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Abstract

Rules of Origin (RoO) have emerged as one of the primary policy instruments amid deep-

ening global value chains. Despite their significance, the scholarly understanding of how RoO

interact with other trade policies remains limited. We propose a theory that elucidates the

political origins of RoO. Specifically, we argue that RoO enable governments to concurrently

appeal to three distinct political constituencies by: (1) protecting downstream producers,

(2) providing export subsidies for upstream producers, and (3) reinforcing the existing global

production networks shaped by multinational corporations (MNCs). To empirically test this

argument, we construct the first comprehensive dataset on RoO, encompassing 121 PTAs at

the product level among 85 countries. We find that downstream producers tend to demand

stringent RoO as a substitute for tariff protection, while upstream substitutable producers

use RoO as a form of export subsidy. By merging our data with Chinese Customs Data

(2000-2013), we also demonstrate that MNCs can shape the formulation of RoO to maintain

and expand their global production networks.
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1 Introduction

Global production has become the primary mode of manufacturing in this era of globalization.

Firms now routinely import semi-finished goods, process them, and then export the resulting

products for subsequent production stages (Antràs and Chor, 2013; Neilson, Pritchard, and Yeung,

2014), diverging from the traditional model of organizing production chains within a single country

while exporting final goods to global markets. International trade has accordingly transformed,

with intermediate goods now constituting three-quarters of total trade (Kim and Rosendorff, 2021).

As companies establish complex production linkages both within and across national borders,

thereby forming global value chains (GVCs), traditional trade policies have also diminished in

effectiveness (Antràs and Chor, 2013). Consequently, both developing and developed nations are

increasingly adopting modern trade policies that directly address GVCs, as opposed to merely

focusing on market access (Milner and Mansfield, 2012; Baccini, Pinto, and Weymouth, 2017). In

effect, the focus of trade policy-making has shifted towards regulating the production processes of

traded goods, rather than just the types of products crossing borders.1

Rules of Origin (RoO), the legal provisions delineating origin status in preferential trade agree-

ments (PTAs), have become prominent policy tools with the expansion of GVCs. Nearly all con-

temporary PTAs feature a RoO section, with approximately two-thirds offering detailed, product-

specific RoO at the Harmonized System (HS) six-digit level. Scholars generally agree that RoO

have evolved into an independent policy instrument capable of distorting GVCs (Estevadeordal,

2000; Cadot, 2006; Felbermayr, Teti, and Yalcin, 2019), though divergent views exist regarding the

political motives for establishing these complex, detailed rules (Conconi et al., 2018; Chase, 2008;

Duttagupta and Panagariya, 2007; Anson et al., 2005). Empirically, as we demonstrate below, few

studies probe the effects of RoO across countries with differing GVC participation, mainly due

1See rising discussions about deep trade integration such as https://cepr.org/voxeu/columns/trade-
and-welfare-benefits-deep-trade-agreements.
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to variations in rule types, formats, and languages. Consequently, most recent empirical work,

largely constrained by data availability, focuses on analyzing one or a few PTAs involving a single

country (Chase, 2008; Conconi et al., 2018; Laaker, 2019). This narrow scope hampers compre-

hensive understanding of conditions under which RoO would complement or substitute other trade

policy measures, thereby leading to varying distributional consequences of trade.

This article contributes both theoretically and empirically to the burgeoning literature on the

politics of global production (Zhang, 2023; Zeng and Li, 2021; Gulotty and Li, 2020; Kim et al.,

2019; Osgood, 2018; Johns andWellhausen, 2016; Jensen, Quinn, andWeymouth, 2015). We offer a

comprehensive theoretical framework that highlights the political motivations behind RoO. Unlike

conventional trade policy instruments, which typically focus on either intensifying or removing

market barriers, we show that RoO hold a unique political appeal to governments as it enables

them to strike a balance between liberal and protectionist policies without incurring political

repercussions. Specifically, we argue that governments utilize RoO to simultaneously achieve three

distinct goals, each directed towards distinct political constituencies: (1) safeguarding downstream

producers, (2) facilitating export subsidies for upstream producers, and (3) strengthening the

existing global production networks established by GVC firms. Our theory not only clarifies

the seemingly contradictory function that RoO are designed to serve at the same time, but also

underscores the conditions and mechanisms that generate unique political divisions among firms

along the GVCs.

To empirically test our theory, we construct the first comprehensive database on RoO. Our

effort entails overcoming numerous challenges inherent in studying trade policy instruments that

directly target at global production (Kim and Rosendorff, 2021). Specifically, we manually gather

all available PTA texts encompassing product-specific RoO. We then develop a semi-automated

pipeline to extract RoO, creating consistent measures to differentiate the stringency/leniency of

RoO at the product level. In doing so, we focus on identifying systemic textual patterns within
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RoO concerning all intermediate inputs required to be sourced within the PTA region. The result

is a comprehensive RoO dataset spanning 121 PTAs at the HS six-digit level among 85 countries,

accounting for over 83% of global trade from 1991 to 2018. Additionally, we construct consistent

measures of RoO across PTAs and integrate them with detailed global tariff and trade data,

sourced from multiple online databases. This dataset, after matching RoO, tariff, and bilateral

trade data at the HS six-digit level, allows us to systemically examine the impact of RoO on trade

flows for all product types, whether upstream or downstream, differentiated or substitutable.

Our empirical analysis lends consistent support to our theory. First, we find that larger tariff

cuts under PTAs are often paired with more restrictive RoO, particularly for downstream products.

This suggests that downstream producers are likely to demand RoO as a means of continued

trade protection, as RoO are most effective in safeguarding their products. Second, we find that

upstream products, especially those that are substitutable, are often subject to more stringent

RoO on their original status. This confirms that producers of substitutable inputs tend to use

RoO as a form of export subsidy. These requirements make it more likely for them to outcompete

rivals outside the PTA region. Finally, we present first evidence that influential GVC firms can

shape lenient RoO to maintain and expand their global production networks. To overcome the

empirical challenge of identifying trade policies directly affecting GVC firms, we utilize Chinese

Customs Data that records all trade transactions at the Chinese border reported by firms. More

precisely, we extract detailed information about firm-level processing-trade based on individual

firms’ sourcing countries and exporting destinations (Ludema et al., 2019).

Our study conveys broader implications for the field of international political economy. Unlike

numerous existing studies, which typically associate the elimination of market access barriers

with political demands for trade liberalization (Milner and Mansfield, 2012; Milner and Kubota,

2005), we demonstrate that tariff reductions, when combined with stringent RoO at the product

level, could reflect both liberalizing and protective trade policy intents. In other words, despite
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substantial tariff reductions, trade increases might be hampered by veiled protectionist measures

(Kono, 2006). In doing so, we question the prevailing focus on tariff policy as the sole source of

distributional conflict. Our study posits that RoO, in fact, induce new and more nuanced political

cleavages among firms along GVCs, divisions that are not readily anticipated by existing research

(Meckling and Hughes, 2017; Kim and Osgood, 2019; Zeng, Sebold, and Lu, 2020). Finally, our

work suggests that GVCs can be endogenous to trade policies (Antràs and Chor, 2013). A prime

example is the RoO, which epitomize the most systematic form of governmental intervention in

global production but are still understudied in the literature.

Our data, encompassing all product-level RoO measures across 121 PTAs along with partner-

specific tariffs and trade volume, will be made fully publicly available at the Dataverse repository.

We hope that this large-scale dataset contributes to opening various new research agendas, allowing

researchers to examine the political causes and consequences of deepening global production.

2 Theory

In this section, we explore the increasing prominence of RoO in contemporary trade policy for-

mulation. RoO, present in nearly all modern PTAs, serve to differentiate products originating

within the PTA region from those outside it. Products must satisfy RoO criteria to benefit from

PTA-based preferential tariff rates. In principle, RoO are set up to prevent transshipment or

trade deflection, i.e., a third country could export to one of the PTA members with lowest tariff

and then quickly reexport to another member with reduced tariff rate under the PTA. However,

recent research has revealed that “trade deflection is not profitable because external tariffs are

rather similar and transportation costs are non-negligible” (Felbermayr, Teti, and Yalcin, 2019).

Therefore, the origins of RoO are still under heated debates across the fields of Economics and

Political Science.

To determine the original status of a product, RoO require substantial transformation of the
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Figure 1: Example of RoO. This figure shows how RoO work using the example of shoes. RoO
in NAFTA require that all inputs of exported shoes should undergo a heading change within
NAFTA countries. However, the top cap is made in China and comes from the same heading as
the shoe. This shoe therefore cannot enjoy the preferential margin of 10%.

product from external inputs (if any). The most dominant form of RoO, the tariff classification

change requirement, leverage the hierarchical structure of the HS to decide how “substantial”

the transformation should be (see Appendix A for more information about the HS). The change

from the external input to finished output can involve chapter (HS 2-digit), heading (HS 4-digit),

or subheading (HS 6-digit) change, and it is essentially a political decision to call which level

of change is sufficient. For instance, under NAFTA, all external inputs that make up Mexican

shoes must undergo heading change, i.e., all of them should have a different heading from shoes.

However, in other PTAs signed between Mexico and South American countries (e.g., Argentina

and Brazil), no such requirement exists to grant preferential tariff to Mexican shoes.

Figure 1 provides an illustrative example of how RoO operate in practice. Consider the case of

Mexican shoe (HS 640391) exporters. Under NAFTA, they could achieve a 10% tariff reduction

(i.e., duty free with 10% preferential margin). However, they must adhere to the RoO (outlined in

the rectangular box), which necessitates a heading change from external inputs. An examination of

the external inputs reveals that the toe cap sourced from China has the same 4-digit heading (i.e.,

6403) as the shoe itself. Consequently, the use of Chinese toe cap would disqualify this Mexican
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shoe to be called “Made in Mexico” and thus leads to ineligibility for the 10% tariff cut. That

is, the Mexican shoe exporters face two options: either (1) to switch their toe cap supplier from

China to others within the PTA in order to benefit from duty free treatment, or (2) to continue

with their existing supply chain partners and pay the 10% “most favored” nation tariff. There are

other forms of RoO defined at the product level that can add on this RoO or work alone, such

as wholly obtained requirements, value content requirements, and technical requirements, but the

key idea is the same — to ensure that substantial changes take place within PTA partners. Again,

the level of “substantial” is left to closed-door diplomatic negotiations, and we still know very

little about why countries hammer out these complicated and granular provisions.

We offer the first unified theoretical framework about the political origins of RoO. We argue

that governments must simultaneously address distinct political interests when designing RoO

across PTAs. Given their complexity and technicality, RoO are particularly susceptive to special

interests. Specifically, firms and industries seek to achieve three objectives when RoO are combined

with preferential tariffs: (1) protecting downstream producers, (2) providing export subsidies for

upstream producers, and (3) reinforcing the existing global production networks shaped by GVC

firms. In this regard, RoO, viewed as a type of content requirement, can be seen as equivalent to

a combination of more traditional commercial policies (Grossman, 1981). Yet, what distinguishes

the political attractiveness of RoO from other policy alternatives—which might cater more to

specific constituencies—is its mitigated likelihood of provoking political backlash as they can

accommodate broader economic interests along GVCs. Below, we will discuss each of these three

political origins in turn.

2.1 Protecting Downstream Products

RoO are essentially a form of non-tariff barriers that work closely with preferential tariff across

PTAs. While countries agree to lower their bilateral tariff during PTA negotiations, they insert
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complex original requirements that specify the eligibility for tariff reduction. Furthermore, RoO

are most effective in protecting downstream products, as they impose restrictions on the entire

production process. In our motivating example, Mexican shoe exporters cannot really enjoy the

10% preferential margins because their shoes may contain specific external inputs (i.e., toe cap

from China) that disqualify their original status. With the deepening of GVCs, RoO are able to

exclude a wide range of products “made in the world” from preferential trade liberalization, while

continuing to protect domestic downstream producers that may be harmed by import competition.

Indeed, firms and industries have been shown to shift their protectionist demand from tariff

to RoO. In the 1993 congressional hearing on NAFTA, the peanut farmers were very explicit

about their demand for RoO, “The rules of origin don’t go far enough in protecting the American

peanut industry, and non-NAFTA peanuts will be particularly difficult to catch at the border if

they are processed into such products as peanut paste, peanut butter, peanut oil, and confectionery

products.” With the rise of pervasive and restrictive RoO, the US Association of Importers of

Textile and Apparel commented in the 1995 House Hearing that “Regrettably, in the textile and

apparel sector in the United States, rules of origin have become tools for protectionism, and that

fact may come back to haunt us.” The concern about the diffusion of RoO over textile and apparel

products has been materialized, since most the PTAs nowadays reserve their most restrictive RoO

for these products (see Figure 3 in the next section).

Perhaps a more explicit form of protectionist RoO may be the new labor value content (LVC) in

the updated PTA between US, Canada, and Mexico (USMCA). Besides substantial transformation

within North America, Mexican exporters are now required to ensure a production wage rate

of at least US$16/hour. As per the OECD, the minimum hourly wage in Mexico stands at

$3.82, rendering this requirement challenging, if not impossible, to meet.2 Consequently, this

new provision acts as a distinct form of protectionism, undermining Mexico’s competitive edge

2See https://stats.oecd.org/index.aspx?DataSetCode=RMW.
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in labor costs and favoring US domestic car producers who incur higher labor costs. Beyond

USMCA, similarly, countries are also introducing intricate requirements for chemical products,

often detailing specific chemical reactions and purification tests. These stipulations further elevate

compliance costs for competitors in PTA partner countries.

Furthermore, these complex RoO are accompanied by considerable administrative costs that

further lower the access to preferential tariff rates. Indeed, the administrative costs associated

with RoO has been the most frequently cited reason for PTA underutilization (Zeng and Li,

2021). This can be aptly summarized by the Economist commentary, “Bilateral deals come laden

with complicated rules about where products originate—rules which impose substantial costs of

labelling and certification on firms. The more overlapping deals there are, the more complex the

rules and the higher the costs.”3 It should come as no surprise that the PTA utilization rate can

be as low as 20% to 30% for some PTAs based on multiple surveys cited in Zeng and Li (2021).

If dometic producers consistently demand RoO for continuous protection, we should observe

that larger preferential margins, or tariff cuts, tend to be accompanied by more restrictive RoO.

In other words, RoO act as a covert substitute for tariffs, protecting domestic producers from

increased competition under PTAs. Furthermore, this substitution effect of RoO should be par-

ticularly pronounced for downstream products, as those products are more subject to RoO that

put specific requirements on the production process, especially the origins of inputs. That is, the

longer the production chains, the more likely it is that RoO will be binding.

2.2 Subsidizing Upstream Products

While domestic downstream producers would demand RoO for protection in certain industries,

upstream producers in other industries may also push for restrictive RoO as export subsidies.

The idea is simple: For exporters in PTA partner countries, they will need to source their inputs

3See https://www.economist.com/asia/2009/09/03/the-noodle-bowl.
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from the PTA area rather than a third country in order to qualify for original status and thus the

preferential tariff rate. In our motivating example, it is obvious that the Mexican shoe exporters

may consider sourcing toe caps from the NAFTA region rather than China. In doing so, RoO

subsidize trade in toe caps within NAFTA at the expense of Chinese competitors.

It has long been recognized that producers and policymakers aim to utilize RoO as a form of

export subsidy. In a public hearing on USMCA organized by the US Trade Representative (USTR)

in June 2016, Augustine Tantillo, President of the National Council of Textile Organizations called

the goal of USMCA RoO as “to really nurture the part of the industry that exists here that is

already strong and that is poised to take advantage of improvements to the agreement.” Tesla also

praised the USMCA RoO as a way to bolster North American industries, which is also consistent

with the company’s supply chain localization effort. More tellingly, the USTR Robert Lighthizer

defended the USMCA RoO by commenting that:

“The USMCA rules of origin will benefit U.S production and exports by incentivizing

the production of more auto parts and other content in the United States. Based

on auto producers’ own information, we expect that the new rules will incentivize

additional U.S. capital investments of $34 billion and U.S. automotive parts purchases

of $23 billion, some of which will likely be exported. The rules make North American

auto production more competitive as a region, and the United States in particular is

poised to benefit by way of new jobs and investment.”

There is, however, one important limitation on the subsidizing effect of RoO. Firms that wish

to comply with RoO have to make sure that they can change their sourcing strategies. This is not

always the case, as producers may rely on external suppliers that produce differentiated inputs. In

our motivating example, it may be possible to find an alternative toe cap producer within North

America, but it may not be so if the inputs are car parts of tailored configuration produced by
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a specific technology. The organization of GVCs is such that once the production linkages are

formed, GVC partners often invest in relationship-specific materials and technologies for long-term

transactions (Boehm, Flaaen, and Pandalai-Nayar, 2019; Carnegie, 2014). Therefore, we expect

that RoO are less effective in subsidizing differentiated products than substitutable products. In

summary, substitutable inputs should be most likely to have restrictive RoO that impose original

status requirements.

2.3 Strengthening Existing GVCs

While RoO serve both protectionist and subsidy purposes, we don’t see restrictive RoO applied

to every product. We posit that this is likely due to their third function. Firms that have already

established GVCs (hereafter termed “GVC firms”) would be harmed by RoO, as their products are

by definition not originated within the PTA area. Therefore, national governments have to appeal

to their demand and secure more lenient provisions. Combined with preferential tariffs, lenient

RoO would allow GVC firms to continue sourcing from external suppliers while taking advantage

of lower tariffs. Furthermore, this allows GVC firms the opportunity to fortify their production

networks extending beyond PTA regions. In essence, products exported by GVC firms are likely

to benefit from more lenient RoO. It’s worth noting that governments have the flexibility to apply

lenient RoO selectively to specific products, because the complexity of RoO, when combined with

product-specific tariffs, offers various avenues to implement targeted policies catering to the needs

of specific firms and industries.

The demand for lower RoO is also well recognized among firms and industries. For instance,

the 1995 hearing on NAFTA documented the testimonies from the National Coffee Association:

“[I]f we are forced to implement the rules as proposed, the consumer would derive

no benefit from the information, but ultimately would bear the burden of industry’s

increased costs. Manufactured soluble coffee powder currently is imported from 24
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countries, ranging from Brazil and Colombia to Japan and Switzerland. Depending

on taste profiles, availability, and price, each producer purchases, mixes, and processes

totes of power weighing as much as a thousand pounds from one or more of these

sources to produce a commercially acceptable retail product.”

The influence of GVC firms should be particularly salient in the case of China, the “world fac-

tory” renown for its processing trade where Chinese firms process global inputs and then export

to all over the world (Koopman, Wang, and Wei, 2012; Dai, Maitra, and Yu, 2016). Indeed, pro-

cessing trade consistently takes up half of total trade for China, generating tremendous amount

of government revenue and local employment. Hence, it is reasonable to expect that the Chi-

nese government tends to appeal to these processing traders and favor lenient RoO when their

processing export to PTA partners are particularly large.

One illustrative example is China’s textile industry. The textile industry has contributed

to China’s trade growth since its opening up and reform, and the predominant trade mode is

processing trade—Chinese firms import raw materials abroad and export finished textile products.4

Even though RoO on textile products (HS Chapter 50-63) are on average most restrictive across

Chinese PTAs, they display larger variation than any other product. This may reflect the interests

of numerous textile processing companies in Jiangsu and Zhejiang. For instance, companies like

Sinotex import yarn, twine, and cordage from Vietnam and then export clothing and clothing

accessories to South Korea. They have reported to benefit from the China-Korea PTA with very

lenient RoO on clothing and clothing accessories.5 Multiple sources suggest that these Chinese

firms take original certificates very seriously and call them “paper gold” or “passport” to PTAs.

RoO may also reflect the interests of large and monopolistic GVC firms. One best possible

example is Weiqiao Textile, China’s largest cotton manufacturer and also one of the Fortune 500

4See http://chinawto.mofcom.gov.cn/article/ap/p/202201/20220103236583.shtml.
5See https://www.sinotex.cn/news/Html/waimao-info/2016-4-12/112438/ and https://

www.sohu.com/a/640040047_121406675.
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companies. Weiqiao imports cotton, not carded or combed (HS 520100), and exports processed

twill and denim (HS 520524) to South Korea. Interestingly, the RoO on the product of HS 520524

only requires heading change, which is very lenient compared with other textile products. If the

RoO asked for chapter change or had additional exceptions, Weiqiao would have lost preferential

access to South Korea.

Is this the result of Weiqiao’s political demand? It is very likely. Weiqiao has received multiple

leader visits from both central and provincial governments, and it has actively participated in

consultations with the government.6 Most tellingly, the Chinese customs office publicly issued

the first certificate of original status to Weiqiao, so that the company can export to South Korea

under preferential treatment.7 This “public ceremony” is meant to showcase that Chinese firms

can benefit from China-Korea PTA, but it would also indicate that firm has made considerable

efforts to push the government on the negotiation over RoO.

Taken together, the discussion presented in this section suggests that the formulation of RoO

has distinct political underpinnings. Notably, RoO can attract a broad spectrum of economic

stakeholders. This includes domestic producers facing foreign competition, domestic input sup-

pliers exploring new foreign markets, and GVC firms poised to enhance their market dominance

by leveraging favorable RoO in conjunction with tariff reductions. The next section discusses our

data collection efforts that will be important for empirical analysis.

3 Data

Existing research on RoO has faced with considerable empirical challenges. Early work relied

on self-constructed categorical indices to approximate the restrictiveness of RoO (Cadot, 2006;

Estevadeordal, 2000). But a seven-point scale is too rough to capture huge variation in RoO at

the HS six-digit level. Furthermore, even though these indices might tell us about how hard it

6See http://www.weiqiaocy.com/cn/news.html.
7See https://m.binzhouw.com/detail/480440.
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Figure 2: Parsing Rules of Origin: This figure demonstrates how our algorithm parses the
RoO section and construct the final dataset. The example comes from Chapter 84 of the US-
Mexico-Canada PTA (2020). The upper panel shows how the algorithm identifies outputs (red),
restricted inputs (orange), exceptions (green), and value content requirement (blue). The lower
panel visualizes the restricted inputs and build the final dataset.

is for each exported product to meet the requirement, they do not identify all the intermediate

inputs that must be sourced within the PTA region, a critical step to test our second hypothesis.

More recent work does measure RoO by identifying and counting all the restricted inputs (Conconi

et al., 2018), but this approach is hard to scale up, as it requires the researchers to manually go

through lengthy and complex RoO sections written in different format and languages across PTAs.

Unsurprisingly, existing empirical research has either focused exclusively on a single PTA, such as

NAFTA (Conconi et al., 2018), or at most on PTAs ratified by a single country, such as the U.S.

(Laaker, 2019).

We take on this challenge by applying and extending Conconi et al. (2018)’s approach to all

available PTAs that include product-specific RoO. To the best of our knowledge, even in the most

comprehensive PTA database like the Design of Trade Agreements (DESTA), the original RoO
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text in PTAs has not been examined. Specifically, we have developed a semi-automated pipeline to

collect and measure RoO at the six-digit level of the HS (see Figure 2). As the first step, we collect

existing PTA texts and identify their product-specific RoO sections. These RoO sections, if exist,

can run over 800 pages (e.g., ASEAN-Australia-New Zealand FTA) with the median of 71 pages

(e.g., China-Macau PTA). Second, we apply our original algorithm that leverages highly regular

patterns in the writing of RoO and extracts the key information from the rule. Next, we identify

all the restricted inputs for each output along with exceptions and value content requirement.

Finally, we organize and store the data in output-input pairs. Given that each RoO section may

be written in different format and languages, we adapt our base algorithm to a large number

of PTAs. The result is the first comprehensive dataset on RoO, encompassing 121 PTAs at the

product level among 85 countries and accounting for over 83% of global trade from 1991 to 2018.8

This dataset will be made publicly available at the journal’s Dataverse repository.

Figure 3 presents our final RoO data. The left panel displays a product-pair dataset spanning

all products.9 The x-axis represents outputs in six-digit HS codes, and the y-axis indicates all

potential inputs. The intensity of restrictions a particular PTA places on a specific input for a

designated output is depicted by color intensity; a darker shade signifies more stringent RoO.

As expected, input-output restrictions in RoO generally cluster within industries, evidenced by

the prominent 45-degree line’s darker shade. We observe significant restrictions especially in

agriculture (bottom-left) and textile products (center). To underscore the granularity and intricacy

of our data, we provide a more detailed view of the extensive variations in textile products on the

figure’s right panel. It is worth noting that we see horizontal bars extending across diverse outputs

(indicating that certain inputs are restricted across a broad spectrum of outputs) and vertical

bars spanning multiple inputs (signifying that specific outputs often correlate with various input

8Please refer to Appendix B for the list of PTAs.
9The RoO across EU PTAs are notably irregular and challenging to quantify. As such, our primary analysis

omits EU PTAs but integrates them into our robustness checks in the Appendix. Succinctly, incorporating EU
PTAs doesn’t change our results.
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Figure 3: RoO across PTAs. The left panel illustrates RoO across all PTAs, excluding those
of the EU. The x-axis represents outputs in 6-digit HS codes, while the y-axis displays the corre-
sponding inputs, which are restricted to be sourced within PTA regions. Given space constraints,
only a select number of product descriptions are shown. The right panel depicts RoO for textile
products across all PTAs, again excluding EU ones. As with the left panel, the x-axis marks out-
puts in 6-digit HS codes, and the y-axis highlights the restricted inputs. Due to space limitations,
only 2-digit chapter numbers are shown on both axes. A darker color indicates a higher number
of PTAs imposing such restrictions.

restrictions).

We also collect tariff data from a new dataset of over 5.7 billion observations of product-level

applied tariff rates between all pairs of 136 countries over 20 years (Barari and Kim, 2020). The

tariff rates are at the tariff-line level — the level at which tariff policy is actually set. While this

new tariff data offers a comprehensive coverage of MFN rate, we discover notable inconsistencies

in countries’ reporting of preferential tariff rates applied to their PTA partners. For instance,

India did not report its preferential tariff rates to Malaysia until five years after the PTA went

into effect. South Korea stopped reporting any PTA rates from 2008 to 2013. Singapore reported

preferential tariff rates for only a very small set of products under multiple PTAs. To ensure

consistency, we carefully determine the accurate preferential rates by manually searching for the

first year these rates become available for each PTA. To the best of our knowledge, our data is the

first to encompass partner-specific tariff data, reflecting all current PTAs at the tariff-line level.
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This comprehensive directed dyad-level dataset, which combines RoO and tariffs at the tariff-line

level, will also be made publicly accessible through our replication repository.

Next, we gather bilateral trade data from UN Comtrade.10 These data are suitable for testing

our first and second hypotheses about the effect of RoO on trade flow. However, for our third

hypothesis, we will need to identify the underlying firms that are trading specific products and their

sourcing countries. To overcome these challenges, we leverage the Chinese Customs Data (CCD)

that covers the universe of customs transactions across Chinese borders reported by Chinese firms.

Furthermore, CCD identifies the percentage of processing trade where Chinese firms import global

inputs and export processed outputs. These granular data enable us to conduct one of the first

tests of firms’ GVC positions and their political demand for trade policy.

Finally, we collect product-specific characteristics, such as product differentiation (Broda and

Weinstein, 2006; Rauch, 1999) and upstreamness/downstreamness (Antràs et al., 2012a,b). Specif-

ically for the latter, we replicate Antràs et al. (2012a)’s algorithm to calculate the product up-

streamness index at the fine-grained industry level in the years of 2007 and 2012 in the US. These

new estimates are also made public through our R package, concordance in order to facilitate

future research.

4 Empirical Findings

This section discusses our empirical analysis and findings. We proceed by testing the three political

origins of RoO as outlined in Section 2, using our unique RoO measure, detailed tariff and trade

data, along with product-specific attributes. Our results indicate that RoO act as a distinct trade

policy tool to address a broad spectrum of political needs along GVCs concurrently.

10Note that for a couple of multilateral PTAs (e.g., The Central America-Dominican Republic Free Trade Agree-
ment (CAFTA)), we focus on the largest and the smallest partner. When the EU enters a PTA with another
country (e.g., EU-South Korea PTA), we treat EU as one “country.” Our results are robust with or without these
multilateral PTAs.
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4.1 Donwstream Producers Demand RoO for Protection

In this subsection, we test our first hypothesis that downstream producers are likely to demand

more restrictive RoO as a substitute for tariff protection. PTAs typically lead to tariff reductions,

which diminishes the trade protection available to domestic producers. Therefore, RoO could

serve as a crucial policy tool to continue protecting these producers by imposing conditions on

tariff reductions across a wide range of products. Specifically, RoO mandate that certain inputs

be sourced within the PTA region, making them particularly effective in safeguarding downstream

products that rely on multiple upstream production stages.

To test this hypothesis, we focus on examining the effect of preferential margins on RoO re-

strictiveness. If our hypothesis holds, we expect a positive relationship, with larger preferential

margins leading to more restrictive RoO. Furthermore, this substitution effect should be pro-

nounced only for downstream products. We control for various potential confounders, including

Most-Favored-Nation (MFN) rates, a dummy variable for full liberalization, and previous exports.

These controls are essential as they may affect both preferential margins and RoO restrictive-

ness. Moreover, considering that these variables vary among Preferential Trade Agreement (PTA)

partners, we take into account both directions when we consider the variables at the dyadic-level.

Lastly, to address varying levels of collective action problems, we account for the degree of product

differentiation at the product level (Kim, 2017), along with PTA and year fixed effects.

For our outcome variable, RoO restrictiveness, we sum the number of restricted inputs for each

product j as our measure. Generally, when more inputs need to be sourced from within the PTA

area, it becomes increasingly challenging for producers to meet the RoO requirement (Conconi

et al., 2018). Following the literature, we calculate preferential margins as the percentage point

difference between MFN rates and preferential tariff rates. We divide products into upstream,

midstream, and downstream based on their positions along the production chains for the ease of
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modeling and interpretation, but our results are consistent with either categorical or continuous

measures.

Modeling the effect of preferential margins on RoO presents a significant challenge due to

the nonlinearities involved. For example, when preferential margins are small, there is little

incentive to substitute them with RoO. However, when preferential margins are large, downstream

producers are more likely to lobby for restrictive RoO. This complexity motivates us to adopt

more flexible modeling strategie such as the Generalized Additive Models (GAM). GAM allows

us to model nonlinear relationships by fitting smooth functions to the data. Specifically, we

leverage tensor product smooths to capture different levels of smoothness for upstream, midstream,

and downstream products. This approach is particularly advantageous in this case where the

relationship between predictors may not be easily approximated by simple, additive functions.

Similarly, we use splines to model potentially nonlinear relationships between other controls and

the outcome. Formally, our specification is:

RoOpi = te(Prefmarginpi, Di) +
J∑

j=1

fj(Xpij) + αp + γt + ϵpi, (1)

where RoO and preferential margins are measured at the PTA (p) and product (i) level, whereasDi

denotes product downstreamness. Xpij indicates the jth control variables for the specific product

under a given PTA. αp and γt are PTA and year fixed effects respectively, and the random error

is in ϵpi. In the GAM framework, te is the tensor smooth function, and f() denotes a series of

the smooth functions. Instead of imposing a specific functional form, we employ these smooth

functions to balance the trade-off between model complexity and overfitting.11

Figure 4 illustrates the results from GAM. Specifically, it depicts the partial effects of prefer-

ential margins on RoO restrictiveness for upstream, midstream, and downstream products across

11Since the RoO variable is left-censored at 0, we have also employed Tobit models, which yield similar results
both substantively and statistically.
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Figure 4: Large Preferential Margins Predict Restrictive RoO for Downstream Prod-
ucts. This figure demonstrates the partial effects of preferential margins on RoO for different
types of products across different levels of preferential margins. When preferential margins are
small, we do observe signficant and positive effects. However, when they become larger, larger
preferential margins lead to more restrictive RoO for downstream products. This result supports
our first hypothesis that downstream producers demand more restrictive RoO as a substitute for
tariff protection.

varying levels of preferential margins. As expected, the effects are generally negligible and statis-

tically indistinguishable from zero when preferential margins are small. However, there are more

notable divergencies when the reduction becomes large. Most importantly, the substitution effects

take off for downstream products. This is consistent with our hypothesis that downstream pro-

ducers would demand more restrictive RoO when preferential margins become large. We also find

an opposite pattern for upstream goods. This is expected, as RoO becomes less relevant for up-

stream goods as a protective measure substituting tariffs. In the Appendix, we conduct standard

regression analysis with interaction terms along with robustness checks. This result stays robust

in these more restrictive linear models.

To further investigate the actual policy impacts of protectionist RoO, we conducted additional

analyses to determine whether stringent RoO indeed constrain subsequent bilateral trade (see

Appendix C.4). As we discussed in our theory section, stringent RoO are expected to counteract
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the liberalizing effects of tariff reductions across PTAs, thus benefiting downstream producers

with this novel protectionist measure. Our findings confirm this expectation. Specifically, our

results indicate that, even with substantial tariff reductions (for example, a 10 percentage point

decrease in applied tariffs), trade volume, especially that of downstream goods, can remain stable

when coupled with strict RoO. This underscores the importance for researchers to consider RoO

in accurately assessing the distributional effects of preferential trade liberalization in the context

of global production.

4.2 Substitutable Upstream Producers Demand RoO as Subsidies

In this subsection, we empirically examine the second political origin of RoO. Specifically, we

explore the hypothesis that restrictive RoO on downstream products are designed to serve the

interests of domestic upstream producers within PTA countries. The underlying rationale is

that restrictive RoO force downstream producers to source inputs from within the PTA regions.

Consequently, these downstream producers may be compelled to cut off existing supply chain

relationships with external, non-PTA partners and form new supply chains within the PTA. This

shift could offer competitive advantages to upstream producers within the PTAs by securing a

captive market for their inputs. In essence, RoO could act as indirect subsidies for these upstream

producers.

Furthermore, we hypothesize that not all upstream producers have an equal demand for re-

strictive RoO. The effectiveness of RoO as a form of subsidy relies on the downstream producers’

ability to shift from external to within-PTA input suppliers. However, this transition is not always

feasible in the current landscape of global production. For instance, inputs such as specialized

machinery and advanced semiconductor components are notoriously difficult to substitute due to

their technical complexity and limited sources of production. In such cases, downstream producers

might choose to forgo preferential tariff cuts rather than switch their suppliers. Conversely, it may
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be easier to find alternative producers for more generic inputs, such as basic textiles and agri-

cultural products. As a result, upstream producers of substitutable inputs are likely to have the

strongest demand for restrictive RoO, as these restrictions could effectively compel downstream

producers to source from within the PTA, thereby benefiting these upstream producers.

To test this hypothesis, we construct an interaction term between product upstreamness and

substitutability to explain the variation in restrictive RoO as a form of subsidy. To maintain con-

sistency with previous analyses, we again control for key confounding variables such as preferential

margins, MFN rates, and previous export levels for both PTA partners. To construct our measure

of RoO treatment, we sum the number of outputs that impose restrictions on the use of a given

input. This approach is justified because the more outputs that enforce originating restrictions,

the higher the likelihood that the corresponding inputs will indeed be sourced within the PTA

region. As such, this measure captures the extent to which RoO act as a subsidy for upstream

producers, by increasing demand for their inputs within

We construct our upstreamness measures using two distinct approaches. First, we estimate

the upstreamness measure based on the industry-level input-output table in the U.S., following

the algorithm proposed by Antràs et al. (2012a). The central idea behind this approach is that

a product used more frequently as an input for other products is positioned further upstream in

the production process. A notable limitation of this measure is its inability to capture the input-

output relationships at the product level, owing to its dependence on highly aggregated industry-

level input-output tables. To address this empirical challenge, we leverage the comprehensive

RoO data we have collected to develop a more granular upstreamness measure. Specifically, we

calculate the difference between subsidizing and protectionist RoO across all PTAs. The intuition

here is that subsidizing RoO primarily benefit upstream products, while protectionist RoO are

more advantageous to downstream products. Therefore, if a product sees a higher incidence of
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Figure 5: Product Substitutability Predicts More Restrictive RoO for Upstream Prod-
ucts. This figure indicates that higher level of substitutability predicts more restrictive RoO for
upstream products but not downstream products. This is consistent with our second hypothesis
that substitutable input producers would demand more RoO as a subsidy.

subsidizing RoO compared to protectionist RoO, it is likely to be more upstream.12 We will

utilize both measures in our analysis to ensure robustness, and these original measures will be

made available for future research in our concordance package. Finally, our substitutability

measure is the import elasticity of substitution from Broda and Weinstein (2006), which is the

inverse of our differentiation measure in the previous analysis.13

Therefore, our model specification is the following with the consistent notations as before.

Again, we cluster our standard errors at the heading level to account for possible correlation.

RoOpi = β (Upstreamnessi × Substitutabilityi) +X⊤
piΩ + αp + γt + ϵpi. (2)

Figure 5 visualizes our results by plotting the predicted values of RoO across different levels

of product substitutability, distinguishing between upstream and downstream products. In this

figure, all other control variables are held constant at their mean values. The analysis reveals that

12The two measures are indeed positively correlated, with a correlation coefficient of 0.43.
13We take the log of substitutability measure due to its left-skewed nature.
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for upstream products, higher substitutability is associated with more restrictive RoO, whereas

this relationship does not hold for downstream products. This finding provides empirical support

for our second hypothesis, which posits that producers of more substitutable inputs are more likely

to demand restrictive RoO as a form of subsidy for themselves.

We also conduct additional analysis to examine whether these subsidizing RoO have an effect

on subsequent trade flows. Specifically, we test whether these RoO can explain the increasing

input trade between PTA countries compared to trade with the rest of the world. The results,

detailed in Appendix D.5, confirm our expectations. Substantially, we find that a 10% increase in

subsidizing RoO is associated with a 1% increase in input trade within PTA regions as a percentage

of total input trade of PTA countries, suggesting that these rules are effective in diverting trade

flows to benefit upstream producers within the agreement.

4.3 GVC Firms Demand Lenient RoO

In the previous sections, we found that downstream producers would seek RoO as import protec-

tion while upstream producers would favor RoO as subsidies. In this section, we explore whether

RoO also reflect the political demands of GVC firms. Our theory suggests that lenient RoO, when

combined with preferential tariffs, would bolster firms’ global production networks. In contrast,

stringent RoO would exclude GVC firms from the benefits of preferential trade liberalization. This

is because GVC firms, which rely on global inputs outside of PTA and supply finished products

to PTA partner countries, would inherently breach RoO provisions. As such, one might expect

these GVC firms to demand more lenient RoO.

However, empirically validating this hypothesis at the firm level poses a greater challenge than

the preceding two hypotheses. This is because the standard trade data available to researchers

captures only the aggregate trade volume at the country level, obscuring the value added from

global inputs on an individual firm basis and making it particularly challenging to identify GVC
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firms engaged in processing trade.

We overcome this empirical challenge by leveraging the Chinese Customs Data (CCD). The

CCD not only documents all trade transactions across Chinese borders as reported by firms, but

it also distinguishes processing trade, wherein GVC firms import global inputs and export the

completed products as described by Appendix E.2. As we discussed above, therefore, we expect

that GVC firms that have made any relation-specific investments outside of PTA would benefit

from relatively lenient RoO. Given that processing trade has consistently accounted for half of

China’s total trade, serving as a vital source of government revenue and local employment, there’s

a compelling reason to expect that when GVC firms dominate exports to PTA partners (i.e., a

higher proportion of processing export within total exports), their demand for more lenient RoO

would become more politically important.

To conduct our empirical analysis, we focus on product-level RoO for Chinese PTAs as our

outcome of interest. There are nine China-involved PTAs that have extensive RoO and fall into

our period of study, covering Australia, Chile, Costa Rica, Iceland, New Zealand, Peru, Singapore,

South Korea, and Switzerland. We follow the strategy in our first analysis to construct protection-

ist RoO measures—these RoO are most detrimental to Chinese GVC firms, that organized their

supply chains outside of PTA, and should face the strongest opposition when Chinese processing

export dominates. To obtain our primary variable of interest, we identify all Chinese GVC firms

that import global inputs and export final outputs to PTA partner countries three years prior

to PTA enforcement.14 We then calculate these firms’ processing export as a percentage of total

export at the HS six-digit product level as our treatment. For control variables (X), we add

preferential margins, MFN rates, product characteristics, total export volume, as well as PTA and

14We have also tried different number of years in Appendix E.4.

24



0 20 40 60 80 100

1.
8

1.
9

2.
0

2.
1

2.
2

Percentage of Processing Export

P
re

di
ct

ed
 V

al
ue

 fo
r 

R
oO

 
 L

en
ie

nt
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
  R

es
tr

ic
tiv

e

Average RoO

Figure 6: Higher Percentage of Processing Export Leads to More Lenient RoO. This
figure indicates that higher percentage of processing export predicts more lenient RoO across all
products. These RoO reflect the interests of MNCs that established production networks outside
of the PTAs.

heading fixed effects (αp and ϕh respectively). Formally, our model specification is:15

RoOpi = β Processing Exportpi +X⊤
piΩ + αp + ϕh + ϵpi. (3)

In Figure 6, we present our findings separately for all product lines (Model (1) and (2)) and

only for those where processing export takes place (Model (3) and (4)). The results clearly

demonstrate that when Chinese processing export exists and dominates, RoO become much more

lenient. Our findings have important implications for understanding political cleavages even among

MNCs, depending on their established global value chain structures. Specifically, firms with GVCs

organized outside PTAs would resist stringent RoO, as these could disrupt their existing supply

chain partnerships. In contrast, firms with GVCs centered on a narrower regional scope might

either advocate for forming PTAs with specific countries or become staunch proponents of stringent

15Compared with previous anaysis, we do not need to include year fixed effects because all Chinese PTAs take
effect in different years. We can also add heading fixed effects here, as our key treatment variable has notable
variation within headings.
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Figure 7: Processing Export Has Larger Negative Effects on RoO for Downstream
Products. This figure indicates that larger portion of processing export leads to more lenient
RoO, especially for downstream products where RoO are most binding. This is consistent with
our expectation that MNCs would demand less stringent RoO for downstream products.

RoO. In fact, such a distinct political divide emerges due to the complexity and specificity of RoO.

Finally, we explore what types of products are more likely to reflect the demand of GVC firms

in China. Figure 7 indicates that downstream products experience the most pronounced influence

of GVCs. This is consistent with our earlier discussion that RoO are most effective in protecting

downstream products (Section 4.1). This is because they can impose restrictions on as many

inputs as possible, effectively disqualifying products labeled as “made in the world.” Given that

these RoO pose particular constraints for processing trade, we anticipate GVC firms will especially

seek more lenient RoO when exporting downstream goods. Indeed, we find a distinct trend: as

a product’s downstreamness increases, the impact of processing export on RoO restrictiveness

becomes more evident.
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5 Concluding Remarks

Many scholars have contributed to our understanding of trade policy and its distributional con-

sequences. But with the rise of global production, traditional policy measures have proved to

be much less effective with complicated and even counterproductive implications. For instance,

tariffs set to protect domestic industries may end up hurting domestic firms that rely on the im-

port of cheap inputs. Nowadays, countries have increasingly resorted to more carefully designed

policy instrument to reshape GVCs to their favor. This has resulted in the expansion of non-tariff

barriers that is aimed to govern the formation of GVCs.

Our paper examines the primary policy tool that govern global production—RoO. We show

that when combined with preferential tariffs, RoO can enable national governments to achieve

three policy objectives simultaneously: (1) to protect domestic downstream producers, (2) to

subsidize domestic upstream producers, and (3) to reinforce existing GVCs. We construct the

first comprehensive dataset on RoO, create original and appropriate measures, and combine them

with granular tariff and trade data. This offers the opportunity to conduct the first systematic

test of how national governments intervene in global production based on their political interests.

Future research should continue our efforts to explore new policy tools and underlying political

interests with the deepening of GVCs. This will contribute to our understanding of how govern-

ments have done and should do to manage increasingly complex interdependencies. Specifically,

will policy tools like RoO further divide countries into different trading blocs? Or will the pro-

liferation of RoO eventually push countries to harmonize these complex and often inconsistent

provisions? On the other hand, what are the responses of firms that organize global production

but occupy different positions along the GVCs? These will become important questions for the

field of international relations and political science in general.
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Antràs, Pol, Davin Chor, Thibault Fally, and Russell Hillberry. 2012b. “Measuring the Upstream-
ness of Production and Trade Flows.” American Economic Review 102 (May): 412–416.

Baccini, Leonardo, Pablo M Pinto, and Stephen Weymouth. 2017. “The Distributional Conse-
quences of Preferential Trade Liberalization: Firm-Level Evidence.” International Organization
71 (2): 373–395.

Balassa, Bela. 1965. “Trade Liberalisation and “Revealed” Comparative Advantage.” The Manch-
ester School 33 (2): 99–123.

Barari, Soubhik Barari, and In Song Kim. 2020. “Democracy and Trade Policy at the Product
Level.” Working paper available at http://web.mit.edu/insong/www/pdf/poltrade.
pdf.

Boehm, Christoph E, Aaron Flaaen, and Nitya Pandalai-Nayar. 2019. “Input Linkages and the
Transmission of Shocks: Firm-Level Evidence from the 2011 Tohoku Earthquake.” Journal of
International Economics 101 (1): 60–75.

Broda, Christian, and David E. Weinstein. 2006. “Globalization and the Gains from Variety.”
Quarterly Journal of Economics 121 (2): 541-585.

Cadot, Olivier. 2006. The Origin of Goods: Rules of Origin in Regional Trade Agreements. Oxford;
New York: Oxford University Press, 2006.

Carnegie, Allison. 2014. “States Held Hostage: Political Hold-Up Problems and the Effects of
International Institutions.” American Political Science Review 108 (1): 54–70.

Chase, Kerry A. 2008. “Protecting Free Trade: The Political Economy of Rules of Origin.”
International Organization 62 (3): 507–530.

Conconi, Paola, Manuel Garcia-Santana, Laura Puccio, and Roberto Venturini. 2018. “From Final
Goods to Inputs: The Protectionist Effect of Rules of Origin.” American Economic Review
108 (8): 2335–2365.

Dai, Mi, Madhura Maitra, and Miaojie Yu. 2016. “Unexceptional Exporter Performance in China?
The Role of Processing Trade.” Journal of Development Economics 121: 177–189.

Duttagupta, Rupa, and Arvind Panagariya. 2007. “Free Trade Areas and Rules of Origin: Eco-
nomics and Politics.” Economics and Politics 19 (2): 169–190.

28

http://web.mit.edu/insong/www/pdf/poltrade.pdf
http://web.mit.edu/insong/www/pdf/poltrade.pdf


Estevadeordal, Antoni. 2000. “Negotiating Preferential Market Access: The Case of the North
American Free Trade Agreement.” Journal of World Trade 34 (1): 141–166.

Felbermayr, Gabriel, Feodora Teti, and Erdal Yalcin. 2019. “Rules of Origin and the Profitability
of Trade Deflection.” Journal of International Economics 121.

Grossman, Gene M. 1981. “The Theory of Domestic Content Protection and Content Preference.”
The Quarterly Journal of Economics 96 (4): 583–603.

Gulotty, Robert, and Xiaojun Li. 2020. “Anticipating Exclusion: Global Supply Chains and
Chinese Business Responses to the Trans-Pacific Partnership.” Business and Politics 22 (2):
253–278.

Jensen, J. Bradford, Dennis P. Quinn, and Stephen Weymouth. 2015. “The Influence of Firm
Global Supply Chains and Foreign Currency Undervaluations on US Trade Disputes.” Interna-
tional Organization 69 (4): 913–947.

Johns, Leslie, and Rachel L. Wellhausen. 2016. “Under One Roof: Supply Chains and the Pro-
tection of Foreign Investment.” American Political Science Review 110 (1): 31–51.

Kim, In Song. 2017. “Political Cleavages within Industry: Firm-Level Lobbying for Trade Liber-
alization.” American Political Science Review 111 (1): 1–20.

Kim, In Song, Helen Milner, Thomas Bernauer, Iain Osgood, Gabriele Spilker, and Dustin Tingley
Tingley. 2019. “Firms and Global Value Chains: Identifying Firms’ Multidimensional Trade
Preferences.” International Studies Quarterly 63 (1): 153–167.

Kim, In Song, and Iain Osgood. 2019. “Firms in Trade and Trade Politics.” Annual Review of
Political Science 22 (1): 399–417.

Kim, Soo Yeon, and B. Peter Rosendorff. 2021. “Firms, States, and Global Production.” Eco-
nomics and Politics 33: 405–414.

Kono, Daniel Y. 2006. “Optimal Obfuscation: Democracy and Trade Policy Transparency.”
American Political Science Review 100 (3): 369–384.

Koopman, Robert, Zhi Wang, and Shang-Jin Wei. 2012. “Estimating Domestic Content in Exports
When Processing Trade Is Pervasive.” Journal of development economics 99 (1): 178–189.

Laaker, Dillon. 2019. “Preferential Rules of Origin: Deflection or Protection?” Working paper
available at www.peio.me/wp-content/uploads/2020/01/PEIO13_paper_98.pdf.

Ludema, Rodney D., Anna Maria Mayda, Miaojie Yu, and Zhi Yu. 2019. “The Political Economy
of Protection in GVCs: Evidence from Chinese Micro Data.” Journal of International Economics
131.

Meckling, Jonas, and Llewelyn Hughes. 2017. “Globalizing Solar: Global Supply Chains and Trade
Preferences.” International Studies Quarterly 61 (2): 225–235.

Milner, Helen V, and Edward D Mansfield. 2012. Votes, Vetoes, and the Political Economy of
International Trade Agreements. Princeton: Princeton University Press.

Milner, Helen V, and Keiko Kubota. 2005. “Why the Move to Free Trade? Democracy and Trade
Policy in the Developing Countries.” International Organization 59 (1): 107–143.

29

www.peio.me/wp-content/uploads/2020/01/PEIO13_paper_98.pdf


Neilson, Jeffrey, Bill Pritchard, and Henry Waichung Yeung. 2014. “Global Value Chains and
Global Production Networks in the Changing International Political Economy: An Introduc-
tion.” Review of International Political Economy 21 (1): 1–8.

Osgood, Iain. 2018. “Globalizing the Supply Chain: Firm and Industrial Support for US Trade
Agreements.” International Organization 72 (2): 455–484.

Rauch, James. 1999. “Networks Versus Markets in International Trade.” Journal of International
Economics 48 (1): 7–35.

Viner, Jacob. 1950. The Customs Union Issue. Oxford University Press, USA.

Zeng, Ka, Karen Sebold, and Yue Lu. 2020. “Global Value Chains and Corporate Lobbying for
Trade Liberalization.” Review of International Organizations 15 (2): 409–443.

Zeng, Ka, and Xiaojun Li. 2021. Global Value Chains and the Politics of Preferential Trade
Liberalization. University of Michigan Press.

Zhang, Hao. 2023. “Commerce, Coalitions, and Global Value Chains: Coordinated and Collec-
tive Lobbying on Trade.” Working paper available at https://papers.ssrn.com/sol3/
papers.cfm?abstract_id=4527143.

30

https://papers.ssrn.com/sol3/papers.cfm?abstract_id=4527143
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=4527143


Supplementary Appendix

A The Harmonized System and RoO

Figure A1: The Harmonized System and RoO. This figure shows the anatomy of the HS
codes, based on which RoO are formulated. The HS codes follow a hierarchical structure where
the first two digits refer to the broadest category called chapter, the second two digits further
specify the good into heading, and the third two digits determine the subheading. Almost all
product-specific RoO are written at HS six-digit level where the HS codes are standardized across
countries. Essentially, tariff classification requirement of the RoO require that inputs sourced from
a third country must under go either chapter, heading, or subheading change in the PTA regions.
The chapter change requirement will be the most restrictive as very substantial transformation
must be made. There may be additional requirements to tariff classification changes, such as
exceptions, wholly obtained requirements, value content requirements, and technical requirements
that further complicate the rules.
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B List of PTAs
We have processed the following 121 PTAs to construct the product-specific RoO measures. We
now list them below by country and country bloc in ISO codes. Note that some PTAs are repeated.

� CHN: CHL-CHN, CRI-CHN, ISL-CHN, KOR-CHN, NZL-CHN, PER-CHN, SGP-CHN,
CHE-CHN, ASEAN-CHN, AUS-CHN

� USA: AUS-USA, BHR-USA, CHL-USA, COL-USA, KOR-USA, MAR-USA, OMN-USA,
PAN-USA, PER-USA, CAFTA, SGP-USA, NAFTA, USMCA

� EU: BIH-EU, EGY-EU, ESA-EU, EU-FRO, EU-GEO, EU-ISR, EU-JOR, EU-KOR, EU-
LBN, EU-MKD, EU-MDA, EU-MNE, EU-MAR, ALB-EU, DZA-EU, EU-PSE, EU-SRB,
EU-SADC

� JPN: AUS-JPN, BRN-JPN, IND-JPN, IDN-JPN, JPN-MYS, JPN-MEX, JPN-PER, JPN-
PHL, JPN-SGP, CHE-JPN, JPN-THA, JPN-VNM, ASEAN-JPN

� KOR: AUS-KOR, CAN-KOR, CHL-KOR, CHN-KOR, COL-KOR, EU-KOR, IND-KOR,
KOR-PER, KOR-SGP, KOR-TUR, KOR-USA, ASEAN-KOR, VNM-KOR

� CAN: CAN-CHL, CAN-COL, CAN-CRI, CAN-HND, CAN-ISR, CAN-JOR, CAN-KOR,
CAN-PAN, CAN-PER, NAFTA, USMCA

� IND: IND-JPN, IND-KOR, IND-MYS, IND-SGP

� SGP: IND-SGP, JPN-SGP, KOR-SGP, NZL-SGP, PAN-SGP, PER-SGP, SGP-TWN, SGP-
USA, AUS-SGP, CHN-SGP, CRI-SGP, TUR-SGP

� MEX: JPN-MEX, MEX-PAN, MEX-PER, MEX-URG, ARG-MEX, ISR-MEX, BOL-MEX,
BRA-MEX, CHL-MEX, MEX-TRIANGLE, COL-MEX, NAFTA, USMCA

� CHE: CHE-JPN, CHE-CHN

� TWN: NZL-TWN, NIC-TWN, PAN-TWN, SGP-TWN, HND-TWN, GTM-TWN

� THA: AUS-THA, THA-NZL, PER-THA, JPN-THA

� MYS: PAK-MYS, CHL-MYS, NZL-MYS, NZL-MYS, TUR-MYS, AUS-MYS, JPN-MYS

� AUS:AUS-IDN, AUS-PER, AUS-MYS, AUS-CHL, AUS-THA, AUS-USA, AUS-CHN, AUS-
JPN, AUS-KOR, AUS-SGP

� VNM: VNM-KOR, VNM-CHL, VNM-JPN

� IDN: IDN-CHL, IDN-EFTA, AUS-IDN, IDN-CHL

� TUR: TUR-CHL, TUR-EGY, TUR-FRO, TUR-GEO, TUR-MYS, TUR-MUS, TUR-MDA,
TUR-MNE, TUR-MAR, TUR-MKD, TUR-SRB, TUR-SGP, TUR-TUN, TUR-KOR
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C Protectionist RoO

C.1 Summary Statistics

Table A1: Summary Statistics

Statistic N Mean St. Dev. Min Max

PrefMargin (logged) 54,481 2.576 1.363 −6.867 9.352
RoO (logged) 37,784 3.242 1.714 0.693 6.969
MFN (logged) 54,481 4.174 1.018 0.352 11.334
Full Liberalization 54,481 0.815 0.747 0 2
Downstreamness 42,770 3.173 0.774 1.059 4.285
Differentation 51,822 0.344 0.179 0.005 0.931
Export (logged) 54,481 6.867 5.762 0.000 21.541

C.2 Main Regression Results

Table A2: Preferential Margins Predict Restrictive RoO for Downstream Products

Dependent variable:

RoO Restrictiveness

(1) (2) (3) (4)

Prefmargin −0.287∗∗∗ −0.549∗∗∗ −0.470∗∗∗ −0.333∗∗∗

(0.087) (0.071) (0.068) (0.054)

Downstreamness 0.095 −0.085 0.018 −0.040
(0.135) (0.115) (0.110) (0.080)

Prefmargin × Downstreamness 0.151∗∗∗ 0.131∗∗∗ 0.112∗∗∗ 0.113∗∗∗

(0.023) (0.021) (0.020) (0.014)

Differentiation 0.161 0.420∗∗ −0.676∗∗∗

(0.169) (0.170) (0.143)

MFN Rate 0.767∗∗∗ 0.677∗∗∗ 0.467∗∗∗

(0.058) (0.057) (0.050)

Full Liberalization 0.116∗∗∗ 0.126∗∗∗ −0.478∗∗∗

(0.033) (0.030) (0.042)

Export −0.038∗∗∗ −0.035∗∗∗

(0.003) (0.003)

Constant 2.393∗∗∗ 0.442 0.774∗∗

(0.419) (0.374) (0.363)

PTA FE ✓
Year FE ✓
Observations 29,676 29,343 29,343 29,343
Adjusted R2 0.114 0.205 0.247 0.478

Note: Cluster-robust standard errors at headings.
∗p<0.1; ∗∗p<0.05; ∗∗∗p<0.01
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C.3 Regression Results with EU PTAs

Table A3: Preferential Margins Predict Restrictive RoO for Downstream Products (EU PTAs)

Dependent variable:

RoO Restrictiveness

(1) (2) (3) (4)

Prefmargin −0.253∗∗∗ −0.561∗∗∗ −0.466∗∗∗ −0.395∗∗∗

(0.086) (0.071) (0.067) (0.057)

Downstreamness 0.078 −0.107 0.006 −0.109
(0.133) (0.116) (0.111) (0.074)

Prefmargin × Downstreamness 0.150∗∗∗ 0.135∗∗∗ 0.113∗∗∗ 0.132∗∗∗

(0.023) (0.021) (0.020) (0.015)

Differentiation 0.327∗ 0.563∗∗∗ −0.599∗∗∗

(0.170) (0.169) (0.140)

MFN Rate 0.791∗∗∗ 0.699∗∗∗ 0.439∗∗∗

(0.060) (0.058) (0.048)

Full Liberalization 0.220∗∗∗ 0.224∗∗∗ −0.498∗∗∗

(0.032) (0.030) (0.041)

Export −0.038∗∗∗ −0.034∗∗∗

(0.003) (0.003)

Constant 2.282∗∗∗ 0.210 0.520
(0.406) (0.370) (0.362)

PTA FE ✓
Year FE ✓
Observations 31,277 30,911 30,911 30,911
Adjusted R2 0.118 0.201 0.243 0.497

Note: Cluster-robust standard errors at headings.
∗p<0.1; ∗∗p<0.05; ∗∗∗p<0.01
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C.4 Policy Effects of Protectionist RoO

C.4.1 Summary Statistics

Table A4: Summary Statistics

Statistic N Mean St. Dev. Min Max

Import Increase 206,136 −1.488 6.851 −22.774 20.536
PrefMargin 385,700 5.106 4.140 0.002 25.000
RoO (logged) 385,700 1.727 1.720 0.000 6.969
MFN (logged) 385,700 1.854 0.696 0.002 7.401
Downstreamness 376,151 3.461 0.911 1.000 4.831
Differentation 361,656 0.456 0.201 0.009 0.871

C.4.2 Main Results

We first posit that RoO can act as a substitute for tariff protection, counteracting the trade-
promoting effects of tariff reductions. Our contention is that even significant tariff reductions
may not result in considerable trade expansion between PTA partners if accompanying RoO are
restrictive. If validated, this viewpoint would challenge the common practice of equating tariff
reduction with trade liberalization, without considering the intricacies of RoO restrictiveness.
Moreover, we undertake separate analyses for upstream and downstream products. We hypothesize
that the dampening effect of RoO might be most pronounced for downstream products. This stems
from our expectation that RoO, as a unique tool potentially replacing other trade barriers like
tariffs, might be viable only for downstream goods due to its inherent design of regulating upstream
input usages.

To investigate the potential substitutive effect of RoO, we focus on the interaction term between
RoO and preferential margins, while accounting for various other factors that may influence both
trade volume and trade policies. To construct our outcome of interest, we calculate the logged
change in imports between PTA partners (%) after the given PTA enters into force. This quantity
is calculated for each PTA and HS 6-digit product code.16 To account for both short-term and
long-term adjustments in trade while addressing any potential measurement issues, we compare
the change in imports one to three years before and seven to nine years after each PTA, averaging
the trade volume in each of the three-year periods.

Figure A2 presents our findings for downstream (left panel) and upstream (right panel) goods,
respectively. Specifically, we visualize the predicted changes in trade volume (vertical axis) as a
result of a wide range of preferential margins (horizontal axis) based on a series of Monte Carlo
simulations. Consistent with our expectations, there are marked differences in the estimated
effects for downstream products with no RoO compared to those with restrictive RoO. Panel (a)
shows that, even with substantial tariff reductions (for instance, a 10 percentage point decrease
in applied tariff), trade volume remains stable when paired with strict RoO (as indicated by the
triangle estimates). This contrasts with a marked increase in trade for products without RoO (as
indicated by the solid circle estimates). Notably, the estimated effects, though not statistically
significant, trend negatively, suggesting that bilateral trade might decrease even with a significant
tariff reduction. This implies that governments might implement symbolic tariff cuts, yet still
manage to shield sensitive downstream products through the use of RoO. Conversely, Panel (b)
indicates minimal variation in trade for upstream products regardless of RoO presence—with

16Since RoO are hammered out by both partners, we consider imports from both ways.
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Figure A2: RoO mitigate the trade-increasing effect of preferential margin for down-
stream products. This figure shows the predicted increase in trade for products with no RoO
versus restrictive RoO across various levels of preferential margins. We note that only for down-
stream products, RoO lead to substantial difference in trade increase. Specifically, products with-
out RoO are predicted to have much larger increase in trade than those with restrictive RoO.

preferential margins leading to significant trade increases post-PTA with deeper tariff cuts. These
findings underscore the importance for researchers to consider RoO to accurately gauge the extent
of trade liberalization in contemporary PTAs. Detailed regression results and robustness checks
can be found below.

Table A5: Substitution/Protectionist Effect of RoO

Dependent variable:

Import Increase

(1) All (2) All (3) Upstream (4) Downstream

PrefMargin 0.023∗∗∗ 0.035∗∗∗ 0.065∗∗∗ 0.025∗∗∗

(0.007) (0.007) (0.012) (0.009)
RoO −0.163∗∗∗ −0.240∗∗∗ −0.113∗∗∗

(0.023) (0.031) (0.027)
Prefmargin:RoO −0.004∗ 0.001 −0.007∗∗∗

(0.002) (0.004) (0.003)
MFN 0.035∗∗∗ 0.034∗∗∗ 0.019∗∗∗ 0.045∗∗∗

(0.004) (0.004) (0.005) (0.005)
Downstreamness −0.087 0.147

(0.165) (0.115)
Differentiation 1.320 −0.219

(2.488) (1.326)

PTA FE ✓ ✓ ✓ ✓
Head FE ✓ ✓ ✓ ✓
Observations 206,136 206,136 90,472 102,095
Adjusted R2 0.463 0.464 0.463 0.516

Note: Cluster-robust standard errors at headings.
∗p<0.1; ∗∗p<0.05; ∗∗∗p<0.01
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C.4.3 Marginal Effect Plot
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Figure A3: Marginal Effect of PrefMargin on Import Increase across RoO for Down-
stream Products. This figure shows the marginal effect of preferential margins on import
increase across RoO, based on the regression results in Table A5, Model 4. For downstream prod-
ucts, preferential tariff cuts lead to large increase in import between PTA partners, but only when
RoO are lenient. When RoO become more restrictive, the marginal effect of preferential margins
decreases to a negative level which is statistically indistinguishable from zero.
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C.4.4 Regression Results for Full Sample

Compared with Table A5, we report the regression results that include the full sample, i.e., all
product lines that have preferential margins larger or smaller than 25%. Our results still hold, as
the interaction between preferential margins and RoO are negative and statistically significant at
the conventional level.

Table A6: Substitution/Protectionist Effect of RoO (Full Sample)

Dependent variable:

Import Increase

(1) All (2) All (3) Upstream (4) Downstream

PrefMargin 0.016∗∗∗ 0.026∗∗∗ 0.059∗∗∗ 0.009
(0.005) (0.006) (0.010) (0.009)

RoO −0.165∗∗∗ −0.215∗∗∗ −0.132∗∗∗

(0.018) (0.029) (0.021)
PrefMargin:RoO −0.003∗∗ −0.003 −0.003∗∗

(0.001) (0.004) (0.002)
MFN 0.013∗∗∗ 0.013∗∗∗ 0.001 0.022∗∗∗

(0.004) (0.003) (0.003) (0.007)
Downstreamness −0.112 0.145

(0.163) (0.114)
Differentiation 1.276 −0.433

(2.507) (1.426)

PTA FE ✓ ✓ ✓ ✓
Head FE ✓ ✓ ✓ ✓
Observations 210,116 210,116 92,814 104,945
Adjusted R2 0.461 0.462 0.464 0.511

Note: Cluster-robust standard errors at headings.
∗p<0.1; ∗∗p<0.05; ∗∗∗p<0.01
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C.4.5 Regression Results with EU PTAs

We include EU PTAs in our sample and conduct robustness checks below. All our results appear
similar even with EU PTAs.

Table A7: Substitution/Protectionist Effect of RoO (EU PTAs)

Dependent variable:

Trade Increase

(1) All (2) All (3) Upstream (4) Downstream

PrefMargin 0.011∗ 0.015∗∗ 0.052∗∗∗ −0.00004
(0.006) (0.007) (0.011) (0.009)

RoO −0.152∗∗∗ −0.230∗∗∗ −0.089∗∗∗

(0.019) (0.025) (0.024)
PrefMargin:RoO −0.002 −0.003 −0.004∗∗

(0.002) (0.004) (0.002)
MFN 0.027∗∗∗ 0.026∗∗∗ 0.015∗∗∗ 0.035∗∗∗

(0.003) (0.003) (0.005) (0.005)
Downstreamness −0.112 0.136

(0.153) (0.107)
Differentiation 2.245 0.630

(3.201) (0.795)

PTA FE ✓ ✓ ✓ ✓
Head FE ✓ ✓ ✓ ✓
Observations 267,066 267,066 117,262 130,733
Adjusted R2 0.457 0.458 0.466 0.511

Note: Cluster-robust standard errors at headings.
∗p<0.1; ∗∗p<0.05; ∗∗∗p<0.01
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C.4.6 Regression Results for Earlier Years

While the main results calculate import increase based on the trade data seven to nine years after
the PTA. We recalculate the quantity by using earlier years and reestimate our regressions. Our
main results still hold for these earlier years.

Table A8: Substitution/Protectionist Effect of RoO (Earlier Years)

Dependent variable:

Import Increase (5-7 Years After PTA)

(1) All (2) All (3) Upstream (4) Downstream

PrefMargin 0.019∗∗∗ 0.060∗∗∗ 0.085∗∗∗ 0.050∗∗∗

(0.007) (0.008) (0.014) (0.010)
RoO 0.035 −0.059∗ 0.083∗∗∗

(0.023) (0.034) (0.028)
PrefMargin:RoO −0.008∗∗∗ −0.0002 −0.010∗∗∗

(0.002) (0.005) (0.003)

Controls ✓ ✓
PTA FE ✓ ✓ ✓ ✓
Head FE ✓ ✓ ✓ ✓
Observations 206,136 146,471 64,835 72,973
Adjusted R2 0.385 0.442 0.443 0.479

Dependent variable:

Import Increase (3-5 Years After PTA)

(1) All (2) All (3) Upstream (4) Downstream

PrefMargin 0.022∗∗∗ 0.053∗∗∗ 0.061∗∗∗ 0.048∗∗∗

(0.006) (0.007) (0.012) (0.009)
RoO 0.035∗ −0.058∗∗ 0.061∗∗

(0.021) (0.028) (0.027)
PrefMargin:RoO −0.005∗∗ 0.005 −0.007∗∗

(0.003) (0.004) (0.003)

Controls ✓ ✓
PTA FE ✓ ✓ ✓ ✓
Head FE ✓ ✓ ✓ ✓
Observations 206,136 146,471 64,835 72,973
Adjusted R2 0.058 0.061 0.057 0.063

Note: Cluster-robust standard errors at headings.
∗p<0.1; ∗∗p<0.05; ∗∗∗p<0.01
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D Subsidizing RoO

D.1 Summary Statistics

Table A9: Summary Statistics

Statistic N Mean St. Dev. Min Max

RoO (logged) 52,307 2.163 1.860 0.000 6.633
PrefMargin (logged) 52,307 3.128 0.999 0.207 8.541
Export (logged) 52,307 5.784 5.354 0.693 20.211
Upstream Product (IO Table-Based) 41,046 0.533 0.499 0 1
Upstream Product (RoO-Based) 52,307 0.530 0.499 0 1
Substitutability 51,177 1.221 0.651 0.072 5.278

D.2 Main Results

Table A10: Subsidizing Effects of RoO

Dependent variable:

Subsidizing RoO

(1) (2) (3) (4)

Substitutability −0.148∗ −0.142∗ −0.051 −0.070
(0.081) (0.084) (0.069) (0.055)

Upstream Product (IO Table-Based) −0.289 −0.287 −0.095
(0.202) (0.203) (0.172)

Upstream Product (RoO-Based) −0.088
(0.129)

PrefMargin 0.106∗∗∗ 0.108∗∗∗ 0.062∗∗ 0.069∗∗∗

(0.024) (0.024) (0.027) (0.024)

MFN Rate 0.401∗∗∗ 0.403∗∗∗ 0.460∗∗∗ 0.495∗∗∗

(0.031) (0.031) (0.045) (0.040)

Lagged Export to Partner 0.005 −0.038∗∗∗ −0.034∗∗∗

(0.003) (0.004) (0.003)

Substitutability × Upstream Product (IO Table-Based) 0.263∗∗∗ 0.262∗∗∗ 0.165∗

(0.096) (0.097) (0.085)

Substitutability × Upstream Product (RoO-Based) 0.329∗∗∗

(0.068)

Constant 0.545∗∗∗ 0.508∗∗∗

(0.177) (0.183)

PTA Fixed Effect ✓ ✓
Year Fixed Effect ✓ ✓
Observations 37,188 37,188 37,188 47,156

Note: Clustered Robust Standard Errors at Heading Level.

41



D.3 Regression Results with Alternative Upstream Measures

Table A11: Subsidizing Effects of RoO (Alternative Upstream Measures)

Dependent variable:

Subsidizing RoO

(1) Mean Cutoff (2) Median Cutoff (3) Continuous

Substitutability −0.070 −0.033 0.097∗∗

(0.055) (0.050) (0.041)

Upstream Product (RoO-Based) −0.088 0.030
(0.129) (0.129)

Upstreamness (RoO-Based) 0.292∗

(0.155)

PrefMargin 0.069∗∗∗ 0.071∗∗∗ 0.081∗∗∗

(0.024) (0.024) (0.023)

MFN Rate 0.495∗∗∗ 0.491∗∗∗ 0.504∗∗∗

(0.040) (0.039) (0.039)

Lagged Export to Partner −0.034∗∗∗ −0.034∗∗∗ −0.032∗∗∗

(0.003) (0.003) (0.003)

Substitutability × Upstream Product (RoO-Based) 0.329∗∗∗ 0.304∗∗∗

(0.068) (0.068)

Substitutability × Upstreamness (RoO-Based) 0.138∗∗

(0.065)

PTA Fixed Effect ✓ ✓ ✓
Year Fixed Effect ✓ ✓ ✓
Observations 47,156 47,156 47,156

Note: Clustered Robust Standard Errors at Heading Level.
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D.4 Regression Results with EU PTAs

Table A12: Subsidizing Effects of RoO (EU PTAs)

Dependent variable:

Subsidizing RoO

(1) (2) (3) (4)

Substitutability −0.190∗∗ −0.187∗∗ −0.050 0.274∗∗∗

(0.076) (0.078) (0.067) (0.058)

Upstream Product (IO Table-Based) −0.305 −0.303 −0.098
(0.199) (0.199) (0.169)

Upstream Product (RoO-Based) −0.148
(0.127)

PrefMargin 0.077∗∗∗ 0.078∗∗∗ 0.051∗ 0.056∗∗

(0.024) (0.023) (0.026) (0.024)

MFN Rate 0.424∗∗∗ 0.425∗∗∗ 0.450∗∗∗ 0.490∗∗∗

(0.031) (0.031) (0.045) (0.040)

Lagged Export to Partner 0.003 −0.036∗∗∗ −0.033∗∗∗

(0.003) (0.004) (0.003)

Substitutability × Upstream Product (IO Table-Based) 0.291∗∗∗ 0.291∗∗∗ 0.167∗∗

(0.092) (0.093) (0.084)

Substitutability × Upstream Product (RoO-Based) 0.392∗∗∗

(0.066)

Constant 0.545∗∗∗ 0.508∗∗∗

(0.177) (0.183)

PTA Fixed Effect ✓ ✓
Year Fixed Effect ✓ ✓
Observations 39,276 39,276 39,276 49,756

Note: Clustered Robust Standard Errors at Heading Level.
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D.5 Policy Effects of Subsidizing RoO

D.5.1 Summary Statistics

Table A13: Summary Statistics

Statistic N Mean St. Dev. Min Max

Export to Partner (logged) 1,358,043 11.038 3.174 0.000 22.953
Export to World (logged) 1,358,043 14.583 2.494 0.693 26.258
PrefMargin (logged) 1,358,043 0.840 0.916 0.000 8.641
RoO (logged) 2,659,956 1.774 1.668 0.000 7.430
Differentiation 2,553,865 0.346 0.177 0.005 0.931
Differentiated Product 2,555,607 0.651 0.469 0.000 1.000
Downstreamness 2,631,280 3.285 0.624 1.000 4.602

D.5.2 Main Results

Our second hypothesis states that RoO can serve as input subsidies for upstream goods. Specifi-
cally, downstream producers within the PTA would now consider cutting of their supply chain with
external partners while forming new one with PTA partners. This implies that governments can
employ RoO to manipulate GVCs to cater for their domestic upstream producers. More broadly,
we contend that firms’ organization of GVCs is often endogenous to the politics of RoO.

This hypothesis also specifies the policy mechanism of trade diversion under PTAs. While
numerous studies have observed that PTAs lead to both trade creation and trade diversion since the
distinction was first presented by Viner (1950), we argue that this PTA effect is not uniform across
all products. This is because RoO’s role as an export subsidy should hinge on the substitutability
of goods. Often, exporters within the PTA must shift their input suppliers from a third country
to a PTA member to meet the original requirements. Consequently, input suppliers within the
PTA receive an effective subsidy to produce and export, whereas external input suppliers are
sidelined from the advantages of preferential trade liberalization. We assert that this is only
feasible when products are substitutable and when companies have yet to solidify their relation-
specific investments, which we delve into further in the subsequent section.

To test this function of RoO, we first construct our outcome variable that measures the change
in input trade within PTAs. To be consistent with the previous analysis, we collect bilateral trade
data for upstream products between PTA partners from three years before the PTA to ten years
after the PTA. We then calculate input trade with the PTA partner as a percentage of total trade
for a given country and a given product—input trade ratio.17 Finally, we calculate the logged
change in input trade ratio for each year compared with the baseline level, which is set to be three
years before the PTA.

There is one important note about this measurement. In theory, RoO may subsidize all input
suppliers within PTAs, but in practice, only those that enjoy comparative advantages may demon-
strate increased production and export. To distinguish which PTA partner will truly benefit from
RoO as input subsidies, we rely on the classical concept of “revealed comparative advantage”
(Balassa, 1965). The key idea is that the country enjoying higher level of input trade ratio before
the PTA enforcement reveals its comparative advantage and therefore tend to experience expan-
sion in input supplies. For each PTA and for each product, we keep the country with “revealed
comparative advantage” in our regression analysis.

We construct our measure for subsidizing RoO and account for the same set of control variables
and PTA and heading fixed effects and cluster our standard errors at headings as in Conconi et al.

17We denote a given upstream product as here to differentiate from our first analysis.
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Figure A4: RoO subsidize trade in substitutable inputs within PTAs. This figure shows
the effect of RoO on input trade within PTAs. Among upstream products, substitutable ones
tend to see more significant increase in trade than differentiated ones.

(2018). Therefore, our model specification is:

∆Input Trade Ratiopi = βRoOpi +X⊤
piΩ + αp + γh + ϵpi. (A1)

We visualize the effect of RoO on the change in input trade ratio in Figure A4. We show
that the effect is positive and significant for substitutable products (Panel (a)), but not so much
for differentiated products (Panel (b)). Hence, we do observe that RoO result in larger increase
in input trade ratio within the PTA at the expense of external suppliers. However, switching of
input suppliers is mostly taking place for substitutable products. Substantially, 10% increase in
RoO restrictiveness leads to 1% increase in input trade ratio six years after the PTA relative to
that before the PTA. These results are robust when we control for VA requirements or include EU
PTAs (see Appendix D.5.3). Finally, to assess whether companies might foresee the implications
of a PTA or influence the RoO based on their existing supply chain linkages, we conducted a
placebo test. As expected, our results indicate no evidence that RoO ratified at time t influence
trade patterns before the agreement’s enactment.
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D.5.3 Dynamic Effect with VA Requirements
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(a) Substitutable Product
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Figure A5: RoO subsidize trade in substitutable inputs within PTAs, even after con-
trolling for VA requirements.

D.5.4 Dynamic Effect with EU PTAs
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Figure A6: RoO subsidize trade in substitutable inputs within PTAs, even after in-
cluding EU PTAs whose RoO are more irregular and difficult to measure.
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E RoO and GVC Firms

E.1 Summary Statistics

Table A14: Summary Statistics

Statistic N Mean St. Dev. Min Max

Processing Export 11,561 0.266 0.313 0.000 1.000
PrefMargin (logged) 10,421 1.219 0.724 0.000 3.157
RoO (logged) 6,898 2.048 1.522 0.000 5.670
MFN (logged) 10,421 2.302 0.695 0.000 4.190
Downstreamness 10,410 2.593 0.585 1.003 3.569
Differentiation 10,288 0.300 0.149 0.009 0.746
Export (logged) 11,561 13.955 2.611 0.693 24.621

E.2 Visualization of Processing Export

Figure A7: Processing Trade and Demand for Lenient RoO. This figure shows how process-
ing trade works—Chinese GVC firms import global inputs and export processed outputs. Since
these processing exports are by definition not originated in the PTA region, GVC firms would
demand lenient to no RoO if they dominate the export.
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E.3 Main Regression Results

In the following table, we present our main results separately for all product lines (Model (1)
and (2)) and only for those where processing export takes place (Model (3) and (4)). The results
clearly demonstrate that when Chinese processing export exists and dominates, RoO become much
more lenient. Our findings have important implications for understanding political cleavages even
among MNCs, depending on their established global value chain structures. Specifically, firms with
GVCs organized outside PTAs would resist stringent RoO, as these could disrupt their existing
supply chain partnerships. In contrast, firms with GVCs centered on a narrower regional scope
might either advocate for forming PTAs with specific countries or become staunch proponents
of stringent RoO. In fact, such a distinct political divide emerges due to the complexity and
specificity of RoO.

Dependent variable:

RoO Restrictiveness

(1) (2) (3) (4)

Processing Export (%) −0.113∗∗∗ −0.101∗∗∗ −0.134∗∗∗ −0.150∗∗∗

(0.037) (0.036) (0.045) (0.046)

Controls ✓ ✓
PTA FE ✓ ✓ ✓ ✓
Head FE ✓ ✓ ✓ ✓
Observations 15,318 15,144 6,898 6,827
Adjusted R2 0.735 0.736 0.795 0.795

Note: Cluster-robust standard errors at headings. ∗p<0.1; ∗∗p<0.05; ∗∗∗p<0.01

Table A15: Processing Export and RoO Restrictiveness: This table shows that products
exported by GVC firms that process more foreign inputs outside of PTAs get more lenient RoO.
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E.4 Regression Results for Earlier Years

While the main results construct the variable of processing export three years before the PTA
enforcement, we reconstruct the measure by using different number of years below. As in the
main text, Model (1) and (2) include all products, while Model (3) and (4) only have product
lines where processing export is present. Our results are robust across these specifications.

Table A16: Processing Export and RoO Restrictiveness (Earlier Years)

Dependent variable:

RoO Restrictiveness

(1) (2) (3) (4)

Processing Export (t− 4) −0.149∗∗∗ −0.133∗∗∗ −0.162∗∗∗ −0.148∗∗∗

(0.037) (0.037) (0.045) (0.046)

Controls ✓ ✓
Head & PTA FE ✓ ✓ ✓ ✓
Observations 14,617 14,450 6,599 6,529

Dependent variable:

RoO Restrictiveness

(1) (2) (3) (4)

Processing Export (t− 5) −0.150∗∗∗ −0.137∗∗∗ −0.159∗∗∗ −0.163∗∗∗

(0.037) (0.037) (0.042) (0.042)

Controls ✓ ✓
Head & PTA FE ✓ ✓ ✓ ✓
Observations 14,237 14,073 6,307 6,243

Dependent variable:

RoO Restrictiveness

(1) (2) (3) (4)

Processing Export (t− 6) −0.145∗∗∗ −0.124∗∗∗ −0.163∗∗∗ −0.159∗∗∗

(0.037) (0.037) (0.044) (0.045)

Controls ✓ ✓
Head & PTA FE ✓ ✓ ✓ ✓
Observations 13,786 13,616 6,156 6,089

Note: Cluster-robust standard errors at headings. ∗p<0.1; ∗∗p<0.05; ∗∗∗p<0.01
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