of brand Production brand owner \Distribution
of server owners [ and after-sales Ret i
Shipping to Adding in key support cturn an .
. . el — . re-manufacturing
Components from Various testing on destination components Distribution
- preferred suppliers design, function, markets and brand directly and

of contract reliability, etc. after-sales

manufacturer support
Design of the Original
SRR equi Components Removing key

quipment
- — produced by components
manufacturing _J — Do
contract
manufacturer
Research & Design Procurement Production & testing Logistics Assembly & Package  Distribution & after-sales service Repair & recycle
D — Manufacture-related services >

Note: Participants in a server global value chain are depicted in the upper range of the Figure. They are brand owner, contract manufacturer, component suppliers, and
logistics providers. The middle range shows the value creation process along a server global value chain, from conception to return and re-manufacturing. The lower range
shows the key services involved in a server global value chain at each stage, and manufacture-related services cover several stages.

Source: Author based on interview of Chinese Taipei-based server manufacturer
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Research and design

A server global value chain starts with the specific needs and requirements for a server on the part of

the brand owner. The brand owner can either design the server in-house or work with the contractor

manufacturer to design it. Depending on the level of engagement of contract manufacturers, there are

two different ways that a server is designed:

e Original Equipment Manufacturing (OEM) refers to the brand owner designing the server and
passing it to the contract manufacturer to build it.

® Original Design Manufacturing (ODM) refers to the brand owner asking the contract manufacturer
to design and produce the server.

Once a server is designed, the contract manufacturer will carry out three important testing.

a. Engineering verification test, EVT. It assesses whether the design is free from any engineering bugs
and all product functions conform to the needs of brand owner.

b. Design verification test, DVT. Once the product passed EVT tests, a pilot run will build several
units with parts out of hard tooling. These units are subjected to various reliability and compatibility
tests to ensure products can meet brand owner’s requirements in compatibility and reliability.

c. Production process verification test, PVT. In PVT, higher volume are subjected to pilot run process
is fined tune until yield rate meet customer requests.

Procurement

The next stage of a server global value chain is procurement. The contract manufacturer will purchase

components to mass build servers following the prototype. There are three sources of components:

e (Certain components are sourced from designated suppliers of the brand owners.

e [f brand owners do not have designated suppliers for certain components, the contract manufacturer
can source components from its own preferred suppliers.

¢ Contract manufacturers could also produce certain components that meet the design requirements
of a server.

In general, 70 percent of the server components are sourced from external suppliers, which account for
a substantial part of the value generated in the chain. For server production, key components are
controlled by Intel, Samsung, and Seagate. As an industry practice, if the purchasing volume is high,
the contract manufacturer will purchase directly from components suppliers; however, if the purchasing
volume is low, the contract manufacturer could turn to an agent, who will collect and combine the orders
from many contract manufacturers and purchase in bulk.

Production and testing

After procurement, the contract manufacturer will conduct an incoming quality control inspection to
ensure that the components meet the requirements of server design and functionality. Various testing
procedures are required for quality assurance. Servers need to meet industry standards and/or the
standards of brand owners, which are usually more stringent than industry standards. Figure 5.2
sketches the production process and the various testing procedures involved. From sourced components
to finished products, there are eight testing and inspection steps to ensure quality and functionality.
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Figure 5.2. Server Testing Requirements at Different Stages of Production
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Note: Dark color highlights various testing in the production process.
Source: 2013 annual report of the interviewed server manufacturer

Towards the end of production, a final testing on overall functionality and the quality of the product is
carried out. However, this testing is not done in the destination markets, it is performed in Chinese
Taipei. Once the server has passed the final testing process, it is considered finished and ready for
shipping to destination markets. But the contract manufacturer will not ship the finished products as a
whole. It will remove the key components from the finished products, leaving only the barebones, which
represents only around 30 percent of the value of a server.

The key components of a server are the CPU, the hard disk drive and the memory unit. All these
components contain elements whose prices can fluctuate considerably. The price trend, however, tends
to be in a downwards direction because of rapid technological change in this industry.

Logistics

The barebones are then shipped to destination markets, in this case the Americas, by logistics providers.
Depending on the destination, shipping requires a significant amount of time, especially if the contract
manufacturer is located in Asia and major markets are in North America or Europe, which would require
over a month. To avoid the risk of losing too much value on the key components due to a drop in price,
contract manufacturers choose to ship the barebones and then source the key components right before
the barebones arrive.

Assembly and package

In the destination markets, the barebones and newly-purchased key components are assembled together.
At this stage, the servers are ready to use. The next step is packaging, for example the United States,
the contract manufacturer will put the brand of the brand owner or its own brand. After that, a server is
finalized and readied for distribution.

Distribution and after-sales service
The brand owners sell the servers through their distribution channels and provide after-sales service
directly. If the contract manufacturer has its own brand, it could also sell directly to customers,

categorized as ODM direct. In this case, the contract manufacturer will be responsible for the after-sales
service.
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Repair and recycle

Once a server is put into use and runs toward the end of its life cycle, usually 5 years, it then will be
returned and re-manufactured, which marks the end of this server global value chain. The repair and re-
manufacturing can be done by the original contract manufacturer or companies that are specialized in
repair and recycle.

5.4. Services along the Server Global Value Chain

A total of 54 main services categories have been identified in the server global value chain, which can
be disaggregated into the 96 separate services recorded in Appendix A. Information is not available on
the share of these services in overall value creation. Research and design are usually high value-added
services. According to the company, the value of manufacture-related services is not as high as physical
components*. This is due to the nature of the sector - key components and physical materials hold the
predominant share of value in a server.

The 54 aggregated categories of services have been listed in Table 5.1 as horizontal services and value
chain specific services. Under horizontal services, 25 items are included, covering management and
operation-related services, which are required at all stages of the value chain. The value chain specific
services, include 29 items, and can be categorized by stages in which services are prominently involved.
In order to avoid duplication in Table 5.1, services that are required in the previous stage are not shown
twice.

Table 5.1. Main Service Categories in a Server Global Value Chain

Horizontal services Value chain specific services
Company registration and licensing Research & Market research, customer needs
services design assessment
Set up offices, computers Conception of the product
Financial services (include IPO related
services) Design the product
Procurement Customs-related services (for import &

Service charges for listed companies export)
Accounting, auditing and bookkeeping
services Procurement service

Freight transportation services (raw
Legal consulting materials)
Human resources Storage of raw materials — general storage
Telecom services Production Installation of production equipment
Information technology services & testing Utilities (electricity, water and gas)
Insurance service Production administration/ management
Public relations services Technical testing
Business hospitality Manufacture
Social insurance for factory workers Meeting international standards

Maintenance and repair production
Accommodation for workers and managers equipment

4 Though the value creation of services in the server global value chain is not high, it is understated. There are
implicit services in production of the key components, as these require R&D, and specialized IT and
engineering services, which are not counted separately in the server global value chain.
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Canteen service Sewage water treatment services
Training services (for workers) Logistics Product testing (for export market)
Security services Freight transportation
Cleaning services Freight insurance
Waste collection services Assembly &  Design of packages
Government inspections on work package
environment Packaging services
Travel services Distribution  Advertising
Visa and immigration services & after-sales Marketing (trade fairs and conventions)
Patent and trademark protection services Warehousing
Industry association membership Retail trade services
Interaction with Trade Union Market research/consulting services
News and information service
Maintenance and after sales services
Repair & Recycling services
recycle Disposal services

Source: Author based on interview of Chinese Taipei-based server manufacturer.

Value added by Services

The 96 services categories are listed in the second column of Appendix A tables according to the Central
Product Classification list (United Nations). The disaggregation underlines the sophistication of
services in the chain, as well as the varied sources of value created by services.

The 25 horizontal services in Table 5.1 add up to 49 more detailed categories that appear in Appendix
A. Financial services and insurance services involve a relatively large number of different services.
Under financial services, eight different services included are investment banking services, mergers and
acquisition services, corporate finance and venture capital services, deposit services, credit-granting
services, financial consultancy services, foreign exchange services, and corporate tax consulting and
preparation services. Included under insurance services are life insurance and pension services, accident
and health insurance services, other property insurance services, and general liability insurance services.
The company has to use various financial services, because it has operations worldwide and is listed on
the stock exchange. Insurance services are required by law and regulations.

The 29 value chain specific services in Table 5.1 break out into 47 different services in Column 2 of
Appendix A Table. In the 7 value chain stages listed in Table 5.1, the 8 broad categories in the
production and testing stage contain a total of 15 distinct services. The next highest spread of different
services is in the distribution and after-sales category, where the comparable numbers are 7 and twelve.

In-house Services and Qutsourced Services

Among the 96 services listed in Column 2 of Appendix A, some are produced in-house and some are
outsourced either to affiliates of the company or to a third party. In certain instances, one service can
be supplied both internally and externally. Detailed listings on how services enter the value chain are

provided in Appendix A. Table 5.2 indicates how services have entered the value chain.

Table 5.2. Number of Services by Source

Supplier of services Horizontal services Value chain specific services
Company only 5 0
Affiliates only 0 0
Third parties only 13 13
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Company and affiliates 1 4
Company and third parties 13 4
Affiliates and third parties 0 0
Company, affiliates and third parties 17 26
Total number of services 49 47

Source: Author based on interview of Chinese Taipei-based server manufacturer.

As mentioned previously, 49 horizontal services are related to the company’s management and
operations. There are only five services sourced exclusively in-house, and 13 services are supplied
exclusively by third parties. These are investment banking, corporate finance and venture capital, credit-
granting, financial consultancy, internet access, insurance, waste collection, industry association
membership services. The company and affiliates jointly provide one service, and the company and
third parties jointly provide 13 services. Seventeen services are partly sourced in-house and partly
outsourced to affiliates or third parties.

In-house services are essential services that lay the foundation for daily operations, such as financial
services; accounting, auditing and bookkeeping, human resources, etc. When the firm sources services
from its affiliates, it is mainly for resource sharing purposes so as to achieve economies of scale.
Services are sourced from third parties for many reasons, such as to leverage the expertise lacking in-
house, to conform to laws and regulations, to achieve economies of scale, to ensure access to the best
services, and/or to build a stronger relationship with related stakeholders. In some cases, using services
provided by third parties is simply due to a lack of feasibility to supply them in-house. There are also
services provided by the government, for example company registration services, licensing, visas,
environmental inspection etc.

As for value chain specific services, 47 services have been identified along the chain. Among these
services, third parties exclusively provide 13 services, including freight transportation, water
distribution, electricity and gas, technical testing for obtaining certificates for export markets, freight
insurance, retail trade, recycling, and disposal services. The company jointly with its affiliates provide
four services, and with third parties provide four services. Twenty-six services are simultaneously
supplied by the company, affiliates and third parties.

The company controls the majority of value chain services because they involve proprietary technology
or are necessary to ensure product quality. Outsourced services are considered mainly as non-core for
the company’s business and the company does not have the equipment, the expertise or the capacity to
provide such services.

5.5. Policies Affecting the Value Chain

One objective of this case study is to analyze the impact of policies and public and private standards on
the server global value chain, and based on that, to identify measures that government can adopt to
facilitate growth and contribution of services sectors to manufacturing value chains. The firm was of
the view that no significant policy-related barriers hindered the expansion of its value chain. The
company has managed multinational operations for many years, and has gained valuable experiences
and financial resources in adapting to different policy environments and regulations. This did not mean,
however, that policies never added unnecessary costs across the value chain.
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Trade policies

As the company needs to source components from overseas and ship barebones to destination markets,
trade policies play a role at procurement and assembly and package stages of the value chain. Tariffs
can be a potential hindrance to server import or export, but the tariff rates on IT products are already
low. Many components, such as CPUs, enjoy a zero tariff rate in international trade. Therefore, the
company does not view tariffs as a big barrier to its business.

Globally, trade in many IT products are governed by Information Technology Agreement (ITA) signed
in 1997. Today, some of the goods covered by the original ITA are obsolete, such as word-processing
machines, accounting machines, magnetic tapes, and so on. There are other products that are being
phasing out, such as electronic calculators, analogue or hybrid computers, input or output units, etc. By
contrast, many new products developed since the mid-1990s are not part of the agreement, such as
digital video discs (DVDs), media player 4 (MP4), liquid-crystal displays (LCDs), etc. (APEC PSU,
2013). Signatories to the ITA are currently negotiating an expansion of the ITA to cover newly-emerged
products. A modernized ITA could make a valuable contribution to growing the server market.

Public and private standards

In the IT industry, a company has to meet numerous standards to be a qualified supplier, manufacturer,
or distributor. There are both public and private standards, though private standards are more dominant
in this industry. Public standards, under rules and regulations, mainly concern public health,
environment, consumer safety and safety at work place. The difficulty in complying with public
standards lies in cross-border trade, when different economies have different public standards that
companies are required to follow. Substantial resources are needed to ensure compliance with these
public standards.

Private standards are more diverse, detailed, and specific, and mainly cover three areas:

1) Operation and product-specific standards: these are standards set up by industry associations,
private companies who have an influential position in the industry, or the brand owners who have
their own standards for a product. TL9000, for example, is an international standard on quality
management systems to meet the supply chain quality requirements of the global information and
communication technologies industry.

2) Brand specific standards: these standards are implicit rather than explicit, in the sense that the
quality characteristics of the product are signaled by the branding. They reflect the market position
of the component suppliers or the identity of the brand owner. For example, in the server sector,
Intel and AMD are two leading manufacturers of CPU, and the barebones of a server have to be
designed for a CPU from one of the two. During production, contract manufacturers need to meet
specific standards of the brand owner, who uses these standards to differentiate its brands from
others.

3) Private standards with a public nature: these are standards established by international alliances or
entities to meet social objectives, such as a safe and healthy work environment, environmental
sustainability etc. Examples are ISO 14001 Environment Management System, OHSAS18001
Occupational Health and Safety Management®, Electronic Industry Code of Conduct, and Design
for Environment.

The company devotes considerable resources to meeting these standards, such as using special
equipment, assigning dedicated personnel, putting in place specific procedures, and so on. Often, the
company has to pay third parties who established these standards to certify its products or operations.
The incremental costs from all the certifications add up to a significant amount.

5 OHSAS is a British Standard designed to work alongside UK health and safety legislation. It has been
tweaked to confirm to ISO standards and hence it is a higher standard.
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Labor supply and mobility

Although the company has not experienced any issue in accessing labor supply, retaining staff or labor
mobility, it is an area where potential difficulties may arise. The company’s main production sites are
in China, where labor supply is in abundance. But recently, the wages of Chinese workers have been
rising, which increases production costs. In the meantime, prices of servers are declining, squeezing the
profit margin of server manufacturers.

The company runs R&D centers in Chinese Taipei. An emerging trend is for more and more well-
trained researchers and engineers of Chinese Taipei-based companies to be headhunted by Chinese
companies, who offer better compensation packages.

Due to its multinational nature, the company needs to send personnel to various plants to oversee or
supervise operations. So far, the company has not faced any problem in sending staff to its affiliates in
China, Europe or the United States. But the company is aware that if it expands operations in other
locations in the future, labor mobility may arise as an issue.

Intellectual property protection

In general, as a multinational IT firm, the company has taken effective measures to protect its
intellectual property. But as mentioned in the last section, it is a growing concern that researchers and
engineers leave companies based in Chinese Taipei to join Chinese companies, because researchers and
engineers carry the product and process knowledge with them and it is highly possible that the Chinese
companies they join are competitors.

5.6. Conclusions and Policy Recommendations

This case study presents the background of server market and production, examines the server global
value chain, identifies the services along the chain, and studies the policies affecting the development
of the value chain. The server global value chain is complex and sophisticated. A contract manufacturer
needs to have multinational capacity to organize and manage it. Various policies and standards shape
the development of the chain, and impact the competitiveness of the server manufacturer.

Looking ahead, a successful expansion of the ITA would add momentum to the development of the
global IT industry. Although tariffs on many IT products are quite low, there is still scope to reduce
them further or to eliminate them in some markets. The IT industry is the backbone of modern
economies, and it is critical to ensure open trade in IT products. An extended coverage of quality IT
infrastructure is essential to develop a knowledge-based economy.

Public and private standards are necessary to ensure public wellbeing and product quality. But too many
standards complicate production and operations, and incur significant costs for the company. Mutual
recognition agreements can help reduce the burden on firms.

Labor shortage is a looming issue, and could be solved partially through smart manufacturing, which
integrates information along value chains, optimizes manufacturing intelligence, operates industrial
plants though innovation, and reduces production costs. Smart manufacturing improves operational
efficiency and labor productivity, and helps to ease the constraint of labor shortage. Labor mobility is
another area which can help the smooth functioning of businesses. Visa facilitation and more open labor
markets are critical for the survival and growth many companies in the region.
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Protection of intellectual property through stricter implementation is also another key area for public
policy. Where researchers and engineers possess patented knowledge and join competitor companies,
more stringent rules in the contract may be required on maintaining trade secrets. In such cases,
governments could provide guidance on reasonable ways to protect trade secrets through the design of
employment contracts in the private sector.

Last but not least, facilitating the development of services catering to global value chains involves

multiple government agencies. Proper coordinating mechanisms to ensure corresponding measures are
carried out across different agencies to promote value chain development should be put in place.
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Abbreviations

AMD
Cisco
CPC
CPU
Dell
DVT
Fujitsu
HP
IBM
Intel
TIoT
PO

IT

ITA
Lenovo
ODM
OEM
Oracle
PVT
RAIDs
R&D
Samsung
Seagate

Advanced Micro Devices Inc.

Cisco Systems, Inc

United Nations Central Product Classification
Central processing unit

Dell Incorporated

Design verification test

Fujitsu Ltd.

Hewlett-Packard

International Business Machines Corporation
Intel Corp.

Internet of Things

Initial public offering

Information technology

Information Technology Agreement
Lenovo Corp.

Original design manufacturing
Original equipment manufacturing
Oracle Corporation

Product verification test

Redundant Array of Inexpensive Disks
Research and development

Samsung Group

Seagate Technology
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Appendix A

Services in Server Global Value Chain

Services Corresponding CPC In-house
Rev. 2 code

Value Chain Specific Services

Manufacturing of Computer Servers

If outsourced Bundled

To affiliates; To third parties; reasons

reasons

Stagel: research and design

1. Market research, customer 837 Market research and public X
needs assessment opinion polling services
2. Conception of the product | 8112 Research and experimental X

development services in engineering
and technology

3. Design the product 8314 Information technology design X
and development services
8391 Speciality design services X
8392 Design originals X

Stage 2: procurement
4. Customs-related services 85999 Other support services n.e.c. X
(for import)

5. Procurement service 85999 Other support services n.e.c. X
6. Freight transportation Division: 65 - Freight transport

services (of raw materials)  services

by road, rail, sea or air

X: resource sharing  X: certain industry trend, new
application, etc.
X: resource sharing = X: leverage the expertise

X: resource sharing = X: leverage the expertise

X: resource sharing  X: leverage the expertise
X: resource sharing  X: leverage the expertise

X: resource sharing  X: brokers for clearance, etc

X X: brokers/vendor
X: not feasible to supply in
house

X: resource sharing | X: transition

7. Storage of raw materials— | 67290 - Other storage and X
general storage warehousing services

Stage 3: production and testing

8. Installation of production 87320 Installation services of X
equipment industrial, manufacturing and service

industry machinery and equipment

X: resource sharing | X: certain type of equipment

X: resource sharing | X: certain type of equipment
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10.

11.

12,

13.

14.

Utilities (electricity, water
and gas)

Production administration
- Production management

Technical testing (1QC
inspection, visual
inspection, AOI/AXI test,
substrate OQA inspection,
package inspection)
Manufacture

Meeting international
standards

Maintenance and repair of
production equipment

87360Installation services of
electrical machinery and apparatus
n.e.c.

691 Electricity and gas distribution
(on own account)

692 Water distribution (on own
account)

863 Support services to electricity,
gas, and water distribution

83115 Operations management
consulting services

83116 Supply chain and other
management consulting services
83117 Business process
management services

83118 Head office services

8344 Technical testing and analysis
services

8874 Computer, electronic and
optical product manufacturing
services

8875 Electrical equipment
manufacturing services

990 Services provided by
extraterritorial organizations and
bodies

87156 Maintenance and repair
services of commercial and industrial
machinery

: resource sharing

: resource sharing
: resource sharing
: resource sharing

: resource sharing

: resource sharing

: resource sharing

: resource sharing

: resource sharing

: resource sharing

X:lack of expertise
X:lack of expertise

X:required by law and
regulations

X: for better management

X: for better management

X: economic scale

X: economic scale

X: strong relationship with the
related stakeholder

X:lack of expertise and for
better service
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15. Sewage water treatment 94110 - Sewerage and sewage X X: required by law and
services treatment services regulations

16. Product testing (for 8344 Technical testing and analysis X: strong relationship with the
obtaining certification at services related stakeholder
the export market)

17. Freight transportation 651 Land transport services of X: not the core business
(domestic and cross- freight X: not the core business
border) 652 Water transport services of

freight X: not the core business
653 Air and space transport services
of freight X: not the core business

67910 Freight transport agency
services and other freight transport

services

18. Freight insurance 71333 Freight insurance services X: not the core business

19. Design of packages 83919 - Other specialty design X X: leverage the expertise
services

20. Packaging services 85400 Packaging services X X: resource sharing = X: economic scale

21. Advertising 8361 Advertising services X X: resource sharing = X: leverage the expertise
83611 Full service advertising X X: resource sharing = X: leverage the expertise
83612 Direct marketing and direct X X: overseas partner

mail services
83619 Other advertising services

22. Marketing (attending trade = 8596 Convention and trade show X X: resource sharing  X: leverage the expertise
fairs and conventions) assistance and organization services
83114 Marketing management
consulting services X X: resource sharing  X: leverage the expertise
23. Warehousing 672 Storage and warehousing X X: resource sharing | X: EU/US partner
services
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624 other non-store retail trade
services
25. Market 8370 Market research and public
research/consulting opinion polling services
services 8311 Management consulting and
management services
84410 News agency services to
newspapers and periodicals

24. Retail trade services

26. News and information
service (PRNewswire/
Thomson Reuters)

27. Maintenance and after
sales services

8713 Maintenance and repair
services of computers and peripheral
equipment

8715 Maintenance and repair
services of other machinery and
equipment (including electrical
machinery and apparatus,
telecommunication equipment and
apparatus, commercial and industrial
machinery, etc.)

X: resource sharing

X: resource sharing

X: resource sharing

X: better coverage
X: leverage the expertise
X: better service coverage

X: strong relationship with the
related stakeholder

X: certain maintenances and
service agreement

X: certain maintenances

Stage 7: repair and recycle

894 Material recovery (recycling)
services, on a fee or contract basis
943 Waste treatment and disposal
services

28. Recycling services
29. Disposal services

Horizontal services

X: required by laws and
regulations
X: required by laws and
regulations

30. Company registration and 91138 - Public administrative
licensing services services related to general

economic, commercial and labour

affairs

8733 Installation services of office

and accounting machinery and

computers

31. Set up offices, computers

X: resource sharing

X: resource sharing

X: government service

X: government service
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32. Financial services (including
IPO related services)

33. Service charges for listed
companies in the securities
market

34. Accounting, auditing and
bookkeeping services

35. Legal consulting, including
legal compliance, dispute
settlement and arbitration

36. Human resources

37. Telecom services

7120 Investment banking services
71511 Mergers and acquisition
services

71512 Corporate finance and
venture capital services

7112 Deposit services

7113 Credit-granting services
71591 Financial consultancy services
71592 Foreign exchange services
8231 Corporate tax consulting and
preparation services

71552 Financial market regulatory
services

8221 Financial auditing services

8222 Accounting and bookkeeping
services

8212 Legal advisory and
representation services concerning
other fields of law

8213 Legal documentation and
certification services

82191 Arbitration and conciliation
services

8512 Labour supply services

8511 Personnel search and referral
services

83113 Human resources
management consulting services
841 Telephony and other
telecommunications services

: resource sharing

: resource sharing

: resource sharing

: resource sharing

: resource sharing

Manufacturing of Computer Servers

X: leverage the expertise
X: leverage the expertise

X: not the core business
X: required by laws and
regulations

X: leverage the expertise
X: required by laws and
regulations

X: required by laws and
regulations
X: required by laws and
regulations

X: required by laws and
regulations

X: required by laws and
regulations

X: required by laws and
regulations

X: better coverage

X: better coverage

X: better coverage
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38. Information technology
services

39. Insurance service
(commercial life and
accident/health insurance,
property insurance for the
factory compound, product
quality insurance,
management liability
insurance)

40. Public relations services

41. Business hospitality

42. Social insurance for factory
workers

43. Accommodation for
workers and managers

44. Canteen service

45. Training services (for
workers)

46. Security services

8422 Internet access services
83132 IT support services

83151 Website hosting services
8422 Internet access services

7131 Life insurance and pension
services

7132 Accident and health insurance
services

71334 Other property insurance
services

71335 General liability insurance
services

83121 Public relations services

63 Accommodation, food and
beverage services

91320 Administrative services
related to government employee
pension schemes; old-age disability
or survivors' benefit schemes, other
than for government employees
91330 Administrative services
related to unemployment
compensation benefit schemes
63220 Room or unit accommodation
services for workers in workers
hostels or camps

72111 Rental or leasing services
involving own or leased residential
property

63393 - Other contract food services
9291 Other education and training
services

8523 Security systems services

x| X

X: resource sharing

X: resource sharing

X: resource sharing

X: resource sharing
X: resource sharing

X: better coverage

X: better coverage

X: better service

X: better service

X: required by laws and
regulations

X: required by laws and
regulations

X: required by laws and
regulations

X: required by laws and
regulations

X: leverage the expertise
X: better coverage

X: required by laws and
regulations

X: required by law and
regulations

X: economics scale
X: certain professional training

X: for better service
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47.
48.

49,

50.

51.

52.

53.

54.

Cleaning services
Waste collection services

Government inspections on
fire prevention, health
hazards, environmental
protection and other
aspects

Travel services

Visa and immigration
services for foreign
investors/employees
(travel between
headquarter and offices in
different economies)
Patent and trademark
protection

Industry association
membership

Interaction with Trade
Union

8525 Guard services
85330 General cleaning services
942 Waste collection services

91133 - Public administrative
services related to mining and
mineral resources, manufacturing
and construction

91290 - Public administrative
services related to other public order
and safety affairs

642 Long-distance transport services
of passengers

641 Local transport and sightseeing
transportation services of
passengers

91290 - Public administrative
services related to other public order
and safety affairs

8396 Trademark and franchises

9511 Services furnished by business
and employers organizations

9512 Services furnished by
professional organizations

9520 Services furnished by trade
unions

: resource sharing

: resource sharing

: resource sharing

: resource sharing

: resource sharing

: resource sharing

Manufacturing of Computer Servers

X: for better service

X: economic scale

X: required by law and
regulations

X: required by law and
regulations

X: required by law and

regulations

X: better coverage

X: better coverage

X: required by laws and
regulations

X: required by laws and
regulations
X: strong relationship

X: strong relationship

X: strong relationship
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Chapter 6

Wastewater Treatment Services in GVCs

Arian Hassani' and Andre Wirjo*

6.1. Industry Overview

Driven by various issues such as rapid urbanization, growing populations, the importance of
sustainability and the need to mitigate climate change, issues related to water have gained significant
prominence in recent years. The 2015 United Nations World Water Development Report noted that the
planet is expected to face a 40 per cent shortfall in water supply by 2030 unless the management of this
resource is dramatically improved.

With such information widely available, it is no surprise that the water DBO market is estimated to
grow at a compound annual growth rate (CAGR) of 8.6 per cent between 2010 and 2020 (Royan, 2012).
However, it is worthwhile to mention that the global expansion is not only led by the emerging needs
of developing economies, but also by the upgrading requirements of plants in developed economies.
Indeed, while the CAGR for the Asia-Pacific region is forecast to grow at 10.4 per cent between 2010
and 2020, the CAGR for North America is also growing healthily at 7.8 per cent over the same period.

As an industry, water treatment evolves continuously with time. The technological, logistical, and
regulatory complexities associated with water treatment make bundled design, construction, and
operation service packages highly profitable. Water infrastructure, industrial needs and uses, in addition
to environmental norms and regulations, make the water DBO market highly sensitive to local
conditions and know-how. In line with the idea of sustainability, the trend for water treatment has also
moved toward sustainable water management solutions®. Among newly-employed technologies are the
use of membrane bioreactors and organisms to treat wastewater.

The key to competitive positioning in water DBO market appears to lie in the provision of fast, low-
cost, and environmentally-friendly services that embody a “plug-and-play” component. This is
especially true in markets where the labour pool tends to be made up of low-skilled workers because it
minimizes knowledge-specific/specialized local interventions. To maintain a competitive edge,
industry players need to carve out “clear geographic priorities, balanced business models, and state-of-
art technologies so as to constantly stay ahead of environmental challenges and client needs” (Royan,
2012).

6.2. Background Information of Firm*

The firm depicted in this case study provides end-to-end waste water treatment and management
services, from data gathering and analysis, to the design and construction of water treatment plants, and
the manufacturing and sales of water treatment products and chemicals. It is headquartered in Japan
and currently has operations in China, Chinese Taipei, Thailand as well as Viet Nam. It has plans to
expand to Indonesia and other economies in Southeast Asia.

! Research Manager at Fung Global Institute

2 Researcher at APEC Policy Support Unit

3 In terms of water reuse and recycling, in addition to adopting more sophisticated technologies and reducing the
carbon footprint.

4 All information about the firm in this case study is from its corporate brochure as well as from the interview.
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The firm’s client base generally stems from the automotive and food and beverage industries. To meet
customers’ diverse wastewater treatment needs, the firm determines the optimum processing conditions
and proposes the use of its proprietary treatment procedures. The firm does not only deal with the
establishment of new water treatment plants, but also meets the modification and enhancement needs
of already-existing plants.

Central to the firm’s business model is its proprietary biological chemical which has been developed
in-house and used in virtually all of the firm’s recommended treatment procedures. This chemical
contains living microbes/bacteria that can decompose various kinds of organic matter commonly found
in wastewater discharged by manufacturing plants. More importantly and in the context of
environmental-friendliness, water and carbon dioxide are the two main by-products generated by the
firm’s treatment procedures. In contrast, other wastewater treatment procedures usually lead to the
formation of larger quantity of sludge (see Table 6.1).

Table 6.1. Comparison between firm’s and other physicochemical treatment process

Firm’s treatment process Other physicochemical treatment
process

Automated operation, require fewer Manual operation, require more staff

staff

Minimal sludge and other by-products Abundant sludge and other by-products

Utilize less chemicals Utilize more chemicals

Treatment plants occupy smaller area Treatment plants occupy larger area

Treatment cost for different industry and Treatment cost for different industry and
type of wastewater ranges between ¥ 1  type of wastewater ranges between ¥ 18
million and ¥ 20 million million and ¥ 80 million

Source: Courtesy of the firm with modifications by APEC Policy Support Unit.

As sludge treatment costs continue to rise worldwide, many companies are starting to avoid processes
that will lead to the production of large quantities of sludge. Depending on the industry and type of
wastewater, firm’s technology can reduce the cost of its clients’ wastewater treatment process to
between 1/3 and 1/25 the original cost. Even in Thailand, where sludge treatment has remained
affordable, the firm continues to grow its customer base. Other advantages of firm’s treatment process
vis-a-vis other treatment process include automation, less chemical utilization and more compact
treatment plants (see Figure 6.1).

Figure 6.1. Layout of wastewater treatment facility of a client before and after installation of
firm’s wastewater treatment plant

Before: old facility required more space
= ~m TN A y ‘
A
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After: minimal space required

11} 1k [l

Source: Courtesy of the firm

6.3. Description of the Value Chain

This case study will focus on the firm’s Thailand subsidiary and examines a particular water DBO value
chain that the subsidiary provides to its automotive client in Thailand.

Although the case study has focused on a value chain specific to a client to facilitate the mapping
process of services needed, it should be noted that a similar value chain generally applies to clients from
different industries. Variations, if any, are usually observed in the type of biological chemicals used to
treat the wastewater considering that different wastewater are made up of different components. As an
illustration, wastewater produced by sugar manufacturing plant may be different in content from that
produced by automotive manufacturing plant. In addition, firm shared that wastewater produced by
certain industries such as automotive need to be pre-treated prior to treatment with its biological
chemical while that from industries such as food do not need pre-treatment.

For the purpose of this case study, the value chain begins when the firm receives a request from its
client to provide water treatment DBO services and ends when the firm operates the treatment plant on
behalf of its client, which includes services such as monitoring and maintenance and disposal of
treatment by-products (see Figure 6.2)
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Figure 6.2. Dimension of the value chain covered by case study

Analysis of samples

Design and proposal of customized solution

On-site testing and fine-tuning of solution

Plant construction

Logistics and customs for equipment and chemicals

Certification and commissioning of plant

Source: APEC Policy Support Unit based on firm interview
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Customization of design and equipment

Identification of contractors for construction

Planning for construction

Maintenance and repair services of plant

Remote monitoring of plant

Continuous research and development to identify new
components in wastewater
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Design

Upon receiving a request from its client in the automotive industry to provide water DBO services to
its manufacturing facility in Thailand, the firm flies in engineers from its headquarters in Japan to
collect, analyze, and run tests on samples from the client’s existing water treatment plant. The entire
process has to be done in Thailand because of the instability of the contents within the wastewater.

Based on the test results, the engineers design and suggest a customized treatment solution that is tested
on-site and fine-tuned as the pilot proceeds. Past experience in working with the client on the same
project for its facility in Japan also helped the firm to quickly identify the client’s needs.

Pre-building

Once the samples from its initial pilot are further assessed and its client is satisfied with the proposed
solution, the firm moves to the pre-building stage of the treatment plant where among others, it carries
out an assessment of the prospective site for the plant and fine-tunes the design and customization of
its equipment.

In addition, the firm has to obtain construction permits from relevant government agencies and identify
contractors to outsource construction activities such as welding and piping work, which very often have
to be local firms.

Building

The construction period for a treatment plant usually takes approximately six months. During this time,
the firm will also be importing core equipment and chemicals from Japan so that they can be installed
when the plant is ready. The firm takes care of the certification and commissioning services of the
equipment as well.

Operation

As part of its strategy to capture more from its value chain, the firm never supplies its proprietary
biological chemical on its own. Instead, it provides them together with wastewater treatment services.
In order to make sure its proprietary technology is well-protected, it essentially undertakes all
operational activities of the treatment plant, including regular testing of treated water, remote
monitoring of the plant, maintenance and repair of installed equipment, as well as continuous research
and development to identify new chemicals that need to be removed from the water prior to discharge
into public area. Firm also takes care of arranging logistics firm to collect the oil by-products produced
by its treatment process.

6.4. Services along the Value Chain

Services identification and value contribution
A total of at least 118 services can be identified in this value chain, and have been listed in Appendix

A under 54 more aggregated categories. The services have been grouped according to the various stages
within the chain: 1) services provided during the design stage, ii) pre-building services, iii) services
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provided during the building stage, iv) services during the operation stage, and v) back-office services
(see Figure 6.3).

Figure 6.3. Breakdown of services by stage and examples of key services

Back-office:

Design:

Headquarter services
IT services
Legal services

® Analysis services
® Design services
® Engineering services

Operations:

Pre-building:

Maintenance and repair

services e Site assessment services
® Remote monitoring ® Engineering services
services e Construction planning

services

Building:

e  Construction services

* Transport/logistics services

e Certification and commissioning
services

Source: Compiled by APEC Policy Support Unit

Although there is limited information on which services inputs are the most important in terms of value
added, it can be surmised that engineering services are perhaps among the most critical inputs because
they are pervasive throughout the entire DBO chain, with the exception of back-office support. The
substantial number of services entering the value chain described in this case study shows that services
are ubiquitous and crucial for the value chain to function properly.

The important role of services in the value chain can also be seen in the number of staff involved. The
complement of five staff in the firm’s Thailand subsidiary is generally providing services to clients and
none are directly involved in the chemicals and equipment manufacturing processes. Among the
services activities provided are engineering services throughout the entire DBO value chain, remote
monitoring services of installed equipment, as well as sales & marketing services for its product-cum-
services offerings.

From a cost perspective, the firm indicated that the cost of the chemicals and equipment is relatively
low compared to the costs of services identified in Figure 6.3. Moreover, the cost of chemicals and
equipment also embodies a number of services inputs such as research & development activities
undertaken to formulate the chemicals, and design services for the equipment.

In the near future, the share of services in the value chain is expected to fall slightly as the firm is
currently building a chemical manufacturing and centralized wastewater treatment facility in Chonburi
Province. The facility is expected to become operational by mid-2015. The services share in total value
will nevertheless remain significant because the facility intends to expand its customer base to include
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clients who prefer to have their wastewater treated at a central location. Among the additional services
that will be required for this new offering is transport/logistics services to transport wastewater from
clients’ plants to the firm’s facility. The firm’s expansion plans in Southeast Asia also suggest that the
Thailand office may have a regional role to play, such as the provision of regional headquarters services.

Outsourcing, bundling and other aspects of services supply

Among the 118 services identified in this value chain, 54 are supplied in-house, 3 are partially
outsourced and the remaining 61 services are fully outsourced (see Appendix A)°.

Services provided entirely in-house are those that the firm considers core services activities such as
project-specific design and engineering services, analysis services of samples, installation and
commissioning services as well as remote monitoring of treatment plants. These services are provided
in-house to minimize the risk of proprietary information leakage. In fact, the firm not only keeps most
of its core services in-house (i.e within its Thailand operations), but it actually obtains them from its
headquarters in Japan. From the collection and analysis of a client’s wastewater, to the testing, design,
and implementation of treatment systems, in-house talent is solicited from Japan. Even the core
components of a treatment plant are produced in-house in Japan and shipped to Thailand for assembly.
Besides ensuring the security of its proprietary information, these arrangements allow the firm to
overcome the lack of skilled labour locally. Furthermore, firm representatives noted that it takes years
of on-the-job training to reach the required level of expertise.

In addition to its stringent outsourcing ethos, the firm also relies upon a strategic bundling of services
to ensure the sustainability of its cash flow generation model. As indicated earlier, the firm’s core asset
is the proprietary biological chemical which it manufactures in-house in Japan. If this product were sold
by itself in the market, clients would simply integrate it into their wastewater treatment procedures and
firm would not be able to obtain more value from its value chain. The biological chemical is not
complicated to produce, and when patents on the product run out, the firm will face heavy competition
and significant pressure to capture market share.

The firm realized that it could not depend on this core proprietary product alone to ensure the
sustainability of its business model. Instead, it decided to offer this proprietary chemical as a bundled
package of services that also includes proprietary treatment procedures. This particular addition makes
the core service more difficult to mimic as a bundle. With a relatively small initial investment (when
compared to ensuing cost savings) to build the water treatment plant, clients enter into what could
virtually be referred to as a “lifelong” (the duration of the life of the water treatment plant) contractual
agreement with the firm. As a result, the firm does not have to constantly seek new clients. Rather, it
can focus on providing top-notch, cutting-edge services to a few major clients who are bound to the
firm’s services over the long term.

5> The reasons identified by the firm for outsourcing depend on the services involved, but can generally be
grouped into the following explanation categories: i) government services, such as company licensing and
issuance of construction permits for plants; ii) services required by laws and regulations, such as by-product
collection services following wastewater treatment and auditing services; iii) lack of feasibility to supply service
in-house, such as utilities and freight insurance services; iv) lack of expertise such as site assessment and
preparation services; v) external economies of scale such as transport/shipping services of chemical solutions
and equipment; vi) need access to the best services, such as metalwork and piping services for its plants; vii)
need for strong relationships with government agencies, such as customs clearance services and viii) network
economies such as personnel search and referral services.
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Several of the firm’s offerings are provided as bundled services. One example of such bundled services
is transport/shipping services of chemical solutions. The package offered by the third-party logistics
firm includes customs clearance, a vehicle and driver (as well as vehicle repair and maintenance) if land
transportation is involved, the unloading and transfer of goods at the warehouse, insurance and other
financial services. Another important example in this value chain is construction services where in
addition to the construction itself, the contractor would be responsible for a range of other services,
including sourcing of workers and construction equipment, providing training to workers, purchasing
their insurance and possibly housing them in temporary accommodation throughout the entire
construction period.

6.5. Policies Affecting the Value Chain

An important part of this study involves the analysis of how government policies affect the value chain
(see Appendix B). The case study firm has constructed a business model that combines the manufacture
of proprietary biological chemical and other products with customer contracts that embody a range of
services. This multi-product business model is not uncommon in the world of global value chains and
it makes enterprises sensitive to a range of possible policy risks, including in respect of services. A
number of different policies could therefore undermine the firm’s strategy and overall viability.

Enforcement of environmental laws and regulations

The firm’s product-cum-service offerings are competitive both in terms of cost and environmental
friendliness. Its wastewater treatment technology reduces cost by between 1/3 and 1/25 of the previous
cost. The firm’s proprietary process also utilizes a lesser quantity of chemicals and produces less sludge
compared to other treatment procedures. An increasing awareness among individuals and firms of the
need to minimize environmental degradation might have served to increase the firm’s client base. But
interest in Thailand and a few neighboring economies in the company’s offerings has seemingly been
driven more by cost considerations. The environmental-friendliness aspect comes either: 1) as a bonus;
2) because it comprises part of the corporate social responsibility (CSR) policy of its clients; or 3)
because it is a requirement of clients of firms supplied by the case study company.

One explanation for a weak response on the environmental side of things could be a lack of enforcement
of environmental laws and regulations, notwithstanding strict laws on the maximum allowable limit for
treated wastewater discharged in public domains (Chemical Oxygen Demand (COD) of less than
120mg/1)°. This leads to situations where treatment of industrial wastewater is more process-driven to
adhere to Section 70 of the Enhancement and Conservation of National Environmental Quality Act B.E.
25357; despite not observing the stipulated limits for industrial discharge, firms try to build water
treatment facilities as required in order to minimize the risk of being found non-compliant.

® Chemical Oxygen Demand (COD) of up to 400mg/1 is allowed for food furnishing factories, animal food
factories, textile factories and pulp and paper factories

(http://www.pcd.go.th/info _serv/en reg std waterO4.html).

7 Section 70 of the Enhancement and Conservation of National Environmental Quality Act B.E. 2535 (1992)
states that as determined by the pollution control authorities, the owner or possessor of the point of source of
pollution may have the duty to construct, install or bring into operation an on-site facility for wastewater
treatment or waste disposal. For this purpose, the firm concerned may be required to commission a Monitoring
Control Operator to control wastewater treatment or a waste disposal facility that shall be constructed, installed
or brought into operation accordingly. More details can be obtained at:

http://www.pcd.go.th/info_serv/en reg envi.html.
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The issue is further compounded when even Section 70 as well as related Sections 71 and 728 are not
fully enforced, leading to many firms not installing wastewater treatment operations on-site or sending
their wastewater to centralized wastewater treatment plants. Indeed, government regulators rarely check
the quality of industrial discharge into public domains such as rivers and appears, for now, to leave
compliance to individual firms’ responsibility. This leads to a situation where only firms that care about
the reputational risk of a lack of enforcement in their own economies, or have their own CSR, to
undertake proper wastewater treatment processes.

When government regulators come for inspection visits, they sometimes appear to have limited
knowledge of the technology behind wastewater treatment. In such cases they may sign off on reports
with whose contents they are not entirely familiar. This will tend to make site visits more of a cost than
a benefit.

Intellectual property (IP) regime

As a developing, middle-income economy, the economic prospects of Thailand are attractive to
businesses. Besides hoping to reach out to more clients via its current offerings, the firm is currently
constructing a chemical manufacturing and centralized wastewater treatment facility in Chonburi
Province. The facility, when operational in mid-2015, will treat wastewater from clients that do not
have their own treatment facilities, or prefer to treat them in a centralized facility.

One important consideration among businesses, including the firm when executing its expansion plan,
pertains to the host economy’s intellectual property (IP) regime. Depending on its perception of the
current IP regime, businesses may exercise more caution about transferring technology and knowledge
to their local operations.

Acknowledging the importance of IP protection, the Thai government has taken steps to enhance its IP
regime so that it is more in line with international standards of protection and enforcement. It established
the Central Intellectual Property and International Trade Court (CIPITC) in 1997 to adjudicate cases
involving IP’. It also signed the Paris Convention for the Protection of Industrial Property and the Patent
Cooperation Treaty, in 2008 and 2009 respectively, to align its national standards better with those set
out in the WTO Agreement on Trade Related Aspects of International Property Rights (TRIPS)
agreement. More recently, it has established the National IPR Centre of Enforcement (NICE) to
coordinate efforts to prevent IP violations'®.

Yet, the firm continues to express concerns about transferring technology and technical know-how to
its local operations. This is not a surprising finding because despite the steps mentioned above, Thailand
has been in the Watch List (WL) or Priority Watch List (PWL) of the US Trade Representative (USTR)
Special 301 Report since its inception in 1989'!. The annual report provides a review of the state of IP
protection and enforcement by US trading partners.

8 Section 71 and 72 of the Enhancement and Conservation of National Environmental Quality Act B.E. 2535
(1992) require the owner or possessor of any point source of pollution to send its wastewater to the centralized
treatment plant if the operation concerned does not have on-site facility. More details can be obtained at:
http://www.pcd.go.th/info_serv/en reg envi.html.

° More information about the Central Intellectual Property and International Trade Court (CIPITC) can be
obtained at: http://www.ipitc.coj.go.th/?co=en

10 http://www.aseanbriefing.com/news/2014/08/2 1/thailands-intellectual-property-regime.html

1

https://ustr.gov/sites/default/files/USTR %202014%20Special%20301%20Report%20to%20Congress %20FIN A
L.pdf and http://www.iipa.com/pdf/2014SPEC301HISTORICALCHART.pdf
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International labour mobility

One option utilized by firm to alleviate its IP concerns is to entrust staff from its headquarters in Japan
to carry out tasks requiring higher technical expertise in Thailand and potentially other economies such
as Indonesia. While the firm faces no significant issues in obtaining temporary-stay visa for its staff in
Thailand, it indicated that it may face challenges in obtaining temporary-stay visas or work permits for
its international staff in Indonesia and other economies where it plans to have operations.

The main issue is likely related to whether the economy of interest has put in place some form of quota
system, or requires a labour market test before it will issue a temporary-stay visa or work permit for
intra-corporate transferees. Even if these do not pose barriers to firm, the permitted length of stay may
be an issue. The OECD Services Trade Restrictiveness Index (STRI) regulatory database for cross-
border provision of engineering services in economies where the firm has or plans to have operations,
and where data are available (China and Indonesia), show that both economies require a labour market
test for intra-corporate transferees (see Table 6.2).

Table 6.2. Policies Affecting Intra-Corporate Transferees in China and Indonesia
China Indonesia ‘

Quota for intra-corporate transferees No No

Labour market test for intra-corporate transferees  Yes Yes

Limitation on stay for intra-corporate transferees = More than 36 Between 12 and 36
months months

Source: OECD STRI regulatory database

Besides limiting the stays of intra-corporate transferees to between 12 and 36 months, the Ministry of
Manpower of Indonesia is reported to be working on an Indonesian language proficiency test for both
existing international staff who are already based in Indonesia as well as prospective international
staff'>13, The provision, which reportedly requires foreigners (excluding commissioners, directors and
those in temporary employment) to master the Indonesian language before they are able to obtain a
work permit, would further strengthen the 2013 Indonesian Minister of Manpower Regulation No. 12.

Local third-party logistics

The Foreign Business Act B.E. 2542 (1999) determines the extent of foreign business activities and
limits the rights of foreigners to undertake certain business activities in Thailand. Activities that are
controlled are categorized into three schedules and transportation/logistics industry can be found in
schedule 2 of the Act'*. This essentially means that the case study firm has to utilize locally-licensed
third party logistics firms to transport imported equipment and chemicals as well as to collect the oil
by-products produced by its treatment process. Such arrangements reduce competition in the logistics
sector and are likely to raise the costs of these services.

The firm may also face a challenge in finding reliable logistics firms to transport wastewater from
clients’ premises to its new facility when this becomes operational. Of late, there have been news reports

12 http://www.thejakartapost.com/news/2015/03/05/minister-prepares-language-proficiency-test.html

13 There is an indication that the plan for language proficiency test will be withdrawn but this has not been
announced officially (http://thejakartaglobe.beritasatu.com/news/indonesia-withdraw-local-language-plan-
foreign-workers-sources/)

14 http://bic.thaiembassy.sg/node/104
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have circulated about the illegal disposal of waste, with detrimental effects on the environment and
nearby communities . The possibility of hiring a logistics company that does not comply with
regulations represents a reputational risk for the firm.

The way forward

This case study has attempted to give a wastewater treatment firm’s perspectives on the importance of
services to its operations. Government policies clearly impact the firm’s ability to access and provide
services and hence, its overall viability. More importantly, policies may have unintended consequences
on the economy as a whole when businesses find ways to go around them. Policymakers, therefore,
have a significant role in supporting businesses to the benefit of their own economies.

Lack of enforcement of environmental laws and regulations, for example, leads to situations where the
firm is unable to reach its full potential. By strengthening the enforcement of these laws, governments
facilitate the operations of firms, bringing economic and social benefits, both in terms of employment
and environmental improvements.

Similarly, regulations affecting the movement of natural persons such as stay limitations, labour market
tests and language proficiency requirements may also cause firms to reconsider their present operations
and future plans for the region. Governments may want to weigh the costs of such limitations, in terms
of their effects on foreign direct investment (FDI) flows, against their perceived benefits.

Finally, despite improvements, the current IP regime in Thailand remains a concern to firms when
considering the transfer of technology and know-how to their local operations. More technology and
knowledge transfer will foster domestic innovation and ultimately greater upgrading opportunities in
value chains. It may also encourage additional expansion by firms, and increase output and employment
opportunities.

15 http://www.nationmultimedia.com/national/Praksa-fire-leads-to-calls-for-nationwide-dumpsite-
30230655.html and http://news.yahoo.com/thailand-totters-towards-waste-crisis-041321001.html
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Appendix A

Table A.1. Services during design stage

Service

1 Travel services for
engineers and other staff
to collect and analyse
samples

2 | Visa and immigration
services for staff

3 Analysis services of
samples

4  Design services to support
proposed solution

5 | Engineering services to
support proposed
solution

Corresponding CPC Ver. 2 Code

8551 — Reservation services for
transportation

85521 — Reservation services for
accommodation

91290 — Public administrative services
related to other public order and
safety affairs

8344 — Technical testing and analysis
services

8314 — Information technology design
and development services

83920 — Design originals

83912 — Industrial design services

8393 - Scientific and technical
consulting services n.e.c.

83142 —IT design and development
services for networks and systems
83143 - Software originals

83310 - Engineering advisory services
83326 — Engineering services for
waste management projects
(hazardous and non-hazardous)

Supplied in-
house

No

No

No

Yes

Yes

Yes
Yes

Yes
Yes
Yes

Yes
Yes

Outsourced to
affiliated

companies and
reasons

No

No

No

No

No

No
No
No

No

No

No
No

Outsourced to
third-party
suppliers/
government and
reasons

Yes, efficiency

Yes, efficiency

Yes, government
services

No
No

No
No
No

No
No

No
No

Bundled

n/a

n/a

n/a

n/a

n/a

n/a
n/a

n/a
n/a
n/a

n/a
n/a
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6 Transport/ shipping
services of chemical
solutions

7 | Freight insurance of
chemical solutions

8  Customs clearance
services and logistics of
chemical solutions

83327 — Engineering services for
water, sewerage and drainage
projects

651 — Land transport services of
freight

652 — Water transport services of
freight

6531 — Air transport services of
freight

67910 — Freight transport agency
services and other freight transport
services

71333 - Freight insurance services

67110 — Container handling services

85999 — Other support services n.e.c.

Yes

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Wastewater Treatment Services in GVCs

No

Yes, efficiency;
economies of scale

Yes, efficiency;
economies of scale

Yes, efficiency;
economies of scale

Yes, efficiency;
economies of scale

Yes, not possible to
supply in-house
service in-house
Yes, efficiency;
strong relationship
with government
agencies;
government
services

Yes, efficiency;
strong relationship
with government
agencies;

n/a

Bundled with
transport, personnel,
repair and insurance
Bundled with
transport, personnel,
repair and insurance
Bundled with
transport, personnel
repair and insurance
Bundled with
transport, personnel,
repair and insurance
Bundled with
transport

Bundled with
transport, personnel,
repair and insurance

Bundled with
transport, personnel,
repair and insurance
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9  Storage and warehousing = 67220 —Bulk liquid or gas storage Yes
services of chemicals services
solutions 67290 — Other storage and Yes

warehousing services

No

No

government
services

No

No

n/a

n/a
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Table A.2. Services during pre-build stage
Service Corresponding CPC Ver. 2 Code Supplied in- Outsourced to Outsourced to third- Bundled

house affiliated party suppliers/
companies and government and
reasons reasons
10  Site assessment services 83411 — Geological and geophysical No No Yes, lack of expertise n/a
consulting services
83412 — Geophysical services No No Yes, lack of expertise = n/a
83421 — Surface surveying services No No Yes, lack of expertise n/a
83442 —Testing and analysis services of No No Yes, lack of expertise  n/a
physical properties
11 Architectural services for 8321 — Architectural services and No No Yes, lack of expertise n/a
plant advisory services
8323 — Landscape architectural services No No Yes, lack of expertise = n/a
and advisory services
12 | Design services for 83912 — Industrial design services Yes No No n/a
equipment as well as 83920 — Design originals Yes No No n/a
analysis and monitoring 8393 - Scientific and technical consulting = Yes No No n/a
software services n.e.c.
83141 - IT design and development Yes No No n/a
services for applications
83142 — IT design and development Yes No No n/a
services for networks and systems
83143 - Software originals Yes No No n/a
13  Engineering services for 83310 — Engineering advisory services Yes No No n/a
equipment 83326 — Engineering services for waste Yes No No n/a

management projects (hazardous and
non-hazardous)
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14

15

16

17

Environmental consulting
services

Product testing to obtain
certification at export
market
Government-related pre-
building services (e.g.
securing government
permits for construction)
Planning and management
services

83327 — Engineering services for water,
sewerage and drainage projects

83931 - Environmental consulting
services

8344 — Technical testing and analysis
services

91133 - Public administrative services
related to mining and mineral resources,
manufacturing and construction

83223 — Project site master planning
services

83330 — Project management services
for construction projects

83990 — All other professional, technical
and business services, n.e.c.

Yes

No

No

No

Yes

Yes

Yes

No

No

No

No

No

No

No

No

Yes, lack of expertise

Yes, government
services

Yes, government

services

No

No

No

n/a

n/a

n/a

n/a

n/a

n/a

n/a
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Table A.3. Services during build stage
Service

Corresponding CPC Ver. 2 Code

Supplied in-

Outsourced to

Outsourced to Bundled

house affiliated third-party
companies and suppliers/
reasons government and
reasons
18  Engineering services 83310 — Engineering advisory Yes No No n/a
during services
building/construction 83321 - Engineering services for Yes No No n/a
building projects
83326 — Engineering services for Yes No No n/a
waste management projects
(hazardous and non-hazardous)
83327 - Engineering services for Yes No No n/a
water, sewerage and drainage
projects
19 Site preparation services 54310 — Demolition services No No Yes, lack of n/a
expertise
54320 - Site formation and clearance | No No Yes, lack of n/a
services expertise
54330 — Excavating and earthmoving ' No No Yes, lack of n/a
services expertise
20 Importation of core 67110 — Container handling services No No Yes, efficiency; Bundled with
equipment and chemicals: strong relationship = transport, personnel,
Customs clearance and with government repair and insurance
logistics agencies;
government
services
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21

22

23

24

25

Importation of core

equipment and chemicals:

Freight transportation
services

Freight insurance of
chemical solutions and
equipment
Importation of core

equipment and chemicals:

Storage and warehousing
services

Construction services

Manufacturing services
provided by suppliers of

85999 — Other support services n.e.c.

651 — Land transport services of
freight

652 — Water transport services of
freight

6531 — Air transport services of
freight

67910 — Freight transport agency
services and other freight transport
services

71333 - Freight insurance services

67220 — Bulk liquid or gas storage
services

67290 — Other storage and
warehousing services

54 — Construction services

886 — Basic metal manufacturing
services

No

No

No

No

No

No

Yes

Yes

No

No

No

No

No

No

No

No

No

No

No

No

Yes, efficiency;
strong relationship
with government
agencies;
government
services

Yes, efficiency;
economies of scale

Yes, efficiency;
economies of scale

Yes, efficiency;
economies of scale

Yes, efficiency;
economies of scale

Yes, not possible to
supply in-house
service in-house
No

No

Yes, lack of
expertise

Yes, required by
laws and

Bundled with
transport, personnel,
repair and insurance

Bundled with
transport, personnel,
repair and insurance
Bundled with
transport, personnel,
repair and insurance
Bundled with
transport, personnel,
repair and insurance
Bundled with
transport, personnel,
repair and insurance
Bundled with
transport

n/a

n/a

n/a

n/a
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26

27

28

activities such as welding,
coating, etc.

Installation services for
equipment and related
components such as wiring

Certification and
commissioning services of
plant and equipment by
firm

Government inspections
on fire prevention, health
hazards, environmental
protection and other
aspects

887 — Fabricated metal product,
machinery and equipment
manufacturing services

5461 — Electrical installation services

873 — Installation services (other than
construction)

8344 — Technical testing and analysis
services

91133 — Public administrative
services related to mining and
mineral resources, manufacturing
and construction

9129 — Public administrative services
related to other public order and
safety affairs

No

Yes

Yes

Yes

No

No

No

No

No

No

No

No

Wastewater Treatment Services in GVCs

regulations; lack of

expertise

Yes, required by n/a
laws and

regulations; lack of
expertise

No n/a
No n/a
No n/a
Yes, government n/a
services

Yes, government n/a
services
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Table A.4. Services during operate stage

Service

29

Production administration —

Corresponding CPC Ver. 2 Code

Supplied in-
house

Yes

83115 — Operations management

30

31

32

33

34

35

Production management
Procurement services

Utilities (electricity, gas and
water supply)

Engineering services during
operations

Testing services for quality
control and assurance
By-product collection
services

Information technology (IT)
services for on-site and
remote monitoring of plant

consulting services

83116 — Supply chain and other
management consulting services
85999 — Other support services n.e.c.

691 — Electricity and gas distribution (on
own account)

692 — Water distribution (on own
account)

83310 — Engineering advisory services

83326 — Engineering services for waste
management projects (hazardous and
non-hazardous)

83327 = Engineeringservices for water,
sewerage and drainage projects

8344 — Technical testing and analysis
services

942 — Waste collection services

8315 — Hosting and information
technology (IT) infrastructure
provisioning services

Yes

Yes
No

No

Yes

Yes

Yes

Yes

No

Yes

Outsourced to
affiliated

companies and
reasons
No

No

No
No

No

No

No

No

No

No

No

Outsourced to third-
party suppliers/
government and
reasons

No

No

No

Yes, not possible to
supply in-house
Yes, not possible to
supply in-house

No

No

No
No
Yes, required by laws

and regulations
No

Wastewater Treatment Services in GVCs

Bundled

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a
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36

37

38

39

Telephone-based support
services

Diagnostic, inspection,
maintenance and repair of
equipment

Training services for
workers

Research and development
services for continuous
upgrading

8316 — IT infrastructure and network
management services
85931 — Telephone call centre services

87156 — Maintenance and repair services
of commercial and industrial machinery

9291 - Other education and training
services

81112 — Research and experimental
development services in chemistry and
biology

Yes

Yes

Yes

Yes

Yes

No

No

No

No

No

Wastewater Treatment Services in GVCs

No

No

No

No

No

n/a

n/a

n/a

n/a

n/a
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Table A.5. Business processes (Back-office support)

Service Corresponding CPC Ver. 2 Code Supplied in- Outsourced to Outsourced to third- Bundled
house affiliated party suppliers and
companies and reasons
reasons
40 | Company registration and 91138 — Public administrative services No No Yes, government n/a
licensing services (obtaining = related to general economic, commercial services
permit to operate) and labour affairs
41 | Headquarter services 83118 — Head office services No Yes, economies of No n/a
scale
42 Management services 83111 — Strategic management Yes Yes, economies of No n/a
consulting services scale
43 | Accounting, auditing and 82210 - Financial auditing services Yes No Yes, required by laws n/a
bookkeeping services and regulations
8222 — Accounting and bookkeeping Yes No No n/a
services
44 | Sales and marketing 83612 — Direct marketing and direct mail | Yes No No n/a
services services
8596 — Convention and trade show No No Yes, lack of expertise = n/a
assistance and organization services
8370 — Market research and public Yes No No n/a
opinion polling services
8311 — Management consulting and No No Yes, lack of expertise n/a
management services
45 | Financial services 7112 —Deposit services No No Yes, not possible to n/a
supply in-house
7113 - Credit granting services No No Yes, not possible to n/a

supply in-house
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46  Legal services

47 | Insurance services
(commercial life and
accident/health insurance,
property insurance for the
factory compound, product
quality insurance,
management liability
insurance)

48 | Social insurance for staff

71512 — Corporate finance and venture
capital services
71591 - Financial consultancy services

71592 — Foreign exchange services
83112 - Financial management

consulting services
82120 — Legal advisory and

representation services concerning other

fields of law

82130 — Legal documentation and
certification services

82191 — Arbitration and conciliation
services

8396 — Trademark and franchises
7131 - Life insurance and pension
services

7132 — Accident and health insurance
services

71334 — Other property insurance
services

71335 — General liability insurance
services

91320 — Administrative services related
to government employee pension
schemes; old-age disability or survivors’

No

No

No

No

No

No

No

No
No

No

No

No

Yes

No

No

No

No

No

No

No

No
No

No

No

No

No

Wastewater Treatment Services in GVCs

Yes, not possible to
supply in-house

Yes, not possible to
supply in-house

Yes, not possible to
supply in-house

Yes, not possible to
supply in-house

Yes, lack of expertise

Yes, lack of expertise

Yes, lack of expertise

Yes, lack of expertise
Yes, not possible to
supply in-house

Yes, not possible to
supply in-house

Yes, not possible to
supply in-house

Yes, not possible to
supply in-house

No

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a
n/a

n/a

n/a

n/a

n/a
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49

50

51

52

53

54

Corporate communications
and public relationship
Human resources
management

Information technology
services

Telecommunication
services

Security services

Cleaning services

benefit schemes, other than for
government employees

91330 — Administrative services related
to unemployment compensation benefit
schemes

83121 — Public relations services

8511 — Personnel search and referral
services

83113 — Human resources management
consulting services

83132 — IT support services

83151 — Website hosting services

841 — Telephony and other
telecommunications services
8422 — Internet access services

85230 — Security systems services
85250 — Guard services
853 — Cleaning services

Source: Compiled by APEC Policy Support Unit

Yes

Yes

Yes

No

Yes

No

No

No

No

No
No

No

Yes, economies of
scale

No

No

No

No

No

No

No

No
No

No

No

Yes, network
economies
Yes, lack of expertise

Yes, efficiency; lack
of expertise

Yes, efficiency; lack
of expertise

Yes, not possible to
supply in-house

Yes, not possible to
supply in-house

Yes, lack of expertise
Yes, lack of expertise
Yes, lack of expertise

n/a

n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a

n/a
n/a
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Appendix B

Policies affecting services in the value chain

Government

Authority(ies) in

Details

How the policy affects services in the value chain

policies/services
Environmental laws and
regulations

Environmental, health and
safety (EHS) inspection

Intellectual Property (IP)
regime

Movement of natural
persons

charge

Pollution Control

Department of
Thailand (PCD)
Pollution Control
Department of
Thailand (PCD)
Department of
Intellectual
Property of
Thailand (DIP)

The Central
Intellectual
Property and
International Trade
Court (CIPITC)
Various ASEAN
economies

Weak enforcement of environmental
laws and regulations which are strict on
paper

Low awareness of technology.related to
wastewater treatment among
regulators

Absence of strong IP regime despite
significant improvements recently

They limit stays by firms’ foreign
engineers and staff. There is also a
requirement mooted for a proficiency
testin the local language

It results in the firm competing only from the cost perspective
and not on the environmental-friendliness of its offerings. It
may also influence the firm’s investment plans

It results in inspection visits which are more of a cost than a
benefit, considering the time and effort needed to prepare for
the visit

Firm is reluctant to transfer technology and knowledge to its
local operations for fear that former staff will share its
proprietary technology with competitors. This also hampers the
involvement of local staff in tasks requiring higher technical
expertise

Certain restrictions may limit the number of days that engineers
can stay in the economy and hence affect the quality of services
provided. Firms also become more cautious when about
increasing foreign direct investments because the role of
foreign staff in ensuring the success of operations is very
important
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Local third-party logistics Thailand Ministry
firms of Transport

Thailand Ministry
of Industry

Source: Compiled by APEC Policy Support Unit

Foreign Business Act B.E. 2542 (1999)
restricts foreigners’ participation in
controlled industries such as
transport/logistics.

Firm has to engage the services of local third-party logistics
firms to transport imported equipment and chemicals as well as
to collect oil by-products produced by its treatment process.
Restrictions on participation in the logistics industry restrict
choice and raises costs.

In addition, the firm is worried about identifying unreliable
logistics firms which may dispose wastewater illegally,
potentially causing the firm and its clients to face reputational
risk.
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Chapter 7

Manufacturing of Automotive Components in the ASEAN
Region
Denise Cheung’
7.1. Background Information

Company overview

The company represented in this case study is a leading supplier of advanced automotive technology,
systems and components for major automakers. Based in Japan, the company has operations in over 30
economies, including eight ASEAN member states, of which six are APEC members.

Global turnover is about JPY 4 trillion (US$30 billion) on a consolidated basis in FY2013-14. Japan is
the company’s largest market, accounting for half of its revenues. North America and Asia Oceania
each account for one-fifth of the company’s global turnover, and Europe around a tenth. The company
employs approximately 140,000 persons globally, 27 per cent of whom are located in Japan and 15 per
cent in ASEAN economies.

Products

The company has two main product lines, namely OEM (original equipment manufacturer) automotive
parts and aftermarket automotive-related products. The former group of products is sold to automakers
as intermediate inputs and will not bear the company’s brand. These include powertrains, climate
control equipment, body electronics (e.g. windshield wipers, horns), safety components, and
information and communications equipment (e.g. navigation systems, toll collection systems). The
latter product line — aftermarket products — consists of automotive parts and accessories and navigation
apps targeted directly at consumers.

ASEAN regional network

The company has factories for OEM components in seven ASEAN economies — Thailand, Indonesia,
Myanmar, Malaysia, the Philippines, Viet Nam and Cambodia (Table 7.1). Within the ASEAN region,
the company has two regional headquarters, in Singapore and Thailand. Choice of Singapore as a
location for RHQ can be explained by the economy’s well-developed physical and financial
infrastructure. In contrast, the locational choice of Thailand is driven by a large scale of supporting
industry, as many major automakers/suppliers have production hubs in Thailand.

Research and Development (R&D) centres have been established in Thailand. The company has
designated the R&D facility in Thailand as the core technical centre for the ASEAN region.

There are sales offices in Thailand and Indonesia to sell and distribute in the domestic markets.

! Project Manager at Fung Global Institute
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Table 7.1. Operations in ASEAN

Regional Production sites R&D centres Sales offices
headquarters

Cambodia v

Indonesia \4 v
Malaysia v

Myanmar v

The Philippines v

Singapore v

Thailand v v v v

Viet Nam v

Source: Author based on corporate brochure

7.2. Description of the Value Chains

This case study considers two types of value chains — decentralized and centralized — for OEM
automotive components. In general, the company adopts centralized value chains for smaller-sized and
higher value-added parts and components. On the other hand, decentralized value chains are adopted
for bulky parts and components.

In a decentralized value chain, production of the component is allocated among various locations within
the region. This is the case for the assembly of heat, ventilation and air conditioning (HVAC) units.

7.3. Services along the Value Chain

This section highlights some of the services that are particularly important in these OEM automotive
component value chains. Table 7.2 shows a list of services inferred from the interview with company’s
management.

Production planning and logistics

With a large turnover, multiple production sites and multiple markets, careful planning of production
volume, inventory control and efficient transportation of materials and products among economies can
be significant cost savers.

Research and development

The automotive industry continuously undergoes technological changes. To keep up with demand from
automakers and consumers as well as changes in regulatory requirements, the company spends
approximately 10 percent of its revenues on R&D.

R&D services are supplied in-house, mainly from the Japanese headquarters but increasingly from the
European and North American headquarters. The company creates roadmaps to track the progress of
its R&D activities and updates them annually to incorporate market and regulatory changes. The
roadmaps are shared among various divisions which are responsible for different stages throughout the
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value chain. Decisions about which projects to start, continue, modify or terminate are made based on
feedback from different divisions in the company.

Testing and certification

For automotive components, expectations regarding product safety and quality are high compared to
many other goods. In addition, customers and regulators have in recent years become concerned about
the environmental impact of automotive components. These factors have increased the importance of
testing and certification in recent years, pushing up the value contribution of these services to the supply
chain.

Testing and certification services are required throughout the value chain. Inspection and sample testing
are conducted on the firm’s suppliers. Design testing is done to confirm the feasibility of product ideas.
Product testing is conducted on protocols and samples of finished products. In addition, the company
has adopted the ISO 26262 certification standard for the functional safety of the design process.

The company has also acquired the ISO/TS16949 certification standard for quality management
systems. The certification is valid for three years and has to be confirmed annually based on external
audit results. On the environmental front, most of the company’s subsidiaries have obtained ISO 14001
certification and implemented environmental management systems.

Supplier management

With a diverse supplier base, the company pays considerable attention to supplier management. The
company holds regular meetings to communicate its procurement policy to major suppliers. In addition,
it runs an assessment program for suppliers, which assesses supplier performance based on quality, cost,
delivery, management, and environmental and social compliance.

The company realises that without cooperation throughout the value chain, it cannot fulfil its social
responsibilities such as safety and product quality, legal compliance, labour protection, and
environmental protection. For example, the company has to ensure that its suppliers refrain from using
“conflict materials” (raw materials mined from conflict zones whose proceeds end up financing armed
forces) in their automotive components. The company requires that its suppliers maintain detailed
records of materials used, and this information is audited by the lead firm.

The company is in the process of developing CSR guidelines for its suppliers. Suppliers are asked to
self-diagnose based on the guidelines. In the future, the company plans to inspect its suppliers to verify
the self-diagnostic results and hold meetings with suppliers to explore ways to improve.

After-sales services

After-sales services are important elements of the automotive component value chain. The company
has offices that provide basic repair and maintenance services as well as high-tech service facilities that
undertake more advanced diagnostic and repair functions. The latter facilities are equipped with the
company’s proprietary assets and are staffed by experts who have received specialized internal training
and certification. In addition, the company has a recall mechanism to repossess problematic or defective
products. This mechanism includes making announcements via newspaper advertisements and the
company website, and responding to enquiries via a dedicated toll-free phone number. Finally, after-
sales services staff also communicates with customers and auto-dealers for feedback on potential market
needs.
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Table 7.2. Services entering the value chains of OEM automotive components
Services Corresponding CPC Rev. 2 code ‘

Raw-materials, input/pre-production stage

1.
2.

6.

Industrial design

Procurement agent for raw material
sourcing

Customs-related services for imported raw
materials

Quality assurance services (of raw
materials)

Freight transportation services (of raw
materials) by road, rail, sea or air

Storage of raw materials — general storage

In factory stage

7.

10.
11.

12.

13.

14.

15.

16.
17.

Production management

Quality assurance and compliance with
ISO

Warehousing services for intermediate
goods

Cleaning services for factory
Security guards for factory and
warehouses

Sewage water treatment services

Industrial waste disposal

Repair and maintenance services of
machines and equipment

Government inspections on fire
prevention, health hazards, environmental
protection and other aspects.

Catering services for workers
Personnel search and referral services -
Recruitment of factory workers

83912 Industrial design services
85999 - Other support services n.e.c.

85999 - Other support services n.e.c.

83441 - Composition and purity testing and
analysis services
Division: 65 - Freight transport services

67290 - Other storage and warehousing
services

83115 - Operations management consulting
services

83441 - Composition and purity testing and
analysis services

67290 - Other storage and warehousing
services

85330 - General cleaning services
85250 - Guard services

94110 - Sewerage and sewage treatment
services

94212 Collection services of industrial
hazardous waste (except medical and other
biohazardous waste)

94339 Other non-hazardous waste treatment
and disposal services

87156 - Maintenance and repair services of
commercial and industrial machinery

91133 - Public administrative services related to
mining and mineral resources, manufacturing
and construction

91290 - Public administrative services related to
other public order and safety affairs

63393 - Other contract food services

85112 - Permanent placement services, other
than executive search services
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18. Social insurance for factory workers

Delivery and sales stage

19. Design of Packages

20. Packaging Services

21. Freight transportation services (of finished
goods) by road, rail, sea or air

22. Storage and warehousing services for
finished goods

Post-sales stage

23. Customer services — technical support,
complains handling and enquiry related to
recalls

24. Repair and maintenance

Operation and Management related services

25. Auditing on financial accounts

26. Auditing with respect to ISO certification

27. Financial services

28. Internal auditing (including audits of
financial accounts and corporate
governance)

29. Insurance services for machinery

30. Corporate communications, marketing and
public relationship

31. Real estate services

32. Human resources management

33. Human resources management -
¢ Personnel search and referral services

for back-office staff
34. IT and information system management

91320 -Administrative services related to
government employee pension schemes; old-
age disability or survivors' benefit schemes,
other than for government employees

91330 - Administrative services related to
unemployment compensation benefit schemes

83919 - Other specialty design services
85400 - Packaging services
Division: 65 - Freight transport services

67290 - Other storage and warehousing
services

85931 - Telephone call centre services

87141 - Maintenance and repair services of
motor vehicles

Group of 822 - Accounting, auditing and
bookkeeping services

Group of 822 - Accounting, auditing and
bookkeeping services

71121 - Deposit services to corporate and
institutional depositors

Group of 822 - Accounting, auditing and
bookkeeping services

83118 - Head office services

71334 - Other property insurance services
83114 - Marketing management consulting
services

83121 - Public relations services

72112 - Rental or leasing services involving own
or leased non-residential property

83113 - Human resources management
consulting services

8511 - Personnel search and referral services
8314 - Information technology (IT) design and
development services

8316 - IT infrastructure and network
management services
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35. Legal services 82120 - Legal advisory and representation
services concerning other fields of law

82130 - Legal documentation and certification

services
36. Product development/ R&D 81129 - Research and experimental
development services in other engineering and
technology
37. Visa and immigration services for foreign 91290 - Public administrative services related to
investors/ employees other public order and safety affairs

7.4. Policies Affecting Services in the Value Chain

With value chains spanning most of the ASEAN economies, the company constantly faces regulatory
hurdles emanating from different policy backdrops. This section discusses some examples of these
challenges.

Foreign investment restrictions

In 2014, one ASEAN economy government revised its Negative Investment List for foreign investment,
which indicates restrictions placed on foreign investment. The new Negative List explicitly spelled out
restrictions on foreign investment in retail services. In addition, the new list tightened foreign
ownership in distribution and warehousing services. The tightened restrictions affect some of the value
chain’s activities in the economy concerned, but offers grandfathering of existing arrangements as long
as the subsidiary involved does not undergo any legal changes.

Operational restrictions

When establishing a new subsidiary in this ASEAN economy, the company originally intended the new
subsidiary to share certain back-office functions with the group’s existing company in the same
jurisdiction for cost and efficiency purposes. However, this arrangement was not approved by the
government because the law requires any registered company to be completely equipped with all back-
office functions and a stand-alone office address. If two companies within the same group were to share
certain functions, formal transactions would need to take place, meaning that formal contracts would
be required. From the company’s perspective, this regulation does nothing but augments costs and
lowers efficiency.

Labour regulations

The company used to hire term employees to perform labour-intensive tasks. The company believed
this was a win-win transaction for the company and the workers. The company could enjoy more
flexibility in response to fluctuations in demand, while the term employees who were mostly rural
labour could earn additional income, including during their seasonal downtime.

However, with labour law amendments that came into effect in 2008 in this ASEAN economy,
companies are required to provide the same pay and benefits to all workers who undertake the same
task. In other words, the firm was no longer allowed to hire employees on different employment terms
(i.e. full-time versus casual employment) for the same duty. This has reduced the company’s flexibility
in adjusting manpower according to workload, leading to seasonal labour shortages and reduced output.
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Intellectual property concerns

Counterfeit products are commonplace in the region and have become a threat to the company’s
business. However, they mainly affect the aftermarket product lines and replacement parts, which
account for a minority share of the company’s turnover. The OEM product lines have not been much
affected because the company deals with automakers directly.

To combat counterfeit products, the company has been cooperating with customs departments in its
major markets. For example, it provides samples of its products to customs departments so that customs
officers can compare imported goods to the genuine product. However, the company thinks that it is
also important to root out “production source” of counterfeit products because it is quite difficult to

detect and exterminate smuggling.

Table 7.3. Policies affecting services in the value chain

Government
policies/services

Foreign investment

restrictions

Requirements on
established
companies

Labour regulations

Intellectual property
concerns

Authority(ies) in
charge

Ministry of Industry

Ministry of Industry
and Trade

Department of Labour
Protection and
Welfare

Customs department

Details

The Negative List 2014

specifies restrictions
on foreign ownership
in certain industries

Registered companies
are required to be
fully equipped with
back-office
management
functions

Legislation prohibits
discrimination in
terms of pay and
benefits to different
workers performing
the same task.
Counterfeit products
are commonplace in
the region. The
company depends on
customs departments’
enforcement to
combat counterfeiting
activities.

How the policy affects
services in the value
chain
The list specifies
foreign ownership
restrictions on retail
and wholesale
services
The company cannot
share its back-office
operations among its
subsidiaries in the
same jurisdiction

Reduces flexibility in
adjusting workforce in
response to seasonal
fluctuations in
workload.

The company
proactively seeks
cooperation with
customs departments
in its major markets.
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Chapter 8

Manufacturing of Oil and Gas Industry Equipment in
Singapore
Andre Wirjo and Gloria O. Pasadilla’

8.1. Industry Overview

Energy consumption is projected to increase by 41 percent between 2012 and 2035 (BP, 2014) which
means that the oil & gas industry will retain the importance it has held since machines were invented.
The Asia Pacific will contribute to meeting this increased demand; its share of global energy production
over the same period is estimated to increase to 47 percent. For the oil & gas industry as a whole,
compound annual growth is forecasted to be around 6 percent between 2014 and 2017 (GE, 2014).

The oil & gas industry can generally be divided into 3 stages, each requiring specialized equipment and
infrastructure (see Figure 8.1). The upstream stage covers the exploration and production of crude oil
& gas from both onshore and offshore fields. Firms in the midstream stage then collect the crude oil &
gas prior to processing, storing, transporting and distributing the products as feedstock to the
petrochemical plants and refineries. Following further processing and refining, downstream firms
market and distribute the end product to the gas stations as well as final consumers.

Figure 8.1. Simplified oil & gas value chain
@

Exploration &
Production

Within the upstream stage of the oil & gas industry, subsea® appears to be the segment with most
promising growth prospects; the capital expenditure for subsea systems is forecasted to increase by
about 9 percent annually between 2014 and 2017 (GE, 2014). Oil & gas exploration firms now have to
look for resources in more remote and harsher environments to meet global energy demand. Over the
last decade, more than half of the main discoveries have been offshore and in the past five years, more
than half of these discoveries have been in deep water. In fact, approximately half of the production of
international oil companies now comes from deepwater reserves (GE, 2014).

The needs of the oil & gas industry are continuously evolving in line with newer technologies, and
manufacturers of equipment used for activities such as exploration and extraction are reacting to the
changing needs through various strategies. Firstly, manufacturers have moved to modularization and
standardization as opposed to customization so that they are able to provide equipment that is capital-
efficient to their customers. Secondly, manufacturers have incorporated remote monitoring technology
in their equipment, which together with their service agreements, will ensure full lifecycle productivity
of the equipment supplied to their customers. Moreover, manufacturers have to regularly extend the
physical boundaries that their equipment can operate in such as newer depths and newer parameters of
pressure requirements.

! Researcher and Senior Analyst, respectively, at APEC Policy Support Unit
2 Subsea systems are equipment used to explore, drill and develop oil & gas fields in underwater locations.
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8.2. Background Information of Firm?

The firm represented in this case study has operations across six continents. The equipment that it
supplies to the oil & gas industry can be used in upstream applications as well as downstream processing
plants.

Besides selling products, the firm has a business focusing on services. It has over 40 service centers and
workshops in many of the world’s main oil & gas extraction and production regions. Specifically, it
provides upgrades as well as maintenance and repair services to customers’ equipment so as to extend
their production capability and performance.

8.3. Description of the Value Chain

This case study will focus on the firm’s Singapore facility, which is one of its main manufacturing and
services facilities of products for subsea systems such as subsea trees, controls and wellheads. For
tractability, this case study focuses on one product - subsea trees - whose primary function is to control
and monitor the flow of oil & gas out of the well. These products are usually built on the sea floor and
constitute part of an entire underwater/sea bed production system (see Figure 8.2). The technology
system includes other products or structures like manifolds and workover systems, hydraulic power
units, subsea compression system, riser base, tie-in and connection systems, hydraulic power units, and
others. The technology system’s function is to extract oil or gas.

Figure 8.2. Overview of subsea systems and the position of subsea trees within the system

Subsea tree

Source: Courtesy of the firm

While the intent of the case study is to focus on a single product, the same value chain or process
described in what follows applies to other products of the subsea systems such as wellheads and in fact,
likewise, to surface systems. Differences are usually in the specifications and life-cycle of the products,
since they operate under variable environments such as different pressure and temperature.

For the purpose of this case study, the value chain begins with a Request for Quotation (RFQ) from the
customer and ends with the provision of after-sales services to the customer (see Figure 8.3).

3 All information about the firm in this case study is from its corporate website as well as from the interview.
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Figure 8.3. Dimension of the value chain covered by case study

Inputs from sales, finance,
materials management and
procurement teams

Recommend existing products
Customer specification Check whether

obtained through specifications can be met by
Request for Quotation existing suite of products Engineering/ industrial design of

Submission of quote to customer

(RFQ) customized products

Procurement of materials

Inspection and testing of

materials Installation and
commissioning services of

Outsourcing of services such In-factory manufacturing
products

DI e e e 0 as machining, welding, Delivery of products to

signing of contract

coating and painting Inspection and quality customer Maintenance and repair
control of products

services of products
Logistics and customs

Training services of client
Planning of production

Prototyping services

Note: Optional activities in the value chain are indicated by green boxes. Source: APEC Policy Support Unit based on firm interview
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From customer specification to product engineering and design

In the RFQ, the customer lists the requirements that the product(s), such as the ability to withstand a
certain temperature range, water pressure, depth, etc. The firm then works with its design and
engineering departments as well as its sales team to provide the best possible quote for the RFQ.

The firm’s strategy in responding to the RFQ could be simply summarized as standardization first,
customization later. Specifically, the firm makes use of its design and engineering departments to
determine whether its existing product range can meet the requirements. If not, the firm has to work out
how customized products could be manufactured to meet them. Customized products are often needed
because either the customer wants exact duplicates of existing assets which they can store and use
interchangeably, or the environment in which the products operate is distinct from other situations
where the existing range of available products can be used.

The quotation/sales department works in parallel to identify the most cost-competitive way of
manufacturing the products. This involves exploring where the most competitively priced inputs could
be sourced and to whom certain manufacturing processes could be outsourced. However, it should be
noted that while the firm has a wide range of options for minimizing cost, it may be constrained by a
customer’s requirements that some inputs and processes are (or are not) sourced from certain locations.
This could be for various reasons, including previous experience with specific suppliers, or close
supplier relationships.

Manufacturing: critical role of industry standards

The manufacturing process for each subsea tree is generally similar although the specifics, such as
resistance to varying degrees of underwater pressure or temperature, may differ among projects. The
design and engineering departments would look at the agreed blueprint and finalize it (incorporate
additional specs from the customer, if necessary). The relevant department verifies the different inputs
as well as processes needed to manufacture the product, which would then be sourced from various
channels. The role of its material management team is critical to ensure that all inputs and processes
adhere to the contract requirements such as local content, sourcing of inputs from specific suppliers,
etc. Depending on the source of inputs, brokerage and customs clearance services would also be needed.
For an advanced technology product such as a subsea tree, most of the expensive material inputs are
specially engineered products which are either produced in-house or by an affiliate, or outsourced to
third party suppliers. It is worth noting that these engineered materials themselves contain significant
services value which is not tracked in this study.

The firm noted that in-house activities can only be carried out after the necessary equipment is reserved
in advance via the internal shop ordering service. Prototyping may also be required under certain
contracts.

Crucial to the manufacturing process is the role of third-party inspectors, who must be present at various
stages of the manufacturing process to inspect the equipment and products as well as sign off that the
process has adhered to stipulated regulations. A schedule indicating the various manufacturing stages
is agreed between the firm and the customer in the presence of inspectors and listed clearly in the signed
contract. The inspection is carried out by a third-party, and is either sourced by the firm or by the
customer. The inspection may be carried out at the firm’s premises or at the suppliers’ premises.

The presence of third-party inspectors is a norm agreed by industry players who are members of the
American Petroleum Institute (API)* to ensure that products will be able to perform reliably in a
challenging environment, as well as adhere to health, safety, and environment standards. It is worth

4 The American Petroleum Institute is the largest US trade association for the oil & natural gas industry. Among
its important functions is the establishment and certification of industry and technical standards.
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noting that the oil & gas industry is a highly regulated industry because of the potential risks it poses,
particularly for the environment.

Final products are tested in-house. The more challenging the operating environment, the more stringent
the requirements are in terms of materials and testing.

Post-manufacturing (packing, warehousing, logistics and commissioning)

Products are packed and stored in a warehouse before they are delivered to customers. The mode of
delivery depends on the customer’s preference. Customers can collect the product from the factory or
the firm delivers to an agreed location. In the latter case, the contract may entail installation services.
This could involve installation or the supervision of installation and is an additional source of revenue.
The provision of these commissioning services avoids a blame game that may occur if a third party is
contracted to undertake installation, and is especially important if the product is still under warranty.

After-sales services

Maintenance and repair services are provided by the firm and are usually provided for between 5 to 20
years, depending on the contractual services agreements which is tailored to suit the needs of customers.
Post-sales services agreements may include parts supply; customer property management by fielding
service and resident engineers; routine, planned and unplanned maintenance; logistics; and inventory
management. More recently, the firm has also been able to remotely access data pertaining to installed
products, allowing for round-the-clock monitoring and support to ensure full lifecycle productivity.

In order to ensure quick turn-around and minimize losses caused by breakdowns, the firm has
established service facilities close to where its customers are located. Localization shortens transport
times and avoids customs and immigration procedures that are commonly associated with crossing
borders. Services agreements also sometimes include training services for staff of the customers.

Firm indicates that as original equipment manufacturer (OEM), its after-sales business has been
growing since investigation of the Deepwater Horizon accident in the Gulf of Mexico in 2010° revealed
that layers of subcontracting could have caused the incident. Although exact figures are not provided,
publicly-available data of the firm showed that the oil & gas subsidiary contributed to the increase in
the sales of product services® for the corporations as a whole.

8.4. Services along the Value Chain

Services identification and value contribution

A total of 55 services are identified in this value chain and they have been grouped according to the
various stages within the chain: i) services in responding to Request for Quotation (RFQ) from
customer, ii) services during pre-manufacturing and manufacturing; iii) post-manufacturing services,
iv) after-sales services, and v) back-office services (see Figure 8.4).

5 http://www.theguardian.com/environment/2010/jul/18/deepwater-horizon-blow-out-preventer-china and
http://www.telegraph.co.uk/finance/newsbysector/energy/oilandgas/10345677/BP-failed-to-plan-for-Deepwater-
Horizon-disaster.html.

® The firm defines sales of product services as sales under product services agreements and sales of both goods
(such as spare parts and equipment upgrades) and related services (such as monitoring, maintenance and
repairs).
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Figure 8.4. Breakdown of services by stage and examples of key services
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Source: Compiled by APEC Policy Support Unit

The 55 services can be further disaggregated into at least 94 services if one is to count individually the
sub-services that made up a single services activity’. While we have limited specific information on
which services inputs are the most important in terms of added value, it can be surmised that engineering
and design services are among these. Engineering services, in particular, are required in the design and
manufacturing stages (including quality control), as well as in the after-sales phase. The large number
of services entering the value chain of subsea tree production validates the view that services are
ubiquitous, even in the case of firms that are putatively manufacturing enterprises.

While the services contribution is not easily quantified, it is surely considerable. If data were available
for the cost of material and manufacturing-specific labour involved in subsea tree production, we could
assume that the remaining portion of what is considered ‘production’ cost can, in fact, be attributed to
the various services identified in Tables 8.1.1-8.1.5 and Figure 8.4.

The cost of material inputs is likely to be high in this industry because many of them are engineered
materials. However, if one considers that these high-value material inputs have themselves a large
component of services value-added, the total services contribution in subsea tree production is
magnified. Another difficulty in estimating the services contribution in a particular product is that
expenditures on research and development - a service activity, though significant, is difficult to attribute
to specific product lines. The firm’s parent company has a strong research and development services

7 For instance, utilities can be separated into water as well as electricity and gas distribution while legal services
can be broken down into legal advisory and representation services, legal documentation and certification
services as well as arbitration and conciliation services. Transport/shipping services of raw materials and
products can also be broken down into land, water and air transport.
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range, from materials research (such as identifying new types of coating that will allow the materials to
be resistant to extreme conditions) to other types of basic research which may not (yet) have any
immediate application in the oil & gas industry.

Significantly, among the 600 employees in the firm’s Singapore facility, two-thirds are involved in the
provision of the identified services in Figure 8.4 and Tables 8.1.1-8.1.5 below. Only one-third are in
manufacturing positions and this includes supervisors, managers and engineers who provide
management and production planning services. Therefore, ‘services employees’ may well make up
more than two-thirds of the facility’s total employees.

Looking ahead, the share of services in value addition is likely to remain significant because the firm’s
long-term operating results depend substantially on its ability to: 1) continually develop, introduce, and
market new and innovative products and services; 2) modify existing products and services; 3)
customize products and services; and 4) respond to technological change. Many of these functions
require services at their core, or are at least heavily reliant on services.

Outsourcing, Bundling and Other Aspects of Services Supply

Among the 94 services categories identified in this value chain, our analysis estimates 38 services are
supplied in-house, 11 are partially outsourced, while 45 are fully outsourced (see Tables 8.1.1-8.1.5).

The reasons for the firm to outsource services vary, but can broadly be grouped into the following: 1)
government services, such as company licensing, visa and immigration services and inspections
pertaining to environmental, health and safety (EHS); ii) services required by laws and regulations, such
as the submission of RFQ by local sales agents in partnership or joint ventures with the firm,
manufacturing training for staff for professional certification, and third-party inspection services
provided by inspectors certified by the American Petroleum Institute (API); iii) a lack of expertise or
specialization in-house to provide certain services, such as consulting services, legal services, medical
services, catering services and cleaning services; iv) the need to access to the best services, such as
market research services and certain types of manufacturing services including basic metal and
fabrication services; v) a lack of feasibility in supplying services in-house, such as freight insurance and
utilities services; vi) economies of scale, such as transport services; vii) network economies, such as
recruitment services; viii) the need for strong relationships with government agencies, such as customs
clearance services.

Services provided in-house are generally those that can be considered as core services such as project-
specific design and engineering services, procurement and quotation services, prototyping services,
production management, quality control and assurance services, installation and commissioning
services, remote monitoring services, and maintenance and repair services. These services are provided
in-house because they either involve proprietary technology or are essential to the quality of products.
Other non-core services such as packaging services, and storage and warehousing services, are also
provided in-house because these are continuing, repeated services for which the firm has established
the requisite infrastructure to ensure low-cost provision.

Interestingly, the firm does not always base outsourcing decisions on its own assessment of who are the
best suppliers because customers sometimes specify their own specific preferred suppliers. This may
be result of a customer’s own previous experience with a supplier, or its strong relationship with the
supplier. Some SMEs are among the firm’s suppliers. Often, however, SMEs find it very costly to
upgrade their processes and own equipment for products that need to satisfy the exacting standards
demanded by the oil & gas industry.®

8 For example, API has standards for manufactured products such as: precision thread gauges, plain plug and
ring gauges, thread measuring systems, metrology and industrial supplies, measuring instruments, custom
gauges, precision machining and grinding.
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Outsourcing decisions may also be motivated by the need to satisfy local content requirements,
particularly if the customer is a state-owned-enterprise.

Activities such as specialized coating, threading and painting are usually outsourced to different
external parties because some may involve proprietary technology and the firm does not have the
equipment to do them in-house, or it is more cost-efficient to outsource to external parties.

Regarding bundled services, several examples can be found in the value chain. One example pertains
to the high-value/engineered inputs purchased by the firm. While the firm views the price it paid as the
material cost of these inputs, this price actually has a certain percentage of services inputs embedded in
its value, such as the underlying research & development and engineering services carried out by the
suppliers in order to produce these inputs.

Another example is the bundling of transport services together with manufacturing processes that are
outsourced. Providers of processes (such as machining, welding, coating, etc.) also take care of
transportation and logistics to move products from one location to another for further processing. In
other words, the price paid by the firm to these suppliers has the cost of transportation and other services
imbedded in it. Indeed, bundling can be observed in transport services as well, where the package
offered by third-party providers typically includes the driver, insurance, loading of goods at the
warehouse, customs clearance and the delivery of goods to customers.

Other examples of bundled services include catering services, where the caterer presumably takes care
of recruiting workers and training them, as well as transporting food from the central kitchen to the
firm’s facility. It is also highly likely that the same bank and insurance firm provide in a single bundle
the whole range of financial and insurance services needed by the firm.
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Table 8.1.1. Services in responding to Request for Quotation (RFQ) from customer

Outsourced Outsourced to

Corresponding CPC Ver. 2 Code Supplied in- to affilia'ted third-Party Bundled
house companies suppliers/ and
and reasons | reasons
1 | Project-specific research 8111 — Research and experimental development | Yes No No n/a
and development services | services in natural sciences
to support quotation 8112 — Research and experimental development | Yes No No n/a
services in engineering and technology
2 | Project-specific design 8314 — Information technology design and Yes No No n/a
services to support development services
quotation 83920 — Design originals Yes No No n/a
83912 — Industrial design services Yes No No n/a
3 | Project-specific 83310 - Engineering advisory services Yes No No n/a
engineering services to 8332 — Engineering services for specific projects | Yes No No n/a
support quotation
4 | Procurement and 83116 — Supply chain and other management Yes No No n/a
quotation services consulting services
85999 — Other support services n.e.c. Yes No No n/a
5 | Sales and marketing 8596 — Convention and trade show assistance No No Yes, lack of n/a
services and organization services expertise
8370 — Market research and public opinion No No Yes, lack of n/a
polling services expertise; need to
access the best
services
8311 — Management consulting and Yes No Yes, lack of
management services (may include customer expertise; need to
relationship management) access the best
services

Source: Authors’ own understanding of firm’s value chain
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Table 8.1.2. Services during pre-manufacturing and manufacturing process

10

11

12

Project-specific research
and development services
prior to manufacturing

Project-specific design
services prior to
manufacturing

Project-specific
engineering services prior
and during manufacturing
Government licensing and
inspections on fire
prevention, health
hazards, environmental
protection and other
aspects)

Prototyping services

Procurement services

Training services for staffs

Corresponding CPC Ver. 2 Code

8111 — Research and experimental
development services in natural sciences
8112 — Research and experimental
development services in engineering and
technology

8314 — Information technology design and
development services

83920 — Design originals

83912 — Industrial design services

83310 - Engineering advisory services

8332 — Engineering services for specific projects

91133 — Public administrative services related
to mining and mineral resources,
manufacturing and construction

91290 — Public administrative services related
to other public order and safety affairs

887 — Fabricated metal product, machinery and
equipment manufacturing services

83116 — Supply chain and other management
consulting services

85999 — Other support services n.e.c.

92919 — Other education and training services,
n.e.c.

Supplied in-

house

Yes

Yes

Yes

Yes
Yes
Yes
Yes

No

No

Yes

Yes

Yes
Yes

Outsourced
to affiliated
companies
and reasons
No

No

No

No
No
No
No

No

No

No
No

No
No

Outsourced to third-
party suppliers/
government and
reasons

No

No

Yes, lack of
expertise; need to
access the best
services

No

No

No

No

Yes, government
services

Yes, government
services

No
No
No

Yes, professional
certification may be

Bundled

n/a

n/a

n/a

n/a
n/a
n/a
n/a

n/a

n/a

n/a
n/a

n/a
n/a
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13 | Transport services of raw
materials

14 | Freight insurance of raw
materials

651 — Land transport services of freight

652 — Water transport services of freight

6531 — Air transport services of freight

67910 — Freight transport agency services and

other freight transport services

71333 — Freight insurance services

No

No

No

No

No

Manufacturing of Oil and Gas Industry Equipment in Singapore

No

No

No

No

No

required by laws and
regulations

Yes, efficiency;
economies of scale

Yes, efficiency;
economies of scale

Yes, efficiency;
economies of scale

Yes, efficiency;
economies of scale

Yes, not possible to
supply in-house

Bundled
with
transport,
driver, repair
and
insurance
Bundled
with
transport,
driver, repair
and
insurance
Bundled
with
transport,
driver, repair
and
insurance
Bundled
with
transport,
driver, repair
and
insurance
Bundled
with
transport,
driver, repair
and
insurance
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15

16

17

18

19

20

21

Customs clearance
services and logistics of
raw materials

Storage and warehousing
services of raw materials
Technical testing of raw
materials

Production administration
— Production management
and shop ordering services
Maintenance and repair of
production equipment

Utilities (electricity, gas
and water supply)

Manufacturing services
provided in-house and by
suppliers of activities such
as welding, coating, etc.

67110 — Container handling services

85999 — Other support services n.e.c.

67290 — Other storage and warehousing
services

83441 — Composition and purity testing and
analysis services

83115 — Operations management consulting
services

87156 — Maintenance and repair services of
commercial and industrial machinery

691 — Electricity and gas distribution (on own
account)

692 — Water distribution (on own account)

886 — Basic metal manufacturing services

No

No

Yes

Yes

Yes

Yes

No

No

No

No

No

No

No

No

No

No

No

No

Yes, efficiency;
strong relationship
with government
agencies

Yes, efficiency;
strong relationship
with government
agencies

No

Yes, required by laws
and regulations
No

Yes, lack of
expertise; by
machine vendor
Yes, not possible to
supply in-house
Yes, not possible to
supply in-house
Yes, efficiency; need
to access the best
services

Bundled

with
transport,
driver, repair
and
insurance
Bundled

with
transport,
driver, repair
and
insurance
n/a

n/a

n/a

n/a

n/a
n/a

Bundled

with
transport,
driver, repair
and
insurance
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22  Testing services for quality
control and assurance

23 | Third-party inspection
services

24 | Product testing to obtain
certification at export
market

25  Sewage and waste
treatment and collection
services

887 — Fabricated metal product, machinery and
equipment manufacturing services

8344 — Technical testing and analysis services

990 - Services provided by extraterritorial
organizations and bodies
8344 — Technical testing and analysis services

94 - Sewage and waste collection, treatment
and disposal and other environmental
protection services

Source: Authors’ own understanding of firm’s value chain
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No No Yes, efficiency; need | Bundled
to access the best with
services transport,
driver, repair
and
insurance
Yes No No n/a
No No Yes, required by laws | n/a
and regulations
No No Yes, required by laws = n/a

and regulations
No No Yes, efficiency; not n/a

possible to supply in-
house
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Table 8.1.3. Post-manufacturing services

Outsourced to | Outsourced to third-

Corresponding CPC Ver. 2 Code Supplied in- affiliate(.i party suppliers and Bundled
house companies reasons
and reasons
26 | Packaging services 83919 - Other specialty design services Yes No No n/a
85400 — Packaging services Yes No No n/a
27 | Storage and warehousing 67290 — Other storage and warehousing services = Yes No No n/a
services of products
28 | Transport services of 651 — Land transport services of freight No No Yes, efficiency; Bundled with
products economies of scale transport,
driver, repair
and
insurance
652 — Water transport services of freight No No Yes, efficiency; Bundled with

economies of scale transport,
driver, repair
and
insurance
6531 — Air transport services of freight No No Yes, efficiency; Bundled with
economies of scale transport,
driver, repair
and
insurance
67910 - Freight transport agency services and No No Yes, efficiency; Bundled with
other freight transport services economies of scale transport,
driver, repair
and
insurance

29 | Freightinsurance 71333 — Freight insurance services No No Yes, not possible to Bundled with
supply in-house transport,
driver, repair
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and
insurance
30 | Installation services for 5461 — Electrical installation services Yes No No n/a
equipment and related 873 — Installation services (other than Yes No No n/a
wiring construction)
31 Certification and 8344 — Technical testing and analysis services Yes No No n/a
commissioning services of
equipment

Source: Authors’ own understanding of firm’s value chain
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Table 8.1.4. After-sales services

Corresponding CPC Ver. 2 Code

Supplied in-
house

Outsourced to
affiliated
companies and
(CE

Outsourced to third-
party suppliers and
reasons

Bundled

services for staffs

to other public order and safety affairs

services

32 | Training services for 9291 — Other education and training services Yes No No n/a
workers of customers

33 | Maintenance and repair 87156 — Maintenance and repair services of Yes No No n/a
services commercial and industrial machinery

34 | Telephone-based support 85931 — Telephone call centre services Yes No No n/a
services

35 | Information technology (IT) | 8315 — Hosting and information technology (IT) | Yes No No n/a
services for on-site and infrastructure provisioning services
remote monitoring of 8316 — IT infrastructure and network Yes No No n/a
equipment management services

36 | Travel services for 8551 — Reservation services for transportation No No Yes, lack of expertise | n/a
engineers and other staffs 85521 — Reservation services for No No Yes, lack of expertise | n/a
pertaining to after-sales accommodation
services

37 | Visa and immigration 91290 — Public administrative services related No No Yes, government n/a

Source: Authors’ own understanding of firm’s value chain
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Table 8.1.5. Business processes (Back-office support)

Corresponding CPC Ver. 2 Code

Supplied in-

house

Outsourced to
affiliated
companies and
reasons

Outsourced to
third-party
suppliers and
reasons

Manufacturing of Oil and Gas Industry Equipment in Singapore

Bundled

38 | Company registration and 91138 — Public administrative services related No No Yes, government n/a
licensing services to general economic, commercial and labour services
(obtaining permit to affairs
operate)
39  Headquarter services 83118 — Head office services No Yes, economies No n/a
of scale
40 | Management services 83111 - Strategic management consulting Yes Yes, economies No n/a
services of scale
41 | Accounting, auditing and 82210 - Financial auditing services Yes No Yes, required by n/a
bookkeeping services laws and regulations
8222 — Accounting and bookkeeping services  Yes No No n/a
42 | Financial services 7113 — Credit granting services No Yes, economies Yes, economies of n/a
of scale; not scale; not possible
possible to supply | to supply in-house
in-house
71512 — Corporate finance and venture Yes No Yes, not possible to n/a
capital services supply in-house
43 | Legal services 82120 — Legal advisory and representation No No Yes, lack of n/a
services concerning other fields of law expertise
82130 — Legal documentation and No No Yes, lack of n/a
certification services expertise
82191 — Arbitration and conciliation services No No Yes, lack of n/a
expertise
44 | Insurance services 7131 — Life insurance and pension services No No Yes, not possible to n/a
(commercial life and supply in-house
accident/health insurance, | 7132 — Accident and health insurance No No Yes, not possibleto | n/a
property insurance for the | services supply in-house
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45

46

47

48

49

50

51

factory compound, product
quality insurance,
management liability
insurance)

Social insurance for staffs

Corporate communications
and public relationship
Human resources
management

Information technology
services

Telecommunication
services

Transport services for
staffs

Property management
services

71334 — Other property insurance services
71335 — General liability insurance services

91320 — Administrative services related to
government employee pension schemes; old-
age disability or survivors’ benefit schemes,
other than for government employees

91330 — Administrative services related to
unemployment compensation benefit
schemes

83121 — Public relations services

8511 — Personnel search and referral services
8512 — Labour supply services

83113 — Human resources management
consulting services

83132 — IT support services

83151 — Website hosting services

841 — Telephony and other
telecommunications services

8422 — Internet access services

641 — Local transport and sightseeing
transportation services of passengers

72212 — Non-residential property
management services on a fee or contract
basis

No

No

Yes

Yes

Yes

Yes

No

Yes

Yes

No

No

No

No

No

No

No

No

No

Yes, economies
of scale

No

No

No

No

No

No

No

No

No

Yes, not possible to
supply in-house
Yes, not possible to
supply in-house

No

No

No

Yes, network
economies

Yes, network
economies

Yes, lack of
expertise

Yes, efficiency; lack
of expertise

Yes, efficiency; lack
of expertise

Yes, not possible to
supply in-house
Yes, not possible to
supply in-house
Yes, efficiency; not
possible to supply
in-house

Yes, efficiency; lack
of expertise

n/a
n/a

n/a

n/a

n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a

n/a

n/a
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52 | Medical services 93121 — General medical services No No Yes, lack of n/a
expertise

53 | Catering services 63393 — Other contract food services No No Yes, lack of n/a
expertise

54 | Security services 85230 — Security systems services No No Yes, lack of n/a
expertise

85250 — Guard services No No Yes, lack of n/a
expertise

55 | Cleaning services 853 — Cleaning services No No Yes, lack of n/a
expertise

Source: Authors’ own understanding of firm’s value chain
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8.5. Policies Affecting the Value Chain

An important component of this study is the analysis of how policies, both government and private,
impact the value chain discussed here, and hopefully, identify areas of improvements (see Appendix
A). This firm faces few policy challenges, for example, in trade policy (customs and logistics) and even
in labour policies. This is due to the fact that it is located in Singapore which has consistently ranked
very high in its business environment quality. But importantly, part of the reasons why it does not face
major policy problems is that it is large, it is a subsidiary of a major multinational firm, and possesses
the necessary capacity to comply with regulations.

Government incentives

The Singapore Government has always been proactive in providing assistance to the private sector to
ensure that businesses remain competitive in the global economy. It gives tax incentives for
productivity-enhancing investments in activities such as: i) training of employees; ii) purchase/leasing
of specific information technology (IT) and automation equipment; iii) acquisition/licensing of
intellectual property; iv) registration of intellectual property; v) research & development; and vi)
approved design projects.

The Government also alleviates the rising business costs to firms in the last few years by providing a
corporate income tax rebate’ or by co-funding 40 percent of wage increases given to Singaporean
employees earning a gross monthly wage of S$ 4,000 and below over the period 2013 to 2015'°. This
policy is intended to give businesses more time to adjust to the tight labour market and concurrently,
free up resources to undertake productivity investment activities.

International labour mobility and equity ownership

While the government provides incentives to firms to improve productivity, its labour policies result in
rising costs to businesses. One such measure is the maximum number of foreign workers that a firm
can hire, depending on the sector'!. For the manufacturing sector, the quota for foreign workers is set
at 60 percent, which means that a firm is only allowed to hire up to 1.5 foreign workers for every local
full time employee that it employs. Once a firm has reached its quota for foreign workers, it has to
employ more local workers before being allowed to hire more foreign workers. Not only does this
measure raise the manpower costs of businesses, manufacturing firms also face the problem of meeting
their target output and deadlines due to the shortage of manpower.

Through its Fair Consideration Framework (FCF), the Government has also mandated that firms hiring
foreigners as Professionals, Managers and Executives (PMEs) after 1 August 2014 need to consider
local candidates fairly prior to submitting new Employment Pass (EP) applications to the Ministry of
Manpower (MOM). Firms now need to advertise job vacancies on a new jobs data bank administered
by the Singapore Workforce Development Agency (WDA) for at least 14 calendar days before making
an EP application'?. This measure lengthens firms’ hiring processes and can potentially lead to firms
losing ideal candidates for the position because of their nationalities.

° More information about the Corporate Income Tax Rebate can be obtained at:
http://www.iras.gov.sg/irasHome/page04.aspx?1d=14564

10 More information about the Wage Credit Scheme (WCS) can be obtained at:
http://www.iras.gov.sg/irashome/WCS.aspx. Both measures have been extended by two more years (i.e up to
2017) in the recent Budget 2015 announcement although at a lower rate or cap

! More information about the quota for foreign workers can be obtained at:
http://www.mom.gov.sg/Documents/services-forms/passes/Guidelines_on_Levy_Bill Computation.pdf

12 More information about the Fair Consideration Framework (FCF) can be obtained at:
http://www.mom.gov.sg/newsroom/Pages/PressReleasesDetail.aspx ?listid=523
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Travel outside Singapore

The firm’s after-sales services such as installation services, commissioning services, repairs and
maintenance, and training services make up a significant share of the firm’s business. To provide this
service to customers, the firm needs its staff, particularly engineers, to travel seamlessly from one
location to another. However, the firm often encounters challenges in obtaining visas, resulting in
situations where the most qualified staff are unable to provide the requisite services. Some economies
also restrict the number of days that foreign professionals can go offshore where many of the oil & gas
extraction facilities are located. In addition, foreign professionals are subjected to withholding tax if
they stay in some economies beyond a certain number of days. To address this, as well as to provide
more rapid service, the firm has established local service facilities in close proximity to its customers.

Investment restrictions

In the area of investment, several economies appear to have restrictions on foreign ownership,
particularly when it is a service industry. The firm gave an example of an economy which requires the
local subsidiary providing after-sales services to its state-owned enterprises to be majority owned by
locals, which sometimes complicates decision-making by management.

Local content requirements

On the manufacturing side, local content requirements feature in several projects, particularly when
they bear some relation to the government or a state-owned enterprise. These requirements increase
operational costs since the firm has to track the procurement of inputs by source in order to ensure
compliance with local content requirements. In addition, local suppliers may not necessarily be the ones
giving the most competitive quotes or providing the best service. Despite this, the additional cost is not
such a heavy burden because the firm can always pass on the additional cost to the customer. The more
difficult part in complying with local content requirements is the absence of local capacities, the lack
of local suppliers who can meet the stringent criteria and standards of the firm and industry.

Related to the issue of local content is the regulations in certain jurisdictions which requires a firm to
partner with a local agent if it wants to respond to a Request for Quotation (RFQ). Depending on the
local market, this requirement may lead to an increase in the firm’s costs, which have to be passed on
in the final quote for the products, potentially making its price bid less competitive. However, in some
cases, the firm itself prefers to work with a local agent because the agent has specific knowledge of the
customer and local market conditions.

Other policies

Other policies identified by the firm as affecting services in manufacturing include periodic visits by
government inspectors to ensure that the facility adheres to the stipulated guidelines on environment,
health and safety, and the requirement for new staff to attend manufacturing orientation courses given
by training agencies appointed by government. These policies are not considered burdensome by the
firm.

Private standards: requirement for third-party certification
Private standards are usually not strictly part of government policies but, for the oil & gas industry, are

an important aspect of policy. In particular, the firm must adhere to the standards and requirements by
the American Petroleum Institute (API) for third-party inspection at various stages of the manufacturing
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process. API is a private trade association which has more than 500 standards and recommended
practices. API’s Monogram Program verifies that manufacturers of equipment are operating in
compliance with these standards and its Witnessing Program provides witnesses to observe critical
material and equipment testing and verification. Many manufacturers including the firm in this case
study would like to have the API Monogram mark on their products because it serves as a form of
quality assurance to their customers, who in effect often make this a requirement.

The firm has no significant issues meeting the requirements of the programs, considering that its facility
already has certification and licenses from API. However, this may not be the case for its suppliers,
particularly SMEs which also have to be certified if they are interested in being part of the firm’s
manufacturing value chain. The certification process for API Monogram'? is not a simple process which
can be met by firms with limited resources. Indeed, several of the firm’s suppliers had determined that
the process is too cumbersome and costly for them to do business with the firm if an API certification
is required. Consequently, the firm may have to curtail its outsourcing strategy and will have access to
a smaller pool of suppliers of inputs and processes.

As ameans of supporting SME access to global value chains, the Singapore Government has established
the Partnerships for Capability Transformation (PACT) initiative. The initiative allows large
organizations to identify and implement projects between itself and local SMEs in areas such as
knowledge transfer, capability upgrading, and the development and testing of innovative solutions'®.

The way forward

This case study has attempted to give an oil & gas firm’s perspectives on the importance of services to
its operations. It is evident that policies impact the firm’s access to services as well as its ability to
provide them. These can have implications on the firm’s overall competitiveness. Policymakers have a
significant role to play in supporting businesses, particularly in creating the right regulatory
environment to facilitate optimal management decisions.

Restrictions on the movement of natural persons impedes the ability of foreign firms to provide after-
sales services. Likewise, the restrictions also hamper the access of its customers (such as state-owned
enterprises) to the most qualified engineers to resolve the issues at hand. The case study has
demonstrated that particularly in the provision of after-sales services, the different modes of supply are
in fact complementary to one another. Mode 3 (in the case of establishment of local service facilities)
and mode 4 (in the case of movement of engineers) go hand-in-hand in ensuring that customers are
provided with the best and most efficient after-sales services.

The same can be said about local content requirements. While these certainly limit the pool of suppliers
from whom the firm can source inputs and processes, they may also raise the total cost to customers
and possibly diminish product quality where local suppliers do not have the right capabilities.

On the support that can be provided to local suppliers, especially SMEs, in promoting more engagement
in global value chains, a good area to explore is how to help them meet global standards and pass various
certification processes. This help may take the form of capacity building activities, or the provision of
grants and incentives to obviate the costs of certification.

Looking deeper at the regulations mentioned in this case study, it should also be acknowledged that
some of them are cross-agency in nature. For example, the restrictions on movement of foreign
professionals and capital are likely to have been enacted by agencies whose mandates cover areas such

13 http://www.api.org/certification-programs/api-monogram-program-and-apigr/certification-process

14 More information about the Partnerships for Capability Transformation (PACT) can be obtained at:
http://www.spring.gov.sg/Developing-Industries/Industry-Initiatives/Pages/partnerships-for-capability-
transformation.aspx
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as labour or foreign direct investment. For many developing economies, coordination among agencies,
and awareness of the effects of policies, pose major challenges.
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Appendix A
Policies affecting services in the value chain
Government and Authority(ies) in Details How the policy affects services in the value
private charge chain
policies/services
Productivity and Inland Revenue Scheme allows businesses to obtain tax savings in the It encourages businesses to invest in
Innovation Credit Authority of Singapore @ form of 60 percent cash payout and/or 400 percent tax = productivity improvement activities.
(PIC) Scheme (IRAS) deduction on qualifying activities.
Corporate Income Tax | Inland Revenue It allows firms to receive 30 percent Corporate Income It helps businesses to cope with rising costs.
Rebate Authority of Singapore | Tax Rebate in Years of Assessment (YA) 2013, 2014 and
(IRAS) 2015 that is subject to a cap of $$30,000 per YA. For YA
2016 and 2017, the cap is $520,000 per YA.
Wage Credit Scheme Inland Revenue Scheme enables Government to co-fund 40 percent of It gives businesses time to adjust to rising
(WCS) Authority of Singapore = wage increases given in the period 2013 to 2015 to costs and concurrently, frees up resources to
(IRAS) Singapore employees earning a gross monthly wage of undertake productivity improvement

up to $$4,000. For 2016 and 2017, lower co-funding rate = activities.
of 20 percent applies.

Quota for foreign Singapore Ministry of | Manufacturing firms can only hire up to 1.5 foreign It increases business costs to firms because

workers Manpower (MOM) workers for every local full-time employee that it local workers generally receive higher wages
employs. than foreign workers.

Fair Consideration Singapore Ministry of | It mandates firms to consider Singaporeans fairly for It lengthens the hiring process and may

Framework (FCF) Manpower (MOM) Professionals, Managers and Executives (PMEs) potentially lead to firms losing ideal

positions before applying for new Employment Pass (EP) candidates for a position because of their
for eligible foreigners by requiring firms to advertise job = nationalities.

vacancy on a new jobs bank administered by the

Singapore Workforce Development Agency (WDA) for at

least 14 calendar days.

Partnerships for SPRING Singapore It allows large organizations to identify and implement It allows the firm to upgrade the capabilities
Capability collaborative projects with local SMEs in areas of of its suppliers and potentially widens the
Transformation knowledge transfer, capability upgrading as well as pool of suppliers to whom it can outsource
(PACT) development and testing of innovative solutions. inputs and outsource processes.
Third-party inspection = American Petroleum The challenging environment that many of its products = The certification process is a challenge for
requirements as part  Institute (API) have to operate in makes it imperative that third-party some of the firm’s suppliers, particularly
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of American
Petroleum Institute
(API)’s Monogram
and Witnessing
Programs

Movement of natural
persons

Various jurisdictions
Withholding tax

Various jurisdictions

Foreign equity
restrictions

Various jurisdictions

Local content
requirements

Various jurisdictions

Use of local agent for
submission of
quotation and when
securing order (if
awarded)

Source: Compiled by APEC Policy Support Unit

Various jurisdictions

Manufacturing of Oil and Gas Industry Equipment in Singapore

inspectors are on-site to monitor the design,
engineering and manufacturing processes as and when
necessary.

They limit the stay by firm’s foreign engineers and staff
in the jurisdictions.

They require earnings made by foreign engineers and
staff to be subjected to withholding tax if they provide
services over a certain period of time.

They restrict the level of foreign equity that local
maintenance and repair services facility could have.

They require the products sold to have certain
percentage of local content.

Some economies require that the firm’s sales team
work with local agent when making submission of
guotation and when securing order.

SMEs, who elect not to do business with the
firm if it requires them to be certified by API.
This affects firm’s outsourcing strategy and
restricts the pool of suppliers the firm can
access.

The restriction may affect the quality of
services provided, particularly if the
engineers are the most qualified persons for
the task.

The restriction may limit the number of days
that the engineers can stay in the economy
and inadvertently affect the quality of
services provided.

The restriction may limit the level of
involvement of firms in the decisions and
daily operations of the facility.

The requirements may increase prices and
diminish quality because firm has to obtain
quotations and secure parts/components
and services only from providers who meet
the criteria.

In addition, there may be limitations in local
capacities.

The need to involve a local agent may
increase firm’s operational costs.
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Chapter 9

Manufacturing of Car in the Philippines
Sherry Stephenson’

9.1. Firm Background

This manufacturing company that produces cars in the Philippines is a large multinational producer.
The company operates manufacturing operations in over 25 economies. In 2014, the company sold over
10 million vehicles in some 170 economies. The company’s Head Office is in Japan, and the regional
office for the ASEAN economies is located in Thailand. The case study firm has a vehicle line-up of 18
models in the Philippines and a sales distribution and service network composed of 44 outlets across
the economy as of end 2014.

The Philippine automotive industry, of which is the case study company is part, comprise two sectors:
assembly operations and manufacture of parts.” Imported cars are classified based on their level of
completion: completely knocked down (CKD), referring to imported parts such as engines or
transmission, which are combined with locally-produced parts to be assembled in the economy by
different automotive firms; semi-knocked down (SKD), which are semi-assembled vehicles without
tires or batteries; and completely built-up vehicles (CBU), which are completely assembled cars.

The firm’s activities in the Philippines has been of considerable economic importance over the period
1988 to 2012, and can be summarized in the following figures taken from the company’s website:

e Investments in the Philippines totaled Php $ 35.5 billion (1988-2012).

e Procurement purchases from local suppliers totaled Php $ 95 billion (1989-2012).

e Vehicle production in the Philippines came to over 500,000 units (1989-2012), of which CKD were
two-thirds, or 67%.

e Total vehicle sales in the Philippines came to 750,000 units (1989-2012).

¢ Government revenues generated by the firm in the Philippines amounted to Php $ 136 billion (1988-
2012).

e The firm’s total value chain employment in the Philippines was over 40,000 employees as of end
2012.

The firm is located in a Special Economic Zone south of Metro Manila, where it is permitted to
undertake automobile assembly and production. The firm does not export vehicles and thus does not
enjoy tax and duty-free benefits from the Phil. Economic Zone Authority (PEZA) as these are only
accorded to exporting manufacturers located there. However, there are logistical advantages to being
located in the zone close to other suppliers and the main plant. Additionally, the firm enjoys the
advantage of being able to receive incentives from the Government in the form of duty-free importation
of parts and income tax holiday for four to six years, depending on the specific guidelines of the
particular incentive granted by government.

The plant’s capacity is supposed to be 35,800 units per year. However, in 2014 the plant produced
41,000 units in response to increased demand, using adjusted production with two overtime shifts. The
manufacturing assembly plant employed 1,600 regular employees as of December 2014.

! Consultant and member of Pacific Economic Cooperation Council (PECC) Group on Trade

2 Aldaba, Rafaela. 2007. “Assessing the Competitiveness of the Philippine Auto Parts Industry” Philippine
Institute for Development Studies, Discussion Paper Series No. 14
www.eaber.org/sites/default/files/documents/PIDS_Aldaba_2007.pdf
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The firm’s manufacturing operation is supported by group company suppliers, many of whom are
located within the Special Economic Zone and provide manufacturing inputs. These group suppliers
may also export their intermediate inputs to other company locations overseas, or sell to other
automobile manufacturers in the economy. The firm has an after-sales services office located in Santa
Rosa. The vehicle sales and customs relations departments are located in Makati City. Several of the
group suppliers export parts to other economies in the Asia Pacific region, especially Thailand, Viet
Nam and Indonesia.

The firm produces two models in the Philippines. Both cars are produced for domestic sales only; at
this point the Philippines does not export any fully finished automobiles, only parts. The firm’s goal is
to surpass production of 100,000 models per year in order to be able to export cars.

According to a research group in the Philippines, the firm had 39.4% of the market share for sales in
the economy at end 2014, with over 106,000 unit sales.® One of the firm’s models was the best-selling

vehicle in the economy and the market leader for the twelfth year in a row, representing nearly 10% of
the domestic car market.

9.2. The Vehicle Value Chain

The value chain under study here is depicted in a simple, stylized form in Figure 9.1 below.

Figure 9.1. Value Chain for Car Production

— | Chassis
[ Design J l
Body
Raw Materials
r Sourcing ‘ l
[ Manufacturing ‘ Paint
Process l'

— Interior Assembly

=

Finished Car

Marketing,
Distribution,
and Post-Sales

Mate

&

Quality Control

Source: Adaptation from firm’s website .
Pre-Delivery

Inspection

3 http://focus2move.com
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The value chain for the car is fairly complex, involving many stages and many suppliers into the final
assembly.

>

The design and manufacturing blueprint for the car are provided by the firm’s Head Office in
Japan.

The procurement of some of the raw materials required in the production process (steel,
aluminum, rubber and many others) is sourced from various locations in the world. Sixty
percent (60%) of the raw materials used in the assembly manufacture process are imported.

Many of the manufactured inputs into the car production assembly are supplied by several
companies that are not affiliated with the cases study firm but located within the Special
Economic Zone (SEZ), labeled as “locators” because they, as first-tier suppliers, followed the
case study firm (lead firm) in locating to the Philippines. There are 44 local suppliers of parts
and 9 indirect suppliers for paints, chemicals and steel sheet that are locators in the SEZ. Their
sales to the case study firm are considered domestic sales. Examples of these first tier supplies
include:

* manual transmission

® switches

® machines parts

e transmissions and engine gears

Inspection and quality control are carried out at different stages of the manufacturing process
and at the end for each finished automobile according to the strict specifications provided by
the Head Office.

The final stage of the value chain for the production of the car is the post-production phase of
marketing and distribution.

The activities in the production or manufacturing phase of the value chain shown in Figure 9.1 carried
out in the firm’s assembly plant include the following:

pressing & stamping (shaping metal);
welding;

painting;

assembly;

mate;*

inspection & testing for quality control

Once the car is assembled and passes quality control, the unit is retained in the Special Economic Zone
until it is distributed to the franchise outlet or dealership in various parts of the Philippines. As of the
first quarter of 2015, there are 46 exclusive dealers in all of the Philippines for the car. The value chain
studies ends with sales at one of the retail outlets and post-sales servicing.

4 The chassis assembly conveyor and the body shell conveyor meet at this stage of production.
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9.3. Services along the Value Chain

As has been emphasized in other mapping studies, services fulfill a range of functions along value
chains. A classification of these is set out in Table 9.1 below. This clearly shows that for manufactured
products such as an automobile, services enter the value chain at all stages, including the pre-production
stage. They also accompany the final product in the post-manufacturing stage. This multi-functional
role of services is the reason that their overall contribution to economic output is so large.

Table 9.1. Multiple Functions of Services in the Manufacturing Value Chain
Functions of Services lllustrative List of Services by Function

Government regulatory services e Llicensing and certification

e Customs administration

e Product safety standards

e Environmental quality
Pre-manufacturing services e Design

® Prototyping

¢ Intellectual property management
Manufacturing support and ® Management and administration
coordination services e Personnel and human resources

® |Insurance

® Financial services

® Accounting

® |legal services

® Repairs and maintenance

e (Cleaning

e Facilities services (water, electricity, gas, sewage)

® Security services

® Packaging and labeling
Linking services in value chains e Transport

e Communications
Post-manufacturing services ® Marketing

e Advertising

e Distribution

e Retail

e After-sales services

The number of services used in the assembly value chain for the car as identified in this study was 70
in total (see Appendix A). This number includes services used in the pre-manufacturing, manufacturing
and post-manufacturing phases of the value chain. The identified services have been broken down in
Figure 9.2 as between pre-production stage, manufacturing stage, delivery and sales/post-
manufacturing stage, back-office services and post-sales services, with the largest number of services
listed as back-office support. As in the other case studies, the analysis treats both government and
private services as additive sources of value.
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Figure 9.2. Services Used in the Car Value Chain by Function and Source
(Number of services per category)
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general
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Source: Service classifications based on own understanding by author

A full listing of the services identified as sources of value along the chain is provided in Appendix A,
together with an indication of whether these services are sourced in-house or through first-tier suppliers
(from group companies or otherwise), and the reasons for the choice of sourcing. This is also discussed
in the section below.

Outsourced Services

Thirty-nine services are fully outsourced and 9 are partially outsourced by the firm for its car production
are listed below (Table 9.2), divided between the categories shown in the pie chart in Figure 9.2. The
reasons given for the outsourcing of services by the firm revolve around specialized skills, efficiency
considerations, network economies, cost considerations and government regulatory requirements (such
as the legal requirement to contract out the auditing services and the customs brokerage services at the
port). While nearly all of the outsourced services are contracted to arm’s length third parties within the
Philippines, several outsourced services are obtained from the Head Office in Japan or other affiliated
subsidiaries in Asia and therefore within the firm’s own corporate structure. This includes design
services and technical assistance services for various aspects of the production process when required.
The reasons given for within-company outsourcing of certain services center on the protection of
proprietary information, as well as the maintenance of the corporation’s worldwide product standards.

Many of the third parties to whom the various services tasks are outsourced within the Philippines are
small and medium-sized firms (SMEs). This is the case for car carrier services, transport services for
employees, hauling and disposal of scrap materials, security services, cleaning services and installation
services for accessory parts, among several others. In addition, certain form of research and
development, for example, testing if the addition of coconut oil in gasoline used in cars in the
Philippines would have adverse effect on the car machines, is likewise outsourced to third parties. This
demand thus generates additional employment and value-added in the economy. The firm specifically
states that part of the reason for this outsourcing is to integrate into the domestic economy and build
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networks of domestic capability, especially among SMEs.’

Table 9.2. List of services used in car manufacturing

Raw materials,
input/pre-
production

1) Procurement @ 7)
agent for raw
material 8)
sourcing

2) Customs-
related 9)
services for
raw materials
imported

3) Quality 10)
assurance
services (of
raw
materials) 11)

4)  Freight
transportatio = 12)
n services (of
raw
materials) by | 13)
road, rail, sea
or air

5) Storage of 14)
raw materials
— general
storage
(SMEs)

6) Patent filing
and
acquisition
(Partially
government
services)

15)

16)

17)

Manufacturing

services

Cleaning services
of factory (SMEs)
Gardening
services for
factory lawn
Security guards
for factory and
warehouses
(SMEs)

Sewage water
treatment
services (Partly
outsourced)
Waste collection
— General (SMEs)
Waste collection
— scrap metal
disposal (SMEs)
Waste collection
- Sludge hauling
services (SMEs)
Government
inspections on
fire prevention,
health hazards,
environmental
protection and
other aspects
(Partly in-house
and partly
government
services)
Catering services
for workers
(SMEs)
Transportation
services for
employees
(SMEs)

Moving cars
from assembly

Delivery and
sales/Post-
manufacturing
services
19) Land transport
of vehicles to

dealers

Retail Trade
services — by
store

Retail trade
services - By
other non-
store retail
trade service
Retail services
on a fee or
contract bases
Retail
Administration
- Operation
management
Retail
administration
- Site
development
for new shops
Storage and
warehousing
services for
vehicles at
retail outlets
Installation
services for car
accessories

20)

21)

22)

23)

24)

25)

26)

Back-office services

27) Auditing services
28) Insurance services
for machinery and
inventory®
Insurance for staff’
Courier, postal and
local delivery
services
I.T. and information
system
management,
consulting and
support, with
webpage
development
Safety and security
services (SMEs)
33) Telecommunication
services
Uniform —Design
and alternation
Uniform — Laundry
Legal services
Retail
Administration-
Advertising
38) Advertisement —
advertisement
agencies services
39) Advertisement —
designers’ services
40) Advertisement —
direct marketing
and mail-in
advertisement
41) Advertisement —
cameramen,
directors,
photographers and
models
42) Electricity supply

29)
30)

31)

32)

34)

35)
36)
37)

After-sales
services

45) Customer
services-
mystery
shoppers

46) Customer
satisfaction
surveys

5 Around 40% of parts and components used by the firm in the value chain are sourced locally, while 60% are
imported. The company did not have a similar figure for the services that it uses in its output.
6 The firm has different insurance policies for the plants and for the vehicles produced and for the vehicles

driven

" Group life insurance, health insurance and hospitalization insurance apply to workers. The latter two are not
offered to workers after their retirement.
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line to storage 43) Gas supply
parking yard 44) Water supply
(SMEs)

18) Repair and
maintenance
services for car
carriers and
busses (SMEs)
Source: Author’s own understanding of car value chain

In-house Services

Twenty-two in-house services are provided entirely by the firm or by in-group suppliers for the
identified value chain. A listing of the in-house/in-group services is provided below. It is of note that
the firm has chosen to supply itself those services that are the closest to the identity of the company
(design, engineering) or to the reputation and safety of the product (quality assurance control services
and repair and maintenance services), or those that involve sensitive financial information. Quality
controls are carried out by the firm but are dictated to the company by the Head Office in Japan through
its established system of quality controls. For the Philippines, oversight of these controls is supported
by the regional office in Thailand. Compliance with government standards and policies are dealt with
by concerned business units. This major responsibility of compliance is done in-house.

Table 9.3. In-house services

R ial Delivery and
a.w materials, Manufacturing sales/Post- . . After-sales
input/pre- . . Back-office services .
A services manufacturmg services
production .
services
1) Conception 3) Production None 10) Financial services® | 20) Customer
and design Administration- 11) Internal auditing services-
of product Production (including audits complains
2) Industrial management of financial and
design 4) Production accounts and compliments
Administration- corporate handling
Quality assurance governance) 21) Customer
and compliance 12) Business and services-
with ISO management technical
5) Engineering consultancy supports
Services (Technical services 22) Customer
assistance service 13) Company services-
for special skills is secretary services warranty and
provided to group 14) Corporate repair
companies) communications, services
6) Repairand marketing and
maintenance public relationship
services of 15) Estate
machines and management
equipment 16) Human resources
7) Personnel search management
and referral 17) Human resources
services - management —

8 Financial accounting is done in-house and all loans are obtained in-house, within the company group. The
Asian crisis of 1997 was the last time that the firm took out a loan.
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Personnel search
and referral
services for back-

Recruitment of
factory workers
8) Accommodations

for dealers office staff
9) Prototype testing 18) Training of staff
services 19) Product
development/
R&D

Bundling

The researcher found only one case of services that were bundled when being contracted by the firm in
its assembly production. These are IT/computer offerings. A single IT vendor can provide both software
development and interface services for other systems within the company. It can provide a package of
services including website design and maintenance, software development and computer programming
and computer repair services.

9.4. Policies Affecting Services in the Value Chain

Several government policies and regulatory requirements in the Philippines affect the production of the
supply chain - prior, during and after - its assembly. The firm indicated during the interview that no
fewer than ten different government departments were involved in various aspects of vehicle assembly
and subsequent sale in terms of granting incentives, giving permits of various types, implementing
environmental and technical standards, and determining and enforcing fuel standards, labor laws and
vehicle registration, among others. Table 9.4 lists these agencies, together with their area of competence.

Table 9.4. Government agencies in the Philippines involved in policy interface with the production
of a car

Government Department Area of Regulatory Responsibility

Philippine Economic Zone Authority
Department of Trade and Industry and
Dept. of Finance

Dept. of Finance: Bureau of Internal Revenue
and

Bureau of Customs

Dept. of Transportation and Communication
and Land Transport Office

Dept. of Land Franchising Registry Board

Dept. of Energy

Dept. of Environment and Natural Resources

Grants incentives in the Special Economic Zone
Gives approval for these incentives including tax and
duty rates that must then be passed by Congress
into law

Determines and collects tax remissions and taxes
and duties

Responsible for registration of vehicles

Approves applications for franchising & operation of

public utility vehicles

Establishes requirement for fuels to contain a

certain percentage of coconut oil, affecting the

standards for the engines

i) Establishes and implements emission
standards

ii) Grants certification for each model of
automobile so that it can be put on the
market for sale

iii) Grants permits for construction and disposal
of waste
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iv) Carries out annual inspections for painting
and waste water treatment
National Biofuels Board (under Dept. of Reviews and enforces fuel standards for
Energy) automobiles
Metro Manila Development Authority Responsible for all roads and traffic management
Dept. of Labor and Employment Administers and enforces all labour laws

Source: Information obtained from interview

In terms of the government policies that are the most imposing on the firm’s costs and efficiency, the
firm pointed to labor policies, taxation rates, and inefficiencies in logistics (including infrastructure and
customs procedures), each of which is discussed in turn. These policies impact heavily on the current
cost structure of production for the car, which is 10 per cent higher in the Philippines than it is in
Thailand. The cost of production of another model produced by the firm is 18 per cent higher in the
Philippines than it currently is in Indonesia.

Labor policies

Labor laws in the Philippines are stringent and offer several layers of legal protection to workers.
Current labor law strictly prohibits labor-only contracting and there is a pending bill in Congress that
states that only a maximum of 20 per cent of labor in a firm can be contractual; all others must be full-
time employees.’ Firms are not allowed to lower salaries or dispense with any type of benefits, unless
it is possible to convince the labor unions to accept these changes. To date, there are no specific
guidelines for part-time workers, which reduces the flexibility of the labor market and the firm’s ability
to deal with fluctuations in demand and the production cycle. Worker lay-offs can only be made through
a notification to the Department of Labor 30 days in advance, and after having presented the plan to the
labor union. Strikes are allowed anywhere in the economy except within the Special Economic Zone.
Labor costs were indicated as one of the factors inhibiting expansion of motor vehicle production.

Taxation/ Subsidy policies

The firm indicated that tax rates in the Philippines are high, with a corporate tax rate 30 per cent, even
for SMEs. Employee allowances are also taxed (the increment). Currently the cost of production of the
case study car is not directly linked to its sales price, which is determined by competition in the domestic
market but subject to final approval by the regional office. There is a roadmap pending in Government
offices to provide a $1,000 incentive per qualified automobile unit to help fill in the $2,000 gap in the
cost of domestic production; however, this roadmap has not been approved and acted upon in two years.
The car manufacturing industry has been requesting a more stable automobile policy framework from
the Government that would allow the company to be more competitive, and to be able to increase its
domestic production base and capacity in order to be able to exports cars.

Logistics policies

Many aspects of logistics also impact on the production of the car, adding significantly to cost and time
delays.!® There is a widely recognized, urgent need to upgrade port and road infrastructure so that port

The firm stated that in Thailand, one of the major automobile manufacturers in ASEAN, the labor laws are very
different, and over 50 per cent of the labor force can be short-term.

10 The Philippines ranked number 68 in the Logistics Performance Index of 2014, produced by The World Bank.
This index is a weighted average of six key dimensions involved in logistical competitiveness, namely: customs
(speed, simplicity and predictability of border formalities); infrastructure (quality of ports, roads, railroads, etc.);
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services and transport services can be more efficient in coping with current and future needs. Delays in
receiving imported raw materials, parts and components through customs procedures and out of the port
in Manila were cited by the firm as a major reason for cost increases, given the congestion of the port,
deteriorated infrastructure and slow processing times.

A mandatory inspection must be carried out for all imported parts and components of the car by
Customs/Bureau of Finance and Internal Revenue before they are unloaded, but due to the port
congestion, this requirement cannot be adequately implemented. Previously, this inspection was done
by a pre-shipment inspection company.

In addition to port congestion, there was a local government ban on trucks in Manila where the port is
located since February 2014, leading to a backlog of goods needing to be transported out of Customs.
Due to these restrictions, truckers often double their charges and work overtime in order to deliver. The
trucking ban has significantly added to production costs for the firm and its suppliers.!' Also, because
of the congestion and delays, the firm cannot carry out just-in-time delivery. The retail price is
standardized by the local firm for uniform application and compliance of the dealers. Any higher
logistical costs must be absorbed by local firm, putting it at a competitive disadvantage.

Overall, in terms of the government—firm policy interface, there appears to be much potential
productivity growth that could be reaped through an improvement in various key policy areas,
particularly logistics.

Additional policy considerations

As reported in the most recent WTO Trade Policy Review of the Philippines of 2005, MFN tariffs on
imported passenger cars, trucks and motorcycles range between 20 per cent and 30 per cent. The
Government assists assembly of automobiles in the economy by allowing for participants in its Motor
Vehicle Development Plan to import completely-knocked-down (CKD) kits at preferential tariff rates
of 1 per cent to 3 per cent. The Philippines has a zero duty policy on the import of capital equipment
and spare parts by automotive manufacturers. The Philippine Motor Vehicle Development Program
(MVDP) is designed to foster local assembly through low tariffs on components. 2

These policies have resulted in a very high rate of effective protection for the motor vehicle sector,
estimated by the WTO to be around 76 per cent (2004).'* Presently, imported cars before tariffs are
cheaper than domestic cars in the Philippines.'* In addition, the economy applies non-trade barriers to
many automotive inputs, usually in the form of non-automatic import licensing.

The ASEAN Free Trade Agreement (AFTA) for the automotive sector has been implemented since
2000. It has put significant competitive pressure on automobile assembly manufacturers in the
Philippines over the past decade, as it substantially reduced the effective rate of protection in this sector,
requiring adjustment to a new competitive environment. The realization of the ASEAN Economic
Community by end 2015, according to government plans, may also bring additional competitive
pressures, particularly in the services area, affecting the services that are embedded in the production

ease of shipment; ease of tracking and tracing consignments; domestic logistics costs (transport operators,
customs brokers); and timeliness. The Philippines ranked below both Thailand (34) and Indonesia (46), its main
competitors within ASEAN, and was also ranked lower than Viet Nam.
http://lpi.worldbank.org/international/global/2014

Tt is estimated that the trucking ban has cost the firm around 92 million pesos, and has cost its suppliers
around half of this amount (45 million additional pesos) since February 2014. After several months and
worsening congestion at the port area, the ban from the local government was rescinded.

12USTR. “The Philippines” https://ustr.gov/sites/default/files/2013%20NTE%20Philippines%20Final.pdf

13 Trade Policy Review of the Philippines, Report by the WTO Secretariat, WT/TPR/S/149, June 2005, page 89.
14 “Japan urges Philippines to make strong auto industry policy soonest” Manila Bulletin. June 16, 2014.
http://www.mb.com.ph/japan-urges-philippines-to-make-strong-auto-industry-policy-soonest/
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of the local car. According to The Economist, the ASEAN Economic Community signifies the arrival
of a more level playing field, less protectionism and greater competition.'?

Possibly in recognition of this potential future development, the Philippine Government announced its
intention in March 2015 to support the automotive industry in order for the economy to become a
regional automotive production center.'® For this objective, it declared that it would be offering tax
breaks to up to three automakers. The Manila Bulletin reported that the government has considered an
annual production of 40,000 vehicles per model as a qualification for the incentive. The incentive is
part of a new program entitled the “Comprehensive Automotive Resurgence Strategy” (CARS) that has
been announced for implementation during 2015. The Government has stated that expanding the
automobile supply chain would feed into other industries as well, providing a boost to manufacturing
beyond the car industry. The extent of investment and growth in the automobile industry in the
Philippines will be in large part a function of foreign direct investment, where currently the Philippines
lags behind Thailand and Indonesia.'’

The services and investment policies in the economy seem to be supportive of an expanded automobile
manufacturing objective on the part of the Philippines Government, to the degree that there are no
restrictions on foreign direct investment in this sector. Additionally, as reported by the WTO Trade
Policy Review latest report on the Philippines, competition in the financial sector seems to be healthy,
with no evidence of monopoly or collusive behavior, and quite a few foreign banks or subsidiaries in
the economy.!® The telecommunications sector is also cited in the WTO Report as showing relatively
unfettered market entry and exit, and healthy competition.!” Market access has been liberalized in nearly
all telecom services, including local, domestic long-distance, international, mobile, data, telex, leased
line, paging, cable television, and satellite. However, the WTO report cites evidence of restricted
competition in the transport sector, and particularly between private and public ports, as well as among
cargo handling operators. The need for infrastructure improvement and greater efficiency and openness
in the transport sector (maritime, ports, domestic shipping) is underlined.

Despite the supportive environment in key services and investment in finance and telecommunications,
for the future, the Philippines will need to differentiate its automobile products from its successful
exporting neighbors in ASEAN by developing niche markets as well as by lowering its internal
production costs in order to maintain and expand competitiveness. To achieve this, it will need to
address the sources of higher costs for its automobile manufacturers identified in this study, and to
improve its logistics policies.

15 “The automotive sector after the AEC” The Economist. July 30, 2014.
http://country.eiu.com/article.aspx?articleid=722103856 &Country=Malaysia&topic=Economy

16 In 2013, the Philippines is projected to produce 90,000 light automotive vehicles, compared to 1.3 million in
Indonesia and 2.14 million in Thailand, according to projections by IHS Automotive in Bangkok.

17 President Benigno Aquino has made investing in infrastructure a priority during his term, which comes to an
end in June 2016, in part to boost growth and also attract foreign direct investment. In 2014, the Philippines
attracted $6.2 billion in FDI, compared to $12.6 billion in Thailand and $8.9 billion in Viet Nam. Medium-size
manufacturing, including automobiles, is at a relative deficit compared to other production areas in which the
Philippines is a bigger player on the global market, for example medical devices, aircraft parts, and platforms
for oil and gas.

18 Trade Policy Review of the Philippines, Report by the WTO Secretariat, WT/TPR/S/149, June 2005, page 93.
19 Ibid, page 103.
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Appendix A

Services Used in the Pre-Production/Production/Post-Production/Sales and Post-Sales Stages of the Value Chain

Stage/ Category

Table A.1. Raw-materials, input/pre-production stage

Service

Central Product

Supplied in-

Classification (CPC) house

Ver.2 Code

Supplied by
another
company in the
group

Outsourced to third-
parties

Reasons of
outsourcing

design of
product

originals

for design in
other companies
in Group for
design.

1. Procurement of 1) Procurement 85999 - Other Yes, outsourced to Legal obligations
raw materials agent for raw support services qualified brokers for to outsource by
material n.e.c. authorized that can Philippine law
sourcing access the port
2) Customs-related | 85999 - Other Yes, outsourced to Legal obligations
services for raw support services qualified brokers for to outsource by
materials n.e.c. imports. Several Philippine law
imported brokers are involved
3) Quality 83441 - Yes. In-house Yes. Philippines
assurance Composition and inspection for government requires
services (of raw purity testing and raw materials pre-shipment
materials) analysis services and parts inspection and quality
and quantity
2. Logistics 4) Freight Division: 65 - Yes. Parts are imported
transportation Freight transport from plants in other
services (of raw services parts of the Asia.
materials) by
road, rail, sea or
air
3. Storage 5) Storage of raw 67290 - Other Yes, outsourced to Efficiency
materials — storage and SMEs.
general storage warehousing
services
4. Product Design 6) Conception and 83920 Design Yes. Royalty paid
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Stage/ Category Service Central Product Supplied in- Supplied by Outsourced to third- Reasons of
Classification (CPC) house another parties outsourcing
Ver.2 Code company in the
group
7) Industrial design | 83912 Industrial Yes. Royalty paid
design services for design in
other companies
in the Group for
design.
8) Patentfilingand | 83960 Trademarks Yes. In-group Yes. Government Handling of
acquisition and franchises n/a patent filing services patent filingis a
department. government
services.
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Table A.2. Manufacturing stage
Stage/ Category Service

Reasons of
outsourcing

Outsourced to
third-parties

Central Product
Classification (CPC)

Supplied in-
house

Supplied by
another
company in the

Ver.2 Code

group

1. Production Production 83115 - Operations Yes. In-house | Yes. Group in
administration Administration management management | Japan decides
Production consulting services team decide on car models
management production for production
schedule
) Production 83441 - Composition Yes. In-house
Administration and purity testingand | teamis
- Quality analysis services responsible
assurance and for quality
compliance assurance.
with 1ISO
2. Services ) Cleaning services of | 85330 - General Yes. Outsourced
supporting factory cleaning services to local firms.
factory daily
operations ) Engineering 83310 - Engineering Yes. In-house Yes. Technical
Services advisory services engineers. assistance
service for
Class: 8332 - special skills is
Engineering services outsourced to
for specific projects the Group
) Gardening services | 85970 - Landscape Yes. Outsourced
for factory lawn care and maintenance to local firm.
services
) Security guards for 85250 - Guard services Yes. Outsourced
factory and to local SMEs.
warehouses




Stage/ Category

Service

15) Sewage water
treatment services

Central Product
Classification (CPC)
Ver.2 Code

94110 - Sewerage and
sewage treatment

Supplied in-
house

Yes. In-house
management

Supplied by
another
company in the
group

Manufacturing of Car in the Philippines

Outsourced to
third-parties

Yes. A team of 4
handles sewage

Reasons of
outsourcing

Efficiency, cost

services of outsourced water treatment
team
16) Repair and 87156 - Maintenance Yes. In-house- | Yes. Support No. Risk aversion
maintenance and repair services of team provide | will be
services of commercial and everyday provided by the
machines and industrial machinery maintenance Group in Japan
equipment of machines when
necessary.
17) Waste collection - 94239 - General waste Yes. To local Local employment
General collection services, SMEs.

other

18) Waste collection —
scrap metal disposal

94229 - Collection
services of non-
hazardous recyclable
materials, other

Yes. To a local
firm for scrap
metal disposals
and recycling

19) Waste collection -
Sludge hauling
services

Class: 9421 - Collection
services of hazardous
waste

Yes. To local
SMEs

Local employment
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Stage/ Category

3. Services from
government
regulation
requirements

Service

20)

Government
inspections on fire
prevention, health
hazards,
environmental
protection and
other aspects.

Central Product
Classification (CPC)
Ver.2 Code

91133 - Public
administrative services
related to mining and
mineral resources,
manufacturing and
construction

91290 - Public
administrative services
related to other public
order and safety
affairs

Supplied in-
house

Yes. The firm
has to prepare
for inspection

Supplied by
another
company in the
group

Outsourced to
third-parties

Yes. Government
services.

Reasons of
outsourcing

Government
services.

assembly line to
storage parking
yard

and warehousing
services

4. Worker- related 21) Catering services 63393 - Other contract Yes. Outsourced
services for workers food services to local SMEs
22) Personnel search 85112 - Permanent Yes. In-house
and referral services | placement services, human
- Recruitment of other than executive resources
factory workers search services department
hires workers
23) Transportation 64114 - Local special- Yes. Outsourced
services for purpose scheduled to local SMEs.
employees road transport
services of passengers
5. Others: 24) Accommodations 63111 - Room or unit Yes. Firm
for dealers accommodation manages on-
services for visitors, site
with daily accommodati
housekeeping services | on for visiting
dealers.
25) Moving cars from 67290 - Other storage Yes. Outsourced

to alarge
company.
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Stage/ Category Service Central Product Supplied in- Supplied by Outsourced to Reasons of
Classification (CPC) house another third-parties outsourcing
Ver.2 Code company in the
group
26) Repair and 87141 - Maintenance Yes. Outsourced Local employment
maintenance and repair services of to SMEs
services for car motor vehicles
carriers and busses
27) Prototype testing 83443 - Testing and In-house
services analysis services of
integrated mechanical
and electrical systems

197



Services in Global Value Chains: Manufacturing-Related Services

Table A.3. Delivery and sales/post-manufacturing stage
Stage/ Category  Service Central Product Supplied in-
Classification (CPC)  house another parties

Ver.2 Code company in

Supplied by Outsourced to third- Reasons of
outsourcing

the group

retail trade services

Group of 622 -
Specialized store
retail trade services

1. Deliveryto 28) Land transport of vehicles 65112 - Road Yes. Outsourced to a
wholesaler/ to dealers transport services large company
retailer of freight by tank

trucks or semi-
trailers

2. Sales 29) Retail trade services Group of 621 - Non- Outsourced to
services - Bystore specialized store authorized dealers

30)

Retail trade services
- By other non-store
retail trade services

Group of 624 -
Other non-store
retail trade services

Outsourced to
authorized dealers

31)

Retail services on a fee or
contract bases

Group: of 625 -
Retail trade services
on a fee or contract
basis

Outsourced to
authorized dealers

32)

Retail Administration
- Operation
management

83115 - Operations
management
consulting services

83116 - Supply
chain and other
management
consulting services

In-house
management
for dealers —
appointment,
evaluations and
supports

Outsourced to
authorized dealers
for daily operations

33)

Retail administration

83911 - Interior
design services

Outsourced to
authorized dealers
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Stage/ Category

Service

- Site development for
new shops

Central Product
Classification (CPC)
Ver.2 Code

Group of 546 -
Installation services

Group of 547 -
Building completion
and finishing
services

Manufacturing of Car in the Philippines

Supplied in- Supplied by Outsourced to third-
house another parties

company in

the group

Reasons of
outsourcing

34) Storage and warehousing
services for vehicles at
retail outlets

67290 - Other
storage and
warehousing
services

Outsourced to
authorized dealers

35) Installation services for car
accessories

87390 - Installation
services of other
goods n.e.c.

Outsourced to SMEs

Specialized. SMEs
can also install in
accordance to
specific
requirements of
customers.
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Table A.4. Back-office, utilities and
Stage/ Category

1.

Finance

Service

general services
Central Product Classification

(CPC) Ver.2 Code

Supplied in-
house

Supplied by
another
company in

the group

Outsourced to

third-parties

Reasons of
outsourcing

36) Auditing on Group of 822 - Accounting, Outsourced. Legal
financial accounts auditing and bookkeeping requirement
services
37) Financial services 71121 - Deposit services to Yes. a major
corporate and institutional shareholder
depositors of the firm
provides
71313 - Group pension financial
services services.
71701 - Services of holding
equity of subsidiary
companies
38) Internal auditing Group of 822 - Accounting, Yes.
(including audits of | auditing and bookkeeping
financial accounts services
and corporate
governance) 83118 - Head office services
39) Insurance services 71332 - Marine, aviation, and Outsourced.
for machinery and | other transport insurance Insurance for
inventory services inventory
40) Insurance for staff | 71321 - Accidental death and Outsourced.

dismemberment insurance
services

71322 - Health insurance
services
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Stage/ Category

2.

General
Management

RY=14/[o(]

Central Product Classification
(CPC) Ver.2 Code

Supplied in-
house

Supplied by
another
company in
the group

Manufacturing of Car in the Philippines

Outsourced to
third-parties

Reasons of
outsourcing

41) Business and Class of 8311 - Management | Yes
management consulting and management
consultancy services
services

42) Company secretary | 83990 - All other Yes.
services professional, technical and

business services, n.e.c.

43) Corporate 83114 - Marketing Yes.
communications, management consulting
marketing and services
public relationship

83121 - Public relations
services

44) Courier, postal and | Group of 681 - Postal and Yes. Efficiency and
local delivery courier services cost
services

45) Estate 72112 - Rental or leasing Yes
management services involving own or

leased non-residential
property

46) Human resources 83113 - Human resources Yes
management management consulting

services
47) Human resources Class of 8511 - Personnel Yes

management —

- Personnel
search and
referral
services for
back-office
staff

search and referral services
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Stage/ Category

RY=14/[o(]

Central Product Classification
(CPC) Ver.2 Code

Supplied in-
house

Supplied by
another
company in
the group

Outsourced to
third-parties

Reasons of
outsourcing

48)

Training of staff

92919 - Other education and
training services, n.e.c.

Yes

(to maintain
personnel and
quality
standards)

49)

I.T. and
information system
management,
consulting and
support, with
webpage
development

Class of 8313 - Information
technology (IT) consulting
and support services

Class of 8314 - Information
technology (IT) design and
development services

Class of 8316 - IT
infrastructure and network
management services

Yes. IT agency has
full-time staff on-
site to offer help.

Specialized,
efficiency, cost

84210 - Internet backbone
services

84221 - Narrowband Internet
access services

84222 - Broadband Internet
access services

50) Safety and security | 85230 - Security systems Yes. Outsourced to
services services local SMEs.
85250 - Guard services
51) Telecommunicatio | Group: 841 - Telephony and Yes. To
n services other telecommunications telecommunication
services companies




Stage/ Category

RY=14/[o(]

Central Product Classification

(CPC) Ver.2 Code

Supplied in-
house

Supplied by
another
company in
the group

Manufacturing of Car in the Philippines

Outsourced to
third-parties

Reasons of
outsourcing

52) Uniform 83919 - Other specialty Possibly Specialized
- Design and design services outsourced
alternation
53) Uniform 97130 - Other textile cleaning Possibly Specialized
- Laundry services outsourced
3. Legal 54) Legal services 82120 - Legal advisory and Yes. Specialized
representation services
concerning other fields of law
82130 - Legal documentation
and certification services
4. Research and 55) Product 81129 - Research and Yes. In-house Yes,
Development development/ R&D | experimental development team advise on | outsourced
services in other engineering | local specialty to Group
and technology on design. and other
plants in
81400 - Research and Japan and
development originals Thailand
5. Advertisement | 56) Retail 83611 - Full service Yes. In-house Yes. Professional Specialized
Administration- advertising team to advertisement
Advertising manage agency contracted
57) Advertisement — 83611 - Full service outsourced for marketing
advertisement advertising agencies. Also events for media.
agencies services 83620 - Purchase or sale of distributes
advertising space or time, on advertisement
commission materials to
58) Advertisement — 83611 - Full service dealers.

designers’ services

advertising
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Stage/ Category Service

Central Product Classification = Supplied in-
(CPC) Ver.2 Code house

Supplied by  Outsourced to
another third-parties
company in

the group

Reasons of
outsourcing

59) Advertisement — 83612 - Direct marketing and

direct marketing
and mail-in
advertisements

direct mail services

gov't departments

60) Advertisement — 83611 - Full service
cameramen, advertising
directors,
photographers and
models.
6. Utilities 61) Electricity supply Class of 8631 - Support Yes. Outsourced to | Efficiency
services to electricity national network.
transmission and distribution
62) Gas supply 86320 - Gas distribution Yes. Outsourced.
services through mains (on a
fee or contract basis)
63) Water supply 86330 - Water distribution Yes. Outsourced.
services through mains (on a
fee or contract basis)
7. Other related 64) Support for labor 91138 - Public administrative Yes. Government
services relocation services related to general services.
economic, commercial and
labour affairs
65) Government 83121 Public relations Yes. firm contracts | Specialized,
Relations/Labor services one agency to deal | requires local
Relations with all Philippine knowledge and

interface
connections
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Table A.5. Post-sales services
Stage/ Category

1. Sales/After-sales
Customer services

Service

Central Product
Classification (CPC)
Ver.2 Code

Supplied in-
house

Manufacturing of Car in the Philippines

Outsourced to third-
parties

Supplied by
another
company in
the group

Reasons of
outsourcing

66) Customer services 85931 - Telephone | In-house
—complains and call centre services
compliments
handling

67) Customer services 85931 - Telephone | In-house
— Technical support | call centre services

68) Customer service 87141 - In-house

— warranty and
repair services

Maintenance and
repair services of
motor vehicles

69)

Sales
administration
- secret customers

83700 - Market
research and public
opinion polling
services

Outsourced to market
research firms

70)

Customer
satisfaction surveys

83700 - Market
research and public
opinion polling
services

Outsourced to market
research firms
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Chapter 10

Manufacturing of Thermal Power Generation Equipment
Gloria O. Pasadilla’

10.1. Industry Overview

The electric power industry has several major activities: power generation, transmission, and
distribution. After electricity is generated, it passes through high voltage transmission lines. Power then
goes to a substation where a transformer adjusts the voltage to a lower level to be distributed for
consumer and industrial use. Figure 10.1 describes the electricity industry value chain, where power
generation is shown to be an upstream activity. The focus of this case study is on power generation
because the firm is a global player in power generation technologies.

Figure 10.1. Electricity industry value chain
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The electricity industry has undergone deregulation all over the world, particularly through the
privatization of many previously state-owned electricity companies and dismantled monopolies. In
general, industry restructuring has carved out the power generation and retail supply segments (billing,
metering, and installation) and introduced more market competition in these sub-industries to increase
efficiency. In most places, transmission and distribution remain as monopolies, however, because it is
unviable to build competing grids.

Power generation, the upstream part of the electricity value chain, involves the transformation of
mechanical energy into electrical energy. Central to virtually all power generation is the turbine. When
the blades on the shaft of a turbine is rotated the generator produces electricity through a process called
magnetic induction’. The sources of energy that help to turn the blades of the turbine to generate
electricity vary. Coal is the cheapest energy source but emits the most amount of harmful substances
into the environment. Other energy sources are nuclear, natural gas, geothermal, hydro, as well as
renewable sources like solar energy or wind.

! Senior Analyst at APEC Policy Support Unit
2 “Electricity — a Visual Primer.” Available: http://www.slideshare.net/MavensManor/electricity-a-visual-
primer-5913813
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Electricity generation causes more greenhouse gas emission than transportation®. Increased global
awareness of the need for environmental sustainability has driven technological research to find
alternative energy sources such as renewable energy, as well as to create improved designs of turbine
and other power plant equipment that minimize emissions and reduce waste. The company in this study
presents itself as a provider of both thermal power and environmental technologies because its new
designs of power plant equipment use technologies that are environmentally friendly.

10.2. Background Information on the Firm*

The company is headquartered in Japan and is a big player in the production of thermal power
generation machines and equipment. It has five production sites in Japan, but some products and/or
parts and components are also manufactured in different continents either through a fully-owned
subsidiary or a joint venture company. For example, in Asia, it has manufacturing plants in China, India,
and the Philippines; In Europe, there is a manufacturing plant in Germany, while UK and Belgium have
repair facilities; North America, Canada and the US have manufacturing plants. This is in line with the
company strategy of manufacturing at sites close to where products are to be delivered. In total, its
company brochure lists 54 different enterprises across the globe, either subsidiaries or joint venture
companies that are engaged in either manufacturing, maintenance services and repairs, corporate
functions and sales, or a combination of several functions. Of these 54 enterprises, it is significant to
note that the majority are services companies.

The company’s major products are gas turbine combined cycle power plants; integrated gasification
combined cycle power plants; boiler & turbine generation plants; geothermal power plants; gas turbines;
boilers; steam turbines (Figure 10.2); generators; equipment peripheral to power generating plants; and
fuel cells. Its research and development activities have helped to upgrade and redesign products either
to minimize waste or limit harmful gas emissions and thus make electricity generation more
environmentally friendly.

Beyond producing products for power plants, the company’s business also includes design, build, and
maintenance of power plants; as well as a whole suite of after-sales services and support. Example of
after-sales services include: 1) preventive maintenance which includes remaining life estimation
service, maintenance schedule management, as well as maintenance personnel education programs; 2)
original spare parts supply; 3) operation support to reduce power consumption or greenhouse gas
emissions; 4) performance enhancement through operation control adjustments or equipment
rehabilitation; and 5) integrity inspections, for example, for the high pressure and temperature vessel or
piping in boilers.

3 US Environmental Protection Agency. Available:
http://www.epa.gov/climatechange/ghgemissions/sources.html
4 Information on the firm has been sourced from its corporate website and company brochure.
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Figure 10.2. Example of firm’s product: Steam engine and generator installed in an energy center
in the United States

Source: Company website

10.3. Description of the Value Chain

This case study considers an EPCM (engineering, procurement, construction and maintenance) project
where the firm may be the lead, or a member, of a consortium bidding for the construction of a power
plant. There are, in fact, few EPC projects in which the company is the prime contractor; in most
projects, the firm is only a member of a consortium where its primary responsibility is to supply the key
machines and equipment for the power plant. The value chain, in this case, begins with the bidding
stage, then moves to the equipment design and pre-construction of power plant stage, followed by the
manufacturing and construction stage, and ends with the commissioning and operation of the power
plant.

Other types of projects which do not involve construction from scratch also exist. Some projects may
simply involve retrofitting and upgrading existing power plant facilities, or the construction of
additional power plant features for environmental sustainability purposes. These types of projects will
have a shorter value chain and will, in some respects, exhibit similar characteristics as an EPC turnkey
project. On the other hand, the value chain described above omits an increasingly important part of the
value chain, i.e. the disposal of old machines.

Bidding stage

If the firm is the prime contractor or the leader of the consortium bidding for a project, it will identify
potential partners, especially the local construction company that will carry out the plant construction.
Then it will carry out research on the economic and legal environment, and the relevant policy
framework, especially in respect of environmental policies. It will check the site or location of the power
plant to assess if its geographical configuration necessitates major redesign or adjustments in the
company’s existing equipment should it win the contract. It will carry out feasibility studies and a
financial projection before submitting the bid.

In cases where the firm is only part of a consortium led by another prime contractor, the latter is
considered the firm’s ‘customer’. Usually, these ‘customers’ are either utility companies or independent
power providers in the economy where the power plant is to be built. In this case, all the feasibility
studies and financial projection of the entire project are the responsibility of the prime contractor, but
the firm also does its own research on the economic conditions, the legal environment of the economy,
as well as assess the site or location of the proposed plant to be able to configure the right machines
according to land type or topography. The firm participates in the preparation of the bid submission. In
power plant projects, the cost that the case study firm provides to the consortium will typically constitute
a major part of the total project cost and could help the consortium win or lose the bid.
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Design, pre-manufacturing and pre-construction of the power plant

If the firm is in-charge of the plant construction, it will typically outsource the construction work to a
local subcontractor which is typically a construction or engineering company. The construction
company then takes care of securing all the requisite government permits and often the overall project
management of the construction process under the overall supervision of the firm.

Once the contract is awarded, the firm proceeds with the equipment design. Sometimes the design has
either been done during the bidding phase, or is not necessary since the project’s requirement could be
served by the company’s existing suite of products. If at all, minimal design changes may be needed
only to configure the machine to the specific local or geophysical conditions.

This pre-manufacturing phase follows the same pattern as other manufacturing activities. The firm
procures materials and services, and transports them to the manufacturing plants. Most outsourced parts
and component manufacturing are usually supplied within the company group. These are then
assembled either in Japan or in one of its manufacturing plants that is nearest the soon-to-be constructed
power plant.

Manufacturing of machines /construction stage and delivery

In this stage, the firm’s involvement depends on a per project basis. In some, the firm may be heavily
involved in the engineering services for building projects, while in others it only needs to focus on the
engineering services related to the machine manufacturing. Once the machine is ready for delivery and
the power plant is ready to receive it, the firm takes care of the delivery, storage, and other logistical
arrangements to bring the machine to the site of the power plant. Because of the bulkiness of these
machines, the firm’s strategy has been to manufacture or assemble their products in the nearest
manufacturing plant as much as possible to save on delivery cost. The parts and components, however,
are procured globally from its other subsidiaries or third party suppliers. Examples of parts and
components procured globally include: rotors for gas turbines, tube materials for boilers, steel plates,
and cylinders. The firm may or may not install the machines themselves at the power plant site.

Commissioning and operation of the power plant

The firm ensures that the machines are working according to specification, tests them on-site, provides
the necessary personnel to install them (if asked) and train local operators. If installation services are
not part of the contract, the firm, nevertheless, sends a guide to help with very sophisticated machines.
Depending on the project, it may entrust the facility management and the operation of the plant to the
firm. In this case, engineering services during operation are usually entrusted to the affiliated company
in the relevant economy. This is why the services global network of the firm is extensive. Besides
attending to after-sales services like maintenance and repair, the firm may sometimes be called upon to
take responsibility for the engineering services of the entire plant facility.
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Figure 10.3. Dimensions of the value chain covered by case study
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10.4. Services along the Value Chain

What services activities are involved at each stage of the chosen value chain? Figure 10.4 shows a few
examples of the services at each stage of the EPCM value chain. It is not an exhaustive list, and only
covers the major services associated with bidding, pre-manufacturing/construction, construction, and
operation of the plant®. The detailed table in Appendix A identifies at least 39 major service categories;
74 if services sub-categories of the Central Product Classification (CPC) are considered. For example,
site preparation services in the construction phase can be further subdivided into demolition services,
site formation and clearance services, and excavating and earthmoving services. The same goes for
other major service categories like transportation services which can be either land, rail, water, or air
transport services.

The firm was unable to give an estimate of the value of these services. But for the firm as a whole, the
rough estimate of the current share of services in the value of the company is about one-third, while
manufacturing is two-thirds. However, the services share is expected to increase due to aging of existing
power plant facilities all over the world and the rising cost of building completely new facilities.

Importance of after-sales service to the firm

In particular, the firm expects to generate more revenues from after-sales services although it
acknowledges the tough competition in this market segment from other global players. Based on the
after-sales services offerings on its corporate website, it appears that this segment of its business is
given a high priority. The company provides detailed descriptions of various after-sales services. For
example, it offers advanced inspection techniques or robotic coating of damaged tubes or parts, both
for their own products as well as those of third-party supplied equipment. Just to give a flavour of the
services offered in this industry, the maintenance and repair of a steam engine consists of several
services — mostly engineering — such as: rotor welding and machining, blading replacement, valve
inspection, repair and calibration, vibration testing and analysis, dynamic rotor balancing, and technical
advisory services.

After-sales service business is defined by the firm as composed of the following: supply of parts; repair
of existing parts or machines; installation services; removal of some machine parts; monitoring of
operational status of customer power plants through which they can anticipate and propose repairs and
maintenance needs. In some cases, the firm signs a long-term service agreement for equipment which
lasts between 6 or 12 years, where the company provides the necessary manpower to carry out
inspection, provides replacement parts and maintenance engineering support, trouble shoots, and
monitors remotely around the clock. In addition, the firm also offers a parts supply agreement in which
the firm guarantees the supply of parts for the duration of the contract at an agreed price.

3 For example, cleaning services and water treatment services could be among the services listed but are not
included. Only the major services have been chosen in the figure. More details are available in Appendix A
Tables A.1-5.
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Figure 10.4. Examples of services in EPC value chain
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Besides repair and maintenance, other services that the firm offers are: repowering of existing facilities
to raise its output and efficiency, and conversion or rehabilitation of existing machines like boilers to
limit gas emissions and enhance performance. It has advanced integrity inspection technology to
evaluate the deterioration of the machine from creep®, fatigue, corrosion, etc. and assess the remaining
life of the machines, thereby be in the position to propose modernization and upgrading program.

Outsourcing, bundling, and other aspects of services supply

The large scope of an EPC value chain necessitates the outsourcing of many activities. If the firm is the
prime contractor, it usually subcontracts the construction of the facility to a local subcontractor who
knows better the legal and regulatory environment for everything related to construction. In the
subcontracting agreement, many services are typically bundled under construction services, such as
staffing services, staff housing services, the acquisition of various government permits, transportation
and logistics, as well as the testing of construction materials. This, in itself, is a large value chain that
would merit a separate study.

In the more frequent case of the firm being only part of a consortium, its task is limited to manufacturing
and delivering the machines, including installation in some cases. Once the firm has delivered, tested
on-site and certified the machines, the rest depends on the plant operator, except in cases when the
machines are still under warranty. Yet, even in the case where the firm is not the prime contractor, it is
closely involved throughout the EPC value chain. In the bidding phase, for example, a project in-house
assessment is made in terms of financial viability. Independent from the site assessment services
undertaken by the prime contractor or local construction company, the firm also outsources either to a

6 The tendency of a solid material to move slowly or deform permanently under the influence of
mechanical stresses. It can occur as a result of long-term exposure to high levels of stress or temperature
(Wikipedia.com)
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subsidiary or third party the service of assessing the topography of the plant site. The firm is sure,
however, to do its own research (with help from a subsidiary or third party) on environmental and other
relevant regulations in order to adjust its machines if necessary.

In the pre-manufacturing phase, the design and engineering front-end services’ for the machine, the
procurement services, testing and inspection, and other engineering services are all done in-house or by
a subsidiary/ JV company. For IT design and software for control systems, the services may either be
provided in-house or outsourced to a third party, usually an instrument and control (I&C) company.
Manufacturing may take place in the different subsidiary manufacturing plants, exploiting each plant’s
comparative expertise, say, in manufacturing boiler tubes, or blades, etc. These are then delivered for
final assembly to the strategically chosen subsidiary that is closest to the power plant site. For example,
if the power plant is being constructed in an Asian economy, the final assembly takes place in the same
economy if one exists, or else in the nearest subsidiary.

Delivery and other logistical arrangements are usually outsourced to a third-party logistics provider.
Installation may be undertaken by in-house personnel or by the contractor, but the certification and
commissioning services as well as on-site testing are usually provided by the firm’s staff. Repairs and
maintenance are done by the firm or its subsidiary, and this depends on the contract. Their machines
may also be serviced by third party service providers.

In general, most of the services are carried out in-house or by the firm’s subsidiaries. Because of its
extensive subsidiary network, most of the required services and materials are available within the
corporate family, except for services in which the group may not have specific expertise, such as in
logistics or 1&C software design. Likewise, because most of the inputs are from its own subsidiaries,
the trust factor on the quality of inputs and services is high, resulting in less need for strict testing and
inspection, except on a random basis.

10.5. Policies Affecting the Value Chain

Policy discussions with the firm covered several fronts. Interestingly, on whether the policy
environment determines the firm’s decision to establish in any economy, the firm said that it is not a
principal determinant in the decision. Rather, more important is whether they can find a good and
reliable partner in the place. In the past, establishment in various economies was part of a tariff jumping
strategy because tariffs for their products were then very high.

Currently, investments in new manufacturing plant are no longer a priority because the firm thinks it
has enough capacity to meet growth in the energy market in Asia and the world. Rather, more recent
investments are in support or services centers, or subsidiaries with a service focus. The decision on
where to locate new services subsidiaries usually depends on the number of products sold in the market,
as this drives the need for more services support.

Trade policy

The firm usually faces no major problems with customs because their products are specialized
machines. But uncertainty about whether or not its imports will be accorded a preferential tariff obliges
them to assume in their bid that the highest tariff will be payable. This makes the cost of the project
(and their bid price) higher than if they knew for certain beforehand what tariff rate will be used.
Ultimately, the higher cost occasioned by this uncertainty is borne by the customer (the utility) and

7 Defined as the work required to produce process and engineering documentation of sufficient quality and
depth to adequately define the project requirements for detailed engineering, procurement and construction or
manufacturing. See http://www.fluor.com/epc-services/engineering/Pages/front-end-engineering-design.aspx.
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eventually by the end-users. Clear guidelines and agreement on tariffs and other relevant policies at the
outset would be helpful in lessening the cost of the project.

Human capital needs

A major concern is the large employee turnover, especially of engineers, in their subsidiaries in
developing economies. This is related to the small pool of quality engineers relative to those in
developed economies. In turn, this is connected to the quality of education in the respective host
markets. The firm’s strategy is to train local talent in order to minimize the need to use many Japanese
expatriates which costs the company more. But the firm also sees the need for different Asian economies
to upgrade their education and skills development. Human capital development and skills matching is
important to support large manufacturing and service facilities that are set up in the economy.

Labour mobility

To support their customers, sometimes it is necessary to dispatch engineers from Japan or elsewhere in
less than 24 hours to prevent a plant shutdown®. But in some economies with visa restrictions, it takes
time to send the necessary personnel. Though the application process in itself is not difficult for the
firm, it is still time consuming, and delays can become costly. The firm thinks that minimizing the visa
processing period would greatly help, particularly for very short-term and temporary stays of intra-
corporate transferees.

Other labour-related regulations that pose a threat are indirect regulations on corporate officers’
qualifications. For example, in one Asian economy, a regulation being discussed in its legislative
assembly is the language test requirement for managers and directors. If approved, this requirement
effectively puts restrictions on foreign directors, putting unnecessary burden on them in carrying out
their responsibilities.

Services provided by foreign personnel, such as the installation and commissioning of machinery or to
act as EPC project technical advisor, are usually subject to a withholding tax if the personnel stays
beyond a certain threshold number of days, which in some economies is up to 60 days. The additional
cost incurred is something that the firm takes as a given. But in some economies, particularly in those
where Japan has no bilateral agreement on double taxation, the withholding tax can go beyond the fees
for technical services and also include a tax on royalties.

Intellectual property

Some economies require the local transfer of intellectual property (IP), whether for imported
components or for manufacturing. The firm has resolved the potential difficulty arising from such a
regulation by forming a joint venture to which it licenses the IP with restricted conditions, i.e. only for
the purpose of manufacturing for the specific market (exclusive market)®. The joint venture receives all
the drawings and technical designs but must ensure no leakage of the IP. Any improvement work on
the licensed IP, however, will belong to the joint venture.

So far, the arrangement appears satisfactory. The firm is, however, aware that other companies have
experienced either leakage in the use of their IP or non-observance of the restrictions on IP use by their

8 The firm already uses advance technology to carry out remote monitoring, obviating the need for frequent
plant visits by their employees. Still, a regular physical visit, usually by employees in the subsidiary located
nearest the plant, is undertaken as a preventative measure.

° In general, as long as the local partner is reliable and qualified, both in the technical and business sense, a
simple licensing agreement is sufficient to protect intellectual property, without the need to form a joint venture.
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local partner. In particular, these companies found machines being sold in other Asian economies that
made use of their licensed technology when its use is supposed to be restricted to one particular
economy in Asia. Improved IP protection and the implementation of rules in different economies, as
well as the careful choice of local partners, are important to safeguard corporate intellectual property.

Equity limitation

As arule, the firm prefers to be free to decide whether to acquire local partners, i.e. have a fully-owned
subsidiary, or form a joint venture. This decision is made on a case-by-case basis. In some places
acquisition is the best way to enter the market. In certain economies, however, there is preference for
joint ventures or even an expectation that these will be established. The vehicle for ensuring that this
occurs is rules on foreign equity shares. In some cases where the firm finds a good local partner, it does
not consider foreign equity limits an operational constraint. This view is clearest with respect to
manufacturing, but less so with after-sales services. The reason for this is that the firm considers that
its reputation, and possibly its IP, is at greater risk in this market segment'’.

Though there has been a relaxation of equity restrictions in some economies in the case of the energy
industry, restrictions still abound in construction services. Some of these restrictions include permits or
licenses to become a contractor, with specified conditions on how to obtain such licenses for example,
years of engineering experience, education, etc. If licensing for the engineering profession is restrictive,
establishing a foreign-owned construction company in the economy concerned becomes virtually
impossible. Restrictions like this in construction services affect the firm’s capacity to lead consortia as
the prime contractor in particular economies.

Local content requirements

The firm feels that there is need for clear guidelines on local content requirements. It noted that in some
projects in the region, the local content requirement is too high and detailed rules on its computations
are not very clear. It is particularly problematic especially if there are not enough companies in the host
economy that can satisfy the stringent technical requirement by the firm for power plant construction
projects. In some cases, it is virtually impossible to meet the local content requirement.

Health, safety and environment regulations

To ensure compliance with government regulations on health, safety, and environment, there is a need
for government to visit and inspect facilities. However, overly frequent visits add unnecessarily to firm
costs, particularly because the inspectors’ costs of transportation, accommodation, and other expenses
are usually borne by the power plant management. For large enterprises, these costs may be negligible.
But if an independent power provider - the firm’s customer - is small, it will try to recoup these
additional costs either through hard bargaining with the equipment provider and other suppliers on
price, or pass the cost on to final end-users of electricity.

10 For example, the sales partner or maintenance service partner in the host economy must satisfy a certain
technical level required to supply the necessary customer service or be able to detect problems and inform the
company in time. For this to happen, the case study firm has to train local staff, including possibly making them
undergo short stints at the factories in Japan. Likewise, the case study firm can dispatch its engineers to the host
economy to train local engineers. Such intensive investments in human capital training calls for a long-term,
stable relationship based on shareholding.
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Transparency

The energy generation business has to deal with various government regulations, for example on
environmental issues, land ownership, permits, and various taxes. But in many economies, information
is difficult to obtain and the firm has to rely on local companies to get the information.

Likewise, when there are delays in plant construction, the firm has often felt that it is left unaware of
the project status and of the difficulties that arise in the implementation process'!. Since the firm bases
its manufacturing schedule on the plant construction schedule, delays in project implementation have a
huge impact on cost. For example, the firm might have finished manufacturing the bespoke equipment
for a project and if the plant is not yet ready, it incurs storage and maintenance costs. If the firm delay
the manufacture of particular types of equipment for a specific power plant, the delay cascades down
on all their suppliers as well as on the schedules of the different subsidiaries that may be involved in
supplying parts for the equipment. Most of the factors causing delay are difficult for foreign firms to
observe or anticipate, particularly if the government is not transparent.

The risk of delays and other similar risks that are frequently prevalent in developing economies are
typically factored into project costs, but only to a limited degree because of competition from other
bidding consortia. In sum, for big infrastructure projects like power plants, a government’s capacity to
implement the project according to agreed timelines can minimize overall cost and thus ultimately
improve the provision of electricity at a cheaper cost.

! Delays may be caused by factors beyond the control of the utility or customer. For example, a large tract of
land where the plant is to be constructed may not be ready as planned because the government has failed to evict
or transfer dwellers in the area. This type of situation is usually hard for foreigners to observe and anticipate.
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Appendix A

List of potential services for designing, building and operating a power plant

Table A.1. Services during bidding stage

Outsourced to third-
party suppliers and
reasons

Outsourced to affiliated
companies and
reasons'?

Service

Corresponding CPC Ver. 2 Code

Supplied in-house

Research on 81212 — Research and development = Yes Yes

economic conditions, | services in economics

legal environment,

etc. on economy 81213 — Research and development | Yes if prime Yes if prime contractor;

where power plant

services in law

contractor; or else

or else No

will be built No

2 | Land survey; 83411 - Geological and geophysical = No Yes , proximity Yes
site assessment consulting services

services 83412 — Geophysical services No Yes , proximity Yes

83421 — Surface surveying services No Yes , proximity Yes

83442 — Testing and analysis No Yes, proximity Yes

services of physical properties

12 Examples of reasons: i) government services; ii) required by laws and regulations; iii) lack of feasibility to supply service in-house; iv) external economies of scale; v) lack
of expertise; vi) need to ensure access to the best services; vii) need for strong relationship with related stakeholders (government agencies in many instances) to supply the
services; viii) outsourcing during peak seasons.
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3 | Back-office services Preparation of bidding document
(e.g. feasibility study,
project bid Headquarter services
preparation)

4 | Design services 83912 — Industrial design services

5 | Telecommunication CPC 841: Telephony and other
services telecommunication services
CPC 842: Internet
telecommunication services
6 | Planning and Selection of contractors for facility
management services | construction

13 With respect to the equipment firm is supplying.

Yes; with prime
contractor®?
Yes

Yes

Yes if prime
contractor

Yes

Yes, needs
economies of scale
Yes, needs
economies of scale

If necessary to
adjust existing
design to local
conditions
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Service

7 | Site assessment
services

8 | Architectural
services for power
plant building

Corresponding CPC Ver. 2 Code

83411 — Geological and
geophysical consulting services

83412 — Geophysical services

83421 — Surface surveying
services

83442 — Testing and analysis
services of physical properties
8321 — Architectural services and
advisory services

8323 — Landscape architectural
services and advisory services

Table A.2. Services during design stage of equipment and pre-construction/planning stage of power plant

Outsourced to
affiliated companies
and reasons*

Supplied in-

house

Yes, if prime
contractor

Yes, if prime
contractor
Yes, if prime
contractor

Yes, if prime
contractor
Depends on
project

Outsourced to third-
party suppliers and
reasons

Yes %5; use of outside
expertise

Bundled

Yes; use of outside
expertise
Yes; use of outside
expertise

Yes; use of outside
expertise

Yes to construction
services company;
engineering company;
lack of in-house
expertise

Yes to construction
services company;
engineering company;
lack of in-house
expertise

14 Examples of reasons: 1) government services; ii) required by laws and regulations; iii) lack of feasibility to supply service in-house; iv) external economies of scale; v) lack
of expertise; vi) need to ensure access to the best services; vii) need for strong relationship with related stakeholders (government agencies in many instances) to supply the

services; and viii) outsourcing during the peak season.
15 Normally works with prime contractor to check if there is need to adjust the equipment to the specific land topography, type, or proneness to calamities, etc.
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Design services for
equipment as well
as analysis and
monitoring
software

10 A Government-

related pre-
building services
(e.g. securing

83912 — Industrial design services

8392 — Design originals; original
design concepts, produced on
own account:

- industrial product designs

- aesthetic designs

- graphic designs

83141 — IT design and
development services for
applications

83142 —IT design and
development services for
networks and systems

83143 — Software originals -
copyrighted intellectual property
produced without contract for
outright sale

91132 - Public administrative
services related to fuel and
energy

Yes

Yes

Depends on
project;

Yes (depends
on project and
economy)

Depends on
project;

Yes (depends
on project and
economy

Project basis

Prime
contractor

Yes, to Instrumental
and Control (I&C)
Company; lack of
expertise

Yes, to Instrumental
and Control (I&C)
Company; lack of
expertise

Yes; lack of expertise

Yes, for efficiency

Manufacturing of Thermal Power Generation Equipment

If necessary to
design a new one;
or else adjust
existing ones.

If necessary to
design a new one;
or else adjust
existing ones.

Simple control
design requirement
from economies
may be done in-
house

Simple control
design requirement
from economies
may be done in-
house

Usually bundled
with construction
services

[\
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11

12

government
permits for
construction)

Planning and
management
services

Construction
services

91133 - Public administrative
services related to mining and
mineral resources, manufacturing
and construction

83223 — Project site master
planning services

83330 — Project management
services for construction projects

Selection of contractors for facility
construction

83190 — Other management
services, except construction
project management services
(Selection of contractors for
architectural design)

83190 — Other management
services, except construction
project management services
(Selection of contractors for
engineering design)

CPC 54: Construction services

Prime
contractor;
Project basis

Project basis

Project basis

Yes if prime
contractor
Yes if prime
contractor

Project basis

Yes if prime contractor

Yes if prime contractor

Yes if prime contractor

Usually bundled
with construction
services

Yes, for efficiency

Yes, construction
company/ engineering
company; efficiency
considerations

*Bundled with
construction
materials, leasing
of equipment,

Yes; outside expertise

N
N
[\S)



13 | Research and
development
services

14 | Procurement
services

15 | Customs clearance

services and
logistics of raw
materials

16 | Technical testing
of raw materials

17 | Transport services
of raw materials

18 ' Environmental

consulting services

8112 — Research and experimental
development services in
engineering & technology

83116 — Supply chain and other
management consulting services
85999 — Other support services
n.e.c.

67110 — Container handling
services

85999 — Other support services
n.e.c. (business brokerage)
83441 — Composition and purity
testing and analysis services

651 — Land transport services of
freight

652 — Water transport services of
freight

6531 — Air transport services of
freight

67910 — Freight transport agency
services and other freight
transport services

83931 — Environmental consulting
services

Yes

Yes

Yes

No

Yes

Yes

No

No

No

No

Manufacturing of Thermal Power Generation Equipment

labor supply as well
as accompanying
components such

as housing,
medical, insurance,
etc.

Yes; simple engineering

or adjustments to
machines
Yes

Yes

Yes
No
No
No

No

Yes; outside expertise
Yes

No

Yes; efficiency

Yes; efficiency

Yes; efficiency

Yes; efficiency

Yes; lack of expertise

N
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Table A.3. Services during building/construction stage of power plant

Corresponding CPC Ver. 2 Code

Supplied in-

house

Outsourced to affiliated
companies and reasons

Outsourced to third-
party suppliers and
reasons

Bundled

19 | Engineering services 83310 - Engineering advisory Yes
during services
building/construction
83321 - Engineering services for | Project basis Construction /
building projects engineering
company; due to
economies of scale
83324 - Engineering services for = Yes
power projects
20 | Site preparation 54310 — Demolition services Project basis
services
54320 - Site formation and Project basis
clearance services
54330 — Excavating and Project basis
earthmoving services
21  Importation of power 85999 — Other support services Yes Yes
plant equipment: n.e.c.
Customs clearance and
logistics
22 | Importation of power 6511 — Road transport services Yes Yes
plant equipment: of freight
Freight transportation
services
6512 — Rail transport services of Yes Yes
freight
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23

24

25

26

27

Importation of power
plant equipment:
Storage and
warehousing services
Construction services

Installation services for
equipment and related
components such as
wiring

Certification and
commissioning services
of power plant building
and equipment by firm
Government
inspections on fire
prevention, health
hazards, environmental

652 — Water transport services
of freight

653 — Air and space transport
services of freight

67220 — Bulk liquid or gas
storage services

67290 — Other storage and
warehousing services

54 — Construction services

546 — Installation services

8344 — Technical testing and
analysis services

91132 — Public administrative
services related to fuel and
energy

Prime
contractor

Project basis

Project basis

Yes

Project basis

Yes

Yes

Yes; proximity

Yes

Yes

Manufacturing of Thermal Power Generation Equipment

Yes

Yes

*Bundled with
construction
materials, leasing
of equipment,
labor supply as well
as accompanying
components such

Construction/
engineering
company

as housing,
medical, insurance,
etc.

Construction/

engineering

company

Yes; required by law

[\
[\
N
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protection and other 9129 - Public administrative
aspects services related to other public
order and safety affairs

Project basis

Yes; required by law



Manufacturing of Thermal Power Generation Equipment

Table A.4. Services during operations stage of power plant

Outsourced to third-
party suppliers and Bundled
reasons

Supplied in- Outsourced to affiliated

Corresponding CPC Ver. 2 Code

house companies and reasons

28

Engineering services during
operations

83310 - Engineering advisory
services

Project basis

83324 — Engineering services
for power projects

Yes (if part of
contract)

Yes (if part of contract);
to affiliated companies
in relevant economy

29

Information technology (IT)
services for on-site and
remote monitoring of

8315 — Hosting and information
technology (IT) infrastructure
provisioning services

Yes (if part of
contract)

power plant 8316 — IT infrastructure and Yes (if part of
network management services | contract)
30 | Telephone-based support 85931 —Telephone call centre  Yes (if part of  Yes (if part of contract);
services services contract) to affiliated companies

in relevant economy

31 Diagnostic, inspection, 87156 — Maintenance and Yes (if part of | Yes (if part of contract);
maintenance and repair of | repair services of commercial contract) to affiliated companies
equipment and industrial machinery in relevant economy

32  Installation services for 546 — Installation services Yes (if
replacement parts and ordered)

equipment as well as
related components such as
wiring

33

Training services for
workers

9291 — Other education and
training services

Project basis
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Table A.5. Back-office services (before, during, and after plant construction)

34

Financial services

Corresponding CPC Ver. 2

Code

71 — Financial and related
services

Supplied in-
house

Yes if prime
contractor

Outsourced to affiliated
companies and reasons

Outsourced to third-
party suppliers and
reasons

Yes; economies of
scale

Bundled

35

Insurance services

713 — Insurance and pension
services

Yes; economies of
scale

36

Accounting, auditing and
bookkeeping services

822 — Accounting, auditing
and bookkeeping services

Yes; required by law

37

Legal services

821 — Legal services

Yes; lack of in-house
expertise

38

Information technology
services

8313 — Information
technology (IT) consulting and
support services

Yes; economies of
scale

39

Visa and immigration
services for foreign
employees

91290 — Public administrative
services related to other
public order and safety affairs

Yes; efficiency

Source: Compiled by APEC Policy Support Unit
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Chapter 11

Production of Precision Die and Machine Parts in Thailand

Denise Cheung' and Andre Wirjo*

11.1. Background Information

The firm represented in this case study is a manufacturer of dies® and machine parts in Thailand. Its
parent company is a listed Japanese company engaging in contract manufacturing and sales of dies and
machine parts. The firm is located in an industrial estate in the Pathumthani Province, a location chosen
by the parent company mainly due to its strong ground and water supply.

Annual sales revenue of the firm in FY 2012 was approximately THB 500 million. The firm has
approximately 240 employees, including 6 Japanese. Roughly 140 employees engage in production
directly, while the remainder are in service capacities such as management and engineering.

The firm considers itself in the supporting industry for makers of machinery. It does not market its
products under its own name but sells them directly to manufacturers who use them as inputs for
production. Its main customers are Japanese corporations or the Thai subsidiaries thereof. The biggest
customer, a metal product manufacturer which accounts for 70% of the firm’s revenue, is located near
the firm in the same industrial estate®.

The firm has four factories on site, each manufacturing a different type of die and machine parts. Dies
are highly customized in that the type, shape, dimensions and material of a die needs to be designed
with precision according to the specifications of the product that it is supposed to form.

The product selected for this case study is a precision die. A die is a mould used to shape metals. Simply
put, the die casting process involves injecting molten metal into the die opening under high pressure.
Dies “can be designed to produce complex shapes with a high degree of accuracy and repeatability.”

11.2. Description of the Value Chain

This case study follows a precision die from the design stage until it is transferred to the customer. The
die will subsequently be used by its customer in producing metal parts for home equipment.

The value chain begins at the customer approaching the firm with drawings of the desired metal product
that the precision die would help produce. The customer for this value chain is the firm’s major customer,
as mentioned in Part I, whose production site is near the firm’s. The firm then proceeds with industrial
design, which includes computer-aided design of the die and determination of material, and production
planning. The firm then orders raw materials through an importation agent, who handles procurement,
customs clearance and transportation of materials all the way to the firm’s factory gate. Once the design
specifications are programmed into the machine, production is rather straight-forward, requiring
operation and monitoring by semi-skilled technicians. The die is then manufactured and tested before

! Project Manager at Fung Global Institute

2 Researcher at APEC Policy Support Unit

3 A die is a device for cutting or moulding metal into a particular shape.

4 The abovementioned customer together with its parent company also owns 50% stake of the firm being
studied.

5 Source: North American Die Casting Association, http://www.diecasting.org/
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it is packaged for transfer to the customer. As the customer is located nearby, the transfer of goods only
involves minimal labour.

Figure 11.1. Value chain of precision die

Communication on
specification of
desired metal
product

Design of die &
planning of
production process

Importation of raw
materials

Transfer of die to

Production of die
customer

Testing of die

11.3. Services along the Value Chain

A total of 38 services has been identified in the value chain, these services have been grouped together
according to the various stages in which they enter the value chain: i) pre-production, ii) In factory and
factory related services, iii) delivery and sales stage, (iv) post-sales services, and v) operation and
management related services.

Table 11.1. Services entering the value chain
Services Corresponding CPC Rev. 2 code

Raw-materials, input/pre-production stage

1. Procurement agent for raw material 85999 - Other support services n.e.c.
sourcing

2. Customs-related services for raw materials 85999 - Other support services n.e.c.
imported

3. Quality assurance services (of raw 83441 - Composition and purity testing and
materials) analysis services

4. Freight transportation services (of raw Division: 65 - Freight transport services

materials) by road, rail, sea or air
5. Storage of raw materials — general storage = 67290 - Other storage and warehousing
services
Industrial design 83912 Industrial design services
In factory stage

7. Production Administration 83115 - Operations management consulting
- Production management services
8. Production Administration 83441 - Composition and purity testing and
- Quality assurance and compliance with ISO | analysis services
9. Warehousing services for intermediate 67290 - Other storage and warehousing
goods services
10. Cleaning services of factory 85330 - General cleaning services
11. Security guards for factory and 85250 - Guard services
warehouses
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12. Sewage water treatment services

13. Industrial waste disposal

14. Repair and maintenance services of
machines and equipment

15. Financial leasing of machinery

16. Government inspections on fire
prevention, health hazards, environmental
protection and other aspects.

17. Catering services for workers

18. Medical services

19. Personnel search and referral services -
Recruitment of factory workers

20. Transportation services for staff

21. Social insurance for factory workers

Delivery and sales stage

94110 - Sewerage and sewage treatment
services

94212 Collection services of industrial
hazardous waste (except medical and other
biohazardous waste)

94339 Other non-hazardous waste treatment
and disposal services

87156 - Maintenance and repair services of
commercial and industrial machinery

71140 - Financial leasing services

91133 - Public administrative services related to
mining and mineral resources, manufacturing
and construction

91290 - Public administrative services related to
other public order and safety affairs

63393 - Other contract food services

93121 - General medical services

85112 - Permanent placement services, other
than executive search services

64114 - Local special-purpose scheduled road
transport services of passengers

91320 -Administrative services related to
government employee pension schemes; old-
age disability or survivors' benefit schemes,
other than for government employees

91330 - Administrative services related to
unemployment compensation benefit schemes

22. Design of Packages

23. Packaging Services

24. Transport of goods by manual labour

25. Storage and warehousing services for
finished goods

Post-sales stage

83919 - Other specialty design services

85400 - Packaging services

65119 Other road transport services of freight
67290 - Other storage and warehousing
services

26. Customer services — technical support and
complains handling
Operation and Management related services

85931 - Telephone call centre services

27. Auditing on financial accounts
28. Financial services
29. Internal auditing (including audits of

financial accounts and corporate
governance)

Group of 822 - Accounting, auditing and
bookkeeping services

71121 - Deposit services to corporate and
institutional depositors

Group of 822 - Accounting, auditing and
bookkeeping services

83118 - Head office services
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30. Insurance services for machinery 71334 - Other property insurance services
31. Corporate communications, marketing and | 83114 - Marketing management consulting
public relationship services

83121 - Public relations services

32. Real estate services 72112 - Rental or leasing services involving own
or leased non-residential property
33. Human resources management 83113 - Human resources management

consulting services

34. Human resources management - 8511 - Personnel search and referral services
¢ Personnel search and referral services
for back-office staff
35. L.T. and information system management | 8314 - Information technology (IT) design and
development services

8316 - IT infrastructure and network
management services

36. Legal services 82120 - Legal advisory and representation
services concerning other fields of law

82130 - Legal documentation and certification

services
37. Product development/ R&D 81129 - Research and experimental
development services in other engineering and
technology
38. Visa and immigration services for foreign 91290 - Public administrative services related to
investors/ employees other public order and safety affairs

Source: Compilation from the discussion with the company

11.4. Analysis of the Services Inputs in the Value Chain

Value contribution

The firm estimated that services contribute over half of value in the value chains of die and machine
parts. Due to the high level of customization and technology content of precision die, high-value
services such as industrial engineering and product testing are necessary to make the product. On the
other hand, because the product is produced for a sole on-site customer, many business services that are
typical in manufacturing GVCs — downstream as well as upstream — such as logistics and warehousing
services are not involved. On balance, the overall value contribution of services in this value chain is
not far off that of other value chains of goods with lower technological content.

Among the services identified, back-office services account for the biggest share of value. This may be
due to the firm’s customer profile. For die and machine parts, the firm relies on a handful of major
customers that are also subsidiaries of Japanese corporations. Because of this profile, emphasis needs
to be placed on maintaining a strong management team that is capable of communicating and building
long-term relationships with the Japanese customers. The reputation of the firm’s parent company likely
plays a part in winning these contracts. Management that is capable of working closely with the
Japanese parent company is therefore also important.

[\
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Outsourcing

Out of the 38 services identified in the value chain, 17 are fully outsourced, 5 are partially outsourced,
and 16 are supplied in-house. Tables 11.2(a)-(e) show the full list of services, with information on
whether each service is supplied in-house or outsourced and the respective reason.

Decisions on whether or not to outsource in this case study are generally prompted by three factors. The
decision to outsource turns on two considerations — cost and government requirements. The decision
not to outsource is usually driven by perceptions of risk associated with a lower level of control over
particular functions.

Most of the decisions to outsource are cost-related. In one form or another, they relate to external
economies of scale. For instance, all services related to the purchase of raw materials are outsourced to
an import agent in order to save cost and minimize inventory. The firm’s location in an industrial park
means that it can benefit from relatively efficient provision of estate management and sewage treatment
services. Other illustrations of external economies of scale at work are coach services for staff, repair
of specialized machinery, complicated IT tasks, legal services, security guard services, general cleaning
services, and catering. In many of these cases, the cost advantages of outsourcing relate to the under-
utilization of personnel or of physical assets that would result from in-house supply. In other instances
it is a matter of the level of investment required for the acquisition of particular skills that would not be
fully utilized.

Some services are outsourced simply because the firm is unable to provide them. One could conceive
of the rationale as being a matter of scale, but the reality is that the intrinsic purpose of the services
means that they must be purchased elsewhere. These kinds of services include banking, financial leasing,
and insurance.

Finally, outsourcing that results from government regulation include financial, social insurance, and
inspections with respect to environmental, health and safety regulations. Governments may also
mandate the outsourcing of certain services that in theory could perhaps be managed in-house. In the
value chain under study, the Thai government requires that industrial waste treatment be conducted only
by licensed industrial waste disposal companies. Of the licensed waste disposal companies in the whole
economy, only three to four are qualified to treat the type of waste that the firm produces.

The 16 services that are provided in-house are often core activities relating to production, where greater
direct control is commercially desirable. These include industrial design, production management, and
quality assurance. Other services supplied in-house may be required at very short notice. Examples of
these are first aid supplied by an in-house nurse, and day-to-day IT maintenance. Finally, some service
tasks may be supplied in-house because they are so simple and arise sufficiently infrequently to be taken
on by other staff on a part-time basis. Examples of these include the recruitment of factory workers,
packaging of finished dies, and delivery of finished goods (to the customer next-door).

Bundling

In this value chain, the product that the firm sells to its customer is essentially a bundle of services and
goods. A number of services including industrial design and quality assurance are bundled with the
precision die. The firm bills the customer based on the physical product, but the product would not have
been made without the services that enter the value chain in various stages.

Another example of bundled services in this value chain is raw material sourcing undertaken by the
import agent. The agent takes care of all the steps needed to deliver the raw material to the firm’s factory
gate. A range of services including procurement, transportation, customs-related services and storage
are all bundled with the raw materials and enter the value chain as physical inputs.
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Tables 11.2(a)-(e). Factors affecting outsourcing decisions

production stage
Central Product
Classification (CPC)

Table 11.2(a): Raw-materials, input/pre-
Stage/ Category Service

In-firm Supply Outsourced Reason(s) for In- Remarks

and to whom? house

1. Procurement of raw Procurement agent

materials

2. Logistics

3. Storage

4. Product Design

for raw material
sourcing
Customs-related
services for raw
materials imported
Quality assurance
services (of raw
materials)

Freight
transportation
services (of raw
materials) by road,
rail, sea or air
Storage of raw
materials — general
storage

Industrial design

Ver.2 Code
85999 - Other support
services n.e.c.

85999 - Other support
services n.e.c.

83441 - Composition Yes.

and purity testing and
analysis services
Division: 65 - Freight
transport services

67290 - Other storage
and warehousing
services

83912 Industrial design | Yes. In-house
CAD engineers.

services

Yes. Impor
agent handles
all tasks up to
delivery of
materials to
the factory

Yes. Handled
by import
agent.

Yes. Raw
materials are
delivered to
factory by the
import agent
just-in-time.

Supply/Outsourcing
Efficiency and stock
control

Core activity related
to production

Efficiency and stock
control

Efficiency and stock
control

Core activity related
to production
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Table 11.2(b): In-factory stage

Stage/ Category

Service

Central Product

Classification (CPC) Ver.2

Code

In-firm Supply

Outsourced

and to whom?

Reason(s) for In- REIENS

house

Supply/Outsourcing

1. Production
administration

2. Services supporting
factory daily
operations

Production

Administration

- Production
management

Production

Administration

- Quality
assurance and
compliance with
ISO

Warehousing

services for

intermediate goods

Cleaning services of
factory

Security guards for
factory and
warehouses
Sewage water
treatment services

83115 - Operations
management consulting
services

83441 - Composition and
purity testing and
analysis services

67290 - Other storage
and warehousing
services

85330 - General cleaning
services

85250 - Guard services

94110 - Sewerage and
sewage treatment
services

Yes

Yes

Yes

Yes. Cleaning
of
manufacturing
production
area.

Yes. Cleaning
of office and

general areas.

Yes.

Yes. Provided
by the
industrial
estate.

Core activity related
to production

Core activity related

to production

Efficiency

Efficiency/economy
of scale

Efficiency/economy
of scale

Efficiency/economy
of scale
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3.

Leasing/Hire
purchase services
Services from
government
regulation
requirements

Industrial waste
disposal

Repair and
maintenance
services of machines
and equipment

Capital leasing of
machinery
Government
inspections on fire
prevention, health
hazards,
environmental
protection and other
aspects.

94212 Collection services
of industrial hazardous
waste (except medical
and other biohazardous
waste)

94339 Other non-
hazardous waste
treatment and disposal
services

87156 - Maintenance
and repair services of
commercial and
industrial machinery

71140 - Financial leasing
services

91133 - Public
administrative services
related to mining and
mineral resources,
manufacturing and
construction

91290 - Public
administrative services

Yes, general
maintenance.

Yes. Domestic
firm licensed
to conduct
industrial
waste
treatment.

Yes.
Maintenance
and repair of
specialized
equipments is
undertaken by
equipment
suppliers.

Yes.

Yes.

Regulatory
requirement

Insufficient in-house
expertise

Efficiency/cost

Government
services

Regulation
requires that
industrial waste
treatment be
carried out by
licensed firms.
Currently only
3-4 firms in the
economy are
licensed to
conduct such
business.

At factory
establishment
and once every
few years
thereafter.
Paper reports
are required
periodically and
in case of any
change of
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5. Worker- related
services

Catering services for
workers
Medical services

Personnel search and
referral services -
Recruitment of
factory workers
Transportation
services for staff

Social insurance for
factory workers

related to other public

order and safety affairs
63393 - Other contract
food services

93121 - General medical | Yes, in-house

services nurse to treat
minor
illness/injury.
85112 - Permanent Yes.

placement services,
other than executive
search services

64114 - Local special-
purpose scheduled road
transport services of
passengers

91320 -Administrative
services related to
government employee
pension schemes; old-
age disability or
survivors' benefit
schemes, other than for
government employees

91330 - Administrative
services related to
unemployment
compensation benefit
schemes

Production Precision Die and Machine Parts in Thailand

Yes.

Yes. Coach
service
between
Bangkok and
the factory.
Yes.

factory
structure.
Efficiency/economy
of scale
Efficiency
Efficiency
Regulatory License is
requirement and required to
efficiency provide
transportation
services.
Government
services
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Table 11.2(c): Delivery and sales stage

Stage/ Category

Service

Central Product
Classification (CPC)
Ver.2 Code

Outsourced ENERS

and to whom?

Reason(s) for In-
house
Supply/Outsourcing

In-firm Supply

1. Packaging and Design of Packages 83919 - Other specialty  Yes. Efficiency
labeling design services
Packaging Services 85400 - Packaging Yes for most Yes. Certain Efficiency
services products. exported
products are
packaged by
logistics
service
provider.
2. Delivery to customer  Transport of goods 65119 Other road Yes. Efficiency
by manual labour transport services of
freight
3. Storage and Storage and 67290 - Other storage Yes. Efficiency
warehousing warehousing services and warehousing
for finished goods services

Table 11.2(d): Post-sales stage
Stage/ Category

Service

Central Product

Classification (CPC) Ver.2

Code

In-firm Supply

Outsourced Remarks

and to whom?

Reason(s) for In-
house
Supply/Outsourcing

1. Sales/After-sales
Customer services

Customer services —
technical support
and complains
handling

85931 - Telephone call
centre services

Yes.

Core activity related
to production
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Table 11.2(e): Back-office services
Stage/ Category

Service

1. Finance Auditing on financial

accounts

Financial services

Internal auditing
(including audits of
financial accounts
and corporate
governance)

Insurance services
for machinery

2. General
Management

Corporate
communications,
marketing and public
relationship

Central Product
Classification (CPC) Ver.2
Code

In-firm Supply

Group of 822 -
Accounting, auditing and
bookkeeping services

71121 - Deposit services
to corporate and
institutional depositors

Group of 822 - Yes.
Accounting, auditing and

bookkeeping services

83118 - Head office
services

71334 - Other property
insurance services

83114 - Marketing Yes.
management consulting

services

83121 - Public relations
services

Production Precision Die and Machine Parts in Thailand

Outsourced ENEILS

and to whom?

Reason(s) for In-
house
Supply/Outsourcing

Yes, Regulatory
outsourced to  requirement
accounting

firm.

Yes. A Thai Insufficient capacity
bank and (impossible to
Bangkok provide in-house)

branches of
two Japanese
banks

Insufficient capacity
(impossible to
provide in-house)
Core activity
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3.

Legal

Real estate services

Human resources
management

Human resources
management -

e Personnel
search and
referral
services for
back-office
staff

I.T. and information
system management

Legal services

72112 - Rental or leasing

services involving own or

leased non-residential
property

83113 - Human
resources management
consulting services

8511 - Personnel search
and referral services

8314 - Information
technology (IT) design
and development
services

8316 - IT infrastructure
and network
management services
82120 - Legal advisory
and representation
services concerning
other fields of law

Yes.

Yes. The firm
posts job
advertisements
on the internet
and directly
deals with
candidates.

Yes. Two in-
house staff are
responsible for
routine
maintenance
of server.

Yes.

Yes.
Renovation of
HR
information
system.

Yes. More
complicated IT
tasks are
outsourced.

Yes.

Economy of scale

Insufficient in-house
expertise

Efficiency

Insufficient in-house
expertise

Insufficient in-house
expertise
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Research and
Development

Government
services (licensing
etc.)

Product
development/ R&D

Visa and immigration
services for foreign
investors/
employees

82130 - Legal
documentation and
certification services
81129 - Research and
experimental
development services in
other engineering and
technology

91290 - Public

administrative services
related to other public
order and safety affairs

Yes.

Production Precision Die and Machine Parts in Thailand

Core activity related
to production

Government
services

R&D activities
are mainly done
by the parent
company. The
firm
contributes by
providing
feedback.
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11.5. Policies Affecting Services in the Value Chain

The firm faces unique opportunities and challenges because of its dual role of manufacturer and service
provider. The Thai government’s preferential policies in the manufacturing sector and more restrictive
policies in certain services puts the firm in an interesting situation.

Investment promotion

The Thai Board of Investment offers incentives for investments in seven industries. Classified under
A3 in the “activity-based incentives” categories by the BOI, the die and mould industry enjoys
exemption of import duty on machinery and raw materials as well as a five-year corporate income tax
exemption upon establishment (refer to Table 11.3).

Thailand’s new investment promotion policy, which came into effect on 1 January 2015, introduced
“merit-based” incentives granting additional corporate income tax exemptions to projects that undertake
expenditures on; (i) R&D in technology and innovation including in-house R&D, outsourced research
in Thailand or joint R&D with overseas institutes; (ii) donations to Technology and Human Resources
Development Funds, educational institutes, specialized training centres, research institutes or
governmental agencies in the science and technology field in Thailand, as approved by BOI; (iii) IP
acquisition/licensing fees for commercializing technology developed in Thailand; (iv) advanced
technology training; (v) development of local suppliers with at least 51% Thai shareholding in advanced
technology training and technical assistance; and (vi) product and packaging design, either in-house or
outsourced in Thailand, as approved by BOL®

Table 11.3: Activity-based investment incentives

Group Corporate income tax Exemption of Exemption of Non-tax
exemption import duty on import duty on
machinery raw or essential

materials used in

manufacturing

export products
Group A: shall receive corporate income tax incentives, machinery and raw materials import duty
incentives and other non-tax incentives.

Al 8 year (Without cap) + Merit v v v
A2 8 year + Merit v v v
A3 5 year + Merit v v v
A4 3 year + Merit v v v

Group B: shall receive only machinery and raw materials import duty incentives and other non-tax

incentives.

B1 Merit (some activities) v v v

B2 Merit (some activities) - v v
Source: Thailand Board of Investment

Value-added tax

While the BOI considers the firm a manufacturing company, the Revenue Department defines the firm’s
business as “contract manufacturing” and hence a service subject to VAT tax. Currently, Thailand’s
rate for VAT is 7 per cent. The firm’s customers are required to withhold 3 per cent tax on payments to
the firm.’

6 Source: Board of Investment, http://www.boi.go.th/tir/issue_content.php?issueid=118;page=0
7 Source: http://www.ey.com/GL/en/Services/Tax/Worldwide-VAT--GST-and-Sales-Tax-Guide---
XMLQS?preview&XmlUrl=/eclmages/taxguides/VAT-2014/VAT-TH.xml
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In fact, the latest VAT rate as set by the Revenue Code was 10 per cent but the Thai government had
extended the previous 7 per cent rate for two years in order to boost the economy. Unless another
extension is granted, the VAT rate is scheduled to increase to 10 per cent on 1 October 2015.2

Assessment of custom duties

Because the company imports many of the machine parts from its Japanese parent company, intellectual
property content embedded in the imports became an issue. The Thai Customs sometimes demands that
royalties be added to the invoiced amount in calculating the dutiable value of the imported inputs from
Japan, even if no royalty payment has been made in reality.

Royalties are indeed a common source of problem in international trade. According to the WTO
Customs Valuation Agreement, royalties paid, either directly or indirectly, by the buyer must be
included in the value for customs duty purposes if the payments meet the following criteria: i) they are
related to the imported goods; and ii) the royalties are paid as a condition of sale. Assessment of the
latter criterion is not always straightforward and disputes sometimes arise between companies and
customs, as in the case of Nike Thailand which was taken to the Thai Supreme Court in 2011.°

Challenges with movement of natural persons

In order to continuously improve its facility, the firm has to regularly bring in highly-skilled staff such
as engineers from Japan for a short period of time for activities such as training and equipment
installation. The firm estimated that such improvements would have increased its revenue by 15 to 20
per cent and hence should be encouraged by the government.

Instead, there is a 15 per cent international withholding tax on payments to non-residents for services
that are defined by the Thai government as involving royalties.!® For example, when a technician from
the parent company came to the firm to provide training to local staff on the operation of a new machine,
a 15 per cent withholding tax was charged on the service bill of the Japanese technician.

Visa requirements for work-related trips also discourage transfer of know-how. The firm’s management
indicated that it was not easy to obtain short-term visas although they are not explicit about what the
problem is.

Environmental regulations

The firm is required by law to dispose its industrial waste properly!! and the government has been
tightening enforcement of the regulations lately. As stated in Section IV, the Thai government requires

8 Source: https://tax.thomsonreuters.com/blog/onesource/indirect-tax/thailand-maintains-vat-7-vat-rate-october-
2015/

® Source: http://www.ey.com/Publication/vwLUAssets/EY-TradeWatch-Volume-11/$FILE/ey-TradeWatchVol
11.pdf. In this case, Nike got a favourable ruling that “royalty payments made by Nike Thailand
(importer/licensee) to Nike International (licensor) for the use of the Nike trademark and trade name are not
required to be added to the customs value of the imported goods.”

10'Source: https://www.kpmg.com/Global/en/services/Tax/regional-tax-centers/asia-pacific-tax-
centre/Documents/CountryProfiles/Thailand.pdf

' Various sections in the Enhancement and Conservation of National Environmental Quality Act B.E. 2535
stated that the owner or possessor of the point of source of pollution has the duty to control pollution through
various means including constructing an on-site facility to treat waste and sending waste to a centralized waste
treatment facility. For example, sections 70-77 focus on control of water pollution while sections 78-79 focus on
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that industrial waste treatment be conducted only by licensed industrial waste disposal companies. As
of April 2014, the Industry Ministry had issued licenses to 1,843 industrial waste disposal factories,
including 141 waste processing factories, 1,256 landfill businesses that separate trash and 446 recycling
sites.!? The firm explained that among these licensed waste disposal companies, only three to four are
qualified to treat the type of waste that the firm produces.

While the firm has always adhered to the law and utilizes the service provided by one of these firms up
to this point, management expressed concern on whether they have the capacity to treat all industrial
waste in the near future, considering likely increase in demand for their services.

One possibility is for the firm to engage the services of firms not licensed by the government. This is a
measure currently taken by some companies. Acknowledging the capacity constraint of licensed waste
disposal companies, local governments would unofficially permit companies to hire non-licensed firms
for the task. However, the management would strive to adhere to the law for fear that it might face
penalties if there were any issues with the waste.

other pollution and hazardous waste. More details can be obtained at:
http://www.pcd.go.th/info_serv/en_reg_envi.html

12 Source:

http://thainews.prd.go.th/centerweb/newsen/NewsDetail?NTO1 NewsID=WNECO05704250010014#sthash.1vet

2iHr.dpuf
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Table 11.4. Policies affecting services in the value chain

Government

policies/services

Investment incentives

(Investment
Promotion Act B.E.
2520)

Value-added tax on
services

Assessment of custom
duties

International
withholding tax

Visa requirement

The Factory Act of
Thailand — Industrial
Waste Treatment

Authority(ies) in
charge

Board of Investment

Revenue Department

Customs Department

Revenue Department

Immigration Bureau

Ministry of Industry

Details

The mould and die
industry is eligible for
investment incentives
offered by the BOI.
Services are subject to
VAT.

Direct or indirect
royalty payments are
to be included in
customs valuation of
imported goods.

15 per cent tax is
charged on payments
to non-residents for
services that are
defined by the Thai
government as royalty
moves.

Visas are required for
all work-related travel
into Thailand
regardless of length of
stay.

Companies are
required to use
licensed service
providers for
industrial waste
disposal/treatment.

How the policy affects
services in the value
chain

The firm can enjoy tax

exemptions on raw
materials and
machinery.

The core activity of
the value chain is
defined as contract
manufacturing (a
service), by the
Revenue Department.
Customers’ payments
to the firm are subject
to a 3 per cent
withholding tax.

The Customs
Department
sometimes demands
that royalties be
added to dutiable
values of goods that
the firm imports from
its Japanese parent
company.

Staff from the parent
company providing
technical support in
Thailand are subject
to 15 per cent
withholding tax. This
has discouraged
technological transfer.
The administrative
burden has
discouraged
technological transfer.

The firm has been
adhering to the law so
far, but foresees that
it will become more
difficult as the
licensed waste
disposal companies
may not keep up with
demand.
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The Factory Act of Ministry of Industry The Factory Act sets No major impact on

Thailand — Health and out inspection and value chain. Quarterly

Safety Standards reporting safety reports and
requirements with annual fire drill
respect to reports are submitted
occupational safety. to respective

agencies. Government
inspections are
conducted at factory
establishment and
when any structural
change is made to the
building. Other than
that, inspections only
take place every few
years,
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Chapter 12

Manufacturing of Refrigerators
David Sit'
12.1. Introduction

This series of case studies seeks to understand better the role of services in global value chains (GVCs)
and examine how policies may impact the configuration, location and operation of value chains. The
company in this case study is a Japan-based multi-product conglomerate that specializes in
infrastructure systems, energy solutions, and information and telecommunication systems. It also
produces a range of capital goods, consumer goods, and services, including logistics, distribution, and
financial services. This case study explores a value chain that manufactures, sells, and services home
appliances.

Total revenue of the group was over USD 4 billion in FY2013. Home appliances account for
approximately 10 per cent of the group’s revenue. Key products for the consumer market include
refrigerators, air conditioners, vacuum cleaners, rice cookers and other home appliances.

The company has a global production and distribution network. In addition to manufacturing plants in
Japan, within the Asian region the company has established important manufacturing bases in Thailand,
Malaysia, the Philippines and China. Each of the facilities is responsible for the production of one or
more product categories for its domestic market and for exports. The company’s biggest market is its
home market, where products are sold in the company’s own 4,500 sales outlets as well as through other
retailers. The company also owns a number of subsidiaries in South East Asia, India, Middle East, the
United States and the United Kingdom for sales, marketing and after-sales services.

This case study focuses specifically on the manufacture of refrigerators in Thailand. The company’s
Thai factory is located in an industrial estate in the neighborhood of Bangkok, and it produces a wide
range of products in the company’s portfolio. The factory has approximately 5000 staff, with 30
Japanese engineers. Refrigerators are manufactured in this factory and shipped to markets in Southeast
Asia and East Asia. Issues arising in respect of the value chains of other products manufactured at other
production sites will also be discussed to provide a comprehensive view of policy affecting the home
appliance sector.

The case study is structured in the following way. Part 2 will map out the value chain. Part 3 will analyze
how services enter the value chain. Part 4 will discuss how policies relating to foreign investment
restrictions, foreign labor restrictions and other areas affect the value chain.

12.2. Mapping the Value Chain

The company, together with its affiliated companies, is involved in every stage of the value chain from
pre-production procurement of raw materials and parts to after-sales customer services.

The value chain begins at the procurement of raw materials and parts. Modern refrigerators require a
long list of inputs. The exterior shell is usually made with metal and coated with paint. The interior
cabin is usually made from plastics. Metal sheets, chemicals for the paint, and plastics are procured

! Research Analyst at Fung Global Institute
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locally from third party suppliers. Key components such as compressors and motors involving
technologically advanced manufacturing are procured within the firm’s family of companies. To
guarantee quality, most of them are manufactured in either factories of the group in Thailand or
imported from the group’s factories in Japan.

Modern refrigerators such as the company’s product involve the use of computer chips and
programming software which are also provided from within the company group. All the materials and
components are shipped from suppliers to the manufacturing plant by an affiliated logistics company.
This logistics company supports the group’s international operations by providing international
forwarding, warehousing and distribution services. The Thai subsidiary of this logistics company is an
affiliate in which the group owns minority shares. Raw materials and components are shipped to the
factory by sea, road or rail.

After the raw materials arrive in the factory, they are stored in on-site warehouses before they are used
on the manufacturing line. A typical refrigerator manufacturing process requires the assembly of three
parts, namely the exterior shell, the interior cabin and the cooling mechanism. Standard procedures for
manufacturing the outer shell involve cutting and welding sheets of metal into appropriate sizes and
spraying them with a coat of paint. The interiors of the refrigerators are usually made of plastic that
require moulding and shaping before being placed on the assembly line. Tubes for refrigerant, water
and electrical wires must be installed within the inner cabinet and connected to the mechanical parts.
The back panel is then assembled with the compressor and storage tank for refrigerant. Finally, the
doors are installed and fitted with seals. The assembly line will put together all these components.2
After the refrigerators pass their post-production quality inspections, they will be packed with foam and
boxes and shipped to distributors in Thailand, as well as overseas markets.

The company has subsidiaries in many economies who act as distributors. The company does not own
retail outlets in Thailand, but they work with local retail stores and distribution channels that eventually
become their long-term business partners. The company works with these partners on marketing, sales
and post-sales services. The company prepares advertising materials and plans advertisement
campaigns for its products. In addition, the company hires agents to promote the company’s products
in retail stores. Home electrical appliances of the company come with warranty services for repair and
maintenance for up to five years. Many of the repair service stations are outsourced to retailers, while
some are maintained in-house by the company. Complicated maintenance operations requiring
specialized engineering services will be brought back to the company. The company maintains call
centers for technical supports to customers. In addition to typical after-sales services, the company also
provides recycling services in Japan. Business customers who purchase the company’s products may
also negotiate hire purchase plans supported by the financial services arm of the group.

To support a global value chain, a comprehensive set of back-office services is required. Among them
are various management services, utilities and research and development for new products which help
the company to maintain its cutting edge. Service companies owned by the group contribute to product
designs by collecting feedback from customers and user experiences. Figure 12.1 provides a brief
overview on the value chain.

2 Manufacturing procedures for refrigerators are described with reference to http://www.madehow.com/Volume-
1/Refrigerator.html
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Figure 12.1. Overview of Value Chain

Procurement
of raw Manufacturing
materials

Sales and After-sales
delivery services

Back-office services

Source: Courtesy of the company

12.3. Services in the Value Chain, Outsourcing and Bundling

For ease of analysis, the value chain is disaggregated into five stages, namely pre-manufacturing,
manufacturing, sales, back-office services, and after-sales services. A list of services inputs to the value
chain can be found in Appendix A.

The number of services that are used in this value chain is estimated to be 55. Approximately half (25)
of the services are back-office services, followed by 12 in the manufacturing stage, and 9 in the
procurement process for raw-materials procurement. The large number of service inputs at the back-
office stage is not surprising for a complicated GVC that requires support services at every stage of the
chain.

Outsourcing

Among the 55 services in the value chain, 31 services (56% of all services) are outsourced or partially
outsourced to third-party services providers who are not members or affiliates of the group.

There are three main reasons why the company outsources service inputs in the value chain. The most
common reason for outsourcing is for efficiency and cost saving. With modularization of tasks in GVCs,
third parties can compete to be part of the value chain of multinational corporations (MNCs), offering
quality services at lower costs. The company, as the lead firm in the value chain, can outsource services
for cost minimization. In some industries, outsourced suppliers may be able to attain economies of scale
therefore they are capable of providing services to the company at a lower cost than the company would
be able to provide itself. An example is the MNC that provides IT services to the company. The IT
service provider is able to take advantage of its existing network, allowing it to operate IT functions at
a lower cost than if the company operated the functions itself.

Lack of expertise, local knowledge or local connections are other reasons for outsourcing. Local
connections in some economies are essential for the company to expand to the market more efficiently.
That is one of the reasons why the company cooperates with local retailers with long-term business
relationships rather than operating in-house retail stores.

Government regimes may sometimes necessitate outsourcing. When these services are efficiently
supplied, they add value to the company and to society as a whole. For example, safety inspections in
factories help to minimize the likelihood of industrial accidents; standard conformity requirements
ensure products are safe for public use, also adding to the goodwill enjoyed by the company. On the
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other hand, if government lacks the capability to carry out policy efficiently, deadweight social and
private costs may be incurred.

Bundling

Bundling is a way of offering goods together with services in a single offering. This can enhance
efficiency, support innovation, and help the company generate higher revenues from their products. In
this value chain, the company offers warranties for their products. This is essentially bundling insurance,
and repair and maintenance services with the physical product. The company expands its product
portfolio in this way. It also creates a positive signaling device to customers on the quality of the
products, enabling company to sell more products and at a price premium. The same happens on the
input side when the company purchases machinery that is bundled with maintenance.

12.4. Policy Interfaces

Foreign investment restrictions

Restrictions on foreign equity ownership are not uncommon in many economies, particularly
developing economies. While foreign equity restrictions in respect of manufacturing activities tend to
be more relaxed, restrictions in many services sectors are still prominent. These restrictions can hinder
value chain operations and reduce efficiency.

A 2014 OECD report on FDI restrictions in ASEAN economies identifies three major types of
restrictions — namely, limitations on foreign equity ownership, screening or approval for foreign
investments, and restrictions on land ownership. The OECD’s FDI Regulatory Index suggests the
restrictions are generally more severe in ASEAN economies than the OECD average, particularly in
services sectors such as distribution, construction, media, communications, financial services, business
services and real estate investment.

The wholesale and retail sector, which one of the most relevant services to the company in this case
study, faces a range of different restrictions in several ASEAN economies. The restrictions include
foreign equity ownership limitations, scale of operation requirements, and limitations on the type of
goods sold (OECD, 2014; Aldaba & Pasadilla, 2010).

The company in this case study, for example, has been affected by such restrictions in one ASEAN
economy. A newly enacted government order restricts foreign equity ownership for wholesale,
distribution and after sales services to 33 per cent. The company had established a local distribution
subsidiary years before the new rule was promulgated. The equity was shared between the group (67.5
per cent) and local partners (32.5 per cent). A grandfather clause in the new arrangement allowed the
company to maintain the existing ownership structure at the same scale of equity capital. However, the
new rule mandates any subsequent changes in the size of equity capital must observe the 33 per cent
rule’.

This new rule hinders the company’s ability to inject new capital into the subsidiary in question. This
is because the local partner is unwilling to invest new capital. The company does not want to incur the
costs and uncertainty of seeking equity investments from other local partners, leaving the company no

3 Unless the change in equity share is for expansion purposes. In the case study firm’s case, the intended equity
infusion is to pay off loans to the company group’s finance affiliate, a purpose which is not covered by the
grandfather concession.
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room to further expand business in the economy. The company also reported frequent changes to
requirements of this nature, which increases uncertainty in the business environment.

In other economies, the company works well with local partners in distribution activities despite holding
minority shares in joint venture arrangements. Although joint venture relationships can be difficult if
government regulations are constraining, local partners contribute to the value chain with local expertise,
market experience and local connections. The company treasures trustworthy local partners for long-
term business relationships that also help them guarantee quality services to customers.

Foreign labor restrictions

Foreign labor regulations restrict the conditions under which foreign employees can work in an
economy. Work permits for foreign personnel may be subject to quota or outright prohibition. The latter
is the case in some ASEAN economies for professional services in particular (e.g. medical, legal).

While protection for local employment may make sense in some situations, restrictions on professionals
and technicians can hinder value chain operations if there is a lack of available skills locally. In addition,
excessive restrictions on foreign skilled labor are likely to impede knowledge transfer to local workers
— a vital issue from a developmental perspective.

An example of such a restriction is Thailand’s Alien Working Act, B.E. 2551 (2008), which governs
approval of work permits for employment of foreign workers. Based on this act, the government outlines
clear requirements on paid-up capital associated with foreign labor employment. For every THB 2
million paid-up capital, a company can employ one additional foreign employee up to a maximum of
ten. If a company wishes to employ additional foreign workers, it has to employ more than 100 local
personnel, pay at least THB 3 million in corporate income tax during previous year, export at least THB
30 million worth of goods or bring in more than 5,000 foreign tourists in the previous year.

The company’s manufacturing plants in Thailand employ more than 5,000 workers, so the company
generally has no difficulty in acquiring work permits. However, some services businesses, particularly
in distribution, may have been affected. Generally speaking, work permits for foreign staff in the Asia-
Pacific region are not very challenging to the company.

Issues relating to standards conformity

Standards are becoming more pervasive and challenging as production and consumption activities
increasingly cross frontiers, and awareness grows of such matters as environmental protection and
consumer health and safety. Standards promulgated and enforced by governments are largely predicated
on public policy objectives. In addition, standards may help to enhance GVC participation by addressing
information asymmetries among different parties involved in GVCs, act as a signaling tool on quality
issues, and enhance competition through standardization and modularization (Tijaja 2013).

An example of a cost-augmenting standards regime faced by the case study firm comes from uncertainty
in implementation. In 2008, an economy in East Asia implemented new standards on 13 categories of
IT-related products. The new standards regime appears to require that certain information relating to
source codes be submitted for the products that use these IT components. The guidelines are not very
clear on the extent source codes shall be disclosed. In order to minimize risk and protect its most up-to-
date source codes from disclosure, the company decided not to sell its most modern product models to
the market concerned. Other common issues that add to cost are overlapping standards conformity
assessment requirements and complicated paperwork.
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Customs regimes and efficiency

As the law enforcement entity at the border, the customs authorities provide important regulatory
services. Customs collect tax revenue, prevent smuggling of dangerous goods and protect consumers
by checking conformity of standards and guarding against counterfeit goods (Grainger 2008). However,
customs procedures can add extra costs to value chain operations if not carried out efficiently.

The company featured in this case study often experiences delays in customs procedures in a number
of South East Asian economies. Delays in imports of key components can cause delay in production
schedules, which adds cost in storage, transportation and manufacturing.

To get around this issue, the logistics company in the group often hires local agents to handle customs
procedures. In some economies, customs agents have to be licensed third-parties. While firms may
choose to outsource these functions to a third party even if they were not obliged to, the costs arise if
the service is unduly expensive or inefficient. Table 12.1 summarize how policies affect the value chain.
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Table 12.1. Policies affecting the Value Chain

Government
policies/services

Customs procedures

¢ Inefficiency in
customs clearance

e Compulsory
customs agents

Foreign equity

restrictions

¢ limitation on share
of foreign equity

* limitation on sector
of business

® restriction on
ownership of key
resources such as
land

Foreign labor

Restrictions

¢ Quota on work
permits

¢ Forbidden sectors
for foreign workers

Standards on products

Authority(ies)

in charge

Customs

Ministry of
Commerce /
Ministry of
Investment

Ministry of
Labor

Standards
conformity
regulatory
agencies

Details

The company is
required to clear
imports with customs

The company is
prohibited from
ownership of equity
beyond a certain
percentage

Work permits for
foreign labor may be
restricted by quantity or
other terms. Some
sectors may only be
open to local
employees.

Standards requirements
may sometimes not
well- defined.
Duplicating conformity
and certification
requirements exist.

Manufacturing of Refrigerators

How the policy affects
services in the value

chain

Inefficient customs
procedures dictate the
need for a local agent,
imposing extra costs on
the company

May necessitate
involuntary partnership
with local agents or
other service suppliers,
adding extra costs for
the company.

May cause a lack of
skills for operations

Add uncertainty and
cost to the value chain
for testing and
certification.
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Appendix A

Table A.1. Raw-materials, input/pre-production stage

Stage/ Category

1. Procurement of
raw materials

2. Logistics

3. Storage

Service

Procurement agent for
raw material sourcing

Customs-related services
for raw materials
imported

Quality assurance
services (of raw
materials)

Freight transportation
services (of raw
materials) by road, rail,
sea or air

Repair and maintenance
for fleets

Storage of raw materials
— general storage

Central Product Classification (CPC) Ver.2
Code

85999 - Other support services n.e.c.

85999 - Other support services n.e.c.

83441 - Composition and purity testing
and analysis services

Division: 65 - Freight transport services

87143 - Maintenance and repair services
of trailers, semitrailers and other motor
vehicles n.e.c.

67290 - Other storage and warehousing
services

Outsourced or in-house/in-group
provision

In-house or in-group. The company
procures raw materials directly from
third parties

Outsourced. The company employed
local agents to handle imports and
exports

In-house

Possibly in-group and outsourced.
Logistics services are provided by in-
group logistics company. Actual
delivery may be outsourced to third-
parties

In-house and outsourced

Possibly in-house. Must be located
near factories.
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4. Research and . Conception and design 83920 Design originals In-group. The company houses
Development of product industrial design and engineering
centres.
Patent acquisition 83960 Trademarks and franchises n/a In-house.
Product development/ 81129 - Research and experimental In-group research and development

R&D for new technology ~ development services in other engineering  centres.
and technology

81400 - Research and development
originals
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Table A.2. Manufacturing stage

Stage/ Category

1. Production
administration

Services supporting
factory daily
operations

10.

11.

12.
13.

14.

15.

16.

17.

Service

Production Administration
Production management
Production Administration
Quality assurance and
compliance with ISO
Cleaning services of factory

Engineering Services

Security guards for factory and
warehouses

Sewage water treatment
services

Repair and maintenance
services of machines and
equipment in the factory
Waste collection and recycling
services

Central Product Classification (CPC) Ver.2
Code

83115 - Operations management
consulting services

83441 - Composition and purity testing and
analysis services

85330 - General cleaning services

83310 - Engineering advisory services

Class: 8332 - Engineering services for
specific projects
85250 - Guard services

94110 - Sewerage and sewage treatment
services

87156 - Maintenance and repair services of
commercial and industrial machinery

Class: 9421 - Collection services of
hazardous waste

94229 - Collection services of non-
hazardous recyclable materials, other

94239 - General waste collection services,
other

Outsourced or in-house/in-group provision

In-house. In-house team manages
production.
Possibly in-house.

Possibly in-house

In-house. The company’s engineer team
provides engineering services.

Possibly outsourced. Specialized security
firms enjoy benefits from network effects.
Possibly outsourced. Infrastructure is
generally provided by host economies.

Outsourced. Machinery and equipment
providers offer maintenance for machines.

Possibly outsourced.
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Services from
government
regulation
requirements

Worker- related
services

Manufacturing of Refrigerators

. Government inspections on fire

prevention, health hazards,
environmental protection and
other aspects.

. Catering services for workers
. Dormitory for factory workers

. Transportation services for

employees

91133 - Public administrative services
related to mining and mineral resources,
manufacturing and construction

91290 - Public administrative services
related to other public order and safety
affairs

63393 - Other contract food services
63220 - Room or unit accommodation
services for workers in workers hostels or
camps

64114 - Local special-purpose scheduled
road transport services of passengers

Possibly in-house and outsourced.
Government provides inspection services.
Company may have to prepare
documentation for inspection from time to
time.

Possibly outsourced to local suppliers
Possibly in-group. Japanese large companies
usually offer dormitory for factory staff.

Possibly outsourced to local transportation
companies.
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Table A.3. Deliverz and saleslpost-manufacturing stage

Stage/ Category

1. Delivery to
wholesaler/retailer

2. Sales services

22. Land transport of products to

23.

24.

25.

26.

27.

Service

distributors

Sea transport of products to
distributors

Retail trade services
- distributors

Retail Administration
Operation management

Storage and warehousing
services for machineries at
distributors

Financing services for
customers

Central Product Classification (CPC) Ver.2
Code

65112 - Road transport services of freight by
tank trucks or semi-trailers

65219 - Other coastal and transoceanic
water transport services of other freight

Group of 621 - Non-specialized store retail
trade services

Group of 622 - Specialized store retail trade
services
83115 - Operations management consulting
services

83116 - Supply chain and other management
consulting services

67290 - Other storage and warehousing
services

71140 Financial leasing services

Outsourced or in-house/in-group provision

Partially in-group and partially outsourced.
In-group logistics company arranges
deliveries

Partially in-group and partially outsourced.
In-group logistics company arranges
deliveries.

In-house. Subsidiaries of the firm act as
distributors in different economies

Outsourced to retailers.

In-group. In-group logistics firm and
subsidiaries provide warehousing for
products to be sold

In-group. In-group financial company offers
hire purchase schemes to customers.
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Table A.4. Back-office, utilities and general services

Stage/ Category

1. Finance

2. General
Management

28.

29.

30.

31.

32.

33.

34.

Service

Auditing on financial accounts

Financial services

Internal auditing (including
audits of financial accounts and
corporate governance)

Insurance services for

machinery used in factory
Insurance for staff

Business and management
consultancy services

Company secretary services

Central Product Classification (CPC) Ver.2
Code

Group of 822 - Accounting, auditing and
bookkeeping services

71121 - Deposit services to corporate and
institutional depositors

71313 - Group pension services

71701 - Services of holding equity of
subsidiary companies

Group of 822 - Accounting, auditing and
bookkeeping services

83118 - Head office services
71334 - Other property insurance services

71321 - Accidental death and
dismemberment insurance services

71322 - Health insurance services
Class of 8311 - Management consulting and
management services

83990 - All other professional, technical and
business services, n.e.c.

Outsourced or in-house/in-group
provision

Outsourced as required by legislation. In-
company accounting department assists
in preparing documents for auditing.
Possibly outsourced to large multinational
banks.

In-group.

Possibly outsourced to large multinational
insurance companies.
Possibly outsourced to large multinational
insurance companies.

In-house.

In-house. As listed company, it employs
its own company secretary.
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35.

36.

37.

38.

39.

40.

41.

Corporate communications,
marketing and public
relationship

Courier, postal and local
delivery services
Estate management

Human resources management

Human resources management
-Personnel search and referral
services

I.T. and information system
management, consulting and
support, with webpage
development

Safety and security services

83114 - Marketing management consulting
services

83121 - Public relations services
Group of 681 - Postal and courier services

72112 - Rental or leasing services involving
own or leased non-residential property
83113 - Human resources management
consulting services

Class of 8511 - Personnel search and
referral services

Class of 8313 - Information technology (IT)
consulting and support services

Class of 8314 - Information technology (IT)
design and development services

Class of 8316 - IT infrastructure and
network management services
85230 - Security systems services

85250 - Guard services

In-group corporate communications
department responsible for corporate
communications and marketing.

Possibly outsourced
Possibly in-group
In-group human resources departmen.

In-group human resources department.
Agents might be needed to recruit locally

In-group and outsource. In-group IT
division and outsourced MNC IT service
provider provide comprehensive IT
services

Possibly outsourced. Local security firms
enjoy network effects and connection
with legal enforcement
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42.

43.
44.
45.

46.

47.

48.

49.

50.

Telecommunication services

Uniform -Design and alternation
Uniform -Laundry
Legal services

Retail Administration-
Advertising

Advertisement — advertisement
agencies services

Advertisement — designers’
services

Advertisement — cameramen,
directors, photographers and
models.

Electricity supply

Group: 841 - Telephony and other
telecommunications services

84210 - Internet backbone services

84221 - Narrowband Internet access
services

84222 - Broadband Internet access services
83919 - Other specialty design services
97130 - Other textile cleaning services
82120 - Legal advisory and representation
services concerning other fields of law

82130 - Legal documentation and
certification services
83611 - Full service advertising

83611 - Full service advertising

83620 - Purchase or sale of advertising
space or time, on commission

83611 - Full service advertising

83611 - Full service advertising

Class of 8631 - Support services to
electricity transmission and distribution

Outsourced. Host economies provide
telecommunication services

Possibly outsourced

Possibly outsourced

In-group and possibly outsourced. Legal
department exists within corporate
structure. Possibly outsourced to local
legal experts in some economies.

Partially in-house and partially
outsourced. Subsidiaries in different
economies plan advertisement
campaigns. Retailers also promote
products on their own

Possibly outsourced to local utilities
suppliers.
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51. Gas supply 86320 - Gas distribution services through Possibly outsourced to local utilities
mains (on a fee or contract basis) suppliers.

52. Water supply 86330 - Water distribution services through  Possibly outsourced to local utilities
mains (on a fee or contract basis) suppliers.
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Table A.5. After-sales services
Stage/ Category Service

Central Product Classification (CPC) Ver.2 Outsourced to third-parties

Code
85931 - Telephone call centre services

1. Sales/After-sales 53. Customer services — In-house. Provided by subsidiaries.

Customer services complains and
compliments handling
54. Customer services — 85931 - Telephone call centre services In-house. Provided by subsidiaries.

Technical support
55. Repair and maintenance of 87156 Maintenance and repair services of Partly in-house and party outsourced.

2. Repair and
maintenance machines for customers commercial and industrial machinery Service stations are set up mostly by
retailers for maintenance. Complicated

repairs will be brought to the company.
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Chapter 13

Manufacturing of Watch in Hong Kong, China
Deborah Elms'
13.1. Background and History of the Company

The firm represented in this study was started in 1983 in Hong Kong. The current managing director
worked for a different watch company for a decade before launching his own original equipment
manufacturing (OEM) plant. In the early days, the company ordered components from global suppliers,
designed products, assembled the products in Hong Kong, and shipped them out to customers in the
United States, Europe and elsewhere.

In 1990, the company expanded by opening a watch factory in Switzerland. A year later, the company
entered discussions about taking over another Swiss factory. The merger was completed in 1992,
bringing other brands into the firm and adding another factory in Switzerland.

In 1999, the company augmented its manufacturing operations by establishing a retail business in Hong
Kong and in Guangdong. Its retail outlets sell not only the company’s own brands, but also other Swiss
watches such as Omega, Longines, and Cartier. The company was then divided into three segments:
manufacturing, branding and retailing.

Today, the company continues to manufacture mechanical movement watches for other brands as well
as creating watch pieces with its own label. Customers in the US, Europe, Middle East, South Africa,
Asian economies or South America may require as few as 500 pieces in an order. At its peak in the
mid-2000s, the Hong Kong plant turned out 80,000 pieces a month. Now, with manufacturing split
increasingly with Switzerland, the Hong Kong factory creates 50,000 pieces per month. The firm
employs roughly 200 people in the factory and headquarters in Hong Kong.

The company also owns a factory that manufactures components for watches in mainland China as well
as retail outlets in Shanghai. The company’s component factory in the Pearl River Delta is important
because prior to its acquisition ten years ago, the manufacturing operation was struggling with delivery
delays and inventory management problems. The factory produces 25,000-30,000 boxes a month. The
firm keeps nearly 90 percent of the output. The rest is delivered to a select few buyers. Capacity is
limited.

For its retail shops, the firm has five multi-brand stores in Hong Kong as well as four individual brand
stores that carry lines such as Omega, Breguet, and Piaget as well as their own brands. The shops in
Hong Kong sell high-level multi-brand items like Cartier, Breitling, Longines, Bulgari, and Frank
Mueller. The firm also helps the local Hong Kong office for Cartier with retailing their products.

In China, the shops carry fashionable and mid-range models with a different price range than the Hong
Kong stores. The company also sells individual brands like Gucci in 3 multi-brand stores.

The company’s own brand is carried by 12-15 stores in total—some owned by the company and others
with different owners. The company has salespeople in its branch offices in Beijing, Shanghai, and
Guangzhou. The Shanghai office, for example, employs 2-3 people to import watches from Switzerland
and Hong Kong and serves as dealer for Cartier.

! Director of Asian Trade Center
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13.2. Tracing the Creation of Watch Products

The company has a complex business model, as it manufactures for multiple brands and clients in
different economies, as well as maintaining its own brands. A significant share of the company’s
business is creating products for client firms, usually by working for companies that secure brand
licenses. For example, Fossil in the United States has licenses for brands like DKNY and Emporio
Armani. Fossil orders watches for these licenses from many different suppliers, including the company
featured in this case study. Another customer, a Japanese company, has a license for Hunting World.
These client companies have no factories of their own but rely on OEM manufacturers like the Hong
Kong firm in this study to make watches for different licensed brands.

Sales and design

For OEM watches, the value chain can be considered to start from the sales relationships with clients.
The sales team travels to meet specific clients in different markets to discuss emerging fashion trends
since watches have gone from being time pieces to fashion accessories®. They also attend watch
exhibitions to obtain information about trends and markets. They provide these inputs to the R&D team
who take care of engineering and design. The design team creates designs that are submitted to clients
for consideration. Every year, designers create 2-3 new collections in line with ever changing fashion
trends. Some existing collections are maintained and others are replaced, depending on sales volumes.

Because the company designs watches for its own product line as well as for other customers, a design
team of 10 people works with a product development team of six persons to create new items regularly.
These R&D staff members, for example, look for new materials to use like creating watch cases of
stainless steel, ceramics, or plastics. They search for new items in the market or new combinations. The
straps, for instance, could be plastic, crocodile, or stainless steel.

The team, however, does not create new watch movements because it finds the technology too complex.
Quartz movements, however, could be created in-house, but mechanical movements are not easy to
develop or manufacture. In fact, only a few companies in the world can create these movements. For
the Swiss factory, all movements are sourced from the same two companies in Switzerland that can
create them. The two companies left to create movements are Swatch (although they largely
manufacture only for their own brands) and Selecta. For the Hong Kong factory, movements may be
sourced from Japan or China. Citizen and Seiko make movements, although quantities are limited and
mostly used for their own brands. Increasingly, the Chinese firm of Seagao is creating movements. The
quality is not Swiss, but it is improving. It used to be the case that Russian companies also made
mechanical movements, but they no longer do so.

Once the client is satisfied with the design, drawings and samples, they may place an order with the
company for large-scale manufacture.

Materials sourcing

The purchasing team then goes to different suppliers to examine samples and find new sources for
materials and parts, and start purchasing components. For the case study firm, the movement is
generally Swiss or Japanese. Components like the case or bracelet are usually sourced from China or
Japan. Other components come from China and Thailand.

2 Perhaps, this is why about 70-80 percent of firm production is ladies” watches.
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Proximity of suppliers

The suppliers, some of which are affiliated companies, are all located near to the Hong Kong factory
so that the company can communicate easily. If the company ordered cases, dials and buckles in
Shanghai or elsewhere, it would be more challenging to manage. The relationship would not be worth
pursuing, unless the factory had specialized skills or higher quality. As it is, the Pearl River Delta has
strengths for manufacturing, particularly for more sophisticated goods. In addition, the logistics and
supply chain connections are good. The close location of parts and components suppliers allows the
firm to save money on logistics and waste less time. If they encounter quality problems, the engineers
from the plant can be dispatched to fix them the same day. If the suppliers were far from Hong Kong,
such as in Fujian, they would have to work off plans. This is more problematic and generally means
more work and difficulties for both sides.

For Chinese components, most suppliers deliver the items directly to the Hong Kong factory. These
firms handle logistics and customs declarations.

It used to be the case that dials and watch boxes were ordered from Thailand. At that time, orders were
given to the supplier and the company approved the samples and gave specific air shipment instructions.
However, the Thai company has since relocated production to China and the packaging is now delivered
directly by ground to Hong Kong.

Synchronization of component availability

Inventory control of components is a challenge because the parts may not arrive at the factory at the
same time. Sometimes the case might be ready in 3 months, but the dials are not ready for four months.
The procurement team has to make sure it synchronizes the preparedness of all the components. If there
is a delay in a component, say the bracelet, the watch assembly cannot be completed. The parts to be
managed, overall, are relatively modest in number and include the hands (hour, minute and second
hands), movements, bracelets, crowns, buckles, and cases.

Quality control of materials

The orders are generally crafted to the specifications drawn up by the firm’s client, and the fabrication
is high precision. The engineering department has to follow up to make certain that all components
meet the requisite criteria before proceeding to manufacture samples. Sometimes the company sends
quality control people to the suppliers to inspect on site. This is because, without a conversation with
their engineers and production teams, quality issues can emerge later. If the firm waits until parts are
delivered to the factory floor to undertake inspections, it is too late because it could take 3 months to
have new parts delivered.

After the quality control process is complete, the samples can be sent to factories for approval. If
everything is satisfactory, the components are delivered to the factory. The incoming quality control
team examines the parts before handing them over to the production department for final assembly.

Production, packaging, delivery

From the time the samples are approved, it takes 1-2 weeks to complete an order which includes
assembly and final testing. Quality control on the final product is performed in-house.

After this is finished, the watches are transferred to the shipping department for final packaging. Then

the order is sent to the client according to their shipping instructions. After that, the claims department
follows up with clients for payment.
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Because the factory has two facilities, clients can choose where they want watches manufactured—in
Hong Kong or in Switzerland. Increasingly, clients and customers are demanding that the watches be
assembled in Switzerland since these are perceived to be of higher quality. This is true even though
costs of labor in Switzerland are higher.

Under Swiss law, watches must have at least 60 percent of the value made domestically in order to be
considered of Swiss origin. In practice, this means using only Swiss-made movements with either the
hands or crowns also from Swiss component suppliers. The cases and bracelets can come from Hong
Kong or other places, as long as the total value of imports does not exceed 40 percent. The company’s
Swiss factory has less than 30 employees.

If the customer chooses to have the watch made in Hong Kong, by contrast, the complete movement
does not need to come from Switzerland, and could have Japanese, Thai or Chinese parts.

The company’s own brand value chain

Besides OEM watches, the company also has its own-brand watch which is manufactured at the factory
in Hong Kong. The company’s research and development skills, often honed for creating OEM
products, are also used in creating the company’s in-house branded products. A similar value chain to
that for OEM watches is involved, from material sourcing to assembly and delivery, once the in-house
design is finalized. About the only thing that is different in this value chain is the lack of intensive
discussions on designs with the firm’s clients. Most of the components used in own-brand watches
come from the Pearl River Delta in China. These parts include the case (with the glass), bracelet or
straps, hands and the buckle. The movement is from Japan, and the dials (face) and watch boxes either
from China or Thailand.

Although the supplier of movements for the firm’s brand is Japanese, this company has a branch office
in Hong Kong. This means there is no need for the Hong Kong firm’s staff to travel. The stock is kept
by the Japanese company in Hong Kong and therefore the case study firm does not import its
movements directly for their own branded watch.

After-sales service

After-sales services do not make up a big part of the revenue for the company. It does, however,
maintain some stock of watch components in the Hong Kong factory in order to be able to service and
repair their high-end watches.

13.3. Services in the Value Chain

Approximately 42 separate services enter the watch manufacture and retail value chain. These services
correspond to some 80 percent of the cost of producing the watch. Only 13 services are fully or partially
outsourced. Fight of these are fully outsourced and 5 are partially outsourced. The services entering the
value chain and information about their sourcing are listed in Appendix A.

In-house services

Most of the company’s services are supplied in Hong Kong alongside the factory by around 130 of the
factory’s staff. An additional 70 staff can be found on the factory floor — the ones directly involved in
manufacturing. Services provided in-house include sales, purchasing, design, research and development
(R&D), accounting, quality control, engineering and shipping.
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The reasons given for preferring where possible to supply services in-house are the level of trust, quality
control and belief that such specialized services are better handled by the company. Services are
outsourced where the government or exclusively mandated external entities are required to supply the
service (audit, government inspections) or where networked advantages are inescapable or intrinsic to
the service (insurance, IT security alarm services, financial services, and certain advertising).

As for in-house supply, the company’s reliance as far as possible on its own workforce means, for
example, that it does its own in-house cleaning of the factory. The firm does not want to outsource this
activity because external service providers may not meet certain requirements for a clean manufacturing
environment. With the high value of watch components, the firm also handles security with in-house
staff. Over the years, the system of reporting any theft directly to police has meant that few problems
have arisen with security. Strict confidentiality agreements between the firm and their clients also
preclude allowing many non-employees’ access to the factory premises. Upcoming fashion
development in watches under design and production must be kept secret.

Inventory and stock control are managed in-house. Parts have to be ordered in excess of the total amount
anticipated for watch delivery, since some pieces will be lost or have insufficient quality. In addition,
the company maintains an inventory of spare parts for customers since consumers often request new
buckles, hands, or crystal pieces for years or even decades after a watch has been sold.

Factory equipment and machines are also largely maintained in-house. Much is automated, such as dial
assembly machines and waterproof testing machines. Most machines are not terribly sophisticated and
the staff can handle routine maintenance issues. The firm’s factory in Hong Kong was the first to receive
Swiss machines 8-10 years ago. These machines were necessary to reduce labor costs and keep the
company going in Hong Kong.

The use of automation is necessary to stay competitive. Even in the Swiss factory, automation is
important, but the kind of watches the company produces cannot be completely made by machines.
Trained staff members in both locations must handle the final assembly and the placement of the
movements in watch cases.

If, for some reason, the automation equipment breaks down in a way that cannot be repaired by on-site
staff in Hong Kong, parts and equipment could take as long as 1-2 weeks to arrive from Switzerland.
In the meantime, workers would take over the tasks by hand. Efficiency falls by 30 percent, but in 8-10
years, workers have only had to step in for the equipment twice.

The equipment to make the factory a dust-free environment is also maintained in-house.

The completed watches are boxed is the client so requests. For some customers, watches are placed 10
per tray. For others, the watches are individually boxed with price tags to save the client labor costs.

For the firm’s own branded models, shops typically want 1-3 models of roughly 30 pieces at a time.
These items are delivered in plastic bags with the boxes delivered separately to the shops. The boxes
are made in China and delivered to the company.

The company handles human resources in-house. It directly sources and hires regular employees like
factory floor workers, drivers and so forth. For management candidates, every 2-3 years the company
might outsource the job of finding suitable applicants.

The company has a Corporate Social Responsibility (CSR) Department that encourages the staff to

engage in recreation, although the company does not have facilities on site. The firm, in general,
participates in a range of CSR activities.
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Outsourced services

Legal services are not handled in-house. The marketing department works with an agency for
advertising. Advertising costs for the branded product are quite high. The company has hired an
entertainment personality to promote the brand.

The workshop employees are provided with uniforms. The acquisition and laundering of uniforms is
outsourced.

In Hong Kong, many services are delivered through government agencies. For example, water,
electricity, and sewerage are all supplied by the main grid. IT and telecommunications use normal
providers in Hong Kong. The government also mandates medical insurance and the company is required
to pay into the pension scheme. By the nature of supply of these services, these necessarily have to be
outsourced.

The company used to outsource its on-site catering service, but now it just provides an extra payment
for workers to find food outside.

13.4. Government Policy Interaction and Other Business Challenges

Locational advantage of Hong Kong

While there used to be many watch manufacturers in Hong Kong, the case study firm is one of the few
left. Some moved factories to the Pearl River Delta. In price, these factories are more competitive.
However, design, quality and service are also important to customers. These elements are at present
easier to maintain at a high level in Hong Kong than on the mainland. The “made in Hong Kong label”
still means something to final customers.

This is true even if the products made in Hong Kong cost a bit more. The price of a watch assembled
in China might be 3 USD. In Hong Kong, by contrast, the company has to pay up to USD9 for assembly.
However, since the production cost of a watch is a relatively minor element of the overall price, as long
as total production costs are no more than USD6 or so higher in Hong Kong than in China, the company
can still make a profit.

Travel time to the supplier factories in China averages 1-3 hours. Given transportation issues in China,
it might take the same length of time to travel between factories even if the firm relocated its Hong
Kong plant to the Pearl River Delta area.

Labor issues

The watch design workers tend to leave every 2-3 years for new positions elsewhere, usually into other
watch or toy factories. The firm hires junior or young people out of design schools. They also check
with vocational training colleges for staff. Fresh graduates work well during their brief tenure with the

company.

There is pressure on labor costs as unions press for the establishment of minimum wages and standard
working hours.
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Permits and inspections

The factory needed to apply for a license to operate. Most of the inspections undertaken by various
government agencies are related to health and safety. For example, the Labor Department comes to
check on working hours. Overtime permission must be approved by the government. There is no limit
on the amount of overtime, but the firm needs to submit an application before it can permit workers to
do overtime work. It used to be the case that many workers put in 1-2 hours of overtime each day, but
this has become very expensive.

The Fire Department inspects the facilities periodically and the firm needs a separate license from the
Department to operate.

Incentives

The company does not receive incentives from the Hong Kong government. But it would support plans
to bring back manufacturing to Hong Kong, particularly in high value-added activities. The company
believes that manufacturing is needed to give young people a place to work. Otherwise, there are likely
to be no positions available for young citizens much beyond banking and property companies. Jobs in
manufacturing can be of high quality. These positions also generate home-grown skills and knowledge,
as well as other jobs in the local economy and in the region.
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Appendix A

Services for the Manufacture and Retailing of Watches

Stage of Supply
Chain

Pre-Manufacture

Manufacture

Service

Procurement agent
for materials sourcing
Quality assurance
services of materials
and components
Freight
transportation
services

Storage of parts and
components

Conception and
design of product
Industrial design

Patent acquisition

Product
Administration-
Production
management
Product
Administration-repair
and maintenance of
factory equipment

Corresponding CPC
Ver. 2 Code

85999-Other support
services n.e.c.
83441-Composition
and purity testing
and analysis

Division 65-Freight
transport services

67290-Other storage
and warehousing
services
83920-Design
originals
83912-Industrial
design services
83960-Trademarks
and franchises n/a

83115-Operations
management and
consulting services

87156-Maintenance
and repair services of
commercial and
industrial machinery

In-firm Supply

Yes

Yes

Yes

Yes on site and in

China facility

Yes

Yes

Yes

Yes

Yes

Outsourced and to

Yes

Reason(s) for House
Supply/

Outsourcing
In-house team knows
product and needs
In-house team knows
product and needs

Concern over delays
and lack of outside
specialized

LENES

Split responsibility
depending on brand,
but own brand is
wholly handled in
house
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Quality assurance
services of
manufactured
product
Warehousing services
for parts and
components

Cleaning services for
factory

Security guards for
factory and
warehouses

Government
inspections on fire
prevention, health
hazards, labor
regulations
Personnel search and
referral services-
recruitment of
workers

Social insurance for
factory workers

83441-Composition
and purity testing
and analysis

67290-Other storage
and warehousing
services
85330-General
cleaning services

85250-Guard services

91290-Public
administrative
services related to
public order and
safety affairs
85112-Permanent
placement services,
other than executive
search services
91320-Administrative
services related to
government
employee pension
schemes; old-age
disability or survivor’s
benefit schemes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Manufacturing of Watch in Hong Kong, China

knowledge of
equipment

In-house team knows
product and needs

Specialized
equipment needs
particular care

High value parts,
components and final
products need tight
security

Government
mandated
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Post-Manufacture

Medical services

Design of packaging

Packaging services

Customs-related
services

Land transport of
goods

Repair and
maintenance for
fleets

Air transport services

Retail services

Retail administration-
Operation
management

Retail administration-
Operation
management

93121-General
medical services

83919-Other
specialty design
services
85400-Packaging
services
85999-Other support
services n.e.c.

65112-Road
transport services

87143-Maintenance
and repair services of
trailers, semitrailers,
and other motor
vehicles n.e.c.
6531-Air transport
services of freight
622-Specialized store
retail trade services

83115-Operations
management
consulting services
83116-Supply chain
and other
management
consulting services

No

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Depends on whether
delivery to customers
or own retail shops in
HK or China

Own conveyances
and external
suppliers

Ad hoc in-house and
regfular servicing
outsourced to
specialists

Both in-house retail
and other retail
outlets even for own
brand

Workers receive
government medical
benefits
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Back Office Support

Auditing on financial
accounts

Financial services

Internal auditing
(including audits of
financial accounts
and corporate
governance)
Insurance services for
machinery

Company secretary
services

Corporate
communications,
marketing and public
relations

Human resources
management

Human resources
management-
Personnel search and

Group of 822-
accounting, auditing
and bookkeeping
services
7112-deposit services
7113-credit-granting
services

83118-Head office
services

71332-Marine,
aviation, and other
transport insurance
services

83990-All other
professional,
technical and
business services,
n.e.c.
83114-Marketing
management
consulting services

83113-Human
resources
management
consulting services
8511-Personnel
search and referral
services

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Manufacturing of Watch in Hong Kong, China

External auditing
mandated

Requires financial
institutions

Requires insurance
providers

Split between in-

house person who
works with outside
advertising agency
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referral services for
back-office staff

IT and information
system management

Safety and security
services

Safety and security
services
Uniform-Laundry

Legal services

Product development
R&D

Product development
R&D

Retail administration-
advertising

After-sale services-
warranty and repair
services

Services in Global Value Chains: Manufacturing-Related Services

8316-IT
infrastructure and
network
management services
85230-Security
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Yes

Yes
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Chapter 14

Manufacturing of Automotive Components in Mexico:
Perspectives from Three Firms

Andre Wirjo, Gloria O. Pasadilla and Joel G. Bassig'

14.1. Industry Overview

Mexico is now the fourth largest car exporter and occupies the 8" position in the world as a car producer
(PwC Mexico, 2014). Because car manufacturing requires efficient supply chains, the automotive parts
and components industry has followed its growth, making Mexico the fifth largest producer as of 2012,
behind China, Japan, USA and Germany (ProMexico, 2013). The automotive industry’s contribution
to manufacturing GDP of Mexico has increased from 9.4 percent in 1989 to 19.8 percent in 2011 and it
provides employment to 13.4 percent of total industrial labour in 2010 (AMIA, 2014). Investments by
automotive and auto parts manufacturers together made up 20.8 percent of inward FDI received by
Mexico in 2012 (AMIA, 2014).

Despite the fact that a car brand and model are often associated with the final assemblers, manufacturing
a car actually involves many suppliers of different tiers from around the world. Figure 14.1 gives an
illustration of this complexity, showing the number of suppliers that it takes to produce a car. It should
be noted that the list provided in the figure is non-exhaustive and there are parts such as music players
and antennas whose suppliers are not identified in the figure. In turn, these suppliers have their own
global value chains for producing and supplying parts and components to Mazda or the car
manufacturer. The three case study firms in this paper are examples of tier 1 or 2 parts suppliers for the
car industry.

Figure 14.1. Simplified supply chain of a car

Windshield Passenger Airbag Module Interior Auto Dimming Mirror

Parking Brake Spoiler

Electrocoat
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Air Cleaner
System Rear Brake
Calipers
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Air-conditioning

Jumper Line
Keyless Access
System
Heating and
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Tensioner Alternator Brake Hose Assemblies  Instrument Cluster Catalytic Converter

! Researcher and Senior Analyst, respectively, at the APEC Policy Support Unit and Program Executive at the
APEC Secretariat
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14.2. Background Information on the Three Firms?

The three firms indicated in this report are Japanese manufacturers of various automotive parts that are
based in Bajio, a region in North Central Mexico which includes parts of the states of Guanajuato,
Queretaro, Aguascalientes and Jalisco. Information about these firms, henceforth referred to as firms
A, B and C, are described below?.

Firm A (Chassis parts manufacturer)

Firm A is a designer and manufacturer of chassis parts, which are vital for vehicle safety and stability.
In some instances, the firm is viewed as a tier 1 supplier because its products are directly supplied to
automotive manufacturers. In other cases, it is viewed as a tier 2 supplier because the firm sells its
products to tier 1 suppliers, which then incorporate them into their products before selling them to
automotive manufacturers. It is headquartered in Hiroshima, Japan and has a wholly-owned subsidiary
in Guanajuato.

It provides a fully-integrated production starting from material molding all the way to machining
process and assembly. Its involvement in chassis parts started with knuckle components but has since
expanded its range of chassis products to parts such as hub support, bush bracket, hanger bracket, arms
and joint shaft (see Figure 14.2). Today, the firm manufactures parts that the automotive manufacturers
used to produce by themselves, a show of their confidence and trust on Firm A. Some of the firm’s
major customers include Mazda, Ford, Mitsubishi and Aston Martin.

Figure 14.2. Examples of chassis parts produced by firm A
Knuckle Arms Joint shaft Eropeller shaft

’ £ o ot

Source: Courtesy of the firm.

2 All information about the firms in this case study are from their corporate websites and interviews.

3 In this paper, firm A, B, and C are used interchangeably to refer to either the parent firm or their respective
subsidiaries in Mexico.
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Firm B (Brake hose end fittings manufacturer)

Firm B is a manufacturer of brake hose end fittings and supplies them to automotive suppliers
worldwide which, in turn, supplies the finished products to major vehicle manufacturers. In this regard,
the firm is a tier 2 supplier of the automotive industry. The firm also manufactures stud bolts and
supplies them directly to automotive manufacturers as a tier 1 supplier. It is headquartered in Tokyo,
Japan and has wholly-owned subsidiaries in Thailand in addition to Guanajuato. Its Mexican subsidiary
is involved in supplying to the North American, South American and European markets. The firm
started with production of stud bolts, which it continues to supply directly to automotive manufacturers.
However, unlike the earlier years where stud bolts made up the bulk of its sales, it now contributes only
about 30 percent of firm’s total sales. Since 1964, the firm’s technology has centred around cold forming
process which allows most products to be manufactured in one integrated procedure. This is in contrast
to conventional process where final products are usually composed of 2 or more parts that have to be
combined together by pressing, for instance (see Figure 14.3). In addition, this technology enables the
manufacture of high-precision, high-quality near-net-shapes that were previously impossible to produce
using conventional technology. The use of cold forming process, therefore, cuts the number of
production steps and leads to speed enhancement as well as cost optimization. Firm B’s experience in
cold forming process has allowed it to adapt the technology for the manufacture of other products such
as air bag parts. The plan is to use the technology to continue diversifying the range of products that the
firm manufactures.

Figure 14.3. Comparison of conventional and cold forming process for the manufacturing of
brake hose end fittings
Conventional process Cold forming process

2

0@ @ Cig @

Source: Courtesy of the firm

Specifically on brake hose end fittings, which now make up about 70 percent of firm’s sales, the firm
produces many different versions of it, among them female type, male type, banjo type, block type and
variant type (see Figure 14.4). After they are assembled to both sides of a rubber hose, the hose would
be installed on the brake caliper. These brake calipers are subsequently installed on all the wheels and
play an important role in braking.
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Figure 14.4. Different brake hose end fittings manufactured by firm B

Banjo tvpe Black type “ariant type
Source: Courtesy of the firm

Firm C (Antenna manufacturer)

Firm C is a specialized supplier of automotive antenna which serves almost all major vehicle
manufacturers and automotive suppliers worldwide either as a tier 1 or tier 2 supplier. It is
headquartered in Japan and has wholly-owned subsidiaries in 9 economies around the world focusing
on functions such as research and development (R&D), sales, and manufacturing. Its Mexican
subsidiary is located in Queretaro and was established 27 years ago in 1988. As an indication of its
global footprint, more than two-thirds of Firm C’s consolidated net sales in 2014 were made outside
Japan and covered Asia, Europe, North and South America.

The firm has been producing antennas since its founding and has expanded the type of antennas that it
manufactures over the years. Among the different types of antenna that the firm currently manufactures
and supplies are fin type/low profile antenna (LPA), rod type antenna, screen type antenna, film type
antenna, in-dash type antenna, in-spoiler type antenna, and other integrated/hidden type antenna.

These antennas serve different functions and can be mounted in different parts of a car depending on
its type. The fin type antennas (see Figure 14.5), for instance, supports all kinds of radio application
such as analog AM & FM, digital audio broadcasting (DAB) as well as satellite broadcasting. They can
also be used in telematics application such as global positioning system (GPS). On the other hand, the
on-dash type antennas can be used for dedicated short range communication (DSRC) and support
technologies such as electronic toll collection (ETC). The firm indicated that it continues to develop
new antennas in response to diversifying needs. Indeed, its engineers work closely with engineers of
automotive companies to develop antennas that suit their needs.

Figure 14.5. Fin type antennas produced by firm C and their mounting positions

Note: Possible mounting positions of fin type antennas are shown by green dots.
Source: Courtesy of the firm

In addition to antennas, Firm C also supplies products and peripheral technologies associated with
automotive antennas such as cable routing in cars, coaxial cables, CCA (copper clad aluminium) cables,
STP (shielded twisted pair) cables, connectors assembly, amplifiers, and noise filters.
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14.3. Description of the Value Chain

This case study will focus on the three firms’ Mexican subsidiaries, which were established in different
years and for various reasons. The subsidiaries of firms A and B are relatively younger, having been
established in 2013 and 2012 respectively. In contrast, firm C’s subsidiary was set up in 1988.

All the subsidiaries were established with the objective of accessing markets in North and South
America, the immediate one being Mexico itself. Indeed, many of their client firms are located in the
same Bajio region where they are based. However, there exist other more idiosyncratic reasons for the
establishment of these subsidiaries. Firm A, for example, wanted to leverage on the low production cost
provided by Mexico while Firm B shared that its Mexican subsidiary was also established with the
purpose of experimenting with new production methods which are relatively more challenging to apply
in its Japan HQ and Thai subsidiary due to the presence of well-established procedures that have stood
the test of time.

The product of focus and dimension of the value chain covered by this study differ between firms and
are summarized in Table 14.1 below. This is to be expected considering that these firms, as indicated
in the earlier section, produce very different parts and components despite all of them being in the
automotive industry. Furthermore, in the interest of accuracy and capturing more recent and relevant
information, while the dimension of value chain for firms A and B begins with their subsidiary’s
establishment stage and ends with the provision of after-sales parts/services to the client firms, that for
firm C begins with pre-manufacturing stage.

Table 14.1. Product of focus and dimension of value chain by firm
Dimension of value chain covered

Product of focus . Pre- . Post- After-
Establishment . Manufacturing .
manufacturing manufacturing | sales

Part of suspension
systems of car (i.e
knuckle, hub v 4 v 4 4
support and bush

bracket)

m Bfra.ke hose end v v v v v
fittings

Fin type/low
Hliyle profile antenna v v v v
(LPA)
Source: APEC Policy Support Unit

Figure 14.6 gives a general representation of some of the important steps involved at each phase of the
value chain. It should be noted, however, that each firm may not necessarily undertake all the steps
listed.
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Figure 14.6. Dimension of the value chain covered by the case study

A. Establishment
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needed for
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Minor alterations in design
to suit requirements and
needs

Receipt of order

Procurement of raw materials

and production equipment Planning of production

Inspection and testing of materials Logistics and customs

C. Manufacturing D. Post-manufacturing

In-house core manufacturing activities

Outsourcing of some processes to third-
party providers

Maintenance and repair of production
equipment

QA/QC of products

Packaging of products

Storage of products in-house or in the
facility of third-party logistics providers

Collection of products by customers or
delivery of products to customer

E. After-sales

Warranty fulfilment

Guaranteed parts supply contracts

Note: Establishment stage is only applicable to firms A and B. Source: Compilation by APEC Policy Support Unit based on firm interviews.
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Establishment

Firms A and B utilized several services activities during the establishment stage of their Mexican
subsidiary including company registration, business consultancy and legal services. Firm A fully
outsourced these activities while firm B either fully or partially outsourced them to third-party providers
for various reasons such as efficiency (outsourced firms are more familiar with local rules and
regulations); or economies of scale (e.g. banking and financial services); or legally mandated (e.g.
licensing from the government).

The establishment phase of firm C is not covered in this report as its subsidiary was set up 27 years ago
and what the firm experienced at that time would perhaps no longer reflect the current situation faced
by newly established firms or subsidiaries.

Pre-manufacturing: design and materials sourcing

Firm A (Chassis parts manufacturer)

Firm A’s pre-manufacturing stage begins when the lead automotive manufacturer invites the
participation of the firm’s engineers in the design of a new car model approximately 3 years before its
launch into the market. Firm A indicated that out of the 10-man design team led by the car manufacturer,
3 people would usually come from them. These engineers are based at the premise of the automotive
manufacturer and would provide their expertise on chassis parts and components that the firm will
eventually produce and supply to the manufacturer. As long as the design has not been finalized, firm
A’s engineers would have a free hand on the design and specifications of parts such as hub support and
knuckle. However, once the design has been finalized, it would become the property of the lead
automotive manufacturer and only it has the rights to modify the design. As a supplier, firm has to abide
by the agreed design and specifications.

All finalized designs are shared by the automotive manufacturer through its supplier portal. Regular
access to the portal is critical for all suppliers including firm A because it is only from the portal that
the firm would be able to foresee the weekly demand for its parts and components and hence respond
accordingly. Sometimes, when demand is extraordinarily high, firm A’s Mexican subsidiary seeks the
support of its manufacturing facilities in Japan in order to meet the demand of its client firms.

Changes to the designs, if any, could also be seen via the portal. Minor changes are usually handled by
firm A’s subsidiary but for cases beyond the capability of the local team (for example, design change
that necessitates an installation of new production line) it has to request for assistance from its Japan
headquarters which, besides approving the production, may also send the appropriate number of staffs
who can temporarily help out.

Raw materials are sourced from either Japan or Korea and they come in processed form of iron and
steel. Firm A disclosed that it would prefer to source raw materials locally but, so far, has not been able
to identify local suppliers who can produce the same high quality materials. Upon arrival, its in-house
staffs test the raw materials but, at times, their suppliers send their own staffs to test the materials on-
site. For materials imported from Japan, its headquarters may also be involved in the testing activities.

Firm B (Brake hose end fittings manufacturer)

In contrast to firm A whose involvement starts from the pre-launch of the new car model, the pre-
manufacturing stage of firm B’s Mexican subsidiary usually begins when its customers place orders for
brake hose end fittings with the firm. Due to the firm’s reputation and long-term relationships with
existing manufacturers, orders are placed directly with them without need to participate in competitive
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biddings. Unlike firm A where its engineers have a role in product designs, firm B’s customers usually
specify the product designs.

Upon receipt of the customer’s order, staff at its Mexican subsidiary shares the product designs and
specifications with firm’s R&D department in Japan. There are currently no such departments in its two
subsidiaries in Thailand and Mexico although firm B has plans to establish an R&D department in
Mexico in the future. The role of the R&D department is to design moulds which are then used in the
production stage. For products that are entirely new, the R&D department is also involved in the design
of production machinery as well as production line. Even though the product design is provided by the
customer, firm B’s R&D department can make design suggestions if they affect the manufacturing
process. Communications between customer and R&D department are mediated by firm B’s Mexican
subsidiary. However, customer at times also liaises directly with firm’s R&D department in Japan, for
instance when the customer also has its design team in Japan. Once the mould design has been finalized
and the moulds produced, they are sent to firm’s Mexican subsidiary for installation in the production
machinery. Besides installation, firm B’s engineers at its Mexican subsidiary are also involved in
process improvements.

Depending on the type of material inputs, sourcing and procurement are handled by firm B’s in-house
staffs, its HQ or third-party trading companies. The steel used for production is currently imported from
Japan. Firm B has tried to source steel locally in Mexico but found that its quality does not meet the
firm’s requirements. The logistics of getting material inputs into the facility is fully outsourced to third-
party providers and include services such as customs clearance, loading, and transport. Composition
and purity testing of these inputs are performed in-house but may also be outsourced to its affiliates or
third-party providers if the firm does not have in-house equipment.

In preparation for the manufacturing stage, firm B trains many of its local production staff such as
machine operators in its facility in Japan for 6 months. In addition, to ensure that processes in the new
facility start off correctly, firm B now has 5 Japanese staff on site to provide expertise and training on
activities such as plant management, cold forming process technology, plating technology and QA/QC
procedures. Specifically for training pertaining to external certification, external trainers come to
provide training to firm’s staffs.

Customers require that firm’s manufacturing facility has the necessary certifications to produce parts
and components. To this end, firm B has completed CQI-11 Plating System Assessment program, which
was developed by the Automotive Industry Action Group (AIAG) to ensure adherence to plating
procedures and systems®*. This has then led to the firm passing the Nissan ASES (Alliance Supplier
Evaluation Standard), which is designed by Nissan to evaluate if a firm qualifies to become a suitable
supplier®. At the moment, the firm is in the process of obtaining ISO/TS16949 certification which
defines the quality management system requirements for the design and development, production and,
when relevant, installation and service of automotive-related products®.

Firm C (Antenna manufacturer)

The pre-manufacturing stage of firm C’s Mexican subsidiary begins when its customers place direct
orders for antennas with the firm. In some cases, it could also involve the customers requesting for
quotations from the firm or submissions of bid in response to call by customers. However, prior to
describing this part of the value chain in greater detail, it is worth taking a few steps back to understand
the processes that happen before this stage.

4 More details about CQI-11 Plating System Assessment can be obtained at: http://cqi-support.de/en/cqi-
standards/cqi-11.

5 More details about Nissan ASES can be obtained at: http://www.nissan-
global.com/EN/QUALITY/PRODUCTS/GLOBAL_SP/GUARANTEE/.

6 More details about ISO/TS16949 can be obtained at:
http://www.iso.org/iso/catalogue_detail?’csnumber=52844.
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Firm C’s actual involvement in the manufacturing process of an automotive antenna begins much earlier
through R&D activities carried out by its engineers based in the United States, United Kingdom and
Japan. The activities carried out by these engineers could generally be divided into two parts: 1) internal
research and 2) working with their counterparts in the client firms. As antenna experts, they constantly
carry out internal research and collaboration to improve existing antenna technology.

More significantly, firm C’s engineers also work with their counterparts in the automotive companies
to develop antennas that meet their requirements. In fact, depending on the travel distance between the
firm and their customers’ premises, firm C’s engineers, like firm A, could be based in their customers’
facility as guest/resident engineers. The fin-type antenna is a good example of an antenna that was
conceived through the close collaboration between firm’s engineers and that of its customers.
Considering that firm C’s engineers work with different customers, there is a need to maintain secrecy
and ensure that proprietary information of one customer is not shared unintentionally with another
customer. Firm C signs Non-Disclosure Agreement (NDA) with each customer to protect such
confidential information.

Once the antenna design has been finalized, its drawings and schematics would be passed to firm’s
manufacturing facility where mass production engineers prepare for large scale production of the
antenna. Although not formally part of the design team, it is possible for mass production engineers to
provide feedback to firm’s HQ and obtain its approval to manufacture a specific type of antenna that is
adapted to local context after conducting field test and obtaining the nod of its customers. Due to the
present infrastructure in Mexico, this revised design would still be able to perform its function well but
at the same time, could be produced at a lower cost than the original version. Usually, its customers
appreciate the revised, usually lower-cost, design adapted to the local context.

Firm C’s Mexican subsidiary has its own procurement department. This department generally handles
the sourcing and procurement of material inputs, which can come from either small or large firms,
domestic firms or multinationals. However, firm C also has affiliates in other economies and if the
suppliers for certain inputs happen to be based in the same economy where its affiliates are (for example,
Japan), then it may ask its affiliate to procure on behalf of the Mexican subsidiary. Firm’s supplies
come from different parts of the world including Japan; Malaysia; the United States; and Europe. The
logistics of getting material inputs into the facility is fully outsourced to third-party providers, which
provides bundled services which include customs clearance, loading and transport. Composition and
purity testing of these inputs are performed in-house although they may be outsourced to its affiliates
or third-party providers if the firm does not have the requisite in-house equipment.

Manufacturing process

Firm A (Chassis parts manufacturer)

Except for basic machining and fabrication activities which are usually bundled with the steel materials
as well as painting work which it outsources to a local firm, all manufacturing activities including
forging and thermal treatment are performed in-house. Similar to sourcing of raw materials, firm
indicated that it would have outsourced certain activities to local providers but at the moment, it has not
been able to identify qualified providers. Maintenance and repair services of machineries are carried
out by firm A’s own staffs but are also outsourced to third-parties such as equipment providers if they
could not be maintained and repaired internally.

Once manufacturing has been completed, products are tested to ensure that they are in good, working

conditions. While these are usually conducted in-house, some customers also prefer to test the products
themselves.
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Firm B (Brake hose end fittings manufacturer)

The production process of brake hose end fittings by firm B involves three main procedures; namely,
cold forming process, machining, and plating. Cold forming process is the firm’s mainstay technology
and therefore fully conducted in-house. The firm also carries out machining and plating in-house but in
certain cases, may outsource the activities. For instance, they are sometimes carried out by the
customers if they order non-finished products from the firm. In other words, firm’s role in the
manufacturing process is only at the cold forming process stage. Heat treatment, if needed, is outsourced
to its partners because of lack of in-house equipment.

Firm B initially planned to outsource plating activities in Mexico. However, it found local plating
activities to be limited, expensive and do not meet quality requirements. Therefore, it decided to
undertake in-house plating activities for its own products as well as offer the services to other customers.

Firm B’s philosophy that quality must be 100 percent perfect and the fact that it manufactures brake
hose end fittings, which play an important role in ensuring the safety of automotives and their users,
means that it is necessary for the firm to develop rigorous QA/QC procedures. Firm wants that all
products (i.e 100 percent) are automatically inspected by machines followed by manual inspection. The
largest share of its direct labour is, in fact, involved in the manual inspection. Furthermore, randomly
sampled products are inspected using higher-end equipment.

Firm C (Antenna manufacturer)

As with firms A and B, firm C outsources certain non-proprietary steps such as fabrication and basic
machining, usually to the suppliers of its material inputs. Thus, many of the firm’s material inputs are
already in processed form when they enter its facility. Otherwise, all final products are manufactured
in-house. Maintenance and repair services of factory equipment are carried out by firm’s in-house staff
or outsourced to third-parties such as equipment providers if they could not be performed internally.

Products are tested and certified upon completion of manufacturing. These are usually conducted in-
house although some customers may require them to be done by its certified third-party testers.

Post-manufacturing

Post-manufacturing, in this case study, refers to packaging, handling and transport of products to
customers. Firm A do the packaging services in-house. Third-party logistics provider are then engaged
to transport the products to the customers, which are mostly based domestically.

Firms B and C, likewise, undertake the packaging services in-house but are also sometimes provided
by third-party logistics providers or done by the customers themselves. If done by third-party logistics
providers, packaging is bundled with other services like customs clearance, loading, and transport.
Products are then stored either in the firm’s facility or leased warehouse within the industrial park before
being transported to its customers.

For firm C products sold domestically, they are usually sold ex-works and transport services are

provided by its customers via milk-run system, where customers come to collect the products
themselves from firm C’s facilities.
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After-sales services

The exact provision of after-sales services by each firm varies but, in general, it consists of: 1)
Guaranteeing that replacement parts will be available for a specified number of years (ranging between
10 and 20 years) after mass production has been completed; It should be noted that besides automotive
manufacturers, replacement parts may also be sought by car dealers and repair shop; 2) Replacing parts
during the warranty period via the automotive manufacturers in case of any defects in its products; and
3) Standing ready to send its engineers to the automotive manufacturers’ facilities to resolve any
technical issues’.

14.4. Services along the Value Chain

Services identification and value contribution

The total number of services identified in each firm’s value chain differs and varies between 49 to 61
services (see Figure 14.7). These services are categorized according to the various stages within the
chain: i) services during establishment, ii) pre-manufacturing services, iii) services during
manufacturing, iv) post-manufacturing services, v) after-sales services, and vi) back-office services. It
is worth noting in the comparison across the three firms though that the exact dimension of the value
chain differs, i.e. Firm C has no establishment phase while the other two have.

Figure 14.7. Breakdown of number of services by stage and examples of key services

| I |

Firm A FirmB Firm C
m Establishment m Pre-manufacturing w Manufacturing
Post-manufacturing | After-sales W Back-office
Stage Examples of key services
e Company registration and licensing
Establishment services

e Business consultant services

® Engineering services
Pre-manufacturing ® Design services

Procurement services

Production management services
QA/QC services

Packaging services

e Transport/logistics services

Manufacturing

Post-manufacturing

7 The last one applies only to firm A.
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After-sales ® |nventory management services
e Headquarter services
Back-office ® Financial services

Legal services
Source: Compiled by APEC Policy Support Unit

Although information on which are the high value-added services inputs is not available, it could be
surmised that engineering services are among the critical ones across all three firms. The role of
engineering services in the firms’ core activities such as those pertaining to R&D (both development
and utilization) and quality assurance and control is invaluable. They work closely with their
counterparts from R&D departments (in the parent firm) and/or client firms to design components that
would become an integral part of the final car model. Thereafter, they need to adapt proprietary
technology to produce these components at the right specifications and quality. Often, these may
include designing new machinery and re-configuring production lines in addition to good production
planning. Engineering services would also be needed to establish the proper QA/QC procedures to
ensure that supplied components are of the highest standards.

The importance of services to the case study firms can also be inferred from the share of employees
devoted to service activities. Firm A shared that approximately a third of its on-site employees are
involved in the provision of services such as plant management, procurement services, production
planning, etc. The remaining two-thirds are operators who are directly involved in the manufacturing
process on the production floor. In the case of firms B and C, the share of services employees is
approximately 42 and 20 percent, respectively. Given that some of the staffs categorized as
manufacturing employees could also be involved in activities such as testing and QA/QC, the share of
employees involved in services provision in these firms could well be higher than this estimate.

Where it is possible to obtain information on costs, they provide another perspective through which the
relevance of services to firm is clearly exhibited. Firm B, for instance, noted that direct manufacturing
cost which includes cost of raw materials, machines and direct labour made up only about half of firm’s
total operational cost. This indicates that the cost of everything else (back office, logistics, etc) which
are mostly services in nature made up the other half.

In contrast, services made up only approximately 15 percent of firm C’s total cost, which is relatively
low compared to other case study firms which disclosed estimates of its cost structure. Several reasons
could explain this observation. First, firm C has a large direct labour cost. With 80 percent of its
employees directly involved in manufacturing on the production floor, the share of services
significantly shrink. Second, firm C has minimal expenditure on services generally because: A) the cost
of logistics are usually covered by its suppliers in the case of material inputs and by its customers in the
case of finished products; B) the firm does not need to send its engineers to provide after-sales services;
and C) it does not have to undertake much advertising and marketing because of its B2B business
model. Third, the share of services does not include the value-added that are embedded in material
inputs purchased by firm C which comes in processed form and therefore already contains a significant
amount of services value added which are not considered in this study.

Looking ahead, the share of services in each firm’s value chain is expected to remain significant because
of various reasons. First, one of the primary reasons for the establishment of these subsidiaries is to
allow the firms (and ultimately its client automotive firms) to access the NAFTA market at preferential
rates. To achieve this, there must be sufficient transformation of imported inputs and/or regional value
content® and value addition through services is one option to do so. Second, while significant share of
their raw materials are currently imported, firms generally have plans to source more from local

8 More information on NAFTA Rules of Origin can be obtained at:
http://tcc.export.gov/Trade Agreements/All Trade Agreements/NAFTA Annex 401 5.asp#P39 3158. Rules
pertaining to firm’s products can be found in Section XVII, Chapter 87.
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suppliers. The savings from sourcing materials locally could reduce the cost of raw materials on one
end and, concurrently, increase the share of services on the other end. In addition, some of the raw
materials obtained by firms are already in processed form. As such, sourcing them locally means that
services associated with the processing activities will also be captured locally. Last but not least, firms
B and C have plans to undertake R&D activities in the near future. In addition, firm B is currently
expanding its facility and when construction is ready, the expanded facility is expected to host a section
that will focus on new processes where engineering services are likely to be intensely used.

Outsourcing, Bundling and Other Aspects of Services Supply

Further disaggregating the services identified in these value chains and classifying them into whether
they are provided in-house or outsourced showed that each firm has different mix of in-house and
outsourced services (see Table 14.2 and Appendix A)°.

Table 14.2. Number of in-house and outsourced services by firm
Firm A Firm B Firm C
26 19 25

Partially outsourced 7 32 19

Fully outsourced 72 40 44

Note: Services are defined as follows: 1) in-house if it is provided by the case study firm itself or its affiliates; 2)
fully outsourced if it is provided fully by third-party providers; and 3) partially outsourced if it is provided
partially by the firm its affiliates and partially by third-party providers.

Source: Compiled by APEC Policy Support Unit.

Services provided entirely in-house are generally those that are considered firms’ core activities such
as R&D, production management, head office and QA/QC services'®. All firms indicated that these
services are conducted in-house because they involve proprietary technology and/or critical to ensure
that the products meet the highest standards of quality required by the client firms.

Firm B further added that it initially tried to outsource plating activities. However, it found that the cost
was very high and the quality of plating was not up to the standards required by the firm. Firm decided
to undertake its own plating activities and, at the same time, provides plating services to other
manufacturers.

Other reasons for keeping certain services in-house, according to firm C, include the use of common IT
portal and sales reporting template across subsidiaries.

On outsourced services, firm A is unique (when compared to firms B and C) in that it fully outsources
majority of its non-core activities to third-party providers which include numerous business processes
such as accounting and human resources. While it is not surprising to observe the outsourcing of these
activities, it is not often that one finds firms that fully instead of partially outsource them (see Box 1 for
some of the motivations behind these decisions). Firm A disclosed that two staff members from its
third-party provider of human resources management are based on-site as though it were its own HR

9 Some of the reasons for firms to outsource services include: i) government services, such as visa and
immigration services as well as company registration and licensing services ; ii) required by laws and
regulations, such as external auditing services by third party providers; iii) lack of expertise or specialization in-
house to provide certain services, such as legal services and medical services; iv) need access to the best
services, such as maintenance and repair services for some equipment; v) lack of feasibility to supply service
in-house, such as banking services and utilities services; vi) economies of scale, such as transport/logistics
services; vii) need for strong relationships with government agencies, such as customs clearance services; and
viii) network economies, such as security services.

10 The only reason where QA/QC is outsourced is the lack of expertise/equipment and this may be the case if
the equipment is rarely used and capital expenditure on it is deemed unnecessary by firm.

289



Services in Global Value Chains: Manufacturing-Related Services

department. Confidentiality agreements are signed between the firm and its third-party providers to
prevent leakage of corporate information (e.g. salaries it offers) considering that these providers also
service other firms.

Due to the nature of outsourced services in general and the extent through which they are outsourced,
many of these services are bundled. For instance, one of the third-party providers actually handles
activities ranging from company registration and obtaining the necessary government licensing to
recruitment and legal matters. Another example where bundling is observed is in the supply of raw
materials to the firm. When they are delivered to the firm, these raw materials are already in processed
form in that the suppliers have performed basic machining and fabrication works on them. In addition,
transport/logistics provider rarely provides only point-to-point transportation services but also customs
clearance, freight insurance and even loading and unloading of materials inputs.

Box 14.1. Third-party providers of non-core activities

Operating in a foreign economy is a challenge for many firms because it requires
extensive knowledge of that economy’s regulations in different areas such as company
registration, customs and labour. Often, the amount of resources allocated to
understanding them are so massive that the firm decides either not to set up in the
economy or if it has set up, to revise its timeline from establishment to operation.
Realizing these opportunities, many third-party providers are now offering services
whereby they will handle the non-core but necessary functions of the firm while leaving
the firm to focus on core activities such as production and quality control. Among the
possible benefits of this arrangement is increased efficiency and productivity of foreign
firms’ operations.

One provider of these services in Mexico is the North American Production Sharing, Inc.
(NAPS). It has serviced more than 100 firms including one case study firm in this report
since its establishment in 1991. As can be seen in Table 14.3 below, the range of services
provided by NAPS is very broad and can be tailored to suit the needs of individual client
firm. At the same time, these services allow its client firms to focus on improving
efficiency in its production and operations.

Table 14.3. Sample functions provided by NAPS

Area Activities
Pre-establishment support e Site selection

e QOrganizational structure
Human resources ® Personnel recruitment

® Supervision
Accounting e Tax compliance

e Payroll processing
Customs ® Regulatory compliance

e Shipping
Environmental e (Certifications

e Audits

14.5. Policies Affecting the Value Chain
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A critical component of this study is the analysis of how policies influence the value chain and identify
areas of improvements in the process. The firms identified a number of policy issues in different areas
including human capital and labour mobility.

Constant revisions of tax laws and regulations

In an effort to minimize tax evasion and at the same time boost tax revenues, the Mexican Government
has been revising its tax laws and regulations, with the last reform being signed by the President in
December 2013 and changes generally effective 1 January 2014. Firm B has been trying to comply with
these revisions but indicated that the constant revisions have made it challenging for its staff to
understand and follow because time and effort are required to comply with the laws and regulations.
There were instances when firm B thought that it has complied with everything only to find that the
laws and regulations have been revised yet again.

An example of a recently instituted regulation is the one pertaining to the requirement to maintain
electronic accounting records and submission of general ledger to the tax authorities on a monthly basis.
In addition, digital invoices of transactions must be issued by all taxpayers including the firm (Deloitte,
2015 and EY, 2014). Although it has good intent, the government appeared to have been unprepared
for the wealth of information that they received. Overwhelmed with data, the government is trying to
change the regulations again.

Recent changes to IMMEX

The increased level of competition at the global markets motivated the Mexican Government to publish
the Decree for the Promotion of the Manufacturing, Maquila and Export Services Industry (IMMEX
Decree) in November 2006. One of the main objectives of the Decree is to increase the competitiveness
of its export sector by simplifying the compliance regime and reducing firms’ operational costs. Among
the defining characteristics of the IMMEX Program is one that allows maquiladoras to temporarily
import material inputs, machinery and equipment without paying the general import tax, value added
tax (VAT) and in some cases, countervailing duties, as long as these inputs are intended for use in the
production, transformation and repair of goods for exports'!. Firms only need to pay tax if the finished
products are sold domestically in Mexico.

The 2013/2014 tax reform, however, has included a revision of the IMMEX Program. Specifically, the
VAT and excise tax exemptions on the temporary import of goods have been abolished. This means
that VAT rate of 16 percent have to be paid upfront at point of entry. The maquiladora then needs to
obtain certification from the Mexican tax authorities. If it is certified, the VAT that is technically
imposed on the imported goods will be eliminated by a full tax credit (Deloitte, 2014).

The revision essentially changes government’s fundamental take on the activities of maquiladoras by
assuming that finished products are sold domestically and it is firms’ responsibility to prove otherwise.
As such, the process of getting reimbursement becomes very bureaucratic and firms have to produce
many documents in order to get its reimbursement request processed. The process is so tedious that firm
B has to hire a full-time additional headcount just to handle reimbursement matters. Firm further added
that although it was stated on paper that firms with certification need to wait for a certain number of
days to get reimbursed, firm has waited beyond that to obtain its reimbursement.

Interestingly, the revision of the IMMEX Program also has unintended consequences on entities such
as firm A. The fact that majority of firm A’s clients are based domestically means that it has to

! This is applicable on the condition that imported goods are used to make the finished products and exported
out within 18 months from the time of entry of inputs (PwC Mexico, 2014).
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eventually pay tax for the finished products that it supplies to these clients and hence does not benefit
from the program. However, the way the IMMEX Program was originally implemented essentially
means that the firm could reduce its cash outflows for taxation purposes during importation stage, hence
allowing it to explore opportunities such as purchasing more productive resources including raw
materials. The recent revision, unfortunately, means that it can no longer do so.

Reimbursement pertaining to construction

On a related note of bureaucratic reimbursement process, firm B also indicated that the construction of
its facility was taxed and although it can be waived, many documents are needed to obtain the waiver
of construction tax.

Minimal and conflicting incentives for investment promotion

Many governments have rolled out the red carpet to attract foreign investments into their economies.
The Mexican Government is not an exception. The IMMEX Program is one such program and in
addition to the benefits mentioned in the previous section, there are also income tax benefits including
an additional tax deduction which is equal to 47 percent of specific benefits given to employee including
contributions to pension and retirement funds, overtime payments, Christmas bonuses, food coupons
and those pertaining to vacation (Deloitte, 2014).

It also introduced Sectoral Promotion Programs (PROSEC) in order to promote the manufacture of
products in certain industry such as electrical and electronics, chemicals as well as automotive'?. Under
PROSEC, eligible firms can import goods such as material inputs and capital assets at preferential
general import duty rates if they would be used in the manufacturing process. Unlike IMMEX where
the finished products must be exported, PROSEC is indifferent as to whether the firm exports or not.

The government has also set up the Integral Foreign Trade Information System (SIICEX) website to
facilitate access to information such as laws and regulations and most importantly, trade treaties and
agreements that have been concluded by Mexico. It should be acknowledged that the market potential
made possible by North American Free Trade Agreement (NAFTA) has served as a strong incentive
for firms to base their facilities in Mexico.

Despite these incentives, firm B noted that it has received minimal support from the Mexican
Government to set up its manufacturing facility. So far, it has only received travel grants for the firm’s
Mexican engineers to attend training in Japan.

Availability of qualified suppliers and human capital

The manufacturing of automotive components usually requires several processes which are shown in
Table 14.4. Depending on various reasons such as economies of scale and availability of equipment,
firms tend to outsource some of these processes to external providers. However, firm A shared that so
far, it only outsourced painting activities to a local firm in Mexico. The other processes are either
performed in-house or were carried out by suppliers of its raw materials in Japan and Korea. The same
can be said for firm B which outsources minimal processes locally. One of the primary reasons for these
decisions is the absence of qualified providers for such processes in Mexico. All three firms also noted
that it is a challenge to obtain good quality inputs locally despite continuous attempts to do so.

12 For a complete listing of industry covered by PROSEC, please refer to:
http://www.economia.gob.mx/industry/foreign-trade-instruments/prosec.
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Table 14.4. Possible processes involved in the manufacturing of different automotive parts

Suspension system Braking systems
e Machining e Die-cutting e Machining
e Forging ®  Sheet metal e Die-cutting
e  Welding e  Electrostatic paint ® Forging
®  Pressure injection e  Surface treatment e  Welding
e  Thermal treatment e  Plastics e Sintering
e  Surface treatment e  Welding e  Thermal treatment
e  Surface treatment
Transmission system Traction system Cooling system
e Machining ®  Machining e Machining
® Forging ® Forging e Die-cutting
e Die-cutting e Die-cutting e Sheet metal
®  Pressure injection e  Welding e Welding
e  Sintering ®  Pressure injection ®  Mechanic assembly
e Mechanic assembly ¢ Mechanic assembly e Thermal treatment
e Thermal treatment e Thermal treatment e  Surface treatment
e Surface treatment ®  Plastics
Steering system Safety system Electric and electronic components
®  Pressure injection ®  Machining e Machining
e Mechanic assembly e Die-cutting e Die-cutting
e  Surface treatment e Mechanic assembly e Welding
e  Thermal treatment e Mechanic assembly
e Surface treatment ®  Plastics
e  Plastics
Exhaust system Fuel consumption
e Machining e Machining e Machining
e  Die-cutting e Die-cutting e  Extrusion
e  Welding e  Sheet metal e  Sheet metal
®  Pressure injection e  Thermal treatment e  Welding
e Mechanic assembly e  Surface treatment e  Surface treatment
e  Thermal treatment e Die-cutting
e Surface treatment e Stamping
®  Plastics

Source: Promexico (http://www.oesa.org/Doc-Vault/Knowledge-Center/Intl-Markets-and-Trade-

Content/ProMexico-Auto-Parts.pdf).

Pertaining to the hiring of staff, firm A noted that while it faced no significant problem in hiring, it still
needs to send its employees for additional training to bring them to the level required by the firm.
Indeed, since establishment, firm has organized several training courses for supervisors and operators
in Japan. The areas of training for supervisors are very broad and range from human resources and
labour relations to quality control and plant management. In addition, firm also provides on-the-job
training for its operators through the use of skill maps, a chart-like tools whereby the level of technical
skills that each staff has attained are displayed to assist in the training process.

On the other hand, firm B mentioned that it encounters challenges in recruiting managers with the right
qualifications in Mexico. The fact that many firms are setting up in the area compound the difficulty
from competition in recruiting talent. While the main reason for firm to have 5 Japanese staff in its
facility is to ensure that everything starts off properly, it is also partially due to firm’s inability to find
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competent managers locally. Eventually, firm B hopes to reduce the number of foreign staff considering
that it is also not easy to persuade them to relocate to Mexico even with strong incentives.

Firm C, it appears, has similar personnel difficulties faced by both firms A and B, especially because it
is seeking approval from its headquarters to set up an R&D department in Mexico which can adjust its
products to the local conditions. As a supplier to automotive firms, firm C believes that having an R&D
facility in Mexico would go a long way in facilitating collaborations in product development with
automotive firms. But in its headquarter’s reckoning, the relatively limited availability of skilled labour
may put Mexico at a disadvantage as a regional R&D center relative to other neighbouring economies
like Brazil and Chile.

The Mexican Government recognizes the presence of education-industry gap and in an effort to
minimize it, has created Colegio Nacional de Educacion Profesional Tecnica (CONALEP)/National
College of Technical Education whose objective is to be a center for training, evaluation and
certification of skills required by the industry'®. Since its inception in 1978, CONALEP has been
initiating reforms to ensure that its educational model remains consistent and relevant to industry’s
needs. Today, CONALEP is a federalized institution comprising of 30 state colleges located in major
cities and industrial areas in Mexico. Despite the progress, there have been feedbacks that CONALEP’s
curriculum can be further improved in order to produce technicians for tier 1 and 2 automotive suppliers.

International labour mobility

Ley Federal del Trabajo/The Federal Labour Law is the primary law governing employment in Mexico
since 1970s'*. One of the Articles of the Law that usually pose a challenge to most firms is Article 7,
which requires that at least 90 percent of a firm’s employees must be Mexican nationals except for
directors, administrators and other managerial-level employees'>. Case study firms indicated that they
generally do not face any issues in adhering to the Article and the Law as a whole because they bring
in far less foreign workers than they are allowed.

However, there are situations when adherence may be a challenge. One such instance is when firm A
needed to install a new or overhaul its production line. Depending on the complexity of the tasks, firm
may need to host a significant number of Japanese engineers for an extended period of time which
creates the possibility that the share of Mexican employees could temporarily fall below the 90 percent
threshold level. To overcome this problem, firm A only applies working visa for several of its foreign
engineers and asks the rest of the team to enter Mexico on Visitor Permit'®. Yet, this solution is not
foolproof and comes with its own set of restrictions and challenges.

First, holders of Visitor Permit are technically not allowed to undertake paid activities in Mexico and
this means that engineers who come in on Visitor Permit are not eligible for all the benefits that come
along with having a working visa including being paid for the services they render. Secondly, the Visitor
Permit is only valid for up to 180 days and because it cannot be renewed, holders will need to leave
Mexico upon its expiry. If the tasks take more than 6 months to complete, engineers with Visitor Permit
have to exit Mexico and possibly return to Japan before re-entering Mexico again. This raises the cost

13 More information about CONALEP can be obtained at:
http://www.conalep.edu.mx/gspropuesta/Paginas/default.aspx.

14 More information about labour and employment laws in Mexico can be obtained at:
http://www.naalc.org/migrant/english/pdf/mgmexfwg_en.pdf and
http://www.acc.com/accdocket/onlineexclusives/foreign-nationals-mexico.cfm?makepdf=1.

15 The Federal Labour Law was last revised substantially in 2012 to promote business competitiveness
(https://www.dlapiper.com/en/singapore/insights/publications/2012/12/mexico-enacts-amendments-to-federal -
labor-law/). However, the 90 percent rule appears unchanged.

16 More information about Mexico’s immigration policies can be obtained at:
http://www.mexperience.com/living/immigration-mexico.php.
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of the firm and adds additional burdens to the engineers considering the travel distance between Mexico
and Japan.

An alternative solution would be to change the status of the engineers from being holders of Visitor
Permit to that of Visa de Residente Temporal/Temporary Resident Visa but this cannot be done
domestically in Mexico'”. As a solution, firm A sends its engineers to go to the Mexican Consulates in
the nearest economy, the United States, to apply for the change in status.

Although none of the firms in this case study has encountered this before, other sources mentioned that
it may no longer be possible to do so in the Mexican Consulates located in economies neighbouring
Mexico. Applicants have to return to their home economy and collect them at the Mexican Consulates
there. To add to the regulatory burden, while issuance of Temporary Resident Visa is done by Mexican
Consulates, applicants still need to register at the local immigration office within 30 days upon arrival
in Mexico so as to acquire the visa card.

Logistics, infrastructure and security concerns

Logistics plays an important role in the smooth functioning of the global value chains (GVCs). It
ensures that material inputs reach the firms’ facility in time for manufacturing activities to be carried
out and thereafter, allows products to be sent to customers. Realizing the importance of transportation
and logistics for Mexico, the Transport and Communications Investment Program 2013-2018 was
launched by the President in 2013 and total investment was estimated at USD 100 billion (PwC, 2014).
As an indication that the investment has improved the economic infrastructure, firm B noted that ports
in Mexico are not as saturated as those in the United States such as Los Angeles and that, in fact, during
the recent labor strike in Los Angeles ports, the firm exported products from Japan to the United States
via the Mexico. This triangulation proved to be cheaper and more efficient compared to airfreighting
the products directly to the US.

Despite the improvements over the years, however, Mexico ranks at the bottom 3 among the top 10 car-
producing economies in the world in terms of overall LPI score as well as selected logistics index
components such as infrastructure, international shipments and logistics quality and competence (Table
14.5). Trucking products from Mexico to the Mexico-US border remains expensive, perhaps partly due
to protected competition in freight transport'®,

Table 14.5. Logistics Performance Index and selected components in the top 10 car-producing
economies in the world (2013)

No. Economy Overall LPI Infrastructure International Logistics

shipments quality and

competence
1 China 3.53 3.67 3.50 3.46
2 United States 3.92 4.18 3.45 3.97
3 Japan 3.91 4.16 3.52 3.93
4 Germany 4.12 4.32 3.74 4.12
5 Korea 3.67 3.79 3.44 3.66
6 India 3.08 2.88 3.20 3.03
7 Brazil 2.94 2.93 2.80 3.05
8 Mexico 3.13 3.04 3.19 3.12

17 There are two exceptions where a foreign national can exchange his/her Visitor Permit to Resident Visa in
Mexico: a) if the foreign national has a close family in Mexico; and b) if the foreign national applies for
residency on humanitarian grounds.

18 Domestic transportation of freight (with the exception of messenger or package delivery services) is reserved
for Mexican nationals only.
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9 Thailand 3.43 3.40 3.30 3.29

10 | Canada 3.86 4.05 3.46 3.94
Source: Ranking of top 10 car-producing economies in the world in 2013 is obtained from PwC Mexico report
entitled “Doing Business in Mexico — Automotive Industry”. The scores for overall LPI, infrastructure,
international shipments and logistics quality and competence are obtained from World Bank
(hitp://d2 1a6b425f3bbaf58824-
9ec594b5f9dc5376fe36450505ael164.r12.cf2.rackcdn.com/LPI_Report_2014.pdf). The overall LPI score is the
weighted average of the scores of an economy on six key dimensions: 1) efficiency of the clearance process by
border control agencies including customs; 2) quality of trade and transport related infrastructure; 3) ease of
arranging competitively priced shipments; 4) competence and quality of logistics services including transport
operator and customs brokers; 5) ability to track and trace consignments; and 6) timeliness of shipments in
reaching destination within scheduled or expected delivery time.

Besides infrastructure and logistics limitations, security concerns in some of the ocean-bordering states
such as Nayarit, Jalisco, Colima, Michoacén and Guerrero can also affect the firms’ activities'. An
example is the inability of firm C to gain access to its inputs at the port due to closure of customs in
Jalisco a few months ago as a result of attack by gangsters. The tightening of security has also slowed
down transportation of goods since there are more inspections by the police and military on the
highways. It does not help that the number of highways linking the ports to firm C’s facility are limited.

Moving forward

This case study has attempted to give the perspectives of firms manufacturing different automotive
components on the importance of services to its operations in Mexico. It has also identified the policies
that are impacting its operations and hence, its overall competitiveness. Without doubt, policies and,
consequently, policymakers have a significant role in supporting businesses, specifically in ensuring
that their own economies have the right environment in helping businesses to grow.

The inadequate availability of qualified providers of manufacturing-related processes limits firms’
outsourcing abilities. Likewise, the relatively inadequate supply of skilled labor could upset possible
plans of expansion such as building R&D departments. While the firms provide training to its
employees and on-the-job training is the norm in most firms, minimizing the gap between education
and industry would still help the firms by reducing the resources that are currently allocated to staff
training and use the savings to explore options to improve its operations.

Most importantly, this specific case study has shown that government regulations and procedures can
have large implications on the firms. A case in point is the IMMEX program whose revision of tax
collection period essentially meant bigger cash outflow for the firm upfront when raw materials arrive
at the Mexican port compared to before the revision. Other cases include the fact that Visitor Permit
could not be renewed domestically in Mexico and the change of status from being holders of Visitor
Permit to that of Temporary Resident Visa has to be done in Mexican Consulates located in the economy
of origin. Firms would benefit if policies take into considerations the policies’ impacts on affected firms.

19 More details on the state of security in these states can be obtained at:
http://travel.state.gov/content/passports/english/alertswarnings/mexico-travel-warning.html
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Summary of services utilized and provided by all three firms

Table A.1. Establishment phase
Service

Business liaison services
(for example, services from
trade development centres
or SME centres)

2 | Company registration and

licensing services

3 | Information and statistical
services

4 | Visa and immigration
services for foreign
investors/ employees (if

any)

5 | Business consultant
services

Corresponding CPC Ver. 2 Code

9113 - Public administrative services
related to the more efficient operation
of business

91138 - Public administrative services
related to general economic, commercial
and labour affairs

9113 - Public administrative services
related to the more efficient operation
of business

91290 - Public administrative services
related to other public order and safety
affairs

8311 - Management consulting and
management services

83129 - Other business consulting
services

Fully outsourced, efficiency;
economies of scale

Fully outsourced, efficiency;
economies of scale;
government services; strong
relationship with government
agencies

Fully outsourced, efficiency;
economies of scale

Fully outsourced, efficiency;
economies of scale;
government services; strong
relationship with government
agencies

Fully outsourced, efficiency;
economies of scale; lack of
expertise

Fully outsourced, efficiency;
economies of scale; lack of
expertise

Manufacturing of Automotive Components in Mexico: Perspectives from Three Firms

Fully outsourced, lack of
expertise

Partially outsourced,
government services;
strong relationship with
government agencies

Partially outsourced,
government services

Fully outsourced, strong
relationship with
government agencies;
government services

Fully outsourced, lack of
expertise
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6 | Banking and finance 71121 - Deposit services to corporate
services and institutional depositors

71135 - Non-mortgage loan services for
business purposes

7 | Legal services 82130 - Legal documentation and
certification services

Source: Authors’ own understanding of firms’ value chain.

Fully outsourced, efficiency;
economies of scale; not
possible to supply in-house
Fully outsourced, efficiency;
economies of scale; not
possible to supply in-house
Fully outsourced, efficiency;
economies of scale; lack of
expertise

Fully outsourced, not
possible to supply in-
house

Fully outsourced, not
possible to supply in-
house

Fully outsourced, lack of
expertise
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Table A.2. Pre-manufacturing stage including sourcing and importation of raw materials
Service Corresponding CPC Ver. 2 Code

8 | Product research and 81129 — Research and experimental In-house Partially outsourced, lack | In-house
development development services in other of expertise
engineering and technology
81400 — Research and development In-house In-house In-house
originals
83700 — Market research and public In-house _ In-house
opinion polling services
9 | Product design services 83920 — Design originals In-house In-house In-house
83912 — Industrial design services In-house In-house In-house
10 | Engineering services 83310 — Engineering advisory services In-house In-house In-house
8332 — Engineering services for specific In-house In-house In-house
projects
11 | Sales and marketing 83700 — Market research and public _ In-house In-house
services opinion polling services
8311 — Management consulting and In-house In-house
management services (may include
customer relationship management)
12 | Procurement services 83116 — Supply chain and other In-house Partially outsourced, In-house
management consulting services efficiency; lack of
expertise
85999 — Other support services n.e.c. _— In-house
13 | Customs clearance services | 67110 — Container handling services Fully outsourced, efficiency; | Fully outsourced, Fully outsourced,
and logistics of raw economies of scale; strong efficiency; strong efficiency; strong
materials relationship with relationship with relationship with
government agencies; government agencies; government agencies;
government services government services government services
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14

15

16

17

18

Technical testing of raw
materials

Transport services of raw
materials

Freight insurance of raw
materials

Storage and warehousing
services of raw materials

Training services for staffs

85999 — Other support services n.e.c.

83441 — Composition and purity testing
and analysis services

651 — Land transport services of freight

652 — Water transport services of freight

6531 — Air transport services of freight

67910 — Freight transport agency
services and other freight transport
services

71333 — Freight insurance services

67290 — Other storage and warehousing
services

92919 — Other education and training
services, n.e.c.

Fully outsourced, efficiency;
economies of scale; strong
relationship with
government agencies;
government services
Partially outsourced, raw
materials providers

Fully outsourced, efficiency;
economies of scale

Fully outsourced, efficiency;
economies of scale

Fully outsourced, efficiency;
economies of scale

Fully outsourced, efficiency;
economies of scale

Fully outsourced, efficiency;
economies of scale; not
possible to supply in-house
Partially outsourced,
efficiency; economies of
scale

In-house

Fully outsourced,
efficiency; strong
relationship with
government agencies;
government services
Partially outsourced, lack
of expertise/equipment;
not possible to supply in-
house

Fully outsourced,
efficiency; economies of
scale

Fully outsourced,
efficiency; economies of
scale

Fully outsourced,
efficiency; economies of
scale

Fully outsourced,
efficiency; economies of
scale

Fully outsourced, not
possible to supply in
house

Partially outsourced,
leased warehouse for
overcapacity

Partially outsourced, lack
of expertise

Fully outsourced,
efficiency; strong
relationship with
government agencies;
government services
Partially outsourced,
not possible to supply
in-house due to lack of
equipment

Fully outsourced,
efficiency; economies of
scale

Fully outsourced,
efficiency; economies of
scale

Fully outsourced,
efficiency; economies of
scale

Fully outsourced,
efficiency; economies of
scale

Fully outsourced, not
possible to supply in
house

In-house

Partially outsourced,
not possible to supply
in-house; need access
to best services
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19 | Construction services 54 — Construction services Fully outsourced, lack of Fully outsourced, lack of
expertise; need access to expertise; need access to
best services best services
20 | Installation services of 873 — Installation services (other than In-house Partially outsourced, lack | Partially outsourced,
equipment construction) of expertise; by lack of expertise; by
equipment suppliers equipment suppliers

Source: Authors’ own understanding of firms’ value chain.
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Table A.3. Manufacturing stage
Service

21

22

23

24

25

26

Production administration —
Production management
Maintenance and repair of
factory equipment

Utilities (electricity, gas and
water supply)

Water purification services

Manufacturing services
provided in-house and by
suppliers of activities such
as basic machining

Corresponding CPC Ver. 2 Code

83115 — Operations management In-house
consulting services

87156 — Maintenance and repair
services of commercial and industrial
machinery

691 — Electricity and gas distribution
(on own account)

692 — Water distribution (on own

Partially outsourced, lack of
expertise; by equipment
suppliers

Fully outsourced, not
possible to supply in-house
Fully outsourced, not

account) possible to supply in-house

8344 — Technical testing and analysis

services

886 — Basic metal manufacturing Fully outsourced, efficiency;
services economies of scale; lack of

in-house equipment;
services provided as part of
raw materials

Fully outsourced, efficiency;
economies of scale; lack of
in-house equipment;
services provided as part of
raw materials

887 — Fabricated metal product,
machinery and equipment
manufacturing services

885 — Rubber, plastic and other non-
metallic mineral product
manufacturing services

83310 - Engineering advisory services = In-house

In-house

Partially outsourced, lack
of expertise; by equipment
suppliers

Fully outsourced, not
possible to supply in-house
Fully outsourced, not
possible to supply in-house
In-house

Usually in-house but may
be outsourced for specific
cases (e.g. if customers
order non-finished
products)

Usually in-house but may
be outsourced for specific
cases (e.g. if customers
order non-finished
products)

In-house

In-house

Partially outsourced, to
equipment suppliers

Fully outsourced, not
possible to supply in-house
Fully outsourced, not
possible to supply in-house

Partially outsourced,
comes together with raw
materials that are in
processed form.

Partially outsourced,
comes together with raw
materials that are in
processed form.

Partially outsourced,
comes together with raw
materials that are in
processed form.
In-house
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27

28

29

30

31

32

Engineering services during
manufacturing
Warehousing services for
intermediate goods

Quality control and
assurance as well as
compliance with ISO

Product testing to obtain
certification at export
market

Sewage water treatment
services

Specialized cleaning
services for machines and
equipment

Waste collection and
recycling services

8332 - Engineering services for
specific projects

67290 — Other storage and
warehousing services

8344 — Technical testing and analysis

services

8344 — Technical testing and analysis
services

94110 — Sewerage and sewage
treatment services

943 — Waste treatment and disposal
services

85340 — Specialized cleaning services

894 — Materials recovery (recycling)
services, on a fee or contract basis
942 — Waste collection services

Source: Authors’ own understanding of firms’ value chain.
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In-house

Partially outsourced,
efficiency; economies of
scale

In-house

Partially outsourced,
customer requirement;
performed by customers

Fully outsourced, lack of
expertise; performed by
industrial park operator
Fully outsourced, lack of
expertise; performed by
industrial park operator

In-house

Fully outsourced, lack of
expertise
Fully outsourced, lack of
expertise

In-house

Partially outsourced, leased
warehouse for
overcapacity

Partially outsourced, lack
of expertise/equipment;
not possible to supply in-
house

Partially outsourced, lack
of expertise/equipment;
not possible to supply in-
house

In-house

Partially outsourced, for
hazardous waste (i.e those
containing oil); required by
laws and regulations
Partially outsourced, lack
of expertise; by equipment
suppliers

Fully outsourced, lack of
expertise

Fully outsourced, lack of
expertise

In-house

In-house

In-house

Partially outsourced,
required by some
customers

Fully outsourced, lack of
expertise; performed by
estate manager
Fully outsourced, lack of
expertise; performed by
estate manager

Partially outsourced, to
equipment suppliers

Fully outsourced, lack of
expertise; performed by
estate manager
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Table A.4. Post-manufacturing stage

Service

33

Packaging services

Corresponding CPC Ver. 2 Code

83919 - Other specialty design services

In-house

Partially outsourced, may
be provided by logistics
firms or firm’s customers

Partially outsourced,
required by some
customers to use certain
logistics company which
also provides packaging
services

85400 — Packaging services

In-house

In-house

Partially outsourced,
required by some
customers to use certain
logistics company which
also provides packaging
services

34

Warehousing services for
products

67290 — Other storage and warehousing
services

Partially outsourced,
efficiency; economies of
scale

Partially outsourced, leased
warehouse for
overcapacity

In-house

products

efficiency; economies of
scale

efficiency; economies of
scale

35 | Customs clearance services = 67110 — Container handling services Fully outsourced, Partially outsourced, Fully outsourced,
and logistics of products efficiency; economies of efficiency; strong efficiency; strong
scale; strong relationship relationship with relationship with
with government agencies; = government agencies; government agencies;
government services government services government services
85999 — Other support services n.e.c. Fully outsourced, Partially outsourced, Fully outsourced,
efficiency; economies of efficiency; strong efficiency; strong
scale; strong relationship relationship with relationship with
with government agencies; = government agencies; government agencies;
government services government services government services
36 | Transport services of 651 — Land transport services of freight Fully outsourced, Fully outsourced, Fully outsourced,

efficiency; economies of
scale
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37 | Freight insurance of
products

652 — Water transport services of freight

6531 — Air transport services of freight

67910 — Freight transport agency
services and other freight transport
services

71333 - Freight insurance services

Source: Authors’ own understanding of firms’ value chain.
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Fully outsourced,
efficiency; economies of
scale

Fully outsourced,
efficiency; economies of
scale

Fully outsourced,
efficiency; economies of
scale

Fully outsourced,
efficiency; economies of
scale; not possible to
supply in-house

Fully outsourced,
efficiency; economies of
scale

Fully outsourced,
efficiency; economies of
scale

Fully outsourced,
efficiency; economies of
scale

Fully outsourced, not
possible to supply in house

Fully outsourced,
efficiency; economies of
scale

Fully outsourced,
efficiency; economies of
scale

Fully outsourced,
efficiency; economies of
scale

Fully outsourced, not
possible to supply in
house
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Table A.5. After-sales services
Service Corresponding CPC Ver. 2 Code

Travel services for 8551 — Reservation services for Fully outsourced,

engineers and other staffs transportation efficiency; economies of
pertaining to after-sales scale
services 85521 — Reservation services for Fully outsourced,
accommodation efficiency; economies of
scale
39 | Accommodation services 6311 - Room or unit accommodation Fully outsourced,
services for visitors efficiency; economies of
scale
63220 - Room or unit accommodation Fully outsourced,
services for workers in workers hostels efficiency; economies of
or camps scale
40 | Visa and immigration 91290 — Public administrative services Fully outsourced,
services for staffs related to other public order and safety efficiency; economies of
affairs scale; government

services; strong
relationship with
government agencies

41 | Warehousing services for 67290 — Other storage and warehousing | In-house
after-sales inventories services

42 | Inventory management 83116 — Supply chain and other In-house In-house In-house
services management consulting services

Source: Authors’ own understanding of firms’ value chain.
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Table A.6. Business processes (Back-office support)

Service

44

45
46

47

48

43 | Company registration and
licensing services (obtaining

permit to operate)

Government licensing and

inspections on fire

prevention, health hazards,

environmental protection
and other aspects

Headquarter services
Management services

Accounting, auditing and
bookkeeping services

Financial services

Corresponding CPC Ver. 2 Code

91138 — Public administrative services

related to general economic, commercial

and labour affairs

91133 — Public administrative services
related to mining and mineral resources,
manufacturing and construction

91290 - Public administrative services
related to other public order and safety
affairs

83118 — Head office services
83111 — Strategic management
consulting services

82210 - Financial auditing services

8222 — Accounting and bookkeeping
services

71121 — Deposit services to corporate
and institutional depositors

71140 — Financial leasing services

Fully outsourced,
efficiency; economies of
scale; government
services; lack of expertise
Fully outsourced,
efficiency; economies of
scale; government
services; lack of expertise
In-house

In-house

Fully outsourced,
efficiency; economies of
scale; required by laws
and regulations

Fully outsourced,
efficiency; economies of
scale

Fully outsourced,
efficiency; economies of
scale; not possible to
supply in-house

Fully outsourced,
efficiency; economies of

Partially outsourced, lack
of expertise

Partially outsourced, lack

of expertise

In-house

Fully outsourced, required
by laws and regulations

In-house

Fully outsourced, not
possible to supply in-house

Fully outsourced, not
possible to supply in-house
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Fully outsourced,
government services

Fully outsourced,
government services

Fully outsourced,
government services

In-house
In-house

Fully outsourced,
required by laws and
regulations

In-house

Fully outsourced, not
possible to supply in-
house

Fully outsourced, not
possible to supply in-
house
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49

50

Legal services

Insurance services
(commercial life and
accident/health insurance,
property insurance for the
factory compound, product
quality insurance,
management liability
insurance)

71313 — Group pension services

83112 - Financial management
consulting services

82120 — Legal advisory and
representation services concerning other
fields of law

82130 — Legal documentation and
certification services

7131 — Life insurance and pension

services

7132 — Accident and health insurance
services

71334 — Other property insurance
services

71335 — General liability insurance
services

scale; not possible to
supply in-house

Fully outsourced,
efficiency; economies of
scale; not possible to
supply in-house

Fully outsourced,
efficiency; economies of
scale; not possible to
supply in-house

Fully outsourced,
efficiency; economies of
scale; lack of expertise
Fully outsourced,
efficiency; economies of
scale; lack of expertise
Fully outsourced,
efficiency; economies of
scale; not possible to
supply in-house

Fully outsourced,
efficiency; economies of
scale; not possible to
supply in-house

Fully outsourced,
efficiency; economies of
scale; not possible to
supply in-house

Fully outsourced,
efficiency; economies of
scale; not possible to
supply in-house

Fully outsourced, not

possible to supply in house

Fully outsourced, lack of
expertise

Fully outsourced, lack of
expertise

Fully outsourced, better
portfolio; not possible to
supply in-house

Fully outsourced, better
portfolio; not possible to
supply in-house

Fully outsourced, better
portfolio; not possible to
supply in-house

Fully outsourced, better
portfolio; not possible to
supply in-house

Fully outsourced, not
possible to supply in-
house

Fully outsourced, not
possible to supply in-
house

Fully outsourced, lack of
expertise

Fully outsourced, lack of
expertise

Fully outsourced, not
possible to supply in-
house

Fully outsourced, not
possible to supply in-
house

Fully outsourced, not
possible to supply in-
house

Fully outsourced, not

possible to supply in-
house
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51

52

53

54

55

Human resources services

Business and management
consultancy services
Corporate communications
and public relationship

Courier, postal and local
delivery services

Information technology
services

714 - Reinsurance services

91320 — Administrative services related
to government employee pension
schemes; old-age disability or survivors’
benefit schemes, other than for
government employees

91330 — Administrative services related
to unemployment compensation benefit
schemes

8511 — Personnel search and referral
services

8512 — Labour supply services

83113 — Human resources management
consulting services

8311 — Management consulting and
management services

83114 — Marketing management
consulting services

83121 — Public relations services
681 — Postal and courier services

8313 — Information technology (IT)
consulting and support services
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Fully outsourced,
efficiency; economies of
scale; not possible to
supply in-house

Fully outsourced,
efficiency; economies of
scale; lack of expertise;
government services

Fully outsourced,
efficiency; economies of
scale; lack of expertise;
government services
Fully outsourced,
efficiency; economies of
scale

Fully outsourced,
efficiency; economies of

scale; network economies

Fully outsourced,
efficiency; economies of
scale

In-house

In-house

In-house

Fully outsourced, not
possible to supply in-
house

Fully outsourced, lack of
expertise

Partially outsourced, lack
of expertise; government
services

Partially outsourced,
efficiency

Partially outsourced,
efficiency; network
economies

In-house

In-house
Fully outsourced, not
possible to supply in-house

Partially outsourced, lack
of expertise

Partially outsourced,
government services

Partially outsourced,
government services

Partially outsourced,
efficiency; cost
consideration
Partially outsourced,
network economies

Partially outsourced,
lack of expertise

Fully outsourced, lack of
expertise
In-house

Fully outsourced, not
possible to supply in-
house

Partially outsourced,
lack of expertise
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56

57

58

59

60

61

62

Telecommunication
services

Uniform design, alteration
and laundry

Transport services for staffs

Property management
services

Real estate services

Medical services

Catering services

8314 — Information technology (IT)
design and development services
83151 — Website hosting services

8316 — IT infrastructure and network
management services

841 — Telephony and other
telecommunications services

84210 — Internet backbone services

8422 — Internet access services

83919 — Other specialty design services

97130 - Other textile cleaning services

641 — Local transport and sightseeing
transportation services of passengers

72212 — Non-residential property
management services on a fee or
contract basis

72112 — Rental or leasing services
involving own or leased non-residential
property

93121 — General medical services

63393 — Other contract food services

Fully outsourced, lack of
expertise

Fully outsourced, lack of
expertise

Fully outsourced, lack of
expertise

Fully outsourced, not
possible to supply in-
house

Fully outsourced, not
possible to supply in-
house

Fully outsourced, not
possible to supply in-
house

In-house

Fully outsourced,
efficiency; economies of
scale

Fully outsourced,
efficiency; economies of
scale

Partially outsourced,
efficiency; lack of
expertise

In-house

Fully outsourced, lack of
expertise
Fully outsourced, lack of
expertise

Partially outsourced, lack
of expertise

Partially outsourced, lack
of expertise

Partially outsourced, lack
of expertise

Fully outsourced, not

possible to supply in-house

Fully outsourced, not

possible to supply in-house

Fully outsourced, not

possible to supply in-house

Partially outsourced, cost
consideration

Fully outsourced, for
specific clothings; cost
consideration

Fully outsourced,
efficiency; cost
consideration

Fully outsourced, efficiency

cost consideration

Partially outsourced,
lack of expertise
In-house

Fully outsourced, lack of
expertise

Fully outsourced, not
possible to supply in-
house

Fully outsourced, not
possible to supply in-
house

Fully outsourced, not
possible to supply in-
house

In-house

Fully outsourced,

efficiency; lack of
expertise

Partially outsourced,
lack of expertise
Fully outsourced, lack of
expertise
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63 | Security services 85230 — Security systems services Fully outsourced, lack of Partially outsourced, lack Fully outsourced, lack of
expertise of expertise expertise
85250 — Guard services Fully outsourced, lack of Partially outsourced, lack Fully outsourced, lack of
expertise; network of expertise; network expertise; network
economies economies economies

64 | Cleaning services 853 — Cleaning services Fully outsourced, lack of Fully outsourced, lack of
expertise expertise

Source: Authors’ own understanding of firms’ value chain.
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Chapter 15

Manufacturing of Telecommunications Equipment
Huani Zhu and Gloria O. Pasadilla’

15.1. Industry Overview

Telecommunications equipment manufacturers refer to firms that manufacture hardware and devices
related to telecommunications such as modems, circuit-switches systems, routers and base transceiver
stations. In the early days, telecoms equipment mainly referred to those equipment used in a telephone
network. Nowadays the term includes a much broader range of equipment with more sophisticated
devices and more embedded functions as technology evolves.

As shown in Figure 15.1, main participants in the telecommunications industry include component
suppliers, telecoms equipment makers, telecommunications network service providers, customers and
regulators. Telecoms equipment manufacturers source raw materials from component suppliers,
conduct their own research & development (R&D), create and design their devices and establish their
distribution channels. This case study focuses on a Chinese telecoms equipment manufacturer based in
Shenzhen, China, which has a growing international business.

Figure 15.1. Telecommunications Industry Supply Chain

Suppliers/ Component
Contractors Suppliers

Equipment ] Contract Distributors

Providers Manufacturers

Service

_ Service Providers
Providers

Individual
Consumers

CEENES

Consumers <

Source: Reyes, P., Raisinghani, M. and Singh, M.

Telecoms equipment manufacturing industry is dynamic — it has experienced robust growth in the past
decade driven by factors such as economic growth, technological innovation, increased demand for
communication services, and growth of internet and wireless communication. At the same time,
transformation has been taking place towards greater usage of wireless network, especially on mobile
handsets. Telecoms equipment makers also evolved from simply manufacturing switches to developing
their own-developed equipment and integrating their service offerings with their products. The industry
is relatively concentrated with only a few established players (see Figure 15.2) primarily because of
high capital investment, in particular in R&D which is critical for anticipating technological changes
and maintaining its market position.

! Researcher and Senior Analyst, respectively, at APEC Policy Support Unit
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Figure 15.2. Top Telecoms Equipment Manufacturers based on FY 2014 Revenue
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Source: Company annual reports; Infonetics Research; IMF IFC database, APEC Policy Support Unit
estimates

The business model of telecoms equipment vendor is highly technology-driven. Firms compete through
their technology innovation and capacity for sustained deployment of new products and services.
Furthermore, the shortened life span of telecoms products brings additional pressure on equipment
manufacturers to coordinate research, design and production in order to ensure a sustainable product
portfolio. The industry has also evolved towards greater emphasis on services especially because of the
software-based functions of hardware telecommunication products. In addition, new product creation
also gives rise to new opportunities to develop new services in various contexts, such as integration
services and management of big data.

Global telecommunications market is growing fastest in Asia Pacific? and other emerging markets.
Moreover, the focus of investments has started to shift towards construction and optimization of mobile
broadband as the deployment of 3G and 4G networks is expected reach greater depths® (se