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Local Content Requirements

As anti-globalization and geopolitical tensions continue to rise, the use of local
content requirements (LCRs) around the world has become more noticeable
than ever before.

The reasons for adopting LCRs range from ensuring domestic supply
availability, job creation, and increasing value added to safeguarding national
security. Ing and Grossman examine country-specific as well as firm-product
level exercises to explain how LCRs reduce fair competition, resulting in
lower trade and productivity, which ultimately lowers world economic output
and overall human welfare. Countries around the world are investigated
with specific attention to the US, China, Indonesia, and resource-intensive
countries, including mining-intensive ones. The book also presents product-
and firm-level analyses, answering the question of why countries adopted
LCRs and how LCRs affect the world economy.

This book is a useful resource that will interest policymakers, researchers,
and advanced undergraduates interested in international trade, industrial
policy, political economy, labour economics, and development economics.

Lili Yan Ingisalead advisor (Southeast Asia Region) at the Economic Research
Institute for ASEAN and East Asia (ERIA). She also serves as secretary general
of the International Economic Association (IEA).

Gene M. Grossman is the Jacob Viner Professor of International Economics
in the Department of Economics and the School of Public and International
Affairs at Princeton University.
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1 Introduction

Gene M. Grossman and Lili Yan Ing

Local content requirements in theory and practice

Local content requirements (LCRs) have been used by many countries, both
developed and developing, to promote the use of local inputs and support
the growth of domestic industries. Initially, the term LCR (or, equivalently,
“content protection”) was used to refer to a mandate that a certain frac-
tion of domestically produced inputs, by value or by volume, be incorpo-
rated in any final good sold in the domestic market. Over time, the range of
policies covered by the term has expanded alongside the increased range of
localization practices used by various national and local governments. Now,
outcomes may be legally mandated or aspirational. The outcomes may refer-
ence input shares, employment, firm-ownership shares, location of R&D,
or technology transfer. LCRs may include restrictions on the provision of
certain services, eligibility for government contracts, local performance of
compliance tests, or the location of data storage. Aspirational targets might
be incentivized with subsidized export or investment financing, with tax
breaks, with price concessions for government-supplied energy or infrastruc-
ture, with conditional bailouts, or with other financial inducements. In this
book, we use the term LCR broadly to include any laws or regulations that
require or encourages the use of locally produced inputs or services in a
multi-stage production process.

LCRs also play a role in bilateral and regional trade agreements, where
they are known as “rules of origin” (RoOs). Trade agreements generally call
for preferential tariff treatment of goods emanating from a partner country.
But such agreements must define what it means to “emanate from,” or else
goods imported from outside the member countries may enter the region
in a low-tariff country and then be shipped on to a high-tariff country after
the addition of only minimal or negligible local value added. RoOs specify
what fraction of the value added of an internally traded good must originate
within the region in order that the good qualify for preferential treatment.
RoOs might also further stipulate minimum percentages from each of the
various countries within the region, as with certain provisions of the United
States-Mexico-Canada Trade Agreement (USMCA). While perhaps originally

DOI: 10.4324,/9781003415794-1
This chapter has been made available under a CC-BY-NC-ND 4.0 license.
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intended to thwart transshipment, RoOs are regularly used now to encourage
regional production.

LCRs first entered the arsenal of trade instruments in Australia, which, in
1948, restricted the use of imported car parts in the local assembly opera-
tions of British multinationals while offering concessionary financing based
on the fraction of Australian value added to encourage the production of
“Australia’s own car” (Pursell, 2001). Several countries quickly followed suit,
including Canada, which instituted LCRs to shield domestic parts producers
from American competition prior to the conclusion of the Canada-American
Automotive Agreement in 1965 (Wonnacott and Wonnacott, 1967; John-
son, 1971). LCR policies to foster import substitution in the automobile
industry soon became commonplace in Latin America, where they were
introduced in Chile, Argentina, Mexico, and Brazil (Munk, 1969; Johnson,
1967). Moreover, Australia quickly extended its use of this new instrument
well beyond the automobile sector, implementing policies to encourage
or require use of local inputs in industries as disparate as petrochemicals,
tobacco, peanut oil, coffee, fruit juices, industrial machinery, and agricul-
tural tractors (Lloyd, 1971). Still, LCRs were relatively uncommon when
Corden (1971) and Grossman (1981) first analyzed their economic conse-
quences. Their popularity waned in the 1980s as more and more countries
became disillusioned with using a strategy of import substitution to promote
development.

LCRs have made a roaring comeback, particularly after the Global Financial
Crisis in 2008. Between 2008 and 2013, almost 200 new LCR measures were
introduced, according to the Global Trade Alert. This figure grew to more
than 500 measures that were put into place during the period from 2014 to
2020. Moreover, the implementation of these policies has been widespread,
ranging across developed and developing economies. Quite prominently, the
United States has made LCRs a cornerstone of its recent policy to promote
the development of electric vehicles as part of the Inflation Reduction Act
of 2022. The range of economic activities targeted by LCR policies around
the globe has expanded to include many resource-extracting sectors, informa-
tion technology, healthcare goods and services, financial services, agricultural
products, and others.

Why do countries adopt LCRs that favor local sourcing of intermediate
inputs and services? The list of arguments to support such policies mirrors
those offered for protectionist trade policies more generally. First, LCRs might
afford new job opportunities in certain sectors or regions of the economy.
These jobs, in turn, might boost wages, reduce unemployment, or encourage
investments in human capital. Second, LCRs, by encouraging specific local
activities, might provide spillover benefits to other activities and sectors via
research and development or learning by doing. Third, localization policies
might encourage or mandate greater foreign direct investment, joint-venture
partnerships, or technology transfer on terms favorable to the host country or
at the expense of alternative hosts. LCRs applied to primary products are often
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intended to encourage higher value-added activities, with the aim of promot-
ing indigenous management skills and technological knowhow.

Of course, LCRs, like other forms of protection, often fail to achieve these
lofty goals. Whether introduced by well-meaning leaders or in response to
special-interest lobbying, such policies often fail to generate positive spillo-
vers of sufficient magnitude to justify the higher costs of domestic sourcing.
The desired jobs may not materialize due to inadequate management, lack of
requisite skills, unavailability of complementary inputs, or other reasons. Even
if new job opportunities are generated in targeted sectors, they may come at
the expense of employment in other sectors that potentially offer greater eco-
nomic benefit. In short, policies that discriminate in favor of local producers of
inputs and services may be subject to the same, unfavorable cost-benefit analy-
sis as with other forms of trade protection. Numerous tales of disadvantageous
LCRs are told in Hufbauer et al. (2013), Stone et al. (2015), and elsewhere in
literature. Similar critiques of RoOs in bilateral and regional trade agreements
may be found in Cadot et al. (2006), Krueger (2012), Conconi et al. (2018),
Cadot and Ing (2019), and elsewhere.

The theoretical literature, beginning with Grossman (1981) and Dixit
and Grossman (1982), has identified a particular risk associated with LCRs
that distinguishes these policies from tarifts and other forms of protection for
domestic industries. Whereas tariffs on final goods boost local demand for the
protected goods and thereby demand for all inputs (including those produced
locally) used in the production of these goods, LCRs that raise the cost of
inputs can easily have unintended consequences. Alongside the import sub-
stitution mandated or encouraged by these policies comes an adverse “output
effect”; as costs for downstream producers rise, these firms likely will scale back
production and reduce their demand for inputs in the process. The offsetting
substitution and output effects of LCRs may help to explain why empirical
studies often find disappointing or even adverse effects of these policies on
employment, value added, and foreign investment in targeted industries.

Our book

This book is intended to update the literature on local content requirements
and rules of origin and to further understanding of the experience with and
consequences of such policies and their consistency or not with the rules
established by the world trading system.

The distinctive features of our book are twofold. First, the research reported
here uses the most up-to-date catalogs of LCRs that have been growing rapidly
since the Global Financial Crisis of 2008. Second, the research complements
analysis of LCRs at the global level with country- and firm-specific exercises.

The remainder of this book contains seven chapters that can loosely be
divided into three parts. The first part, comprising Chapters 2 and 3, provides
an overview of major LCR policies used globally (Chapter 2) and in min-
eral exporting countries (Chapter 3). The second part focuses on important
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recent LCR policies in the world’s two largest economies, the United States
and China. Chapter 4 concerns the effects on the organization of the North
American automobile sector of the new RoOs in the USMCA while touching
also on the implications for the car industry of Britain’s exit from the Euro-
pean Union. Chapter 5 addresses China’s industrial policy initiatives such as
“Made in China 2025” that are intended to promote further industrializa-
tion and innovation in that country. The final three chapters shine a spotlight
on Indonesia, a large, emerging economy that is a major exporter of natural
resources. Indonesia is interesting for our purposes because its laws and regu-
lations include a variety of LCR policies and because it provides a test case for
the consistency of such policies with the rules agreed by members of the World
Trade Organization (WTO).

We proceed now to describe the contents and main contributions of these
chapters in somewhat greater detail.

Chapter 2 by Dorothee Flaig and Susan F. Stone discusses the recent expe-
rience with LCRs in the world economy. They begin by reviewing the rea-
sons why countries implement policies that stipulate or incentivize the use of
domestic inputs in local production. Among the most prominent objectives
that they cite are employment objectives and technology transfer. Next, the
authors discuss trends in the implementation of LCRs, pointing to an accel-
eration of usage from the period of 2008-2013 to the more recent period of
2014-2020, as reported by Global Trade Alert. The authors cite India, Ger-
many, and the United Kingdom as the most intensive users of LCRs, but they
qualify this observation by pointing out that counts of usage do not account
for heterogenous impact and that the Global Trade Alert tallies LCRs in multi-
ple jurisdictions within a country, so that more decentralized polities are likely
to have higher counts.

The heart of the chapter uses the OECD Trade Model, METRO, to pro-
vide a quantitative evaluation of seven major instances of new LCR policies,
chosen from a sample of 565 measures that were considered for the purpose.
The measures under review were selected as those that could be modeled
quantitatively and that were likely to be among the most trade distorting.
In order to apply the METRO model, a policy must specify an identifiable
sector and an identifiable restriction that could be meaningfully enforced, it
must affect a sufficiently large sector or region of the economy, and it must
be a binding measure applied where the domestic sector has capacity to meet
the required demand. Application of these criteria yields a good sample of
the types of LCR measures that have been applied recently and of the types
of economies that have applied them. Specifically, the authors focus on (i) tax
credits available to Argentinian car producers that use specified percentages of
local content; (ii) a requirement imposed by Brazil on the telecommunications
sector that they use a minimum of local content in their 4G networks; (iii) the
preference margins allowed by the Brazilian government for public procure-
ment of a variety of nationally produced goods; (iv) regulations introduced by
the Indonesian government that essentially require the entire assembly process
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of motor vehicles and motorcycles to take place locally; (v) a regulation that
makes it mandatory for Saudi Arabian governmental agencies to purchase
their medical supplies from the local industry; (vi) a Mining Charter in South
Africa that establishes a minimum local content requirement for mining goods
and for total services used by firms in the domestic mining industry; and (vii)
the Buy America program that is required of U.S. states that receive grants for
transportation funding from the federal government.

METRO is a static, global, computable general equilibrium (CGE) model.
It incorporates many countries, sectors, and factors of production and distin-
guishes output from each sector according to its end use. The authors model
each of the LCR measures as a restriction of calibrated magnitude on the
input choices of sectors in the affected countries. After solving the baseline
model under the assumption that the LCR policies are not binding, they re-
solve the model imposing their calibrated restrictions. The simulations provide
estimates of the effects of the seven policies on real GDP, trade flows, labor
income, total disposable income, and the terms of trade. They also generate
disaggregated estimates of the effects of the policies on imports and produc-
tion in the 27 sectors captured by the model.

Flaig and Stone estimate that the economic impacts of the seven LCR meas-
ures they study are modest but generally negative. The LCRs tend to under-
mine the long-run competitiveness of the sectors in which they are applied
while having limited or negligible spillover effects on the broader economies.
Since the model assumes full employment, where the policy targets a large
sector — such as the LCRs in the automobile industries in Argentina and
Indonesia — the expanded use of local inputs necessarily comes at the expense
of other sectors of the economy. As the non-targeted industries substitute
away from domestic inputs, their demand for imports grows, with a potentially
negative (albeit small) effect on the terms of trade.

Chapter 3 by Jane Korinek and Paolo De Sa builds on Korinek and Ram-
doo (2017) and focuses on laws on regulations that seek to stimulate growth
of local industries upstream and downstream from the mining sectors in
resource-rich economies. The chapter begins with a typology of LCRs that
distinguishes mandatory measures from incentives-based policies and supply-
side policies from demand-side policies. Demand-side policies intended to
promote backward linkages between mining firms and their suppliers include
preferences for local suppliers of inputs used in mining and numerical targets
for employment by extractive firms. Supply-side policies with upstream suppli-
ers include requirements to provide training, fund capacity development, and
conduct awareness campaigns about procurement opportunities. Demand-
side policies aimed at increasing interactions with firms and industries down-
stream from the mining sector include restrictions or taxes on mineral exports
beyond those on processed products, requirements that extractive firms sell a
specified share of their output domestically, or tax concessions that favor local
sales. On the supply side, LCRs might require extractive firms to invest in
downstream processing facilities or to collaborate with training institutions to
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promote the development of needed skills. Incentive-based policies to encour-
age forward linkages might include tax concessions based on domestic sales of
mined materials or subsidized loans for capacity investments. The authors note
that mandates have been more popular in African countries such as Ghana,
South Africa, Tanzania, and Zambia, whereas more developed economies such
as Australia, Canada, and Chile have relied more heavily on an incentive-based
approach.

Korinek and De Sa go on to highlight a number of common reasons LCRs
in the mining industries have generated disappointing results. First, an inad-
equate appreciation of mining firms’ inputs needs and of the absorptive capac-
ity of local suppliers has led many countries to set unrealistic targets for local
procurement that domestic firms have been unable to satisty. Second, some
countries have employed broad definitions of local content, which provides
flexibility to the sector but makes it difficult to assess gains in value added
and spillovers to the rest of the economy. The available evidence suggests that
mandatory, quantitative LCRs have failed to generate significant growth in the
use of locally sourced inputs by the mining sector, nor have they strengthened
linkages with upstream industries. Meanwhile, requirements or incentives for
downstream processing have failed in the long run when processing firms have
not been able to produce goods of sufficient quality or to achieve interna-
tional cost competitiveness. Finally, the authors note, LCRs have contributed
to government deficits even when they appear on paper to be fiscally neutral,
because they decrease profitability in the mining sectors and thereby reduce
the governments’ receipts from corporate taxes and royalty payments.

The authors conclude that when used at all, LCRs should be part of a com-
prehensive policy to promote institutional development and to foster intersec-
toral partnerships. They note that government support for sectors that rely on
local mineral extraction may exacerbate the impacts of materials price fluctua-
tions, harm the local ecology, and interfere with diversification of the broader
economy. Instead, Korinek and De Sa suggest that resource-rich countries
devote greater attention to promoting macroeconomic stability, removing
barriers to entry, providing a transparent and stable regulatory environment,
and improving local infrastructure, institutions, and skill levels.

Chapter 4 by Keith Head, Thierry Mayer, and Marc Melitz analyzes the
tighter rules of origin that now apply to the North American automobile
industry following the renegotiation of the regional trade agreement that was
formerly NAFTA and now is USMCA. NAFTA required regional content of
62.5% of value for cars to quality for duty-free entry into one of its members.
The USMCA raised this regional content requirement to 75% and introduced
additional, binding requirements. The tightening of the RoOs and the add-
ing of additional requirements clearly were intended to discourage firms from
sourcing parts from outside North America, which the parties (and especially
the United States) hoped would bolster demand for North American parts.

In a companion paper, Head et al. (2022), the authors extend the one-
input Grossman (1981) model to include many inputs. However, their main
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result, unlike what was emphasized by Grossman, does not rely on a reduction
in the number of completed automobiles. Instead, they make another impor-
tant observation. Firms in the automobile industry retain the option to choose
the cost-minimizing source of parts, provided they are willing to sacrifice the
treaty’s tarift benefit and pay the MEN tarift whenever a completed car crosses
a border. Indeed, Head et al. document in Chapter 4 that compliance with
the RoOs has declined since the introduction of the stricter USMCA rules.
If compliance rates fall sufficiently, a tighter RoO intended to expand value
added within the region might have the opposite effect. The authors term the
inverted-U shape relationship between the strictness of RoOs and the regional
value added a “Lafter curve for RoOs.”

The authors take their model to the data, using detailed information on
the source of engines and transmissions for all car models assembled in North
America. Since the U.S. MEN tariff on automobiles is only 2.5% and only a
fraction of the cars assembled in Mexico are exported (a fraction that varies by
model), it stands to reason that some producers will be willing to pay the tarift
in lieu of sourcing more expensive parts. Simulation of the model predicts that
16.9% of models that complied with a binding RoO under NAFTA will become
non-compliant under the tighter RoOs of USMCA. These firms account for a
predicted 11.9% fall in employment in plants that manufacture parts, offsetting
the 23.6% rise in employment that the model predicts for plants that choose to
comply with a binding RoO ex post. Overall, the model predicts employment
gains of only 2.3% in plants that manufacture parts, much smaller than the 20%
gains that would have been expected had they assumed that all carlines comply
with the new RoOs. Had the new RoOs been set at 85%, as the United States
had initially demanded, employment in parts manufacturing actually would
have declined, according to the model’s estimates.

The authors also simulate the effects of BREXIT on the European car indus-
try. After Britain’s withdrawal from the European Union, the country negoti-
ated a new pact known as the European Union and United Kingdom Trade
and Cooperation Act. The TCA requires regional content of 55% for British
cars to enter duty free into the European Union and for EU cars to enter simi-
larly into Great Britain. The authors note that 85% of carlines already satisfied
this requirement prior to TCA, suggesting that the plants manufacturing these
models will be little affected. On the other hand, the MFEN tariff in both Brit-
ain and the European Union is 10%, much higher than the level in the United
States, suggesting that firms that did not already satisty the new RoOs before-
hand may well choose not to comply. The simulations again indicate that a fall
in employment in parts manufacturers serving firms that choose not to comply
will offset the employment gains in firms that comply with a newly binding
constraint. Overall, the gains in employment are predicted to be less than 1%.

The analysis by Head et al. in Chapter 4 emphasizes that overly strict LCRs
that are not subject to mandate but rather are supported by fiscal incentives
may be counterproductive. Firms that would have complied with a milder
restriction may opt out once the requirements become too severe.
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Chapter 5 by Kun Cai and Zhi Wang analyzes LCR policies in China,
with a particular emphasis on the Made in China 2025 policy. The chapter
begins with an overview of China’s LCR framework, noting that these poli-
cies were explicit prior to China’s accession to the WTO but became more
opaque afterward. Although the legally mandated LCR percentages for goods
or services were gradually lifted, implicit localization biases ingrained in the
implementation of industrial policies took their place. On the surface, these
policies treat producers similarly regardless of nationality, but in practice, only
indigenous firms can benefit from many of the preferential policies, and when
foreign producers are able to participate, often they are “encouraged” to
transfer technology or to source locally. The opaque nature of the current
LCR policies makes them difficult to measure precisely, but the authors argue
that their effects are very heterogeneous across sectors. Moreover, Beijing has
launched a recent campaign to encourage the development of more advanced
technologies at home to rely less on the United States and other Western
suppliers. China aims to bolster indigenous firms’ capacity for innovation and
to have them become global leaders in advanced technologies. To further
these objectives, various government agencies in China at different levels have
implemented a series of industrial policies, including some implicit LCRs that
benefit local firms.

Cai and Wang are especially interested in the impacts of China’s LCR
policies on the domestic value added embodied in exports. They extend the
Koopman et al. (2012) methodology for using world input-output matrices to
attribute value added in exports to source countries so as to allow for circum-
stances as in China, where a sizable fraction of exported goods is produced
in export processing facilities that are able to import their raw materials and
components duty free. The authors use the input-output matrices published
by China’s National Bureau of Statistics for 2007, 2012, and 2017, along with
detailed trade statistics from China Customs. Using the changes that occurred
during the periods between the publication of these data, they estimate the
impact of China’s LCR policies on the fraction of domestic value added in
total exports, manufacturing exports, and exports of foreign-owned firms. In
the aggregate, domestic value added in exports rose from 64.6% in 2007 to
65.3% in 2012 and to 69.9% in 2017. The estimated gains are smaller when
only manufacturing is considered, and they mask opposing trends for normal
and processing exports. Whereas the domestic value-added share in normal
manufacturing exports increased from 2007 to 2017, the share in processing
exports actually declined. Focusing only on foreign owned firms, they find a
slight decline over the period.

The authors also study changes in domestic value added in exports at the
industry level, comparing only 2012 with 2017, because industry definitions
changed after 2007. Roughly one-third of the 68 industries, accounting for
20% of total exports, had a domestic value-added share in exports between
51% and 75% in 2012. These were mostly capital-intensive industries such
as basic chemicals, iron and steel, lifting and handling equipment, pumps,
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generators, and batteries. Roughly half of the industries, accounting for 25%
of total exports, had a domestic value share in the earlier year greater than
75%. These industries were more labor intensive, including textiles, apparel,
footwear, leather, and furniture. The lowest domestic value-added shares were
found in the more technologically sophisticated industries, such as computers,
communication equipment, and electronic components, where foreign own-
ership plays a major role. Comparing the estimates for 2012 and 2017, 15 of
the 68 industries saw their domestic value-added share in exports rise by more
than 5%, and 4 experienced an increase of greater than 9%.

Cai and Wang concede that their methodology does not allow them to
test for a causal relationship between LCR policies and domestic content out-
comes. Still, their accounting decomposition leads them to conclude that the
various LCR policies implicit in China’s industrial strategy did not seem to
play a significant role in promoting increased local content in China’s exports
between 2007 and 2017.

Chapter 6 by Michelle Limenta, Lili Yan Ing, Junianto James Losari, and
Oscar Fernando is the first of three that focuses on LCRs in Indonesia. Indo-
nesia is among the countries with the highest incidence of local content restric-
tions, with LCR policies dating back to the 1950s. LCRs have long appealed
to Indonesian policymakers who are keen to encourage domestic value added
and expand employment in the industrial sector.

Limenta et al. consider in detail whether Indonesia’s LCR policies are con-
sistent with its commitments under its various multilateral and regional trade
and investment agreements. They begin by outlining the justifications oftered
by the Indonesian government for its various policies. These include the coun-
try’s goal of upgrading competitiveness and eliminating its trade deficit, which
the government believes can be achieved by increasing local value added in
traded sectors.

The use of LCRs began in Indonesia with the “Benteng Program” (1950-
1957), followed by the “Deletion Program” (1974-1993) and the “National
Car Program” (1996). After a period of dormancy, Indonesia resumed in
2009 a local content strategy with the implementation of the “Increased
Use of Domestic Production” program. This policy introduced local content
requirements for goods and services purchased by the government. In 2013,
Indonesia implemented the aforementioned regulation stipulating a minimum
percentage of domestic oil and gas as input into the local production of many
goods. Since that time, many members of the WTO have challenged Indone-
sia’s policies in the Trade-Related Investment Measures (TRIMS) Committee,
claiming that they run counter to commitments that Indonesia made to its
trade and investment partners. Of particular concern to the WTO members
have been policies regulating the use of domestically produced energy, as well
as policies addressed to the telecommunications, pharmaceutical, and retail
Sectors.

The authors proceed to review Indonesia’s relevant commitments under
TRIMS, the General Agreement on Tariffs and Trade (GATT), the General
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Agreement on Trade in Services (GATS), and the Subsidies and Counter-
vailing Measures (SCM). They also outline commitments under Indonesia’s
various regional and bilateral trade agreements and its comprehensive eco-
nomic partnership agreement (CEPA). Finally, they discuss commitments
under investment agreements such as its bilateral investment treaties (BITS)
and the investment chapters in its regional trade agreements and CEPA. Next,
they review the case law in the WTO Dispute Settlement Body and in the
Investment-State Dispute Settlement (ISDS) that addresses LCR policies
implemented by other countries, in particular the United States, China, Japan
and South Korea.

Limenta et al. conclude that Indonesia’s various trade and investment agree-
ments do impose disciplines on its use of LCRs. They argue that the LCRs
that Indonesia has used to target strategic sectors likely violate the terms of
the WTO treaty. Indonesia provides fiscal and other benefits to firms based on
their use of domestic input and services, which negatively impacts competitive
opportunities of foreign producers of like products. Such policies run counter
to the principle of national treatment that lies at the core of the TRIMS and
the GATT, even if compliance is voluntary. The government of Indonesia
should be more aware of the risk it takes in violating its international commit-
ments, even if challenges to its LCR policies do not appear to be imminent.
It should consider replacing its LCRs with other policies that encouraged
increased domestic value added that do not run counter to its international
commitments.

Chapter 7 by Yessi Vadila and David Christian examines the dynamic
impacts of LCRs in Indonesia on its trade flows between 2004 and 2020. The
authors identify 16 regulatory documents that contain LCRs and map these
to the product codes that are affected each year. When they merge the LCR
dataset with Indonesia’s trade data at the 8-digit HS level, they find that as
many as 740 products, or roughly 8% of all products, received an LCR policy
treatment during the period under review.

Using an event-study methodology, the authors apply a difference-in-differ-
ences (DID) estimator to assess whether the presence of an LCR on a product
lead to a different trade outcome up to five years following the implementa-
tion compared to products that are not subject to such a restriction. The study
focuses on LCRs with backward consequences, i.e., those that are imposed on
producers of final goods that use other products as inputs. The study includes
some covariates in the regressions, such as tariff rates imposed by Indonesia
and its trading partners at the product level, economic and trade variables that
characterize the demands by its leading trading partners for each product in
each year, and several gravity variables corresponding to the primary trade
partners for each product.

Vadila and Christian find a negative and significant association between the
implementation of an LCR and the growth of exports within five years, espe-
cially as concerns manufacturing products. Their results point to a steeper rela-
tive decline in export value than in export volume, which is suggestive of a loss
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in competitiveness due to the LCR. In contrast, the results tend to suggest a
positive relationship between LCRs and product-level imports, albeit not one
that is statistically significant. In further analysis by product group, one of their
key findings is that LCRs are associated with a decline in both imports and
exports of products that are highly linked to other sectors that are subject to
LCRs, which suggests that Indonesian industry has relocated resources to sat-
isfy the LCRs. The findings in this chapter serve as a timely reminder for poli-
cymakers to exercise caution when introducing LCRs, given the potentially
harmful consequences for trade and competitiveness that LCRs may generate,
especially in sectors that produce and export manufactures.

Chapter 8 by Lili Yan Ing and Rui Zhang quantifies the impacts of LCRs
on costs, sales, employment, and prices in Indonesia. They focus on a single
regulation, namely the Ministry of Energy and Mineral Resources Regulation
No. 15,2013, which imposes penalties on suppliers of the upstream oil and
gas sector that do not comply with specified minimum percentages of domes-
tic content.

Ing and Zhang introduce a compliance decision into the input-sourcing
model developed by Blaum et al. (2018). As in Head et al., firms trade off the
higher unit costs they face if they choose to comply against a penalty that is
imposed for non-compliance when selling to the upstream oil and gas sector.
The model allows for firm heterogeneity in reliance on imported inputs in the
production process. The more dependent is a firm on imported inputs in the
unconstrained equilibrium, the greater will be the burden imposed by comply-
ing with the LCR and the less likely it is that the firm will comply. The model
allows the authors to measure the cost of compliance for each firm as functions
of their local content, production parameters, and non-compliance fees. Then
the equilibrium model can be used to estimate the effects on production costs
in firms that are not bound by an LCR in response to the changes in product
and factor demands by the firms that do choose to comply.

Ing and Zhang calibrate the model’s parameters so that its equilibrium
matches data for 2012, just prior to when the LCR policy was first introduced.
Then they simulate a counterfactual that represents the LCR that regulates the
use of domestic content in the upstream oil and gas sector. They find that the
LCRis binding for larger manufacturing firms that have higher import shares
and that the LCR-bound firms that import the most are less likely to comply,
because they face the highest compliance costs, which, on average, amount to
24% of their original unit costs.

Next, the authors examine the impact of the LCR on firms in different
sectors, decomposing the effects according to whether firms were constrained
compliers, unconstrained compliers (non-binding firms), and non-compliers.
Although the LCR is estimated to have generated an increase in the local con-
tents of compliers, they find that the effect on the local content of non-compli-
ers and unconstrained is negative (but small). This surprising outcome reflects
that firms for which the LCR was not binding or not applicable substituted
away from local content in response to higher domestic input costs induced
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by the LCR. The estimates suggest that the higher domestic input costs that
resulted from the regulation depress aggregate output and employment by
0.2% and 0.1%, respectively. The estimates also suggest substantial reallocation
of sales to the upstream oil and gas sector between compliers and non-compli-
ers. Compliers see an average increase in their sales to the upstream oil and gas
sector of 13%, whereas non-compliers experience an average decrease in their
sales to the same sector of 34%. The LCR in the oil and gas sector is estimated
to increase the consumer price by 0.4% and thus reduce consumer welfare.
The chapter by Ing and Zhang in particular highlights the importance of
recognizing firm heterogeneity when evaluating the impacts of LCR policies.
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2 Localization measures
A global perspective

Dorothee Flaig and Susan F. Stone

1 Introduction

In the ongoing effort by countries to provide a conducive environment for
economic growth, a measure that remains quite popular with policymakers
is a localization requirement or local content requirement (LCR). Generally,
these measures have been defined as an industrial policy that requires a given
percentage of domestic value added or domestic intermediate inputs to be
embodied in final goods (Grossman, 1981). While localization barriers can
cover a variety of specific measures (notably involving government procure-
ment), in general, they refer to measures that favor domestic input-producing
industries at the expense of foreign competitors.

While LCRs have been traditionally associated with the extractive sectors,
they have been applied in several other sectors, including automobiles, infor-
mation technology (IT), health care, and agriculture (Hufbauer et al., 2013).
Energy and IT show a particularly frequent use of LCRs (Cimino-Isaacs, Huf-
bauer, and Schott, 2014). The design of each LCR determines its ultimate
impact. Many measures have a very sector-focused design, while others are
more broadly defined.

Examples of localization barriers include:

e Requirements to purchase domestically manufactured goods or domesti-
cally supplied services.

e Subsidies or other preferences, including tax breaks and below-market
financing, tied to the use of local goods, locally owned service providers,
or domestically owned or developed intellectual property (IP), or IP that is
first registered in that country.

e Requirements to provide services using local facilities or infrastructure.

e Measures to force the transfer of technology or IP.

e Unjustified requirements to conduct or carry out duplicative conformity-
assessment procedures in the country. These LCRs, especially applied in the
technology sector, have attracted a great deal of attention lately.
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The overarching policy goal of an LCR is to stimulate the domestic economy
by increasing investment, training, employment, and tax revenue. For exam-
ple, extractive industries use them to try to protect emerging downstream
operations to increase the domestic share of higher value-added activities.
LCRs have also been put in place to create opportunities for local companies
to benefit from large-scale foreign investments. It is hoped that these for-
eign-funded projects will fuel local small and medium-sized enterprise (SME)
development. The idea is that by requiring domestic participation, the local
economy will benefit through increased demand.

Why use local content vequivements?

Countries implement policies that give some sort of preference to domestic
inputs for several reasons. These include political pressure from constituents
to ensure that domestic businesses do not lose their market share and jobs to
overseas competitors. Governments often use LCRs to promote or establish
a key sector (e.g., information and communication technology equipment,
automobiles, or financial services). Despite the large number of studies exam-
ining LCRs, a consensus on the merits of these policies has yet to be reached.
Typically, the domestic input producers gain from the LCR, but for a net
increase in economic welfare to be realized, these gains need to outweigh the
losses not just to domestic final good producers and consumers but to other
sectors in the economy. These losses tend to be larger when the policy results
in market power in either input or final good markets.

Several factors can influence the extent to which these policies benefit the
domestic economy. When countries expand opportunities for trade, there are
two opposing effects on domestic firms. One is that the cost of exporting
decreases, leading to greater sales for domestic firms that export. The second
is that domestic competition increases as imports rise, leading to a reduction in
the sales of domestic firms. Which outcome dominates depends on individual
firm characteristics. While the short-term impact of LCRs often makes them
politically attractive, over the longer run, it is hoped that the industry will
become a self-sustaining source of jobs and exports, a conduit for technology,
or an inroad to global supply chains (Tordo et al., 2013; Kuntze and Moer-
enhout, 2013; Hutbauer et al., 2013; Stephenson, 2013). However, the more
common outcome is that firms incorporate these government incentives into
their long-run cost structures and rarely reach the self-sufficiency stage.

Firms receiving preferential treatment in the domestic market can then use
that position to cross-subsidize their exported goods — i.e., making higher
profits than would otherwise be the case (without the LCR policy) allows these
firms to charge lower prices in export markets. This can potentially undercut
competitors in global markets and lead to global trade conflicts that hurt other
domestic exporters (Ettmayr and Lloyd, 2017). Moreover, LCRs can limit
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competition for the target industry and lead to a deterioration in product
quality, as they reduce access to technologically advanced inputs and provide
little incentive for internal innovation (Hufbauer et al., 2013). Corruption and
favoritism from opaque and ad hoc policy design can also increase the long-
run negative impact of these policies (Kuntze and Moerenhout, 2013; Weiss,
2016). The objectives of LCRs — such as building up a competitive industry
through stronger industrial links, creating new suppliers and backward link-
ages — is rarely obtained (Hufbauer et al., 2013). In most cases, LCRs isolate
high-cost producers from global competition and innovation and result in
insufficient incentives for research and development (R&D) investments.

Most LCRs implemented have employment as their primary objective,
explicitly or implicitly stated. The use of domestic suppliers has an immediate
job effect that can be particularly powerful during economic downturns. LCRs
with employment objectives encompass goals such as creating new jobs, creat-
ing higher-skilled jobs, and increasing national income. However, these poli-
cies often sacrifice job growth in the general economy for job growth in the
targeted sector. The United States (US) Buy American Act, 1933, is estimated
to have cost about 360,000 jobs in non-targeted sectors throughout the US
economy (Dixon, Rimmer, and Waschik, 2018).

Measures targeting technological development tend to require foreign
firms to transfer technology to domestic operations or domestic suppliers. To
the implementing economy, this technology transfer is seen as an efficient way
of increasing competitiveness in world markets. The specific goals of techno-
logical development can include improving technological capacity and spur-
ring innovation at the national, regional, or industry level. However, these
goals are often undermined by a lack of available skills.

Factors that impact the ability to meet an LCR’s stated policy objective
can be characterized across four areas: (i) market size and stability, (ii) policy
design and coherence, (iii) the restrictiveness of the LCRs, and (iv) the domes-
tic industrial base (Kaziboni and Stern, 2021). If the domestic market is small
or unstable and cannot meet the demands of the local producers, there is a
risk that these local producers exit the market, defeating any employment or
technology-transfer goals. A policy that is too vague is usually unenforceable,
and it will not be effective. Moreover, if the LCR is set at a level that does
not have a meaningful impact on the sourcing decisions of the importer, no
change will occur. Some LCRs are set below existing sourcing levels, having
no impact on market decisions. Finally, if there are no credible producers of
the input, then any LCR policy will simply lead to firms exiting the market.

Governments often attempt to achieve several policy objectives with one
LCR (e.g., increase output and employment along with technology trans-
fer). In these instances, the policy often ends up having contradictory out-
comes (e.g., increasing production but decreasing productivity if labor is
unable to implement the transferred technology). Subsequent productivity
declines, coupled with shortages of sufficiently skilled labor, may lead to an
overall lower level of labor demand, showing that one policy is often unable
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to hit two targets (Fang, 2020). Policymakers often neglect to identify practi-
cal challenges that might negatively impact the efficiency and effectiveness of
LCRs when adopting these measures. There is limited consideration of the
fact that the economic impact of LCRs is complex and depends on several
variables, including their interaction across policy areas (Lin and Weng, 2020).
The political influence of producers can also affect the level of local partici-
pation. Ablo (2017) shows that while LCRs have the potential to promote
links between some sectors and the rest of the economy, the degree to which
producers support the government may limit the extent to which significant
local content can be achieved. Thus, the political relationship between the
government and industry, the capacity of local SMEs, and the techniques and
practices of multinational companies will all have a bearing on the effectiveness
of any LCR policy.

By limiting competition and input choices, the target firm faces a limited, if
not single, supplier — leading to higher input costs along the production line.
This can also affect the quality of the material /input, which can further impact
costs. These higher costs are then passed on, in whole or in part, downstream,
increasing costs to both the consumer and producer. This ultimately means
higher prices for the end user.

Another way LCRs can have a detrimental effect on the domestic market
is through resource allocation effects. Resources being shifted to the targeted
firm/industry become scarcer elsewhere in the domestic market, raising costs
to other firms. Another longer-term spillover in the domestic economy relates
to innovation and skills development. While evidence shows that targeted
firms will undertake training and development of local firms to meet LCR
targets (Ramdoo, 2015), this leaves little motivation in the domestic firms to
innovate, as they have little or no competition to spur such innovation. This
can affect the degree to which firms across the economy engage in innovative
behavior. This lack of innovation can create the longest-lasting, most detri-
mental effects of an LCR. A recent study (Kingiri and Okemwa, 2022) shows
that local content policies have not had a positive impact on technology devel-
opment in the Kenyan renewable energy sector.

From the perspective of public expenditures, LCRs reduce import tarift rev-
enue as well as potential corporate tax revenue by increasing the operating
costs and reducing the profitability of multinational companies (Kolstad and
Kinyondo, 2017). Imposing LCRs has the opportunity cost of forgone taxes,
which could be used in more effective ways to improve development pros-
pects. In the case of incentive-based LCRs, governments often forego revenue
from or provide incentive payments to these ventures, which has direct public
expenditure implications. In addition, past experiences of resource-rich devel-
oping countries indicate that local content policies can exacerbate key problems
of patronage and rent-seeking, increasing the danger that the resource wealth
will undermine rather than help development (Kolstad and Kinyondo, 2017).

This chapter extends and updates our earlier study from 2015 (Stone, Mes-
sent, and Flaig, 2015). It discusses recent instances of LCRs and, by modeling
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representative examples of the policy, provides some insights on the impact
they have on the economy. Section 2 examines recent trends in their imple-
mentation. Section 3 outlines the measures examined for this study and the
modeling approach adopted. Section 4 provides the simulation results, while
Section 5 presents some concluding thoughts.

2 Recent LCR implementation

The use of LCRs has been accelerating in recent years. According to Global
Trade Alert,! countries put in place more than 500 individual local content
measures from 2014 to 2020 compared with less than 200 measures from
2008 to 2013 — a 155% increase (Figure 2.1). Not only has the number
of measures increased, the way in which they have been implemented has
changed. The less transparent types of instruments have risen, with the Global
Trade Alert measures rated amber (“likely” to cause discrimination) increasing
significantly over those rated red (“almost certainly” causing discrimination
against foreign companies). That is, the number of measures that clearly state
the type and requirements of an LCR restriction has declined as a share of the
total number of LCRs imposed. Only 6% of the measures were rated amber
during 2008-2013, whereas 32% of the measures were rated amber during
2014-2020.

On the surface, India, Germany, and the United Kingdom appear to be
the main users of LCRs (Figure 2.1). However, the actual impact of these
measures is much more complex. First, as noted, Global Trade Alert provides a
count of the incidence of a measure, not its impact. Thus, a measure affecting a
specific small sector (e.g., Argentina’s LCR on certain types of medicines from
Spain) counts the same as a general measure affecting a much larger sector
(e.g., Russian restrictions on auto parts to the automotive sector for all trade
partners). Second, a tightly binding measure counts the same as one that is
only partially binding or not binding at all.

In addition, many economies implement these measures at a variety of juris-
dictional levels. Larger economies with decentralized economies (e.g., the US
and India) have many measures implemented at the level of the individual
state or even the local level of government. Others have a much more cen-
tralized approach, while still others (e.g., France and Germany) have policies
implemented at the supranational level. The variety of instances makes identi-
fying and measuring LCRs challenging.

Global Trade Alert reports LCRs across four intervention types: labor,
operations, sourcing, and incentivizing. Labor generally refers to LCRs
tied directly to hiring and employment requirements. Operations are LCRs
that have requirements concerning a firm’s ability/permission to oper-
ate in the domestic market. Sourcing refers to the requirements to source
inputs (parts and components) from local manufacturers. Incentives are tax
or other government benefits received when buying or using local inputs,
operations, or labor.
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Figure 2.1 Incidence of Local Content Requirements, 2008-2020* (Selected
Economies)
BNDES = The Brazilian Development Bank, LCR = local content requirement.

Note: The numbers represent individual instances of LCRs, so their actual impact is not directly
comparable. For example, in 2015, BNDES financed three wind parks with $260 million. As
these measures affected different trading partners and different sectors within wind turbines, they
accounted for 57 of the 594 measures of local sourcing for Brazil. Argentina’s LCR on mining
counts as one measure yet affects more than 10 sectors measured at the 2-digit level across all
trading partners.

* The large number of LCRs attributed to Germany all relate to support given under Germany’s
Export Credits program.

Source: Global Trade Alert (2022).

Figure 2.2 shows how the types of LCRs used by governments have changed
over time. Whereas in the period right after the Global Financial Crisis (2008—
2013) LCRs focused on ensuring that inputs and labor were sourced locally,
the later period (2014-2020) switched to incentivizing firms by offering tax
breaks, preferential lending, or other perks tied to using local inputs or estab-
lishing local production. The number of measures offering incentives more
than doubled from less than 6% of all measures in 2008-2013 to more than
12% in 2014-2020.

As described by Deringer et al. (2018), Global Trade Alert ranked tracked
policy interventions by their possible damage to foreign trade and investment.
According to this ranking, LCRs representing public procurement localization
are ranked fifth, and measures representing other localization requirements are
ranked seventh (Evenett and Fritz, 2021). Ranking ahead of LCRs are (i) state
aid, (ii) trade defense, (iii) import tariffs, and (iv) export taxes or restrictions,
with trade finance measures in sixth place (Evenett and Fritz, 2021). LCRs
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LCRs implemented from LCRs implemented from
2008 to 2013 2014 to 2020

= Labor Sourcing = Labor Sourcing

Operations = Incentivizing Operations = Incentivizing

Figure 2.2 Type of Local Content Requirements

LCR = local content requirement.
Source: Global Trade Alert (2022).

are also frequently implemented in the form of discriminatory government
procurement. These measures reduce the number of eligible firms allowed to
compete in a market and thus decrease output and employment while increas-
ing procurement costs and market power (OECD, 2020).

Measures related to data localization are among the fastest-growing types of
LCR measures. Such measures attempt to control the movement of personal
data and local storage and processing of data (Lopez Gonzalez, Casalini, and
Porras, 2022). As data flow is becoming an essential aspect of trade, related
LCR measures affect most sectors within an economy (OECD, 2020). Some
experts perceive this type of protectionism as “perhaps today’s greatest threat
to the further liberalization of the global trading system” (Ezell, Atkinson, and
Wein, 2013).% At the same time, the increasing connection of trade and data
flows may also provide a stronger rationale for such measures to ensure privacy
and identity security.

3 Defining measures to be addressed

It has been argued that localization barriers add to the cost of doing business
domestically and internationally, leading to a distortion of world trade flows
and lost market opportunities. However, the studies attempting to quantify
these impacts across global markets have been limited. This chapter will update
one such attempt (Stone, Messent, and Flaig, 2015) by estimating the impact
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of a set of LCRs on international trade, using the Organisation for Economic
Co-operation and Development (OECD) trade model, METRO. This set of
LCRs is defined from information taken from several data sources and consti-
tutes current in-force LCR policies that were put in place from 2014 to 2020.3
Similar to the work undertaken in Stone, Messent, and Flaig (2015), several
sources were consulted. These include the following;:

e Peterson Institute for International Economics Local Content Requirve-
ments: A Global Problem (Hufbauer et al., 2013)

Global Trade Alert online database

European Commission (2022) Market Access Database

World Bank (2022) Temporary Trade Barriers Database

World Trade Organization (2022) Trade Monitoring Database

More than 565 measures were considered for the study. All the identified
LCRs were then reviewed to assess their affinity to quantification. The quan-
titative analysis presented here focuses on measures that tend to be the most
trade distorting. These are measures that restrict access to markets and meas-
ures that render price preferences tied to a specific level of domestic content.
Input measures that determine market access accounted for most of the meas-
ures examined for this report. To arrive at a list of measures whose impacts
could be quantified, several criteria had to be met. Following the discussion on
localization characteristics already, four characteristics can be identified:

1 Identifiable sector — many of the LCRs were broad statements about “sup-
porting” domestic sourcing without direct reference to a particular sector
or region of economic activity. For example, countries put in place LCRs
for government procurement. These are blanket policies that may or may
not be implemented in any specific sector. Given that there is no way to
identify which, if any, sectors were affected by these policies, these measures
were excluded from the analysis.

2 Identifiable restriction — if the restriction is not clearly indicated, it cannot
be meaningfully enforced and thus cannot be modeled. For example, Tur-
key introduced localization requirements on remote programmable e-SIM
technologies without stipulating the size of these requirements.

3 Sufficient size — if the sector or region is not significant, it will have little
impact on the market. An example is an Argentine law obliging automobile
fuel producers to use bioethanol from the northeast of the country. Neither
the bioethanol market nor the northeast region is sufficiently large to be
captured in an economy-wide model.

4 Enforceable restriction — there must be a domestic sector that can meet the
required demand, and the restriction must be binding (i.e., the measure is
excluded if the domestic content already meets or exceeds the level called
for in the LCR).
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Many of the instruments examined were implemented at the subnational
level, which the model does not cover. As noted above, policies related to
broad goals such as national security or government procurement can be
applied over multiple sectors or not and are at the discretion of govern-
ment agents. Finally, for many of the measures reported, we were unable to
determine if they are still in force. Thus, these were also dropped from the
analysis.

Applying these criteria, we were able to identify seven LCRs that meet the
conditions necessary for modeling. They provide a good sample of the types
of LCR measures applied and the economies applying them. Both developed
and developing countries are included in the analysis. This study estimates
the economic impact of LCRs imposed in selected subsectors of automobiles,
mining, medical supplies, telecommunications, and transport. Finally, some
“buy local” procurement provisions are at such a level that noncompliance
would undermine a firm’s competitive position, making them a “require-
ment.” Thus, we include examples of two such government procurement
provisions.

Argentine automotive sector. Since 2016, Argentine car producers can
obtain a tax credit, allowing them to defer value-added tax (VAT). This tax
credit is conditional on a minimum LCR in the final product. The mini-
mum LCR is 30% for cars, trailers, engines, and agricultural vehicles; 25%
for trucks; and 10% for automobile parts. The tax benefit is dependent on
the level of local content and ranges from 4% to 15% of the sales value. The
Argentine motor vehicle industry has an approximate sales value of $4.5
billion, so the value of this credit is $180 million to $675 million.

Brazilian telecommunications sector. In 2017, Brazil implemented a require-
ment that the overall level of local content in the equipment used in its 4G
networks must be at least 70%. The estimated size of the telecommunica-
tions sector in Brazil is more than $8.5 million, with almost 200 million 4G
broadband subscribers. The estimated investment in telecommunications
equipment was about $5.8 billion in 2018, implying a potential market of
more than $4 billion solely available to domestic suppliers. This require-
ment comes on top of existing LCRs in the Brazilian telecommunications
sector (Stone, Messent, and Flaig, 2015).

Brazilian government procurement. In 2013 and 2014, the government
of Brazil increased the preference margins for the public procurement
of a variety of nationally produced goods. Preference margins are the
maximum extent to which the price quoted by a local supplier may be
above that of a competitor. The new margins range between 9% and 25%
and include IT (15%), tractors (20%), airplanes (9%—25%), various I'T-
related goods and services (15%—25%), capital goods (15%-20%), and toys
(10%). These margins were deemed sufficiently high, given the various
market sizes, for firms to be compelled to use local suppliers to remain
competitive.
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Indonesian automotive industry. To promote the Indonesian motor
vehicle components industry, several regulations implemented from
2014 to 2017 require de facto the entire assembly process of motor
vehicles and motorcycles to take place locally. To have access to the
Indonesian market, the LCR requires all major vehicle components and
related services to take place within Indonesia. The Indonesian auto-
motive market accounts for about 10% of Indonesia’s gross domestic
product (GDP), or roughly $10 billion, with almost 25% destined for
export markets.

Saudi Arabian medical supplies. Since 2020, it is mandatory for govern-
ment agencies to procure a range of medical supplies domestically, such as
sterilizers, face masks, personal protective equipment for health practition-
ers, sterilization supplies for medical tools, and other medical supplies. The
market for medical supplies in Saudi Arabia is estimated to be more than
$2 billion.

South African mining. The Mining Charter adopted in 2018 by South Africa
establishes a minimum LCR of at least 70% for mining goods and 80% for
total service expenditure in the sector. In addition, at least 21% of min-
ing goods and 50% of services must be produced by a domestic company
owned and controlled by “Historically Disadvantaged Persons,” another
5% (goods),/5%-15% (services) must be produced by companies owned by
women or youth, and 44% (goods)/10% (services) by companies compli-
ant with local Black Economic Empowerment (BEE). In 2018, the mining
sector accounted for $22.5 billion of South African GDP and employed an
estimated 456,000 workers.

US Buy America. This far-reaching program has many provisions imple-
mented on a preferential-treatment basis. However, transportation grants
across many US states have a specific requirement for local content to be
eligible to receive funding. Given that the main source of transportation
funding is the federal government, for most US states, this amounts to an
LCR. These programs stipulate that any public project funded by Transpor-
tation Investment Generating Economic Recovery (TIGER) grants must
use some level of domestically produced iron, steel, and other manufac-
tured goods. The amounts of both the grants and the LCR vary by indi-
vidual states and projects within states but are estimated to be worth more
than $4 billion.

Model and data

LCRs may have short-term benefits in terms of specific policy objectives, but
adverse effects develop over time and often outweigh the short-term benefits.
As with any model, not all the impacts of the policy will be fully reflected in
the results. However, using a computable general equilibrium (CGE) model
allows for the capture of these longer-run impacts, not to mention the effect
these policies have on broader economic activity. The benefit of using a CGE
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model in this analysis is its ability to capture impacts beyond the targeted sec-
tor, showing the effects these measures have on the rest of the economy as well
as the global trade environment.

The METRO model (Arriola et al., 2020) is based on empirical data and
incorporates unique features of each region’s economic system. The model
is calibrated to an augmented Social Accounting Matrix (SAM) version of
the Global Trade Analysis Project (GTAP) version 10 database (Aguiar et al.,
2019). The database features trade flows disaggregated by use categories
derived from the OECD Trade in Value Added (TiVA) database as well as
United Nations (UN) sources and bilateral remittance data from GTAP satel-
lite data, i.c., GMIG2 (Walmsley, Winters, and Ahmed, 2007).* These catego-
ries are intermediate use, use by households, use by government, and use by
business/investment.

The sector detail depends on the sector coverage in the GTAP database,
which distinguishes 65 sectors with more detail in agri-food, and other sec-
tors depicted largely on the International Standard Industrial Classification
of All Economic Activities (ISIC) 2-digit level. This sector coverage does
not allow modeling of LCR measures at a detailed sector level. The data-
base is aggregated for this study, as detailed in Table 2.A1. The agriculture,
food, and textile sectors in the GTAP database are aggregated; the study
features 43 sectors, of which 4 are related to the extraction industries, 17
are related to manufacturing, and 20 are in the service sector. The database
distinguishes eight factors of production, two skilled and three skilled labor
types, capital, land, and natural resources. Countries are aggregated to larger
regional composites, singling out the relevant countries of the selected poli-
cies examined.

METRO is a comparative static global CGE model.® Global CGE models
link various markets, economies, and sectors — employing economic theory to
show interlinkages between agents, sectors, and economies by simultaneously
determining prices and quantities. The strength of METRO lies in the detailed
trade structure and the differentiation of production and consumption com-
modities by use — intermediate, household, government, and capital consump-
tion. The differentiation of commodity supply, and thus the resulting trade
flows, by use category improves the ability to depict and analyze specific policy
instruments such as LCRs. The remainder of this section gives an overview of
key features of the model. Please refer to the METRO model documentation
(Arriola et al., 2020) for a detailed and complete description of the model data
and equations.

The model is based on a series of regional SAMs, which are linked through
trade relationships. Table 2.1 depicts the structure of the database, where
income flows are read across rows and columns depict expenditures. House-
holds, for example, receive income from factor services and remittance inflows
and spend this income on private consumption, direct taxes, remittance out-
flows, and savings. Following accounting rules and depicting a complete and
circular system, row and column sums must equalize. Thus, the total income



Table 2.1 METRO Model — Structure of the Database and Behavioral Relationships

Expenditure Commeodities (by sector, Use category:  Factors Use category: Use category:  Use category: Margins Rest of the world
Income flow imported and domestic, Activities (by Household Government Capital (bilateral, by use  (bilareral, by use
by use category) sector) category) category)
Commodities Intermediate Private Public Investment: ~ Margins exports:  Exports: Three-
(by sector, inputs: consumption: consumption:  Fixed shares Three-stage stage CET
imported and Leontief Stone-Geary Fixed shares CET functions  functions
domestic, by input-output utility functions
use category) coefficients
Use category: Domestic supply:
Activities (by Total supply from
sector) domestic production
Factors (5 Value added:
labor types, multi-
capital, land, level CES
and natural production
resources) functions
Use category: Factor income: Remittance
Household Fixed shares of inflows
factor income
Use category: Import tariffs, export  Production Factor taxes: Direct taxes:
Government taxes, sales taxes: Ad  taxes: Ad Average tax Average tax rates
valovem and specific valorem rates
Use category: Depreciation: Private savings: Public savings: Current account  Foreign savings:
Capital Shaves of factor — Shaves of Residual balance on Current
income household income margins trade account balance
Margins Trade and transport

(bilateral, by
use category)
Rest of the
world
(bilateral, by
use category)

margins: Fixed
coefficients

Imports: Three-level
CES

Remittance
outflows: Fixed
proportion of
disposable income

CES = constant elasticity of substitution, CET = constant elasticity of transformation.

Sonrce: Adapted from McDonald and Thierfelder (2013).
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of each entity must match the total expenditure. Commodities are differenti-
ated by sector and further distinguished by imported and domestic and use
category; producing activities are distinguished by sector; and the trading
accounts (margins and rest of the world) are distinguished by partner region
and use category.

Each economy is represented by a mix of linear and nonlinear relationships,
outlined in Table 2.1. Domestic production is depicted by a multilevel nested
production tree, assuming perfect competition and profit maximization of a
representative firm. Intermediate inputs and value added form the output,
assuming constant elasticity of substitution (CES) technology; intermediate
input demand is in fixed proportions, assuming Leontief technology. Value
added is formed by a nested CES structure by land, an unskilled labor aggre-
gate, and a capital-skilled labor aggregate. All factors — labor, capital, and natu-
ral resources — are fully mobile across sectors and fully employed, and wages/
returns adjust to changing factor demand.

The model distinguishes four types of commodities according to their use.
These are commodities designed for (i) intermediate use, (ii) household con-
sumption, (iii) government consumption, and (iv) investment. The supply to
a specific use category is determined by demand, and domestic production
supplies the four use categories, assuming perfect substitutability.

Exports are modeled as imperfect substitutes to supply for domestic mar-
kets, applying a two-level constant elasticity of transformation (CET) structure
that allows firms to differentiate prices in the domestic and export markets,
depending on the market shares and price elasticities. On the first level, sup-
ply is distributed between domestic and aggregate foreign markets, and it is
allocated to different foreign regions on the second level.

On the import side, each region employs the assumption of imperfect sub-
stitutability between different source regions and domestically produced com-
modities and imported commodities, depicted by a two-level CES function.
Like the export structure, the composition of domestic and imported com-
modities is determined, first, by the relative price for the domestic commodity
and aggregate import commodity, and second, by bilateral prices determin-
ing demand by partner region. Trade elasticities employed in the model are
sourced from the GTAP.

Each region’s representative household obtains income from sales of fac-
tor services and remittance inflows. After paying taxes, remittances, and sav-
ing, this income is spent on consumption, assuming the maximization of a
Stone-Geary utility function. Each government’s income consists of taxes, and
all governments consume commodities in fixed shares. Capital resources are
from household and government savings, depreciation, and the balance of
payments. Investment demand is assumed to be in fixed shares.

The model contains five markets for each region that clearly follow the logic
of the SAM structure of a complete and circular system. In factor markets,
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a region’s factor demand equals exogenous factor supply. In the commodity
markets, the domestic and import supply is equal to domestic demand for that
commodity in a specific use category. Bilateral import flows match the respec-
tive export flows. Government savings, the residual of government income
and government expenditure, clear the government account. Similarly, the
balance of trade, defined as the aggregate of bilateral trade balances, clears the
rest of the world account. If all other accounts balance, then so must the final
account (Walras’s law), and savings equal investment.

The model closure determines how markets are cleared. The closure is
selected to incorporate all welfare effects in the period under consideration,
i.e., the investment volume does not change, and the savings rate adjusts
to equalize savings and investment. The government balance and expen-
ditures are stable, and the income tax adjusts to maintain the internal bal-
ance. On the foreign exchange market, the exchange rate, depicting relative
price changes between regions, adjusts to balance the current account. An
exchange rate index for reference regions is fixed and serves as global nume-
raire; in addition, each region’s consumer price index serves as regional
numeraire.

The model features a set of policy instruments, including different taxes and
tariffs and specific instruments for nontarift measures. LCRs can be modeled
as quantitative restrictions (Flaig and Stone, 2017), as depicted in Figure 2.3.
Domestically produced and supplied commodities (QD) are supplied in two
homogenous components — the quantity that would be supplied without the
LCR (QDNL) and the quantity that is additionally needed to fulfill the LCR
(QDLCR). Total supply is likewise broken into two components — the quan-
tity that is supplied through competition (QQARM) and the additional quan-
tity required to fulfill the LCR (QDLCR).

The LCR is modeled as a mixed complementarity problem, with a regime
switch between the situation in which the LCR is not binding and where it
becomes binding. If domestic sources meet or surpass the LCR, QD equals
QDNL, and all goods are supplied through competition. If an LCR is bind-
ing, a part is supplied through the LCR channel. Relative prices adjust, lead-
ing to changes in the mix of competitively supplied imports and domestic
quantities. As the competitive domestic supply and total supply are subject to
change, the amount channeled through the LCR channel (QDLCR) is vari-
able and defines the additional domestic supply necessary to fulfill the LCR in
the new equilibrium.

In addition, a specific price preferences instrument allows the depiction of
policies where sales taxes are differentiated between imported and domestic
commodities. In this instrument, sales taxes are rearranged to enter the price
system before the Armington nest, i.e., the CES aggregate of imports and
domestic produce, allowing for different tax rates between local and imported
products.
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Figure 2.3 Quantitative Local Content Requirement Measure in the Model
Source: Flaig and Stone (2017).

4 Simulations

To understand the impact LCRs may have on the rest of the economy, we
modeled seven different policies in the METRO model. As outlined earlier, the
LCRs were chosen based on the transparency of the measure and the ability
to identify the sectors involved and represent the different types of LCRs dis-
cussed. The movement toward the use of incentive-based LCRs in recent years
and the nontransparent nature of these LCRs make them difficult to model.
This paper identifies two LCR regimes that rely on incentives to raise the con-
tent of domestic production: Argentina’s tax credit for automotive LCRs and
the US grant incentives for state infrastructure projects. Saudi Arabia’s medical
goods LCR, Brazil’s LCR in telecommunications, and Indonesia’s automotive
LCR are examples of operations LCRs, while the South African LCR in min-
ing is a good example of the traditional input LCR.

Table 2.2 presents the macro-level impacts of the LCRs modeled in this
chapter. As described, seven different policies were analyzed to determine
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both their direct as well as their indirect impact on the countries’ economy.
The general macroeconomic impacts highlight the relatively small effects
these measures tend to have on broad economy-wide measures such as GDP
but the more significant impacts they have on trade. The analysis demon-
strates that a more in-depth look at their effects shows the impacts are not
quite so benign.

Argentina: tax benefit package to boost the automobile industry

The measure is implemented as a quantitative LCR, which ensures that 30%
of all intermediate commodities used in the automobile industry, represented
in the model database by two sectors — motor vehicles and transport equip-
ment — are domestically sourced. This LCR is combined with a tax reduction
on inputs, domestic and imported, equivalent to 10% of the sales value. This
amount represents an average tax reduction, assuming firms opt into the tax
credit. As outlined, the METRO model works based on a representative firm
and assumes that competitive pressures will force firms to choose to adhere to
the LCR conditions to qualify for the tax benefit. To the extent that not all
firms opt in for the tax benefit, or the LCR applied entitles them to a larger
tax credit than the 10% modeled, the actual impact of the LCR will vary. The
results presented below provide an indication of the magnitude of the impact
on average.

Results

The automotive industry in Argentina accounts for 3.3% of GDP, and 41.8%
of its total inputs are imported (Table 2.2). An LCR that requires produc-
ers to source 30% of their intermediate inputs from domestic sources, how-
ever, is binding for several specific inputs to the automotive sector. These
are, most notably, computer, electronic, and optical products (domestic
inputs account for 5% of the total inputs of these goods); electrical equip-
ment (2%); machinery and equipment (5%); and motor vehicles and parts
(7%). These four inputs account for one-third of inputs in motor vehicle
production and one-eighth in transport equipment. The policy therefore
results in decreases in imports from the automobile industry and the trans-
port sector.

Broad measures of GDP and final demand are not materially affected by
the simulated policy change (Table 2.2). Labor income, a measure of the
overall welfare effects of the policy, declines. However, overall Argentine
imports and exports increase by 1.7% and 2.0%, respectively (Table 2.2).
The export increase is carried by three sectors — motor vehicles, transport
equipment, and electrical equipment. Two of these sectors experience the
tax break — motor vehicles, where exports increase 52%, and transport equip-
ment, where exports rise by 41%. Electrical equipment benefits from demand
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by the automotive industry and a relatively high import share of intermedi-
ates (43%), resulting in decreasing production costs as import prices decrease,
and exports increase 5%.

Motor vehicles and transport equipment benefit, in addition to the import
restriction, from a reduction in tax expenditures. Thus, while the policy
restricting imports raises costs, the associated tax break decreases costs in the
automotive sector by 10%, leaving operators in the sector better-oft overall.
This is demonstrated by declines in overall production costs in the automotive
and transport equipment industry of —-5% and -4%, respectively (Table 2.4).
This cost advantage allows domestic producers to expand export markets,
which, in turn, translates into a boost in production by 39% and 17% in auto
and transport equipment, respectively.

While total domestic output does not change, there are significant differ-
ences between sectors. Table 2.3 depicts effects on production by sector that
range from a decline of 5% in metals and 4% in machinery and pharmaceuticals
to an increase of 39% in motor vehicles. Increases in the production of those
expanding sectors, predominantly in automotive production, lead to increases
in wages of 0.1% to 0.2%.

The exchange rate appreciation (Table 2.2) makes imports more attractive
for other activities, except automobiles, and other agents, while decreasing
the competitiveness of exports of non-automobile sectors. Imports increase in
all non-targeted sectors. Imports in targeted sectors (indicated by an asterisk
in Table 2.3) are affected by two opposing effects: the exchange rate effect,
which triggers increasing import demand in non-automotive industries, and
the LCR, which triggers decreasing demand for imported inputs by the auto-
motive industry. The net effect depends on the relative importance of automo-
tive demand in the imported intermediate inputs of each sector. In addition to
decreasing import prices, the LCR increases costs for domestic inputs, which
makes imports more attractive.

Unlike the other measures analyzed in this chapter, not all sectors that
benefit from a binding LCR for their inputs into automobiles experience a
positive net effect on production (Table 2.3). On the contrary, the produc-
tion of machinery and equipment decreases by 4.2%, driven by decreasing
demand for exports and domestic investment, where domestic machinery
is substituted for now-cheaper imported goods. In general, sectors that are
important inputs into motor vehicles and transport equipment experience a
positive effect on production, while for other sectors, negative effects from
decreasing demand, import substitution, and lower competitiveness in export
markets dominate.

While there appears to be a positive impact on the automotive sector due to
this policy, the tax break means reduced revenue for government. The shortfall
is financed by increasing revenues derived from households, which leads to a
fall in the disposable income of households (-0.1%). This decline amounts to
a transfer from households to businesses.



Table 2.3 Model Results — Effects on Imports and Production by Sector, Percentage Changes

Argentina— Brazil-telecom Indonesin—automobiles  Saudi Arabin—GP South Africa—Mining

automobiles medicals

Imports  Production Imports Production Imports Production Imports — Production Imports  Production
Agriculture 2.0 -1.8 0.0 0.0 0.9 -0.6 0.0 0.0 0.0* 0.0
Coal -0.2 -3.2 0.0 0.0 0.9 -1.4 0.0 -0.1 -0.1* 0.1
Oil 2.7 -1.3 0.0 0.0 1.1 -1.2 0.1 -0.1 0.0* 0.4
Gas 7.6 -5.4 0.1 -0.1 73 -6.1 0.2 0.1 -0.5* 1.4
Minerals 0.8 -0.7 0.0 0.0 0.5 -1.9 0.0 0.0 -0.8* -0.8
Food 3.6 -1.7 0.0 0.0 1.9 -0.8 0.0 0.0 0.0* 0.0
Textiles 6.0 -0.8 0.0 0.0 1.3 -2.9 0.0* -0.1 0.0* 0.0
Wood products 4.8 -0.2 0.0 0.0 3.8 -1.1 0.0* 0.0 0.0* -0.1
Paper production, 3.7 -0.9 0.0 0.0 1.1 -2.0 0.1* 0.0 0.0* 0.0

publishing

Petrolenwm, conl products 1.0 -1.0 0.0 0.0 0.9 -0.2 0.1 0.0 0.0* 0.0
Chemical products 1.6 -2.7 0.0 0.0 1.2 -2.3 -2.0* 0.4 -0.3* 0.1
Basic pharmacenticals 0.7* -3.7 0.0 0.0 2.6 -1.0 -2.3* 3.8 0.0* 0.0
Rubber and plastic 5.5 0.8 0.0 0.0 3.3 -1.0 0.0* 0.0 0.0* 0.0
Mineral products 4.0 0.1 0.0 0.0 29 -0.1 0.1 0.0 0.0* 0.0
Ferrous metals 7.6 1.3 0.1 0.0 3.5 -1.3 0.0 0.0 0.2% 0.1
Metals 6.8 -5.2 0.1 0.0 4.1 -4.2 0.0 -0.2 -0.1* -0.3
Metal products 8.4 5.7 0.1 0.0 32 0.4 0.1 0.0 0.1% 0.0
Computer, electronics 1.2* -0.8 0.0 0.0 0.3 -4.6 0.0 0.0 0.0* 0.1

Electrical equipment 1.4* 3.7 -0.7* 0.6 2.1 -4.8 0.0* -0.2 -0.17* 0.2
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Machinery, equipment 0.9* -4.2
Motor vebicles and parts -3.8* 39.2

Transport equipment -9.7 17.1
Manufactures 5.3 -0.2
Transport 1.3-1.8 -0.7—0.1
Communication 2.8 -0.3
Utilities, construction 2.5-34 0.1-0.5
Other service sectors 1.5-29 -0.6-0.2

-0.1*
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.1
0.0
0.0
0.0
0.0
0.0
0.0
0.0

1.4
-68.1%
-44.3*

3.1

1.3-2.1

1.5

1.2-2.7

1.0-2.0

-4.4
43.3
23.3
-2.8
0.1-3.6
-0.3
-0.5-0.0
-1.0-0.0

0.0
0.0
0.0
0.0
0.0
0.1
0.0-0.1
0.0-0.1

-0.1
0.0
-0.1
0.0
0.0
0.0
0.0
0.0

-0.9*
0.0*

-0.9*
0.0*

-0.3-0.0
0.0

-0.4-0.0
0.0

0.6

0.0

3.3

0.0

0.0-0.1

0.0
-0.1-0.3

0.0-0.1

Note: The transport sector covers the three modes (air, land, and sea) and thus is reported as a range.

* Sectors facing a binding local content requirement.

Source: Model results.
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Table 2.4 Argentina — Motor Vehicle Sector LCR, Detailed Effects on Automotive
Production, Percentage Changes

(i) Motor vehicle sector

QOnantity Prices
Total  Use category Use category
3 § 88 I 3 § 38 %
S 3 8 RS 5 2 R
NS 8y 383 ] S ¥ §3§ X
& §g 58 ¥ &8& §Fg 53 ¥
S8 &3 03 O 8§ A% &8 O
Production 39%  101% 17%  66% 28% 5% 5% -5% -4%
Exports 51% 87% 31%  66% 38% -7% -3% -5% —4%
Domestic 23%  175% 12%  43% 13% 0% -6% -8% -7%
Imports -4% 3%  -12% 2% -16% -1% 2% -1% -2%
Total demand 7% 15% 5% 0% 0% 5% 2% -5%
(ii) Transport equipment sector
Quantity Prices
Total  Use category Use category
S 2 8 <
S 3 2 S 0= 3 2 R
LS o L N
S, 8§ 5§ % S 8% 5% %
NS ISR S N BS SR N S X ‘S
S8 §% 3 ¥ 5% §£% 53 ¥
3§ &% 63 O &8 &% &% O
Production 17% 11% 19% 84% 28% 4% 4% 4%  -4%
Exports 41% 32% 37%  84% 44% 3%  -3% -4% -3%
Domestic 14% 11% 17% 54% 23% -4% -5% -6% -5%
Imports -10% -12% -10% -3% -9% 2% 2% -1% -1%
Total demand 3% 6% 3% 0% -3% -1% -3%

LCR = local content requirement.

Source: Model results.

Brazilian telecommunications industry

The measure is modeled as a requirement to source 70% of the inputs of elec-
tronic equipment and machinery and equipment to the communications sector
from domestic sources. Prior to the policy implementation, these sectors had
local content of around 30%. The telecommunications sector is part of the post
and telecommunications sector in the METRO model. Telecommunications
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account for about 80% in the broader sector (IBGE, 2022). To the extent that
postal services use electronic and machinery equipment as an input, the impact
of the LCR will be overstated. The model assumes that employed technologies
do not change. Finally, to the extent that firms decide not to comply and leave
the market, the impact of the LCR is likely understated.

Results

Telecommunications account for 9% of GDP, and 8% of the sector’s inputs
are imported (Table 2.2). The LCR increases in domestic production in the
targeted sectors are reported in Table 2.3 and Table 2.5. The model allows
for the differentiation of domestic and export prices. This permits us to cap-
ture the ability of firms to engage in price discrimination, i.e., keeping their
export prices low to protect or even increase market share overseas while rais-
ing domestic prices where, due to the LCR, competition is restricted. The
electronic equipment sector benefits from increasing domestic demand due to
the LCR exclusively from inputs into communications exports and production
increasing 0.6% and 0.9%, respectively.

This LCR builds on existing restrictive policies in the Brazilian telecom-
munications sector (Stone, Messent, and Flaig, 2015). Thus, the costs of this
policy are limited and have no noticeable additional effects on other sectors or
on the aggregate level of output or labor income (Table 2.3). However, what
the model does not capture to a sufficient degree are the costs imposed on the
government to monitor and enforce the policy. If these could be accurately
quantified, it is likely that overall welfare impacts would be negative.

Table 2.5 Brazil — LCR, Percentage Changes

(i) Electrical equipment sector

Quantity Prices

Total  Use category Use category

Intermedinte
Government
consumption
Capital goods
Intermedinte
inputs
consumption
Government
consumption
Capital goods

inputs
consumption

Private

Production 0.6% 0.0% -0.1% 0.0%

(=}
o
X
e
o
IS

0.0% 0.0%

RN
o~
X X
o
(=}
S

Exports 0.9% -0.1% 0.0% -0.1% 0.0% 0.0% 0.0%
Domestic 0.6% 3.6% 0.0% -01% 0.0% 0.1% 0.0% 0.0% 0.0%
Imports -0.7% -1.3% 0.0% 0.0% 0.0% -0.1% 0.0% 0.0% 0.0%
Total demand  0.0% 0.1% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

(Continued)
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Tnble 2.5 (Continued)

(ii) Machinery and equipment sector

Onantity Prices
Total  Use category Use category
3 § 8% T 8 §3F %
S s 8] NS s ] N
5§58 £3 8§85 § 5§ £z 5% &
§& 8§ 88 ] 8 2§ 88 ]
SY A3 O3 C S8 K8 68 O
Production 0.1% 05% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Exports 0.1% 03% 0.0% -0.1% 0.0% 0.0% 0.0% 0.0% 0.0%
Domestic 0.1% 0.6% 0.0 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Imports -0.1% -0.2% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Total demand  0.0%  0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

LCR = local content requirement.

Source: Model results.

Brazil: prefevential mavgins on vavious products in public
procurement processes

In 2013 and 2014, the government of Brazil decided to increase the prefer-
ence margins for the public procurement of a variety of nationally produced
goods. Preference margins are the maximum extent to which the price quoted
by a local supplier may be above that of a competitor. The new margins range
between 9% and 25% and include IT (15%), tractors with continuous tracks
(20%), airplanes (9%—-25%), various I'T-related goods and services (15%-25%),
capital goods (15%—-20%), and toys (10%).

The price preference is implemented as a tax break on domestic products used
in government procurement, introducing a price difference between domestic and
imported commodities of 10% to 20%, depending on the sector. To determine the
level of the price difference to implement the scenario, sales taxes and tariffs are
adjusted simultaneously, keeping import prices constant. The LCR under review
applies to government procurement, so this modeling approach, influencing gov-
ernment income and expenditure, is a reasonable choice. The results depend on
the quality of the data representing government consumption in the database,
whereDby statistics on government consumption are generally rather critical. To the
extent that the government use is understated in the database, the results will be
larger. In addition, given that the tax break is implemented on average across the
various sectors, the results for any specific supply sector will vary.

Results

Local content in Brazil’s government consumption in the database is 5% for com-
puters and electronic products, electrical equipment, and transport equipment
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and 26% for machinery. The policy doubles local content in these sectors. Local
content is already high for motor vehicles (96%) and communication services
(93%) and increases only marginally, to 97% and 95%, respectively. Government
imports in the targeted sectors decrease between 5% and 25%.

However, government consumption in the targeted sectors accounts for a
maximum 0.01% of consumption across all use categories, so the government
sector is too small in this area to have a visible effect on the aggregate or sector
level. Thus, these results provide a good example where, while identifiable and
transparent, LCRs may not have a notable difference on economic outcomes.

Indonesia: LCR in the automotive industry

The LCR is modeled as a 100% LCR on motor vehicles, represented by
two sectors — “motor vehicles and parts” and “transport equipment” — for
final demand. Imported motor vehicles being used as intermediates into pro-
duction in the automotive industry are not covered by the LCR, assuming
these are parts going into assembly in Indonesia. Thus, the measure is well
depicted in the database and relatively straightforward to model. However,
the model implies that all current operators comply with the measure. To
the extent that operators leave the sector as a result of the policy, the results
are understated.

Results

The automotive industry in Indonesia accounts for 4% of GDP, and 32% of
automobiles for intermediate and final demand are imported (Table 2.2).
The LCR increases the local content of motor vehicles from 63% to 89% and
local content of transport equipment from 75% to 87%. As a result, imports
of motor vehicles and transport equipment drop strongly across uses, by
68% and 44%, respectively (Table 2.6). Imports of intermediates of these
commodities decrease in most sectors, except in the automotive industry,
which increases imports of parts to satisfy domestic demand. As a result
of decreasing automotive imports, the exchange rate appreciates to balance
the current account, and imports in other manufacturing sectors increase
between 1% and 4% (Table 2.3). On the country level, imports and exports
decrease by 2.3% and 2.5%, respectively, and the terms of trade improve by
0.7% (Table 2.2).

The policy increases demand for domestic motor vehicles strongly, and
domestic production of motor vehicle and transport equipment increases 42%
and 23%, respectively (Table 2.6). Increasing production leads to increasing
demand for labor in the automotive industry, and workers reallocate to the
automotive industries and wages increase 0.2%. Returns to capital increase
0.1%, so that sectors that are labor and capital intensive experience increasing
production costs.

At the same time, import prices decrease. For inputs across other parts
of the economy, import prices drop by 0.4% to 0.6% while, they decline 9%
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Table 2.6 Indonesia — LCR in the Automotive Industry, Percentage Changes

(i) Motor vehicles sector

Quantity Prices
Total  Use category Use category
8 ] 8 ]
S ] 5 8 X 5 8% B
L S o T T
S. &§§5 =88 ] §, 8% 5% 3
N X S AN s R N S BN
S5 §% 58 & 85 §5% 538 %
S8 &8 §8 O 2§ 83 8t O
Production 42% 110% 4% 4%  43% -1% -1% -1% -1%
Exports 32%  57% 1%  -5%  24% -6% -1% -1% -3%
Domestic 45% 153% 5% 301%  47% 3% 0% 29% 0%
Imports -68% -62% -56% -16% -91% -9% -8% -3% -20%
Total demand 3% 7% 1% 0% 0% -1% 4% 0%
(ii) Transport equipment sector
Onantity Prices
Total  Use category Use category
© “ © “
S ] ] S ] 5 5
I S o
S, &8 §§% ¥ 8, 8% % 3
NS N S BN S8 3 83 BN
S8 §% 53 0¥ §8% §% 33 ®
3§ &3 38 O 2§ &3 8% O
Production 23% 18% 4%  -1% 238% 0% 0% 0% 0%
Exports 28% 5%  -3% -6% 109% -1% -1% -1% -5%
Domestic 22%  19% 5% 301% 311% 0% 0% 18% 2%
Imports -44% -3% -58% -16% -87% -1% -6% 2% -12%
Total demand 6% 13% 0% 0% 0% 0% 2% 1%

LCR = local content requirement.

Source: Model results.

for motor vehicle parts (transport equipment — 1%) due to a policy-induced
decrease in import demand. This price decrease benefits sectors with large
import shares of intermediates such as petroleum, chemicals, computers and
electrical equipment, electricity, and water and air transportation. Motor
vehicle parts are a major input, so the effect is especially strong for motor

vehicles.
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Decreasing export competitiveness and increasing import competition,
resulting from the currency appreciation, and increasing production costs in
most other sectors, have a negative impact on production in non-targeted
sectors (Table 2.3). Thus, on an aggregate level, production and GDP do not
change.

Saundi Arabia: local content and government procurement measuve on
products in medicines and medical supplies

The measure is modeled as a 90% minimum requirement of domestic content
for government procurement in the following sectors: textiles, wood products,
paper products, chemicals, basic pharmaceuticals, rubber and plastic products,
and electronic equipment. Allowing for products that are not subject to the
measure, 10% of products in each sector are assumed exempt. As noted, accu-
rate government procurement data are difficult to obtain. Thus, the model
outcomes depend on the accuracy of Saudi Arabia’s government procurement
in the METRO database. To the extent that it is understated, the impact on
government services, and indeed the total impact, will be understated.

Results

Government procurement of the targeted commodities, of which 20% are
imported, accounts for 0.7% of Saudi Arabia’s GDP (Table 2.2). On the com-
modity level, the LCR is binding for chemicals and pharmaceuticals, where
local content increases from 66% and 40%, respectively, to 90%. Overall,
government imports decrease 3.1%, while imports of all other uses increase
slightly, leading to a total import decrease of 0.1% (Table 2.2). There is no
noticeable effect on the exchange rate.

Table 2.7 shows the effects exemplarily for pharmaceuticals. Imports
are substituted by domestic products in government procurement and
trigger domestic production. Other uses are only slightly affected and
show contrasting tendencies, increasing imports, and lowering demand
for domestic goods as the government increases prices for domestic prod-
ucts. Government consumption is large enough to increase production
in the sectors where the LCR is binding — 0.4% for chemicals and 3.8%
for pharmaceuticals. Non-targeted sectors experience a small but negative
effect (Table 2.3).

South Africa: new mining bill

The measure is modeled as an LCR on inputs to mining, abstracting from
complex company ownership requirements. The model captures these meas-
ures by depicting the policies with respect to the domestic content require-
ment of 70% on goods and 80% on services. Once again, we assume that all
current operators comply with the measure. To the extent that companies
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Table 2.7 Saudi Arabia LCR — Pharmaceutical Sector, Percentage Changes

Quantity Prices
Total  Use category Use category
E s 58 % & s 8% %
S § 3% 8 1§ f 3% 3§
SE =3 N 2 S8 8 §3 X
s §£8% 5% ¥ 8% F8 58 ¥
S8 83 083 U 8§ &3 0% O
Production 3.8% -02% 0.0% 125.0% -0.1% 0.0% 0.0% 0.0% 0.0%
Exports 0.5% -02% -0.1% 71.0% -02% 0.0% 0.0% -4.1% 0.0%
Domestic 42% -0.1% 0.0% 127.1% -0.1% 0.0% 0.0% 0.2% 0.0%
Imports -2.3% 01% 0.1% -83.4% 0.0% 0.0% 0.0% -12.5% 0.0%
Total demand 0.0% 0.1% 0.0% 0.0% 0.0% -1.0% 0.0%

LCR = local content requirement.

Source: Model results.

leave the market as a result of the policy, the impacts are understated. In addi-
tion, the extent to which the ownership structure impacts the degree of imple-
mentation will impact the results.

Results

Mining contributes 4% to South African GDP, and the sector imports 17% of
its inputs (Table 2.2). The LCR is binding for most of the production inputs
and increases domestic supply and production in sectors across the board, with
the notable exceptions of metals and minerals (Table 2.3). The supply of min-
ing products to the domestic market increases 2% (Table 2.8).

While there is no noticeable effect on input prices or production costs in
mining, its output declines by 0.8%. This stems from a decline in export mar-
kets. Mining is an important export sector in South Africa — 97% of its total
output is exported, and it accounts for 12% of the country’s total exports.
Exports decrease in response to relative exchange rate effects. As a conse-
quence, mining exports decrease 0.9%, driving the decline in production.

US: Buy America bill enacted by vavious states

The US Buy America program is implemented through transportation grants
across many US states. Thus, any public project funded by these grants must
use some level of domestically produced iron, steel, and other manufactured
goods. The amounts of both the grants and the LCR vary by state and by
projects within states.
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Table 2.8 South Africa LCR — Mining Sector, Percentage Changes

Quantity Prices
Total  Use Category Use Category
X S 5 08 X S 5 3
Sy £33 8% § §Y £8 8§ &
1§ 8§ &8 S S 8§ 8§88 S
Ss A3 88 O S8 A3 O8%8 O
Production -0.8% -0.8% 0.1% 0.1% 0.0% 0.0% 0.0% 0.0% 0.0%
Exports -09% -09% 0.1% 0.1% 0.0% -0.1% 0.0% 0.0% 0.0%
Domestic 24% 24% 0.0% 01% 0.0% 1.8% 0.0% 0.0% 0.0%
Imports -0.8% -0.8% 0.0% 0.0% 0.0% -02% 0.0% 0.0% 0.0%
Total demand -0.1% -0.1% 0.0% 0.0% 0.0% 0.0% 0.0%

LCR = local content requirement.

Source: Model results.

The model does not provide for measurement of individual grants at the
subnational level. However, looking across hundreds of grants, accounting
for the size of the grant and relative size of the transport budgets, this meas-
ure is modeled as an average increase in domestic content of 25 percentage
points in total government spending on transport equipment and services.
Thus, domestic content is raised from 61% in motor vehicles, 5% in transport
equipment, and 55% in transport services, to 86%, 30%, and 80%, respectively.
This is an average across hundreds of individual policies and grants and thus
represents an average impact.

Results

Imports account for 49% of US government procurement spending in trans-
port equipment and services (Table 2.2). The measure increases domestic
demand in the targeted sectors and reduces imports. However, government
procurement in this area accounts for only 0.002% of GDPD, so the effect is
not large enough to visibly impact on the sector level (Table 2.9 presents the
example of motor vehicles). Again, while the measure is transparent and iden-
tifiable, it illustrates the case where large domestic markets can often afford to
implement this policy with small measurable side effects. However, what the
model fails to capture in this instance is the longer-term impacts this policy
has on innovative behavior by firms. By having access to government contracts
on a noncompetitive basis, firms have little incentive to invest in innovative or
cost-cutting behavior. This reduces their competitive stance vis-a-vis firms that
face contested markets.
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Table 2.9 US LCR — Motor Vehicles Sector, Percentage Changes

Quantity Prices

Total  Use caregory Use category
] s < 8 “ =
3 f 8§ ¢ & £ 3§ ¢

Y Y Y Y

3 L& 58 2 3 L8 5% 2
NS SN S I NS ISR S X I
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SR S S 5 3 5 SR S S 5 3 5
NS ~ S (GRS O ~oeS A~ S (GRS ©)

Production 0.0% 0.0% 0.0% 6.2% 0.0% 0.0% 0.0% 0.0% 0.0%

Exports 0.0% 0.0% 0.0% 4.0% 0.0% 0.0% 0.0% -04% 0.0%
Domestic 0.0% 0.0% 0.0% 42.4% 0.0% 0.0% 0.0% 54% 0.0%
Imports 0.0% 0.0% 0.0% -64.4% 0.0% 0.0% 0.0% -8.6% 0.0%
Total demand 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 3.8% 0.0%

LCR = local content requirement, US = United States.

Source: Model results.

5 Concluding remarks

Policies that favor domestic industry at the expense of foreign competitors are
growing in number, and the use of these measures has accelerated worldwide.
While localization barriers have been traditionally used in the extractive sec-
tors, they are now widely used across a variety of sectors, such as automobiles,
IT, health care, and agriculture. The types of measures have also changed
over time, with LCRs becoming more complex and less transparent. In the
period right after the Global Financial Crisis, LCRs focused on ensuring that
inputs and labor were sourced locally. However, the five years since 2014 saw
a move toward incentivizing firms by offering tax breaks, preferential lend-
ing, or other perks tied to using local inputs or establishing local production.
While the number of LCRs reported in the relevant databases has increased,
counts of incidences across countries cannot be directly compared, as reported
incidences vary by, if nothing else, sector coverage and the jurisdictional level
at which they are imposed.

The overarching policy goal of an LCR is to stimulate the domestic econ-
omy. Given the complex nature of LCRs, several factors impact their ability to
meet the stated policy objective. These are represented by four factors: market
size and stability, policy design and coherence, the restrictiveness of the LCRs,
and a sufficient domestic industrial base.

The modeling exercise focuses on a selection of measures that meet the
following criteria: the sector or region of economic activity is clearly identi-
fied, the restriction itself is clearly identified, the sector or subnational region
is large enough to be sufficiently captured in an economy-wide model, and the
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measure is enforceable and binding. The identified measures provide a good
sample of the types of policies applied and the economies applying them. The
economic effects of selected LCRs are analyzed using a CGE model. This
model incorporates detailed trade by intermediate use category and relevant
policy instruments, allowing the identification of economic impacts beyond
the targeted sector.

The results show that the economic impact of LCRs is limited and gener-
ally negative. The policies tend to be focused on specific sectors and have
little broader impact while undermining the long-run competitiveness of
those sectors. By artificially increasing prices, these policies, in turn, artificially
increase production, and the only way to maintain these production gains is
through continued government intervention. This is not a long-term solution
to employment or industry growth. A better solution with stronger domestic
linkages would be to allow foreign firms to find competitive partners in the
domestic economy on their own.

The model assumes the full employment of resources across sectors, so the
LCRs applied to larger sectors highlight how an increase in the targeted inputs
comes at the expense of the rest of the economy. This was illustrated in both
the Argentine and Indonesian automotive LCRs. If there are large numbers of
resources not employed, the subsequent price pressures would not be as large.
However, if the LCR leads to competition between sectors for resources, an
increase in domestic production leads to declines in other sectors as they were
required to compete for resources with the now-supported sector domestically
while losing competitiveness overseas. In addition, non-targeted industries
substitute away from domestic production to imports to avoid increasing costs
due to the LCR. As a result, total imports can increase, as shown, for example,
by Argentina’s LCR. So what is given to one sector can come at the expense of
others across the economy — something picked up by a CGE model.

Finally, the results do not capture the resources needed to design, imple-
ment, monitor, and enforce LCR policies. These funds have opportunity costs
associated with them: that is, the government and private-sector resources
used to implement the LCR policy could, instead, be allocated to activities
that lead to increased competitiveness and economic growth over the long
run. Some of these policies include education and training, improved connec-
tivity, and enhanced financial sector oversight and transparency.

Notes

1 Global Trade Alert (2022) monitors policy actions that could impact global trade. It
documents a number of “state acts” across a variety of policy choices.

2 While work is underway to better capture these types of restrictions, the nature of
data localization provisions and the data requirements necessary to measure these
LCRs preclude their inclusion in this measurement exercise.

3 While many LCRs were implemented at the height of the coronavirus disease
(COVID-19) crisis, most were subsequently withdrawn — making any empirical as-
sessment of their impact problematic. Thus, we limited our analysis to one example
of these measures.
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4 For more information on the TiVA database, see OECD (n.d.).

5 The model derives from the GLOBE model developed by McDonald and Thierfelder
(2013), which belongs to a family of models that derives from principles developed
in the World Bank’s 1-2—-3 model (de Melo and Robinson, 1989; Devarajan, Lewis,
and Robinson, 1990).
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Table 2A.1 Model Aggregation — Sectors, Regions and Factors of Production

Sectors

Primary sector:
e Agriculture
e Food

e Coal

e Oil

e Gas

® Minerals

Manufacturing:

e Textiles

e Wood products

e Paper products,
publishing

e Petroleum, coal
products

e Chemical products

e Basic pharmaceutical
products

e Rubber and plastic
products

e Mineral products

e Ferrous metals

e Nonferrous metals

e Metal products

e Computer, electronic,
and optical products

e Electrical equipment

e Machinery and
equipment

e Motor vehicles and
parts

e Transport equipment

e Other manufacturing

Services:

e Electricity

e Gas manufacture,
distribution

e Water

e Construction

e Trade

e Accommodation, food,
and service activities

e Land transport

® Water transport

e Air transport

e Warchousing and
support activities

e Communication

¢ Financial services

e Insurance

e Real estate activities

e Business services

e Recreational and other
services

e Public administration
and defense

e Education

e Human health and
social work

e Dwellings

Regions

Single countries:
e Argentina

e Brazil

e Indonesia

e Saudi Arabia
e South Africa

e United States

Aggregate regions:
e Asia

e Americas

e Europe

e Rest of the world

Production fuctors
Labor: Other production factors:
e Tech/Associate e Capital
professionals e Land
e Officials/managers/ e Natural resources
professionals
e Clerks

e Service/shop workers
e Agricultural and other
workers

Source: Authors’ compilation.



3 Local content policies
in the mining sector

Jane Kovinek and Paulo De Sa

Objectives of the chapter

Historically, the mining industry in resource-rich developing nations has oper-
ated as an enclave, extracting raw materials for export with few links with other
sectors and little value added to the resource-rich country. This diminished
the opportunity for direct economic and social benefits, causing many mining
countries to endure undiversified economic structures, high unemployment
rates, and macroeconomic frameworks vulnerable to commodity shocks.

Legal and fiscal frameworks adopted during the 1990s focused on the capac-
ity of the mining sector to generate tax and royalty revenues whose benefits,
it was assumed, would automatically trickle down to the rest of the economy
(Bastida, 2014). However, this approach failed to appreciate that procurement
of goods and services is the single largest in-country economic expenditure
over the life of a mining project — sometimes larger than taxes, salaries, wages,
and community investment combined.!

At present, global mining companies follow high procurement standards
and tend to outsource their operational activities to globally competitive con-
tractors. The move toward greater outsourcing has led to the emergence of
global supply chains in the mining sector, enabled by falling transportation
costs, lower trade barriers, improved information and communication tech-
nologies, and liberalized financial regulations (Ostensson, 2017).

Since the procurement of goods and services is the single largest expense
over the life of a mining project, local content requirements (LCRs) have
become politically attractive, as they aim to respond to demands to create jobs
and economic opportunities. Yet in practice, the design and implementation of
policy frameworks for LCRs in mining that foster sustainable and competitive
domestic suppliers has proven extremely difficult.

Many countries have introduced or amplified targets for locally supplied
goods and services in legislative and regulatory instruments without surveying
mining companies’ procurement needs, establishing a baseline of local sup-
ply capabilities, or calculating the trade-ofts from specific initiatives in terms
of value created for the economy. Mining companies argue that such targets
are often prescribed without due consideration of the complex operational
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structures, strategies, and market conditions of the industry, and they have
often responded with caution or sought to circumvent compliance with such
targets. Notwithstanding, many companies have set up internal local content
programs that also serve as risk-mitigation actions and have developed con-
structive engagement with governments and communities to reinforce their
social license to operate.

This chapter draws on some observations regarding the effectiveness of
LCRs’ contribution to foster employment and economic diversification and
increase government revenues in resource-rich countries. It addresses policy
implications for countries that aim to maximize benefits from the mining sec-
tor while ensuring that their regulatory and business environments contribute
to sustaining the sector’s competitiveness in global markets.

The chapter begins with an introductory section that presents current
definitions for LCRs and suggests a typology of local content policies that
are used in the mining sector and some considerations when aiming to meas-
ure their impacts. The second section reviews local sourcing and domes-
tic employment requirements, trade restrictions, and other local content
measures that have been introduced in different countries to foster back-
ward and forward linkages and analyses common pitfalls in their design and
implementation.

The third section includes reflections on institutional frameworks relevant
for countries that aim to deploy LCRs. It includes a brief discussion on the
implications of World Trade Organization (WTO) rules and investment agree-
ments on the use of such instruments.

The fourth section relies on a qualitative desk review of existing litera-
ture, research papers, and reports on LCR law and practice that aims to
shed light on some of the potential economic impacts of the use of LCRs
in resource-rich countries. It highlights difficulties in measuring the impacts
of LCRs, due in part to a lack of data providing empirical evidence but
also because the definition of LCRs varies from country to country, mak-
ing comparisons difficult. Notwithstanding, empirical evidence suggests
that LCRs seldom achieve their objectives of increasing the domestic value
added in the supply of goods and services or developing sustainable linkages
but have been somewhat successful in some cases in terms of job creation
and skills transfer.

The last section presents a series of policy implications derived from the
preceding analysis. It finds that LCRs, if implemented, must be aligned with
what can be realistically achieved without threatening the long-term com-
petitiveness of the industry. Therefore, they should be part of a broader set of
public policies to leverage the sector’s contribution to increase value addition
throughout the economy, job creation, and economic diversification rather
than the share of domestic procurement. Accordingly, many resource-rich
countries have moved from prescribed local procurement requirements to
creating the conditions to increase the export of mining-related services and
integration in global supply chains.
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Scope and content of LCRs

LCRs in the mining sector include all laws and regulations that prescribe
measures to stimulate the use of locally sourced goods and services, create
job opportunities, and generate broader spillover effects in the national and
local economies of resource-rich countries. Their scope ranges from manda-
tory employment targets to tax exemptions on local procurement but also
includes export restrictions to encourage downstream processing of domes-
tic minerals, ownership requirements, the reservation of certain procurement
from domestic firms, and demands that research and development (R&D) on
mining-related technologies be conducted in the country where operations
take place. An estimated 90% of resource-rich countries employ LCR, most of
which are quantitative targets or requirements (McKinsey, 2013).

There is no commonly agreed definition of what constitutes “local con-
tent.” The term “local” has been used in different ways (Korinek and Ramdoo,
2017; Intergovernmental Forum on Mining, Minerals, Metals and Sustainable
Development [IGF], 2018c¢): it can refer to geographic proximity, such as the
population living in the vicinity of a mining project, although local suppliers
are often defined as businesses registered in the country at both the national
and community levels. Similarly, local employment is generally associated with
the nationality of the workforce and can target a wide range of job positions,
including at the management level. In some countries, goods and services
must be provided by firms with some percentage of domestic capital owner-
ship. In others, mining companies may be requested to enter into partnerships
with state-owned entities or local firms or to list a prescribed percentage of
their shares on national stock exchanges.

The definition and scope of what constitutes “content” can vary from coun-
try to country but usually aims to accomplish one or more of the following: (i)
upstream supplier development at the domestic and/or community level; (ii)
skills enhancement at different stages of the value chain, including the creation
of job opportunities and training of the local workforce; (iii) technological
and knowledge transfer, in particular toward local small and medium-sized
enterprises (SMEs) or government agencies, or investing in R&D activities
in the country; (iv) shared ownership of assets; and /or (v) downstream value
addition and beneficiation of locally produced raw materials (Korinek and
Ramdoo, 2017).

Typology of main LCRs affecting the mining sector

LCRsare generally formulated in policy frameworks setting broad orientations —
such as national development plans and policy statements — and are codified
in legislative and regulatory instruments or as part of contract agreements
negotiated with mining investors. There is a wide range of policies to promote
local content, but in simple terms, they can be classified as either demand-
side or supply-side policies. Demand-side policies focus on creating demand
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for locally procured goods and services. Supply-side policies emphasize skills
development and building the capacity of local suppliers to bring them up to
global standards of competitiveness on price, quality, and reliability. Measures
range from mandatory or voluntary supplier development programs to stand-
alone or public—private partnerships for skills development.

Measures can be further classified as mandatory (“requirement-based”
approach) or rely on firms’ voluntary programs or “best efforts” to grant pref-
erences to local economic entities (“incentives-driven” approach). “Require-
ment-based” policies can be further classified into two categories. Some impose
legally binding targets on firms, either in terms of guantity (e.g., the number
of local staff to be employed or contracts to be awarded to local suppliers) or
value (e.g., a percentage of total spending on local procurement). “Incentives-
driven” requirements generally do not set specific targets but can also be bind-
ing. For example, companies may be requested to publish their procurement
needs or report on the percentage of local employment, although the levels
of local procurement and employment might not be prescribed. “Best efforts”
provisions are usually embedded in legislation but do not subject the compa-
nies to any specific quantitative requirements.

LCRs can be further classified as aiming to foster greater linkages upstream
of the mining sector, or downstream (Table 3.1). They contain measures
aimed at developing job skills and the capacity of local suppliers, using the sec-
tor as the anchor client in the case of backward or upstream linkages or as the
source of inputs in the case of forward or downstream linkages.

In the case of LCRs that aim to foster backward linkages or increase local
procurement, local sourcing and domestic employment requirements are the
most common examples of mandatory LCRs. The first often mandates the
purchase of specific product categories or a prescribed volume or value of
goods and services from local suppliers. They can also include tender prefer-
ences for local suppliers and are increasingly accompanied by the obligation
to provide procurement plans, schedules, and implementation reports to
local authorities (World Bank and Kaiser Economic Development Partners,
2015). Domestic employment requirements call for the hiring of specific
percentages of local workers and for companies to reserve some categories
of jobs exclusively for nationals (and, increasingly, for indigenous people,
women, or disadvantaged groups). They can also limit the number of expa-
triates employed and mandate training programs for their replacement by
local workers.

Governments can act as facilitators, providing incentives to firms to increase
their local purchases. Supplier development programs (SDPs) are by far the
most common government “incentives-driven” approach to increase upstream
or backward linkages; other approaches include (i) tax reductions for firms
that are part of mining supply chains, support workforce development, invest
in innovation, or agree to transfer technology; (ii) grants and scholarships
for students and employees willing to upgrade their skills or for training
institutions that partner with industry to develop them; and (iii) support for
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Table 3.1 Tlustrative Examples of LCRs

Type Demand Side Supply Side

Policies that aim to increase upstream linkages

Requirement  Extractive firms are Extractive firms are required to:

based required to: e Provide training to employees
® Meet numerical e Fund capacity development programs

targets for local e Establish a “buddy system” whereby
employment per type local staft are paired with expatriates
of jobs and /or level for direct on-the-job training

of competency or
report on measures
taken to hire locally
Extend preferences
to local suppliers
for procurement of
goods and services

Incentives Extractive firms Extractive firms are required or
driven are required or encouraged to:

encouraged to: e Conduct training programs for

e DPublish job vacancies potential suppliers to understand

e Publish tenders on the needs and required standards of
given websites and in extractive firms
the media e Conduct awareness campaigns

e Set up or use existing about key procurement employment
networks of suppliers opportunities

Governments and academic institutions:

e Create engineering and technical
curricula in conjunction with
extractive firms’ stated and future
needs

e Provide targeted training to enhance
the skills of potential suppliers

Governments or regulators:

e Set up networks of suppliers and
extractive firms

e Provide forums for matchmaking
between local suppliers and extractive
firms to foster greater engagement

Policies that aim to incvease downstream linkages

Requirement  Extractive firms are Extractive firms are required to:
based required to: e Invest in downstream processing

e Sell a share of facilities
their raw materials Concomitantly, governments or
in-country regulators may:

e Pay higher tax e Provide tax concessions, concessional
rates on exports of loans, and lower import duties
raw materials than on imported capital goods or
processed products subsidize energy, transport, or other

e Engage in infrastructure
downstream

processing in order to
obtain export licenses
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Type Demand Side Supply Side
Incentives e Extractive firms are Extractive firms are required or
driven given tax concessions encouraged to:
if they favor in- e Collaborate with training institutions
country sale of raw to ensure the necessary skills for
materials processing industries
e Extractive firms are Governments or regulators:

required to divest e Provide tax or other concessions to
a share of their processors to invest

equity if they do not
process raw materials
in-country

LCR = local content requirement.

Source: Authors’ conception; Korinek and Ramdoo (2017).

research, development, and innovation through dedicated funding to universi-
ties, research centers, and innovation incubators.

Notwithstanding, several countries have introduced prescriptive beneficia-
tion requirements cither in the form of across-the-board legislation or during
negotiations of contracts with mining firms. These requirements are essentially
of three types: (i) taxes on the export of unprocessed minerals; (ii) quanti-
tative export restrictions on unprocessed minerals, either partial (quotas) or
comprehensive bans; and (iii) export licensing requirements to control min-
eral exports (UNCTAD, 2017; Fung and Korinek, 2013). In other countries,
governments have created or mandated existing state-owned enterprises to
invest in the downstream sector. China is the most obvious example, with state
entities owning and operating most copper processing facilities and support-
ing them with direct grants, low-interest loans, and tax incentives (Geipel, de
Weerdt, and Alarcon, 2021).

Prescriptive beneficiation requirements are often accompanied by incentives
to increase the rate of return of downstream investments such as tax reduc-
tions or exemptions, energy or water subsidies, and concessional loans or the
provision of industry-specific infrastructure such as industrial parks. Govern-
ments may also offer protections for processing operations through customs
tarifts and import restrictions on the products being processed (IGF, 2018c¢).

Measuring the impacts of LCRs

The economy-wide costs generated by local content measures should be
measured and compared with the potential benefits they aim to provide.
LCRs on intermediate inputs to the extractive industries may lead to an
increase in production costs that will raise output prices, in the mining sec-
tor in the first instance.? The increased prices of raw materials raise costs
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for producers further down the value chain, reducing the competitiveness
of downstream industries and ultimately hindering the development of the
wider economy (Grossman, 1981) and economic diversification. The size of
these efficiency losses will be proportional to the additional costs associated
with purchasing required inputs domestically, due to the policy, compared
with their cost on international markets (Stone, Messent and Flaig, 2015).
In addition, such measures can reduce the amount of taxes collected by
the government if they negatively affect the profitability of firms and hence
shrink the tax base.

Using mandatory quantitative requirements to develop internationally
competitive industries runs counter to the known positive spillovers from
engaging in global value chains and the role trade plays in their development.
Kimura and Obashi (2011), for example, argue that the success of global value
chains in East Asia, especially compared with Latin America, relies heavily on
such interlinkages between domestic and foreign markets.

Impacts on the investment climate of mandatory LCRs should also be
measured. One of the central tenets to an attractive investment climate is
nondiscrimination (OECD, 2015). Restrictions on foreign direct investment
(FDI) and trade have been found to result in less FDI overall.

LCRs: some examples

Prescribed demand-side requirements that aim to create backward linkages
have been used in many African countries recently; the cases of Ghana, South
Africa, Tanzania, and Zambia are outlined here. Countries such as Australia,
Canada, and Chile have preferred an incentives-based approach to develop
competitive suppliers and strong linkages between mining and the domestic
economy. Prescriptive requirements that aim to foster downstream minerals
processing have been used in many countries; the cases of Indonesia and Bot-
swana are discussed here at some length.

Demand-side vequivement-based LCRs that aim to create
backward linkages

First-generation local content legislation usually required “best efforts” from
mining companies. More recently, especially after 2018, a growing number
of African countries have adopted or revised mandatory LCRs in their mining
laws — introducing mandated quantitative procurement targets, sometimes
requiring foreign investors to open equity to local partners. This is the case
of the Democratic Republic of Congo, Ghana, Namibia, South Africa, and
Tanzania. Countries like Burkina Faso, Mali, Kenya, Mozambique, Nigeria,
and Zambia are revising their mining and investment codes with the same
purpose.

The efforts to promote demand-side, requirement-based LCRs in Africa
through mining legislation provide valuable lessons. Firstly, they have created
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a complex landscape across the continent that is difficult to navigate. Moreo-
ver, many countries have prescribed levels of local procurement beyond what
local suppliers are capable of meeting, and few efforts can be considered com-
pletely successful. Many of the quantitative targets are aspirational and have
little chance of being successfully implemented without mechanisms to build
the capacity of current and potential local suppliers (African Natural Resources
Centre, 2021).

The following cases illustrate the challenges of designing and implement-
ing LCRs in countries where, on many occasions, laws and regulations are
frequently revised and retracted, creating complex regulatory frameworks and
institutional ambiguity.

(2)  The case of Ghana

Ghana’s 2006 Minerals and Mining Law sought to facilitate production link-
ages, and the 2012 Minerals and Mining (General) Regulations set quo-
tas and timelines for compliance applicable to both mining companies and
suppliers regarding employment of the local workforce and procurement of

locally produced goods and services. The regulations had five main features
(IGF, 2018a):

*  Numerical employment targets tor the number of allowed expatriates, with
restrictions for certain categories of positions reserved for local staft, and
timeframes for compliance. Ghana’s regulations require 100% local workers
for administrative or labor positions. For more technical, specialist, or man-
agement roles, restrictions on how many foreign nationals can be employed
are set on a case-by-case basis.

* Mandatory procurement of locally produced goods and services specified by a
list published by the Minerals Commission. A first list, published in 2014,
included eight products required to be sourced locally. In 2016, the num-
ber of products increased to 19, and currently 28 products are featured.

o Compulsory reporting requivements mandating mining companies to submit
a five-year local procurement plan stating how much they will buy from
local firms and report on it each year, including progress on the listed goods
and services.

o Use of a phased approach with lead times to allow industrial capacity to meet
the industry requirements for product cost, quality, and quantity.

o Sanctions for noncompliance with the LCRs, which is assessed annually.

The latest assessment indicates that local companies have managed to supply,
on average, about half of the products specified in the Minerals Commission
list, increasing local procurement from $148 million to $394 million between
2014 and 2018 (Atta-Quayson, 2022). However, these products are not nec-
essarily produced locally since mining companies can meet LCRs for listed
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goods by purchasing from resellers. Regarding local employment, most com-
panies have been able to meet the quotas set in the legislation for all profes-
sional categories listed (IGF, 2018d).3

(i3)  The case of South Africa

South Africa has one of the world’s most complex local content legisla-
tions. The 2000 Preferential Procurement Policy Framework enables the
designation of specific sectors for preferential domestic manufacture (or
“localization”), in line with national development and industrial policy
goals. The 2011 Beneficiation Strategy for the Minerals Industry identi-
fied a range of crosscutting constraints to local beneficiation and proposed
a series of policy, legal, and regulatory measures to increase value added
in the mining sector and facilitate job creation, industrialization, and eco-
nomic diversification.

The Broad-Based Socio-Economic Empowerment Charter for the Mining
Industry (amended in 2010), commonly known as the Mining Charter, aimed
to rectify the results of discrimination based on race, sex, and disability. It
defined “Black Economically Empowered” (BEE) entities as those where his-
torically disadvantaged persons hold a minimum of 25% plus one vote of capi-
tal. The charter requires the industry to procure from BEE entities according
to set targets and to track procurement, employment, and other criteria in line
with social transformation targets (de Weerdt and Geipel, 2020).

The Chamber of Mines established a Broad-Based Scorecard, which
requires its members to comply with a procurement target from BEE entities
ot 70% and 80% for goods and services, respectively. Targets were then broken
down into further subcategories with certain percentages devoted to different
groups, including historically disadvantaged persons, BEE-compliant compa-
nies, and women- or youth-owned companies. Mining companies were given
an implementation period of 5 years for goods, with interim targets leading to
full implementation (Geipel, de Weerdt, and Alarcon, 2021).

While many of the 2010 charter’s targets appear to have been met, they were
essentially based on company ownership rather than the level of value addition
generated by a specific business. Moreover, there was evidence that locally pro-
duced products for the mining sector at times were displaced by imports sold
by businesses compliant with the targets (Korinek and Ramdoo, 2017).

As a result, the 2018 Mining Charter stipulated that 70% of all goods used
in the mining industry must be manufactured in South Africa, within 5 years
of the law’s enactment, and not merely purchased from South African-reg-
istered suppliers. Yet mining companies have argued that the target was set
too high and that there are not enough supply-side policies to support them.
Overall, the disconnect between different definitions across various pieces of
legislation, frameworks, and scorecards — and the lack of open dialogue and
trust between government and industry — increased the uncertainty around
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the interpretation of the targets and the overall success of the policy (Moraka
and van Rensburg, 2015; White, 2017).

It was determined that some of the complex ownership and participation
requirements were not implemented in good faith, and a Code of Good Prac-
tice for the South African Mineral Industry was devised to set out administra-
tive principles for the effective implementation of the mining legislation and the
Broad-Based Socio-Economic Charter applicable to the mining industry. The
code defines ethics of conduct to ensure the Mining Charter is implemented in
good faith and to prevent abuses such as fronting practices and opportunistic
behaviors that may divert potential benefits from the targeted stakeholders.
For example, the Code of Good Practice defines practices considered fraudu-
lent, such as situations in which local stakeholders may be appointed to a
position but discouraged or inhibited from participating in core activities; eco-
nomic diversion, in which economic benefits received do not flow back to the
local stakeholder in the ratio specified in the legal document; and intermediar-
ies leveraging their BEE status that have concluded agreements with mining
companies (fronting operations) (Korinek and Ramdoo, 2017).

(2ii)  The cases of Tanzania and Zambin

In Tanzania, the 1997 Mineral Policy, the 2010 Mining Act and 2017
amendments — Written Laws (Miscellaneous Amendments) Act — emphasized
the development of backward linkages but left implementation largely to vol-
untary compliance. In January 2018, the Minister for Minerals promulgated
the Mining (Local Content) Regulations, introducing hard quotas for the pro-
curement of goods and services from domestically owned providers, including
in the banking, financial services, insurance, and legal sectors. Mining compa-
nies are now required to prepare an annual local content plan, including pro-
jections for procurement, employment, and training activities. The plan must
be updated annually and submitted for approval to the Local Content Com-
mittee. It is also a requirement to prepare a revolving 3- to 5-year program for
R&D, detailing planned activity expenditures and calls for proposals for their
implementation. Licensees also need to publish a plan for technology transfer
to the benefit of Tanzanian entities.

The regulations also stipulate that mining companies can only retain the
services of Tanzanian financial entities and need approval of the Mining Com-
mission to hire the services of foreign financial institutions. They must main-
tain a bank account and conduct business with a bank with majority Tanzanian
shareholding and may only retain the services of Tanzanian legal practitioners
whose principal office is in Tanzania (Herbert Smith Freehills, 2018). Dif-
ficulties in implementation led the government to pass in February 2019 the
Mining (Local Content) (Amendment) Regulations of 2019, which amended
the 2018 Regulations in a number of ways. Among other things, the amended
regulations reduced ownership restrictions for financial institutions preference
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by removing the term “indigenous Tanzanian bank” and replacing it with
“Tanzanian bank” — defined as a bank that is 100% Tanzanian or has not
less than 20% of Tanzanian shareholding. Uncertainties remain regarding the
practicality of the other aspects needed to ensure compliance with LCRs.

In Zambia, there is substantial scope to both forward and backward link-
ages in copper mining. In 2014, the Zambian Chamber of Mines, in part-
nership with the International Council on Mining and Metals, examined the
nature of the industry’s procurement spending on goods and services. The
participating companies reported spending 80% of procurement for goods on
local suppliers, but the study estimated that only $87 million out of $1.75
billion purchased (about 5%) went to locally manufactured goods (Geipel, de
Weerdt, and Alarcon, 2021). Since 2015, firms are required to submit local
procurement plans that detail how they will increase spending on national sup-
pliers and to report annually on the progress achieved,* although there is little
public information to suggest these plans are being meaningfully monitored
or enforced.

In 2018, through a Statutory Instrument, Zambia also required that min-
ing companies use domestic rail for 30% of all freight services. However,
the capacity of the rail system could not provide the required volume of
freight services for the companies, leading the government to provide waiv-
ers exempting companies from the requirement (African Natural Resources
Centre, 2021).

Demand-side incentives-driven LCRs that aim to increase
backward linkages

(a) The cases of Australia and Canada

Australia has developed a comparative advantage in the mining, equipment,
technology, and services (METS)?® sector based on close relationships between
R&D organizations and mining firms. Although the drive for METS came
from the mining sector, the Australian government provided strong support
aimed at improving management and workforce skills, improving collaboration
between research and industry, and facilitating access to global supply chains
and promoting technologically advanced suppliers abroad (IGF, 2018a). Aus-
tralia substantially increased the use of mining services, with almost all the
growth being sourced domestically. Services currently account for about 26%
of the value added of the Australian mining sector (Korinek, 2020).

In Canada, local content provisions focus on employment and procurement
of goods and services, with no set quotas or timelines of enforcement. Mining
firms are not required to enter employment or procurement contracts that are
not competitive.

Notwithstanding, both Australia and Canada require mining companies to
enter into formal agreements with local communities before the start of opera-
tions to define how those communities will benefit from each project. These
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agreements can range from statements of general principles in a memorandum
of understanding to legally binding agreements that include grievance mecha-
nisms and can be subject to dispute settlement. Many of these agreements
contain different types of incentives-driven LCRs, including (i) education and
training, (ii) local employment targets, (iii) provisions to guarantee that local
suppliers benefit from business opportunities, and (iv) provisions to allocate
financial benefits as compensation for the impact of projects on traditional
lands (IGF, 2018c¢).

Australia’s community development agreements, known as Indigenous
Land Use Agreements, are three-way contracts between the government, a
company, and an indigenous community in which clear guidelines for col-
laboration, local procurement, and economic development are established.
Canada’s Impact Benefit Agreements are negotiated between companies and
indigenous communities, with government oversight.

(b)  The case of Chile

Chile does not apply any mandated or prescriptive LCRs. A combination of
stable legal and regulatory frameworks, a strong culture of partnerships with
mining firms and research and training institutions, and a favorable environ-
ment for innovation have provided the basis for the development of local
suppliers.

Chile is often considered the best example of successful SDPs because of its
clear focus on upgrading the participation of local firms in global value chains.
The first initiative was launched in 1998, when the state Production Develop-
ment Corporation (CORFO) attempted to improve the competitiveness of
SME:s and develop their linkages with large buyers.

In 2009, the World Class Suppliers program — launched by BHP with
funding from the government, CODELCO (which joined in 2011), and par-
ticipating mining firms and suppliers — aimed to develop 250 domestic suppli-
ers into world-class global mining suppliers by 2020.¢ Mining firms provided
technical, managerial, and financial support, training, technical assistance,
and technological transfer to support local suppliers in the development of
new technological solutions addressing critical aspects of the industry, such
as water, energy, human capital, maintenance, and air quality. Mining com-
panies also offered their operations as testing areas for the new technologies
and assisted suppliers in accessing international markets (Columbia Center
on Sustainable Investment, 2016). The program leveraged the proximity of
Chilean suppliers to the mine sites, where they engaged in adapting tech-
nologies to the local conditions. As such, the program focused on adapta-
tive rather than radical innovation and provided a niche for Chilean suppliers
that global mining equipment manufacturers may be at a disadvantage to fill
(Korinek, 2013).

In 2017, the program was restructured into two public—private initiatives:
the Alta Ley National Mining Program, led by CORFO and the Ministry of
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Mining, aiming to upgrade the number, export orientation, innovation capac-
ity, and technological capabilities of mining suppliers; and Valor Minero, a
public—private alliance promoting dialogue between different stakeholders to
improve the sustainability of the mining sector.

Other initiatives involve collaboration between the government and the
private sector in training and education projects. Since 2015, the Mining
Skills Council (CCM), set up by Consejo Minero, a trade association, regu-
larly updates three core products: (i) studies projecting demand, supply, and
human-capital gaps based on data from every mining firm and industry educa-
tion and training supplier; (ii) a qualification framework informing training
requirements for different occupational profiles; and (iii) training packages
(AfDB and Bill, and Melinda Gates Foundation, 2015).

CORFO and Fundacién Chile, a public—private partnership, provide fund-
ing for innovation to an association of small local suppliers (Asociacion de
Proveedores Industriales de la Mineria). Fundacién Chile also identifies ven-
ture capitalists willing to invest in projects that promote technology transfer
and new business models. Created in 2006, the Innovation for Competitive-
ness Fund is a state financing mechanism allocating a portion of copper tax
revenues to other government agencies that promote innovation and competi-
tiveness of local suppliers.

Another form of strategic public—private partnership is the creation of min-
ing clusters” in key mining regions. Starting with the Antofagasta Region Min-
ing Cluster (CMRA) in 2003, a series of clusters has been formed to promote
investments and the competitiveness of goods, inputs, and services that supply
the mining industry, such as human capital, skills, infrastructure, and access to
finance.

Collaboration between the public and private sectors has facilitated the
integration of many Chilean suppliers into global value chains, as the country
moved from the promotion of local content to the export of goods, services,
and knowledge. However, most Chilean suppliers still lag the world’s lead-
ing METS industries of Australia, Canada, Japan, Finland, Sweden, and the
United States (CSIRO, 2014). Studies suggest that horizontal cooperation
relationships between suppliers, and with research institutions and academia,
are weak; and the limited export capacity of Chilean suppliers reveals a lack of
competitiveness and dependence on foreign technologies (Arias, Atienza, and
Cademaroti, 2012).

Requivement-based LCRs that aim to incvease forward linkages

Many resource-rich countries have the ambition to develop local manufactur-
ing capabilities that add value to raw minerals by implementing LCRs to foster
downstream or forward linkages with processing and manufacturing sectors.
However, although geological factors largely determine where mining extrac-
tion takes place, not all countries with abundant mineral resources have a com-
parative advantage in moving into downstream processing. In the past, the
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export of processed minerals had an advantage derived from lower transporta-
tion costs on a volume basis over unprocessed ores. The fall in transportation
costs gave an overall comparative advantage to locate processing facilities near
consumer centers, providing processing firms with opportunities to build cli-
ent relationships, react quickly to changing demand, reduce delivery times,
and minimize the risk of potential import restrictions on finished products
(Ostensson and Lof, 2017).

Over the last 20 years, mining companies have increasingly been reluctant
to integrate downstream because processing margins are smaller than the rents
that can be earned in upstream extraction (Ostensson, 2019). The mineral-
processing industry is highly competitive and relies on processes that require
significant economies of scale to reduce costs. Downstream processing plants
must be built at minimum capacity levels and require an availability of inputs
that does not always correspond to the domestic resource base.

The availability of low-cost inputs and the attractiveness of the investment
regime also need to be considered when assessing the competitiveness of
mineral processing. For example, the feasibility of energy-intensive down-
stream industries, such as aluminum smelters, depends on access to reliable
and inexpensive energy sources. The availability of skilled labor, infrastruc-
ture, and financial services are also crucial, while macroeconomic stability
and a currency that is not overvalued are critical for the viability of export-
oriented industries.

Mineral-consuming countries have the power to influence location choices
and have often managed to retain processing capacity, for example, by adopt-
ing higher import duties on semi-processed and finished products than on raw
materials, to increase the effective rate of protection. When a country controls
a substantial share of the demand for a given commodity, it can prevent efforts
to develop forward linkages by raw mineral exporters. In the case of copper,
for example, the market power of Chinese smelters and Chile’s dependence on
their demand restrained the construction of additional smelting and refining
copper capacity in the South American country. Exporters of processed miner-
als without a domestic market capable of absorbing a large percentage of their
output might be at a disadvantage compared with units located close to large
consuming markets, which benefit from lower transportation costs and the
proximity to a client base to generate higher margins.

These considerations notwithstanding, many countries have implemented
LCRs that aim to increase mineral processing in-country. While few have
accomplished their stated objectives (Fliess, Idsardi, and Rossouw, 2017),
recent experiences in Indonesia and Botswana contribute to our collective
understanding of the potential impacts of such measures.

(2)  The case of Indonesin

Indonesia is an exceptional case, as an export ban introduced in 2014 with the
aim of increasing mineral processing in-country — associated with requirements
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for foreign firms to divest® — had entirely distinct effects in the nickel and
bauxite industries, largely because of differences in global market shares. The
country’s high-grade nickel ores required by Chinese customers’ led to the
construction of several new nickel smelters. Meanwhile, the export ban on
bauxite failed in its objectives because the worldwide availability of bauxite
allowed downstream firms, notably from China, to easily switch to other pro-
viders such as Australia and Malaysia, causing a loss of export mineral revenues
that was not offset by new investments in domestic aluminum capacity. Indo-
nesia’s trade position in bauxite never recovered from the ban and continues to
lag its 2013 export figures significantly (Lebdioui and Bilek, 2021).10

In 2009, Indonesia introduced the Mineral and Coal Mining Law (Law
No. 4,/2009), which laid the legal basis for a future export ban on several
raw minerals by allowing the granting of export licenses only to firms that
committed to process their ores domestically. Companies were given 5 years
from the law’s enactment date to invest in downstream facilities but expressed
their concerns, arguing that it was not economically feasible for certain min-
erals to be processed in Indonesia and that the infrastructure was inadequate
in many parts of the country to support downstream facilities (Warburton,
2017). Large mining companies initially failed to invest in mineral processing,
believing the government would not enforce a hard ban and sacrifice substan-
tial export revenues.

In January 2014, a comprehensive quantitative prohibition on the export
of raw nickel and bauxite was introduced.! The regulations prescribed that
only minerals at specified purity levels would be allowed to be exported and
stipulated minimum levels of processing required to avoid the ban. Only ore
with nickel content less than 1.7% was allowed to be exported without further
processing.

Indonesia has 52% of the world’s nickel reserves,'>!3 a metal that has been
used primarily in stainless steel production but recently emerged as a key com-
ponent in new battery technologies. Although before the ban, Indonesia was
already the world’s largest nickel ore producer, the country had only three
nickel smelters. State-owned company PT Aneka Tambang (Antam) had an
annual processing capacity of 20,000 tons of ferronickel, with Brazil’s Vale
processing 80,000 tons of nickel metal annually. PT Indoferro came a distant
third, with an annual capacity of 3,000 tons (UNCTAD, 2017). The real tar-
gets of the ban were about 50 smaller mine operations on Sulawesi, which
accounted for about 90% of nickel ore exports to China and were among
the major causes of deforestation in the country (Lebdioui and Bilek, 2021).
Falling commodity prices and global excess capacity exacerbated the impacts
of the ban, with Indonesia’s export value of unprocessed bauxite, copper, and
nickel falling from $7 billion in 2013 to $2.9 billion in 2014. Nickel ore
exports alone declined from 64.8 million tons to only 4.1 million tons in the
same period (UNCTAD, 2017).

The export ban did not restrict which companies, foreign or domes-
tic, could build smelters and thereby qualify for an export license and was
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accompanied by incentives for investors, including lower duties on imports of
capital goods required for processing facilities and corporate tax breaks. Sup-
ported by increasing demand from China, three new smelters were operational
at the beginning of 2016, adding 45,000 tons of nickel pig iron (NPI) for
export to China.

The subsequent economic downturn and foregone revenues for regions
dependent on raw mineral extraction proved to be too drastic for the ban to
be politically feasible. In March 2017, the Ministry of Energy and Mineral
Resources (MEMR) Regulation 5/2017 reversed the ban, allowing exports
to resume under certain conditions for a period of 5 years, until January 2022.
Following an increase in demand, this regulation was repealed by MEMR
Regulation 11,2019, which banned the export of nickel ores as of 1 January
2020, 2 years earlier than scheduled. Only low-grade nickel ore with a content
of less than 1.7% was allowed to be exported, under certain conditions and in
the quantities approved by the MEMR.

Many foreign investors saw the reintroduction of the export ban as an
inconsistency of policy, since the Indonesian government changed regulations
three times in a decade (in 2014, 2017, and 2019). In January 2021, the
European Union (EU) filed a WTO panel request against Indonesian export
restrictions for raw materials used in the production of stainless steel — Dispute
Settlement 592 — arguing that they unfairly limit the access of EU producers
to raw materials for steel production. The EU is also challenging subsidies that
encourage the use of local content by Indonesian producers and give prefer-
ence to domestic over imported goods.

The complaint was initially filed in November 2019, followed by a period
of consultations that ultimately failed to resolve the issue. The EU claimed
that (i) the measures restricting the exports of certain raw materials, including
those requiring domestic processing requirements, domestic market obliga-
tions, and export licensing requirements, appear to be inconsistent with Arti-
cle XI:1 of the General Agreement on Tarifts and Trade (GATT) 1994; (ii) the
subsidy scheme appears to be inconsistent with Article 3.1(b) of the Agree-
ment on Subsidies and Countervailing Measures (SCM Agreement); and (iii)
the failure to promptly publish the challenged measures appears to be incon-
sistent with Article X:1 of the GATT 1994. Indonesia claimed that the ban was
introduced for the preservation of natural resources and to boost Indonesian
participation in global value chains. In December 2019, the United States
requested to join the consultations.

The production of processed nickel products surged from 24,000 metric
tons in 2014 to 636,000 metric tons in 2020 (Huber, 2021). That year,
Indonesia had 16 operating nickel smelters, the majority producing NPI
and ferronickel. The five largest nickel smelters reached a combined annual
capacity of 880,000 tons, with four Chinese companies leading the industry
and Brazilian Vale occupying a distant fifth position with 70,000 tons annu-
ally. The number of smelters is expected to increase to 29 by 2025, accord-
ing to the MEMR," and Indonesia will likely be the source of almost all the
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growth in the supply of refined nickel for electric vehicle (EV) batteries over
the next decade.’® The nickel export ban increased downstream processing
because Indonesia’s exceptional resource endowment provided strong incen-
tives for investments, mostly from Chinese companies (Lebdioui and Bilek,
2021). However, its standing among Western mining investors has fallen
sharply: Indonesia is ranked the fourth worst mining jurisdiction globally
(out of 78 jurisdictions), outranked only by Venezuela, the Chubut province
of Argentina, and Tanzania, according to a survey of mining investors (Yunis
and Aliakbari, 2020).

The Indonesian government is preparing a new nickel strategy, considering
the possibility of levying an export tax on products with less than 70% nickel
content, and limiting the construction of smelters for class 2 (lower-grade)
products. This strategy is part of Indonesia’s policy approach for the energy
transition (Huber, 2021). The country aims to develop a fully integrated
domestic supply chain for nickel, from ore extraction to battery production
and EV assembling. The government has produced a road map for EV battery
development and storage systems through 2026.

For example, in 2021, LG Energy Solution and Hyundai from the Republic
of Korea (henceforth, Korea) jointly started building a $1.1 billion EV battery
plant in West Java. In addition, the Chinese company Huayou is involved in
several smelting projects on Sulawesi Island, including two projects with the
Indonesian unit of Vale, estimated to cost around $6.3 billion. Ford Motor
Company is negotiating its involvement in one of these projects. Huayou is
also teaming up with Tsingshan and Volkswagen Group China, with the goal
of supplying nickel and cobalt from Indonesia to support the production of
batteries.'

Battery manufacturers are also investing. In April 2022, China’s largest bat-
tery maker, Contemporary Amperex Technology Co., Limited (CATL), PT
Aneka Tambang, and PT Industri Baterai Indonesia (IBC) signed an agree-
ment to develop a project in Indonesia’s North Maluku Province that will
focus on nickel mining and processing, battery materials, and battery manu-
facturing, as well as battery recycling. CATL is investing in Indonesia through
QMB New Energy Materials, a joint venture with Tsingshan and Chinese bat-
tery recycler GEM. Korean battery maker LG Energy Solution is separately
partnering with IBC and Aneka Tambang to develop an end-to-end battery
supply chain in Indonesia.

When these new foreign investments materialize, Indonesia will account
for around half of the world’s growth in nickel production between 2021 and
2025, according to the International Energy Agency, and could become a
leading producer of nickel-based products, including EV batteries. The expec-
tation in Indonesia is that large investments will increase the economies of
scale and drive down costs, potentially making Indonesia a low-cost manufac-
turer, competitive in global markets.
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(1)  The case of Botswana

Diamonds were first discovered in Botswana in 1966, shortly after independ-
ence, with large-scale production starting in 1971. Diamond mining became
the greatest contributor to gross domestic product (GDP) (currently around
30%) and government tax revenues (currently around 60%) (Columbia Center
on Sustainable Investment, 2016). In the early 1980s, the government of Bot-
swana tried to promote the development of a diamond-cutting and -polishing
industry. However, global mining company De Beers, which dominated pro-
duction in Botswana and the sale and marketing of diamonds globally, did not
support this ambition, arguing that cutting and polishing activities were not
economically viable in Botswana. Three cutting and polishing factories were
established between 1980 and 1990, but none of them ever reported a profit.

A second opportunity emerged in 2005, when De Beers’ 25-year mining
license was due for renewal. Botswana’s negotiating leverage derived from De
Beers’ reliance on Debswana, a 50-50 joint venture with the government,
which was responsible for about 60% of the company’s global supply of rough
diamonds. Botswana obtained a guarantee from De Beers that a percentage
of the diamonds mined in the country would be allocated to national cutting
and polishing companies and that all sorting and valuing operations would be
undertaken in-country (UNIDO, 2012; Korinek, 2014). Subsequently, the
government invited foreign cutting and polishing companies to set up opera-
tions in the country with the promise of a guaranteed long-term allocation of
De Beers’ diamonds at 20% to 30% below the market price, on the condition
that they hire and train locals with cutting and polishing skills (IGF, 2018c;
2018d). Furthermore, a Diamond Academy was opened by the joint venture
to train diamond sorters and valuation staff (Korinek, 2014).

In 2008, the Diamond Trading Company (DTC Botswana), a 50-50 joint
venture between De Beers and the government, was established to sort and
value Debswana’s output and manage the supply of diamonds to the domestic
cutting and polishing industry. De Beers also agreed to move its aggregation
business — selecting and mixing the diamonds from De Beers mines for its
customers — from London to Gaborone, in the hope of creating considerable
spillovers to other industries such as hospitality, finance, and transportation,
since diamond buyers would now have to go to Gaborone to buy De Beers’
diamonds (Morris, Kaplinsky, and Kaplan, 2011).

Nonetheless, a remaining issue is the ability of Botswana’s diamond-cutting
and -polishing industry, which remains dependent on government incen-
tives, to compete with low-cost factories in Asia, especially in India. Unless
investments in support infrastructure decrease production costs substantially,
Botswana’s diamond-polishing sector may not survive in the longer term.
Moreover, its diamond processing industry is built on access to raw diamonds,
but domestic diamond reserves are expected to be exhausted in 30 to 40 years
(Columbia Center on Sustainable Investment, 2016).
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Institutional frameworks and coordination

High-quality institutions in charge of designing, governing, managing, enforc-
ing, monitoring, and evaluating LCRs are vital to accomplish their objectives.
Many regulatory entities do not have a deep knowledge of the mining supply
chain and its potential to generate revenues, businesses opportunities, and
employment. Many are understaffed or underfinanced and suffer from opaque
decision-making processes.

The effectiveness of LCRs can be affected by gaps in the institutional frame-
work and lack of coordination for the approval of cross-sector policies and
regulations, responsibility for which is scattered across many ministries, which
often operate in silos. Therefore, some countries have established dedicated
local content entities to coordinate and monitor progress, drawing on the
resources of all relevant government agencies. This is the case of the Local
Content Committee in Tanzania and the Industry Participation National
Framework Authority in Australia.

Reporting requirements are important tools to monitor LCRs, but their
efficacy depends on the capacity of the entity in charge of enforcing them.
Because many countries have yet to enact and enforce adequate report-
ing mechanisms, in practice, most existing LCRs enable noncompliance
(White, 2017), as shown in some of the previous examples. To address
this, governments are increasingly asking mining companies to submit local
procurement plans as part of their yearly reporting requirements. Yet some-
times, these reports cover only the firms’ local capacity-building activities
and are not suitable to monitor progress toward achieving broader desired
outcomes.

Insufficient collaboration between governments, the business community,
and civil society can lead to situations in which procurement targets are set at
unrealistic levels, causing enforcement difficulties or creating conditions that
facilitate influence peddling or corruption of public officials. LCRs can pro-
vide preferential treatment to stakeholders with strong vested interests or that
are politically affiliated and may engage in rent-seeking behavior; some exam-
ples of this effect are outlined above. Likewise, fear of competition may block
cooperation among mining companies, leading to a duplication of uncoordi-
nated initiatives that prevent local suppliers from achieving the scale needed
to become competitive.

Partnerships between mining firms, governments, training institutions, and
local stakeholders are important, in particular when implementing SDPs, as
they tend to be more effective when they benefit from the participation of
multiple institutional actors, including notably mining firms (African Natural
Resources Centre, 2021). For example, some subnational governments offer
technical assistance to SMEs in the procurement contract process or keep data-
bases of local suppliers to reduce information gaps that diminish their chances
of responding to tenders, thereby combining supply-side and demand-side
policies.
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WTO rules, investment agreements, and LCRs

LCRs and other measures to increase the use of domestic goods and services,
such as trade restrictions, subsidies, tariffs, and tax incentives, can introduce
distortions in favor of local producers and may therefore contravene a num-
ber of trade and investment agreement disciplines (see Annex Tables 3.Al
and 3.A2). The relevant WT'O commitments that relate to LCRs (Colum-
bia Center on Sustainable Investment, 2016; Korinek and Ramdoo, 2017;
Korinek and Bartos, 2012) are:

e The National Treatment Obligation (Article III of the GATT) clause pre-
vents governments from discriminating between like products from local
industries and imports. This applies to policies such as those that force
foreign companies to buy goods or services produced by locally owned
companies or hire local service suppliers.

e The Agreement on Trade-Related Investment Measures (TRIMs) prohibits
the use of most forms of performance requirements on goods, set out in
an “illustrative list.” These apply to domestic sourcing requirements, either
in the form of lists of goods or quotas or percentages, as well as require-
ments to sell products domestically. However, developing countries have
derogations to some of those commitments outlined in Article XVIII of the
GATT.

e Article XI:1 of the GATT imposes a general ban on quantitative export
restrictions, but Article XI:2 and Article XX offer broad-scope exemptions
to the ban on export quotas. Notably, Article XX(g) allows for quantitative
restrictions relating to the conservation of exhaustible natural resources on
the condition that “such measures are made effective in conjunction with
restrictions on domestic production or consumption.”

e The SCM Agreement prevents governments from providing incentives
and granting subsidies that are contingent on sourcing goods domestically.
Common subsidies, such as targeted tax preferences, may also be actionable
under WTO rules.

e The General Agreement on Trade in Services (GATS) regulates LCRs with
regard to foreign investment and employment. Local equity requirements
and employment quotas are generally prohibited, but these are only regu-
lated to the extent that countries have taken specific commitments.

Despite clear rules prohibiting certain forms of LCRs, many countries main-
tain them or have introduced new ones in recent years. Countries that joined
the WTO after 1995 have been subject to closer scrutiny and tighter obliga-
tions, and some of them, such as Kazakhstan, have agreed to remove many
LCRs during their accession negotiations (Korinek and Ramdoo, 2017).
Measures imposing LCRs have been the subject of significant exemptions
for developing countries within WTO rules, including to support infant indus-
tries and address balance-of-payments problems. Moreover, TRIMs apply to
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restrictions on goods; regarding services, they only apply to commitments
contained in countries” GATS schedules.

Few complaints regarding LCRs in the extractive industries have been
brought to the WTO, although some have been filed regarding export restric-
tions (see claims regarding Indonesia and the case against China described
earlier). Disputes regarding the enforcement of LCRs go through the WTO’s
settlement system, which is usually a costly and long process (African Natural
Resources Centre, 2021); moreover, the WTO dispute settlement system has
been effectively halted in recent periods.

International and bilateral investment treaties often go beyond WTO
restrictions, e.g., by including restrictions on performance requirements for
technology-transfer and R&D programs to be conducted in-country. They can
also contain fair and equitable treatment obligations preventing governments
from interfering with foreign investors’ “expectations” for their operations.
Most treaties do not include these provisions but, when included, the obliga-
tions tend to be implemented more frequently, since these agreements usually
use investor-state arbitration rather than the WTO?s state-to-state arbitration
system, which increases the likelihood of complaints being filed (Columbia
Center on Sustainable Investment, 2016).

Some reflections regarding the economic impacts of LCRs

Many LCRs lack a broader policy framework, such as overall political econ-
omy objectives, policy statements, and national development plans, to sup-
port them. Many countries have adopted stringent targets in regulatory
instruments that lack detail and clarity and have a narrow scope of objec-
tives. Before introducing them, governments must ascertain where the min-
ing sector fits in relation to national development objectives, including its
potential contribution to foster employment, government revenues, and
economic diversification.

Demand-side, requirement-based LCRs often aim for high percentages of
local content without developing a detailed view of procurement spending,
establishing a baseline of local suppliers’ capabilities, and quantifying the
trade-offs from specific initiatives in terms of value added created (Elborai
etal.; 2019).

Inaccurate understanding of mining firms’ procurement needs and of the
absorptive capacity of local suppliers have led to the prescription of unrealistic
targets, set beyond levels that local firms can meet, especially in countries with
a weak industrial base and a private sector that is small, informal, and with low
productivity. This can be a deterrent to the mining industry, especially without
supporting government-sponsored supply-side measures. This was one of the
issues confronted by Ghana’s many LCRs applied to the mining sector.

While a broad definition of local content provides more flexibility for firms
to meet targets and objectives, it is difficult to assess to what extent LCRs create
local value-added and spillover effects for the rest of the economy. Ownership
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requirements do not always yield the best outcome in terms of domestic value
added (ACET, 2017). Local ownership is not a relevant factor as long as com-
panies create economic opportunities, and employment, and improve local
labor skills (Esteves et al., 2014 ). Foreign-owned but locally based businesses
can add value to the local economy, whereas local sourcing of imported goods
usually does not. Duty-free imports of inputs by domestically owned firms
place potential local producers and suppliers of such inputs at a disadvantage.
For example, in less developed countries with a weak industrial base, many
mining firms may report a relatively high percentage of local sourcing while,
in reality, a large proportion of purchases originate from imports by local firms
or representatives of foreign suppliers. This was found in Kazakhstan before it
removed many of its LCRs; correspondingly, when the LCRs were removed,
few local jobs were lost or displaced.

Ownership requirements can also create an environment conducive to
lack of transparency, corruption, and favoritism, where benefits may be cap-
tured by local elites embracing rent-seeking behaviors and failing to encour-
age entrepreneurial development. They tend to be ineffective, as foreign
companies may bypass limits imposed on dividend distribution and exert
effective control of joint ventures through shareholders’ agreements. Experi-
ence with such practices in South Africa prompted the authorities to institute
a Code of Good Practice for the South African Mineral Industry to define
ethics of conduct and prevent abuses such as fronting practices (Korinek and
Ramdoo, 2017).

Prescriptive beneficiation (downstream processing) requirements have
often failed because there is little guarantee that domestic processing indus-
tries can become competitive in the longer term. For example, in late 2019,
Zambia was forced to end a 15% export tax on raw gemstones because the tax
was decreasing investments in the sector, and overall production had fallen.
Another high-profile case was Tanzania’s ban on exports of raw gold, silver,
copper, and other metallic minerals starting in March 2017. The ban did not
achieve its goal of having mining companies invest in processing facilities, and
raw mined gold stockpiled in the country until the ban was lifted (Geipel, de
Weerdt, and Alarcon, 2021). Another illustration among many is the Indone-
sian bauxite sector, which has not recovered its exports since the export ban
on bauxite was instituted in 2014.

The examples of Indonesian nickel and Botswanan diamonds show, how-
ever, that governments have more leverage in negotiations with foreign
investors regarding prescriptive beneficiation requirements when the coun-
try possesses an exceptional resource endowment. In the case of Indonesian
nickel, the draw of a substantial share of global reserves of high-quality ore,
high projected demand for the mineral for batteries, and continued depend-
ence on access to the mineral by China forced investments in downstream
smelters. In Botswana, the favorable conditions guaranteeing access to cheaper
rough diamonds granted to downstream cutting and processing firms incen-
tivized investors to open facilities. However, even these examples call into
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question the longer-term sustainability of the downstream processing opera-
tions — in Indonesia for reasons of investment climate and in Botswana due to
falling diamond reserves and lower productivity among diamond-cutting and
-polishing operations compared with international competitors. Moreover,
the global market for the specific mineral must present very favorable trends,
with high projected future demand threatening a potential situation of scar-
city, for such policies to be feasible even in the medium term.

Governments are more likely to achieve their aims if they are bargaining
from a favorable position either because they have strong negotiating capac-
ity or because the mining company needs to renew the terms of its license or
concession in a mine that is an essential component of its profitability. Bot-
swana has expanded its reach through the value chain of diamond valuation,
aggregation, and sorting in a step-by-step fashion, in the context of subse-
quent license and permit negotiations (Korinek, 2014 ). This gradual approach
helped to ensure the industry partner was supportive of the policies and that
responses were found to supply-side constraints, such as the opening of a Dia-
mond Academy to train potential employees for diamond sorting, valuing, and
aggregation jobs.

Although empirical evidence suggests that “best efforts” clauses do not
have much impact on their own (Geipel, de Weerdt, and Alarcon, 2021), the
reality on the ground suggests that mandatory quantitative LCRs have yet to
generate significant amounts of locally sourced inputs or strengthened inter-
sector linkages. Local employment and some training of the local workforce
appear to have been their most successful outcomes (Ellis and McMillan,
2020; White, 2017).

Supply-side initiatives appear to work better than prescriptive targets when
they focus on building workforce skills — through both targeted training and
skills-transfer activities, including in business management skills — and the
capacity of local businesses to supply goods and services competitively and
integrate in global supply chains (McCulloch et al., 2017). Some of the most
interesting examples come from public—private partnerships that combine
mining firms’ SDPs with government-sponsored skills transfer and training
initiatives developed in close collaboration with universities and technical
centers. These exist in many countries; one example covered above comes
from Chile’s copper sector.

More generally, it appears that countries applying more inclusive approaches
have been more successful than those following more protectionist methods
focused on short-term goals and narrow targets. Policies that fail to consider
long-term economic diversification objectives, focusing instead on narrow tar-
gets for the local sourcing of goods and services and the employment of the
local workforce, are likely to generate businesses and skills that are dependent
on the mining sector or even on a specific project (Weldegiorgis, Dietsche,
and Franks, 2021; Lebdioui, 2019). Value added, created exclusively within
the mining industry, perpetuates the vulnerability to commodity price fluctua-
tions and macroeconomic shocks (Marcel et al.; 2016; ACET, 2017). This
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is the case in particular of the downstream linkage policies implemented in
Botswana.

LCRs tend, incorrectly, to be considered fiscally neutral, not presenting any
financial implications for the government. In fact, they can create fiscal short-
comings if they negatively affect the profitability of the mining sector, reduc-
ing the amount of taxes and royalties collected by the government. LCRs can
be costly to implement due to the incentives granted to promote the use of
local inputs and develop competitive local supplier businesses. Governments
often face a trade-off between maximizing tax revenues and developing local
content, but the extra cost of adopting LCRs can be justified only if it expands
the tax base over the long term (Marcel et al., 2016).

This will fail to materialize when LCRs reduce the industry’s competi-
tiveness. Protectionist measures can lead to the prevalence of uncompetitive
suppliers for long periods, raising production costs and having a detrimental
effect on sectors using mining products as inputs (McCulloch et al., 2017).
On the other hand, imported intermediate goods and services are an impor-
tant channel to increase productivity and the adoption of new technologies
and can play a significant role in integration in global value chains. By increas-
ing the specialization in the production of specific inputs, they can generate
economies of scale that maximize productivity and provide opportunities to
move into higher value activities over time through upgrading (Korinek and
Ramdoo, 2017).

Finally, LCRs can cause disruption in global markets, in particular when
they target minerals considered “critical” for certain key industrial sectors,
inflicting supply risks, and affecting the sustainability of industries in resource-
dependent countries. In a few instances in which LCRs are not WT'O-com-
patible, this has led to costly disputes. For example, beginning in 2006, China
imposed several restrictions on the export of rare earth metals and quotas
on the export of unprocessed ores. This contributed to a steep increase in
prices starting in 2010. In 2012, the United States initiated a dispute at the
WTO against these restrictions, which the EU, Japan, and Canada joined as
complainants. In 2014, the WTO Appellate Body decided in favor of the com-
plainants, and China was required to remove its export restrictions.

Policy implications: from local value added to integrating
global supply chains

Economy-wide impacts must be taken into account when considering imple-
menting LCRs. If used, LCRs should be part of broader public policies, insti-
tutional arrangements, and partnerships that public authorities put in place
to leverage the sector’s contribution to broader economic diversification
(Dietsche, 2017). In particular, it should be kept in mind that supporting
sectors that are dependent on mineral extraction may not increase economic
diversification, may increase the impacts of resource price cycles, and may have
substantial environmental consequences.
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More generally, governments can adopt a broad set of horizontal meas-
ures to remove constraints to business development throughout the econ-
omy, with an aim to promote macroeconomic stability; provide regulatory
clarity and stability; support SMEs; and improve infrastructure in areas like
energy, transport, communications, information technology, and finance. A
supportive environment can be created for the mining industry and its sup-
pliers by removing overly burdensome regulatory requirements, improving
business infrastructure, promoting skills development, strengthening institu-
tional coordination and collaboration among local suppliers, and supporting
increased access to finance, in particular for SMEs often ill-equipped to access
global supply chains (AfDB and Bill and Melinda Gates Foundation, 2015).
LCRs that are more likely to deliver on their expectations are (i) guided by
a comprehensive understanding of firms’ procurement needs, strategies, and
capabilities; (ii) based on a thorough understanding of the local capacities
and bottlenecks to their enhancement; and (iii) cognizant of the factors that
may impact policy effectiveness and the potential unintended consequences
of such measures.

If prescriptive LCRs are to be introduced, they should be based on fore-
casts of the mining industry’s future needs, spending projections for specific
goods and services in existing and future mining projects, and assessments of
the capacity of local firms to supply goods and services of sufficient quality at
competitive prices. An evaluation of the skills and competencies required by
the industry, as well as the timing and quantity of labor force requirements,
should be used to inform potential policy reforms in education and training in
order to strengthen and upgrade skills (IGF, 2018a, 2018¢).

LCRs must be aligned with what can be realistically implemented, given the
capacity of local suppliers, to ensure the long-term competitiveness of the min-
ing industry. Before the decision is made to introduce them, a detailed analysis
of the procurement needs of mining firms should be undertaken, ideally in
close conjunction with the firms, as was done by Canada and Australia. The
analysis should assess the type of procurement opportunities that are available
in major projects for each phase in their life cycle, as well as the capacity of
domestic suppliers and the workforce to respond to the needs of these pro-
jects, leading to the identification of the gaps that need to be filled to enable
them to take advantage of existing and potential opportunities.

If demand-side policies are implemented, they tend to work better when
pursued in conjunction with supply-side policies. For example, governments
can complement regulation establishing minimum targets or quotas for local
employees by implementing measures to promote training and skills develop-
ment of the workforce. Although the form and content of training plans can
be a voluntary component of a company’s human resources program, some
countries have mandated training requirements or support for the develop-
ment of training facilities (IGF, 2018e).

Prescriptive LCRs entail long time frames between their announcement and
effective implementation. As such, they are vulnerable to changes in market
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prices and in political commitment (ACET, 2017). If countries nonetheless
want to implement them, they should be introduced gradually, in a phased
approach, along with capacity-building efforts to allow domestic suppliers
to adjust to them. Governments should periodically assess progress against
objectives, adjusting them as local capacity increases and knowledge about
future supply and demand improves. Any protection provided to local suppli-
ers should be temporary and disbanded gradually. Sunset clauses, which pre-
scribe that a regulation shall cease to have effect after a specified date, are good
practice in local content policies (African Natural Resources Centre, 2021).

Mining companies might be required or voluntarily take the initiative to
design and implement SDPs. Larger companies are better placed to develop
and implement such programs, but cooperation among firms, coordinated,
for instance, by a Chamber of Mines, can facilitate the participation of
smaller companies. Examples of successful supplier development programs
include Anglo American’s Zimele Enterprise Program in South Africa and
the joint Newmont-International Finance Corporation’s Ahafo Linkages
program in Ghana.

In some cases, mining companies support local suppliers by implementing
measures other than LCRs, such as (i) breaking large contracts into smaller
ones (unbundling) so that local firms may provide a smaller portion of the
total contract tendered; (ii) posting all contracts, tender opportunities, and
instructions for bidding processes on local supplier portals; (iii) sole-sourcing
arrangements with local suppliers or firms from disadvantaged groups; (iv)
stipulating requirements for outside suppliers to subcontract or enter into
joint ventures with local firms; (v) assigning higher preference weightings
to local businesses in competitive bidding processes or providing them with
longer time frames for bidding; (vi) price-matching, allowing local suppliers
to match the price of other suppliers; (vii) supporting local suppliers to obtain
the certifications necessary to respond to tenders or compete for contracts;
and (viii) using procurement methods in which bids are awarded to local sup-
pliers when their price is within a certain percentage of the best offer —e.g., 2%
in Ghana, 10% in Tanzania, or within 20% of the lowest foreign bid price in
Kazakhstan (Esteves et al., 2014).

Monitoring and reporting of policy outcomes, potentially with in-built
sanctions for noncompliance, is key to increasing understanding about
policy design and implementation. Governments and industry should
publicly report on procurement processes, contracted suppliers, spending,
and tax implications to improve oversight and accountability (Pitman and
Toroskainen, 2020). Monitoring of LCRs has, in many cases, shown them
to be ineffective. However, Australia and Ghana have implemented strong
reporting mechanisms with sanctions if firms do not report on their local
content objectives.

Mining companies are highly dependent on contractors and suppliers as a
source of technological innovation. Empirical evidence shows that local sup-
pliers that thrive are generally incumbent firms whose experience in the market
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has allowed them to develop close relationships with large mining companies
and benefit from their support. Their most important market niches seem to
be in areas where there is less foreign competition because of their specific
context (e.g., ore characteristics, harsh natural environments, or water scar-
city). Investing in R&D can help enable local firms to move up the value chain
and increase their competitive capacity. Moreover, strong innovation systems
seem to be strongly correlated with robust performance in the export of min-
ing services (Molina, Olivari and Pietrobelli, 2016).

Governments in mineral-rich countries should ultimately seek to maximize
value addition throughout their economy rather than the share of domestic
content in the minerals sector — thereby increasing the potential for integra-
tion in and benefit from global supply chains. Many resource-rich countries
have been moving from prescribed domestic procurement requirements to
creating conditions that facilitate the export of services and the integration of
suppliers in global supply chains.

There are many situations in which a single country’s mining operations do
not provide sufficient demand to achieve the economies of scale required for
suppliers to be competitive. In these cases, a regional approach would be desir-
able. To date, however, no regional SDPs have been put in place.

Disclaimer

This contribution builds on the publication Korinek, J. and 1. Ramdoo
(2017), “Local content policies in mineral-exporting countries”, OECD
Trade Policy Papers, No. 209, OECD Publishing, Paris, https://doi.
org/10.1787 /4b9b2617-en. The additional opinions expressed and argu-
ments employed herein are those of the authors and do not necessarily reflect
the official views of the OECD or of its member countries.

Notes

1 Mining procurement on goods and services typically represents more than 40%
of total spending, while taxes and royalties are typically 10% to 20% (Geipel, de
Weerdt, and Alarcon, 2021). The mining project life cycle is composed of four
main stages — exploration, construction, production, and closure — with firms
spending 75% to 90% of their total expenditures during the production stage (Mc-
Kinsey, 2013).

2 A review of mandatory quantitative LCRs found that in all but one case, the price

of products in the affected sectors increased (Stone, Messent, and Flaig, 2015.

p- 8).

See also IGF’s detailed case study on Ghana (IGF, 2018b).

This type of requirement is also mandatory in Tanzania since 2018.

The METS sector includes equipment manufacturers; contractors; engineering,

purchasing, and construction management companies; small and medium-sized

software companies; consultancies; and technology and support services.

6 BHP defines world-class suppliers as those that sell more than 30% of their product
internationally, have standards equal to the industry leader, and add a high level of
value to their customers.

[S201% “NNUN)
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7 A cluster is defined as the geographic concentration of a combination of related
industries and associated and supporting institutions (companies, specialized and
service providers, among others), which have various links in common such as
knowledge, skills, inputs, and demand, among others (Lab6 Fossa, 2021).

8 Divestment obligations require foreign mining companies to sell shares to Indo-
nesian parties, either government or private business entities. The price of the di-
vested shares is stipulated at fair market value, without considering the mineral
reserves at the time of divestment. Smelter companies are 100% open for foreign
ownership, with no share divestment requirement.

9 Indonesia’s high nickel grade and high iron content made it ideal for China’s stain-
less steel production. Higher-grade nickel ores require less energy to process, which
significantly lowers smelting costs.

10 A third mineral that was subject to export bans of unprocessed ore was copper. In the

case of copper, the government of Indonesia engaged in negotiations with Freeport-

McMoRan over divestment obligations linked to the conversion of the contract of

work of the Grasberg copper mine into a special mining business license, ultimately

leading the company to yield a 51% share in the project to the government. In Octo-
ber 2021, in observation of the 2017 regulations, Freeport-McMoRan started con-
struction of a $3 billion copper smelter in the Gresik special economic zone, East Java,
with annual capacity of 600,000 tons of copper cathode, and a $200 million precious

metal refinery with annual output capacity of 54 tons (1he Jakarta Post, 2021).

11 The ban distinguishes between two types of minerals: type 1 minerals (bauxite,

nickel, tin, chromium, gold, and silver) must be fully processed before being ex-

ported; type 2 minerals (copper, iron, lead, manganese, ilmenite, tantalum, and
zinc) could be exported as concentrates without further refining until January

2028 provided that the industry (i) develops smelting facilities individually or col-

lectively; and (ii) pays export duties that vary depending on the degree of concen-

tration (IGF, 2018¢).

12 See United States Geological Survey (n.d.).

13 Indonesian nickel is sold in the form of unprocessed ore; nickel pig iron (NPI)

and ferronickel, lower-grade intermediates used in stainless steel (called Class 2

products); and nickel matte, a high-grade intermediate used to make nickel metal

or chemicals (Class 1 nickel). The country is rich in laterite ores, which are a good
feed for Class 2 products used in steel making, but lacks sulphide ores, primarily
used to produce battery cathode products that contain a minimum of 99.8% nickel.

Still, recent technological developments have allowed the use of laterites to make

intermediate products like mixed hydroxide precipitate (MHP) via hydrometallur-

gical processes such as high-pressure acid leach (HPAL) and be further refined to

Class 1 nickel (Huber, 2021).

14 See Christina (2021).

15 See Lennon (n.d.).

16 In a related development, PT ChengTok Lithium Indonesia, a joint venture be-

tween China’s Shenzhen Chengxin Lithium Group Co. Ltd. and a subsidiary of the

Tsingshan Group, will invest $350 million in a lithium project for the EV battery

sector, located in Sulawesi’s Morowali Industrial Park, where Tsingshan already

operates an NPI smelter.
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Annex. Consistency with

WTO rules

Table 3.A1 Consistency of Local Content Policies with WTO Provisions

Measures

Relevant WTO

Consistency with

Provisions WTO
Measurves affecting sourvcing of inputs
Local procuvement vequivements
Quota related to A percentage of TRIMs illustrative  Quotas or
local sourcing value added or list para. 1 (a) specific
specific volume of percentages
intermediate inputs prohibited
to be purchased
locally
Trade balancing Imports of one TRIMs illustrative  Prohibited
requirements product linked to list 1(b)
export performance for internal
of other products measures; 2
(a) for border
measures
Manufacturing Certain products TRIMs illustrative  Prohibited
requirements are required to be list
manufactured locally
Limitations on Amount of goods and ~ GATT Art. IIL.5;  Prohibited
imports services that can be GATT Art.
imported for the XI.1; TRIMs
production process is illustrative list,
limited para. 2(a)
Foreign exchange  Restrict the inflow of TRIMs illustrative  Prohibited
restrictions foreign exchange list, para 2 (b) Exception for
attributable to developing
an investor to countries
constrain the GATT Arts.
amount of imported XII and
intermediate goods XVIII:B

(Continued)
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Tnble 3.A1 (Continued)

Measures

Relevant WTO
Provisions

Consistency with
WTO

Preference for
local substitutes

Investors to purchase
local substitutes
for imports if
“like product” is
manufactured locally

Ownership requivements

Local equity Some proportion of
participation equity must be held
locally

Employment vequivements

Local Specified employment
employment targets must be met
targets

GATT Article

I11.4 (national
treatment) if
(i) imported
products are
accorded less
favorable
treatment
compared to
local suppliers;
(ii) imported
goods and

the domestic
products are
considered like
products; and
(iii) measures
are inscribed
in laws,
regulations, and
requirements.

GATS Art.

XVI for
market access
restrictions
and Art. XVII
for national
treatment, in
schedule of
commitments

GATS Art.

XVT for
market access
restrictions
and Art. XVII
for national
treatment,
provided in
schedule of
commitments

Prohibited

Prohibited only
if countries
have taken
commitments
in their
services
schedules;
otherwise not
disciplined

Prohibited only
if countries
have taken
commitments
in their
services
schedules;
otherwise not
disciplined
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Measures Relevant WTO Consistency with
Provisions WTO
Quotas for A maximum number Prohibited only
foreign of expatriate staff is if countries
employment specified have taken
commitments
in their
services
schedules;
otherwise not
disciplined
National Certain staft must Prohibited only
participation in be nationals or if countries
management a schedule for have taken
“indigenization” of commitments
management must in their
be set services
schedules;
otherwise not
disciplined
Technology transfev vequivements
R&D Investors should GATS Art. IV; Prohibited
requirements commit to invest in TRIPS Arts. 3,
R&D locally 7,and 8; SCM
Agreement
Arts. 2 and 8
Technology Specified foreign Not disciplined
transfer technology be used
locally
Measuves affecting production
Minimum export  Certain percentage of ~ GATT Art. IIL.5;  Prohibited
requirements production must be GATT Art.
exported XI.1; TRIMs
illustrative list,
para. 2(a)
Trade balancing Imports must be a TRIMs illustrative  Prohibited
requirements certain proportion list 1(b)
of locally produced for internal
exports, either in measures; 2
terms of volume or (a) for border
in terms of value measures
Domestic sales Certain product may GATT Art. IIL.5;  Prohibited
requirements not be exported GATT Art.
XI: 1; TRIMs
illustrative list
2(c)
Market reserve Some markets are GATT Art. 1114 Prohibited

policy

reserved for local
production

(Continued)
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Tnble 3.A1 (Continued)

Measures Relevant WTO Consistency with
Provisions WTO
Product Some products to be GATT Art. IIL5;  Prohibited
mandating exported by the GATT Art.
requirements hosting country only XI: 1; TRIMs
illustrative
list 2(c)
Licensing Investors to obtain GATT Art. XI.1 Prohibited
requirements license for
production in the
host country
Technology Investors are TRIPS Arts. 3, Disciplined
transfers committed to a 7,and 8; SCM
specified embodied Agreement
technology Arts. 2 and 8
Other measures
relevant to
LCPs
State trading Foreign firms to enter  Article XVII Provision does
enterprises into joint venture of GATT, not regulate
with SOEs applicable when obligations of
SOEs enter foreign firms
commercial to enter into
operations joint venture

Subsidies to
support local
suppliers

Governments give
financial incentives
to local suppliers to
favor local products
over imports

Subsidies to R&D  Government policies

and innovation

support R&D and
innovation

SCM Art. 3.1(b)

SCM Art. 8.2

with SOEs

Actionable
if specific;
otherwise
non-actionable

Actionable
if specific;
otherwise
non-actionable

Art. = Article, GATS = General Agreement on Trade in Services, GATT = General Agreement
on Tariffs and Trade, LCP = local content policy, R&D = research and development, SCM =
Agreement on Subsidies and Countervailing Measures, SOE = state-owned enterprise, TRIMs
= Trade-Related Investment Measures, TRIPS = Agreement on Trade-Related Aspects of Intel-
lectual Property Rights, WT'O = World Trade Organization.

Note: Exceptions for developing countries — developing countries are permitted to retain TRIMs
that constitute a violation of GATT Art. IIT or XI, provided the measures meet the conditions of
GATT Art. XVIII, which allows specified derogation from the GATT provisions for the economic
development needs of developing countries.

Source: Korinek and Ramdoo (2017), adapted from Greenaway (1992); McCulloch et al. (2001).
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Table 3. A2 Measures Not Prohibited by WTO Rules

Measures

Remarks

Measuves affecting imports
Tariff measures

Nontariff measures (of a
quantitative nature)

Measures to support entevprises

Exchange rates

Government
procurement

Export finance/
insurance/guarantees

Production subsidies
Trade finance
Measurves to promote technology

Technology-related
requirements for FDI
(e.g., technological
transfer)

Support to R&D/
innovation

Human capital
development

Employment of local
labor

Regional assistance

Investment incentives

Export performance
requirement as
a condition for
investment
Equity requirement
by FDI

WTO does not prohibit tarifts. Countries must
bind their tariffs and can modify their tariff rates
within the range if bound tariffs are different to
applied tariffs.

Generally prohibited (QRs, licensing, etc.) but
with the exception for imposition of import
quotas for BOP purposes (Art. XVIII:B). This is
temporary in nature.

No WTO agreement deals expressly with exchange
rates, although GATT Art. XV concerns
exchange arrangements.

Permitted, except if a country is member of the
GPA.

Allowed but may be considered an export subsidy
if they are granted at premium rates insufficient
to cover long-term operating costs and losses.

Allowed if nonspecific’
Not prohibited

Not prohibited

Unless specific, otherwise permitted
Not prohibited
Not prohibited

Not prohibited

Not prohibited

Not prohibited

Measures subject to disciplines under specific civcumstances

Credit subsidies

Not prohibited, provided they are not product or
sector specific

(Continued)
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Tnble 3.A1 (Continued)

Measures Remarks

Tax subsidies/holidays Not prohibited, provided they are not product or
sector specific

Clusters/EPZ/SEZ Not specially regulated by a particular WTO

Agreement”” but may be subject to disciplines
when measures contravene other WTO
disciplines (e.g., subsidies, etc.). Fiscal facilitation
provided in SEZ is not prohibited.

Contingency measures

Safeguard measures These measures allow countries to apply import

Anti-dumping measures restrictions in particular circumstances, provided

Countervailing they can prove their economy/economic actors
measures are affected by (i) a surge in imports (safeguard);

(ii) a product that is being sold below its normal
price on the domestic market by an exporting
country (dumping); and (iii) a distorting effect
of'a subsidy by a foreign government.

Art. = Article, BOP = balance of payments, FDI = foreign direct investment, GATT = General
Agreement on Tariffs and Trade, GPA = Government Procurement Agreement, QR = quantitative
restrictions, R&D = research and development, SCM = Agreement on Subsidies and Countervail-
ing Measures, SEZ = Special Export Zone, WT'O = World Trade Organization.

* The WTO Agreement on Subsidies and Countervailing Measures disciplines the use of subsi-
dies. The disciplines only apply to “specific subsidies,” that is, to subsidies available only to an
enterprise, industry, group of enterprises, or group of industries in the country that gives the
subsidies. They can refer to domestic or export subsidies.

** SEZ is mentioned in a footnote to GATT Art. XVI and in the SCM, excluding from the defini-
tion of a subsidy one of the fiscal facilitation measures provided to SEZs — an exemption from
import duties and taxes on goods exported from SEZs.

Source: Korinek and Ramdoo (2017).



4 The unintended consequences of
high regional content requirements

Keith Head, Thierry Mayer, and Marc Melitz

1 Introduction

When the Trump administration launched its revision of the treaty governing
trade between the US and its neighbors, the US negotiators emphasized the
need for stricter rules of origin. The US Trade Representative, Robert Light-
hizer, reportedly asked his counterparts to raise the regional content require-
ment (RCR) to 85%, a large increase from the level set in 1993 (62.5%).!
Canada and Mexico balked at such a high rate, and the three parties finally
settled on an increase to 75%, bolstered with additional binding require-
ments. The political appeal of stricter origin rules lies in the hope that they
will increase domestic employment in the parts industry. Lighthizer (2020)
acknowledged this intent, writing “The USMCA rebalances the NAFTA to
promote increased production in the United States and North America.”

From an economic standpoint it is hard to justify onerous restrictions on
sourcing. If the goal is merely to limit imports of parts, then tariffs on parts
would be a more efficient tool. While trade agreements that lack a common
external tariff need some rule of origin to prevent back-door entry to the
high-tariff market via the low-tariff country, this issue was not relevant in the
USMCA negotiation for two reasons. First, because the actual differences in
tariffs were small, so much smaller content restrictions would be sufficient to
prevent this tariff-hopping.? Second, it was the lower-tariff member, the US,
that was asking for the stricter rules.

Going back to the work of Grossman (1981), economists have investigated
whether, even as protectionist devices, strict rules of origin could fail to achieve
their goals. Grossman’s Proposition 3 (p. 591) states that small increases in
local content requirements have ambiguous effects on industry value added,
defined as the sum of value added in components and in final goods.

Whereas the content protection policy causes an increase in the output
of domestic components, it will normally result in a concomitant con-
traction of final good production. Which effect will dominate depends
on how sensitive intermediate good production is to changes in its out-
put price, and how sensitive final good production is to changes in the
price of its intermediate input.

DOI: 10.4324,/9781003415794-4
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In this chapter, we extend the Grossman approach to take into account the
very large number of diverse parts that go into modern manufactured goods
such as automobiles. For each part, the firm decides whether to source it from
inside the region (where there is a free trade agreement) or from outside coun-
tries. The core trade-off the firm faces is that within-region sourcing helps it
comply with rules of origin (RoO), but necessitates forgoing opportunities to
obtain cheaper parts elsewhere. In section 4, we give an overview of the theo-
retical model developed in Head et al. (2022) that analyzes these trade-offs.
We show that RoOs generate competing incentives for part sourcing within a
Regional Trade Area (RTA). Even though the rules are intended to relocate
production of parts within the RTA, they can have the opposite effect when
they are overly restrictive. This main result does not work via declines in final
goods production, as in Grossman (1981). However, we also quantify the
negative impact of higher costs induced by the RoOs for part production.
This quantification exercise predicts how any given RoO would affect market
share changes and the associated production and employment changes across
all vehicle plans selling in the region. Drawing on the attractive aggregation
properties of our model, we derive average price, market share, production,
and part employment changes across groups of carlines — including the group
of all carlines assembled within the region.

This chapter is organized as follows. Section 2 provides an overview of
recent changes in rules of origin that impacted the auto industry in North
America and Europe. The following section presents empirical patterns of
sourcing in North America that inform the model and the way we quan-
tify it. Section 4 summarizes the key mechanisms of the model developed in
Head et al. (2022). We then estimate the model to fit the pattern of sourcing
observed at the level of individual car models prior to the 2020 changes in
RCRs. Section 5 describes how we use that fitted model to evaluate the impact
of counterfactual RoOs. Section 6 reports the effects of changing those rules
for both NAFTA and the EU-UK trade agreement.

2 Changing rules of origin in North America and Europe

Rules of origin in the auto industry were first introduced in the 1965 Auto
Pact between Canada and the United States. To avoid non-US companies set-
ting up sales enterprises in Canada to serve the US market, it was agreed that
only cars with 50% content from the US and Canada would benefit from the
new tariff-free regime.? In the negotiation of the North American Free Trade
Agreement in 1991, the American side sought a more restrictive rule. Irwin
(2017) describes the initial negotiating positions and how they reached the
peculiar regional content requirement of 62.5%:

Rules of origin were particularly important in the case of automobiles.
The US auto industry wanted high North American content rules to
ensure that Mexico did not become an export platform for Japanese
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or other foreign producers who would simply send parts to Mexico for
assembly and then ship the vehicles into the United States. . . . For
NAFTA, the United Auto Workers pushed for an 80 percent rule, Ford
and Chrysler 70 percent, and General Motors 60 percent. Mexico and
Canada wanted to keep the 50 percent requirement in the US-Canada
FTA, but reluctantly accepted 60 percent. US negotiators had promised
auto producers a number higher than 60 percent to prevent their oppo-
sition. While they were able to persuade Mexico to go to 65 percent,
Canada remained firm at 60 percent and so the negotiators split the dif-
ference and arrived at a 62.5 percent rule.

Irwin goes on to describe how the US compromise led to an apoplectic call to
the US trade negotiator from Ford’s CEO, who felt betrayed by the failure to
obtain the promised 65%. The case points to the central importance assigned
to rules of origin as well as the presumption that US producers would benefit
from a stricter rule of origin than the one the US had settled on for NAFTA.
When President Trump’s negotiators set out to replace NAFTA, one of
their focal points was stricter rules of origin for the auto industry. Eventu-
ally, Canada, the US, and Mexico agreed in 2019 to replace the 1994-2020
NAFTA with a new agreement called the USMCA (in the United States).
Lighthizer (2020) offered the following justification for stricter rules of origin:

The USMCA rebalances the NAFTA to promote increased production
in the United States and North America and to ensure that non-parties
do not gain unwarranted benefits through the agreement. The USMCA
features innovative rules of origin for automobiles and automobile parts
that, once fully implemented, will create strong incentives to invest and
manufacture in the United States and North America.

The new agreement devoted 39 pages in an appendix to the new rules, so we
cannot do full justice to their complexity here. The following were the main
ways in which the requirements for qualifying for tariff-free treatment became
more difficult for the auto sector:

1 The minimum North American regional content requirement (RCR) was
increased to 75% (from 62.5%).

2 A new labor value content (LVC) rule requires that 40% to 45% of auto
content be made by workers earning at least $16 per hour.

3 Seventy percent of both the steel and the aluminum going into each car
must originate in North America.

4 Six “super-core” parts — including engines and transmissions — must them-
selves comply with the 75% RCR.

The new requirements are clearly intended to discourage firms from
sourcing parts from outside North America: if the vehicles currently
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assembled in the USMCA area with non-USMCA parts do not satisty the
new higher requirements, they will no longer qualify for duty-free imports
within the USMCA area. The $16 hourly wage minimum also tilts sourcing
preferences against Mexico in favor of Canada or the US. This is because
cither factory wages must quadruple from about $4 per hour, or the cars
made with Mexican parts become non-compliant and have to pay tariffs.
While this Mexico-specific feature of the USMCA RoO is important, it
does not fit well within our modelling structure, so we leave further quan-
tification of its consequences to future work. However, our model does say
something about the qualitative effects of the labor-value requirement. The
policy appears to be designed to lower the attractiveness of Mexico as a
supplier. However, a less competitive Mexican supply sector also raises the
expected costs of cars assembled elsewhere in North America. Thus, it could
bring additional unintended consequences beyond those that we quantify
in this chapter.

Table 4.1 provides some early evidence on how the car industry is respond-
ing to the phasing in of the USMCA’s stricter rules of origin. We see that in
2019, compliance with the agreement was very high, at least for those cars
and light trucks shipped across the borders within North America. By 2021,
the RCR had risen to 69%. The striking outcome is large drops in prefer-
ence utilization for cars shipped from Mexico into the US and even larger
drop for imports into Canada. RoO compliance for exported Mexican trucks
remains higher, in line with the much higher penalty for non-compliant trucks
imported into the US: a 25% tariff.

The other major regional trade agreement, the European Union, had no
need for rules of origin since it is a customs union with a common external
tarift. This came to an end in 2020 with the conclusion of the negotiations
creating the European Union and United Kingdom Trade and Cooperation
Act (TCA). While the status of fisheries and Northern

Table 4.1 Use of Preferential Tariffs by US and Canada

Year: 2019 2020 2021 2019 2020 2021
RCR: 02.5% 066% 09% 02.5% 66% 69%
Importer: USA Origin:

Product Canada Mexico

8703 (Cars) 99.2 97.9 97.7 99 4 95.2 86.8
8704 (Trucks) 97.8 93.7 94.2 100.0 99.8 99.8
Importer: Canadn Origin:

Product USA Mexico

8703 (Cars) 97.3 97.6 86.3 99.2 96.5 81.5

8704 (Trucks) 96.8 97.7 96.7 99.1 98.5 98.9
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Ireland garnered more press attention, debates over rules of origin again
proved to be a sticking point. A “Swiss-style” agreement would have retained
better access to the EU market, but the UK government demanded that its
negotiators “Give us Canada.”*

The inevitable consequence of a Canada-style deal would be rules of origin.
Predictably, based on Canada’s history of negotiations with its larger trade
partner, the EU wanted stricter rules than the UK. Michel Barnier, the chief
EU negotiator, gave a speech in the summer of 2020 arguing, “Do we really
want to take a risk with rules of origin that would allow the UK to become a
manufacturing hub for the EU, by allowing it to assemble materials and goods
sourced all over the world, and export them to the single market as Brit-
ish goods: tariff-and-quota-free?”® The final version of the TCA specified that
motor vehicles would satisfy the RoO provided that the Maximum value of
Non-Originating Materials (MaxXNOM) was kept below 45%. The minimum
RCR for regionally sourced parts is therefore 100 — 45 = 55%, more lenient
than NAFTA — even before the 2020 rule changes.

Section 6 quantifies the consequences for consumers and producers of
these recent changes in RoOs in North America and Europe. We also consider
counterfactuals of stricter RoOs that might have been enacted. Before those
numerical exercises, we need to introduce our model. To ground the model,
we first describe data on sourcing of automotive parts in North America.

3 Regional parts use in NAFTA: key patterns

We use two data sources on regional parts use in North America. The first is
extremely detailed data on sourcing of engines and transmissions, two of the
highest-value components of internal combustion engine (ICE) vehicles. The
second source is data from the American Automobile Labelling Act, which
examines sourcing of all components aggregated together.

3.1 Sourcing of engines and transmissions (IHS data)

Figure 4.1 displays the 2018 production shares of all the main powertrain
sourcing configurations, which we define as a pair of countries where the first
provides the engine and the second supplies the transmission. The source of
the data is the automotive consultancy IHS Markit. They provide the num-
ber of units manufactured in each plant for all firms, detailed by engine and
transmission source. The fill color of squares shows where the engine was
produced whereas circles do the same for transmissions. Even with all non-
NAFTA source countries aggregated into a single rest-of-the-world (RoW)
group, there are a large number of possibilities. To keep the figure readable,
we only show configurations that account for at least 1% of local production.
The main takeaway from Figure 4.1 is the heterogencity in sourcing pat-
terns, even when considering just two components. The most common con-
figurations differ across the three countries. When assembly takes place in
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Figure 4.1 Heterogeneity in Engine and Transmission Sourcing Configurations for
North American Vehicles

Note: The horizontal axis shows, for each assembly country (or group), the share of cars assem-
bled in that area using various engine (squares) and transmission (circles) sourcing configura-
tions. The assembly countries depicted on the vertical axis are Canada (CAN), the United States
(USA), and Mexico (MEX). Configurations are included if they account for 1% of cars in each
country.

Canada, vehicles with both engines and transmissions from the US are the
most common configuration, accounting for over 30% of the cars assembled
there. US factories use domestic engines and transmissions for over 40% of
vehicles. In Mexico, USA-USA accounts for about 10% of assembly.® Canadian
parts are often included in the powertrain for cars assembled in Canada but
much less so in the US. Outside those two countries, Canadian engines and
transmissions have negligible use.

The diversity of configurations observed for just two parts establishes the
importance of allowing for heterogeneity within countries. This features
prominently in the model described in the next section. One of the key ideas
in the model is that some parts are likely to be sourced domestically even with
rather lenient rules of origin. Firms would be more reluctant to bring sourc-
ing of other parts into the region and would do so only when compelled by a
stricter RoO. One factor underlying this asymmetry could be differences in the
part-specific cost of remote sourcing.

Figure 4.2, also based on the IHS Markit data, provides compelling evi-
dence that remote sourcing of engines is relatively rare throughout the global
vehicle industry. On the other hand, long-distance sourcing seems less costly
for transmissions. Thus, in the context of our model, engines are examples
of parts that firms source locally even without pressure from RoOs, whereas
transmissions are the marginal part that would be added only to avoid incur-
ring tariffs when rules are strict.

Figure 4.2 plots the cumulative distribution functions (CDF) of distances
for engines and transmissions.” For every distance between an engine or
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Figure 4.2 The Distribution of Sourcing Distances

Note: Each line graphs the fraction of engines (darker) or transmissions (lighter) transported by less
than or equal distance from their point of manufacture to the final assembly location. The thick lines are
benchmarks expected under frictionless (random) sourcing. The benchmarks in figures (a) and (b) treat
engines and transmissions as homogeneously usable by any vehicle. Figures (¢) and (d) respect distinc-
tions in the HS code of each vehicle and the vertical relationships between the core parts and assemblers.
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transmission factory and an assembly factory, we calculate the share of all vehi-
cles made from engines or transmissions transported less than that distance.
The thinner lines in Figure 4.2 depict these CDFs for engines and transmis-
sions, respectively. In 2000, we see that over half of all cars are built using
engines that travelled less than 238 kilometers (347 km for transmissions).
Nearly 20 years later, the median distance that a transmission was shipped had
almost doubled to 682 km. In contrast, the median engine was transported an
even shorter distance than before.

To what extent do these observed distances simply reflect geographic
clustering of plants? To answer this, we compute a benchmark CDF based
on plant locations under a null hypothesis of random sourcing. That is, in
this hypothetical data-generating process for distances, each engine is equally
likely to end up in every car. Thus, the fraction of engines from plant A travel-
ling 4 km to plant B would be equal to plant B’s share of world vehicle pro-
duction. The thicker lines in panels (a) and (b) graph these CDFs in 2000 and
2018. We see that median distances under the null are vastly larger — about
7,900 km in 2000 and 7,640 km in 2018. In other words, if distance did
not matter, we should see much higher shares of engines and transmissions
crossing oceans.

The null benchmark of panels (a) and (b) ignore some simple con-
straints. Automatic transmissions made in Japan will not be transported to
factories in Europe to equip manual-transmission cars. The relatively high
displacement engines made for pickup trucks in North America will not
end up in cars assembled in Japan. Panel (c) takes into account these prod-
uct-compatibility constraints by re-calculating the benchmark CDFs. This
lowers the median benchmark distance by about 1,000 km but obviously
cannot explain the much shorter actual distances. Panel (d) constructs a
benchmark that obeys additional data constraints. It takes into account
that if a factory builds an engine that in reality goes to a Mazda factory,
then even in the random benchmark, it must still end up in a Mazda factory
(albeit not the same one). This rules out, among other things, that it ends
up in India, where Mazda has no factories. This additional element of real-
ism in the benchmark only drives down the median by an additional 300
km (transmissions) or 600 km (engines). Evidently, the bias towards proxi-
mate sources is not something that can be eliminated by simple benchmark
corrections.

Shipping heavy car parts and coordinating with distant assembly plants is
costly. This implies that many parts would be sourced regionally even in the
absence of rules of origin. The unconstrained regional sourcing is an important
part of our model. The point to note is that these benefits of local sourcing
differ, even within components of the powertrain. A more extreme contrast
between parts would be between car seats and electronics: The former are
almost always assembled locally while the latter almost all come from Asia. We
now turn to broader evidence on the sourcing of all car parts going into cars
sold in Canada and the US.
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3.2 North Amevican input cost shares (AALA data)

Our source of data regarding variation in regional cost shares is based on
annual reports mandated by the American Automobile Labeling Act (AALA)
of 1992. The law requires that “A label with the US /Canada content percent-
age and related additional information must be displayed on these vehicles up
to the time of first retail sale.” According to AALA, each new passenger motor
vehicle must be labeled with the following information:

1 The percentage of US/Canadian equipment (parts) content

2 The name and percentage content for any countries other than the US and
Canada that individually contributes 15% or more of the equipment con-
tent (with a maximum of two countries)

3 The countries of final assembly, engine manufacture, and transmission
manufacture.

The data are available in PDF form on the AALA website.® Information on
component suppliers other than the US and Canada begins in 2011. The cost
share data is reported by AALA at the carline level, which usually corresponds
to a brand-model assembled at a specific factory. AALA often provides more
detail for carlines, with information such as engine size.

We represent the model-level AALA data as a collection of cumulative den-
sities in Figure 4.3. These are plotted with the original data pooled over the
2011-2020 period. We plot the CDFs separately for the cars that are the most
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potentially affected by the RoO, i.e., those produced in Canada, Mexico, and
the US. We also present separate densities for the Japanese, Korean, and Ger-
man brands that are produced in NAFTA (J/K/G make). Finally, we also plot
a density for the models sold in the US but assembled in Japan, Korea, or
Germany (J/K/G made).

The AALA reports give estimates of the share of parts costs, not account-
ing for assembly costs. In order to compare those numbers to the RCR,
we therefore need to add on the regional costs attributable to assembly.
Figure 4.3 computes the overall regional cost share under the assumption
that final assembly amounts to 15% of the total production cost of each
regionally made car.

Four main findings emerge. The majority of carlines in each NAFTA coun-
try have cost shares that indicate compliance with the 62.5% RCR prescribed
by the original NAFTA. Second, compliance is highest in Canada, lowest in
Mexico, and intermediate in the US. Car brands headquartered in the three
major car-producing countries outside NAFTA have lower NAFTA input
shares even when producing in NAFTA. Finally, North American cost shares
for cars assembled outside North America tend to be very small.

4 A theoretical model of parts sourcing

As we previously discussed, rules of origin (RoO) can generate competing
incentives for the location of part production within a regional trade area
(RTA). Those rules are intended to relocate the production of parts within
the RTA; but when they are overly restrictive, the impact on regional sourc-
ing will be reversed and part sourcing will be relocated outside the region.
We now sketch a simple model based on our companion paper Head et al.
(2022) that illustrates why RoOs will induce such a hump-shaped response for
that regional part share. In order to focus on the sourcing decision for parts
and the intuition for this hump-shaped response — which we call the Laffer
curve for RoOs — we keep the location of assembly fixed. Our companion
paper shows how RoOs will also impact that assembly location choice and
how overly restrictive RoOs will not only lead to lower regional part sourcing
but also induce final good producers to relocate assembly outside the region.

4.1 Model structurve

The potential for the downward-sloping segment of the RoO Laffer curve,
where stricter RoOs lead to reductions in the regional part share, arises when
final good firms (a carline producer in our data) make sourcing decisions for
many parts. Although we would technically only need a minimum of two
parts to highlight this effect, we develop a model with a continuum of parts
due to its analytical tractability. And it also fits well with our empirical applica-
tion in which car producers make sourcing decisions on a very large number
of parts.
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Each car part can be sourced from either within the region at one cost
or outside the region, denoted Foreign, at a different cost. Each part cost
for regional and Foreign production is modeled as a stochastic draw from a
Weibull distribution with parameter € > 1.° We normalize the mean cost for
regional production to 1. The mean cost of the Foreign-sourced parts is J >
0. This parameter varies across firms. Firms with 6 > 1 have a lower regional
production cost for parts on average. As we mentioned earlier, we ignore
the assembly location choice in order to focus on the part-sourcing decision
(regional or Foreign); and we therefore do not model the associated assembly
costs until the quantification in section 6.

Free Trade (No Rules or Origin) When there are no RoOs, a firm ¢ decides
whether to source each part from either within or outside the region based
on whichever cost is lower. This is the firm’s unrestricted part-sourcing choice,
which we denote with a subscript U. The resulting share of regionally sourced
parts is given by the probability that the regional cost for a given part is lower
than the Foreign cost. Given our distributional assumptions for the Weibull
cost draws, that probability and resulting share is:

1@ =(1+67°)" (1)

Firms with higher ds have a comparative advantage in regional part production
and hence source a higher share of their parts domestically. This sourcing deci-
sion then leads to a total parts cost (aggregating over both the regional and
Foreign parts) of C (J) = x,(9)"’.

As we will see, these cost differences will be inconsequential for a firm’s
response to a RoO, because that will only depend on how a RoO increases the
firm’s cost above this benchmark C, ().

Rules of Origin A RoO mandates that firms source a minimum fraction of
their parts y, regionally, or else it will face a Most Favored Nation (MEN) tariff
rate on the final good exported within the RTA. We model this additional cost
as an average tariff t > 1 incurred across all final good units produced. In the
quantification in section 5, we will construct this average tariff rate based on
the share of a carline’s within-RTA exports relative to all its other sales. If a
firm chooses to comply with the RoO and avoid the tarift] it sources progres-
sively more expensive parts regionally (relative to foreign-sourced) until the
minimum threshold is met. In our companion paper, we show how the sourc-
ing choices to comply with a RoO y, are equivalent to the ones the firm would
make if a tariff were imposed on foreign parts (with the tarift revenue subse-
quently rebated back to the firm). We also describe the connections between
a RoO specified as a regional part y, and a RoO specified as a regional cost
share 4,: a mandated minimum cost-share for regionally produced parts. Both
types of RoOs have qualitatively identical effects on regional part sourcing
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because there is a monotonic relationship between y, and 4,. This connection
is important in the quantification because RoOs for cars in NAFTA and the
EU-UK TCA are specified as cost shares.

When a binding RoO y, > x,(J) is mandated, the firm’s total part cost
increases from C,(9) to:

v b @)
Clxr>6)=xx’ +(1-xx) 0 &

This represents an increase in the firm’s total part cost relative to its unre-
stricted (lower bound) cost C,(6) given by the ratio

C(xr8)=C(xr8)/ Cy(6)>1

This cost ratio captures the compliance cost penalty associated with the
RoO y,. It is represented in the top panel of Figure 4.4 as a function of the
RoO y, for three different firms. Anticipating our empirical application, we
use our fitted distribution for Js across NAFTA-assembled carlines. Firm 2 has
0, = 0.12, which is the median ¢ (representing a 12% average cost advantage
for NAFTA-produced parts).'” We then show two other firms (d, and 4,) that
are, respectively, at the 5% and 95% percentile for that empirical distribution.
For any given firm — a given J — there is a range in which its unrestricted sourc-
ing choice y,, (9) is above y, and therefore complies with the RoO. There is
no cost associated with compliance, so C(y,, 9) is at its lower-bound of 1. We
denote this case compliant-unconstrained. As the RoO y, rises above y,, (),
compliance with the RoO entails a cost compliance penalty C(y,, d) > 1. As
anticipated, this cost penalty then increases monotonically with the RoO y,:
compliance becomes increasingly costly as the RoO becomes more restric-
tive. Looking across firms, we see that, as expected, the compliance cost with
a given RoO y,, is always higher for firms with lower J whenever they are not
unconstrained: those firms have a comparative advantage in Foreign-sourced
parts, so complying with a given RoO is more expensive.

4.2  Compliance

As we mentioned, a firm ¢ can choose not to satisfy the RoO y, and instead pay
the average tarift z. It will do so whenever the compliance cost is greater than
the tarift penalty: C(y,, d) > 7. In this case, we label the firm as non-compliant,
and it then reverts to its unconstrained part sourcing with regional share y
(0) and associated cost C,, (d) = X, (6)"”. The horizontal line in the top panel
of Figure 4.4 shows the example of a 6.2% tarift penalty. Continuing with our
anticipated empirical application, this represents the non-compliance tariff that
would be paid on average across all vehicles assembled in Mexico based on
the empirical proportion of Mexican-assembled vehicles that are exported to
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Figure 4.4 Compliance Cost and Sourcing Decision for 3 Firms

its NAFTA partners, the United States and Canada, and their associated MFN
tariffs.

The bottom panel of Figure 4.4 shows the regional part share chosen by the
three firms, given their compliance decision. When the RoO y, is low enough,
all three firms are compliant-unconstrained and choose their unrestricted part
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share y, (). This corresponds to the case of no compliance cost penalty, C (X0
d) = 1, in the top panel. As the RoO y, increases, firm 1, followed by firm 2
and then firm 3 become compliant-constrained: The compliance cost penalty
C (xp 9) rises above 1 but remains below the tariff penalty 7. In this case, the
firms choose the regional share y, to comply with the RoO. This is captured
by the 45-degree increasing line in the bottom panel: a chosen regional share
equal to the RoO. As the RoO y, further increases, firm 1 and then firm 2
choose non-compliance: the cost penalty is higher than the tariff penalty. In
those cases, their chosen regional part-shares drop back to their initial unre-
stricted levels y,, (6). Note that firm 3 will never choose to be non-compliant:
Complying with even the most restrictive RoO of 100% is still less costly than
the tarift penalty. We label firms of this type as always-compliers.

4.3 Laffer curve for rules of ovigin

Setting aside those firms that are always-compliers, we see in Figure 4.4 that
increasing a RoO from 0% to 100% will initially induce firms to increase their
regional part-share — when they are compliant-constrained — but will then
induce those firms to sharply reduce their part-share once the RoO rises
above a threshold where the firms choose non-compliance. In our companion
paper, we show that this non-monotonic response, in this individual firm case
an inverted-V, requires a firm-sourcing decision over multiple parts. When
there is a single part, that non-monotonic sourcing response disappears:
Increasing the RoO can never induce a firm to reduce its regional part-share.
And we also show that as we smooth that inverted-V sourcing response at the
firm level over a set of firms with heterogeneous d, then the average regional
sourcing share becomes a smooth inverted-U Laffer curve. So long as we
exclude the always-compliers, then the average regional part-share returns to
its initial (y, = 0) level as the RoO increases to its 100% upward bound. When
we consider the full set of firms including always-compliers, then the average
regional part-share remains above its initial level as the RoO increases to its
upward bound.!!

5 Simulating policy changes in the model

The model delineated in the previous section provides key qualitative insights.
Most importantly, it demonstrates the unintended consequences of an overly
strict set of rules of origin. When the cost of compliance is higher than the pen-
alty for non-compliance, firms will opt into non-compliance, cutting regional
input use down to their unconstrained levels. The key unanswered questions
are whether recent policy changes put North America into this range of coun-
ter-productive rules. Answering this question requires us to calibrate several
different dimensions of heterogeneity. We do this by finding parameter values
that induce the best fit between our simulated data and the observed data for
the pre-USCMCA period, when the RCR was 62.5%.
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When taking the model to the data, we have to take a stand on the level
at which the content decision is made. While the model refers to “firms,” the
AALA reports show that different carlines owned by the same firm use very
different shares of North American inputs. For example, the made-in-Mexico
Ford Fiesta uses 80% North American parts, whereas the US-assembled Ford
Mustang has 46% of its parts originating in North America. The Volkswagen
Golf R, made in Germany, has only 1% of North American parts, but the Golf
GTI assembled in Mexico has 42%. The US-assembled VW Passat has 61%
for the version with a 2.0-liter engine (made in Mexico) and just 30% for the
3.6-liter version (engine imported from Germany).!? Thus, the data suggest
that the content decision is taken in response to variation in relative costs (J in
the model) at the level of specific carlines. The actual decision-maker could
be a plant manager or global headquarters. In the model, it does not matter
whether the decision is centralized, because profit maximization implies that
costs should be minimized for each carline. There is a single compliance deci-
sion for all the vehicles that come out of the same production line, regardless
of their final destination. This assumption comes from observation in the IHS
Markit data that it is extremely rare for the same carline to source a given
engine or transmission from more than one country. Also, the AALA data
provide single NAFTA shares for each carline.

It is important to simulate the model at the carline level because the tar-
iff penalty for non-compliance (z in the model) varies greatly across carlines
because of their different sales destinations. For example, the Ford Mustang
has 2018 sales of 76,000 units in the US. These cars will not pay any tariff
penalties for non-compliance with USMCA rules, nor will the roughly 12,000
units headed to Australia and China.'® Only the 7,600 Mustangs sold in Can-
ada and the 1,900 sold in Mexico will face MEN tariffs as a penalty for non-
compliance with the USMCA RoO. The situation of the Ford Fiesta made
in Mexico is very different. The company sends the lion’s share of its total
production (66,000 cars) to its USMCA partners: to the US (52,000 cars)
and Canada (1,200 cars). Meanwhile, only 4,500 Fiestas stay in Mexico. The
overwhelming dominance of export sales to NAFTA partners gives the Fiesta
plant very strong compliance incentives, as compared to the Mustang. We
capture this important source of heterogeneity by using the IHS Markit data
to compute tarift penalties for every carline.

The tariff penalty tends to be much lower than the MEN tariffs because
large shares of output in the regional plants of a carmaker tend to stay within
the country of production or go to markets outside the region (as in the
Mustang example). Table 4.2 provides more granular information for the 20
largest tariff penalties.

We use a simulation of our model to estimate the underlying heterogene-
ity parameters. The idea is that carlines receive their comparative advantage
“draws” according to a particular “guess” for the mean and standard deviation
of 6. At the same time, they draw a parameter determining the importance
of assembly costs for that carline. Then the simulated carlines each decide
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Table 4.2 Top Tarift Penalties for USMCA Carlines in 2018

Brand Model Assembly country  Tariff penalty  sh. rest of RTA
Chevrolet Silverado Mexico 1.23 0.96
Toyota Tacoma Mexico 1.22 0.97
Nissan NV200 Mexico 1.22 0.99
Ram 2500,/3500 Mexico 1.21 0.94
Ram ProMaster Mexico 1.20 0.92
GMC Sierra Mexico 1.20 0.99
Ram 1500 Mexico 1.19 0.96
GMC Sierra Canada 1.18 0.80
Mercedes-Benz ~ Sprinter United States 1.09 0.73
Chevrolet Silverado Canada 1.05 0.29
Volkswagen Golf SportWagen Mexico 1.03 0.96
Chevrolet Cruze Mexico 1.03 093
Nissan Note Mexico 1.03 0.86
Volkswagen Golf Mexico 1.03 0.81
GMC Terrain Mexico 1.03 0.98
Toyota Corolla Canada 1.03 0.85
Infiniti QX50 Mexico 1.03 0.93
Buick Regal Canada 1.03 0.97
Dodge Journey Mexico 1.03 0.94
Dodge Charger Canada 1.03 0.89

Note: Head et al. (2022) provides the formula used to compute the carline-level tarift penalty in a
way that takes into account market share changes in response to tariff changes.

whether to comply with a content requirement of 62.5%. Depending on the
assembly cost share, this RCR converts to a particular parts costs share (4, in
the model), which in turn converts to an implied share of regional parts (x,
in the model). If compliance is too costly relative to the tarift penalty, then
the carline selects its unconstrained cost, minimizing North American parts
share. The result is a vector of parts costs shares emerging from the simulated
model. Recognizing that the model is an approximation, and the data report-
ing in AALA is far from perfect, the simulation builds in random measurement
error.’ The result is a simulation-based distribution of North American parts
shares, which we compare to the actual distribution from the AALA reports.
We quantify the discrepancy in terms of the sum of squared deviations between
model and data. The algorithm then repeats the procedure for a large grid of
different guesses for the parameters, selecting the ones that achieve the best
fit between simulation and observation. Head et al. (2022) provides a more
formal description of this procedure for estimating the model parameters.
The estimated parameters allow the distribution of the simulated carlines
to tightly fit the distribution of North American content reported by AALA.
To provide external validation for the quantified version of the model, we
follow the common practice of considering a feature in the data that was not
part of the original moment-matching exercise. For this purpose, we compare
the implied RoO compliance rates (also referred to as preference utilization
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rates) for auto trade (HS 8703) to those that emerge from the simulation
based on the calibration described earlier. As shown in Table 4.1, the true rate
of preference utilization for US-made cars entering Canada was 97% in 2019
(before the change in the regional content requirement in 2020). The cali-
brated model obtains a rate of 92%. Thus, our model is able to closely mirror
the distribution of North American content rates at the carline level and also
match reasonably well the RoO satisfaction rates observed for aggregate trade
flows within North America.

After obtaining the best-fit values, we can solve the model for any poten-
tial RCR. This requires computing how each individual carline will respond
to a stricter RCR. Depending on their parameter draws, they might increase
regional parts shares just enough to match the new requirement, or they
might opt into non-compliance. Based on this decision, the change in costs
(from increasing regional content in response to a stricter rule) or the tariff
penalties (from opting not to comply with a stricter rule) will reallocate mar-
ket share towards foreign carlines, as well as those domestic carlines that were
not complying before the stricter rule. In computing the changes in this step,
we take advantage of the aggregation properties of the constant elasticity of
substitution (CES) demand system. This provides an exact aggregation for
the resulting changes in the price index and employment in the next section.

6 Quantification of the impact of RoO changes

In this section, we use our model, with parameters chosen to fit the distribu-
tion of regional content by North American carlines, to quantify the effects
of two recent changes in RoOs. The first is the tightening of RoOs for North
American vehicle trade, which was one of the most salient features of the
USMCA. The second is the application of rules of origin to UK-EU trade,
required by Britain’s exit from the customs union in the final Brexit deal.

We evaluate changes in the strictness of the RoO, as measured by changes in
the RCR for the enacted policies. We also consider alternative RCR levels that
maght have been chosen. For each policy change, we report outcomes for groups
of carlines based on their compliance decisions before and after the RoO changes.
For example, the first group in each table is the one for carlines that comply exactly
with the old RoO but then decline to comply with the new RoO. The first numer-
ical column shows the share of carlines in each group (in percent). The last four
columns report the simulated changes induced by the change in the RCR. These
outcome variables comprise the percentage changes in the price index, the group’s
market share, the weighted average regional parts share, and employment.

6.1 USMCA

Table 4.3 describes the simulated outcomes for the USMCA increase in the
RCR from 62.5% to 75%. According to the calibrated model, just over a
third of carlines switch from complying unconstrained to complying at the
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Table 4.3 Increase in RCR from NAFTA (62.5%) to USMCA (75%)

Compliance status under: Percent changes in

NAFTA USMCA Shave of  Price Mkt Parts Parts

(RCR =62.5%) (RCR =75%) carlines shave  share Emp.

Comply- Non-compliant 1690 057 -1.05 -1040 -11.85
constrained

Comply- Non-compliant 710 027 -0.16 0.02 -0.40
unconstrained

Comply- Comply- 7.30  1.32 -3.23 20.97 15.53
constrained constrained

Comply- Comply- 3450 0.21 0.00 8.26 8.03
unconstrained constrained

Non-compliant Non-compliant 8.30  0.00 0.65 0.00 0.65

Comply- Comply- 25.80 0.00 0.65 0.00 0.65
unconstrained unconstrained

All All 100.00 0.28 -0.20 2.80 2.30

Notes: “Share of carlines” refers to the percentage of all domestic carlines in the corresponding
status tuple. “Parts share” is a quantity-weighted average of the shares of parts from NAFTA ori-
gins across regionally assembled carlines. “Parts Emp.” is employment in parts manufacture for
domestically assembled vehicles.

minimum required level of 75%. These carlines will increase their regional
parts shares by about 8%. The increase in average costs for the group is just
one fifth of a percent. There is no discernible reduction in market share for
this group, and its employment rises by almost the same amount as its average
parts shares. Greater employment gains are recorded by the 7.3% of carlines
that were just complying at 62.5% and raise their regional content up to 75%.
These carlines increase their parts shares (X) by 21%, slightly more than the
overall cost change of 0.75/0.625 - 1 = 20%. The implied rise in employment
is just under 16%. The dampening comes from the 3% market share reduction
for this group, which itself follows from their 1.32% rise in their average price.

The increase in employment for the constrained compliers is mostly offset
by a reduction in employment by carlines that stop complying once faced with
the 75% RCR. The overall employment gain is just 2.3%, much lower than the
naive expectation of 20% (0.75,/0.625 = 1.2) that would follow from assuming
that all carlines mechanically comply with the RoO. While the employment
gains are modest, so are the price increases faced by consumers: the price index
for regionally assembled cars rises by just 0.28%. As predicted by the convex
cost curves shown in Figure 4.4, there will be a higher cost of further rises in
the RCR.

Table 4.4 reports the results of a counterfactual rise in the RCR from 75%
to 85% (the original US ask during the USMCA negotiations). The last row
of the rightmost column gives an interesting message for policy. It shows that
had the US succeeded in negotiating an 85% RCR, this would have reduced
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Table 4.4 Increase in RCR from USMCA (75%) to US Negotiating Point (85%)

Compliance status under: Percent changes in

USMCA US ash Shave of  Price  Mkt. Parts Parts

(RCR =75%) (RCR = 85%) carlines shave  share Emp.

Comply- Non-compliant 2890 054 -0.75 -10.69 -11.84
constrained

Comply- Non-compliant 430 0.24 0.13 0.01 -0.10
unconstrained

Comply- Comply- 1290 1.38 -3.19 14.50 9.34
constrained constrained

Comply- Comply- 18.00 0.25 0.13 7.15 7.02
unconstrained constrained

Non-compliant ~ Non-compliant 3240  0.00 0.86 0.00 0.86

Comply- Comply- 340 0.00 0.86 0.00 0.86
unconstrained unconstrained

All All 100.00 0.39 -0.29 0.07 -0.60

Notes: “Share of carlines” refers to the percentage of all domestic carlines in the corresponding
status tuple. “Parts share” is a quantity-weighted average of the shares of parts from NAFTA ori-
gins across regionally assembled carlines. “Parts Emp.” is employment in parts manufacture for
domestically assembled vehicles.

employment in the parts industry. 85% is on the wrong side of the Laffer curve
for employment, although it is approximately the peak for the regional parts
share. Compared to the move from 62.5% to 75%, the further 10-percentage-
point (ppt) increase in the RCR causes the share of carlines dropping out of
compliance to rise to 29%. Those carlines, whose average tarift penalty is just
1.2%, reduce their regional parts by nearly 11%. By contrast, only 13% of car-
lines decide to remain compliant with the 85% RCR. Those mainly consist of
light trucks (as we see in Table 4.2), which face a much larger average tariff
penalty of 7.8%.

The negative result of the 85% RCR for employment in the parts sector,
as opposed to the slight positive change for the parts share, comes from the
demand side. The carlines that are constrained compliant with the RoO at
both levels see their market shares fall by 3.2%. This means that even though
their sourcing pattern is using 14.5% more regional parts, substitution away
from the more expensive compliant cars limits employment gains to just 9.3%.
Consumer price increases from the stricter RoOs remain modest at 0.4%.

The Inflation Reduction Act (IRA) of 2022 included a $7,500 subsidy
to consumers who purchase electric vehicles (EV). It also required that by
2029, in order to receive the subsidy, the EV would need a battery whose
components were 100% made in North America (or other trade agreement
partners). It was reported that no EV currently on the market uses batteries
that comply with that requirement.!® This extreme content rule motivated
us to consider an equally extreme revision to NAFTA: going to a 100% RCR
(from the current USMCA level). Our parameter estimates imply that only
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Table 4.5 Increase in RCR from 75% to 100% Regional Content

Compliance status under: Percent changes in

USMCA RCR =100% Shave of  Price  Mhkt. Parts  Parts

(RCR =75%) carlines share share Emp.

Comply- Non-compliant 38.90 1.06 -0.97 -980 -11.61
constrained

Comply- Non-compliant 24.40 0.90 -0.47 -0.01 -1.37
unconstrained

Comply- Comply- 3.00 11.09 -2544 4555 -2.31
constrained constrained

Comply- Comply- 1.40 579 -13.65 32.24 7.94
unconstrained constrained

Non-compliant ~ Non-compliant 32.40 0.00 2.22 0.00 2.22

All All 100.00 0.98 -0.72  -3.04 -4.67

Notes: “Share of carlines” refers to the percentage of all domestic carlines in the corresponding
status tuple. “Parts share” is a quantity-weighted average of the shares of parts from NAFTA ori-
gins across regionally assembled carlines. “Parts Emp.” is employment in parts manufacture for
domestically assembled vehicles.

4.4% of carlines would comply with this policy, and their prices would rise by
11% if already constrained at the 75% level or by 6% if newly constrained. For
the other 95% of carlines that would stop complying with the RoO, prices
would rise by about 1% (except for one-third that were already non-compli-
ant). The bottom line number is that a policy feature, ostensibly designed to
be pro-employment, would actually reduce employment by almost 5% in the
parts industry.

The phase-in of the 100% content rule for batteries is a feature of the IRA
that we highlight because it relates to our model. The Senate actually voted
down a motion (by a Republican who opposed the overall legislation) to imple-
ment the 100% rule immediately rather than start in 2024 with a 40% require-
ment. This suggests that a goal of the policy is to induce relocation of the
production of battery inputs to North America over the next five years. Cur-
rently, China’s share of world refining for minerals used in batteries is 59%
(lithium) and 75% (cobalt).’® Our model does not consider plant location deci-
sions by components suppliers. In principle, this might bolster the case for
stricter RoOs. However, opening up the possibility of plant relocation can also
dramatically worsen the employment effects of stricter RoOs, as we show in a
model extension developed in Head et al. (2022). Knowing that they will not
comply with the RoO erodes the firm’s rationale for local assembly. Firms that
decide to relocate outside the region not only reduce assembly jobs; due to
high trade costs on intermediate inputs, they sharply reduce their use of inputs
from the region they exited. Recall that Figure 4.3 shows that Japanese and
German makers use far lower shares of North American inputs in their cars
assembled outside North America.
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Table 4.6 Changes Due to Imposing the NAFTA Content Requirement

Compliance status under: Percent changes in

No RoO NAFTA Shave of  Price Mkt Parts  Parts

(RCR =0%) (RCR = 62.5%) carlines share share Emp.

Comply- Non-compliant 8.30 0.51 -1.27 0.15 -1.62
unconstrained

Comply- Comply- 24.30 0.25 -0.52 10.62 9.76
unconstrained constrained

Comply- Comply- 67.40  0.00 0.23 0.00 0.23
unconstrained unconstrained

All All 100.00 0.10 -0.08 2.21 2.03

Notes: “Share of carlines” refers to the percentage of all domestic carlines in the corresponding
status tuple. “Parts share” is a quantity-weighted average of the shares of parts from NAFTA ori-
gins across regionally assembled carlines. “Parts Emp.” is employment in parts manufacture for
domestically assembled vehicles.

Table 4.6 compares the old NAFTA RoO to a hypothetical situation with-
out any RoO. This could be interpreted as a North American customs union.
This case presents the most straightforward set of outcomes, since all carlines
are initially unconstrained. Roughly two-thirds remain unconstrained with the
62.5% RoO, reflecting the inherent desirability of local sourcing (to avoid
transport costs). Moving from no content requirement to 62.5% leads to a 2%
increase in employment, whereas prices and market shares hardly change. The
rise in employment comes almost entirely from a quarter of the carlines mov-
ing from unconstrained choices to using higher North American content as a
result of the 62.5% rule becoming binding. Those carlines collectively increase
production (and hence jobs) by 10% with very little in terms of offsetting
effects, since only 8% of carlines begin to pay tariffs.

6.2 Brexit and the UK-EU TCA

We now apply the parameters estimated for the North American data to con-
sider the impact of the new rules of origin brought in by the post-Brexit trad-
ing arrangement between the UK and the remaining 27 EU members. The
reason we do not re-estimate the parameters is that the AALA data contains
only those cars sold in the US and therefore omits many of the mass-market
cars in Europe.'” Also, the coverage of country-level costs outside Canada
and the US has many omissions due to the 15% reporting threshold. The
parameters estimated for North American carlines are still relevant for coun-
terfactuals in Europe. This is because the mean o reflects high transport costs
for parts seen worldwide (see Figure 4.2). Moreover, the standard deviation
of 0 reflects cost heterogeneity across carlines based on access to regional or
third-country parts suppliers. Thus, in North America, there are substantial
differences in the geographic structure of supply chains for the “Big 3” US
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and the Japanese producers on one hand — which have developed their North
American supply chains over decades — and the German producers on the
other hand, which have only recently entered the North American market.
Similar differences are at work in Europe.

There are two notable differences between our post-Brexit simulations and
those we conduct for the USMCA. First, the TCA imposes a RoO of just 55%,
compared to the USMCA’s 75%. Going in the other direction, the EU and
UK tariffs on non-compliant cars are 10%, 4 times the 2.5% charged in the US.
However, the tariff penalty does not just depend on the MEN tariff but also on
the destination of export sales. As seen in Figure 4.5, the shipment-weighted
tariff penalty has a mode that is much lower than 10%. Reflecting its smaller
market size, cars assembled in the UK face a longer, thicker tail of high tariff
penalties than cars assembled in the EU27. Eight of the top 10 tarift penal-
ties shown in Table 4.7 are for UK-made carlines, with two Toyota models so
strongly oriented toward the continent that their effective tarift penalties of 8%
are very close to the MFN tariff.

Table 4.8 considers the impact of moving from a customs union with
regional content requirement to a free trade agreement with an RCR of 55%.18
The first striking point is that 85% of carlines in the UK and EU27 remain
unconstrained under the RCR of 55%. This is because the fraction of comply-
unconstrained depends only on the RCR and the carline-specific parameters,
which are drawn from the same distribution for both economies. What difters
in the UK/EU simulation are the tarift penalties, but they only influence the
decision of whether to just comply (constrained) or not comply. Recall that
the tarift penalty is generally higher in the UK. Hence, we see that the EU27
assembles more than twice the UK fraction of non-compliant carlines. In both

UK
EU
EU27+UK
60 LogNormal fit
—
1.000 1.025 1.050 1.075 1.100

Figure 4.5 The Distribution of the Tariff Penalty for the UK/EU TCA
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Table 4.7 Top Tarift Penalty Indexes for UK/EU TCA in 2018

Brand Model Assembly country taviff penadty  sh. vest of TCA
Toyota Avensis United Kingdom 1.08 0.86
Toyota Auris United Kingdom 1.08 0.81
Opel Astra United Kingdom 1.08 0.81
Opel Vivaro United Kingdom 1.08 0.63
Nissan Qashqai United Kingdom 1.06 0.61
Honda CR-V United Kingdom 1.05 0.59
Volkswagen Scirocco Portugal 1.05 0.56
Nissan Juke United Kingdom 1.05 0.56
Nissan Leaf United Kingdom 1.05 0.54
Audi Al Spain 1.05 0.51
Opel Mokka Spain 1.04 0.49
Mini Clubman United Kingdom 1.04 0.41
Mini Mini United Kingdom 1.03 0.38
Land Rover Range Rover United Kingdom 1.03 0.36
Evoque
Nissan Navara Spain 1.03 0.26
Ford Fiesta Germany 1.03 0.33
Opel Corsa Germany 1.03 0.32
Audi TT Hungary 1.03 0.29
Jaguar F-Type United Kingdom 1.02 0.27
Jaguar E-PACE Austria 1.02 0.27

Notes: Head et al. (2022) provides the formula used to compute the carline-level tariff penalty.
The share rest of TCA is EU 27 sales divided by total sales for UK-assembled cars and UK sales
divided by total sales for EU-assembled cars.

Table 4.8 UK/EU TCA Adopts a 55% RCR, Replacing Customs Union

Compliance status under:

Percent changes in

No RoO TCA Share of  Price  Mbkt. Parts  Parts

(RCR =0%) (RCR =55%) carlines share share Emp.

United Kingdom:

Comply- Non-compliant 0% 077 -2.17 0.30 -2.63
unconstrained

Comply- Comply- 14.10 028 -0.73 12.70 11.56
unconstrained constrained

Comply- Comply- 85.00  0.00 0.10 0.00 0.10
unconstrained unconstrained

All All 100.00 0.05 -0.03 1.30 1.22

European Union at 27:

Comply- Non-compliant 240 055 -1.56 017 -1.93
unconstrained

Comply- Comply- 12.60 020 -0.52 10.72 9.92
unconstrained constrained

Comply- Comply- 85.00 0.00 0.09 -0.00 0.09
unconstrained unconstrained

All All 100.00 0.04 -0.03 1.01 0.94

Notes: Same parameters as NAFTA counterfactuals but different distribution of the tarift penalty.
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countries, the cost increases from non-compliance are high enough that they
more than offset the increase in parts share and thus lead to falling employ-
ment. Nevertheless, employment gains among the 13% (EU27) or 14% (UK)
of carlines that comply at the 55% level are large enough to produce a 1%
increase in parts employment.

The results in Table 4.9 indicate that further employment gains were avail-
able if that had been the object of the TCA negotiators. Although roughly
10% of the carlines that were constrained at 55% would opt into paying
MEN duties at an RCR of 75%, their employment losses would not be severe
enough to offset the rising employment of carlines that become or stay exactly
compliant. With its larger tariff penalty, the UK sees the biggest gains (7%),
while the EU27 has gains of just over 3%. It is worth emphasizing that the
naive calculation based upon the ratio of RCRs (0.75,/0.55) would imply a
36% increase.

Table 4.9 Changes Due to UK/EU TCA Moving to a USMCA 75% RCR

Compliance status under: Percent changes in

TCA Alt. TCA Shave of  Price  Mhkt. Parts Parts

(RCR =55%) (RCR =75%) carlines share share Emp.

United Kingdom:

Comply- Non-compliant 840 147 -3.06 -1329 -17.16
constrained

Comply- Non-compliant 640 0.64 -0.62 0.08 -1.17
unconstrained

Comply- Comply- 580 273 -6.58 38.14 25.62
constrained constrained

Comply- Comply- 5290 049 -0.18 13.18 12.43
unconstrained constrained

Non-compliant ~ Non-compliant 0.90  0.00 1.29 0.00 1.29

Comply- Comply- 25.70  0.00 1.29 -0.00 1.29
unconstrained unconstrained

All All 100.00 0.57 -0.42 7.91 6.84

European Union at 27:

Comply- Non-compliant 12.00 087 -1.78 -9.89 -12.26
constrained

Comply- Non-compliant 1770 053 -0.77 0.06 -1.23
unconstrained

Comply- Comply- 0.70 238 -6.04 36.52 25.29
constrained constrained

Comply- Comply- 41.70  0.35 -0.23 10.57 9.94
unconstrained constrained

Non-compliant ~ Non-compliant 240  0.00 0.81 0.00 0.81

Comply- Comply- 25.60  0.00 0.81 0.00 0.81
unconstrained unconstrained

All All 100.00 0.36 -0.26 3.89 3.26

Notes: Same parameters as NAFTA counterfactuals but different distribution of the tarift penalty.
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7 Policy implications and discussion

The USMCA was welcomed by the chief lobbyist for Canadian auto parts
manufacturers, Flavio Volpe. In an interview, he contended, “That deal
[USMCA] ... s the best single positive hit for supplier business across North
America in the history of the auto business. We think there’s going to be 25%
more in absolute volume bought from local suppliers.” In addition, the head
of the Mexican auto parts industry association predicted a ten percent increase
in production in Mexico’s part sector.’ In contrast, the calibrated version of
our model implies a much smaller effect of 2.3% (Table 4.3, bottom row).

What is it about our model that implies much lower employment gains
from RoO increases than naive calculations? The key point is that complying
with a strict rule of origin is a choice. The benefit is preferential tarift access to
the other North American markets. However, so long as the US maintains its
2.5% MEFN tarift on finished cars, this is not a huge penalty. Moreover, some
German factories in the US may care far more about their sales in other mar-
kets — such as China, for example — than they do about losing sales in Mexico
or Canada. If bringing transmission sourcing to North America will add to the
costs and make the vehicle non-competitive in China, the firm might prefer
not to comply on sales to Mexico or Canada and then source engines from
Europe as well if the only reason it had only sourced locally was to comply
with the old NAFTA rules.

The results from our quantification suggest that the old NAFTA rule and
the current TCA rule are both under the parts employment-maximizing levels.
However, the original Trump administration demand of 85% would have been
counter-productive even from a purely protectionist standpoint. Our results
also suggest the 100% content requirements for batteries for EVs are likely to
lower employment while significantly raising the costs of EV adoption.

Notes

1 Husisian et al. (2018) note the 85% proposal in their overview of the USMCA.

2 Felbermayr et al. (2019) present evidence that this argument applies to most rules
of origin.

3 Anastakis (2005) provides a book-length treatment of this pioneering regional
agreement.

4 “Inside the Brexit deal: the agreement and the aftermath” George Parker, Peter
Foster, Sam Fleming and Jim Brunsden, Financial Times January 21, 2021.

5 “What’s driving the EU on rules of origin?” Jim Brunsden, Financial Times Octo-
ber 29, 2020.

6 By contrast in the main manufacturing countries outside North America — Japan,
Korea, and Germany — the USA-USA pairing is used for just 1% of cars.

7 Figure 4.2 applies the great circle formula to calculate the distance between engine
(or transmission) factories and the final vehicle assembly factory. Since engines and
transmissions are too heavy and bulky for air shipment, road, rail, or sea distances
would be more accurate. Past work finds high correlations between great circle
and actual road distances within countries. For intercontinental trade, air routes
diverge in a more severe way from sea routes. Thus, we should expect that any
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measurement error is larger for long distances, but we see relatively little trade at

distances over 2,000 km.

www.nhtsa.gov,/part-58 3-american-automobile-labeling-act-reports

The parameter 6 governs the variance of the cost draws. As 6 increases, the variance

decreases. In the limit, as 8 goes to infinity, the variance goes to zero, and there is

no variation in the cost draws around their mean.

10 We also set 6 = 4.

11 Hypothetically, if the distribution of Js is such that it is dominated by always-
compliers, then it is possible for the average regional part-share to monotonically
increase with the RoO. However, we show that this is not the case for NAFTA.

12 All these percentages are cost shares from the 2019 AALA report.

13 The tarifts China imposes on US exports do not depend on their North American
content.

14 Among the sources of error are the AALA exemption for reporting Mexico content
if'it is below 15%. Additional measurement error comes from rounding, which the
law permits to the nearest 5%. We also intend for the error to capture deviations
from the continuum assumption in the model. Since many parts have non-negli-
gible cost shares, a firm that intends to “just comply” will in fact be observed to
over-comply depending on the share of the last part.

15 The Verge, August 8, 2022

16 Business Insider August 10, 2022

17 Renault, Peugeot, Seat, and Skoda are examples of popular brands in Europe that
are not offered in the US.

18 There are some complexities in the UK-EU TCA as regards electric vehicles.

19 Reuters, October 1, 2018.
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5 LCR Policies in China and their
impacts on domestic value added
in exports

Kun Cai and Zhi Wanyg

1 Introduction

Due to the rapid development of global value chains (GVCs) over the last
three decades, the “Made in” label typically applied to manufactured goods,
attributing them to a specific economy, has become an archaic symbol, as most
manufactured products are now “Made in the World” (they are produced at
stages in several countries, with value added at each stage). The rise of GVCs
has significantly changed the nature and structure of international trade and
investment and brought considerable benefits to China and is the major driver
behind China’s rapid industrialization.

However, the growth of GVCs has slowed since 2012, after a quick recovery
following the Global Financial Crisis (World Trade Organization, 2019). Bakas
(2019) points to this decline as suggesting that the world has entered a period of
“slobalization.” The GVC participation rate in China has plateaued since 2007
and was below the world average in 2019 (Asian Development Bank, 2021).
The trade war between the US and China in 2018 further worsened China’s
international environment. The US government first attempted to reduce US
imports from China through higher tariffs, then proceeded to impose strict
export controls to cut off key high-tech components supply to Chinese high-
tech firms such as the ban of semiconductor sales to Huawei. For some hawkish
members of the US Congress, undoing 40 years of ever-closer economic rela-
tions with China and rolling back US reliance on Chinese factories was always
one of their political objectives. An “Economic Prosperity Network” of like-
minded countries, a concept initially proposed by the Trump administration
and inherited and strengthened by the Biden administration, aims to convince
Western firms to extricate themselves from China and instead partner with firms
headquartered within member countries of the network based on the common
goal of reducing economic dependence on Beijing (“friend shoring”). Eco-
nomic nationalism and various protective measures are on the rise.

China has made strategic moves to prepare itself for this less favorable inter-
national economic environment. Beijing has announced a dual-circulation
economic strategy that emphasizes domestic consumption as the major vehi-
cle for economic development. Since Beijing launched a campaign to develop
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more advanced technologies at home and rely less on the United States and
other Western suppliers in 2012, it has been pursuing its own form of “made
in China” for more than a decade. Achieving technological independence
from the West, especially the United States, has been a stated goal of the
Chinese government and reaflirmed by the current leader.! Beijing is pursuing
two key objectives: (1) eliminating its dependence on foreign countries for
critical technologies and products and (2) encouraging domestic indigenous
firms to bolster their own capacity for innovation in order to become lead-
ers in advanced technologies. To achieve such key objectives, various gov-
ernment agencies at different levels in China proposed and implemented a
series of industrial policies, including some implicit local content requirements
(LCRs), to encourage domestic production and innovation.

This chapter reviews these policies and measures the changing trend of
domestic content in China’s exports from 2007 to 2017 based on detailed trade
statistics from the China Custom administration and the most recent national
input-output tables (I0Ts) published by National Bureau of Statistics (NBS). We
also seek to assess the implications of various implicit LCR measures proposed in
China on domestic content in Chinese exports. The chapter is organized as fol-
lows. Section 2 reviews the major industrial policies and implicit LCR measures
in recent years proposed by Chinese central and local governments and by major
manufacturing industries. Following Koopman et al. (2012), Section 3 outlines
the conceptual framework for estimating domestic value added (DVA) in a coun-
try’s exports when processing exports are important. We extend their methodol-
ogy to decompose production activities into pure domestic, traditional trade and
GVC activities at the country,/sector level based on national IOTs. Section 4 pre-
sents the major empirical results and uses them to evaluate the impact of China’s
LCR measures on domestic content in Chinese exports. We find no empirical
evidence that those policy measures implemented by the Chinese government in
recent years have played any significant role in promoting domestic content in its
exports, at least at the aggregate level. Section 5 concludes.

2 Recent local content requirement policy development
in China?

A local content requirement is a measure that supports the use of local inputs in
the production of goods or services as a precondition for gaining market access
or obtaining financial incentives. Countries that have taken these measures hope
to compel foreign companies to source from local firms to promote the devel-
opment of their own industries. This support of local inputs incentivizes firms
to select their suppliers based on their nationality rather than quality and cost.

The scope of LCR measures is not clearly defined. Hestermeyer and
Nielsen (2014) classified LCR policies into three categories: licensing, gov-
ernment procurement and financial incentives. Hufbauer et al. (2013) believe
LCRs can take many forms, including price preferences awarded to domestic
firms that bid on government procurement contracts, mandatory minimum
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percentages required for domestic goods and services used in production,
import licensing procedures designed to discourage foreign suppliers and dis-
cretionary guidelines that both encourage domestic firms and discourage for-
eign firms. They identified 117 LCR measures implemented across the world
since the 2008 financial crisis and pointed out the distinctive characteristics
that LCRs have compared with other trade policies. Following their work,
Stone et al. (2015) provide a quantitative analysis of the localization barriers
to trade. They group various LCR measures in two dimensions, which are the
targeted market and identified benefits. The targeted markets include inputs,
ownership, labor, government procurement and data. The benefits include
market access, price preference, tax policies, government funds and domestic
branding schemes. The OECD had deemed recent “Made in XX” or “Buy
XX” programs initiated by some countries as localization barriers to trade.?

The LCR measures applied by China before its WT'O accession were explicit.
For instance, preferential tariff and tax incentives were provided based on the
percentage of local inputs, and foreign enterprises were forced to follow the
mandatory technology transfer requirements. After 2001, explicit LCR percent-
ages for goods or services were gradually lifted. However, implicit localization
trade barriers ingrained in the implementation of industrial policies emerged.
These implicit LCRs aim to promote the innovative capacity of China and to
cultivate indigenous domestic companies. On the surface, these policies treat
producers equally regardless of nationality, while in practice, foreign producers
may be encouraged to conduct localization strategies voluntarily, or it may be
the case that only indigenous firms truly benefit from these preferential policies.
Due to their opacity and covertness, these LCRs can be difficult to identify.

The heterogeneity of localization policies is prominent across sectors. A
sector-by-sector approach is taken to present the localization policies in China,
which take the forms of market access, subsidies, licensing and government
procurement. We focus on the automobile, integrated circuits (IC), telecom-
munications, pharmaceutical and medical equipment industries because they
are of vital importance to China’s industrial system, and for that in Made in
China 2025, specific targets of the localization rate or market share are set
forth for many critical materials, products and processing equipment in these
industries. By looking at the LCR policies in these sectors, we hope to shed
some light on the roles they played in production activities and their effect on
the changing trend of domestic contents in Chinese exports.

2.1 Auto industry

The auto industry is one of the pillar industries in the Chinese economy. The
value added of auto vehicle and auto parts production accounts for approxi-
mately 2% of China’s GDP.* In 2021, both the domestic sales and production
of cars in China reached 26 million, which means that approximately 32.5%
of total world auto production is conducted in China and 31.8% of global
automobile sales are conducted in China, making China the largest car manu-
facturing and consumption country.
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Auto manufacturing in China relies heavily on locally made components.
Figure 5.1 presents the value of the imported auto parts per vehicle and
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Figure 5.1 Imported Automobile Parts and Automobile Production of Major Produc-

ing Countries in 2020

Notes: Auto production includes both commercial and passenger vehicles. Imported auto parts per
car are calculated as total imported auto parts divided by the number of cars produced in a country.

Sources: Authors’ calculation based on production statistics from the International Organization
of Motor Vehicle Manufacturers (OICA). https://www.oica.net/production-statistics/. UN
Comtrade Database. https://comtrade.un.org/data/.

Table 5.1 MNEs and Their Joint Ventures in China

MNE;s Country  Joint ventures  Year of Sharveholdings
in China establishment
Volkswagen  Germany SAIC 1984 50% by Shanghai Auto
Volkswagen Industry Co. (SAIC),
40% by Volkswagen, 10%
by Volkswagen China
FAW 1991 60% by China FAW Group
Volkswagen Co., (FAW), 20% by
Volkswagen, 10% by Audi
AG, 10% by VW China
JAC 2017 50% by Volkswagen, 50%
Volkswagen by JAC Group (JAC)
In 2020, VW brought in
50% stakes of JAC Group
and increased the share in
JAC VW to75%.
Daimler Beijing 1983 51% by Beijing Automobile
Benz Co., LTD (BAIC), 49%
by Daimler
Foton 2011 50% by Beijing Foton, 50%
Daimler by Daimler

(Continued)
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Table 5.1 (Continued)

MNE;s Country  Joint ventures  Year of Shareholdings
in China establishment
Fujian 2007 35% by Beijing Auto, 15%
Daimler by Fujian Auto, 50% by
Daimler
BMW BMW 2003 50% by BMW, 50% by
Brilliance Auto. In 2022,
BMW increased stakes to
75%.
Hyundai Korea Beijing 2002 50% by Beijing Auto, 50%
Hyundai by Hyundai
Toyota Japan FAW 2003 35% by FAW, 50% by
Toyota Toyota, 15% by Tianjin
FAW Xiali Co. LTD
The current ratio is 38%
by FAW, 32% by Toyota,
30% by Tianjin FAW
Toyota (TFTM).
GAC 2004 50% by Guangzhou
Toyota Automobile Group Co.
LTD (GAC), 30.5% by
Toyota, 19.5% by Toyota
China
Honda Guanggqi 1998 50% by GAC, 40% by
Honda Honda, 10% by Honda
Technical Research
Industry (China)
Investment
Dongfeng 2003 50% by Dongfeng Motor
Honda Group Co. LTD (DFEG),
40% by Honda, 10% by
Honda China
Nissan Dongfeng 2003 50% by DFG, 50% by
Nissan Group of China
GM UsS SAIC GM 1997 50% by SAIC, 50% by GM
SAIC-GM- 2002 50.1% by SAIC, 44% by
Wauling GM, 5.9% by Guangxi
Auto (formerly called
Wauling)
SGM 2004 25% by SAIC, 25% by GM
Norsom China, 50% by Shanghai
GM
Ford Changan 2001 50% by Changan, 35% by
Ford Ford Asia Pacific Motor
Holdings LTD, 15% by
Ford China
JMC Ford 1997 41% by Nanchang Jiangling
Investment Co., LTD,
32% by Ford, others by
public shareholders
Tesla - 2018 100% by Tesla

Source: Collected from official websites of the companies in the table and the enterprises big data
platform operated by Baidu, https://aiqicha.baidu.com/.
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the number of cars produced in major car-manufacturing countries. Each car
produced in China used approximately $1,021 of imported components, far
less than Canada ($14,564), France ($9,792), Germany ($9,200) and the
US ($6,8006). Other emerging economies, such as Mexico ($6,901), Russia
($5,330) and Brazil ($2,615), also use a higher value of imported parts than
China. Among the top 15 auto-manufacturing countries, Japan has the low-
est value sourced from overseas, approximately $778. The imported value per
car in Korea ($1,154) and India ($961) is roughly the same as that in China.

One reason that auto components and parts remain largely locally sourced
is related to the auto market access policy in China. In 1994, the Automotive
Industrial Policy was published, which requires foreign carmakers to form a
joint venture (JV) to gain access to the Chinese market. An equity cap of 50%
is also set for foreign sharcholders. Table 5.1 lists the joint ventures and the
shareholding of multinational enterprises (MNEs) in China. The requirements
of JVs and the equity caps have gradually relaxed in recent years. BMW raised
its equity share to 75%, becoming the first foreign company to have a majority
share in auto JVs in China. In 2019, Tesla became the first foreign automobile
company with a wholly owned Gigafactory in China, as shown in Table 5.1.

In recent years, fiscal subsidies have been provided to new-energy vehicle
(NEV) producers, which is another one of China’s efforts to promote domes-
tic auto production. The subsidies are not exclusively provided to indigenous
manufacturers, but domestic producers seem to have benefitted the most.
Table 5.2 shows the top 20 companies that received the most fiscal subsidies
from 2017 to 2020. Each year, they collectively account for approximately
90% of total subsidies to NEVs.

In 2021, China published the Provisions on the Security Regulation of Auto-
mobile Data, laying down the rules that all important data must be stored
within the geographic boundaries of China. The so-called important data
include data of pedestrian flow, traffic stream, data of electric automobile
charging networks, videos and images of car plates and drivers’ faces. Any
cross-border transfer of such data must be examined by local authorities.
Complying with the regulations on auto data, many MNEs, such as Tesla,
have set up data centers® in China to facilitate the localization of data storage
and processing.

2.2 Integrated civeuit (IC) industry

The goal of IC-promoting schemes in China is to cultivate comprehensive
and mature domestic IC supply chains, covering all production stages and
achieving chip self-sufficiency. Statistics show that the global production share
of China’s IC industry was only approximately 5% in 2020, far behind that
of the US (47%), Korea (20%), Japan (10%) and Europe (10%). Additionally,
China is more concentrated on relatively capital-intensive activities, including
materials, wafer fabrication, assembly, packing and testing. The value added
captured by China accounts for approximately 9% of the total semiconductor
value chains.®



Table 5.2 Top 20 NEV Subsidies Beneficiaries, 2017-2020

2020 2019 2018 2017
Company Subsidies  Company Subsidies  Company Subsidies  Company Subsidies
(CNT, (CNY, (CNT, (CNT,
million) million) million) million)
Tesla Shanghai 2123.37 BYD Auto 1134.74 DFAC 696.06 BAIC Motor 144891
BYD Auto 2046.87 Geely Auto 966.35 BAIC Motor 636.35 DFAC 776.33
GAC Motor 951.32 Yutong Bus 890.39 Geely Auto 468.71 Geely Auto 549.93
Great Wall Motor 830.56 BAIC Motor 801.73 BYD Auto 465.22  Chery Motor 496.38
Chery Motor 550.41 DFAC 783.86 JMC Motor 369.93 Zhongtong Bus 275.74
JAC Motor 539.57 Golden Dragon Bus  741.16 Chery Motor 341.56 Dayun Auto 232.18
SAIC Motor 410.86 Zhongtong Bus 599.59 SAIC Motor 340.52 Guangtong Manufacture ~ 190.75
Yutong Bus 379.02 Changan Auto 343.26 Changan Auto 253.3 Changan Auto 187.98
Geely Auto 338.97 SAIC Motor 315.32 Jiangnan Auto 245.46 BYD Auto 170.9
BAIC Motor 303.97 Great Wall Motor 275.76 Guangtong Manufacture ~ 227.23  Sunlong Bus 136.93
SGMW Auto 300.87 CRRC Times EV 267.54 JAC Motor 220.93 Golden Dragon Bus 135.53
Xiaopeng 248.74 Chery Motor 266.12  Golden Dragon Bus 215.56 SAIC Motor 122.72
WM Motor 238.44 Sunlong Bus 175.32  Winnerway Motors 187.71 Jiangnan Auto 118.87
Haima Motor 195.62 SAIC-VW 166.04 Sunlong Bus 152.81 CRRC Times EV 105.32
GAC-Toyota 166.74 Foton Auto 161.01 BMW 112.98 Yaxing Bue 100.47
Golden Dragon Bus 150.89 BMW 159.81 CRRC Times EV 109.16 Shuchi Bus 82.22
Hozonauto 110.42 Anhui Ankai Auto 142.51 Yutong Bus 92.38 Joylong Auto 79.06
Zhongtong Bus 105.16 Winnerway Motors 128.95 Great Wall Motor 91.32 Foton Auto 75.06
DFAC 80.59 GAC Motor 121.79 Zhongtong Bus 83.63 Victory Auto 68.46
Lixiang Auto 66.6 Yaxing Bus 91.06 Foton Auto 63.57 Xinchufeng Auto 63.56
Total 10537.17 Total 9578.99 Total 6075.8 Total 5890.34

Source: Based on data from the Ministry of Industry and Information Technology. https://wap.miit.gov.cn/zwgk /wjgs /art/2021 /art_99ael 32a81d04a358

¢0443700fe100ce.html
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Table 5.3 Invested Firms and the Shareholdings of National IC Fund Phase I (accessed on April 24, 2022)

Segmented Firms Shaveholdings — Subscribed capital
production of ICF (CNY million)
Water fabrication Semiconductor Manufacturing North China (Beijing) Corporation (SMNC) 32.00 10291.20°
Semiconductor Manufacturing South China Corporation (SMSC) 14.56 6341.55"
Huahong Wuxi 29.00 3698.40°
Yangtze Memory 24.09 13558.42
Shanghai Huali Integrated Circuit Corporation 39.19 11600
Ningbo Semiconductor International Corporation (NSI) 13.55 60
Beijing Yan Dong Microelectronic Technology Co., Ltd. (YDME) 18.84 113
Silex MiroSystems 30.00 600
Compound Sanan Optoelectronics 6.47 )
semiconductor Beijing Century Golden Light Semiconductor Co., Ltd. (CENGOL) 9.61 29.57
Packing and JCET 13.31 ;
testing Tongfu Microelectronics Co., Ltd. (TEME) 15.13 :
JCET Shaoxing 26.00 1300
Specialized NAURA Technology Group Co., Ltd. (NAURA) 7.48 ;
equipment and Hangzhou Changchuan Tech (CCTECH) 6.76 )
key components  Shanghai Precision Measurement Semiconductor Technology, Inc. (PMISH) 7.30 100
RSIC scientific instrument (Shanghai) Co., Ltd. 8.78 37.58
Sky Technology Development Co., Ltd. Chinese Academy of Sciences (SKY) 19.73 :
National Silicon Industry Group (NSIG) 20.84 :
Materials Jiangsu Xinhua Semiconductor Material Technology (Xinhua Semiconductor)  23.56 306.29
BDStar Navigation 8.57 :
Chip design Unisoc (Shanghai) Technologies (Unisoc) 13.96 705.88
Shanghai AisinoChip Electronics Technology Co., Ltd. (AisinoChip) 21.06 13.5
Empyrean Technology 11.1 48.19
Telink Microelectromics Shanghai (Telink) 11.94 21.49

Note: * indicates the original figures are in USD and the numbers are converted using the foreign exchange rate of 6.70 RMB /USD.

— indicates data not available.

Source: Based on the financial statement of public companies; the enterprise big data platform operated by Baidu, https://aigicha.baidu.com/.
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Table 5.4 Invested Firms and the Shareholdings of National IC Fund Phase II (accessed
on April 24, 2022)

Segmented Firms Shaveholdings — Subscribed capital
production tasks of ICF (CNY million)
Wafer fabrication  Semiconductor Manufacturing ~ 1.61 -
International Corporation
(SMIC)
Yangtze Memory 30.00 18000.00
Semiconductor 24.49 8204.15*
Manufacturing Beijing
Corporation (SMBC)
Semiconductor 23.08 3559.71*
Manufacturing South
China Corporation (SMSC)
Semiconductor 16.76 6177 4%
Manufacturing East China
Corporation (SMEC)
Xiamen Silan Microchip 14.66 560.99
Manufacturing
UniVsta 13.95 330.00
Ruili Semiconductor 9.80 4760.45
Hefei Payton Storage 31.05 950.00
Technology Co., Ltd.
Packing and NAURA Technology Group ~ 0.94 -
testing Co., Ltd. (NAURA)
Specialized Hangzhou Changchuan 33.33 300.00
equipment and Intelligent Manufacturing
key components Co., Ltd.
Peric Special Gases 141 63.50
New Ray Musk 21.28 500.00
Materials National Silicon Industry 2.65 -
Group (NSIG)
Unisoc (Shanghai) 3.74 189.00
Technologies (Unisoc)
Chip design ChangXin Memory 28.00 12546.91
Technologies, Inc. (CXMT)
Apex Microelectronics 7.89 6.51
Beijing Smartchip 7.19 461.16
Microelectronics
Technology Co., Ltd.
SmartSens Technology 8.21 29.54
FA software (Shanghai) Co., 14.56 11.64

Ltd

Note: * indicates the original figures are in USD and the numbers are converted using the foreign
exchange rate of 6.70 RMB /USD.

— indicates data not available.

Source: Based on the financial statement of public companies; the enterprise big data platform
operated by Baidu, https://aiqicha.baidu.com/
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Made in China 2025 specifies the target of localization rate in IC testing
and packing equipment and materials by the end of 2030 to be 100%, that is,
to achieve full self-sufficiency. A large scale of funds is put in to build fabs and
to bolster domestic chip manufacturing. In 2014, the National IC Investment
Fund (ICF) was established, which raised CNY 98.72 billion and invested in
promising corporations such as SMIC, UNIS and JCET Group in the forms of
public-private consortiums and equity ejection. Founding members of the ICF
include the Ministry of Finance (36%), CDB Capital (22%), China Tobacco
(11%), Beijing E-town Capital (10%) and others. Table 5.3 presents some of the
companies in which the National IC Fund has ejected equity and the current
share held by the Fund. In 2019, the fundraising of the National IC Industry
Investment Fund (Phase II) was completed with a pool of more than 204.15
billion RMB. Table 5.4 presents some of the investments it has made thus far.

2.3  Communications industry

The Provisions on the Administration of Foreign-Funded Telecommunica-
tions Enterprises were enforced in 2002, opening the industry to foreign
investors with restrictive conditions of forming joint ventures with a less-
than-50% equity share cap and of a minimum registered capital. The tel-
ecommunication industry has been on the restricted list of the Catalogs for
Guidance of Industries for Foreign Investment ever since. In the 2019 version
of the Negative List for Foreign Investment, the restrictions on three kinds
of value-added telecommunications services were lifted, namely, domestic
multiparty communication services, store and forward services and calling
centers, while restrictions on other value-added services and basic services
are still maintained. Moreover, a licensing system was set up at the beginning
ot 2001 in Telecommunication Regulations promulgated by the State Coun-
cil. MIIT is responsible for issuing licenses and assigning frequency spectra,
and they can exclude the use of foreign standards and technology.

There are many forms of subsidies provided for communications enter-
prises, aiming to speed up theoretical research and promote the commerciali-
zation of new technology, such as grants for the establishment of innovation
platforms and funding R&D activities in scientific research institutions and
enterprises, mainly SOEs. Table 5.5 presents the subsidies received by some
public companies in the communication industry during the period of 2017
to 2020. Among the listed companies, ZTC and China Unicom are the main
subsidy beneficiaries.

2.4 Pharmaceutical and medical equipment industry

In 2019, China initiated a centralized drug-procurement program, and after
several rounds of government procurement, the average price of medicines



Table 5.5 Government Subsidies Received by Public Firms, Selected Telecommunication Companies, 2017-2020

Production Company name Stock Received government subsidies
segmentation symbols (CNY, million)
2017 2018 2019 2020
Communication Hangzhou Prevail Optoelectronic Equipment Co., Ltd. 300710 13.82 13.69 15.92 15.24
system solution Qingdao Topscomm Communication Inc. 603421 86.68 119.88 63.18
supplier Hytera Communications Corporation Limited 002583 159.64 169.20 230.45 206.68
Communications Sichuan Tianyi Comheart Telecom Co., Ltd. 300504 493 4.08 9.88 20.68
equipment Shenzhen Zhongxing Telecom Co., Ltd 000063  3019.14 208146 1695.88 1572.67
manufacturing GHT Co. Ltd 002130 24.72 43.90 46.89 57.15
Ethernet switches Kylan Technology Co., Ltd. 300353 34.87 25.49 34.49 28.96
3onedata Co., Ltd 688618 13.14
IoT communications  Fibocom Wireless Inc. 300638 5.07 17.20 30.05 37.21
equipment Shenzhen Neoway Technology Co., Ltd 688159 10.54 13.70
Optical Tongding Interconnection Information Co., Ltd. 300004 4.35 6.69 3.28 3.58
communications Suzhou TFC Optical Communication Co., Ltd. 300394 3.97 2.83 3.75 9.15
Eoptolink Technology Inc., Ltd 300502 7.80 8.11 6.49 13.02
Broadex Technologies Co., Ltd. 300548 5.55 7.45 9.16 15.24
T&S Communications Co., Ltd. 300570 1.64 6.02 15.54 14.69
Jiangsu Hengtong Photoelectric stock Co., Ltd. 600487 298.38 280.83 270.75 325.02
Fiberhome Telecommunication Technologies 600498 325.32 284.48 281.33
Zhongtian Technology Submarine Cable Co., Ltd. 600522 211.62 364.76 174.50
Yangtze Optical Fiber and Cable Joint Stock Limited ~ 601869 27.86 203.94 127.39
Company
Tianjin Futong Information Science & Technology 000836 36.53 6.73 15.47 17.11
Co., Ltd.
Accelink technologies Co., Ltd. 002281 56.04 62.04 39.42 44.15
Quantum Kaile Science and Technology 600260 53.41 32.59 41.66 14.05
communications QuantumCTek Co., Ltd. 688027 65.60
Telecommunication China Unicom 600050 196.40 185.21 776.36  1909.20

operation service

Sonrce: Annual reports and financial statements published by the listed companies.
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Table 5.6 Selected Regulations and Policies Regarding the Procurement of Drugs, Medical Devices and Equipment Published by Chinese
Central and Local Governments

Local/central  Date of  Regulations and policies Content

government — issue

Central 2021.5 Government Procurement of Imported Products Government institutions are required to purchase 100%
Audit Guidance Standards (2021) domestic equipment for 137 kinds of medical devices,

out of all 178 medical devices and equipment.

Central 2021.2 Opinions of The General Office of the State Establish the rules and principle in the normalization of
Council on Promoting the regular and a centralized drug-procurement system and provide
institutionalized Development of Centralized guidance on improving the operation mechanism and
Drug Procurement with Quantity supporting measures.

Central 2017.10  Opinions on deepening the reform of the review Call for strict enforcement of the government procurement
and approval system and on encouraging the law to ensure that government funds give priority to the
innovation of drugs and medical devices purchase of domestic medical equipment.

Anhui 2022.5 Notice on Matters Concerning the Regulation The purchase of imported medical products must go through
of Government Procurement of Imported an online examination and approval procedure by the
Products by Public Medical Institutions financial departments at or above the municipal level.

Zhejiang 2020.5 Suggestions on promoting the high-quality Medical institutions, including private medical institutions,
development of pharmaceutical industry in are encouraged to purchase domestic medical equipment.
Zhejiang Province

Zhejiang 2018.7 Notice on the Unified Demonstration List of A total of 232 kinds of medical equipment are allowed to
imported Products (medical equipment) purchased be imported after verification, and the rest of the medical
by the provincial government in 2018-2019 equipment is required to be domestically produced.

Sichuan 2018 List of imported products for government The number of medical equipment allowed to be purchased
procurement in 2018-2019 from imported products has been reduced from 93 to

39, with 15 types of medical equipment all requiring
domestic products should be used for clinical work.

Guangdong  2019.7 Technical evaluation standards for Class B large Public medical device users are encouraged to give priority
medical Equipment, 2018-2020 (trial) to the allocation of domestic brand Class B large medical

equipment, and gradually improve the allocation level of
domestic medical equipment.

Guangdong  2017.7 Class B large medical equipment approved in List 50 hospitals that must purchase domestic equipment.

2017

Sonrce: Collected from official websites of the central and local government of China.
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declined by approximately 50%.” High-value medical consumables and other
medical devices and equipment are also included in the program. Public hos-
pitals are encouraged to favor domestically manufactured medical instruments
and equipment in the program to promote indigenous innovation of domestic
medical and pharmaceutical enterprises, trying to change a longstanding prac-
tice in which foreign medicines and medical equipment are given preferences.

Table 5.6 lists some of the policies published by the central and pro-
vincial government regarding the procurement of domestic medicines
and medical equipment, showing that China will continue to encourage
the substitution of domestic pharmaceuticals and medical equipment for
imported ones.

3 Domestic content® in production — conceptual framework

As discussed, China has initiated various implicit LCR measures as part of its
industrial policy in recent years. What are the effects of these policy initiatives
on domestic content in its production? Did the LCR measures discussed ear-
lier increase domestic content in China’s exports? Such empirical questions
need to be addressed by a quantitative method supported by real-world data.
If we can find empirical evidence that there is a dramatic increase in domestic
contents in China’s production and exports, then a further econometric analy-
sis of the major driving factors behind such an increase may be in order.

To measure domestic content in production and exports, recent literature
heavily relies on the gross trade accounting framework proposed by Koop-
man et al. (2014) and extended by Wang et al. (2013) and Borin and Mancini
(2019), which is based on inter-country input-output (ICIO) tables. How-
ever, available ICIO tables are usually very aggregate, with only limited indus-
try and country coverage and significant time delays due to the tremendous
data requests in compiling such tables, which significantly reduce the analytical
power of the gross trade accounting method. Fortunately, national Supply and
Use Tables (SUTs) and/or IOTs are more widely available and usually with
higher sector details and shorter time frequencies. Simplified decomposition
methods based on national IOTs that can preserve most of the features of the
gross trade accounting framework will increase its analytical power and empiri-
cal applications. In this section, we first outline such a simplified method in a
standard noncomparative 10 framework, in which imported and domestically
produced intermediate inputs are accounted for separately, and then extend it
to the situation when processing trade can be taken into account.

3.1 Domestic content in production — standard noncompetitive national
IO tables

The noncompetitive 1O tables’ can be specified as follows:

APX+71P =X (1)
AMX v M =M (2)
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where AP = [a”, ] is a matrix of direct input coefficients of domestic products;
AM = [#”,] is a matrix of direct inputs of imported goods and services; T” and
Y are n x 1 vectors of final demands for domestically produced and imported
products, respectively, including usage in gross capital formation, private and
public final consumption and gross exports (re-exports); X is a # x 1 vector
of gross output; Mis a n x 1 vector of imports; subscripts # and jindicate sec-
tors; and superscripts D and M represent domestically produced and imported
products, respectively.

Equations (1) and (2) define two horizontal balance conditions for domes-
tically produced and imported products, respectively. A typical Row % in Equa-
tion (1) specifies that the total domestic production of product % should be
equal to the sum of the sales of product % to all intermediate and final users in
the economy (the final sales include domestic consumption and capital forma-
tion, plus exports of product k). A typical Row % in Equation (2) specifies that
the total imports of product % should be equal to the sum of the sales of prod-
uct % to all users in the economy, including intermediate inputs for all sectors,
plus final domestic consumption, capital formation and re-exports.

From Equation (1), we have

X=(I-APy'rP (3)

(I - AP is the well-known Leontief inverse, a matrix of coefficients for the
total domestic product requirement. Defining a vector of domestic content, or
domestic value added, as DVA, GDP by industry can be computed as

DVA=GDP = A,(I- A”y*'r? (4)

where A =[av]isal x nvector of each sector j’s ratio of value added to gross
output. If we turther split 7 into three vectors, domestic final demand 17,
exports of final products 7 and exports of intermediate products 1, then
TP = Y+ Y +7" by definition.!® Inserting it into Equation 5 and rearrang-
ing, we can obtain the decomposition of each industry’s domestic value added,
or GDP, into three parts:

DVA=GDP=A,(I-A°)'r/ + A (1-AP)'rY (5)
+ A (I-APy're

The first part is value added domestically produced and consumed. This part
does not involve cross-border exchanges. An example is a haircut and these can
be defined as pure domestic production activities.!! The second part is value
added embodied in final product exports. This embodied domestic factor con-
tent crosses national borders for consumption only. An example is the classical
case of “Portuguese wine in exchange for English cloth.” The whole produc-
tion process is also completed domestically and can be defined as production
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activities of traditional trade. The last part is value added embodied in exports
of intermediate goods and services, which will be used in production activities
in other countries and involves cross-country production sharing, so it can
be defined as GVC activities. It includes both the simple GVC (DVA crosses
borders only once) and complex GVC (DVA crosses borders multiple times)
activities defined in Wang et al. (2017).

The DVA decomposition results from Equation (5) will be the same based
on a national IO table as using a global ICIO table if there is no need to
separate the part of DVA that is first exported but eventually returns home.
It is also straightforward and computes domestic contents in a country’s
gross exports as the sum of the second and the third part of Equation (5).

It is important to note that this method is limited because it relies on national
1OTs. Although it can decompose production into pure domestic, traditional
trade and GVC activities and compute DVA in exports, including direct and
indirect value-added exports via upstream or downstream sectors, it cannot esti-
mate DVA first exported but returned home via imports, indirect exports of
DVA via third countries, distinguish simple and complex GVC activities, decom-
pose bilateral trade flows, measure double counting due to intermediate goods
trade and trace foreign value added and/or vertical specialization by country
sources. These quantitative measures must be obtained from ICIO tables.

3.2 Domestic content in expovts — when processing exporits'> arve imporvtant

The production of processing exports often has a very different intensity in the
use of imported inputs than that in domestic final sales and normal exports. To
reflect such heterogeneity, one needs to keep track separately of the IO coef-
ficients of the processing exports and those of domestic final sales and normal
exports. The extended IO table with a separate account for processing exports
is represented by Table 5.7.

In such an extended IO table, domestic production has been separated
into two parts: (1) production for domestic final demand and normal exports
represented by superscript D and (2) production of processing exports repre-
sented by superscript P. Mathematically, the model can be specified as Equa-
tions (6) and (7),

{ 0 I } || B (©)
AMP (X—EP)+AMPEP +YM =M (7)

where APP = ZPP (X —Ep)f1 and AP? = ZP? (EPY™ denote the input coef-
ficient matrix for the production of domestic use and normal exports and the
input coeflicient matrix for the production of processing exports, respectively.
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Table 5.7 Input-Output Table with Separate Production Accounts for Processing Trade

Intermedinte use

Production  Production Final use  Gross
for domestic  of processing (C+ 1+ output or
use &normal  exports G+E) imports
exports
DIM 12,..,N 12,..,N 1 1
. 1
Production for
domesticuse DD DP D P P
& normal ' z 4 r“-E X-E
Domestic exports (D) N
intermediate
inputs 1
Processing ' P P
exports (P) ’ 0 0 E E
N
1
Intermediate inputs from 7 MD 7 MP M M
imports
N
Value added 1 VP vr
Gross output 1 X-EP EP
Source: Adopted from Koopman et al. (2012).
The analytical solution of this extended IO model is
X_EP I—ADD _ADP -1 TD—EP
= (8)
E? 0 I ET
Its Leontief inverse can be computed as follows:
M -1 DD ;DP
L= = 9)

I I_ ADD -1 7_ ADD ’1ADP
(1-4") " (1-47)
0 I
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Substituting Equation (9) into Equation (8), we have:
X -EF =(I- APP)! (TD —EP)+(1—ADD)’1ADPE1’ (10)

Substituting Equation (10) into Equation (7), the total demand for imported
intermediate inputs can be computed as

M-1M :AMD(I—ADD)’l(TD—EP) (11)

+AMD(1—ADD)_1ADPEP+AMPEP

It has three components: the first term is total imported content in final
domestic sales and normal exports, and the second and the third terms are
indirect and direct imported content in processing exports, respectively.

DVA (GDP) at the industry level can be computed as:

T

DVAP
=(ap af

) (I_ADD)‘1 (I_ADD)‘1 4P
DVA*

0 1

_1 T (12)
AII/)(I_ADD) {TD—EP]

i AP (I—ADD)_l APP 1 AL E”

where A and A" are n x 1 vectors that denote the direct value-added coeffi-
cient vectors for domestic sale /normal exports and processing exports, respec-
tively. Equation (12) can be rewritten as:

DVA =GDP = AP(I - APP)™! (TD—EP) (13)

+ AP (11— APPY T APTEY + AV ET

It also has three components: the first term is DVA in final domestic sale and
normal exports, and the second and the third terms are indirect and direct
DVA in processing exports, respectively. Notice that Y= Y+ 1T+ ¥, if we
insert it into Equation (13) and rearrange, we can decompose each industry’s
domestic value added, or GDP, into the following four parts:

DVA =GDP = AP(I- AP)' 1/ + 4P (1- 4Py (x? —E")
- 14
AP (T - AP)! (T” —EP’)+(A{,3 (1—ADD)’1ADP + AL )EP (14)
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where E” and E” are processing exports for final and intermediate products,
respectively, and E + E” = E” by definition. Equation (14) is an extension
of the GDP decomposition Equation (5) with an additional fourth term that
is generated from processing export production.

4 Data sources and estimation results

To estimate the extended 1O table that accounts for processing exports sepa-
rately, we closely follow the Quadratic Programing procedures described in Sec-
tion 2.3 of Koopman et al. (2012)."* The purpose of these procedures is to
minimize a quadratic penalty function subject to a series of accounting identities
and adding-up constraints based on official statistics. Standard national IOTs
are used to determine sector-level production and trade, and information from
trade statistics is used to determine the relative proportion of processing and
normal exports within each sector; thus, all available data are used to split the
national economy into processing and non-processing blocks, each with its own
10 structure.

After describing the data sources, we report the estimation results for
China’s share of domestic content in its production and gross exports at the
aggregate level, by firm ownership, by major destination countries and by
manufacturing industries.

4.1 Data

Inter-industry transaction and direct value-added data are from China’s
2007, 2012, and 2017 benchmark IOTs published by the NBS of China,
while detailed trade data from 2007 to 2017 are from the General Customs
Administration of China. The trade statistics are first aggregated from the
8-digit HS level to China’s 10 industries. We partition both imports and
exports in a given commodity classification into different parts based on
the distinction between processing and normal trade in the trade statistics
and on the UN BEC classification. A summary of such partitions as a per-
centage of China’s total exports and imports along with the share of pro-
cessing exports during 2007-2017 is reported in Table 5.8 and Table 5.9.
The UNBEC classifies each HS 6-digit product into one of three categories:
intermediate inputs, capital goods and consumption products. In Table 5.8,
we further decompose the first two categories into two subcategories: pro-
cessing imports used for the production of processing exports that cannot
be sold to domestic users by regulation and non-processing imports used
for domestic sale and normal exports. Columns (1) to (5) in Table 5.8 sum
to 100%; Columns (1) to (3) and (4) to (6) in Table 5.9 sum to 100%.'*
These data are important parameters in our optimization model and the key
information to understand our estimates of domestic and imported content
shares in Chinese exports, especially their cross-sector heterogeneities and
changing trends over time.
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4.2 Domestic contents in aggregate exports

Table 5.10 presents the results for the decomposition of aggregate foreign
and domestic value-added shares in 2007, 2012 and 2017. The estimated
aggregate DVA share in China’s total gross exports was 64.2% in 2007,
65.2% in 2012 and 69.8% in 2017. Such numbers for merchandise exports

Table 5.8 Major Imports Share Parameters Used in Domestic Content Estimation,
2007-2017

Year Imported intermedintes % Imported capital goods % Imported Processing
) ; final exports as %
For processingg  For normal — For processing  For normal consumption of total
exports use exports use 9 exports
(D 2) 3) 4) (5) (0)
2007 37.8 47.3 8.3 4.0 2.6 51.6
2008 32.3 53.4 8.1 3.3 2.9 48.1
2009 30.8 53.9 9.8 2.1 34 49.8
2010 29.0 55.1 10.4 1.8 37 48.0
2011 25.6 58.4 10.3 1.6 4.1 452
2012 24.9 59.4 9.7 14 4.6 44.1
2013 249 59.7 9.6 0.9 49 41.6
2014 26.5 57.1 10.0 0.9 5.6 39.6
2015 27.1 55.6 9.9 0.9 6.5 36.8
2016 25.3 56.2 10.1 0.7 7.7 35.7
2017 23.6 58.5 9.6 0.7 7.6 351

Source: Authors’ calculations based on China Custom trade statistics and United Nations Broad
Economic Categories (UNBEC) classification scheme.

Table 5.9 Major Exports Share Parameters Used in Production Decomposition

2007-2017

Year  Normal exports % Processing exports %

Share of Share of  Share of Shave of Shave of  Shave of

intermedintes  capital  consumption intermediates capital  consumption

Joods Hoods goods goods

(1) ) 3) 4) (5) (0)
2007 49.92 13.39  36.69 33.28 3426 3246
2008 53.06 14.28  32.66 32.68 3512 3221
2009 46.80 15.23 37.97 31.20 36.34 3246
2010 48.39 14.78  36.83 31.92 3721  30.87
2011 49.38 15.01 35.61 31.82 37.34  30.84
2012 47.72 15.86  36.42 30.45 38.19  31.36
2013 46.95 15.86  37.19 31.75 36.57  31.67
2014 47.27 16.27  36.46 31.63 3493 3344
2015 46.87 16.87  36.26 32.77 36.37  30.86
2016 46.72 16.74  36.54 33.59 36.01 3040
2017 47.86 16.59  35.54 33.85 3586  30.29

Source: Authors’ calculations based on China Custom trade statistics and United Nations Broad
Economic Categories (UNBEC) classification scheme.
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were 60.1%, 59.5% and 64.4%, respectively. For manufacturing products
only, these estimated shares are lower from 59.2% in 2007 to 63.5% in
2017. In general, the estimated direct domestic value-added shares are
less than one-third of the total domestic value-added shares. However,
the difference between the direct foreign value-added share and the esti-
mated indirect foreign value-added share was relatively small, indicating
that most of the foreign content comes directly from imported foreign
inputs and generates much less indirect value added compared to domestic
value added.

It is interesting that the DVA shares in normal and processing exports
trend in opposite directions: the DVA share in China’s normal manufac-
turing exports increased from 82.9% in 2007 to 84.7% in 2017, but this
share declined in processing exports from 36.6% in 2007 to 27.7% in 2017,
which is completely different from the previous decades (more domesti-
cally produced inputs were used in China’s processing exports between
1997 and 2007, the DVA “share increased from 20.7% in 1997 to 37.0%
in 2007, up by more than 16 percentage points” (Koopman et al., 2012)).
This indicates that the increase in the DVA share between 2007 and 2017
in China’s total exports (approximately 5.3 percentage points increase) was
mainly driven by the decline in processing exports in China’s total mer-
chandise exports (decreased from 51.6% in 2007 to 35.1% in 2017) and

Table 5.10 Domestic and Foreign Values Added: Processing vs Normal Exports (in
Percent of Total Exports)

Normal exports  Processing exports  Weighted sum

2007 2012 2017 2007 2012 2017 2007 2012 2017

Total exports (including
service sectors)

Total foreign value added 15.3 14.6 12.7 63.0 70.0 719 358 34.8 30.3
Direct foreign value added 4.9 4.7 4.8 58.0 664 695 27.7 27.2 24.0
Total domestic value added 84.7 85.4 87.3 37.0 30.1 28.1 642 652 69.8
Direct domestic value added 28.6 30.4 304 95 89 93 204 225 24.1

All merchandise

Total foreign value added  16.7 16.6 149 63.0 70.0 72.0 399 40.5 35.6
Direct foreign value added 5.6 5.6 59 58.1 66.5 69.7 319 32.8 29.0
Total domestic value added 83.3 83.4 85.1 37.0 30.0 28.0 60.1 59.5 644
Direct domestic value added 23.4 22.1 223 94 89 92 164 162 176

Manufacturing goods

(food processing sectors

are excluded)
Total foreign value added 17.1 17.1 15.3 634 70.3 72.3 40.8 414 36.5
Direct foreign value added 5.7 5.8 6.1 584 66.8 69.6 32.7 33.7 29.8
Total domestic value added 82.9 82.9 84.7 36.6 29.7 27.7 59.2 58.6 63.5
Direct domestic value added 22.5 21.4 21.6 94 89 92 158 15.7 17.0

Source: Authors’ estimates based on China’s 2007, 2012, 2017 benchmark input-output table pub-
lished by the Bureau of National Statistics and Official China trade statistics from China Customs.
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the increase in exports in services (increased from 14.4% in 2007 to 19%
in 2017). The increase in the DVA share in China’s normal merchandise
exports only played a relatively minor role (increased only approximately
1.1 percentage point from 84% in 2007 to 85.1% in 2017). This empirical
finding may indicate that the various industrial policies and implicit LCR
measures proposed in China during recent decades played no significant
role in promoting DVA in China’s total exports, at least at the aggregate
level during 2007-2017.

4.3 Domestic content in exports by firm ownership

There is a significant change in export structure by firm ownership between
2007 and 2017. The share of private firms increased dramatically, from 21.3%
in 2007 to 44.2% in 2017, more than doubling within 10 years. At the same
time, the share of both state-owned and foreign-invested enterprises (SOEs
and FIEs) declined from 18.9% to 9.1% and 56.3% to 45.3%, respectively.
Both private firms and FIEs are the major players in China’s export success,
and one may be interested in the DVA share in their exports. However, since
there is no information on separate input-output coefficients by firm owner-
ship, we cannot meaningfully distinguish foreign versus local firms within a
sector. Instead, we provide an estimate of the DVA share of aggregate mer-
chandise exports by firm ownership. By construction, the differences across
firms of different ownerships are driven entirely by different degrees of their
reliance on processing exports within a sector and the difference in the sector
composition of their total exports (both are observed directly from the cus-
toms trade statistics).

Estimates of the DVA shares by firm ownership for China’s merchandise
exports are presented in Table 5.11. The results show that exports by wholly
foreign-owned enterprises exhibit the lowest share of DVA, followed by
Sino-foreign joint-venture companies (decreased from 44.2% and 56.7% in
2007 to 43% and 52.7% in 2017, respectively). Exports from Chinese private
enterprises embodied the highest DVA shares (80.7% in 2007, 77.8% in 2012
and 81.1% in 2017), while those from state-owned firms were in the middle
(approximately 70% in the three years). It is also interesting to observe that
the variation of DVA share in normal exports is relatively small by different
firm ownerships and over the three benchmark years (between 82% and 85%).
The weights of processing exports are the decisive factor behind the differ-
ence in DVA share between private firms and FIEs (private firms only have
approximately 10% of their exports as processing exports, while approximately
two-thirds of exports from FIEs are processing exports). Note that these are
estimations based on the currently available information; better estimates can
be derived once information on I/0 coeflicients by firm ownership becomes
available.

Compared to Table 5.11 of Koopman et al. (2012), the most noticeable
feature of this table is the relatively stable DVA share in exports produced
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by FIEs from 2007 to 2017 (it slightly declines). From 2002 to 2007, the
DVA share increased by more than 10 percentage points. It seems that FIE
exporters did not source more of their intermediate inputs within China after
2007. This finding provides further evidence that the implicit LCR measures
we described in Section 2 did not affect most FIEs’ decision to source their
production inputs outside China at the aggregate level. Their use of imported
inputs increased during this period.

4.4 Domestic content in Chinese exports by trading partners

By assuming that DVA shares within a given sector and export regime (nor-
mal/processing) are the same for all destination countries, we can further
estimate the DVA share in China’s exports to each of its major trading part-
ners. However, the variation by destination is driven solely by China’s export
structure (share of processing exports and sector composition) to each of its
trading partners. The results for China’s total merchandise exports to each of
its major trading partners are reported in Table 5.12 in increasing order of the
estimated weighted DVA share in 2017.

Hong Kong, Singapore, Japan, the United States and Korea are the top
five in both 2012 and 2017, with less than 60% of China’s DVA embodied
in its imports from China. China’s exports to all emerging economies and
developing countries embodied much higher DVA than its exports to OECD
countries. The difference is more than 10 percentage points.

Interestingly, the DVA share uniformly increased in China’s non-processing
exports to all its major trading partners from 2012 to 2017, while it uniformly
declined for processing exports to all countries. This information suggests that
the LCR policies we discussed in Section 2 did not reduce exporting firms’
sources of raw materials, parts and components around the world, at least in
China’s production of processing exports.

4.5 Domestic content in Chinese exports by industries

To see if there are interesting patterns at the sector level, Table 5.13 reports, in
ascending order of the weighted DVA share of 2012, the value-added decom-
position in Chinese manufacturing exports by industry in 2012 and 2017,
respectively, together with the shares of processing trade and foreign invested
firms in each sector’s exports and the sector’s share in China’s total merchan-
dise exports. Because the sector classifications are more consistent between
2012 and 2017 than those in 2007 due to a new version of industrial classifi-
cation in China (CSIC, 2002 to CSIC, 2011'%), we present the results of each
sector for the years 2012 and 2017 only.

Thirteen out of the 68 manufacturing industries reported in Table 5.13
had a share of DVA in their exports of less than 51% in 2012, collectively
accounting for 34% of China’s total exports. It is worth noting that more
than half of these industries are relatively sophisticated and high-tech, such as



Table 5.11 Share of Domestic Value Added in Total Merchandise Exports by Firm Ownership (%), 2007, 2012 and 2017

Share of None-processing Processing Weighted sum Shave of exports
processing by firm ownership
exports in Direct Total Direct Total Direct Total in China’s total
total exports domestic domestic domestic domestic domestic domestic exports
value added  value added value added value added value added value added

2017

Wholly foreign owned ~ 73.5 22.0 84.8 9.0 28.0 12.5 43.0 32.1

Joint venture firms 57.8 22.5 84.8 9.6 29.2 15.1 52.7 12.4

State owned firms 18.7 232 84.2 9.2 224 20.6 72.7 9.1

Collectively owned firms =~ 9.9 21.2 83.5 9.4 325 20.1 78.5 2.1

Private firms 8.0 22.3 85.6 9.5 30.2 21.3 81.1 442

All firms 36.2 22.3 85.2 9.2 28.2 17.6 64.5 100.0

2012

Wholly foreign owned ~ 79.2 21.8 82.6 8.7 30.0 11.4 40.9 36.5

Joint venture firms 57.5 21.8 82.5 8.8 31.2 14.3 53.0 15.0

State owned firms 22.3 21.8 81.7 10.3 28.4 19.2 69.8 12.4

Collectively owned firms 16.9 21.9 82.3 9.4 33.9 19.8 74.1 2.5

Private firms 12.0 22.3 84.3 9.6 29.8 20.8 77.8 33.6

All firms 447 22.1 83.4 8.9 30.1 16.2 59.6 100.0

2007

Wholly foreign owned ~ 83.0 23.8 83.8 11.4 36.1 13.5 442 38.0

Joint venture firms 59.7 22.9 83.6 10.3 38.5 15.4 56.7 17.8

State owned firms 25.9 23.4 83.4 10.0 394 19.9 72.0 18.9

Collectively owned firms 24.3 224 83.1 8.8 41.8 19.1 73.1 4.0

Private firms 9.7 23.5 84.9 9.8 42.2 22.2 80.7 21.3

All firms 50.1 23.5 83.4 9.5 37.1 16.5 60.2 100.0

Source: Authors’ estimates based on China’s 2007, 2012, 2017 benchmark input-output table published by the Bureau of National Statistics and Official China

trade statistics from China Customs.
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Table 5.12 Domestic Value Added Share in Chinese Gross Merchandise Exports to its Major Trading Partners, as Percentages, 2012 and

2017
Region description % of processing Non processing Processing Weighted sum % of exports to
exports the world

Year 2012 2017 2012 2017 2012 2017 2012 2017 2012 2017
Hong Kong 75.2 59.2 81.7 83.8 28.8 28.8 41.9 51.3 14.0 11.3
Singapore 57.7 51.0 82.2 83.0 27.4 24.7 50.6 53.3 2.0 2.0
Japan 54.1 50.4 85.3 86.8 32.3 29.8 56.6 58.1 7.6 6.1
United States 54.6 46.3 84.1 85.6 29.9 28.1 54.5 59.0 17.6 19.1
Korea Rep 54.4 46.9 82.0 85.3 31.8 29.3 54.7 59.1 4.3 45
Taiwan province 51.1 44.6 81.6 85.2 327 28.0 56.6 59.7 1.7 1.8
Mexico 45.3 36.8 82.4 84.5 30.1 28.0 58.7 63.7 1.3 1.6
East EU12 44.0 36.7 82.8 84.5 29.6 27.8 59.4 63.7 2.0 2.2
West EU15 44.3 36.8 83.9 85.5 29.9 28.1 60.0 64.4 14.8 14.3
Australia/NZ 36.8 31.8 83.5 85.6 31.8 27.1 64.5 67.0 2.1 2.1
Rest of OECD 37.8 31.3 84.1 85.8 31.3 27.6 64.1 67.6 1.7 1.7
Rest of Southeast Asia 30.3 29.3 83.9 85.2 32.8 27.8 68.4 68.4 1.8 1.9
Thailand 329 24.9 82.3 85.1 33.7 29.6 66.3 71.3 1.6 1.7
Brazil 28.6 19.0 82.6 84.5 32.6 28.9 68.4 74.0 1.6 1.3
Indonesia 239 14.6 82.6 85.0 28.2 27.2 69.6 76.6 1.7 1.6
Rest of Latin Amer,/Caribbean 22.6 17.0 82.1 84.7 29.7 26.7 70.3 74.8 3.8 3.0
India 21.1 16.9 81.7 83.9 32.1 29.1 71.2 74.6 2.4 31
Philippines 22.1 14.8 82.8 85.3 31.6 25.3 71.5 76.4 0.8 1.5
RUS 20.7 18.8 84.5 85.9 30.1 28.3 73.2 75.1 2.2 1.9
Middle East/North Africa 17.8 14.2 83.7 85.3 30.4 27.8 74.2 77.1 5.5 5.6
Sub-Saharan Africa 15.3 9.3 83.3 85.4 30.8 27.3 75.2 79.9 32 32
Rest of South Asia 16.8 16.7 83.9 85.7 335 29.6 75.5 76.3 39 6.1
Eastern Europe/Central Asia 15.8 13.3 84.0 85.4 334 29.7 76.0 78.0 2.5 2.
Total 44.7 36.3 83.4 85.2 30.2 28.3 59.6 64.6 100.0 100.0

Source: Authors’ estimates based on China’s 2012 and 2017 benchmark input-output table published by the Bureau of National Statistics and Official China

trade statistics from China Customs.
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computers, communication equipment and electronic components, and they
are also those sectors in which foreign invested enterprises play a leading role,
with a higher share of processing exports of approximately 70%. In 2017, the
number of industries that have a DVA less than -51% in exports declined to
10, and the sum of their share in total exports declined to approximately 27%.

The number of sectors with shares of DVA in the range of 51% to 75%
was 23; they contributed 20% of China’s total exports in 2012. The sectors
in this group are typically capital intensive, such as the manufacturing of basic
chemicals, iron and steel, lifting and handling equipment and pumps, genera-
tors and batteries. The number of sectors with a middle-level DVA share was
21 in 2017, with a slight difference in sector composition; they collectively
accounted for 22% of China’s total exports.

There are 32 industries with shares of DVA above 75%; as a group, they
account for approximately 25% of China’s total exports in 2012. Most labor-
intensive sectors are among this group, such as textiles, apparel, footwear,
leather, fur and furniture. However, the manufacturing of auto and auto parts
were also in this group, with shares of DVA of 79.7% and 76.2% in 2012,
respectively. In 2017, 37 industries had shares of DVA greater than 75%. The
weights of high-DVA sectors in China’s total exports increase to 30%.

Between 2012 and 2017, the average increase in the DVA share in man-
ufacturing exports was 4.94%. Among the 68 manufacturing sector exports
reported, 15 sectors have an increase of over 5%, and 4 of them increased
over 9%. Those sectors are fabricated metal products, sports goods, games
and toys, audiovisual apparatus, wire and cable. These sectors also feature the
largest declines in the share of their processing exports and/or FIE exports.
For the four sectors with an approximately 10% increase in the DVA share,
the share of processing exports declined by 14% to 21% during the 5-year
period. Twenty-three sectors have increased their DVA share in exports, rang-
ing from 2% to 5%, and those sectors are most with low- or middle-level DVA
shares in 2012. Ten sectors experienced a decline in their DVA share in the
same period. Examples of these sectors are motor vehicles, nonferrous metal
rolling products and lifting and handling equipment. The share of processing
and FIE exports increased in the auto sectors by 9.2% and 8.1%, respectively,
which was the main driver of the over 5% decline in the DVA share in exports
during this period.

With respect to the change in the absolute value of DVA, communica-
tion equipment, fabricated metal products and textile and wearing apparels
are the three sectors with an increase in DVA of more than 10 million USD.
The communication equipment has the largest increase in DVA of more than
27 million USD. The auto parts and other related sectors, such as batteries,
have experienced a moderate-level increase in the DVA level, but the DVA in
the whole auto sector has declined. Therefore, the correlation between locali-
zation policies and the change in domestic content needs further investigation.
One may argue that the localization policies discussed in Section 2 may have
played some roles in boosting DVA in these sectors. A formal econometric



Table 5.13 Domestic Value-Added Share in Manufacturing Exports by Sector, 2012 and 2017

Code Sector lnbel

2012

2017

Value-added decomposition % % of % of FIE % of total Value-added decomposition % % of % of FIE % of
processing  exports  exports processing  exports  total

Non- Processing Weighted  exports Non- Processing Weighted. exports exports

processing sum processing sum
88 AV Apparatus  77.5 15.4 25.0 84.5 72.0 1.2 73.1 15.2 354 65.1 57.6 1.0
85  Computer 80.9 23.8 26.5 95.2 95.3 8.0 78.4 25.0 30.6 89.5 88.0 6.5
77  Boats 85.3 24.1 30.3 89.9 359 1.7 85.2 215 32.3 83.0 294 0.9
68  OfficeEquip. 73.5 31.8 355 91.0 925 1.1 70.2 357 41.7 825 86.2 0.6
50  Rubber 82.3 237 36.9 77.5 43.7 0.9 84.7 223 44.8 63.9 36.1 0.7
39 Refined oil 57.8 10.6 415 345 249 0.8 67.3 2.5 429 37.7 21.5 0.7
86  CommuEquip 78.6 32.3 43.7 75.3 81.0 6.0 81.2 30.9 47.7 66.6 67.9 8.1
89  Elect Parts 82.0 295 43.9 72.4 81.0 55 84.6 29.3 50.2 62.2 74.6 52
91  Measuring 77.0 32.8 439 74.7 77.3 1.3 79.8 33.0 50.0 63.7 69.1 1.4
83  Electrical 81.3 19.7 49.0 52.4 57.4 1.8 84.3 14.8 57.6 38.4 47 4 1.9
87  Tele Equip 72.1 33.6 49.1 59.8 64.3 1.3 69.2 349 46.5 66.2 66.1 1.6
38  Toys 86.0 18.5 49.3 54.4 429 3.6 84.3 285 61.8 40.4 39.9 3.3
45  Synthetic 77.8 29.8 50.6 56.9 61.6 0.5 83.8 28.5 56.6 49.2 51.2 0.6
80  Power Equip 80.3 34.3 54.0 57.2 67.6 2.3 83.5 14.1 52.8 44.2 61.5 2.2
61  NFMetal 76.6 27.2 55.5 42.6 30.2 0.4 81.0 27.3 55.6 47.3 19.9 0.3
81  Wire&Cable 80.5 32.8 56.0 51.4 61.9 0.8 83.8 27.2 65.6 32.1 47.8 0.9
84  Batteries 74.1 31.3 60.8 31.0 432 1.8 74.8 41.9 67.6 219 31.1 2.0
49  Chem. Fibers 77.1 49.2 61.8 55.1 45.4 0.3 80.4 26.1 62.0 339 352 0.2
82  Houseapp 72.9 45.8 62.0 40.0 58.8 0.4 77.7 343 65.1 29.0 385 0.5
76 RailEquip 79.1 52.4 62.2 63.1 10.8 0.2 80.8 8.5 58.4 31.0 12.6 0.1
63  FabMetal 82.9 25.2 63.0 344 34.0 31 86.3 26.9 78.5 13.3 30.5 32
73 SP Mach. 81.2 424 63.6 454 60.0 14 84.2 24.5 64.5 329 474 1.6
78  Trans Equip. 77.1 35.4 64.9 292 44.3 0.7 78.6 222 65.5 232 38.9 0.8

(Continued)
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Table 5.13 (Continued)

Code Sector lnbel

2012

2017

Value-added decomposition % % of % of FIE % of total Value-added decomposition % % of % of FIE % of
processing exports  exports processing exports  total

Non- Processing  Weighted.  exports Non- Processing  Weighted exports exports

processing sum processing sum
79  Generators 78.5 41.7 65.0 36.7 51.0 0.7 81.5 334 67.1 30.0 50.6 0.7
66  Lifting Equip. 81.3 36.1 66.5 32.8 53.5 0.5 82.2 13.1 61.8 29.6 53.5 0.5
51  Plastic 83.8 35.6 67.7 335 392 1.5 86.6 24.2 73.0 21.8 30.3 1.9
46  SpecialChem. 81.3 30.2 68.3 25.4 48.9 0.6 85.0 28.3 76.2 15.6 39.6 0.6
36 Daper 83.3 50.8 69.4 429 46.1 0.4 87.9 32.8 67.7 36.8 39.6 0.5
62  NFMtetalroll 79.4 43.0 70.4 24.6 40.1 0.7 82.6 7.7 64.8 23.7 30.1 0.6
69  GP Mach. 82.4 39.6 71.5 25.5 45.3 1.8 84.5 24.6 70.5 234 424 2.0
43 Pesticides 72.3 50.5 72.3 0.0 27.6 0.1 77.7 7.5 77 4 0.4 24.1 0.2
47 Daily Chem. 81.5 41.7 73.0 21.4 39.1 0.2 85.1 38.3 76.9 17.6 343 0.3
59  Iron&Steel 73.1 51.8 73.0 0.5 21.1 0.2 4.6 0.0 72.6 0.3 21.7 0.1
92  Other Manu 78.4 56.6 74.2 19.5 347 0.4 80.5 433 75.3 13.9 19.6 0.5
72 FFAFMach  79.8 56.0 74.3 23.1 38.1 0.2 81.5 52.8 74.7 234 37.8 0.2
67  Pump 80.4 49.5 74.5 18.9 46.9 1.0 83.9 36.3 76.3 15.9 44 .4 1.1
70 Mine Mach.  82.0 41.0 75.1 17.0 342 0.8 85.1 452 78.6 16.4 36.2 0.6
60  Steel roll. 77.1 49.2 75.4 6.2 22.8 2.0 80.5 40.9 78.5 5.1 15.1 1.9
55  Glass 81.1 41.5 75.7 13.8 26.1 0.7 85.0 11.6 78.6 8.6 249 0.5
41  BasicChem 80.2 42.8 75.8 11.8 26.6 1.7 84.5 38.1 78.3 13.3 259 1.5
64  Boiler 81.2 414 76.1 12.8 32.1 0.5 85.0 50.3 79.7 15.2 39.2 0.4
75  Auto parts 83.2 48.5 76.2 20.1 57.1 0.9 86.6 37.9 79.8 13.9 49.7 1.1
44 Paints 77.5 51.1 77 4 0.3 36.7 0.2 80.7 8.2 80.2 0.7 25.3 0.3
65  Metal Mach.  79.7 56.5 77 4 9.9 35.1 0.2 82.3 39.5 78.6 8.7 29.6 0.2
33 Footwear 88.6 40.8 78.3 21.4 27.4 1.6 88.1 31.2 79.4 15.4 20.3 1.5
71 Chem Mach 81.4 56.7 78.5 11.7 399 0.3 83.9 48.9 79.9 11.3 33.0 0.4
56  Porcelain 79.7 55.1 79.3 1.7 20.3 0.4 85.1 13.5 84.4 1.0 9.0 0.6
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74 Auto 85.3 49.2 79.7 15.5 30.1 0.8 88.8 29.0 74.0 24.7 38.1 0.7
37  DPrinting 86.9 59.4 79.8 25.6 37.5 0.1 89.7 60.7 84.5 18.1 29.2 0.1
42 Fertilizers 79.8 0.0 79.8 0.0 5.2 0.3 83.5 0.0 83.5 0.0 3.4 0.2
48  Pharmacy 87.9 34.0 80.4 13.8 32.1 0.9 90.0 354 82.5 13.7 31.0 0.9
27 Wool 89.6 59.8 80.5 30.6 448 0.1 89.9 60.0 81.1 29.5 429 0.1
53  Cement prod. 85.1 53.8 80.9 13.5 229 0.1 89.8 15.4 81.7 11.0 13.9 0.1
58  Graphite 82.6 55.5 81.2 5.3 249 0.2 85.7 9.1 82.4 4.4 16.9 0.2
29  KC Fabrics 88.2 58.6 81.4 23.2 36.3 0.5 88.3 49.0 82.9 13.7 26.1 0.6
31  Apparel 90.8 29.8 81.7 14.9 259 5.1 91.0 229 84.0 10.2 18.5 49
35  Furniture 87.1 47.1 81.7 13.5 30.7 2.1 88.8 31.2 82.2 11.4 28.4 24
57  Refractory 83.1 57.4 82.7 1.7 51.7 0.1 84.2 16.8 83.2 1.4 447 0.1
28  Silk 84.1 56.5 82.9 4.4 13.6 0.1 84.1 9.9 81.7 3.2 15.1 0.1
34  Timber 86.7 57.3 83.0 12.6 26.2 0.6 89.3 44.0 84.8 9.9 17.7 0.5
32 Leather 91.4 40.4 83.0 16.6 26.8 1.3 91.0 334 84.9 10.5 19.6 1.1
54  Brick 84.2 55.3 83.5 2.7 10.2 0.5 88.4 10.0 87.3 1.5 8.2 0.2
26  Cotton 90.0 46.2 83.6 14.6 19.4 1.5 90.8 47.1 87.7 7.0 14.0 1.5
30  Made Text 89.2 58.9 85.3 12.8 27.0 1.6 88.4 64.2 86.3 8.4 21.9 1.5
52 Cement 86.8 0.0 86.8 0.0 18.1 0.0 91.1 0.0 91.1 0.0 26.8 0.0
40  Coal Prod. 90.4 0.0 90.4 0.0 18.4 0.0 93.0 0.0 93.0 0.0 5.7 0.1
93  Waste 924 48.9 92.0 0.9 17.0 0.0 95.2 30.0 95.0 0.3 18.5 0.1
25  Tobacco 94.7 52.8 94.6 0.3 0.3 0.0 95.6 43.6 95.5 0.2 0.2 0.0

Total manu 82.9 29.7 58.6 45.8 52.1 78.5 84.7 27.7 63.5 37.2 454 78.2
Total goods ~ 83.4 30.0 59.5 447 514 81.4 85.1 28.0 64.4 36.2 445 81.4
TOT 85.4 30.1 65.2 36.5 51.5 100.0 87.3 28.1 69.8 29.7 36.3 100.0

Data source: Author’s estimates. China’s 2012 and 2017 I /0 tables have 95 and 97 goods producing sectors, respectively, and they both coincide with China’s
4-digit classification of economic activities (GB/T 4754-2007). This enables us to aggregate each year’s estimates to 93 consistent merchandise industries.
After excluding food processing industries and the sectors that do not export, there are 68 manufacturing industries, as reported in this table.
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analysis is needed to confirm or reject such a hypothesis, but it is beyond the
scope of this chapter.

5 Concluding remarks

This chapter describes China’s LCR measures as part of its industrial policy to
promote domestic industries in recent years and proposes a quantitative method
to estimate domestic content in production and exports based on national IOTs.
Applying the proposed methodology to the most recent IOTs published by the
NBS of China, we find that the various implicit LCR policy measures proposed
by the Chinese government in recent years seem to have played no significant role
in promoting domestic content in China’s exports during the 2007-2017 period,
at least at the aggregate level. Further checking China’s exports by firm owner-
ship also indicates that those LCR measures did not affect most FIEs’ decisions
to source their production inputs outside China at the aggregate level. Their use
of imported inputs increased during this period. China’s exports to the major
destination market also indicate that those LCR measures did not reduce export-
ing firms’ sourcing their raw materials, parts, and components around the world,
especially in China’s production of processing exports, and its DVA share declined
during the 10-year period. The pattern of changing DVA shares in exports is
mixed at the sector level, and those localization policies may play some roles in
promoting domestic content in production in certain sectors; however, without a
formal econometric analysis, one cannot confirm or reject such hypotheses. While
this chapter does not perform formal hypothesis testing, the decomposition and
estimation results provide necessary inputs for future work to carry out such tests.

Notes

1 See Bloomberg report, “Xi Mobilizes China for Tech Revolution to Cut Depend-
ence on West,” March 2, 2021.

2 To abide by WTO disciplines, China undertook a revision of laws and regula-
tions to eliminate any discriminatory policies against foreign goods, services and
enterprises. The explicit LCRs, such as a percentage of local content required as
a condition to access a local market, get administrative approvals or benefit from
preferential policies are eliminated in the public documents of both central and
subcentral governments as implementation of China’s WTO accession commit-
ment. However, implicit LCRs could exist in the practices of industrial policies
in China. For example, a subsidy conditional on domestic content will be chal-
lenged by other WT'O members and prohibited under WTO nondiscrimination
rules. A facially neutral subsidy provided to all firms equally could favor local
manufacturers in implementation. The subcentral governments of China may
have played critical roles in shaping local production networks. The problem
of lacking transparency, as well as inconsistent law enforcement, has been fully
discussed in literature, such as Hufbauer et al. (2013), Stone et al. (2015) and
OECD (2019). For such reasons, we take an indirect approach in this section, by
identifying four industries in which targets of localization rate are set in Made in
China 2025 program and by identifying related localization policies enacted and
resources allocated to domestic and foreign firms by China to achieve that goal.

3 See OCED website, www.oecd.org/trade /topics /local-content-requirements /.
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Authors’ calculation based on Chinese input-output table in 2018 provided by the
National Bureau of Statistics.

See CNN report. “Tesla sets up data center in China amid spying concerns”, on
May 26, 2021.

See 2021 Report published by Semiconductor Industry Association (SIA). Availa-
ble at www.semiconductors.org,/wp-content,/uploads,/2021 /09 /2021-SIA-State-
of-the-Industry-Report.pdf

See on https://english.www.gov.cn/statecouncil /ministries /202011 /21 /content_
WS5tb86defc6d0£7257694042b.html

We use the terms “domestic value added” and “domestic content” interchange-
ably. It is an objective measure that quantifies domestic factor content embodied
in a country’s production and exports. It is welfare neutral. If a country tries to
increase its DVA share by artificially replacing key imported inputs with inferior
domestic versions, the result is likely to make the country’s exports less competi-
tive in the international market thus adversely affecting the welfare in the society.
See Chapter 7, “Should high domestic value added in exports be an objective of
policy?” in Global Value Chain Development Report 2019 for a detailed discussion
on this topic. www.wto.org/english/res_c¢/booksp_e/gvc_dev_report_2019_¢_
prelims.pdf

Such IO tables account for imported and domestically produced intermediate inputs
separately, and thus they are different from standard IO tables.

In practice, we separate Y and Y¢ in export statistics by UN BEC classification.
In today’s world, it is difficult to find a product that does not contain any imported
content. However, domestic and import IO coeflicient matrices in IOTs provide
key information that allow us to distinguish domestic and foreign-factor content in
various production activities analytically.

China officially reports processing and normal exports at the 8-digit HS level based
on customs records. Processing exports are defined by China Customs, which in-
clude trade regime “Process & assembling” and “Process with imported materials”
in China Customs statistics. These statistics are relatively accurate because they
involve duty exemption and value-added tax rebates, which are under intensive
Customs monitoring.

The procedure belongs to a class of mathematical methods called constraint matrix
balancing.

Detailed trade share parameters used in estimation for each I/0 industry in the
three-benchmark year are listed in online Appendix Tables A-C.

China’s Industrial Classification standard GB/T 4754 was updated in both 2002
and 2011. For example, in 2002, the industrial category “Weapons and ammu-
nition manufacturing” was merged into “Special equipment manufacturing” in
2011.
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6 Conformity of Indonesia’s LCRs with
its trade and investment commitments

Michelle Limenta, Lili Yan Ing,
Junianto James Losari, and Oscar Fernando

1 Introduction

International agreements restrict countries’ ability to use tariffs for protec-
tionist purposes. In the face of these commitments, governments sometimes
resort to non-tariff measures such as local content requirements (LCRs) to
protect domestic industry (Stone and Flaig, 2015). The main aspect of LCRs
is the requirement for firms to procure a minimum percentage of value added
or intermediate inputs domestically (OECD, 2019). Many governments
believe that implementing LCRs is a way to promote domestic industry, cre-
ate employment, and even encourage domestic innovation (Johnson, 2021).

LCRs regained popularity, particularly after the Global Financial Crisis of
2007-2008. The Organisation for Economic Co-operation and Development
(OECD) identified 146 new LCR measures implemented worldwide from
2008 to 2015. Another policy that frequently comes with LCRs is the export
restraint measure, which aims to ensure that domestic needs are satisfied. In
2020, 257 export restraint measures were recorded, a sevenfold increase from
the previous four-year average (Global Trade Alert, 2020).

Indonesia is one of the countries that uses LCR measures as a strategy for
increasing domestic value added and creating local jobs. The use of LCRs
in Indonesia can be traced to several initiatives, e.g., the Benteng Program
in 1950-1957, the Deletion Program in 1974-1993, and the National Car
Program in 1996 (Negara, 2016). In 2009, Indonesia reinvigorated its local
content strategy by implementing the Increased Use of Domestic Produc-
tion (Peningkatan Penggunaan Produksi Dalam Negeri or P3DN) program
through the signing of Presidential Instruction No. 2 of 2009 concerning Uti-
lization of Domestic Products in Government Procurement of Goods and/
or Services.! The P3DN program has been incorporated into subsequent laws
and regulations, including Law No. 3 of 2014 concerning Industrial Affairs
and Government Regulation No. 29 of 2018 concerning Industrial Empow-
erment, which mandate the use of local content in public procurement. The
Industrial Empowerment Regulation regulates public procurement at both the
planning and implementation stages by stipulating a minimum level of domes-
tic components (i.e., the use of domestic components in goods, services, or

DOI: 10.4324,/9781003415794-6
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a combination thereof). Furthermore, the use of LCRs is encouraged in the
Ministry of Industry’s Strategic Plan for 2020-2024, which outlines seven
development agendas, one of which is to increase domestic economic value
added (Ministry of Industry, 2020).

In recent years, specifically between 2009 and 2022, several members of the
Trade-Related Investment Measures (TRIMs) Committee of the WTO have
expressed concerns over Indonesia’s LCR measures, particularly in the energy,
telecommunications, pharmaceutical, and modern retail sectors. However,
despite these concerns, Indonesia (and many other governments worldwide)
continue to use LCRs as incentives for industries they consider strategic, such
as manufacturing, automotive, pharmaceuticals, telecommunications, and
electric vehicles, to promote domestic value added.

This chapter aims to assess whether Indonesian regulations concerning
LCRs in specific sectors are consistent with its international commitments.
Section 2 reviews Indonesia’s LCR policy and its implementation in specific
sectors. Section 3 examines Indonesia’s international obligations relating to
LCRs under the WTO agreements, free trade agreements (FTAs), and inter-
national investment agreements (IIAs). Section 4 explores LCRs adopted
by other countries and lessons learned for Indonesia. Section 5 concludes.

2 Indonesia’s trade and industrial policies on LCRs

Over the years, several WI'O members have expressed concerns over Indone-
sia’s measures prioritizing the use of domestic products in multiple areas — rais-
ing the issue of the inconsistency of such measures with WI'O commitments
(WTO, 2020). For instance, the United States (US) and the European Union
(EU) pointed out that Indonesia’s adoption and implementation of LCRs for
4G Long-Term Evolution (LTE) mobile devices and base stations as a long-
standing issue that WTO members had questioned for several years (Committee
on TRIMs, 2020).

The EU has also raised concerns regarding the imposition of LCRs for
pharmaceutical products, which they argue is problematic because Indonesia
imports more than 95% of its active pharmaceutical ingredients. Japan and
Australia have also expressed similar concerns, particularly in relation to LCRs
for 4G LTE mobile devices, local processing requirements in the energy sec-
tor, and LCRs in the retail sector. Indonesia has defended its measures, stating
that they were implemented to facilitate foreign investment, which has shown
positive results and is on an upward trajectory. Indonesia also maintains that
most of the LCRs adopted are voluntary and applied only to government
procurement, as part of its policy to ensure inclusive economic development
(Committee on TRIMs, 2019).

Export bans and domestic processing requirements on nickel ore are other
examples of Indonesia’s industrial policies containing LCRs. These measures
were challenged in the WTO dispute settlement body. In November 2022, the
WTO Panel found that the measures breached WTO obligations regarding
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the prohibition of quantitative restrictions. It is noteworthy that the main
claims raised by the EU against Indonesia were related to the country’s export
ban and subsidy schemes rather than the local-content aspect of the measures.

The following subsection describes Indonesia’s LCRs, particularly in sectors
deemed important by Indonesia: the energy, telecommunications, pharma-
ceutical, and modern retail sectors. The discussion concludes that Indonesian
laws and regulations containing LCRs can be categorized into four groups:
(i) those dealing only with government procurement;® (ii) those voluntary
LCRs that do not mandate the use of domestic products to conduct business
or place sanctions on a failure to do so;? (iii) those providing the methodology
to calculate the local content for certain products, without requiring the use
of local content;* and (iv) those requiring the use of local content or domestic
products to conduct business or providing benefits or incentives if local con-
tent or domestic products are used.

2.1 Enengy sector: electricity, oil and gas, and crude oil

To increase the use of domestic goods and services in the electricity power
sector, the Minister of Industry (MOI) issued Regulation No. 54/M-IND/
PER/3/2012 concerning Guidelines for the Utilization of Domestic Prod-
ucts for the Development of Electric Power Infrastructure (MOI Regula-
tion No. 54/2012) and its amendment (MOI Regulation No. 05/M-IND /
PER/2/2017). The minimum level of local content under MOI Regula-
tion No. 54 /2012 and its amendment is determined based on (i) the power
sources (e.g., steam, hydro, geothermal, gas, and solar); and (ii) power
plant capacity (in megawatts or per block), with more flexibility provided
for business entities undertaking larger-capacity projects. The regulation
also specifies the local components of goods and services for each type of
power plant.

Moreover, Minister of Energy and Mineral Resources (MEMR) Regulation
No. 4 0f 2020 concerning Second Amendment to MEMR Regulation No. 50
of 2017 concerning Utilization of Renewable Energy Resources for the Sup-
ply of Electricity states that in selecting a power plant developer (i.e., power
supply business entity cooperating with Indonesia’s state-owned electricity
enterprise, PT Perusahaan Listrik Negara (PLN) under a power grid sale and
purchase agreement), PT PLN, must prioritize the developer that satisfies the
required level of local content value.

In the oil and gas sector, MEMR Regulation No. 15 of 2013 concern-
ing Utilization of Domestic Products in the Upstream Oil and Gas Busi-
ness Activities (MEMR Regulation No. 15,/2013) Article 4 requires every
contractor, local producer, and supplier of goods and services that procures
goods and services in the upstream oil and gas operations to use, optimize,
and empower the use of domestic goods and services. The local compo-
nent targets for goods (e.g., pumping unit, machinery, and equipment) and
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services (e.g., survey, seismic, and geological studies) are specified in Appen-
dix I of the regulation.

Under MEMR Regulation No. 15/2013, the Upstream Oil and Gas Regu-
latory Special Task Force (SKK Migas) must set a local content target in each
work and budget plan and/or in the list of the procurement plan, which the
contractors must refer to in procuring goods and services. The contractors
must ensure that domestic producers and suppliers of goods and services meet
the local-content-level commitment stipulated in the procurement contract.
The government also offers price preference in government procurement as an
incentive, provided that the local content level reaches at least 25% for goods
and 30% for services. An additional 2.5% in price preference is also added to
business entities that retain the status of “local” company. Contractors are
subject to sanctions for failure to comply from SKK Migas for noncompliance
with their local component obligations. Also, producers and suppliers face
administrative sanctions from the Head of MEMR’s Directorate General of
Oil and Gas.

In the crude oil sector, MEMR Regulation 18 of 2021 concerning Priorities
for the Utilization of Crude Oil to Meet Domestic Needs (MEMR Regulation
No. 18,/2021) mandates state-owned oil and gas company, Pertamina, and
crude oil-processing license holders, to prioritize the use of domestic crude oil
supplied by domestic contractors before imports.

2.2 Telecommunication devices

Minister of Communication and Informatics (MCI) Regulation No. 27 of
2015 concerning the Technical Requirements for LTE Technology Standard
Based Telecommunication Tool and Equipment provides for LCRs for the
base station (i.e., instruments providing connectivity to the subscriber station,
such as the network and antenna) and subscriber station (i.e., any communi-
cation devices on the consumer side, such as smartphones, modems, laptops,
and tablets). The local content threshold was set at 30% for the base station
and 20% for the subscriber station in 2015; it was increased to 40% for the
base station and 30% for the subscriber station in 2017. The local component
threshold for the 4G and 5G subscriber stations is set to increase again from
30% to 35% through the issuance of MCI Regulation No. 13 of 2021 on 12
October 2021.

Specific calculation methods to determine the local content value (TKDN)
for LTE-based telecommunication devices are found in various regulations
issued by the MOI. Examples include MOI Regulation No. 29/M-IND/
PER/7/2017 concerning Provisions and Procedures to Calculate Domestic
Component Levels for Mobile Phones, Handheld Devices, and Tablet Com-
puters; and MOI Regulation No. 22 of 2020 concerning Provisions and Pro-
cedures for Calculations of Domestic Component Level Values for Electronic
and Telematics Products.
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2.3 Pharmaceutical products

Presidential Directive No. 6 of 2016 concerning the Acceleration of the
Development of the Pharmaceutical and Medical Equipment Industry (PD
No. 6,/2016) mandated the Minister of Health to prioritize domestic pharma-
ceutical products and medical devices through e-tendering and e-purchasing
and the MOI to monitor and evaluate the implementation of local content
value in the field of pharmaceutical and medical devices.

To align with PD No. 6,/2016, the MOI issued Regulation No. 16 of 2020
concerning Provisions and Procedures for the Calculation of Local Compo-
nent Level for Pharmaceutical Products (MOI Regulation No. 16,/2020)
on 29 May 2020. The regulation thereof provides for specific calculation
methods of local content for pharmaceutical products based on their raw
materials (50%), research and development (30%), manufacturing (15%), and
packaging (5%).

It is worth noting that MOI Regulation No. 16,/2020 does not stipulate
any sanctions for failure to obtain the TKDN certificate. The requirements of
the local content value calculation and certificate are currently linked to ben-
efits obtained in the government procurement process.

2.4 Modern vetail

Minister of Trade (MOT) Regulation No. 70/M-DAG/PER/12 /2013
concerning Guidelines for Organizing and Developing Traditional Markets,
Shopping Centers, and Modern Stores (MOT Regulation No. 70,/2013)
mandates that modern stores prioritize the supply of local goods produced
by micro, small, and medium-sized enterprises (MSMEs). Moreover, shop-
ping centers and modern stores must ensure that 80% of the sale or inven-
tory products (i.e., the store’s entire stock-keeping unit) are domestically
produced products. A waiver of the local sourcing requirement is avail-
able under certain circumstances. Under MOT Regulation No. 56/M-
DAG/PER/9,/2014 concerning the Amendment to MOT Regulation
No. 70/M-DAG/PER/12 /2013 (MOT Regulation No. 56,/2014), selt-
service stores such as stand-alone brand and specialty stores qualify for the
waiver as long as they satisty the following requirements: (i) the goods
require uniformity of production and are part of the global supply chain,
(i1) the goods carry a globally renowned brand or mark (premium prod-
ucts) and have no production base in Indonesia, and (iii) the goods come
from certain countries to meet the demands of citizens of those countries
residing in Indonesia.

In the latest development, the requirement of 80% local product inven-
tory is not stated anymore in MOT Regulation No. 23 of 2021 that revokes
MOT Regulation No. 56,/2014 and MOT Regulation No. 70,/2013. The
most recent MOT Regulation No. 23 of 2021 only requires supermarket to
prioritize the supply of local goods produced by MSME:s.
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3 Conformity of Indonesia’s LCRs with its trade and
investment agreements

This section sets out Indonesia’s international legal obligations applicable to
LCRs. These may be found in trade agreements as well as investment agree-
ments and are discussed along with the consistency of Indonesia’s LCRs with
these obligations.

3.1 Conformity of Indonesia’s LCRs with its multilateval
trade agreements

As a member of the WTO, Indonesia is bound by the WTO agreements. LCRs
fall under the discipline of four WTO agreements — the TRIMs Agreement,
the General Agreement on Tarifts and Trade (GATT), the General Agreement
on Trade in Services (GATS), and the Agreement on Subsidies and Counter-
vailing Measures (SCM Agreement). Other trade agreements that bind Indo-
nesia and may deal with LCRs are Indonesia’s FTAs, which are explained in
greater detail in Section 3.2. Given that most of the trade rules in these FTAs
follow the WTO agreements, this section will not analyze the trade rules in
the FTAs but rather focus on the rules found in the four WTO agreements
mentioned, while discussion on the FTAs will focus on the investment rules
contained therein. Table 6.1 outlines relevant disputes and provisions in WTO
Agreements dealing with LCRs.

a  Trade-Related Investment Measures

In principle, the TRIMs Agreement prohibits any investment measures
related to trade in goods that is inconsistent with the obligation of national
treatment (non-discrimination) and the prohibition on quantitative restric-
tions obligation under GATT Articles II1:4 and XI:1, respectively. Therefore,
any investment measures or requirements imposed on foreign investors fall
within the purview of GATT Articles III and XI. Moreover, if such invest-
ment measures fall within the coverage of the illustrative list of violations
annexed to the TRIMs Agreement, they are automatically inconsistent with
GATT Articles I1I:4 and XI:1 (Hestermeyer and Nielsen, 2014). Para. 1(a)
of the illustrative list covers “local content” TRIMs, requiring the purchase
or use by an enterprise of products of domestic origin or source. Para. 1(b)
covers “trade-balancing” TRIMs, limiting an enterprise’s purchases or use
of imported products to an amount related to the volume or value of local
products it exports.

The panel in the Indonesia-Auto case explained that the wording of the
illustrative list makes it clear that a simple advantage that is conditional on the
use of domestic goods is inconsistent with the TRIMs Agreement, particularly
Article 2, even if the LCRis not binding. These provisions and practices suggest
that if Indonesia’s local content policy in 4G LTE-based telecommunication
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Table 6.1 Selected LCR Disputes and WT'O Agreements

No.

WTO
Agreement

Relevant provisions and disputes pertaining to LCRs

3

4

TRIMs
Agreement

GATT

GATS

SCM
Agreement

e Article 2.1 of the TRIMs Agreement prohibits WTO members
from imposing any investment measures related to trade in goods
(TRIMs) inconsistent with Articles IIT and XI of the GATT.

e Article 2.2 of the TRIMs Agreement refers to an illustrative list of
violations of Articles III:4 and XI:1 of the GATT annexed to it.

Related WTO disputes: Canada — Renewable Energy (WTO,
2012)/Feed-in Tariff Program; India — Solar Cells (WTO,
2016); Indonesin — Autos (WTO, 1998)

Paragraphs under GATT Article III (national treatment) that are
relevant to LCRs:

e Article I11:4 provides a nondiscrimination principle that
imported products shall be accorded no less favorable treatment
than domestic products.

e Article IIT:5 specifically prohibits WTO members from maintaining
any internal quantitative regulations (i.e., requirements to source
domestically a portion of the product that will be used in mixture
with other components, in processing, or by itself), as they hamper
the competitive process in the market.

e Article ITI:8(a) suggests that government procurement is not
subject to the obligations under Article III.

Paragraph under GATT Article XI (quantitative restrictions) that
is relevant to LCRs:

e Article XI:1 prohibits quantitative restrictions on the
importation or exportation of any product.

Related WTO disputes: China — Measures Affecting the Imports
of Automobile Parts, Turkey — Rice (WTO, 2007); US — Section
337 (WTO, 1989), Canada — Renewable Energy

GATS Article XVI:2 (Market Access) particularly prohibits LCRs
on foreign investors seeking to gain market access through (i)
restriction or requirement of certain types of legal entities or
joint ventures, or (ii) limitation of foreign capital participation.

In addition, certain LCRs can also breach GATS Article XVII
(national treatment).

Related WTO disputes: China — Audiovisual

Pursuant to Article 3 of the SCM Agreement, there are two
types of prohibited subsidies: export subsidies and import-
substitution subsidies.

e Article 3.1(a) prohibits subsidies contingent on export
performance, such as direct export subsidies and export
retention schemes, which involve a bonus on exports.

e Article 3.1(b) prohibits import-substitution subsidies, defined
as those contingent on domestic use over imported products.

Related WTO dispute: Canada — Autos (WTO, 2000a), US — Tax
Incentives.

GATS = General Agreement on Trade in Services, GATT = General Agreement on Tariffs and Trade,
LCR = local content requirement, SCM = Subsidies and Countervailing Measures, TRIMs = Trade-
Related Investment Measures, US = United States, WTO = World Trade Organization.

Source: Authors’ compilation.
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devices is challenged in a WTO dispute settlement, it is likely to be found
inconsistent with the TRIMs Agreement, as the country’s LCR element falls
within the coverage of paragraph 1(a) of the illustrative list.

b General Agreement on Taviffs and Trade

GATT Article III prescribes the national treatment principle, one of the
central non-discrimination principles of the WTO system. According to this
principle, imported products should not be treated less favorably than like
domestic products once the imported products have entered the domestic
market, i.e., once customs have cleared them. As LCR policies essentially facili-
tate a preference for domestic products over imported products, they are often
inconsistent with Article III, as they constitute origin-based discrimination
(Hestermeyer and Nielsen, 2014).

For a measure to be found consistent with GATT Article I11:4, the
following elements must be demonstrated: (i) the measure at issue must
be an internal regulation, (ii) the imported and domestic products are
like products, and (iii) the like imported products are not accorded “less
favorable” treatment than like domestic products (WTO, 2000b: para.
133). Thus, if a complainant can demonstrate that an LCR measure of
Indonesia grants an advantage based on the use of local goods, and such
measure negatively affects and modifies competitive opportunities of like
imported goods, the LCR measure in question would be found inconsist-
ent with GATT Article II1:4.

Although most LCR measures can be challenged under Article II1:4, the
wording of Article III:8(a) suggests that government procurement is not
subject to the obligations under Article III. Further, the WTO panel in the
Canada — Renewable Energy dispute found that Article II1:8(a) derogation
is also “applicable to measures that fall within the scope of Article 2.2 of the
TRIMs Agreement and the Illustrative List annexed thereto” (WTO, 2013:
para. 5.33).

Indonesia’s preference for domestic products in government procurement
projects would arguably be excluded from the scope of national treatment
under Article IIT (also the TRIMs Agreement) by virtue of the operation of
Article III:8(a), provided that these LCR measures in government procure-
ment meet the requirements set out in the provision as explained further in
what follows (Limenta and Ing, 2022).

For a measure to fall within the scope of Article I11:8(a), (i) there must
be a connection between the challenged measure (i.e., the law, regulation, or
requirement) and the procurement; (ii) the measure must involve “procure-
ment by a governmental agency”; and (iii) the “products purchased” must be
procured for “governmental purposes” and “may not be procured with a view
to commercial resale or with a view to use in the production of goods for com-
mercial sale” (WTO, 2013: para. 5.39).
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The first prong is significant and relevant to Indonesia’s LCRs in the energy
sector (electricity infrastructure and upstream oil and gas). In the Canada —
Renewable Energy dispute, the Appellate Body found that the domestic con-
tent requirement at issue is renewable energy generation equipment, which is
“completely disconnected” from the product purchased by the government,
which is electricity, neither of which are in the competitive relationship (WTO,
2013: para. 5.80). Consequently, if a complainant against Indonesia’s LCRs
in the energy sector can demonstrate that the product subject to the LCRs is
generation equipment (e.g., power plant, pumping unit, or machinery) while
the product procured is electricity or oil and gas, and the “product purchased”
and the “product of foreign origin discriminated against” do not compete,
Indonesia would find it hard to rely on the derogation of Article I11:8(a).

Moreover, the purchase of local components by a power plant developer
or contractor (private entity) to enjoy the benefits offered by a government
agency in the procurement process (i.e., PLN or SKK Migas) will not satisfy
the second prong of Article I11:8(a), which will therefore not apply (Hester-
meyer and Nielsen, 2014).

¢ General Agreement on Trade in Services

While the TRIMs Agreement regulates investment measures affecting
trade in goods, the GATS covers trade in services (Mode 3 on the com-
mercial presence of foreign direct investment). Although Indonesian
LCRs have not been challenged under the GATS, the panel found in
China — Measures Affecting Trading Rights and Distribution Services for
Certain Publications and Audiovisunl Entertainment Products that it is
possible to have an LCR in the service sector, and the LCR may be subject
to the discipline of the GATS. The panel found that China had made com-
mitments in audiovisual home entertainment (AVHE) distribution with-
out any reservation regarding the level of foreign equity participation for
contractual joint ventures. Since the relevant measure provided that the
Chinese joint venture partner should hold no less than 51% of any equity
in a contractual joint venture engaging in the distribution of AVHE prod-
ucts, the panel found that the measure was inconsistent with GATS Article
XVI:2(f) (WTO, 2009 [DS 363]).

a  Agreement on Subsidies and Countervailing Measures

Considering that some LCR regulations provide certain types of benefits
to firms that comply with them, these could also be considered subsidies.
Such LCRs could be problematic under the SCM Agreement. To be chal-
lenged under the SCM Agreement, a measure must constitute a subsidy.
Article 1.1 of the SCM Agreement defines “subsidy” as containing three
main elements: (i) a financial contribution, (ii) by a government or any
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public body within the territory of a WI'O member, (iii) which confers a
benefit to its recipient. Moreover, only “specific” subsidies are subject to
the SCM Agreement disciplines, which include (i) enterprise specificity;
(i1) industry specificity; (iii) regional specificity; and (iv) prohibited sub-
sidy, i.e., a government’s subsidy targeting export goods or goods using
domestic inputs.

Indonesia’s LCRs to support the local pharmaceutical industry to manu-
facture exported pharmaceutical products could be problematic under the
SCM Agreement. Similarly, LCR measures to reduce the import depend-
ence on pharmaceutical raw materials and promote the domestic upstream
pharmaceutical industry can be characterized as an import-substitution
subsidy.

Article 3.1(a) prohibits subsidies contingent on export performance, such
as direct export subsidies and export retention schemes, which involve a bonus
on exports.® Put differently, subsidies requiring recipients to meet certain
export targets or to use domestic goods are prohibited, as they are likely to
negatively affect other countries’ trade. As an illustration, the WTO Appel-
late Body in Canada — Autos concluded that an import duty exemption that
is available only to a manufacturer that exports motor vehicles is contrary to
Article 3.1(a) of the SCM Agreement, as the exemption is conditional on the
exportation of products (WTO, 2004: para. 104). If the government of Indo-
nesia issues a price preference, bonus, or any tax incentives (benefits) that are
only available when the producers meet LCRs for exports, this might conflict
with Article 3.1(a) of the SCM Agreement.

Moreover, import-substitution subsidies are prohibited under Article 3.1(b)
of the SCM Agreement, which defines import-substitution subsidies as those
contingent on domestic use over imported products. Often, such schemes
take the form of LCRs. The Appellate Body in US — Tax Incentives noted
that the term “over” in Article 3.1(b) refers to “the use of domestic goods in
preference to, or instead of, imported goods” (WTO, 2017: para. 5.11). If the
provision of a price preference for government procurement (benefit) is con-
tingent on the fulfillment of certain local content value, including the use of
domestic products instead of imported ones, potential legal issues with Article
3.1(b) of the SCM Agreement could arise.

The SCM provisions in Indonesia’s FTAs are merely a reaffirmation of
the rights and obligations of the contracting parties under the WI'O’s SCM
Agreement. Some FTAs do not even have provisions on SCM. Chapter 7
of the Regional Comprehensive Economic Partnership (RCEP) Agreement
has several procedural provisions related to the investigation of anti-dumping
and countervailing duties but has no substantive provisions related to LCRs.
Additionally, Article 7.16 of the RCEP Agreement explicitly excludes the
applicability of the dispute settlement mechanism for Section B of Chapter 7
(Fernando and Ing, 2022). Hence, no party has any recourse to dispute set-
tlement under the RCEP Agreement for any matter arising under Section B of
Chapter 7 of the RCEP Agreement.
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3.2 Conformity of Indonesia’s LCRs with its intevnational
investment agreements

In international investment law, LCRs are regulated under performance
requirements provisions (similar to the regulation under the TRIMs Agree-
ment, as elaborated earlier) and national treatment provisions. However,
to bring a national treatment claim, the investor must demonstrate that
it is, or its investments are, in “like circumstances” (Algazzar, 2021) to
other investors who or investments that receive more favorable treatment
(Ing and Losari, 2022). In this section, we assess the performance require-
ments and national treatment commitments in Indonesia’s I1TAs — bilateral
investment treaties (BITs), investment chapters in FTAs, regional invest-
ment agreements (RIAs), or comprehensive economic partnership agree-
ments (CEPAs).

a BITs

As of the time of writing, Indonesia has 27 BITs in force (UNCTAD, 2022).
Of the 25 BITs reviewed by this study, none contains any provisions concern-
ing performance requirements, but eight contain national treatment provi-
sions.® Notably, any breach of the national treatment provision can be brought
directly by an investor against the state to the investor—state dispute settlement
(ISDS) mechanism, and if found in breach of the provision, the state must pay
for any damages incurred due to losses suftered by the investor.

b Investment chapters in FIAs and CEPAs and regional investment
agreements

Investment chapters in FTAs and CEPAs, as well as regional investment agree-
ments (RIAs), usually have both performance requirements and national treat-
ment provisions. Currently, Indonesia has 16 RIAs, FTAs, and CEPAs. As a
member of the Association of Southeast Asian Nations (ASEAN), all ASEAN
FTAs also bind Indonesia. Table 6.2 summarizes the types of legal obligations
under these agreements that are applicable to LCRs.

The performance requirements provision in the ASEAN-Korea invest-
ment agreement incorporates provisions of the TRIMs Agreement, muta-
tis mutandis. Meanwhile, the ASEAN-Australia—New Zealand Free Trade
Area (AANZFTA) Agreement prohibits the parties from applying any
measure that is inconsistent with the TRIMs Agreement in connection
with the establishment, acquisition, expansion, management, conduct,
operation, or sale or disposition of an investment of an investor of a party
in its territory. However, the provisions in some of Indonesia’s FTAs are
different from the provisions in the TRIMs Agreement. For example, the
provisions in the RCEP Agreement are more detailed in specifying the
requirements that parties shall not impose, such as the transfer of a par-
ticular technology and restrictions on selling the goods produced by the
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Tible 6.2 Indonesia’s International Investment Commitments Related to LCRs Under
the RIA, FTAs, and CEPAs

No.  Agreement National Probibition of performance
treatment requirements

1 ASEAN Comprehensive Article 6 Article 7, as amended by
Investment Agreement 4th Protocol of ACTIA

2 Agreement establishing the Article 4 of Article 5 of Chapter 11
ASEAN - Australia — New Chapter 11
Zealand Free Trade Area

3 Investment Agreement of the Article 3 N/A
ASEAN - Hong Kong, China

4 Investment Agreement of the Article 4 N/A
ASEAN - China Free Trade Area

5  Investment Agreement of the Article 3 N/A

ASEAN - India Free Trade Area

6  ASEAN - Japan CEP (investment  Article 51.3 Article 51.5
chapter is incorporated by the
First Protocol Amendment)

7 ASEAN - Korea Investment Article 3 Article 6
Agreement
8  Indonesia — Australia CEPA Article 14.4 Article 14.6
9  Indonesia — Chile CEPA (no N/A N/A
investment chapter)
10 Indonesia — Pakistan Preferential N/A N/A
Trade Agreement (no investment
chapter)
11 Preferential Tariff Arrangement — N/A N/A

Group of Eight Developing
Countries (no investment chapter)

12 Indonesia — Japan Economic Article 59 Article 63
Partnership Agreement

13 Indonesia — EFTA FTA Article 4.4 N/A

14  Indonesia — Mozambique N/A N/A

Preferential Trade Agreement (no

investment chapter)
15  Indonesia — Korea CEPA Article 7.4 Article 7.8
16  RCEP Agreement Article 10.3 Article 10.6

ACIA = ASEAN Comprehensive Investment Agreement, ASEAN = Association of Southeast
Asian Nations, CEPA = comprehensive economic partnership agreement, EFTA = European Free
Trade Association, FTA = free trade agreement, LCR = local content requirement, N/A = not
applicable, RCEP = Regional Comprehensive Economic Partnership, RIA = regional investment
agreement.

Source: Authors’ compilation.

investment domestically in relation to the volume or value of its exports or
foreign exchange earnings.

The performance requirements provisions in the investment chapters are
mostly subject to state-to-state dispute settlement (SSDS), except the agree-
ments with Japan that also provide for the ISDS mechanism. This means
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Japanese investors subject to Indonesia’s LCRs that allegedly breach the pro-
visions may directly bring a claim for damages against the Indonesian govern-
ment, and if the tribunal finds such a breach, the government must compensate
the investor for damages caused by the LCR to the investor or its investment.
Table 6.3 sets out the dispute settlement mechanisms (DSMs) applicable to
the provisions of Indonesia’s RIAs, FTAs, and CEPAs.

Table 6.3 DSMs in Indonesian RIAs, FTAs, and CEPAs for Performance Requirements
Provisions

No.  Indonesin’s RIAs, FTAs and  Performance requirements DSM

CEPAs provision

1 RCEP Agreement Chapter 10, Article 10.6 SSDS

2 ASEAN Comprehensive Article 7 as amended by the  SSDS
Investment Agreement 4th Protocol of ACTIA

3 ASEAN - Japan CEP Article 51.5 ISDS and SSDS

(investment chapter is
incorporated by the First
Protocol Amendment)
4 Agreement establishing the Chapter 11, Article 5 SSDS
ASEAN - Australia — New
Zealand Free Trade Area

5 ASEAN - Korea Investment  Article 6 SSDS
Agreement

6 Indonesia — Australia CEPA  Article 14.6 SSDS

7 Indonesia — Japan Economic  Article 63 ISDS and SSDS
Partnership Agreement

8. Indonesia — Korea CEPA Article 7.8 SSDS

ACIA = ASEAN Comprehensive Investment Agreement, ASEAN = Association of Southeast Asian
Nations, CEPA = comprehensive economic partnership agreement, DSM = dispute settlement
mechanism, FTA = free trade agreement, ISDS = investor — state dispute settlement, LCR = local
content requirement, RCEP = Regional Comprehensive Economic Partnership, RIA = regional
investment agreement, SSDS = state-to-state dispute settlement.

Source: Authors’ compilation.
Notes: All RIAs, FTAs, and CEPAs are in effect.

Our research uncovered no case law on national treatment or performance
requirements initiated under these 16 RIAs, FTAs, and CEPAs to date. It
remains to be seen how the national treatment and performance require-
ments provisions in these agreements would be interpreted in the case of
a dispute. However, given that the discipline of national treatment in these
agreements is a reaffirmation of rights and obligations under the GATT 1994
or incorporation of Article III of the GATT, previous WTO cases would be
a useful reference in assessing the consistency of Indonesia’s LCR measures.

¢ Lessons learned rvegarding Indonesia’s LCRs based on ISDS cases

Indonesia has never been sued in any Investor-State Dispute Settlement
(ISDS) cases, nor raised any concerns over other countries, in relation to LCR
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measures, particularly regarding breaches of performance requirements and
national treatment provisions. Therefore, it is useful to explore the experiences
of other countries to draw lessons that may guide Indonesia in designing its
policies.

I PROVISIONS RELATING TO LCRS IN ITAS MAY PROVIDE AN ALTERNATIVE
DISPUTE SETTLEMENT FORUM FOR FOREIGN INVESTORS

Unlike trade agreements, which require states to bring a case against another
state, e.g., through the WTO dispute settlement mechanisms, some IIAs allow
foreign investors who suffer damages from a host government’s LCR measures
to bring a claim directly against the government to ISDS as mentioned above
and demonstrated in the cases discussed in what follows.

II PERFORMANCE REQUIREMENTS PROVISIONS IN ITAS COVER BOTH GOODS
AND SERVICES

Unlike the TRIMs Agreement, which only covers measures relating to
goods, and the GATS, which only covers measures relating to services,
ITIA performance requirements provisions and national treatment provi-
sions cover LCRs applicable to both goods and services. For example, in
Mobil Investments Canada Inc. and Murphy Oil Corporation v. Canada,’
the Canadian Newfoundland and Labrador Offshore Petroleum Board
enforced guidelines on research and expenditure. The investors claimed
that the guidelines breached the performance requirements provision in
the North American Free Trade Agreement (NAFTA) Article 1106(1).
The guidelines required investors to spend a fixed percentage of project
revenues on research and development (R&D) and education and train-
ing (E&T) in Newfoundland. The tribunal found that the R&D and E&T
requirements constituted “services” covered under Article 1106 and that
the guidelines were “designed to be applied as a matter of legal obligation
by means of Benefits Plans” with the purpose of introducing “an obliga-
tory expenditure requirement.”®

Canada argued that the requirement to carry out R&D or E&T in NL
did not compel the investors to purchase, use, or accord a preference to
any domestic goods or services, and there were alternative ways to comply.
However, the tribunal was not convinced because the implementation of the
guidelines would require local expenditures, and certain actions could not
be implemented without according a preference for services provided in NL,
e.g., endowing a university chair, furnishing a classroom, providing schol-
arships, and establishing an in-house research facility. Such actions would
require according a preference to local goods and services to undertake its
construction and operation.” Accordingly, the guidelines were in breach of
Article 1106.
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III PERFORMANCE REQUIREMENTS PROVISIONS IN ITAS CAN ALSO APPLY
TO DE FACTO MEASURES

Governments may design their LCRs in such a way that they do not expressly
compel investors to consume domestic goods or services, but such meas-
ures may still breach the performance requirements provision in an IIA if
the measures de facto or by their design in practice require or compel such
consumption.

As shown in Mobil v. Canada, even though the guidelines did not com-
pel the investors to use domestic goods and services, there was no way for
the investors to comply with the guidelines without doing so. Thus, the
tribunal found that the measure breached the performance requirements
provision.

Similarly, in Archer Daniels Midland Company (ADM) v. Mexico' and Car-
Jill, Inc. v. Mexico,"! the tribunals found that Mexico violating the performance
requirements provision in NAFTA Article 1106(3) by imposing a 20% tax on
beverages and other products that contained sweeteners other than cane sugar,
i.e., high fructose corn syrup (HFCS). These cases were brought by foreign
investors who distributed HFCS in Mexico. At the time, HFCS was ecither
produced outside Mexico or by primarily foreign-owned firms in Mexico, while
cane sugar was produced by Mexican-owned companies in Mexico.!? The tri-
bunal in ADM found that the tax conferred advantages on the sugar industry
in Mexico and had a detrimental effect on ADM’s investments. Further, the
tribunals in ADM and Cazygill found that the advantage given to cane sugar
(which the tribunal considered essentially domestic) discriminated against the
HEFCS industry and thus was inconsistent with NAFTA Article 1106(3).1?

Nevertheless, despite being faced with a similar factual circumstance as in
ADM and Cargill, the tribunal in Corn Products International, Inc. (CPI)
v. Mexico'™ found that the imposition of tax on soft drinks using HFCS did
not require any local procurement of sugar in Mexico. Further, the tribunal
opined that the tax that reduced the use of CPI’s HFCS, if considered perfor-
mance requirements, was placed on the soft drink manufacturers and was not
mandatory.!’® The finding of the tribunal in CPI was rather surprising because
it seemed to limit the applicability of the performance requirements provision
to investors who produced the final products (in that case, the soft drink bot-
tlers) rather than the manufacturers of the intermediate goods (i.e., HFCS),
while nothing in NAFTA Article 1106 suggested such limitation. It was also
unexpected that the tribunal found that the tax was not mandatory while the
fulfillment of the requirement was necessary to obtain such an advantage, i.e.,
not being taxed 20%.

Most of the tribunal members in S.D. Myers v. Canada'® took the same
approach as the tribunal in Cargill regarding a de facto LCR. In this case,
the investor carried out polychlorinated biphenyl (PCB) waste treatment by
exporting the PCB waste from Canada to the US, where the treatment was
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done. The investor alleged a breach of the performance requirements provi-
sion (NAFTA Article 1106), but the tribunal, by majority, found that based
on the substance and effect of the export ban, no “requirements” as defined
in Article 1106 were imposed on the investor; hence, there was no breach.
Nevertheless, this finding is rather curious because most of the tribunal did
not see the measure’s effect or analyze the de facto measure, unlike the tribu-
nal in Mobil v. Canada. In fact, one of the tribunal members dissented and
considered that the effect of the export ban was to require S.D. Myers, Inc. to
undertake all its operations in Canada, in breach of subparagraph (b) of Arti-
cle 1106."7 He said, “[t]he practical effect of the export ban was contrary to
Article 1106(b); S.D. Myers [the investor] and its affiliate Myers Canada were
effectively required to carry out a major step in the remediation process, the
physical disposal of the waste, in Canada.”!3

Cargill and S.D. Myers v. Canada highlight the possibility of diverging
interpretations in investment treaty arbitration because precedents (past deci-
sions) are not binding on any future tribunals.

IV. LCRS MAY BREACH NATIONAL TREATMENT PROVISIONS IN IIAS

Similar to the national treatment provisions in the GATT and the GATS,
the national treatment provisions in IIAs can also be used to claim against
LCRs. For example, in ADM, Cargill, and CPI, the tribunals found that
the additional tax on HFCS amounted to a breach of the national treat-
ment provision under NAFTA, as the HFCS suppliers were “in like circum-
stances” as the domestic sugar suppliers to the soft drink industry."”

Similarly, in S.D. Myers v. Canada, the US investor alleged a breach of
the national treatment provision (NAFTA Article 1102) because of Canada’s
export ban on PCB waste as explained in Section 3.2.c.III. According to the
investor, it (along with its subsidiary) was treated discriminatorily compared
with Canadian operators, which also carried out PCB waste remediation ser-
vices, as the export ban effectively required the investor to carry out a major
part of its proposed business in Canada; hence, it was required to consume
goods and services in Canada.?’ The tribunal found that the investor and its
Canadian subsidiary were “in like circumstances” with domestic Canadian
operators, as they engaged in providing PCB waste remediation services,?!
and that while Canada had a legitimate goal, it could have achieved it through
a number of legitimate ways rather than the export ban. Accordingly, the
tribunal found that the export ban was in breach of the national treatment
provision.?

Nevertheless, it is noteworthy that establishing “like circumstances” is not
always straightforward. In Merrill & Ring Forestry LP v. Canada,? the inves-
tor claimed that Canada breached the national treatment provision by imple-
menting an export regime for logs that imposes harvesting requirements, the
surplus test, and other rules for properties located in remote areas. In assessing
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“like circumstances,” the tribunal took investors in identical circumstances as
the comparator of those operating on lands under the same federal jurisdiction
instead of investors in other federal states of Canada.?* Given that investors in
British Colombia were identically treated as the investor, the tribunal found
no breach of the national treatment provision.

4 Lessons for Indonesia from WTO disputes and ISDS
involving other countries

This section distills some key lessons learned from WTO and ISDS cases,
which were faced by several countries, as summarized further in Table 6.4.

US — Renewable Energy

The US — Renewable Energy dispute was brought by India in September 2016
against 11 measures concerning LCRs and subsidies given to promote renew-
able energy instituted by the governments of seven US states. In June 2019,
the panel found that all the measures at issue violating GATT Article I11:4
obligations as they provide an advantage for the use of domestic products,
which amount to less favorable treatment for like imported products. The
panel exercised judicial economy regarding all India’s claims on the TRIMs
and SCM Agreements violation. The US and India notified the WTO in July
2023 that they finally reached a mutually agreed solution.

China — Auto Parts

The China — Auto Parts dispute, brought by the EU, the US, and Canada
to the WTO dispute settlement body in 2006, concerns a set of regulations
imposed by China on imported automobile parts used in the manufacture of
mobile vehicles. The measures establish thresholds related to the type or value
of imported auto parts used to assemble specific vehicle models in China. If
the imported parts exceed the thresholds, these parts are considered a “com-
plete vehicle” and therefore are subject to a 25% charge (equal to the tariff on
complete vehicles). Canada argued that the measures impose different charges,
depending on the domestic content of the auto parts used in the manufacture,
thus the local manufacturers acquire an advantage if they use local parts. The
panel, upheld by the Appellate Body, found that the measures at issue, favor-

ing the use of domestic auto parts over imported parts, are inconsistent with
GATT Article I11:4.

China — Audiovisual

In this case, besides claiming a breach of national treatment under GATS
Article XVI, the US argued that China’s limitation on the participation of
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foreign capital in contractual joint ventures engaging in the distribution of
AVHE products was inconsistent with GATS Article XVI:2(f). The panel
found that China had made commitments in this sector without any reserva-
tion regarding the level of foreign equity participation for contractual joint
ventures. Since the relevant measure provided that the Chinese joint venture
partner should hold no less than 51% of any equity in a contractual joint
venture engaging in the distribution of AVHE products, the panel found
that the measure was inconsistent with GATS Article XVI:2(f). This measure
demonstrates that LCR measures affecting the services sector, e.g., market
access for foreign direct investment, may be subject to the discipline of the
GATS.

ADF Group Inc. v. United States of America

ADF Group Inc. (ADF) is a Canadian company that invested in the US. It
challenged the US measures requiring steel materials to be 100% produced
and fabricated in the US if they were to be used in constructing a highway
interchange in northern Virginia. The investor argued that the measures
breached NAFTA Article 1102 (national treatment) and NAFTA Article 1106
(performance requirements).

As regards the alleged breach of national treatment, the tribunal found
no breach because the investor could not prove that the measures consti-
tuted less favorable treatment to the investor or to its steel vis-a-vis other
similarly situated US steel fabricators or their manufactured steel. Although
the measures constituted an LCR under NAFTA Article 1106(1)(b) and a
requirement to accord preference to goods produced or services provided
in the US, the US argued that NAFTA Article 1108 provided an exemp-
tion to Article 1106 in cases of “procurement by a Party” The tribunal
interpreted further whether “a Party” only covers the federal government
or both the federal and state governments. The tribunal accepted the US’s
argument and found that the construction project of the highway inter-
change constituted or involved government procurement covered under
Article 1108 even if it was procured by the state government (Common-
wealth of Virginia); hence, there was no breach of Article 1106. This case
is an example of a de jure LCR policy that expressly obliged investors to use
domestic products, but it did not amount to a breach given the existing
exception.

All the cases mentioned demonstrate that LCR measures are likely to result
in a breach of at least the “national treatment” obligation of a state, either
under a trade agreement or an investment agreement. While an exception
typically exists for breaches of measures taken for government procurement
purposes, the exception must be expressly provided in the relevant agreement,
and the relevant criteria in the exception clause must be met. Considering this
potential breach, governments must be mindful of the possible consequences
when adopting LCR measures.
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Table 6.4 WTO DSB and ISDS Cases on LCR Measures of China, the Republic of

Korea, Japan, and the US
6.42 WTO Disputes on LCRs

DS No. Title of the dispute

Finding

Cases involving US’ LCR measures
DS510 (India) US — Certain Measures
Relating to Renewable

Energy (WTO, 2019)

Cases involving China’s LCR measuves
DS342 (Canada) China — Measures Affecting

DS340 (US) Imports of Automobile Parts
DS339 (EC) (WTO, 2008)
DS 363 China — Measures Affecting

Trading Rights and Distribution
Services for Certain Publications
and Audiovisual Entertainment
Products

Cases involving the Republic of Korea’s LCR measures

Breach of GATT Article
111:4, but exercised

judicial economy on the
TRIMs Agreement claim

Breach of GATT Article
111:4, but exercised

judicial economy on the
TRIMs Agreement claim

Breach of GATS Article
XVI

None None None
Cuases involving Japan’s LCR measures

None None None
0.4b Investor — State Arbitration Disputes on LCRs

Case No. Title of the Dispute Finding

Cases involving US’ LCR measures

ICSID Case ADEF Group Inc. v. United States
No. ARB of America
(AF)/00/1

Cases involving China’s LCR measures

None None

Cases involving the Republic of Korea’s LCR measures

None None

Cuases involving Japan’s LCR measures

None None

No, because the LCR was
done for the purpose of
government procurement,

hence exempted under
NAFTA

None

None

None

DSB = Dispute Settlement Body, EC = European Community, GATS = General Agreement on
Trade in Services, GATT = General Agreement on Tariffs and Trade, ICSID = International Cen-
tre for Settlement of Investment Disputes, ISDS = investor — state dispute settlement, LCR = local
content requirement, NAFTA = North America Free Trade Agreement, TRIMs = Trade-Related
Investment Measures, US = United States, WT'O = World Trade Organization.

Source: Authors’ compilation.
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5 Conclusions

Indonesia has signed and ratified various binding international legal instru-
ments, including WTO agreements, FTAs/CEPAs, and IIAs, that discipline
the use of LCRs. Any LCR that breaches the relevant provisions in these
agreements may lead to disputes brought to the relevant dispute settlement
forum. Therefore, it is crucial for Indonesia to ensure compliance with these
obligations and to design and implement its laws and regulations prudently.

It has been reported that Indonesia has increased its use of LCR meas-
ures, particularly in sectors that the government considers “strategic,”
such as pharmaceuticals, energy, telecommunications, and modern retail.
The broader objectives of adopting LCRs are to increase domestic value
added and to rebalance the trade deficit. However, our assessment indi-
cates that Indonesia’s LCRs in these strategic sectors are questionable
and may potentially violate Indonesia’s commitments in the WTO and/
or its CEPAs/FTAs and IIAs. An advantage that is conditioned on the
use of domestic goods, which has a negative effect on and modifies com-
petitive opportunities of similar imported goods, is inconsistent with the
TRIMs Agreement and the GATT, especially the national treatment prin-
ciple. This remains true even if the measures are presented in a voluntary
manner.

Our assessment found that various of Indonesia’s LCR measures are
being applied for government procurement purposes. While government
procurement is excluded from the national treatment obligation, the
assessment by the panel and the Appellate Body in Canada — Renew-
able Energy narrowed the scope of what can be considered “government
procurement” that is eligible for Article I11:8(a) derogation. Therefore,
unless certain elements or criteria are demonstrated, it would be difficult
for Indonesia to protect the LCRs required in government procurement
from the national treatment obligation by invoking Article I11:8(a). Even
if LCR measures governing government procurement qualify for Arti-
cle III:8(a) derogation, the measures can be challenged under the SCM
Agreement if the government offers a price preference, bonus, or any
tax incentives to beneficiaries that meet the LCRs in the production of
export-oriented products.

The use of LCR measures may also result in violations of provisions in IIAs.
While some governments attempt to design measures that do not explicitly
appear as LCR measures, if the measures have the same effect as LCR measures
prohibited under the national treatment or performance requirements provi-
sion of an IIA, they may still be considered breaches. This has been observed
in cases such as Mobil v. Canada, ADM v. Mexico, Cargill v. Mexico, and S.D.
Myers . Canada. In the case of Indonesia, alleged breaches of the performance
requirements provisions in most of its FTAs can only be brought to SSDS.
However, there are exceptions, such as alleged breaches of the performance
requirements provisions in the investment chapters of the Indonesia—Japan
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Economic Partnership Agreement and the ASEAN—-Japan FTA, which can be
brought to ISDS. Breaches of the national treatment provisions in Indonesia’s
ITAs can be brought to either ISDS or SSDS.

The Indonesian government should consider alternative policy tools that
are consistent with its trade and investment commitments to achieve the
objective of promoting and developing local industries. A comprehensive
mix of policies is necessary, including investments in education and health-
care, science, technology, engineering, and mathematics (STEM); incentives
for training, research, and innovation; infrastructure development, includ-
ing digital connectivity; public services in utilities; and creating a business-
friendly environment for trade and investment. These policies are a first-order
priority to improve the quality of human capital and infrastructure, nurture
domestic industries, create more jobs, and enhance competitiveness in a
sustainable manner. Additionally, providing legal certainty will improve the
confidence of business players in conducting trade and investment with and
in Indonesia.

Notes

1 The program urges the relevant government institutions and agencies to use do-
mestic goods and services in government procurement projects. LCRs in Indonesia
are also known as the domestic component level (TKDN). We limit our discussion
to LCRs defined in the General Agreement on Tarifts and Trade (GATT), Article
IIT on national treatment, and do not include domestic processing requirements, as
there is no differential treatment between imported products and locally produced
products in the domestic processing requirements.

2 These regulations include (i) Law No. 3 of 2014 on Industry; (ii) Presidential
Decree No. 16 of 2018, which is amended by Presidential Decree No. 12 of 2021
on Government Procurement for Goods and Services; (iii) Minister of Industry
(MOI) Regulation No. 48 of 2010 on Guidelines on Utilization of Domestic
Products in Development of Electricity Infrastructure; (iv) MOI Regulation No.
16 of 2020 on Provisions and Procedures of Local Content Calculation for Phar-
maceutical Products; and (v) Government Regulation No. 29 of 2018 on Industry
Empowerment.

3 These regulations include (i) Presidential Decree No. 146 of 2015 on Construc-
tion and Development of Oil Refinery, which encourages this sector to prioritize
domestic products; and (ii) Minister of Trade (MOT) Regulation No. 71 of 2019
on Operation of Franchises, which encourages franchise businesses to prioritize
domestic products.

4 These regulations include (i) MOI Regulation No. 29 of 2017 on Procedures
to Calculate Local Content of Cell Phones, Laptops, and Tablet Computers; (ii)
MOI Regulation No. 22 of 2020 on Procedures to Calculate Local Content on
Electronics and Telematics Products; and (iii) MOI Regulation No. 27 ot 2020 on
Specification, Roadmap for Development, and Calculation of Local Content for
Battery Electric Vehicles.

5 The Hlustrative List of Export Subsidies is in Annex I of the SCM Agreement.

6 These are the BITs between Indonesia and Finland, the Republic of Korea, the
Russian Federation, Sri Lanka, Singapore, Denmark, Saudi Arabia, and Tunisia.

7 Mobil Investments Canada Inc. and Murphy Oil Corporation v. Canada, In-
ternational Centre for Settlement of Investment Disputes (ICSID) Case No.
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ARB/07 /4, Decision on Liability and on Principles of Quantum, 22 May 2012
(Mobil v. Canadn).
8 Mobil v. Canada, para. 234.
9 Mobil y. Canada, para. 237.

10 Awcher Daniels Midland  Company (ADM) v. Mexico, ICSID Case No.
ARB(AF)/04,/05, Award, 21 November 2007 (ADM).

11 Cangill, Inc. v. Mexico, ICSID Case No. ARB(AF)/05/2, Award, 18 September
2009 (Cargill).

12 Cayill, paras. 105-106.

13 ADM, paras. 226-227; see also Caryill, paras. 317-319.

14 Corn Products International, Inc. (CPI) v Mexico, ICSID Case No. ARB
(AF)/04 /1, Decision on Responsibility, 15 January 2008 (CPI).

15 CPI, para. 80.

16 S.D. Myers, Inc. v. Canadn, Partial Award, 13 November 2000 (S.D. Myersv. Canadn).

17 S.D. Myers v. Canadn, para. 277.

18 S.D. Myers Inc. v. Canada, Separate Opinion by Bryan Schwartz, concurring ex-
cept with respect to performance requirements, in the partial award of the tribunal,
12 November 2020 (S.D. Myers v. Canada, Separate Opinion), para. 193.

19 ADM, paras. 197-213; Cargill, paras. 190-223; CPI, paras. 109-143.

20 S.D. Myers, para. 270.

21 8.D. Myers, para. 251.

22 §8.D. Myers, para. 255.

23 Merrill & Ring Forestry LP v. Canada, ICSID Case No. UNCT /07 /1, Award, 31
March 2010 (Merrill & Ring).

24 Merrill & Ring, para. 90.
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Appendix

Table 6. A1 Local Content Requirement Regulations in Indonesia

No.

Regulation

Affected sector

1

Minister of Industry Regulation No. 4 of 2009
concerning the Guidelines for Utilization of
Domestic Products for Electricity Infrastructure
Development

Minister of Energy and Natural Resources
Regulation No. 15 of 2013 concerning the Use
of Domestic Products in Upstream Oil and Gas
Businesses

Minister of Industry Regulation No. 54 of
2012 on Guidelines on Utilizing Domestic
Products for Construction of Infrastructure
on Electricity

Minister of Industry Regulation No. 15 of
2016 on Technical and Price Standards for
Domestic Transmission Tower and Conductor
in Relation to Acceleration of Development of
Infrastructure on Electricity

Minister of Energy and Mineral Resources
Regulation No. 4 of 2020 on Second
Amendment to Minister of Energy and
Mineral Resources Regulation No. 50 of 2017
concerning Utilization of Renewable Energy
Resources for the Supply of Electricity

Minister of Industry Regulation No. 4 of 2017
concerning the Stipulations and Assessment of
Local Content in Solar Power Plants

Minister of Energy and Mineral Resources
Regulation No. 18 of 2021 concerning
Priorities for the Utilization of Crude Oil to
Meet Domestic Needs

Minister of Communication and Information
Regulation No. 7 of 2009 concerning Radio
Frequency Band Setup for Wireless Broadband
Services

Energy

Energy

Energy

Energy

Energy

Energy

Energy

Telecommunications
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Regulation Affected sector

Minister of Communication and Information Telecommunications
Regulation No. 30 of 2009 concerning
Provisions of Internet Protocol Television
Services (IPTV) in Indonesia
Minister of Communication and Information Telecommunications
Regulation No. 11 of 2010 concerning the
Delivery of Internet Protocol Television (IPTV)
Services
Minister of Communication and Information Telecommunications
Regulation No. 26 of 2013 concerning the
Technical Requirement for Internet Protocol
Set Top Box
Minister of Communication and Information Telecommunication
Regulation No. 32 of 2013 concerning
Operation of Digital Television and Multiplexing
Broadcasting through the Terrestrial System
Minister of Communication and Information Telecommunications
Regulation No. 9 of 2014 concerning the
Technical Requirement for Digital Broadcasting
Television Tools and Equipment Based on
Terrestrial (Second Generation) Digital Video
Broadcasting Standards
Minister of Communication and Information Telecommunications
Regulation No. 27 of 2015 on Technical
Requirements for Telecommunication Devices
with LTE Technology
Minister of Industry Regulation No. 65 of Telecommunications
2016 concerning Provisions and Procedures
of the Calculation of the Value of Domestic
Component Level (TKDN) of Cell Phones,
Handheld, Computers, and Tablet Computers
Minister of Communication and Information Telecommunications
Regulation No. 6 of 2017 concerning Operation
of Internet Protocol Television Services
Minister of Industry Regulation No. 29 of 2017 Telecommunications
concerning Provisions and Procedures to Calculate
Domestic Component Levels for Mobile Phones,
Handheld Devices, and Tablet Computers
Minister of Communication and Information Telecommunications
Regulation No. 4 of 2019 on Technical
Requirements for Telecommunication Devices
for Television and Radio Broadcasting
Minister of Communication and Information Telecommunications
Regulation No. 12 of 2019 concerning
Procedure for Assessing Achievement
of Domestic Component in Capital
and Operational Expenditure of
Telecommunications Operator

(Continued)
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Table 6.A1 (Continued)

No. Regulation Affected sector

20 Minister of Communication and Information Telecommunications
Regulation No. 13 0of 2021 on Amendment of
Minister of Communication and Informatics
Regulation No. 27 of 2015 concerning the
Technical Requirements for Long-Term
Evolution Technology Standard Based
Telecommunication Tool and Equipment
21 Presidential Directive No. 6 of 2016 concerning Pharmaceutical
the Acceleration of the Development of the
Pharmaceutical and Medical Equipment Industry

22 Minister of Health Regulation No. 17 of 2017 Pharmaceutical and
concerning Action Plan for the Development medical
of the Pharmaceutical and Medical Equipment
Industry

23 Minister of Industry Regulation No. 16 of 2020 Pharmaceutical

concerning Provisions and Procedures for the
Calculation of Local Component Level for
Pharmaceutical Products
24 Minister of Industry Regulation No. 80 of 2014 Automotive
concerning the Motor Vehicles Industry,
amended by Ministry of Industry Regulation
No. 34 of 2015 concerning the Industry of
Motor Vehicles with Four Wheels or More and
Motorcycle Industry
25 Minister of Industry Regulation No. 34 of 2017 Automotive
on 4-Wheeled or more Automotive Industry,
as amended by Minister of Industry Regulation
No. 5 of 2018 concerning 4-Wheeled or
more Automotive Industry, and as replaced by
Minister of Industry Regulation No. 23 of 2021
concerning 4-Wheeled or more Automotive
Industry
26 Presidential Regulation No. 55 0ot 2019 on Electric vehicles
Acceleration of Battery Electric Vehicle for Road
Transportation Program
27 Head of Investment Coordinating Board Investment
Regulation No. 6 of 2018 on Guidelines
regarding Investment Approval and Facilitation
28 Minister of Trade Regulation No. 23 of 2021 Modern retail
on the Amendment of the Minister of Trade
Regulation No. 70/M-DAG/PER /12 /2013
concerning Guidelines for Organizing and
Developing Traditional Markets, Shopping
Centers, and Modern Stores
29 Minister of Industry Regulation No. 61 of 2009 Houscehold appliances
concerning the Official Price of 3-kg LPG Steel
Tube, Its Accessories, and Single Burner Gas
Stove for Micro Businesses in Relation to the
Conversion Program from Kerosene to LPG



Conformity of Indonesia’s LCRs 171

No. Regulation Affected sector

30 Minister of Trade Regulation No. 70 of 2013 Modern retail
concerning the Guidelines for the Arrangement
and Development of Traditional Markets,
Shopping Centers, and Modern Stores

31 Minister of Trade Regulation No. 53 of 2012 Franchise business
concerning Franchising

32 Minister of Trade Regulation No. 68 of 2012 Franchise business
concerning Franchising of Modern Stores

33 Minister of Trade Regulation No. 7 of 2013 Food and beverage

concerning Development of Partnership for
Food and Beverages Franchises

(franchise business)

kg = kilogram, LCR = local content requirement, LPG = liquefied petroleum gas, TKDN =
tingkat komponen dalnm negeri (domestic component level), TRIMs = Trade-Related Investment
Measures, WT'O = World Trade Organization.

Source: Munadi, E., L. Y. Ing, D. Christian, and D. Sanotona 2022.

Notes: The List of Indonesia’s Laws and Regulations contains LCRs and their affected products,
from January 2009 to March 2022. The list includes Indonesia’s LCRs in selected sectors, raised
by members at the WTO TRIMs Committee as trade concerns from October 2009 to March

2022. The list does not include domestic processing requirements.

Table 6. A2 Trade Concerns Raised at the WTO TRIMs Committee Meeting Regard-

ing Indonesia, October 2009-March 2022

TRIMs Committee
meeting

Trade agendn items and countries raising concerns

23 March 2022

12 October 2021 Measures:

23 March 2021
15 September 2020
13 November 2019

Indonesia — Comprehensive Review of Localization

e US: Indonesia’s broad and expanding use of LCRs
across the telecommunications, mobile technology,
energy, retail, and franchising sectors

6 June 2019 e EU: LCRs in the pharmaceutical and energy sectors,
including mining, oil and gas, electricity, and

17 October 2018

renewables

e Japan: 4G and 5G LTE mobile devices, TVs, retailers,

and franchise businesses

e Australia: supported the statements by the US,
the EU, and Japan on Indonesia’s localization

requirements

1 June 2018 Devices:
e US, EU, Japan, Australia, and Chinese Taipei

Indonesia — Local Content Requirements for 4G LTE Mobile

Indonesia — Certain Local Content Provisions in the Energy

Sector (Mining, Oil, and Gas):

e Japan, EU, US, and Australia

(Continued)
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Table 6.A2 (Continued)

TRIMs Committee
meeting

Trade agendn items and countries raising concerns

6 November 2017

12 May 2017

17 October 2016
13 June 2016

5 October 2015

16 April 2015

6 October 2014
20 June 2014

Indonesia — Local Content Requivements for 4G LTE Mobile
Devices:
e US, EU, Australia, and Chinese Taipei

Indonesia — Certain Local Content Provisions in the Eneryy
Sector (Mining, Oil, and Gas):
e Japan, EU, US, Canada, and Australia

Indonesin — Minimum Local Product Requivement for Modern
Retail Sector:
e Japan, EU, US, New Zealand, and Australia

Indonesia — Certain Measuves Addvessing Local Content in
Investment in the Telecommunication Sector:
e Japan, EU, and US

Indonesia — Local Content Requivements for Dairy
Importation and Distribution:
e Japan, EU, US, and New Zealand

Indonesia — Local Content Requivements for 4G LTE Mobile
Devices:
e US, EU, Australia, and Chinese Taipei

Indonesin — Certain Local Content Provisions in the Energy
Sector (Mining, Oil, and Gas):
e Japan, EU, US, Canada, and Australia

Indonesin — Minimum Local Product Requivement for Modern
Retwil Sector:
e Japan, EU, US, New Zealand, and Australia

Indonesia — Certain Measures Addvessing Local Content in
Investment in the Telecommunication Sector:

e Japan, EU, and US

Indonesia — Local Content Requirvements for 4G LTE Mobile
Devices:

e US, EU, Australia, and Chinese Taipei

Indonesia — Certain Local Content Provisions in the Eneryy
Sector (Mining, Oil, and Gas):
e Japan, EU, US, Canada, and Australia

Indonesin — Minimum Local Product Requivement for Modern
Retnil Sector:
e Japan, EU, US, New Zealand, and Australia

Indonesia — Certain Measures Addvessing Local Content in
Investment in the Telecommunications Sector:
e EU, US, and Japan

Indonesia — Certain Local Content Provisions in the Energy
Sector (Mining, Oil, and Gas):

e EU, US, and Japan

Indonesia — Minimum Local Product Requivement for Modern

Retail Sector:
e EU, US, and Japan
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TRIMs Committee Trade agendn items and countries raising concerns
meeting

4 October 2013 Indonesia — Certain Measures Addvessing Local Content in
30 April 2013 Investment in the Telecommunications Sector:

e EU, US, Japan, and Canada

Indonesia — Certain Local Content Provisions in the Eneryy
Sector (Mining, Oil, and Gas) Sector:
e EU, US, Japan, Canada, and Australia
1 October 2012 Indonesia — Certain Local Content Provisions in the Eneryy
Sector (Mining, Oil, and Gas):
e EU, US, and Japan
4 May 2012 Indonesia — Certain Local Content Provisions in the Eneryy
Sector (Mining, Oil, and Gas):
e Canada, EU, US, and Japan
3 October 2011 Certain Measures by Indonesia Addressing Local Content in
Investment in the Telecommunications Sector:
e EU, US, and Japan

1 October 2010 Certain Measuves by Indonesia Addressing Local Content in
16 October 2009 Investment in the Telecommunications Sector:
e EU and US

Certain Indonesia Laws and Draft Implementing
Regulations on Mineval and Coal Mining:
* US

EU = European Union, LCR = local content requirement, TRIMs = Trade-Related Investment
Measures, US = United States, WT'O = World Trade Organization.

Source: Authors’ compilation.



7  The effects of local content
requirements on trade

The case of Indonesia

Yessi Vadila and David Christian

1 Introduction

Many countries employ local content requirements (LCRs) to promote local
input use and support domestic industry growth. LCRs can encompass a
diverse range of policy instruments, ranging from minimum shares of locally
sourced goods or services, stipulations on technology transfers, or research
and development to domestic equity and ownership. The scope of LCRs also
varies, ranging from one narrow subsector involving a few specific products
to entire industries. The rationale for LCRs usually lies within the context of
industrial development, such as the infant industry argument and strengthen-
ing certain industries. Proponents of LCRs argue that LCRs lead to job crea-
tion and learning spillovers as well as the fostering of nascent industries (Weiss,
2016). However, Deringer et al. (2018) note that LCRs can have detrimental
effects on three types of economic agents: downstream firms, internationally
operating firms, and consumers.

Weiss (2016) notes that since the 2008 financial crisis, the use of local con-
tent policies has increased. In addition, they are widespread across developed
and developing countries and amount to over 100 new measures just in Aus-
tralia, Canada, the United States, Argentina, Brazil, China, India, Indonesia,
and Kazakhstan. There were also 72 new measures in Brazil, Russia, India,
China, and South Africa (BRICS) alone until 2018 (Deringer et al., 2018).
Indonesia is no exception to the rising trend in LCRs. Global Trade Alert
reports that Indonesia had the sixth-highest incidence of LCRs in the world
from 2008 to 2021 (Flaig and Stone, 2023). Among the BRICS countries,
Indonesia had the highest number of LCRs imposed since the 2008 Global
Financial Crisis (Aragjo and Flaig, 2017; Hufbauer et al., 2013).

Indonesia’s LCRs policy dates back to 1950, with the Benteng program.!
The policy continued with initiatives such as the Deletion program (1974-
1993) and National Car program (1996). In the aftermath of the 1997-98
Asian financial crisis, Indonesia undertook major economic reforms, including
trade liberalization, that lowered trade barriers. Since then, local content poli-
cies have been less frequently employed but were not completely abandoned. In
2009, the government of Indonesia began revisiting localization strategies to
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increase domestic investment in local supporting industries, particularly the
parts and components industry, as exemplified by Minister of Finance Regula-
tion 176/PMK.011 /2009, which provides a duty exemption on machines,
goods, and materials imports, on the condition that at least 30 percent of
the total value of machines used were purchased locally. This legislation was
intended to encourage the use of domestically built machinery and to foster
the expansion of the domestic parts and components sector (Negara, 2016).

Despite concerns that the LCRs policy runs counter to the World Trade
Organization (WTO) commitment, this policy remains appealing to Indo-
nesian policymakers due to the ongoing emphasis on domestic value added,
including in exports, when formulating industrial and trade policies (Athu-
korala and Patunru, 2022). The government of Indonesia has been aiming
to maximize domestic value added in several identified priority industries. To
achieve this goal, it has adopted various policy instruments, including down-
streaming (bilivisasi), trade prohibitions and restrictions (/artas), and LCRs.
Over the years, many public projects in Indonesia have focused on develop-
ing domestic industries for advanced, technology-intensive goods. In the last
two decades, LCRs policy in Indonesia has been widely recognized under
the abbreviation TKDN, which stands for Tingkat Komponen Dalam Negers
(value of domestic component level).

With the growing use of LCRs, it has become increasingly crucial to assess
their potential impact on Indonesia’s trade flow patterns and domestic indus-
try dynamics. Despite their potential importance, few studies have explored
the effects of LCRs in Indonesia, particularly on trade outcomes. Therefore, it
remains unclear what effects the LCR policy has had on Indonesia’s trade flows
and patterns. Our study aims to address this research gap.

In this study, we investigate the impact of LCRs on Indonesia’s trade out-
comes between 2004 and 2020. Specifically, we evaluate whether imposing an
LCR on a given product significantly affects its imports and exports, consider-
ing other relevant factors. To achieve this, we compile a comprehensive dataset
of the LCRs that were implemented (or are still in effect) in Indonesia from
2004 to 2020.

We employ the difference-in-differences (DID) estimator developed by
de Chaisemartin and D’Haultfeeuille (2022a) to assess the impact of LCRs
on Indonesia’s trade. Our findings indicate minimal and somewhat negative
effects of LCRs on trade. Specifically, we observe a weak association between
a product’s exposure to an LCR and increased imports within 5 years of its
implementation. Notably, the positive effects of LCRs on imports were more
pronounced for high-tech products. On the other hand, we observe a decline
in the export volume and value of products subject to LCRs within 5 years
after their implementation. This decline was particularly evident among manu-
facturing and input products that are closely linked to other industries with
LCRs (i.e., product groups with high links to LCR sectors). These results
suggest an indication of a competitiveness loss in the export market arising
from LCRs.
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This chapter is organized as follows. Section 2 reviews recent studies on local
content requirements (LCRs) and summarizes their findings on the impact of
LCRs on trade. Section 3 outlines our data and variables, including the LCR
dataset. Section 4 explains an empirical methodology. Section 5 presents main
findings. Section 6 includes robustness checks. Section 7 concludes.

2 Literature review

Essentially, local content protection (or LCR, interchangeably) mandates that
a certain proportion of value added in the production of the products on
which it is imposed comes from domestic sources. Such a policy is typically
employed to protect or foster domestic industries, particularly intermediate
goods. In addition to tarifts, economists have long been interested in estimat-
ing the impact of local content protection.

In a seminal paper, Grossman (1981) developed a model with intermediate
and final good producers to investigate the effect of local content protection
on domestic resource allocation. He finds that LCRs affect the producers of
intermediate and final goods differently. On final goods producers, his model
shows that LCRs generate negative output effects and cause higher retail (final
goods) prices due to the increased costliness of sourcing inputs domestically in
the aftermath of the policy. However, the output and price effects on domestic
intermediate goods producers are ambiguous as two forces work in oppo-
site directions. While LCRs could shift demand toward domestic intermedi-
ate goods, they might also depress demand for domestic intermediate goods
due to their negative effects on final goods production. The overall impact
of domestic content requirements on output is, as a result, ambiguous and
depends on the specific circumstances of the market and the production pro-
cess, such as market structure, the elasticity of demand, the elasticity of substi-
tution, the degree of product differentiation, and access to the foreign market.

Many economists have extended Grossman’s model or built new ones to
study the impact of LCRs on various economic outcomes under different
market structures. With some exceptions, the literature generally points to
the tendency of LCRs to increase the prices of domestic intermediate goods,?
which corresponds to higher input prices for the producers of final goods. This
is then typically followed by higher prices and decreased production of domes-
tic final goods at the expense of consumers and downstream firms. Findings
in the literature most often point to the ambiguous net eftects of LCRs on
the outputs of the targeted domestic input producers.* Meanwhile, there is no
strong evidence that LCRs improve the productivity of targeted or protected
firms (i.e., typically intermediates or input producers), in contrast to some
evidence of LCRs’ productivity penalty for exposed firms (i.e., typically final
goods producers) (Hayakawa and Ito, 2019; Korinek and Ramdoo, 2017;
Deringer et al., 2018).

Concerning the effects of LCRs on trade outcomes in particular, the litera-
ture tends to find that LCRs* suppress trade flows. For example, Hufbauer et
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al. (2013) estimate that the worldwide proliferation of LCRs reduced global
trade by USD 200 billion to 300 billion, of which 80% (Stone et al., 2015)
was trade in intermediate goods. The direct requirements of the LCRs, along
with their negative effects on final goods production, will likely reduce the
demand for and imports of intermediate goods. This is consistent with find-
ings from the current literature, which suggest mostly negative effects of LCRs
on imported intermediate goods. Furthermore, the higher input costs (at pos-
sibly lower quality) and the resulting loss in competitiveness due to LCRs tend
to reduce the gains from exports, especially those of final goods (Deringer
et al., 2018; Aragjo and Flaig, 2017; Athukorala and Patunru, 2022). LCRs
artificially inflate domestic production in the targeted sectors, which draws
resources away from other sectors, thereby limiting the export potential of
these other sectors (Deringer et al., 2018; OECD, 2016).

LCRs have a well-established impact on domestic output and exports.
However, their impact on imported final goods is more ambiguous. On the
one hand, a stricter LCR could potentially depress domestic final goods out-
put and lead to a surge in imports of those final goods, as some studies have
shown (Madan, 1998). On the other hand, studies have shown that the nega-
tive impact of a stricter LCR on trade can be equivalent to a specific rate of
ad-valorem import tarift, which could reduce imports of those final goods
(Deringer et al., 2018). Moreover, in the regional context, studies have
shown that rules of origin (RoOs) may have trade-diverting effects, reducing
trade with non-FTA (free trade agreement) partners relative to that with FTA
partners (Augier ct al., 2005; Conconi ct al., 2018; Sytsma, 2019). These
findings suggest that the impact of LCRs on imported final goods depends
on various factors, such as the specific industry, trade partners, and regional
context.

As excellently summarized by Negara (2016), the literature on LCRs pre-
sents some mixed findings, which typically fall under three broad groups.
First, some studies point to the largely negative effects of LCRs on economic
outcomes (Deringer et al., 2018; Hufbauer et al., 2013; Korinek and Ram-
doo, 2017). Second, some other studies claim that the effects of LCRs can
be ambiguous but also show that LCRs can promote favorable outcomes
under certain conditions (Grossman, 1981; Lin and Weng, 2020; Scheifele
et al., 2022). Third, some studies even go so far as to show that LCRs can be
designed to achieve a particular objective given the current economic struc-
ture (Qiu and Tao, 2001; Veloso, 20006).

Despite the numerous studies discussed here, the number of existing empir-
ical studies that examine the impact of LCRs on trade flows using observa-
tional data is limited. Studies on the effects of LCRs are typically based on
either parametric, general equilibrium-based models of heterogeneous firms or
cross-country, input-output-based models (e.g., ICIO, GTAP, OECD Metro).
However, the effects of LCRs produced by model predictions or simulation
results may not always be reflected in the observed trade flow data. To the best
of our knowledge, there are currently only a few empirical studies investigating
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the impact of LCRs on trade flows using regression methods on observational
data. This is the gap in the literature that we seek to fill through our study.

3 Data and variables

3.1 LCR dataset and variables

We conduct a thorough analysis of all Indonesian government legislation
between 2004 and 2020 and identify those that include local content require-
ments (LCRs) for particular sectors or goods. We collect both the mandatory
regulations and the non-mandatory ones® that only call for the prioritization
(or equivalent words) of the use of domestic inputs without any specific level
of requirement. However, we exclude regulatory documents that only contain
information on how firms are to self-assess the level of domestic content in
their production and find out whether they have fulfilled the LCRs. Further-
more, we exclude from our dataset the local content-promoting regulations
that may provide incentives for using locally sourced materials. Finally, we also
exclude LCR regulations that are exclusively related to government procure-
ment as their general stipulations often imply coverage for all products across
the board, which then rules out the possibility of making the necessary distinc-
tion between LCR and non-LCR products for our analysis.

We then examine the relevant regulatory documents to assign affected
product codes to each LCR and note their implementation and revocation
dates. This process enables us to identify which products at the 8-digit Har-
monized System (HS) code level were affected by each of the LCRs. We use
an HS concordance to harmonize our dataset into HS 2012 nomenclature.
Our master LCR dataset includes information on the presence (or absence)
of LCRs for cach of the 9,342 products annually from 2004 to 2020. The
result is a comprehensive annual dataset from which we can identify whether at
least one LCR exists for each product at any given year and, ultimately, which
products belong to the treatment group and which do not. Note, however,
that our dataset measures LCRs as counts, regardless of their severity levels.¢

Our study focuses primarily on LCRs with backward consequences. To illus-
trate, consider a hypothetical example where a product A is produced using
inputs B, C, and D, and a 30% LCR is imposed on product A. In this case,
we would classify this LCR as backward-affecting product A. Thus, product
A would be coded as being affected by a backward LCR. This study concen-
trates on studying the impact of backward LCRs, as most LCRs are typically
imposed on downstream, final products. By this definition, every LCR consid-
ered in this study is of the backward type.

We have identified 16 sets of regulatory documents that contain LCRs, as
presented in Table 7.Al. There is a large variation in the coverage of LCRs
with respect to the number of affected HS codes. The carliest LCR we identi-
fied was officially in effect as of January 2004, while the most recent was imple-
mented in September 2020. Industries exposed to LCRs also vary, ranging
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Table 7.1 Date of First Exposure to LCRs, by Number of Products

Year # HS codes Percent
2004 66 8.9
2009 85 11.5
2012 37 5.0
2013 82 11.1
2015 279 37.7
2016 191 25.8
Never exposed to LCR 8,602 -

Source: Authors’ compilation

Notes: Percent is calculated relative to the number of products that were imposed by at least one
LCR in our period of analysis (i.c., 740).

from upstream oil and gas to electronics and telecommunications equipment,
electricity infrastructure projects, and automotive.

Within our analysis period, approximately 8% of all products were exposed
to at least one LCR. The remaining 92% of products were never subject to any
LCRs during this period. Table 7.1 reports the distribution of products based
on when they received the first LCR treatment. It shows that exposure to
LCRs began at diftferent points in time, underscoring the importance of using
an estimator that can accommodate variation in treatment timing.

3.2 Trade-velated indicators

To construct our trade outcome variables, we collect annual information on
Indonesia’s export and import volume and value, both aggregated and by
trade partner, for the years 2004-2020 from the Ministry of Trade. We utilize
an HS concordance to harmonize the trade data into 8-digit HS 2012 nomen-
clature. We then merge these trade outcome variables with the annual LCRs
dataset we described earlier. Our unit of observation is product-by-year.

To generate the covariates in our regression models, we gather information
on each product’s MEN and average applied tariff rates, which include tariffs
imposed by Indonesia on imports from other countries and tariffs imposed
by other countries on exports from Indonesia. Additionally, we specifically
identify the top three trading partners (i.c., import origin and export destina-
tion) for each product-by-year and then acquired information on the indica-
tors (real GDP and its growth rate; GDP per capita; population; domestic
demand; exports and imports of goods and services) of those sets of countries
to proxy for their demand for Indonesian products. Specifically, we take the
average of those indicators” for each set of three top trading partners for each
product 7 at year ¢ to proxy for demand for traded goods. We also include vari-
ous indicators from those sets of countries that might affect trade flows with
Indonesia, such as the logistics performance index, the real effective exchange
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rate, and tariff rates. The complete list of control variables used in our study is
presented in Table 7.A2.

4 Empirical strategy

Our study aims to examine both the contemporaneous and dynamic effects of
LCR imposition on Indonesia’s trade flows. To achieve this, we utilize a binary
variable in our dataset that represents the LCR policy treatment. This variable
takes a value of 1 if'a product is subject to any LCRs in a given year and 0 if it is
not. A commonly used method that researchers utilize to estimate the impact
of a policy treatment on trade outcomes is linear regressions with both time
and product fixed effects. This method is often referred to in the literature as
a two-way fixed effects (TWFE) regression. However, given that LCRs may
have delayed effects on trade flows, we use an event-study framework to gain
a better understanding of how the trajectory of future trade flows is affected
by current LCRs. Therefore, one can construct a dynamic® TWEE regression
that captures both the contemporaneous and dynamic effects of LCRs with
the following specification:

Z
Y, = ) BU{t-F =e}+0X; +a; +7, +7, (1)
e=—E

where 7, is the log of trade outcome variable of product 7 in year ¢. Four trade
outcome variables are examined in this study: export volume, import volume,
export value, and import value. Next, 1 {t -F = e} is a set of relative time indi-
cator variables, which are event study dummies equal to 1 if a product 7 is ¢
years away at year ¢ from its initial LCR treatment’ or equal to 0 otherwise. F,
represents the first year the product 7 was exposed to any LCRs in our analysis
period. These indicator variables are always equal to zero for products that
were never exposed to any LCRs.

The main parameters of interest are f3,, which represents the LCR treat-
ment effects on trade outcomes ¢ years after its initial implementation. If ¢ = 0,
B, measures the contemporaneous effect of LCR on product #’s trade out-
come in the same year that it was first implemented. We include event study
dummies for ¢ < 0 to check for any pre-trends and to ensure the parallel trend
assumption is satisfied.’® Additionally, X, is a vector of time-varying control
variables for product 7 in year ¢ that includes all the variables described in Sec-
tion 3.2 and listed in Table 7.A2. The product fixed-effect, «;, and the year
fixed-effect, y,, capture the time-invariant characteristics of each product as
well as any sector-specific or nationwide shocks that may influence trade flows.
We also incorporate a variable, oz, in some specifications, which captures sec-
tor-specific linear trends at a more aggregated 2-digit HS level to account for
shocks that occur in specific industries at certain years,'! following Angrist and
Pischke (2009). Lastly, »,, is the idiosyncratic error term, and standard errors
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are clustered by HS 2-digit industry to account for the potential correlation
of error terms within an industry, given that LCR imposition tends to be
industry-based rather than product-based.

Ordinary least squares (OLS) regressions with product and time fixed effects
can be utilized to estimate (1). Given the binary policy variable, this setup
bears some similarities to a difference-in-differences (DID) approach. The use
of DID is appropriate for the context of our study since LCR policy treatment
only applies to certain products, and we seek to compare the differences in
the trade outcome trajectories between the treated and non-treated products.
However, some recent works in the econometric literature on DID, such as
Sun and Abraham (2021), Callaway and Sant’Anna (2021), de Chaisemartin
and D’Haultfeeuille (2020, 2022a), and Goodman-Bacon (2021), have dem-
onstrated that OLS TWEFE estimators are unbiased only if both the parallel
trends and constant effect assumptions hold. The constant effect assumption
requires the treatment effects to be homogeneous across groups of prod-
ucts and over time for OLS estimators to be unbiased (de Chaisemartin and
D’Haultfeeuille, 2022a).

The constant effect assumption is potentially violated in the context of
this study because the effects of LCRs may vary across different industries
or lengths of exposure to the policy. If the treatment effects of the policy are
heterogeneous, estimating (1) with OLS would yield a biased and inconsistent
set of estimators B, with questionable causal interpretability. Thus, we need
an alternative DID estimator that can accommodate variation in the timing of
policy treatment and is robust to heterogeneous treatment effects.

To address these challenges, we propose to employ a DID estimator
developed by de Chaisemartin and D’Haultfeeuille (2022a) (hereafter,
DCDH22) to estimate (1). This estimator is specifically designed to address
the source of bias in standard OLS TWEE estimators. We provide a detailed
explanation of the construction of the DCDH22 DID estimator in Appen-
dix Section 1. Like any DID estimator, the validity of the DCDH22 esti-
mator also hinges on the parallel trend assumption, which stipulates that
without the treatment, both the LCR-treated and control products would
have experienced the same evolution of trade outcomes. This assumption
also requires that no significant pre-trends exist between treated products
and control products.

It is worth noting that the LCR policy could be endogenous, which might
stem from selection bias and the non-random assignment of LCRs. This
means that some products are more likely to enjoy trade protection than oth-
ers (Trefler, 1993). Nevertheless, the DCDH22 estimator can still be utilized
for estimating the effects of an endogenous treatment, as one of the identify-
ing assumptions underlying their method is that in the absence of treatments,
all products would have experienced a similar evolution of their trade out-
come. Thus, to the extent that these identifying assumptions are satisfied, we
do not expect the potential endogeneity of LCR treatments to be a significant
issue for our analysis.
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To sum up, we will utilize DCDH22 to estimate (1) for each of the four
trade flows separately. We expect the DCDH22 estimators to be more robust
to the heterogeneous treatment effects of LCRs and provide more reliable esti-
mates of the true, unbiased effects of LCRs. We will first conduct regressions
on the full sample containing all products, followed by separate regressions
on different subsamples to better understand which product groups drive the
overall results or show a noticeable deviation in estimated LCR effects from
the entire group of products.

5 Findings

The section discusses the estimated impacts of LCRs on imports and exports,
and it proceeds by analyzing the overall effects across all products and spe-
cific product groups to explore heterogeneity in treatment effects. The section
concludes by presenting the results of both the static model and an alternative
definition of LCRs. To maintain conciseness, the section mainly focuses on
reporting the effects of LCRs on trade volume.

5.1 Overall effects on imports

Table 7.2 presents the estimated post-treatment dynamic effects, up to 5
years,'? of LCR imposition on Indonesia’s import volume. Columns 1 and 2
report the coeflicients 8, when regressions are performed on the full sample
containing all products. Columns 3 and 4 present the coefficients f5, from
regressions on manufacturing products only. Columns 2 and 4 report the
results of our preferred specifications, as both incorporate control variables
and sector-specific linear trends. Table 7.2 also shows that LCRs have not
had significant effects on imports. There is no discernible pattern of effects, as
demonstrated by the frequently alternating signs of the coeflicients across dif-
ferent years following the introduction of LCRs. Similarly, there are no signifi-
cant and systematic effects observed among manufacturing products. In both
manufacturing and all products, and in the fourth year for all products follow-
ing the LCR implementation, the average effects suggest positive but statisti-
cally insignificant effects of LCRs on imports. However, joint-significance tests
of treatment effects in specifications 2 and 4 reveal that the contemporaneous
and all the dynamic treatment effects, taken together, differ statistically from
zero at a 5% significance level. These results suggest that the imposition of
LCRs might be weakly linked to higher imports of the goods subject to them.
These findings are consistent with Negara’s (2016) study, which fails to find
any indication that the LCR policy has effectively reduced firms’ dependence
on imported inputs in the long term.

Figure 7.1 presents an event-study plot that displays the results reported in
Table 7.2, Column 4, specifically the estimated effects of LCRs on manufactur-
ing imports following their implementation in the manufacturing sector. The
plot shows that while there are statistically significant spikes in manufacturing
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Table 7.2 Dynamic Effects of LCRs on Imports

8 2) 3) 4
0 Years after -0.103 -0.095 -0.074 -0.089
(0.129) (0.129) (0.129) (0.137)
1 Year after 0.192 0.272 0.069 0.148
(0.308) (0.314) (0.115) (0.138)
2 Years after 0.059 0.063 -0.047 -0.019
(0.340) (0.321) (0.172) (0.176)
3 Years after 0.572 0.623* 0.574* 0.624**
(0.368) (0.371) (0.3006) (0.304)
4 Years after 0.267 0.314* 0.201 0.233
(0.190) (0.189) (0.198) (0.195)
5 Years after -0.455 -0.431 -0.187 -0.157
(0.425) (0.384) (0.163) (0.183)
Average Effects 0.153 0.193 0.119 0.156
(0.207) (0.208) (0.117) (0.123)
Control variables Yes Yes Yes Yes
2-digit HS linear trend No Yes No Yes
Manufacturing only No No Yes Yes
Number of observations 158,814 158,814 138,907 138,907
Effects jointly significant at 5% No Yes Yes Yes
Pre-trend significant at 5% No No No No

Source: Authors’ calculation.

Notes: This table reports the estimated coefficients f, from DCDH22 DID regressions. They
represent the effects of being exposed to the first LCR up until 5 years after the LCR’s starting
implementation date under various specifications. The dependent variable is log of (Indonesia’s
import volume in kg + 1). Inferring the magnitude of the effects requires taking exponential over
the estimated coeflicients in this table. Standard errors are estimated using 100 bootstrap replica-
tions clustered at the 2-digit HS code level and reported in parentheses. To check for pre-trends at
a 5% significance level, the results from joint-significance tests of all placebo estimators up until 3
years before the LCR implementation are summarized in the last row of the table. Average Effects
reports the estimated average total effects of the treatment, i.e., the average of all the instantane-
ous and dynamic LCR effects across treated products. The results of joint-significance tests, which
verify whether the contemporaneous and all dynamic treatment effects are jointly different from
zero statistically at a 5% significance level, are provided in the table.

imports in the third and fourth years after the imposition of LCRs, the over-
all effects of LCRs on imports are minimal and mostly hover around zero.
This finding is consistent with the results in Table 7.2, which suggest that the
choice of trade flow is not a significant issue because the effects of LCRs on
both import volume and import value are relatively similar.

To investigate whether specific product groups are driving the overall
results, we estimate equation (1) separately for different subsamples corre-
sponding to specific product groups. We then compare the point estimates
with the baseline results obtained from regressions on all products or manu-
facturing products only. Table 7.3 shows that the largely insignificant effects
of LCRs on imports are consistent across almost all product groups. Almost
none of the product groups exhibit statistically significant average effects or
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Figure 7.1 Effects of LCRs on Manufacturing Imports

Source: Authors’ estimation.

Notes: This figure presents the dynamic effects of being exposed to an LCR on log of import
volume and import value of manufacturing products based on DCDH22 DID estimators. The
reported specifications include control variables and 2-digit HS linear trends. Standard errors are
estimated using 100 bootstrap replications clustered at 2-digit HS code level. 95% confidence
intervals are displayed for cach year.

systematic patterns of effects over time. However, joint-significance tests of
treatment effects in Table 7.3 confirm that the combined instantaneous and
dynamic effects of LCRs on import volume differ statistically from zero at a 5%
significance level for most product groups.

Interestingly, Table 7.3 Columns 7 and 8 exhibit opposing signs in the
estimated effects of LCRs for product groups with high and low links to
other sectors with LCRs, as reflected by their average effects. A feature of
our LCR dataset is that it contains information on the input-output (10)
table sectoral code of the broader industry to which every product belongs.
Using this information and the last four editions of Indonesia’s 10 tables,
we construct a time-varying annual variable called LinktoLCRsectors, which
measures the share of the output of each product flowing as an input for
other industries with LCRs in every year from 2004-2020. We then calcu-
late the 2004-20 average value of this variable for each product and rank
the products. We consider a product to have a high link to LCR sectors if



Table 7.3 Dynamic Effects of LCRs on Imports, by Product Group

(1) (2) 3) 4) (5) (6) (7) (8) ) (10)
All Manufacturing Capital  Consumer Intermedinte  Down-  High link to Low link to  High-tech — Medium-tech
products Hoods — goods Hoods stream  LCR sectors  LCR sectors  products products
0 Years after -0.095 -0.089 -0.178 0.054  -0.061 -0.074 -0.256 0.029 0.332*** -0.212
(0.129) (0.137) (0.281) (0.260) (0.180) (0.237) (0.169) (0.208) (0.123) (0.314)
1 Year after 0.272  0.148 0.209 -0.022 0.512 0.327* -0.389 0.234 0.680* 0.228
(0.314) (0.138) (0.191) (0.179) (0.862) (0.178) (0.285) (0.203) (0.386) (0.161)
2 Years after 0.063 -0.019 -0.029 -0.169 0.477 -0.024 -0.653* 0.233 0.466 -0.102
(0.321) (0.176) (0.194) (0.282) (0.920) (0.307) (0.393) (0.284) (0.315) (0.165)
3 Years after 0.623*  0.624** 0.426 0473 1.188 1.029 -0.363 1.873**  1.541*** (.224
(0.371) (0.304) (0.292) (0.498) (0.969) (0.645) (0.372) (0.865) (0.235) (0.488)
4 Years after 0.314* 0.233 0.097  0.080 0.880 0.244 0.106 0.264 0.630***  0.359
(0.189) (0.195) (0.244) (0.262) (0.425) (0.272) (0.427) (0.292) (0.179) (0.425)
5 Years after 0.431 -0.157 -0.099 -0.582 -0.852 0.085 -0.652 0.516 0.557 -0.276**
(0.384) (0.183) (0.440) (0.809) (1.553) (0.323) (0.649) (0.425) (1.194) (0.136)
Average Effects 0.193  0.156 0.103 0.036 0.497 0.320 -0.381 0.582**  0.712*** 0.080
(0.208) (0.123) (0.206) (0.201) (0.499) (0.253) (0.268) (0.288) (0.158) (0.159)
Number of 9,342 8,171 2,381 2,774 4213 3,788 3,827 3,874 677 2,118
products
Products with 7.9 8.0 11.2 114 5.3 10.4 13.0 45 6.8 12.1
LCRs (%)
Number of 158,814 138,907 40,477 47,158 71,621 64,396 65,059 65,858 11,509 36,006
observations
Effects jointly Yes Yes No Yes Yes Yes No No Yes No
significant at 5%
Pre-trend No No No No No No No No Yes No
significant at 5%

Source: Authors’ calculation.

Notes: This table reports the DCDH22 DID estimators of the effects of being exposed to the first LCR up until 5 years after the LCR’s starting implementation date for

separate product groups. Detailed definitions of the product groups are available in Table 7.A3. The dependent variable is log of (Indonesia’s import volume in kg + 1).
Inferring the magnitude of the effects requires taking exponential over the estimated coefficients in this table. Standard errors are estimated using 100 bootstrap replica-
tions clustered at the 2-digit HS code level and reported in parentheses. To check for pre-trends at a 5% significance level, the results from joint-significance tests of all
placebo estimators up until 3 years before the LCR implementation are summarized in the last row of the table. Average Effects reports the estimated average total effects

of the treatment, i.c., the average of all the instantaneous and dynamic LCR effects across treated products. The results of joint-significance tests, which verify whether

the contemporaneous and all dynamic treatment effects are jointly different from zero statistically at a 5% significance level, are provided in the table.
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its value lies at the 60th percentile or above and a low link if it is at the 40th
percentile or below.

The findings in Table 7.3 Column 7 suggest that the introduction of LCRs
is negatively associated with imports of products with high links to LCR sec-
tors. In contrast, the results in Column 8 indicate that the imposition of LCR
is positively correlated with imports of products with low links to LCR sectors.
This divergence is more visually apparent in the event-study plot provided in
Figure 7.Al. In other words, if a product is exposed to a new LCR and hap-
pens to be an essential input for another sector that is also exposed to another
LCR, then its imports are likely to fall following the introduction of that new
LCR. This is likely due to the increased demand generated by the existence of
other LCRs in other sectors that are highly linked to the product. As local pro-
ducers expand their production volumes to meet this increased demand, there
will be less need for imports of the product. It is important to note, however,
that the average effects for the product group with a high link to LCR sectors
are statistically insignificant.

On the other hand, if a product had a low link to other LCR sectors, the
implementation of the new LCR would likely have resulted in an increase in
its imports. Table 7.3 Columns 7 and 8 indicate that the average effects of
LCRs on imports of product groups with a low link to LCRs are positive and
statistically significant, although this interpretation requires caution due to
the joint insignificance of the contemporaneous and dynamic effects. Products
with low links to LCR sectors have minor contributions as inputs for other
sectors that are currently affected by LCRs. Therefore, such products would
not have experienced greater demand due to the LCRs in other industries, and
there would be no immediate need for local producers to increase their pro-
duction. Combined with the necessary adjustment and potentially higher costs
to comply with the LCRs for its production in the first place, local production
of goods may not be able to catch up quickly enough. Ultimately, this supply
gap will likely be filled with increased imports, as suggested by the estimates
in Table 7.3 Column 8.

Another interesting finding is apparent in Table 7.3. Column 9 suggests that
the imposition of LCRs on high-tech products is strongly associated with an
increase in imports. However, Column 10 shows that the effects of LCRs on
medium-tech products are less certain. This result is not surprising given that
Indonesia’s current comparative advantage lies in low- to medium-tech prod-
ucts. Local producers are more likely to comply with LCRs if the products they
manufacture align with Indonesia’s level of technological ability and compara-
tive advantage. As such, the results in Table 7.3 Columns 9 and 10 imply that
imports of high-tech products are likely to remain substantial in the near future,
despite the introduction of LCRs. This finding suggests that it may take a con-
siderable amount of time for technological advancement to occur to the extent
that it becomes possible and competitive to produce high-tech products locally.
However, we should be cautious when interpreting the estimates in Table 7.3
Column 9, as we detect a significant pre-trend at a 5% level.
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5.2 Overall effects on exports

Table 7.4 presents the estimated effects of LCRs on exports. The overall
findings suggest that LCRs do not have statistically significant effects on the
pattern and quantity of exports. Joint-significance tests of treatment effects
support this conclusion, except for the export volume of manufacturing
products. Although the average effects of LCRs on the export volume of all
products are negative, they are statistically insignificant. The results from our
preferred specifications are presented in Columns 2 and 4 for all products and
manufacturing products, respectively. These specifications incorporate control
variables and sector-specific linear trends. While the estimates lack statistical
significance, except for the first year after the implementation of LCR, five
out of six year-by-year estimates reveal negative effects of LCRs. Although our
findings indicate some statistically significant spikes in imports by about 21%

Table 7.4 Dynamic Effects of LCRs on Exports

(D (2) (3) (4)
0 Years after -0.148 -0.117 -0.166 -0.139
(0.097) (0.115) (0.1006) (0.116)
1 Year after -0.211 -0.235* -0.212 -0.250*
(0.139) (0.133) (0.145) (0.138)
2 Years after -0.017 -0.016 -0.034 -0.033
(0.152) (0.158) (0.165) (0.173)
3 Years after -0.014 -0.004 -0.034 -0.016
(0.199) (0.2006) (0.210) (0.225)
4 Years after 0.183 0.197 0.161 0.183
(0.209) (0.217) (0.220) (0.239)
5 Years after -0.103 -0.122 -0.145 -0.160
(0.438) (0.428) (0.434) (0.430)
Average Effects -0.061 -0.057 -0.081 -0.077
(0.1406) (0.152) (0.158) (0.165)
Control variables Yes Yes Yes Yes
2-digit HS linear trend No Yes No Yes
Manufacturing only No No Yes Yes
Number of observations 158,814 158,814 138,907 138,907
Effects jointly significant at 5% No No No Yes
Pre-trend significant at 5% No No No No

Source: Authors’ calculation.

Nores: This table reports the coefficients 3, from DCDH22 estimators. The dependent variable is
log of (Indonesia’s export volume in kg + 1). Inferring the magnitude of the effects requires tak-
ing exponential over the estimated coeflicients in this table. Standard errors are estimated using
100 bootstrap replications clustered at the 2-digit HS code level and reported in parentheses. To
check for pre-trends at a 5% significance level, the results from joint-significance tests of all pla-
cebo estimators up until 3 years before the LCR implementation are summarized in the last row
of the table. Average Effects reports the estimated average total effects of the treatment, i.c., the
average of all the instantancous and dynamic LCR effects across treated products. The results of
joint-significance tests, which verify whether the contemporaneous and all dynamic treatment ef-
fects are jointly different from zero statistically at a 5% significance level, are provided in the table.
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to 28% immediately following the implementation of LCR and the first year
after, they must be interpreted in the context of the overall effects due to col-
linearity concerns.

However, when we only consider manufacturing products in the analy-
sis, the results suggest a slightly different interpretation. Table 7.4 Column 4
shows that while the average effects of LCRs on the export volume of manu-
facturing products are not statistically significant, the joint-significance test
of treatment effects for this product group rejects the hypothesis that all the
estimated contemporaneous and dynamic effects, taken together, are statisti-
cally equal to zero among manufacturing products at a 5% significance level.
Overall, these findings suggest that the imposition of LCRs tends to have
minimal, if not somewhat negative, effects on exports, particularly those of
manufacturing products. Additionally, we present the estimated trajectory of
exports of manufacturing products after the implementation of LCRs in the
manufacturing sector in Figure 7.2. The event-study plot indicates an initial
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Figure 7.2 Eftects of LCRs on Manufacturing Exports

Source: Authors’ estimation.

Notes: This figure presents the dynamic effects of being exposed to an LCR on log of export
volume and export value of manufacturing products based on DCDH22 DID estimators. The
reported specifications include control variables and 2-digit HS linear trends. Standard errors are
estimated using 100 bootstrap replications clustered at 2-digit HS code level. 95% confidence
intervals are displayed for each year.
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significant decline in manufacturing exports within a year of the LCR imple-
mentation, after which the effects gradually dissipate toward zero.

The imposition of an LCR requires firms to use a certain proportion
of locally sourced inputs in their production processes, which can increase
production costs and reduce their competitiveness in the export market.
For example, Scheifele et al. (2022) state that LCRs have not resulted in
a significant increase in exports for most countries, except for a few that
had already developed export potential and capabilities in related fields
prior to the imposition of LCRs. They argue that significant capability
gaps at the technological frontier contribute to the failure of most LCR
policies to enhance export performance. This factor may partly explain the
absence of favorable effects of LCRs on Indonesia’s exports, as observed
in Table 7.4.

Tables 7.5 and 7.6 present the estimated impacts of LCRs on export vol-
ume and value, categorized by product groups. In both tables, the negative
effects of LCRs on exports among all products and manufacturing products
are consistent with the estimates of consumer goods and intermediate goods
(Columns 4 and 5) and medium-tech goods (Column 10), despite the lack
of statistical significance. Taken together, Table 7.5 Column 6 and Table 7.6
Column 6 suggest that while LCRs may have a positive association with the
export volume of downstream products, they exert negative effects on the
export values of these products. Similarly, Table 7.5 Column 9 and Table 7.6
Column 9 show that, on average, LCRs are associated with higher export
volume but lower export value of high-tech products, indicating a potential
loss in competitiveness in the export market. However, these associations are
mostly not statistically significant.

Interestingly, Tables 7.5 and 7.6 Columns 7 and 8 indicate different pat-
terns between product groups with high and low links to LCR sectors in
response to the LCRs imposed on them. The two product groups exhibit
opposite signs in the estimated LCR effects. Specifically, our findings sug-
gest that exposure to LCRs has a negative and significant association with the
export volume and value of products highly linked to other sectors with LCRs.
In contrast, LCRs have positive but statistically insignificant associations with
the exports of products with low links to other sectors with LCRs. These
contrasting results provide suggestive evidence of a domestic reallocation of
resources toward meeting LCRs requirements, as we have also observed ear-
lier in the case of imports.

Both Table 7.5 Column 7 and Table 7.6 Column 7 suggest that local pro-
ducers facing increased demand for their products due to LCRs in other sec-
tors may have shifted their focus from exports to domestic markets to meet
higher domestic demand resulting from other LCRs imposed in industries that
use their products as inputs. This phenomenon is more pronounced for prod-
ucts with higher links to other sectors with LCRs than those with lower links.
In line with a similar finding earlier, the results in our chapter indicate that
LCRs negatively affected both imports and exports of products with high links



Table 7.5 Dynamic Effects of LCRs on Export Volume, by Product Group

1) 2) 3) 4 (%) (6) (7) 8 “) (10)
All Manufacturing Capital — Consumer Inter- — Down-  High link  Low link to High-tech Medinm-
products Hoods Hoods mediate stream  to LCR LCR sectors products  tech
Joods sectors products
0 Years after -0.117 -0.139 0.441*** -0.373  -0.384 0.146 -0.458*** 0.025 0.264 -0.275
(0.115) (0.1106) (0.104) (0.272)  (0.260) (0.255) (0.116) (0.144) (0.617) (0.271)
1 Year after -0.235* -0.250* 0.148 -0.321  -0.428 -0.059 -0.632*** 0.128 -0.065 -0.268
(0.133) (0.138) (0.249) (0.340)  (0.322) (0.637) (0.166) (0.148) (0.905) (0.219)
2 Years after -0.016 -0.033 0.378*** -0.228  -0.103  0.199 -0.298** 0.363 0.076  -0.076
(0.158) (0.173) (0.124) (0.416) (0.324) (0.331) (0.131) (0.350) (0.998) (0.387)
3 Years after -0.004 -0.016 0.612*** —0454 -0.127 0.387* -0.278 0.310 0903 -0.185
(0.206) (0.225) (0.103) (0.527)  (0.354) (0.221) (0.301) (0.265) (0.895) (0.507)
4 Years after 0.197  0.183 0.519* 0.010 0.032 0.459 -0.024 0.551 0.025 0.164
(0.217) (0.239) (0.312) (0.397)  (0.304) (0.363) (0.234)  (0.509) (0.759) (0.512)
5 Years after -0.122 -0.160 0.403 -1.296 0.401 0.178 -0.240 0.558 2.402 0.099
(0.428) (0.4306) (0.516) (0.880) (0.753) (0.520) (0.380) (1.127) NA (0.873)
Average Effects -0.057 -0.077 0.493*** -0.375  -0.192 0.246 -0.358** 0.320 0.301 -0.141
(0.152) (0.165) (0.122) (0.372)  (0.257) (0.224) (0.148) (0.303) (0.771)  (0.395)
Number of products 9,342 8,171 2,381 2,774 4213 3,788 3,827 3,874 677 2,118
Products with LCRs (%) 7.9 8.0 11.2 11.4 5.3 10.4 13.0 4.5 6.8 12.1
Number of observations 158,814 138,907 40,477 47158 71,621 64,396 65,059 65,858 11,509 36,006
Effects jointly significant No Yes Yes No No No Yes No No No
at 5%
Pre-trend significant No No No No Yes No No Yes No Yes

at 5%

Source: Authors’ calculation.

Notes: This table reports the DCDH22 estimators of the effects of being exposed to the first LCR up until 5 years after the LCR’s starting implementation
date for separate product groups. Detailed definitions of the product groups are available in Table 7.A3. The dependent variable is log of (Indonesia’s export
volume in kg + 1). Inferring the magnitude of the effects requires taking exponential over the estimated coeflicients in this table. Standard errors are estimated
using 100 bootstrap replications clustered at 2-digit HS code level and reported in parentheses. To check for pre-trends at a 5% significance level, the results
from joint-significance tests of all placebo estimators up until 3 years before the LCR implementation are summarized in the last row of the table. Average Ef-
fects reports the estimated average total effects of the treatment, i.c., the average of all the instantancous and dynamic LCR effects across treated products. The
results of joint-significance tests, which veritfy whether the contemporaneous and all dynamic treatment effects are jointly different from zero statistically at a 5%

significance level, are provided in the table.
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Table 7.6 Dynamic Effects of LCRs on Export Value, by Product Group

(D) 2) 3) 4 (%) (6) (7) (8) ©) (10)
All products Manufucturing Capital — Consumer Inter- — Down-  High link to Low link High-tech Medinm-
poods Hoods mediate stream  LCR sectors to LCR  products  tech
Joods sectors products
0 Years after -0.141 -0.159* 0.229*** —0.382* -0.309 0.007 -0.386*** 0.019 0.292 -0.286
(0.088) (0.082) (0.057) (0.223)  (0.265) (0.114) (0.069) (0.080) (0.397) (0.191)
1 Year after -0.315%** —0.335*** -0.252** -0.377 -0.403 -0.358 -0.519*** 0.067 -0.430 -0.504**
(0.093) (0.118) (0.118) (0.376)  (0.269) (0.604) (0.169) (0.154) (0.629) (0.257)
2 Years after -0.148 -0.169 0.003 -0.371  -0.145 -0.135 -0.269** 0.277  0.032 -0.362
(0.164) (0.167) (0.205) (0.321) (0.241) (0.352) (0.121) (0.434) (0.587) (0.459)
3 Years after -0.173 -0.189 0.149 -0.455 -0.149 -0.020 -0.351 0.199 0.325 -0.419
(0.2606) (0.265) (0.211) (0.502) (0.357) (0.457) (0.356) (0.374) (0.528) (0.609)
4 Years after 0.057 0.048 0.318 -0.060 -0.058 0.320 -0.135 0.470 -0.554 0.046
(0.232) (0.235) (0.369) (0.255) (0.221) (0.405) (0.190) (0.617) (0.494) (0.551)
5 Years after -0.153 -0.184 0.110 -0.889 -0.016 0.053 -0.199 0.564 0.798 0.124
(0.483) (0.488) (0.768) (0.552) (0.606) (0.848) (0.301) (1.414) NA (1.039)
Average Effects -0.161 -0.181 0.108 -0.389 -0.212 -0.045 -0.340** 0.253 -0.017 -0.323
(0.169) (0.171) (0.264) (0.291) (0.209) (0.337) (0.145) (0.378) (0.428) (0.487)
Number of products 9,342 8,171 2,381 2,774 4213 3,788 3,827 3,874 677 2,118
Products with LCRs (%) 7.9 8.0 11.2 11.4 5.3 10.4 13.0 4.5 6.8 12.1
Number of observations 158,814 138,907 40,477 47.158 71,621 64,396 65,059 65,858 11,509 36,006
Effects jointly significant Yes Yes Yes Yes No No Yes No Yes No
at 5%
Pre-trend significant No No No No Yes No No Yes No Yes

at 5%

Source: Authors’ calculation.

Notes: This table reports the DCDH22 estimators of the effects of being exposed to the first LCR up until 5 years after the LCR’s starting implementation date
for separate product groups. Detailed definitions of the product groups are available in Table 7.A3. The dependent variable is log of (Indonesia’s export value
in USD + 1). Inferring the magnitude of the effects requires taking exponential over the estimated coeflicients in this table. Standard errors are estimated using
100 bootstrap replications clustered at the 2-digit HS code level and reported in parentheses. To check for pre-trends at a 5% significance level, the results from
joint-significance tests of all placebo estimators up until 3 years before the LCR implementation are summarized in the last row of the table. Average Effects
reports the estimated average total effects of the treatment, i.c., the average of all the instantaneous and dynamic LCR effects across all products. The results of
joint-significance tests, which verity whether the contemporaneous and all dynamic treatment effects are jointly different from zero statistically at a 5% significance

level, are provided in the table.
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to other LCR sectors, providing suggestive evidence of the trade-repressing
tendency of LCRs.

We find no discernible effects of LCRs on exports of high-tech or medium-
tech products. The estimates have large standard errors, and any positive
impact on high-tech exports may have been driven by problematic Year 5 esti-
mates. Overall, we observe a minimal impact of LCRs on the exports of either
high-tech or medium-tech products.

Finally, somewhat surprisingly, Table 7.5 Column 3 shows that LCRs are
significantly and positively associated with exports of capital goods. Table 7.A4
provides further insights into the purportedly positive effects of LCRs on capi-
tal goods exports by presenting the estimated effects using different definitions
of capital goods. Regardless of the definition used, the estimated effects of
LCRs on exports remain positive, albeit with varying magnitudes and levels
of significance.

5.3 Alternative model and definition of LCRs

In this subsection, we present the estimated effects of LCRs on trade using
a different model and definition of LCRs and examine how the results differ.
Specifically, we begin by reporting the results of the static model of LCRs and
then exclude several non-mandatory LCRs from the analysis.

5.3.1. Static model

All the results we have considered so far revolve around the dynamic effects of
LCR policy on trade flows. In this subsection, we report the results from run-
ning the static analog of equation (1) to study the contemporaneous effects of
LCRs. While this approach may not capture the post-treatment dynamics of
the outcomes, it provides valuable information on the expected magnitude of
the treatment effect, as argued by Borusyak et al. (2022). We report the results
from the static model estimation in Table 7.A5 for all four trade flows.

The results suggest that LCRs tend to have a negative but generally insig-
nificant association with both imports and exports. However, for certain prod-
uct groups, LCRs are found to have statistically significant effects on exports.
For example, LCRs are significantly associated with a 15% decrease in the
export value of manufacturing products and a 24% decrease in the export value
of consumer goods. These findings are consistent with the results from the
dynamic model, which also illustrate the trade-repressing tendency of LCRs
among products with high links to LCR sectors.

The results from the static model also indicate the trade-repressing effects
of LCRs among products with high links to other sectors with LCRs. Specifi-
cally, the presence of LCRs is significantly associated with a 33% reduction in
export volume and a 30% reduction in export value of such products. The
estimated static effects of LCRs on imports among products with high links to
LCR sectors are also negative, though statistically insignificant.
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Similar to previous findings, the results also indicate a positive and signifi-
cant association between LCRs and exports of capital goods. By magnitude,
the effects on capital goods’ export value are about 30 percentage points lower
than the effects on their export volume. This supports our earlier discussion
on the possible trade-oft between LCRs’ positive effects on exports of some
product groups and their negative impacts on competitiveness. Overall, the
results in Table 7.A5 are generally consistent with those from the dynamic
model discussed earlier in this chapter. They indicate minimal, if not somewhat
negative, effects of LCRs on most imports and negative effects of LCRs on
exports, except for capital goods.

5.3.2.  Excluding soft LCRs

So far, we have examined the impact of any LCRs that exist in Indonesia,
whether mandatory or non-mandatory. In this section, we alter the definition
of LCR policy treatment. Specifically, we keep only mandatory or strict LCRs
with a specific level of requirement (typically a minimum percentage (%) level
that is required to come from local sources) and exclude soft LCRs, which refer
to non-mandatory policies or regulations that only call for the prioritization
of the use of domestic inputs without any specific level of requirement, from
our analysis. We then re-estimate (1) to examine any divergence in the results
due to the different types of LCR policies implemented. The results from
DCDH22 estimators on the entire sample are presented in Table 7.A6.

The baseline results generally show a positive association between LCRs
and imports and a negative association between LCRs and exports. However,
when analyzing only strict LCRs, the results suggest that LCRs are associ-
ated with lower imports and even lower exports. One possible explanation for
this is that policymakers may combine LCRs with other protectionist import
measures, such as hefty tariffs on imported goods, to encourage the absorption
of locally produced goods in domestic markets. For example, high tariffs on
imported automobiles may make locally made automobiles more affordable
and appealing to consumers, reducing the need for imports. However, it is
worth noting that the average effects of LCRs on imports remain statistically
insignificant, even after excluding soft LCRs.

At the same time, forcibly increased usage of domestic inputs through
imposing mandatory LCRs could potentially limit access to high-quality and
diversified inputs, which may increase domestic production costs and erode
the domestic product’s competitiveness in the global market. This could result
in lower exports than the baseline results, as shown in Table 7.A6 Column 4,
and potentially lead to a wider trade deficit.

6 Robustness check

We then conduct some sensitivity checks to verity if our findings are robust
to several potential disturbances in the dataset. In this section, we report
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the results from five types of adjustments made to our main dataset, which
includes all products.

Table 7.7 Columns 2 and 3 present the results from the first two adjust-
ments. In these specifications, our concern is that products intermittently
imported or exported by Indonesia might skew the overall results. For such
products, there are multiple years in which they record no trade at all. These
products might have caused some dramatic swings or volatility in the trade
data from year to year, which may have distorted the overall estimated effects
of LCRs. To address this concern, we remove products with only intermittent
trade and examine how the estimated effects differ from the baseline results.

Table 7.7 Column 2 presents the results from regressions where we only
include products with non-zero trade flows in at least 14 out of 17 years within
the 2004-2020 period. In Column 3, we further restricted our analysis to only
products with non-zero trade flows in every single year from 2004-2020. We
conduct the removal of intermittently traded products separately for each of
the trade flows (export volume and import volume).

For specifications reported in Table 7.7 Columns 4 and 5, we examine
whether extreme year-on-year changes in trade flows distort the estimated
effects of LCRs. We remove observations with annual growth at the 99th
percentile or higher. We execute this idea in our dataset in two specific ways.
In the first approach, reported in Column 4, we remove from the regression
observations for entive products (i.e., all 17 years of them) that experienced
positive growth spikes at the 99th percentile or higher magnitude at least
twice within the 2004-2020 period. In the second approach, whose result is
reported in Column 5, we simply remove from the regressions any observa-
tions that clock in year-on-year growth in trade flow with a magnitude at the
99th percentile or higher.

Another concern is that the estimated effects of LCRs earlier may have been
driven by products with relatively small amounts of trade, i.e., those constitut-
ing minimal shares in Indonesia’s overall trade basket. To partially mitigate
this concern while being mindful not to drop too many products, we rank all
products in terms of their total trade flows from 2004-2020 and only keep
products at the 35th percentile or higher in the regression. This means that
only about two-thirds of all products remain in the regressions. The results
from this exercise are reported in Table 7.7 Column 6.

Overall, none of the proposed adjustments alters the overall effects of LCRs
all that much, although magnitudes and statistical significance in some cases
may differ. The signs of the estimated effects mostly remain the same. The
top panel of Table 7.7 reports that the estimated overall effects of LCRs on
imports remain positive but statistically insignificant. The positive magnitudes
of the average effects would have been higher if not for the sizeable negative
Year 5 estimates.

The results of our robustness check for exports are presented in the bottom
panel of Table 7.7. Similar to our findings for imports, we observe that none
of the modifications we make to our dataset significantly affects the estimated



Table 7.7 Dynamic Effects of LCRs on Trade Volume under Robustness Specifications

1) 2) 3) (4) (5) (6)
Baseline Only Only Remove Remove Only keep
DCDH22 mostly always outlier-99 outlier-99 top traded
+ trade + trade products products products
products products (Ist def’) (2nd def.)
Import Volume
0 Years after -0.095 -0.061 0.040 -0.087 -0.110 -0.036
(0.129) (0.105) (0.088) (0.132) (0.133) (0.096) !
1 Year after 0.272 0.298 -0.073 0.232 0.254 0.082 N
(0.314) (0.297) (0.278) (0.264) (0.277) (0.293) =3
2 Years after 0.063 0.106 -0.063 0.009 0.067 0.004 3
(0.321) (0.303) (0.469) (0.296) (0.297) (0.330) S
3 Years after 0.623* 0.679 0.444 0.617* 0.593* 0.544 s
(0.371) (0.417) (0.496) (0.360) (0.352) (0.381) R
4 Years after 0.314* 0.262 0.513 0.311 0.263 0.405** g
(0.189) (0.174) (0.342) (0.1906) (0.218) (0.204) S
5 Years after -0.431 -0.357 -0.734 -0.432 -0.460 -0.614 N
(0.384) (0.427) (0.863) (0.393) (0.412) (0.445) 3
Average Effects 0.193 0.220 0.108 0.176 0.173 0.140 S
(0.208) (0.194) (0.271) (0.195) (0.198) (0.214) §
Export Volume ‘§‘
0 Years after -0.117 -0.015 0.112 -0.062 -0.069 -0.156 S
(0.115) (0.090) (0.178) (0.123) (0.128) (0.124) >
1 Year after -0.235* -0.135 -0.379 -0.219* -0.202 -0.210 3
(0.133) (0.160) (0.285) (0.126) (0.128) (0.140) =
2 Years after -0.016 0.057 -0.195 -0.032 —0.003 0.058 N
(0.158) (0.139) (0.217) (0.162) (0.167) (0.167) S
(Continued) <
o



Table 7.7 (Continued)

(D 2) 3) 4) ) (6)
Baseline Only Only Remove Remove Only keep
DCDH22 mostly always outlier-99 outlier-99 top traded
+ trade + trade products products products
products products (Ist def’) (2nd def.)
3 Years after -0.004 0.048 -0.112 -0.014 0.004 0.041
(0.2006) (0.193) (0.212) (0.214) (0.227) (0.219)
4 Years after 0.197 0.209 -0.125 0.196 0.185 0.226
(0.217) (0.214) (0.240) (0.223) (0.231) (0.233)
5 Years after -0.122 -0.108 0.111 -0.137 -0.185 -0.014
(0.428) (0.431) (0.456) (0.443) (0.463) (0.470)
Average Effects -0.057 0.014 -0.115 -0.047 —-0.043 -0.022
(0.152) (0.129) (0.197) (0.164) (0.169) (0.162)
Effects on imports JS at 5% Yes No No Yes Yes Yes
Effects on exports JS at 5% No No No No Yes No
Pre-trend significant at 5% No No No No No No

Source: Authors’ calculation.

Notes: This table compares the DCDH22 estimators of the effects of being exposed to the first LCR up until 5 years after the LCR’s starting implementation
date under several robustness specifications to the baseline result in Column 1. All regressions in this table incorporate control variables and 2-digit HS linear

trends. The dependent variable is log of (Indonesia’s import volume or export volume in kg + 1). Inferring the magnitude of the effects requires taking expo-

nential over the estimated coeflicients in this table. Standard errors are estimated using 100 bootstrap replications clustered at the 2-digit HS level and reported
in parentheses. To check for pre-trends at a 5% significance level, the results from joint-significance tests of all placebo estimators up until 3 years before the
LCR implementation are summarized in the last row of the table. Average Effects reports the estimated average total effects of the treatment, i.c., the average
of all the instantancous and dynamic LCR effects across treated products. The results of joint-significance tests, which verify whether the contemporancous

and all dynamic treatment effects are jointly different from zero statistically at a 5% significance level, are provided in the table. JS stands for Jointly Significant.
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effects of LCRs on exports. Overall, our analysis indicates that LCRs tend to
have minimal or, in some cases, negative effects on exports, particularly in the
immediate aftermath and after the first year of their introduction. Our analysis
suggests that outliers and intermittently traded products do not appear to
significantly impact the magnitudes of the estimated LCR policy effects. How-
ever, we recognize that the existence of significant pre-trends may be a more
salient issue in this context. Therefore, caution is necessary when interpreting
some of the estimated results in our chapters, particularly those with signifi-
cant pre-trends.

Taken together, our findings are generally in line with most of the earlier
studies on the effects of LCRs. For example, Hufbauer et al. (2013) argue
that LCRs increase production costs and impair efficiency, resulting in inferior
competitiveness and decreased trade flows. Similarly, Deringer et al. (2018)
find that LCRs implemented in Brazil, Russia, India, and China resulted in a
decline in their exports of heavy vehicles. Furthermore, using CGE analysis on
a Russian case study, Stone et al. (2014) conclude that LCRs have a negative
impact on the economy as a whole, including higher prices and decreased total
exports.

7 Conclusion

LCRis a widely used policy instrument in many countries, including Indone-
sia. However, empirical studies on the impact of LCRs on trade flows using
observational data are limited. Our study contributes to the existing literature
by analyzing Indonesia’s trade data from 2004-2020 to investigate how the
imposition of an LCR on a product affects the trajectory of its trade flows up
to 5 years after its implementation. To this end, we construct a comprehensive
dataset of all LCRs that have been or are currently in effect in Indonesia dur-
ing this period. We utilize a difference-in-differences (DID) estimator devel-
oped by de Chaisemartin and D’Haultfceuille (2022a) to estimate the impact
of LCRs on four trade flows (export volume, export value, import volume, and
import value) under an event-study framework.

Our findings suggest that exposure to LCRs is weakly associated with an
increase in a product’s imports within 5 years of implementation. The joint-
significance tests confirm that the contemporaneous effect and all dynamic
effects of LCRs on imports difter from zero. This, coupled with the posi-
tive yet statistically insignificant average effects, suggests that, on average, the
introduction of LCRs tends to slightly raise imports of the products on which
they are imposed. In contrast, LCRs are, on average, associated with a decrease
in export volume and value up to 5 years following implementation, particu-
larly among manufacturing products. However, caution is warranted when
interpreting the results, as most of the estimated effects on imports or exports
are not statistically significant for most years and product groups.

Taken as a whole, our findings provide suggestive evidence for the follow-
ing three points. First, the results suggest that LCRs may have negative effects
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on the competitiveness of local producers. This is evident from the divergence
in the effects of LCRs on the export volume and value of various product
groups. While LCRs may have helped increase the volume of exports, they
may not have contributed to technological upgrades or enhanced competitive-
ness in the export market. Moreover, LCRs may not have added value to the
traded goods, resulting in an overall negative effect on exports’ value.

Second, our analysis of product groups with high and low links to LCR
sectors indicates that LCR implementation may have led to the reallocation of
domestic resources to meet the LCR requirements. We estimate a reduction in
imports and exports among product groups that are heavily used as inputs by
other industries with LCRs. This suggests that resources originally allotted for
exports may have been redirected toward supplying other domestic industries,
particularly those affected by the LCR policy.

Third, our findings suggest no evidence that the LCR policy is effective in
promoting an export-oriented development strategy in general or boosting
Indonesia’s export ability. In fact, we find that LCRs tend to be associated with
poorer export outcomes for the affected products in the short and medium
run, with a few exceptions.

While our study finds that LCRs tend to have negative or minimal effects
on trade flows, none of our findings in this chapter rule out the possibility that
LCRs may bring favorable outcomes. For example, LCRs may be intended
to promote domestic job creation or stimulate local production in certain
industries. Our analysis does not explore these potential benefits and trade-
offs, as they fall outside the scope of our study. However, our results do sug-
gest that, at least in the short and medium runs, LCRs may lead to decreased
export growth. Policymakers need to carefully consider such a trade-off in
LCRs when considering their implementation.

We acknowledge several limitations of our study, which future research may
address. First, our study employs a binary measure of LCRs and does not account
for their varying degrees of stringency or restrictiveness. Future studies could
develop more nuanced measures of LCRs and investigate how their effects vary
across different levels of stringency. Second, our analysis is limited to LCRs on
products within the HS code system, and as a result, we were unable to analyze
the impacts of LCRs in the services sector or those related to government pro-
curement. Future research could extend our analysis to cover other sectors or
develop alternative approaches to include LCRs not covered by the HS code
system. Finally, it would be valuable to examine the effectiveness of various incen-
tives for local sourcing, as they could complement LCRs as a policy instrument.
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Notes

—

10

11

12

13

14

Negara (2016) provides an excellent historical overview of LCRs in Indonesia.
This tendency is stronger under a more concentrated industrial structure, such as
an oligopoly or monopoly.

These effects largely depend on substitution possibilities in production, the supply
condition of domestic intermediates, and the market structure of the intermediate
goods industry (Grossman, 1981).

We also include the rules of origin (RoOs) of free trade agreements in our literature
survey as a particular form of LCRs. RoOs can be understood as regional value
content requirements. Some of their theoretical predictions or empirical findings
at the regional level might be analogous to the case of LCRs at the national level.
The list of LCRs and the affected products is based on Munadi, et.al., (2022).

We are aware that a 20% LCR imposed on a particular industry may not be as severe
as a 20% LCR imposed on another industry. Consequently, we neither infer the
severity levels of LCRs from their percentage requirements nor assign LCRs with
higher percentage requirements more weight in our dataset.

We do not perform this averaging procedure on binary gravity variables that in-
dicate whether Indonesia shares (i) a border, (ii) colonial links, or (iii) a common
language with its top three trading partners.

The static analog of TWEE regression simply takes the form of
Y, =a;,+a, +BD, +yX, +v, with D, being a binary variable for the policy
treatment that is equal to 1 if a product 7 is being treated at time # and 0 otherwise.
Initial LCR treatment means the first time the product  was exposed to any LCR
within our analysis period. A product that receives initial LCR treatment in year g
is considered to belong to group g.

The parallel trend assumption requires that the difference in the outcome variable
between the treatment and control groups would have remained constant over
time if the treatment group had not received the treatment (Angrist and Pischke,
2009; Bertrand et al., 2004; and Wooldridge 2010).

Sector-specific linear trend allows for differential trends in the outcome variable
across sectors within treatment and control groups (Bertrand et al. (2004) and
Callaway and Sant’Anna (2021).

Itis challenging to estimate the effects of LCRs beyond 5 years because many prod-
ucts were exposed to LCRs for the first time in 2015, and the dataset ends in 2020.
Thus, much fewer observations can be used to estimate the LCR effects after six
years and beyond. In all dynamic regressions in this chapter, we estimate the effects
of LCRs up to 5 years after their implementation and placebo estimators up until
3 years prior to their implementation to check for significant pre-trends.

In a staggered treatment design, treatment can only increase and do so at most
once. LCR policy treatment is non-staggered since treatment can increase or de-
crease multiple times for an affected product. This is because regulations contain-
ing LCRs were in some cases repealed (i.e., treatment decreases/switches off), and
new regulations containing LCRs on certain products were in some cases added on
top of existing ones (i.c., treatment increases more than once).

One source of bias is that OLS estimators do not satisfy the no-sign reversal prop-
erty if the treatment effects are heterogeneous across groups g or time . Specifically,
one could have the treatment’s instantaneous and dynamic effects to be positive in
every (gt) cell, but the expectations of those regression coefficients are negative.
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Tuable 7. A1 List of LCRs in the Dataset

DocID 8-digit  Starting Broad sectors or
HS codes  implementation  industries affected
affected  date
2 MEMR Reg. 15,2013 102 2013 Upstream oil and gas
equipment
5 Mol Reg. 15,/2016 20 2016 Electricity
Jo.6,/2018, infrastructure,
24 /2020 tower, conductor
10 Mol Reg. 34,/2017 250 2017 Automotive: Vehicles
Jo.5/2018 with 4 wheels or
more
21 MCI Reg. 27,2015 24 2015 LTE-based
Jo.13/2021 telecommunication
equipment
27 Government Reg. 37 2014 Arms and defence
76/2014 equipment
74 MCI Reg. 26,/2013 4 2013 Internet protocol set
Jo.9,/2014,4,/2019 top box, TV
78 MCI Reg. 7,/2009 24 2009 Telecommunication
equipment,
wireless broadband
79 MCI Reg. 32,/2013 24 2014 Digital TV receivers
82 Presidential Reg. 4 2019 Electric vehicles
55,/2019
83 Mol Reg. 61,2009 20 2009 Containers for
liquified gas, stove
gas accessories, etc.
84 MCI Reg. 30,2009 44 2009 Internet protocol set
Jo. 11,2010 Jo. top box, TV
6/2017
87 Mol Reg. 80,2014 279 2015 Automotive: Vehicles
Jo. 34/2015, with 4 wheels or
22,2016, 70/2016 more
88 Presidential Inst. 157 2016 Pharmaceuticals and
6,/2016 + MoH medical devices
Reg. 17,/2017
96 Presidential Reg. 80 2015 Upstream oil and gas
146,/2015 (esp. refineries)
129 Law 16,2012 37 2012 Arms and defence
equipment
131 Law 22 /2001 Jo. 66 2001 Upstream and

11,2020

downstream oil
and gas

Source: Munadi, et. al (2022).

Abbreviations: Reg. = Regulation; Inst. = Instruction; Jo. = Juncto; MEMR = Ministry of Energy
and Mineral Resources; Mol = Ministry of Industry; MCI = Ministry of Communication and
Informatics; MoH = Ministry of Health

Notes: The term Jo. (juncto) in this table is used loosely to represent some but not necessarily all
updated versions of the preceding regulation. We only report relevant versions of updated regula-
tions which still contain LCR stipulations. In some cases, we assign a single DocID for multiple
regulatory documents if the LCR stipulations in each document are largely identical and /or cover
similar sets of products.
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Table 7.A2 List of Control Variables Used in the Regressions

#

Name of
Variable

Definition

Caleulated
separately for
each trade flow?

Source*

10

11

12

13

In_avpop

In_avrdd

In_avexgs

In_avimgs

In_avgdp

In_avgdppc

In_avdist

avgdpgr

avmfnp

avatrp_w

avatrp_i

recer

allborder

Log of average population
of Indonesia’s top 3 trade
partners

Log of average real domestic
demand of Indonesia’s top 3
trade partners

Log of average exports of
goods and services in 20108
of Indonesia’s top 3 trade
partners

Log of average imports of
goods and services in 20103
of Indonesia’s top 3 trade
partners

Log of average real GDP in
20108 of Indonesia’s top 3
trade partners

Log of average GDP per capita
of Indonesia’s top 3 trade
partners

Log of average distance
between most populated
cities in km of Indonesia and
top 3 partners

Average of real GDP growth
(%) of Indonesia’s top 3
trade partners

Average MFEN tariff rate (%)
imposed by Indonesia’s top 3
trade partners

Average applied tariff rate
on World, imposed by
Indonesia’s top 3 trade
partners

Average applied tariff rate
on Indonesia, imposed
by Indonesia’s top 3 trade
partners

Average Real Effective
Exchange Rate Index
(2010=100) of Indonesia’s
top 3 trade partners

=1 if'all top 3 trade partners
share any geographical
border with Indonesia, =0
if not

Yes EIU

Yes EIU

Yes EIU

Yes EIU

Yes EIU

Yes EIU

Yes CEPII

Yes EIU

Yes WITS

Yes WITS

Yes WITS

Yes IMF

Yes CEPII

(Continued)
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Table 7.A2 (Continued)

#  Name of Definition Calculated Source*
Variable separately for
each trade flow?

14  colonial =1 ifall top 3 trade partners Yes CEPII
share colonial links with
Indonesia, =0 if not

15 com_lang =1 ifall top 3 trade partners Yes CEPII
share common languages
with Indonesia, =0 if not

16 Ipi Average Logistic Performance  Yes World Bank
Index of Indonesia’s top 3
trade partners

17 brer Average bilateral real exchange  Yes World Bank
rate of Indonesia’s top 3
trade partners

18 bwlinkage Backward linkage index of No BPS
each product, calculated by
Indonesia’s Input-Output
tables.

19  fwlinkage Forward linkage index of No BPS
each product, calculated by
Indonesia’s Input-Output
tables.

20 downindex Downstream index of each No BPS
product, calculated by Antras
and Chor (2013) method
and IO tables of Indonesia.
Closer to 1 (0) means more
downstream (upstream).

21 linktoLCRsec  Link to other sectors with No BPS
LCRys, i.e., share of output
of each product used as
inputs for other sectors,/
industries with LCRs at the
same year, as calculated from
Indonesia’s Input-Output
(IO) tables.

Source: Authors’ compilation

Tuable 7.A3 Definition of Product Groups,/Subsamples

# Name of yroup — Definition #HS Codes  #Products
(8-digit) with LCRs
1 All products All product codes, 8-digit 9,342 740
HS2012.
2 Manufacturing  Similar to (1), but excluding 8,171 653

products with 2-digit HS codes
01-14 and 25-27.
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Name of group

Definition #HS Codes  #Products
(8-digit) with LCRs

10

11

Capital goods

Capital goods:
Non-
machinery

Machinery and
Transport
SITC

Capital goods
non-transport
BEC

Consumer
goods

Intermediate
goods

Downstream

High Link to
LCR sectors

Low Link to
LCR sectors

12 High-tech

products

UNCTAD-SoP4: Capital Goods. 2,381 266
Retrieved from WITS.
Similar to (3), but excluding 634 218
products with 2-digit HS codes
84-85.
Products with SITC Rev.3 codes 2,290 358
beginning with 7. Transformed
to HS2012 by HS-to-SITC3
concordance available in WITS.
Products whose Broad 1,086 82
Economic Categories (BEC)
Rev.5 description is Capital
goods (except for transport
equipment). Retrieved from
WITS, and transtormed to
HS2012 by HS-to-BEC
concordance available in WITS.
UNCTAD-SoP3: Consumer 2,774 315
Goods. Retrieved from WITS.
Products that belong in either 4213 225
Global Value Chain group or
UNCTAD SoP2: Intermediate
Goods classifications available
in WITS.
Products whose 2004-20 mean 3,788 394
of share of output sold as final
goods lie at the 60th percentile
or higher. Calculated from
Indonesia’s Input-Output (10)
tables.
Products whose 2004-20 mean 3,827 496
of LinktoLCRsectors lie at the
60th percentile or higher.
LinktoLCRsectors is the share of
output of each product sold as
an intermediate input for other
sectors with LCRs in each year,
based on Indonesia’s IO tables.
We then take 2004-20 average
of this variable and rank them
for all products.
Products whose 2004-20 mean 3,874 176
of LinktoLCRsectors lie at the
40th percentile or under.
Products that belong in High 677 46
Tech group based on SITC
Rev.3. Retrieved from WITS,
and transformed to HS2012
by HS-to-SITC3 concordance
available in WITS.

(Continued)
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Table 7.A3 (Continued)

# Name of yroup — Definition #HS Codes  #Products
(8-digit) with LCRs
13 Medium-tech Products that belong in Medium 2,118 256
products Tech group based on SITC
Rev.3. Retrieved from WITS,
and transformed to HS2012
by HS-to-SITC3 concordance
available in WITS.
Source: Authors’ compilation.
Table 7. A4 Dynamic Effects of LCRs on Exports of Capital Goods
(D) ) 3) 4
Capital Capital goods:  Machinery Capital goods
Hoods Non-machinery — and transport — non-transport
SITC BEC
Export Volume
0 Years after 0.441%** 0.339 0.052 0.508**
(0.104) (0.282) (0.228) (0.250)
1 Year after 0.148 -0.276 -0.126 0.352
(0.249) (0.296) (0.273) (0.474)
2 Years after 0.378*** 0.394 0.284 0.161
(0.124) (0.344) (0.181) (0.440)
3 Years after 0.612%** 0.600%** 0.600%** 0.621
(0.103) (0.201) (0.228) (0.541)
4 Years after 0.519* 0.862* 0.700** 0.364
(0.312) (0.442) (0.289) (0.415)
5 Years after 0.403 1.115 0.230 -0.051
(0.5106) (1.010) (0.419) (0.528)
Average Effects 0.493*** 0.586* 0.314* 0.377
(0.122) (0.353) (0.173) (0.3606)
Export Value
0 Years after 0.229%** 0.291** -0.051 0.314
(0.057) (0.114) (0.172) (0.307)
1 Year after -0.252** -0.293 -0.418* 0.012
(0.118) (0.300) (0.218) (0.409)
2 Years after 0.003 0.130 0.041 -0.186
(0.205) (0.430) (0.281) (0.400)
3 Years after 0.149 0.259 0.213 0.045
(0.211) (0.488) (0.379) (0.435)
4 Years after 0.318 0.668 0.476 0.169
(0.369) (0.560) (0.474) (0.339)
5 Years after 0.110 0.983 0.244 -0.200
(0.768) (1.488) (0.692) (0.497)
Average Effects 0.108 0.368 0.062 0.053
(0.264) (0.5306) (0.290) (0.300)
Number of products 2,381 634 2,290 1,086
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1 2) 3) 4
Capital Capital goods: — Machinery Capital goods
Hoods Non-machinery — and transport — non-transport
SITC BEC
Effects on export Yes No Yes Yes
volume JS at 5%
Effects on export Yes No No No
value JS at 5%
Pre-trend significant  No Yes No No
at 5%

Source: Authors’ calculation.

Notes: This table reports the DCDH22 estimators of the effects of being exposed to the first LCR
up until 5 years after the LCR’s starting implementation date under several definitions of capital
goods. Detailed definitions of the product groups are available in Table 7.A3. The dependent
variable is log of (Indonesia’s exports (either volume in kg or value in USD) + 1). Inferring the
magnitude of the effects requires taking exponential over the estimated coeflicients in this table.
Standard errors are estimated using 100 bootstrap replications clustered at the 2-digit HS code
level and reported in parentheses. To check for pre-trends at a 5% significance level, the results
from joint-significance tests of all placebo estimators up until 3 years before the LCR implementa-
tion are summarized in the last row of the table. Average Effects reports the estimated average
total effects of the treatment, i.c., the average of all the instantancous and dynamic LCR effects
across treated products. The results of joint-significance tests, which verify whether the contem-
poraneous and all dynamic treatment effects are jointly different from zero statistically at a 5%
significance level, are provided in the table. JS stands for Jointly Significant.

Table 7.A5 Static Effects of LCRs on Trade

Import Import Export Export
Volume Value Volume Value
All products —0.095 -0.062 -0.117 -0.141
(0.129) (0.150) (0.115) (0.088)
Manufacturing —0.089 -0.025 -0.139 -0.159*
(0.137) (0.150) (0.1106) (0.082)
Capital goods —0.178 -0.189 0.441%** 0.229%**
(0.281) (0.304) (0.104) (0.057)
Consumer goods 0.000 0.194 —0.342 -0.280*
(0.290) (0.235) (0.264) (0.164)
Intermediate goods 0.030 0.071 0.168 -0.251
(0.173) (0.211) (0.197) (0.262)
Downstream goods -0.074 —0.090 0.146 0.007
(0.237) (0.269) (0.255) (0.114)
High link to LCR sectors -0.240 -0.254 —0.406*** —0.354%**
(0.192) (0.219) (0.138) (0.093)

Source: Authors’ calculation.

Notes: This table reports the coefficients , of the DCDH22 estimators, which represent the static
effects of being exposed to the first LCR. The dependent variable is log of (Indonesia’s trade
flow (either imports or exports, and either in volume in kg or value in USD) + 1). Inferring the
magnitude of the effects requires taking exponential over the estimated coeflicients in this table.
Standard errors are estimated using 100 bootstrap replications clustered at the 2-digit HS code
level and reported in parentheses.
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Table 7. A6 Dynamic Effects of Mandatory LCRs on Trade Volume

Import Export
Baseline Exclude soft Baseline Exclude soft
DCDH?22 LCRs DCDH22 LCRs
Effects on Volume
0 Years after -0.095 -0.103 -0.117 -0.200
(0.129) (0.162) (0.115) (0.186)
1 Year after 0.272 -0.084 -0.235* -0.398**
(0.314) (0.303) (0.133) (0.178)
2 Years after 0.063 -0.476* -0.016 -0.101
(0.321) (0.289) (0.158) (0.233)
3 Years after 0.623* 0.003 -0.004 -0.072
(0.371) (0.421) (0.200) (0.322)
4 Years after 0.314* 0.152 0.197 0.184
(0.189) (0.370) (0.217) (0.340)
5 Years after -0.431 -0.419 -0.122 -0.122
(0.384) (0.507) (0.428) (0.428)
Average Effects 0.193 -0.167 -0.057 -0.147
(0.208) (0.232) (0.152) (0.235)
Only mandatory No Yes No Yes
LCRs included
Effects jointly Yes No No Yes
significant at 5%
Pre-trend significant No No No No
at 5%

Source: Authors’ calculation.

Notes: This table reports the DCDH22 estimators of the effects of being exposed to the first LCR
up until 5 years after the LCR’s starting implementation date under several variations of LCR
definition. Baseline reports the results when all LCRs are considered. Exclusion of soft LCRs
means that only mandatory LCRs are considered. We exclude four non-mandatory LCRs from
our dataset to set up this comparison. The dependent variable is log of (Indonesia’s trade (either
imports or exports, and cither in volume in kg or value in USD) + 1). Inferring the magnitude
of the effects requires taking exponential over the estimated coefficients in this table. Standard
errors are estimated using 100 bootstrap replications clustered at the 2-digit HS code level and
reported in parentheses. To check for pre-trends at a 5% significance level, the results from joint-
significance tests of all placebo estimators up until 3 years before the LCR implementation are
summarized in the last row of the table. Average Effects reports the estimated average total effects
of the treatment, i.e., the average of all the instantaneous and dynamic LCR effects across treated
products. The results of joint-significance tests, which verify whether the contemporaneous and
all dynamic treatment effects are jointly different from zero statistically at a 5% significance level,
are provided in the table.
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Figure 7.A1 Effects of LCRs on Import Volume, by Degree of Link to Other LCR
Sectors

Source: Authors’ estimation.

Notes: This figure presents the dynamic effects of being exposed to an LCR on log of import vol-
ume, based on separate DCDH22 estimations on the product group with a high link to LCR sec-
tors (i.e., 2004-20 mean of LinktoLCRsector at the 60th percentile or above) and on the product
group with a low link to other sectors with LCRs (i.e., 2004-20 mean of LinktoLCRsector at the
40th percentile or under). The reported specifications include control variables and 2-digit HS
linear trends. Standard errors are estimated using 100 bootstrap replications clustered at 2-digit
HS code level. 95% confidence intervals are displayed for each year.

Log of export volume

-

F—F—®————

5 e S
e

e

_———————*————————

S
e
= S
s
i P

@ High link to LCR sectors
4 Low link to LCR sectors
-2

-3 -2 -1 0 1 2 3 4
Relative year to LCR treatment

w14

Figure 7.A2 Effects of LCRs on Export Volume, by Degree of Link to Other LCR
Sectors

Source: Authors’ estimation.

Notes: This figure presents the dynamic effects of being exposed to an LCR on log of export vol-
ume, based on separate DCDH22 estimations on the product group with a high link to LCR sec-
tors (i.e., 2004-20 mean of LinktoLCRsectors at the 60th percentile or above) and on the product
group with a low link to other sectors with LCRs (i.e., 2004-20 mean of LinktoLCRsectors at the
40th percentile or under). The reported specifications include control variables and 2-digit HS
linear trends. Standard errors are estimated using 100 bootstrap replications clustered at 2-digit
HS code level. 95% confidence intervals are displayed for each year.



210  Yessi Vadila and David Christian
Appendix Section 1

Construction of DCDH22 estimator

The difference-in-difterences (DID) estimator developed by de Chaisemar-
tin and D’Haultfeeuille (2022a) provides an unbiased alternative to standard
TWEE OLS estimation in cases where treatment timing varies and treatment
effects are heterogeneous across groups or periods. It relies on three iden-
tifying assumptions: strong exogeneity and parallel trends for never-treated
outcomes, sharp treatment design, and no anticipation effects. An important
feature of our study is that the LCR policy treatment design is non-staggered.!?
In a recent survey, de Chaisemartin and D’Haultfeeuille (2022b) argue that
DCDH22 is the only currently available DID estimator that allows for dynamic
effects and is applicable for binary, non-staggered treatment designs, such as
the LCR policy.

The construction of the DCDH22 estimator specifically addresses the
source of bias'* in standard OLS TWFE estimators in cases where treatment
effects are heterogeneous across groups. As explained by de Chaisemartin and
D’Haultfeeuille (2022a), in the case of non-staggered treatment design, the
OLS TWEE estimators may utilize a forbidden comparison, i.e., comparing
the outcome evolution of groups who were treated more and those who were
treated less. Additionally, the presence of heterogeneous treatment eftects and
variation in treatment timing could give rise to negative weights for some
individual groups, which may then render OLS TWEE estimators unable to
identify convex combinations of treatment effects across groups or time. As
a result, OLS TWEFE estimators may fail to satisty the no-sign reversal prop-
erty. Such a failure may result in cases where treatment effects for all groups
are positive, but the expectations of those regression coefficients are negative,
making the estimated results misleading. DCDH22 estimator addresses this
issue by leveraging both the never-treated product groups and the not-yet-
treated product groups with the same initial treatment status as the treated
groups to comprise valid control groups.

To produce the proposed DCDH22 estimator, we first need to record the
year in which the treatment status of each treated product changes (i.e., from
untreated to treated with an LCR) for the first time. We can then identify
product groups g whose treatment status changed for the first time in year
F . Recall that we are interested in capturing the dynamic effects of being
exposed to an LCR up until ¢ years after their implementation. Following de
Chaisemartin and D’Haultfceuille (2022a and 2022b), consider the following
two equations:

6g,e :E(Tg,Fﬂﬂ* _Tﬂ,Fﬂw (Dg/,la'--’Dﬂ,l )) (2>

1
ﬁg,e = Y‘ﬂ,figﬂ: - Tg,Fﬂ—l - C Z (Tg',Fﬂ+£ - Tg',Fﬂ—l) (3>

g5 g"Dy =D, \,Fy>F +¢
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In (2), let 5, , denote the expected difference between the LCR-treated
group g's actual trade outcome at year F, +¢ and the counterfactual trade out-
come that would have prevailed had its treatment status remained unchanged
from period 1 (i.e., year 2004) to year F, +¢. Moreover, D, , represents the
treatment status of product group g at time #. It is equal to 1 if the product
is affected by LCR at time #and 0 if it is not affected by any LCRs at time .

Moving on to (3), B, is the proposed DCDH22, which compares the
F,—1-to-F +¢ trade outcome evolution between group g (i.e., outside
of curly bracket) and the control group g4' whose treatment status has not
changed yet at year F, +¢ but has the same treatment status with g at period

1 (year 2004) (i.c., inside of curly bracket). N;g represents the number of
control groups to compare the group g’s outcome evolution ¢ years after the
treatment to.

Conditional on meeting the parallel trends assumption, de Chaisemartin
and D’Haultfeeuille (2022a) proved that S, , is an unbiased estimator for
6, .- The resulting coefficients, B, ,, represent the estimated effects on trade
outcome of having been exposed to an LCR for the first time ¢ years ago
for product group g. They can also be aggregated into an estimator of the
effect of having been exposed to an LCR for ¢ + 1 years. Another advantage of
DCDH22 is that individual group effects 8, , (i.c., LCR effects on particu-
lar product groups) can be aggregated by weighted averaging procedure into
the overall or total policy effects of LCRs, which represent the sum of both
instantaneous and dynamic treatment effects. Estimation of DCDH22 can be
implemented in Stata using the déd_multiplegt command.



8 Quantifying the impacts of
local content requirements

An analysis on Indonesia

Lili Yan Ing and Rui Zhanyg

1 Introduction

The fragmentation of the value chain across the globe increases the foreign
content of goods produced in all countries. Policymakers have thus empha-
sized the importance of tracing how much local factors of production or locally
produced inputs are used in the making of final goods and how effective the
incentives provided to producers to encourage purchases from local suppli-
ers are in promoting local production and employment. In various countries,
we see the increasing use of local content requirements (LCRs) that require
a minimum level of domestically produced inputs in the production or value
added. Bilateral or regional free trade agreements or economic partnerships
adopt LCRs (or regional content requirements) as well as RoOs (rules of ori-
gins) to prevent transshipment from non-member countries. Some host coun-
tries of foreign direct investment (FDI) also require a certain percentage of
local factors of production and inputs to be used in producing final goods in
order to boost the local economy through backward linkages. Thus, evaluat-
ing a commercial policy usually requires quantifying the impacts of LCR.

This chapter attempts to quantify the impacts of LCR on Indonesian manu-
facturing firms and sectors. We focus on a single regulation issued in May
2013 by the Ministry of Energy and Mineral Resources, whose primary goal
is to promote the use of domestic content in upstream oil and gas business
activities, protecting domestic sectors and employment from foreign competi-
tion. In 2012, the upstream oil and gas (OG henceforth) sector accounted for
about 12% of Indonesia’s value added, so it is an important sector of Indone-
sia’s national economy. The LCR imposed by this regulation potentially affects
all firms that supply inputs to the upstream OG sector in Indonesia, so it is of
great policy interest to study the impacts of this regulation on the Indonesian
economy.

We introduce LCR compliance decisions faced by manufacturing firms into
the model developed by Blaum et al. (2018) and study the effects of the LCR
on firms and sectors. Firms use both domestic content and foreign content in
their production, and these inputs are assumed to be imperfect substitutes.
An LCR specifies that at least a minimum percentage share (in value) of local

DOI: 10.4324,/9781003415794-8
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content should be used in local production. On the one hand, a failure to
comply with the LCR results in an ad valorem non-compliance fee when a
firm sells to the upstream OG sector. On the other hand, if the LCR is bind-
ing for the firm, compliance distorts the firm’s sourcing decision and induces a
cost penalty compared with the unit cost of unconstrained sourcing. An LCR-
bound firm thus faces a trade-oft between the non-compliance fee and the cost
penalty due to compliance. The model allows firms to differ in their efficiency
of using foreign content. Intuitively, if a firm is more dependent on foreign
content, the cost penalty of compliance is higher, and the firm is less likely to
comply. The model thus helps us to determine the cost penalty for each firm,
given other firm characteristics.

The changes in costs and prices of compliers and non-compliers transmit to
the sector-level price indexes, affecting the production costs of firms that find
their LCR non-binding through the cross-sector input-output linkages. Fol-
lowing Dekle et al. (2007), we solve for the changes in firm-level unit costs,
sales, employment, and sector-level price indexes in the equilibrium, so we can
evaluate the impacts of the LCR imposition on the firm-level and sector-level
outcomes.

We calibrate the initial equilibrium to the Indonesian economy prior to the
LCR introduced in 2012. We then study the impacts of the LCR. Our find-
ings are as follows. (1) Only 7% of manufacturing firms with low local content
in the economy are constrained by the LCR. Among these LCR-bound firms,
those that import relatively more are less likely to comply with the LCR. The
compliers account for about 7% among the LCR-bound firms. (2) LCR does
cause substantial responses and reallocation of firm-level sales to the OG sec-
tor. On average, the sales of compliers to the OG sector increase by 13%,
and the sales of non-compliers to the OG sector decrease by 34% due to the
non-compliance fees. (3) The changes in sales to non-OG sectors of different
types of firms are between -0.5% and 0.1% and result in very small changes
in firm-level sales and value added. Due to compliers’ decisions to raise their
local content, their employments, which constitute part of their local content,
increase by 8% on average. At the national level, the effects on aggregate sales,
value added, and employment are also small. (4) Although the LCR imposi-
tion causes the average local content of compliers to increase from 37% to
40%, it also raises costs of domestic inputs for all firms and leads to small
declines in the local content of non-binding firms and non-compliers that
are much more populous in the economy. The aggregate local content thus
declines slightly from 83.96% to 83.95%, indicating a qualitatively unintended
consequence of the LCR policy when domestic input costs are affected by the
policy in general equilibrium, although the effect is quantitatively small in this
case. (5) The price index increases for goods sold to the OG sector are much
larger than the price index increases for goods sold to the non-OG sectors. As
a result, domestic input costs and consumer prices increase by small amounts.

This chapter is closely related to the literature analyzing the implications
of local and regional content requirements. Earlier theoretical investigations
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(e.g., Grossman, 1981; Krishna and Itoh, 1988; Ju and Krishna, 2005) suggest
that the effects of LCR on domestic prices, resource allocations, and welfare
hinge on specific assumptions, such as the form of the LCR, the market struc-
ture, and the degree of substitutions between inputs. Subsequent theoretical
analyses also discuss the optimal LCR policy when such requirements apply
to foreign investment firms in the domestic market (e.g., Lahiri and Ono,
1998; Qiu and Tao, 2001). Due to data limitations, empirical studies examin-
ing the effects of LCR, mostly those of RoOs, have only emerged in recent
years. Conconi et al. (2018) shows that the RoOs of the North American Free
Trade Agreement (NAFTA) cause the imports of intermediate inputs from
non-NAFTA partner countries to Mexico to decline, a “trade diversion effect”.
Focusing on the NAFTA rules of origin on automobile parts, Yang (2021)
shows that the trade diversion due to RoOs is non-linear in the restrictiveness
of the rules, measured by the regional value content requirement. In the con-
text of NAFTA and USMCA, Head et al. (2022) points out that as regional
content requirement becomes stricter, intra-regional sourcing may eventually
decline because more producers choose not to comply with the regional con-
tent requirement, generating a “Laffer curve” of regional content share. To
complement the existing studies, we quantify the effects of Indonesia’s LCR by
accommodating firm-specific compliance decisions in an equilibrium model.
Our quantitative results show that the effects of imposing the LCR are highly
asymmetric across firms.

This chapter also connects to the literature on imported intermediate
inputs, global sourcing, and firm-level production cost and efficiency. A num-
ber of empirical studies show that declining costs of imported intermediate
goods due to trade liberalization lead to positive firm-level outcomes, such
as increased productivity, new varieties, and export quality (see, for example,
Amiti and Konings, 2007; Goldberg et al., 2010; Fan et al., 2015; De Loecker
et al.,, 2016; Brandt et al., 2017). Our theoretical model follows Blaum et
al. (2018) in treating domestic input and imported input made by the same
sector as substitutes in a constant-elasticity-of-substitution (CES) production
function. Using a similar way of modelling the role of imported intermedi-
ate inputs, Gopinath and Neiman (2014) and Antras et al. (2017) study the
extensive margin of foreign sourcing in the product dimension and the coun-
try dimension. These studies mostly focus on the effects of foreign shocks
common to domestic importing firms, such as tarift reductions, exchange rate
movements, and foreign productivity shocks. We apply a similar framework to
study a policy that is somewhat discriminatory across importing firms: For a
given level of LCR, import-intensive firms suffer higher compliance costs and
therefore are less likely to comply.

The rest of the chapter is structured as follows. Section 2 describes the
regulation and LCR for Indonesia’s upstream OG sector and reports data pat-
terns. Section 3 introduces the LCR compliance decisions into a model of
local and foreign sourcing. Section 4 describes how we calibrate the model.
Section 5 reports and discusses the quantitative results. Section 6 concludes.
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2 Indonesia’s LCR for the upstream OG sector

Since 2010, Indonesia has used LCRs to regulate the local content of goods
produced in Indonesia. The primary motivation for using LCR is to promote
the purchase of domestic inputs and reduce the dependence on imported
inputs, protecting domestic sectors and employment. In this chapter, we draw
attention to one particular LCR introduced by the “Ministry of Energy and
Mineral Resources (MEMR) Regulation No. 15 of 2013 concerning the Use
of Domestic Products in Upstream Oil and Gas Business Activities” (referred
to as the “MEMR regulation” henceforth). The MEMR regulation was
designed to promote the use of domestic goods and services in Indonesia’s
upstream OG business activities. Upstream OG business activities are business
activities focused or based on exploration and exploitation of oil and natural
gas, and they account for a significant share of Indonesia’s economy. In 2012,
the upstream OG sector generates 8.3% of the gross output and 11.9% of the
value added of Indonesia, whereas it only accounts for 4.5% of the intermedi-
ate input spending and 1% of the employment in the economy.!

As outlined in the MEMR regulation, the government of Indonesia requires
every contractor, local producer, and supplier of goods and services involved
in upstream OG operations to use domestic goods and services whenever
possible. In addition, these parties are encouraged to maximize their use of
domestic goods and services. In particular, it specifies the minimum percent-
ages of local content that must be achieved in government procurement bid-
ding by upstream OG contractors when they choose their suppliers of goods
and services, and offers price preferences as rewards to firms that comply with
the local content requirements or charges a non-compliance fee to firms that
do not comply with the requirements.? Since the Indonesian government acts
as the “owner” of the contract areas for exploration and exploitation of oil and
natural gas resources, it appears reasonable to assume that firms not complying
with the LCR suffer a price disadvantage when providing goods or service to
the upstream OG business in Indonesia.

We focus on the impacts of the regulation on manufacturing firms. A man-
ufacturing firm that may supply inputs to contractors in the upstream OG
business activities is faced with a decision of whether to comply with the local
content requirement. For example, drilling pipe is a necessary component to
any drilling rig designed to extract oil from the ground, so it is an important
input for the contractors in the upstream OG sector. A manufacturing firm
producing drilling pipes may choose not to comply with the LCR if it heav-
ily relies on imported inputs (e.g., imported steel) to produce drilling pipes.
However, if the upstream OG sector is a major revenue source for this manu-
facturing firm, the firm may find complying with the LCR optimal because it
cannot afford losing its competitiveness in such an important market.

A manufacturing firm may also lie about its compliance status to both avoid
paying the non-compliance fee and escape the limits on the use of imported
inputs. Such behavior, if discovered, results in an administrative sanction



216 Lili Yan Ing and Rui Zhanyg

Tuable 8.1 L.LCR Levels of Different Goods

Target LCR level (%)

Short-term — Medinm-term  Long-term

Goods (2013-2016) (2017-2020) (2021-2025)
1. Drilling pipe
a. High-grade 25 40 55
b. Low-grade 15 25 40
2. Distribution pipe (line pipe)
a. Spiral /SAW 50 65 80
b. ERW 50 65 80
c. Seamless pipe 10 30 50
3. Drilling mud, cement and chemicals 40 55 70
4. Electrical submersible pump 15 25 35
5. Pumping unit 40 55 70
6. Machinery & equipment 20 30 40
7. Wellhead and X-mas tree
a. Onshore 40 55 70
b. Offshore 15 30 40
8. Fuel oil (BBM) 60 75 95
9. Lubricant 50 60 70
10. Other goods 15 25 40

imposed by the Indonesian government. One of the most severe sanctions is
a revocation of the Letter of Capability for Oil and Gas Supporting Business
and a ban from supplying goods to the upstream oil and natural gas sector.
Therefore, if the probability of getting caught is high, the manufacturing firm
will not choose to lie about its compliance status.

What are the levels of LCR imposed by the MEMR regulation? Appendix
I of the regulation provides the target levels of LCR applied to suppliers of
different goods. Table 8.1 shows the target LCR levels. Suppliers of different
goods are subject to different levels of LCR, and these goods are important
inputs in the exploration and exploitation of OG resources. For example, as
shown in the first row of Table 8.1, a producer of high-grade dvilling pipes
should demonstrate that at least 25% of its costs are of local content in order
to receive a price preference or to avoid being charged a non-compliance fee of
15% as a supplier for contractors in the upstream OG business activities during
the period of 2013-2016. The target LCR levels increase over time, revealing
the motivation of the Indonesian government to promote increasing usage of
domestic goods and labor.

2.1 Data and basic patterns

Since the MEMR regulation aims at promoting the use of local content, its
effects hinge on how many manufacturing firms import inputs from abroad
and how many of them may be constrained by the LCR. For this analysis,
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we use a micro-level data set of Indonesian manufacturing firms provided by
Statistics Indonesia (BPS). The data set reports responses from an annual sur-
vey of large and medium-sized manufacturing firms, covering information on
gross production output, number of workers, wages, capital stock, expendi-
ture on domestic materials, and expenditure on foreign materials. The data
set also provides information on production at the firm-product level.? We
define 18 sectors in the economy, including agriculture, mining, service, and
15 manufacturing sectors.

We focus on the “long-term” LCR targets. To define the exact level of LCR
faced by each manufacturing firm, we identify firms that produce goods listed
in Table 8.1 (including “10. Other goods”, for instance, motor vehicle) and
match them to the corresponding LCR levels.* The majority of firms are clas-
sified into the “Other goods” category and are hence subject to a long-term
LCR level of 40%.

A firm #’s local content 4, is computed as

Jy cpMp;+wL;

7

(1)

b
cF’Z-MF’Z- + cD,l-MD’Z- +wL,

where Cpi My e, My, and wL, are firm #’s expenditure on domestic materials,
imported materials, and wage bill, respectively.

We first report some descriptive statistics to examine the stringency and the
coverage of the LCR imposed by the MEMR regulation. Since the MEMR
regulation went into effect in 2013, we focus on the firm-level information for
2012. The last row of Table 8.2 shows that among the 21, 078 manufacturing
firms, the average local content is 91.3%, so an average manufacturing firm
spends about 91% of its production costs on Indonesian-produced goods and
Indonesian workers. Among these firms, only 21.5% are importers of inputs.
We find that in 2012, only 6.7% of firms’ local content is lower than their cor-
responding LCR.

Different sectors exhibit diverse behavior regarding their usages of local con-
tent. As shown in Table 8.2, firms operating in the sectors of “Coke & Refined
Petroleum”, “Chemicals & Medicine”, “Basic Metals”, “Electronic & Equip-
ment”, and “Other Transportation Equipment” import more and are more
likely to be constrained by the LCR. These sectors are also more likely to supply
inputs to the upstream OG sector. Therefore, we expect the LCR imposition
to yield larger effects on firms operating in these sectors. On the other hand,
sectors such as “Food & Beverages” and “Wood Products” have very high local
content and are less likely to be suppliers of the upstream OG sector.

To further examine heterogeneity across sectors, we plot Table 8.2 Column
4 against Table 8.2 Column 2 in Figure 8.1. The downward-sloping relation-
ship suggests that in sectors with lower average local content, more firms may
be constrained by the LCR because the shares of firms relying on foreign
inputs are larger.
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Table 8.2 Firm-Level Local Content by Sector, 2012

(D) 2) 3) 4
Manufacturing Sector No. of firms ~ Avy. local — Share of Local content <
content (%) importers (%) LCR (%)
Food & Beverages 6,772 97.3 13.5 1.7
Textile & Apparel 3,910 90.3 21.2 6.7
Wood Products 1,015 97.3 16.1 1.6
Paper Products 447 89.8 22.1 7.8
Printing & Reproduction 461 96.6 18.9 1.3
Coke & Refined 67 84.4 29.9 11.9
Petroleum
Chemicals & Medicine 1,053 75.4 46.0 20.7
Rubber & Plastic 1,553 88.7 26.4 8.0
Non-metallic Minerals 1,610 95.2 14.3 3.5
Basic Metals 241 75.3 47.3 23.7
Fabricated Metals 750 84.5 31.2 13.2
Electronic & Equipment 785 70.1 48.3 27.6
Motor Vehicles 267 77.5 40.4 18.7
Other Transportation 217 74.3 43.3 235
Equipment
Other Manufacturing 1,930 93.3 19.1 49
All Firms 21,078 91.3 21.5 6.7
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Figure 8.2 Market Share and Import Status

Empirical studies have found that firms that engage in international trade
are usually larger firms. This is also true for Indonesian importers. Figure 8.2
plots the distributions of log market share (relative to the sectoral mean) for
non-importers and importers. Clearly, importers have higher market shares
than non-importers, consistent with the findings of the recent literature (e.g.,
Antras et al.,, 2017; Blaum et al., 2018). We also distinguish the distribu-
tions of importers with different levels of local content. The market shares
of importers with local content lower than their LCR are slightly larger than
those of other importers. It appears that firm size is negatively correlated with
the likelihood of being constrained by the LCR.

We conclude this section by comparing the distributions of local content
across firms before and after the LCR imposition. Figure 8.3 plots the distribu-
tions of local content in 2012 and 2014 for importing manufacturing firms.
Comparing the two distributions, we notice that the probability density below
35% ot 2014 is lower than that of 2012, while the probability density above 35%
of 2014 is higher than that of 2012. This pattern seems to indicate that certain
importers begin to comply with the LCR by increasing their local content, while
there exists a large group of firms that choose not to comply with the regulation.

In sum, this section suggests that the impact of the LCR imposition may
vary by sector. Certain sectors are more likely to be affected, because they host
a large number of importing firms that rely heavily on imported inputs. It also
shows that within a sector, larger manufacturing firms are more likely to be
constrained by the LCR than smaller firms.
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Figure 8.3 Distributions of Local Content for Importers

3 Model

In this section, we introduce the LCR compliance decision into a model
with firm heterogeneity to describe the implications of the policy for Indo-
nesian firms and for the economy. Following Antras et al. (2017) and Blaum
et al. (2018), local content and foreign content are imperfect substitutes
in a firm’s production function. Local content consists of domestic inputs
and labor, while foreign content only consists of imported inputs. The LCR
specifies a threshold for the share of foreign content and introduces a cost
penalty by distorting the firm’s sourcing decision in the case of “binding
compliance”, under which the firm would have chosen a higher share of for-
eign content absent the LCR. A firm that complies with the LCR avoids pay-
ing an ad valorem non-compliance fee of 15% when supplying their goods to
the upstream OG sector.

The cost changes of the LCR-bound firms transmit to the sector-level
domestic price indexes and affect the input costs of other firms through the
input-output linkages. We construct an equilibrium model to capture these
features and use this model to evaluate the effects of the LCR imposition on
firms and sectors.
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3.1 Firm-level sourcing decision without LCR

We begin by describing firm-level sourcing decisions without LCR. We assume
that a firm 7 combines local content M, , and foreign content M, to produce
output T, using a constant-elasticity-of- substltutlon (CES) aggregator

6-1 6-1 99,1 5
Y, =0 (V‘D,i'MD,z)Q +(ﬂ1~"z MF;) > (2)

where 6 > 1 is the elasticity of substitution between local content and foreign
content for firms. The parameters #,,; and 2, represent the efficiencies of firm
71in using local content and foreign content, generating firm-specific domestic
input share. The parameter ¢, is a Hicks-neutral productivity shifter that differs
by firm. Denote the firm-specific costs of local content and foreign content as
¢y, and ¢, the cost share of local content used by firm 7 is

1-0
¢tpi/ Ap, Crp; / AF;
li: (D’ D’) — 1 5i=u. (3)

10 1-0 1-0°
1+0; cp;/ Ap;
(CD,i /”’D,i) +(‘:F,i /ﬂp’,‘) 52 D,i / D,i

The parameter J, measures the firm-specific relative (efficiency-adjusted) cost
of foreign content. An increase in international trade cost raises d, for all firms.
The differences in J, across firms capture the fact that firms differ in their ability
to source and use foreign content. Hence, without LCR, the unit cost of 7T is

1
G :_”(1+5i1 9)1—9 SN 4)
P;p ;i Pip i

The model is similar to that of Blaum et al. (2018). The main implication
is that, conditional on the efficiency-adjusted cost of local content ¢,,; and
productivity ¢, the observed firm-level domestic input share 4, is a sufﬁaent
statistic for the firm-level unit cost ¢. So given the cost of local content Cpo
productivity ¢, and the firm-level domestic input share 4, no additional infor-
mation is needed in order to infer ¢

Furthermore, the local content M .is produced by local labor and composite
domestic input. The production technology of M, .is a CES aggregator given by

0
6-1 0-1 |o-1

Mp; = (bL,i 'Li)7 +(QD,i) 0 > (5)

where L, is the amount of labor used and Q,,; is the amount of composite
domestic input used by firm 7. We describe the production of composite
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domestic input in Subsection 3.3. The parameter &, ; represents a firm-specific
labor-augmented efficiency. For simplicity, we assume that the elasticity of
substitution between labor and composite domestic input is also 0. Such a
formulation indicates that a manufacturing firm is considering a “make or
buy” decision when sourcing its local content. Meanwhile, we assume that the
foreign content M, is only produced by the composite foreign input.

Using superscript % to denote the sector in which firm 7 operates, we have
the following expressions for the costs of domestic and foreign content of firm z

1/(1-0) 1

5?3,;‘ = [(Pf) )1_0 +(Wk /bL,i)l_e} =Dy (v:)o-1,
¢k =Pt (6)

In the expressions above, Pfand P are the price indexes of composite domes-
tic input and composite foreign input for firms in sector k. The variables w*
and 7, denote the sector-specific wage and the cost share of composite domes-
tic input in firm #’s total cost of local content.

3.2 The impacts of LCR on unit cost

Next, we discuss how the LCR affects firm-level sourcing decisions and their
unit costs. Suppose that a firm is subject to a LCR level of 4, that is, it requires
that at least A, share of firm #’s content should be spent on local content to
avoid being charged a non-compliance fee. If the LCR is binding for firm 7 (so
A, < A) and the firm decides to comply with it, its sourcing decision is deter-
mined by

&:ACP_’ (7)
MF,i 1-4 Cp,i

Such a sourcing decision implies the following unit cost of 1,,°

K:C, (8)
where
0
1 1
e —2\e
o= a2 (o) A . <A (9)
2 =)

When firm 7z complies with the binding LCR, its foreign sourcing decision is
distorted. Hence, it is subject to a cost penalty k; if its “unconstrained” local
content /, is lower than the one required by the LCR. It can be shown that
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k21 and that k, = 1 if and only if A, = 4, namely, when the unconstrained local
content coincides with the required LCR level.”

If 2, > A, the LCR is non-binding for firm 7 and would not affect its sourc-
ing decision, so its unit cost continues to be equal to ¢, On the other hand, if
A, £ A, and the firm chooses not to comply with the LCR, its unit cost remains
equal to ¢, However, it is subject to an ad valorem non-compliance fee when
selling to the upstream OG sector, specified in the later discussion.

Therefore, when an LCR is present, firm 7’s unit cost C, is
_{ct, i€ O Y Qe (10)

Ki.ci’ ie()(:,

where Q, is the set of firms that find the LCR to be non-binding, Q. is the
set of firms that choose not to comply with the LCR, and €. is the set of firms
that choose to comply with a binding LCR.

3.3 Demand and firm size

We next discuss the demand faced by firm 7 in the economy. We use super-
scripts to denote sectors. To model the demand faced by firm 7 in sector s from
another sector k, we assume that in each sector k, there exist perfectly com-
petitive producers of a composite domestic input. These composite domestic
input producers first purchase outputs supplied by firms in sector s and com-
bine these outputs to produce Qf)’j, a composite domestic input produced
using sector-s outputs. The production technology of Q,f)" is a CES aggregator
given by

5

-1 lo'-1

5=l () o' >1 (11)

e’

The variable qf"' refers to the quantity of goods produced by firm ¢ in sector
s and purchased by sector k&, while the variable z* refers to the attractiveness
or quality of that variety perceived by sector k.® The set (O is the set of active
varieties/firms in sector s.?

The composite domestic input producers of sector % further combine ij
across s to generate a composite domestic input Qé for firms in sector k using
the following Cobb-Douglas production function,

oh =11l f‘f)ﬁ%j, (12)

s

where ﬂ%x is the cost share of outputs produced by sector s in sector %’s total
domestic input expenditure. We assume X f3 D’S =1.
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The demand for firm #’s output by composite domestic input producers of
sector k is

=) () (o) 13)

where X* is sector &’s total input expenditure spent on goods produced by
sector s. The price index of ij is

Lo 1/(1—a’)
Pé"{jiegj(p;/zk") } : (14)

The price index of the composite domestic input for firms in sector &, Q¥ is

ks
i b 1@’5 & 15)
PD = H kys : (

s D

Similarly, in each sector £ also exist perfectly competitive producers of com-
posite foreign input. We denote the price index of composite foreign input for
firms in sector k as Pf. We assume that Pf is not affected by the LCR.

Firm 7 is a monopolistic competitor. Therefore, firm s price p;, sales Tik",
and profit n'ik" generated by selling to sector k are as follows,!?

? o' -1
s -0 1-¢* 5
TAk,.v _ o Ci (Pk,s )G -1 Xk,:
! o' -1 s b ’
T-k’s
At =2l (16)
Gf

Besides selling goods to different domestic sectors, a manufacturing firm
also sells its goods to domestic final consumers. We assume that the final con-
sumption demand is also CES,

() )

where the superscript Fstands for final demand. The price index is

L) o 170
pg"'EU (v /™) } +U et /%) } B

where (' * is the set of foreign manufacturing firms in sector s that serve Indo-
nesian consumers.
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3.4  Compliance decision

A manufacturing firm that chooses not to comply with the LCR is subject to
a noncompliance fee, which is an ad valorem tee charged by the government
in the procurement process of the upstream OG sector. In particular, if a firm
7 does not comply with the LCR, its price is inflated by a factor of 7 > 1 when
selling to the upstream OG sector.

G.Y

- C;, it s=0G,
o =17 ! (19)

4 s
C. if s 220G

(o}
i

o' -1

The potential firm-level profit, in the event of non-compliance, would be

s _ 1-¢* OG,s [ ,OG,s o'-1 1-¢° kys [ kys o’-1
NC = (¢;) r (z ) T + Z r (z ) , (20)
k#OG

- (GS _ 1)0'1—1
(@)
specific constants and variables.
If firm 7 chooses to comply with the LCR, it avoids paying the non-
compliance fee of selling to the upstream OG sector but incurs a cost penalty

k.. In this event, its firm-level profit would be

et = () {Z r (s )] 2
k

A firm complies with the LCR if and only if

o’-1
where the constant T’ (Pf;") X" collects several sector-

o 1 KI_U;
s s G,s Ry
e, > ne; < S > e (22)
-7
where
- L \o'-1
o6 1—0(1,5 (ZOG,s)
§O6s =

> el
k

is the firm’s share of sales generated by sales to the upstream OG sector and
measures the importance of the upstream OG sector as a market for firm 7 that
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operates in sector s. Note that $°%* does not differ by 7 because we assume that
zb does not vary by 7.

Inspecting (22), we find that the likelihood of compliance is increasing
in $°% and =: A larger size of the upstream OG sector as a market and a
higher non-compliance fee both induce a stronger incentive to comply.
Meanwhile, a higher compliance cost penalty x; due to strong dependence
on foreign content reduces willingness to comply."' For any given values of
§9% and r, there exists a cutoft A; such that for firms with unconstrained
local content 4, lower than the cutoff value A;, non-compliance dominates
compliance.!?

For a firm with its unconstrained local content higher than the LCR level
4, the LCR is not binding and hence does not distort its sourcing decisions.
Its profit is simply

Tpi = (i )176; Z e (Zk’s )65_1 : (23)
k

Firm #’s compliance decision and the associated profit is determined by

-kl
m& .y A <A and §9% > 1
N 1-¢79
oG, 1=k
s _ s ,5 i
ﬂ’-i = ﬂNC,i' )“i < &z and S < TO': (24>
1-7
S
TNBi M2 A

3.5 Equilibvium

We are now ready to describe the equilibrium and compare the equilibria
without and with the LCR. We denote a variable in the initial equilibrium
without LCR as «, and its counterpart in the equilibrium with LCR as x”. Fol-
lowing Dekle et al. (2007), we denote the relative change of a variable as x
= x’/x. We assume that firms can hire labor without any frictions at a given
sector-specific wage rate ' as in Blaum et al. (2018).

In the equilibrium, the price index of Qj)", the composite domestic input
produced by sector & using sector-s outputs, depends on individual prices
of all firms in sector s. The LCR raises the prices of compliers by distorting
their foreign sourcing decisions and the prices of non-compliers due to the
non-compliance fee. The prices of composite domestic inputs also affect the
sourcing and compliance decisions of all firms. The goods market clearing
condition suggests that demands for outputs produced by each sector consist
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of intermediate input demands from other sectors and the final consumption
demand.

Proposition 1 defines the two equilibria without and with the LCR. See
Appendix A.1 for a detailed description of the two equilibria.

Pr0p051t10n 1 (Equlhbrla without and with LCR). Given exogenous variables
9,2 pLD i ﬂfz b PF, wh ,Blk)’,XF" and A, and mememf 0 and o, the
eqmlzbrmm without LCR is a vector of price mﬁlgxg.v { ') that satisfies equa-
tions (Al) and (A4) for all k and s. The equilibrium wzth LCR 1is a vector
of price indexes {Pll;’x } that satisfies equation (A2), (A3), and (A5) for all k

and s.

Proposition 2 formulates the equilibrium in relative changes and investi-
gates the impacts of the LCR when other exogenous variables (e.g., ¢, ﬂf) i
and 2 r.;) are fixed. See Appendix A.2 for a detailed description of the equlhb
rium in relative changes.

Proposition 2 (Equilibrium in relative changes). Given endogenous vari-
ables A, 7, Tk . /, exogenous variables {X* |, policy variables {t, A}, and
parameters {9 O'f B 5 ) a relative chpmge of the equilibrium coused by the
LCR s a vector of price index changes f’D that satisfies (A3), (A6), (A7),
(A8), (A9), (A10), (All), and (A12).

According to Proposition 2, once we cahbratc and obtain the values of {1,
A The Xk (X)) fr A, s and {0, %, B5'}, we can evaluate the effects of
1mposmg the MEMR LCR on firms and the economy.

4 Calibration

We calibrate the model to the Indonesian economy before the imposition of
MEMR LCR regulation, the year 2012. We use two main data sources. The
first data source is the Indonesian manufacturing firm survey data provided
by the BPS, which is already described in the previous “2.1 Data and Basic
Patterns” section. The second data source is the World Input-Output Table
(WIOT), which we use to obtain the input-output coefficients and calibrate
the basic features of non-manufacturing sectors. Since the upstream OG busi-
ness sector mainly conducts exploration and exploitation of OG resources, it
matches well with the “mining sector” in the WIOT classification. So we use
the “mining sector” in the WIOT classification to define the OG sector.

4.1 Local content and domestic input shave

The calculation of firm-level local content A and LCR level 411. for manufac-
turing firms has been discussed in Section 2.1. However, since the BPS firm
survey data only covers the manufacturing sector, we still need information for
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non-manufacturing sectors in the economy, including the agriculture sector,
the OG (mining) sector, and the service sector. Because we do not have firm-
level information for these three sectors, we assume that firms in these sectors
are identical. The levels of local content in the agriculture, OG, and service
sectors in Indonesia are calibrated using the WIOT information.

For manufacturing firms, the calculation of ¥, follows (1). Similarly, we use
the information in WIOT to calibrate ¥, for the agriculture, OG, and service
sectors in Indonesia.

4.2 Sales to diffevent sectors

By definition, Tik” is firm #’s value of sales to sector k. The superscript s denotes
the sector in which firm 7 operates. Because our model assumption indicates
that the share of sales generated by sales to sector &, S, is the same across all
firms in sector s, we can calculate $* for each {k, s} pair using the information
from the WIOT data and impute firm #’s sales to sector % (including sales to
final consumers) as follows:

T;k75 — Sk,x XY;, (25>

where 7 is firm #’s total sales. This imputation also indicates that the market
share of firm 7 in sector £’s total input purchase from sector s is independent
of k, that is, mf’x= m;.

Our theoretical analysis suggests that the share of sales generated by sales
to the OG sector, S99 is critical for the firm-level compliance decisions.

Table 8.3 shows the values of S°¢- for different supplying sector s. A larger

Table 8.3 Share of Sales to Upstream OG Sector

Selling sector Share of sales to OG (%)
Agriculture 0.01
Oil & Gas 17.23
Food & Beverages 0.09
Textile & Apparel 0.14
Wood Products 0.03
Paper Products 1.04
Printing & Reproduction 0.39
Coke & Refined Petroleum 2.96
Chemicals & Medicine 2.65
Rubber & Plastic 0.08
Non-metallic Minerals 0.00
Basic Metals 0.10
Fabricated Metals 0.09
Electronic & Equipment 3.56
Motor Vehicles 1.04
Other Transportation Equipment 0.18
Other Manufacturing 1.77

Service 4.05
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value of $°% indicates that sales to the OG sector constitute a major revenue
source for sector s, so other things being equal, firms in sector sare (on aver-
age) more likely to comply with the LCR. We notice that sales to the upstream
OG generally account for a small share of the total sales for a sector s, except
for the OG sector itself (17.23%). This should not be surprising given that
only 4.5% of the intermediate input spending in Indonesia occurs in the OG
sector. In other words, the OG sector does not appear to be a major revenue
source for other sectors in the economy. The small values of $°%* indicate that
manufacturing firms may find it generally unattractive to distort their sourcing
decisions merely to increase their sales to the OG sector, and those that do
so may already be quite close to the required LCR levels so their compliance
costs are small.

4.3 Production-function pavameters

We use the following formula to calibrate the elasticity of substitution o for
sector s:

ZieQS’Yi _ o’

s
ZieQ’ (ED,iMD,i tep My, + WLi) o -1

5

where 7’ is the total sales of firm 4, and ¢, M}, ; + ¢,, M, + wL, is the produc-
tion cost paid by firm 7. Table 8.4 shows the calibrated value of ¢ by sector. A
higher profit margin would thus translate to a lower value of o".

Tible 8.4 Calibrated Value of o*

Sector o’

Agriculture 2.40
Oil & Gas 1.64
Food & Beverages 440
Textile & Apparel 3.73
Wood Products 3.46
Paper Products 4.57
Printing & Reproduction 5.55
Coke & Refined Petroleum 3.13
Chemicals & Medicine 5.12
Rubber & Plastic 7.34
Non-metallic Minerals 4.66
Basic Metals 5.04
Fabricated Metals 4.52
Electronic & Equipment 5.68
Motor Vehicles 3.39
Other Transportation Equipment 421
Other Manufacturing 4.24

Service 4.80
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To calibrate the input-output coefficients ,Bf)”, we use the information from
the WIOT data to compute the cost share of domestic input produced by
sector sin sector £’s total domestic input expenditure. For the elasticity of sub-
stitution between local content and foreign content in the production func-
tion, we assign 6 = 2.38, a preferred estimate obtained by Blaum et al. (2018)
using French firm-level data. The calibrated value suggests that local labor,
composite domestic input, and composite foreign input are substitutes. The
non-compliance fee 7 - 1 is 0.15, consistent with the MEMR regulation.

4.4 Aggregate domestic input expenditure

Finally, we need to calibrate the aggregate domestic input expenditure X,
which is defined by the system of equations (A4) in the initial equilibrium
before the LCR imposition. For a given purchasing sector %, X*/ X’ = ]k)’x/
&5 so the calibration of X boils down to finding a vector of E* such that X**
= B x Etis consistent with (A4).
To calibrate X*, we first compute X**, the final consumption expenditure
on goods produced by sector s in Indonesia, using the WIOT data. Holding
the final consumption demand X?* constant, we then solve the system of equa-

tions (A4) for X*.

5 Quantitative results

In this section, we discuss the quantitative results of the LCR policy. With our
calibration strategy, the model matches exactly the data in the year 2012, the
initial equilibrium without the MEMR LCR. We use the quantitative model
to perform a model-based evaluation of the effects of imposing the long-term
LCR targets, so we introduce the LCR into the initial equilibrium and hold
fixed other exogenous variables, such as firm productivity, firm-specific cost of
foreign content, and foreign input price index. Therefore, the results reported
in this section should be interpreted as reflecting the pure effects of the LCR
policy when other exogenous components in the model are not changed.

Since the goals of the policy are to promote usage of domestic content
and to protect domestic sectors and employment, we report the compliance
statuses of different manufacturing firms and their characteristics, the effects
of the LCR on sales, value added, and employment, and the resulting changes
in firm-level and aggregate local content. Finally, we quantify the effects of the
LCR on domestic composite input costs and consumers’ welfare.

5.1 Firm-level compliance decisions

There are three groups of firms after the LCR imposition: (1) the non-bind-
ing firms that find the LCR constraint to be non-binding, (2) the compliers
that find the LCR constraint binding and decide to comply with the regula-
tion, and (3) the non-compliers that also find the LCR constraint binding
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but decide not to comply with the regulation. Table 8.5 shows the number of
firms falling into each category. The last row of Table 8.5 shows that over 93%
of manufacturing firms find the LCR to be non-binding. For the remaining
7% that find the LCR to be binding, only about 7% of them choose to comply
with the LCR. We also find that the shares of firms falling into different com-
pliance statuses vary by sector. A very tiny fraction of firms in the sectors of
“Food & Beverage”, “Wood Products”, and “Printing & Reproduction” find
the LCR binding because sales to the upstream OG sector only account for
a very small fraction of their total sales. The LCR is more binding for firms
in the sectors of “Coke & Refined Petroleum”, “Chemicals & Medicine”,
“Basic Metals”, “Fabricated Metals”, “Electronic & Equipment”, “Motor
Vehicles”, and “Other Transportation Equipment”, where more firms exhibit
stronger dependence on foreign inputs and lower local content. Finally, while
the vast majority of the firms constrained by LCR choose not to comply, in
the “Chemicals & Medicine” and “Electronic & Equipment” sectors, 13%
of the LCR-bound firms comply with the regulation. As shown in Table 8.3,
these are two manufacturing sectors that generate relatively larger fractions
of their revenues from sales to the upstream OG sector (2.56% and 3.56%,
respectively).

What are the characteristics of the firms constrained by the LCR? We exam-
ine this question by comparing the characteristics of firms with different com-
pliance statuses, as shown in Table 8.6. First, we notice that compliers and
non-compliers are, on average, much larger than non-binding firms. While the
average market share (defined as firm-level sales divided by the sales of all firms

Table 8.5 Firm-Level Compliance Decisions

Sector Number of:

Non-binding firms — Compliers — Non-compliers

Food & Beverages 6,655 6 111
Textile & Apparel 3,648 7 255
Wood Products 999 0 16
Paper Products 412 0 35
Printing & Reproduction 455 0 6
Coke & Refined Petroleum 59 0 8
Chemicals & Medicine 835 28 190
Rubber & Plastic 1,427 1 125
Non-metallic Minerals 1,553 0 57
Basic Metals 184 0 57
Fabricated Metals 651 6 93
Electronic & Equipment 567 29 189
Motor Vehicles 217 4 46
Other Transportation Equipment 166 2 49
Other Manufacturing 1,835 12 83
All 19,663 95 1,320
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in the same sector) of compliers and noncompliers before the LCR imposition
are 0.27% to 0.28%, the average market share of nonbinding firms before the
LCR imposition is only 0.07%. Moreover, LCR-bound firms use imported
inputs more intensively than non-binding firms. As shown in the second row
of Table 8.6, the average local content (domestic input and labor cost divided
by total input and labor cost) of non-binding firms before the LCR imposi-
tion is 96.9%, while the average local content of compliers and non-compliers
before the LCR imposition are 37.1% and 11.9%, respectively. So LCR-bound
firms are larger and import much more than non-binding firms to begin with,
and non-compliers rely on foreign inputs more than compliers. Intuitively,
firms better at using imported inputs are affected by the LCR more than firms
that barely use imported inputs. Among these firms, those that import rela-
tively less find it easier to comply with the regulation.

The imposition of the LCR affects all firms by raising their domestic input
costs. The third row of Table 8.6 shows the average change in unit cost, C,,
without taking into account either the cost penalties due to distorted sourcing
decisions or the non-compliance fees. The effects are quite small. On average,
the unit costs of non-binding firms increase by 0.07%, while the unit costs
of compliers and non-compliers increase by 0.04% and 0.01%, respectively.
Non-binding firms suffer relatively more from the rising domestic input costs
because most of their inputs are sourced domestically.

The last row of Table 8.6 shows the average cost penalties, k,, for differ-
ent types of firms were they choose to comply with the LCR, i.e., the cost of
compliance. A value of x = 1 indicates no cost penalty. Since the non-binding
firms can comply with the LCR without changing their foreign sourcing deci-
sions, their cost penalties are by definition equal to 1. We find that the average
cost penalty of compliers is also extremely close to 1,3 indicating that their
“unconstrained” local content is only slightly lower than the one required by
the LCR. In fact, the average local content of compliers before the LCR impo-
sition is 37.1%, very close to the level of LCR faced by most firms (40%). In this
case, it makes sense for these firms to slightly distort their sourcing decisions
just to avoid the non-compliance fee of selling to the upstream OG sector. For
non-compliers, the cost penalty of distorting their sourcing decisions to meet

Table 8.6 Firm Characteristics by Compliance Status

Firm type: Compliers Non-binding Non-compliers
firms

Before LCR imposition:

Average market share per firm (%) 0.27 0.07 0.28

Average local content (%) 37.1 96.9 11.9

After LCR imposition:

Average change in unit cost (%) 0.04 0.07 0.01

Average cost penalty k¥ 1.00 1 1.24
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the LCR is substantial. The average x for non-compliers is 1.24, meaning that
on average, complying with the LCR would inflate these firms” unit cost by
about 24% and seriously undermine their cost competitiveness. Notice that
the average local content of the non-compliers before the LCR imposition is
only 11.9%, so the cost to comply for these firms is significant, inducing them
to give up compliance.

To summarize, we find that larger firms that use imported inputs more
intensively are more likely to be constrained by the LCR. Among these LCR-
bound firms, those that import relatively more are less likely to comply with
the LCR.

5.2 The impacts on sales, value added, and employment

We examine the impacts of the MEMR LCR on firm-level and aggregate out-
comes. A failure to comply with the LCR results in a firm being charged a
non-compliance fee of 15% when selling to the upstream OG sector, so we first
examine sales to the non-OG sector and the OG sector separately. Table 8.7
shows the results. Sales to non-OG sector are almost not affected by the LCR,
as the average changes in sales to the non-OG sector are -0.5%, —-0.2%, and
0.1% for compliers, non-binding firms and non-compliers, respectively.

Significant changes and reallocation appear in the sales to the OG sector.
First, as shown in the third row of Table 8.7, non-compliers suffer an average
decline of their sales to the OG sector of 34.0%, caused by the non-compliance
fee. Second, both compliers and non-binding firms increase their market
shares in the OG sector after the LCR imposition. On average, compliers and
non-binding firms experience an increase of their sales to the OG sector by
13.3% and 5.8%, respectively. The last row of Table 8.7 shows the changes in
total sales of each firm type. The total sales to the OG sector of non-compliers
decrease by 24.3%, while the total sales to the OG sector of compliers increase
by 14.6%. So the LCR does cause substantial responses of sales to the OG
sector.

Next, we examine the change of firm-level sales, value added, and employ-
ment for different firm types. Firm-level sales sum up a firm’s sales to the
non-OG and the OG sectors. The upper panel of Table 8.8 shows the results.

Table 8.7 Changes in Sales to Different Sectors

Firm type: Compliers Non-binding firms Non-compliers
To non-OG sector:
Average change in sales (%) -0.5 -0.2 0.1
Change in total sales (%) -0.2 -0.3 0.1
To OG sector:
Average change in sales (%) 13.3 5.8 -34.0
Change in total sales (%) 14.6 0.1 -24.3
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The average change in firm-level sales for all types of firms is about -0.2%.
Likewise, the average changes in firm-level value added are also small, ranging
from -0.2% to 0.1%. Such small effects can be explained by the fact that on
average, sales to the OG sector only account for a small fraction of a typical
manufacturing firm’s total sales (see Table 8.3). Turning to the employment
effects, we find that the average change in firm-level employment of compliers
is 8%. Such an increase is due to compliers’ increases in their local content,
which include the labor they hire, to the LCR levels. In contrast, non-binding
firms and non-compliers see very limited average changes in their employ-
ments. We observe similar patterns when aggregating sales, value added, and
employment for different firm types: Only the total employment of compliers
exhibits a significant increase due to the compliance decisions, while other
variables experience very small changes.

The lower panel of Table 8.8 shows that the LCR imposition leads to
declines in total sales, total value added, and total employment in the whole
economy by 0.2%, 0.2%, and 0.1%, respectively. The aggregate effects are
hence small. The effects on the OG sector are slightly more significant, caus-
ing its total OG sales and value added to decrease by 0.5% and 0.4% and its
total employment to increase by 0.1%.

An important motivation to impose LCR is to increase the usage of local
content. So we also examine the changes in average and aggregate local con-
tent. The results are shown in Table 8.9. For comparison, we report the local
content levels both before and after the LCR imposition (“without LCR”
and “with LCR”). Columns 1 and 2 are average local content of different
firm types. On average, the LCR imposition causes the average local content

Table 8.8 Changes in Sales and Value Added

Firm type: Compliers Non-binding firms Non-compliers

Average change in:

Firm-level sales (%) -0.2 -0.2 -0.2

Firm-level value added (%) 0.1 -0.2 -0.2

Firm-level employment (%) 8.0 -0.1 -0.2

Change in:

Total sales (%) 0.1 -0.2 -0.1

Total value added (%) 0.1 -0.2 -0.1

Total employment (%) 10.8 -0.1 -0.2
All firms

Change in the whole economy:

Total sales (%) -0.2

Total value added (%) -0.2

Total employment (%) -0.1

Change in the OG sector:

Total sales (%) -0.5

Total value added (%) -0.4

Total employment (%) 0.1
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Table 8.9 Changes in Firm-Level and Aggregate Local Content

Firm type: (1) 2) (3) 4
Avyg. local content (%) Any. local content (%)
without LCR with LCR without LCR with LCR
Compliers 37.13 40.00 36.09 40.00
Non-binding firms 96.92 96.91 91.01 91.00
Non-compliers 11.92 11.91 11.69 11.66
The whole economy 83.96 83.95
OG sector 87.91 87.83

of compliers to increase from 37.13% to 40%. As indicated by the theoretical
analysis, compliers choose the exact level required by the LCR to minimize the
compliance cost. Since the level of LCR faced by most manufacturing firms is
40%, the average local content also settles at the 40% level.

Non-binding firms and non-compliers both experience a slight decrease
in their average local content, as shown in Columns 1 and 2 of Table 8.9.
Although the decline in local content is quantitatively small and could be con-
sidered insignificant, the fact that firms are reducing their local content implies
an unintended consequence of imposing a local content requirement induced
by general equilibrium. Because the LCR restricts the use of imported inputs,
it often leads to higher prices for domestic producers. If other domestic firms
rely on the outputs of these producers, the cost of domestic inputs will also
increase. Non-binding firms and non-compliers face higher costs for domestic
inputs, which may discourage their use of these inputs, resulting in a decrease
in their local content.

Changes in the aggregate local content of different firm types, as shown in
Columns 3 and 4 of Table 8.9, reveal that the increase in local content of com-
pliers is counterbalanced by the small decrease in local content of the more
numerous non-binding firms and noncompliers. Consequently, the overall
local content in the economy and the local content in the OG sector remain
almost unchanged. The slight decline in local content resulting from higher
domestic input costs outweighs the increase in local content resulting from
compliance. While the overall impact of Indonesia’s MEMR LCR appears neg-
ligible, this general equilibrium effect could potentially undermine the policy’s
original intent if the LCR were more binding and extensive.

5.3 The impacts on prices and welfare

We conclude the quantitative analysis by reporting the effects of the LCR
imposition on aggregate prices and consumers’ welfare. The previous results
about changes in local content indicate that the LCR increases domestic input
costs. Since the non-compliance fee only applies to sales to the OG sector,
Table 8.10 shows the changes in the aggregate price indexes of goods sold
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to non-OG sectors and to OG sector separately. For example, the fourth row
of Table 8.10 shows that the aggregate price index of goods produced by
the “Textile & Apparel” sector and sold to the non-OG sectors increases by
0.03%, while the aggregate price index of goods produced by the “Textile &
Apparel” sector and sold to the OG sectors increases by 3.98%.

Looking across different sectors, we find that the price increases of goods
sold to the OG sector are much larger than the price increases of goods sold
to the non-OG sectors. In particular, the prices of goods produced by “Coke
& Refined Petroleum”, “Basic Metals”, “Other Transportation Equipment?,
“Motor Vehicles”, “Electronic & Equipment”, and “Fabricated Metals” all
increase by more than 4%. The significant increases of prices of goods sold
to the OG sector are mostly due to the non-compliance fees paid by the
non-compliers.

Table 8.10 Changes in Price Indexes of Goods Sold to Different Sectors

Change in price index (%): (1) (2)
To non-OG To OG

Selling sector:

Agriculture 0.01 0.01
Oil & Gas 0.44 0.44
Food & Beverages 0.02 0.75
Textile & Apparel 0.03 3.98
Wood Products 0.04 0.65
Paper Products 0.05 1.19
Printing & Reproduction 0.05 0.24
Coke & Refined Petroleum 0.21 6.46
Chemicals & Medicine 0.13 3.96
Rubber & Plastic 0.06 0.61
Non-metallic Minerals 0.19 2.86
Basic Metals 0.16 5.64
Fabricated Metals 0.12 4.07
Electronic & Equipment 0.04 4.15
Motor Vehicles 0.06 4.34
Other Transportation Equipment 0.03 5.32
Other Manufacturing 0.06 2.03
Service 0.05 0.05

On the other hand, prices of goods sold to the non-OG sectors all increase by
less than 0.5%, so these prices are only slightly affected by the LCR imposition.

Table 8.11 shows the changes in the domestic input costs faced by different
sectors. The domestic input cost faced by a firm in sector % is a weighted aver-
age of domestic price indexes across all sectors weighted by ﬁlk)’x. The param-
eter ﬂf,’x describes the intensity at which goods produced by sector s are used
as inputs in the production of sector k. As shown in Table 8.11 Column 1,
the effects of the LCR imposition on domestic input costs are generally quite
small. Not surprisingly, the “Oil & Gas” sector experiences the largest increase



Ounantifying the impacts of local content vequivements 237

in its domestic input cost (0.79%) because the LCR targets the goods supplied
to this sector. The “Coke & Petroleum” sector sees the second largest increase
in its domestic input cost (0.39%) due to its heavy reliance on the OG goods
as its inputs. Table 8.11 Column 2 also shows the “tradeable” domestic input
costs, which only concern the non-service inputs. The effects on the domestic
tradeable input costs are usually larger. For instance, the domestic tradeable
input cost of the “Oil & Gas” sector increases by 1.29%.

Finally, we examine the effect of the LCR imposition on domestic price
faced by Indonesian consumers. The change in domestic consumer price is
a Cobb-Douglas weighted-average of the price changes of different sectors
shown in Table 8.11, where the Cobb-Douglas weights are the expenditure
shares of each sector in the final consumption. The last row of Table 8.11
shows the results. The changes in aggregate consumer prices of all goods and
tradeable goods are both about 0.04%.

Opverall, the LCR imposition causes significant increases only in the prices
of goods supplied to the upstream OG sector but has very limited impacts on
prices of goods supplied to the other sectors. The resulting increases in domes-
tic input costs and consumer prices are also quite small.

Table 8.11 Changes in Domestic Input Costs and Consumer Price

Sector (1) 2)

Change in domestic input cost (%)

All inputs Tradeable inputs
Agriculture 0.04 0.04
Oil & Gas 0.79 1.29
Food & Beverages 0.02 0.02
Textile & Apparel 0.06 0.06
Wood Products 0.04 0.04
Paper Products 0.06 0.06
Printing & Reproduction 0.06 0.08
Coke & Refined Petroleum 0.39 0.43
Chemicals & Medicine 0.20 0.26
Rubber & Plastic 0.08 0.09
Non-metallic Minerals 0.26 0.35
Basic Metals 0.28 0.36
Fabricated Metals 0.20 0.28
Electronic & Equipment 0.05 0.06
Motor Vehicles 0.06 0.07
Other Transportation Equipment 0.06 0.07
Other Manufacturing 0.07 0.10
Service 0.10 0.15

Change in domestic price (%)
All goods Tradeable goods
Final Consumption 0.04 0.04
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6 Conclusions

In this chapter, we develop a model to quantify the impacts of local content
requirements (LCRs). We focus on Indonesia’s LCR regulation that promotes
the use of domestic content in its upstream OG sector. We introduce the LCR
compliance decisions faced by manufacturing firms into the foreign sourcing
model developed by Blaum et al. (2018). An LCR-bound firm weighs the
cost penalty of complying with LCR and the non-compliance cost to make its
compliance decision. Domestic price indexes are affected by LCR in the equi-
librium, so firms that are not bound by LCR also adjust their local content.

We calibrate the model to the Indonesian economy and quantify the impacts
of the LCR regulation. The LCR causes substantial responses and reallocation
of firm-level sales to the OG sector, but yields only small effects on aggregate
sales, value added, and employment. Although the LCR imposition induces
the average local content of compliers to increase, it also raises costs of domes-
tic inputs and leads to declines in the local content of non-binding firms and
non-compliers, resulting in a slightly lower aggregate local content. Therefore,
an attempt to increase aggregate local content by imposing LCR may result in
unintended consequences.
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Notes

1 From 2005 to 2014, the sector’s share in Indonesia’s economy has been quite sta-
ble. For example, the share of value added generated by the upstream OG sector is
10% to 12% during this period.

2 According to the MEMR regulation, a price preference is “an adjustment value or nor-
malization of the price against bid price in the procurement of goods and /or service.”

3 A “product” is defined as a unique Kode Klasifikasi Industri (KKI) 9-digit code.

4 If multiple products produced by a firm are subject to different levels of LCR, we
use their maximum for simplicity.

5 For simplicity, we do not endogenize P,/a,,. Gopinath and Neiman (2014) and
Antras et al. (2017) specify two different channels through which P,/a, may re-
spond to changes in the import environment.

6 To calculate the unit cost in this case, one simply needs to calculate ¢, M+ e
M, subject to the following two constraints:

(ED,i 'MD,i)/ (CF,i -MF,i) =24/(1-2)and
0

0-1 0-1 (g_1

(ﬂDai ’ MD,i )T + (ﬂF,i . MF,i )T =1.
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10 1-0 2 1-6
7 To see this, notice that@(l{i) 0 /oA =0and & (x;) 0 /o(%) =

[(&)71 +(1- /1)71} <O0when 4, = A. Recall that 6> 1

8 In principle, we can allow z* to differ by 7, namely, firms may differ in their attrac-
tiveness perceived by sector k. However, calibrating a model with this dimension
of firm heterogeneity will require information on individual firms’ sales to different
sectors, which is not available in our data.

9 For simplicity, we assume that all active firms in sector s sell to sector k, because we
do not observe what sectors a particular firm sells to, which may require informa-
tion on firm-to-firm transactions.

10 Theoretically, it is plausible to allow a firm to set differential prices to different sec-
tors. However, we do not observe this information in the data.

11 Another potential option for a manufacturing firm is to misreport its compliance
status in order to avoid the non-compliance fee without distorting its sourcing
decision. Such a decision is only relevant for an LCR-bound firm. We assume that
the probability of uncovering the misreporting is 2. In the event of getting caught,
the firm faces an administrative sanction, resulting in a zero or even negative profit.
Therefore, as long as the enforcement of the regulation is effective enough (mean-
ing that the value of # is high enough), This “lic to comply” option becomes
unattractive to LCR-bound firms. So we do not consider this possibility in the
theoretical model.

12 The underlying parameter governing the unconstrained local content is ¢, the
firm-specific efficiency-adjusted cost of foreign content. A higher value of J, cor-
responds to a lower value of the unconstrained local content 4.

13 In fact, the average cost penalty of compliers is 1.00125, so it appears 1.00 when
being rounded to two decimal places.
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Appendix A

Appendix: Describing the full
equilibrium

A.1 Equilibria with and without LCR

In the equilibrium without LCR, the domestic price index of composite input
purchased by sector % from sector s, stf , s given by

s

. 1-¢° |1-o
5 o’ C!
Pk = z[ kffj : (Al)

T ey z

In contrast, the same price index in the equilibrium with LCR is given by:
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where O, Q% and X denote the sets of firms that find their LCR non-
binding, firms that decide to comply with their binding LCR, and firms that
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decide not to comply, respectively. We can characterize the compliance deci-
sion of firm 7 based on

Oy, if 4 2 4,
il O, if A <2 and §O9 > ="K (A3)

QL if A, < A; and §99¢ <
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Input demands for goods produced by sector s depend on the sizes of other
sectors k and the input-output linkage between k and s. Meanwhile, we assume
that the final consumption expenditures X* are fixed. So the input market
clearing condition is
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Combining the conditions shown, we can define the two equilibria without
and with the LCR.

Proposition 1 (Equilibria without and with LCR). Given exogenous variables
9, % ﬂf) i pLF » by s Plff, . D , XB and A, and pﬂmmemf 0 and o, the
eqmlzbrmm without LCR is a vector of price mﬁlgxe.v { '} that satisfies equa-
tions (Al) and (A4) for all k and s. The equilibrium wzth LCR 15 a vector
of price indexes PII;"'} that satisfies equation (A2), (A3), and (A5) for all k
and s.

A.2 Equilibrium in relative changes

We investigate the impacts of the LCR imposition by formulating the equilib-
rium in relative changes. The relative change of price index is:

s
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where m, o Tk ¢ / X" is the market share of firm 7 in sector #s total input

purchase from sector s, or the market share of firm 7 in the final consump-
tion demand. The change in output prices of non-binding firms arises from the
general equilibrium effect that affects the domestic composite input prices. For
instance, non-binding firms reduce domestic input usages when the domestic
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composite input prices increase. In addition to the general equilibrium effect,
the compliance cost penalties k; directly inflate the output prices of the comply-
ing firms. Meanwhile, non-compliers are charged an ad valorem non-compliance
fee of r when selling to the upstream OG sector, which also increases their prices.

According to the Cobb-Douglas formulation, the relative change in the
cost of domestic composite input is

A~ ~S. 7 ﬁ}i”
Pp =11, (PD j . (A7)
Looking into the change in the local content 2: of firm i and assuming that

foreign composite input cost Tr is not affected by the LCR, we notice that

4

) {yi (13’;)1_9 (17, )Té’

i = — ) (A8)

A I:yi (f)?) )M f(1-7 )}H’ +(1-4)

~F ;A ,
which depends on Pp given 4, 7, and 6. Hence, we can get A, = 4;4,. With 4;
in hand, we can also calculate «;:

0
1-0

1 1
: 20 1-4 )¢
K; = &(ZJ +(1—/_1)(1_ j : (A9)

The change in domestic input share within firm #’s local content is

~h 1-6
()

|

Y= NE . (A10)
yi(PD) +(1_7;‘)
So we can rewrite the relative change in firm-level unit cost as
b L
~ |Ppyf A0l ifiet U0k,
Ci = DY i NC NB (Al1)
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The total expenditure on domestic input in the LCR equilibrium can be writ-
ten as:

Ak); — ot ~7n, kot -1 ~n,k
XX z Z Ayixr oradl e
ieQtnz0G

s ~l-c* ~0G, kot -1 ~0G,k
g Z/I 109+ C T Pop X
ieQbc

- ~l-c* ~OG, k" -1 ~OG,k
D D7 S D U S (A12)
i€l U

which helps to define j\(k’j given other variables. The following proposition
describes the relative change of the equilibrium caused by the LCR imposition.

Proposition 2 (Equilibrium in relative changes). Given endogenous variables

{li,yi,l"ik’x,Xk”}, exqgenous varviables (X%}, policy variables [, A.}, and

parameters {9,05, ij’s}, a relative change of the equilibrium caused by the

~bkys
LCR is a vector of price index changes Pp that satisfies (A3), (A6), (A7),
(A8), (A9), (A10), (All), and (Al2).

Once we cahbrate and obtain the values of {4, ¥, TR X0, (XE) A, A
and {6, o, } we can evaluate the effects of imposing thc MEMR LCR on
firms and thc economy.
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