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Abstract  

Over the past decades, firms have de-verticalized and internationalized finer slices of 

their value chains.  The fragmentation of international production has raised a host of problems 

in our ability to measure and understand the international economy, leading to varied theoretical 

approaches.  Global value chains is one prominent approach which utilizes empirically rich case 

studies and fieldwork on particular industries, large transnational enterprises and inter-firm 

linkages, often grounded in specific countries.  However, scholars point to several limitations of 

the literature, including selection bias, generalizability and an aggregation problem.  This paper 

utilizes a unique Chinese transactional trade database, which records every import and export 

transaction by every firm in China, and applies it to GVC theory to help resolve these limitations 

and to build bridges between it and other theoretical approaches to international fragmentation.  

Through the development of novel measurements, an inductive methodology, and 

comprehensive trade data, it finds a distinct hierarchy among “clusters” of supplier firms, in 

terms of their operations and transactional linkages with global buyers.  This is supportive of the 

GVC approach to international fragmentation, and is evident even in a globalized light industry 

like footwear, which most mimics a “perfect market.”   Furthermore, because the database 

combines firm-level detail and comprehensiveness, the paper is able make aggregate estimations 

of the relative shares of GVC-governed trade versus ordinary market trade.   Finally, it finds 

wide variance in the capabilities and upgrading of domestic Chinese and foreign-invested firms 

in China, even when entry barriers are at their lowest, which raises questions about how to assess 

China’s manufacturing and export capabilities. 
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The international economy is complex and poorly measured.  Unlike national statistical 

agencies, there is no encompassing government with the authority or interest to customize its 

data collection.  International organizations that publish data on capital flows or trade, largely 

stitch together information originally collected by nation-states and their statistical agencies.  As 

such, our understanding of the international economy is circumscribed by our data, meaning that 

compared to the very detailed data collected on national economies, including comprehensive 

census and survey data of a country’s firms, we have relatively limited capacity to probe deeply 

into the organization, structure, actors and evolution of the international economy.  What does 

the international economy look like?  This paper uses a unique transactional trade database to 

drill deep through layers of international trade data and excavate the underlying firm-led 

organization of global production and commerce.   

 In addition to a dearth of data, over the past decades, the international fragmentation of 

production has made accurate measurement far more challenging, such that our understanding of 

the international economy may have paradoxically deteriorated, even if the quantity and 

availability of data have grown.  International fragmented production is the phenomenon of firms 

de-verticalizing and internationalizing finer slices of their production processes by offshoring 

and outsourcing more complex intermediate inputs and more core business services. UNCTAD 

(2011) estimates that foreign affiliates of multinational enterprises now account for more than 10 

per cent of global GDP and one-third of world exports, and that “non-equity modes” of 

international production, such as contract manufacturing, services outsourcing, franchising, 

licensing, and management contracts generated more than US$2 trillion in sales and are in most 

cases “growing more rapidly than the industries in which they operate” (p.123).  

 The fragmentation of production has been studied across many academic disciplines and 

hence goes by a variety of names, including “vertical specialization,” “fragmentation” and “trade 

in tasks” in economics;
1
 and among geographers and sociologists, it is variably referred to as 

“global commodity chains” (GCCs), “global production networks” (GPNs), and “global value 

chains” (GVCs), with the last increasingly becoming the standard, even among international 

organizations.
2
  Perhaps unsurprisingly, the interdisciplinary interest generated by the 

phenomenon has engendered diverse and often incommensurate interpretations.  As such, our 

understanding of the international economy is partial and inconstant. 

As discussed in greater detail below, data, measurement and theory are circular in their 

co-dependency, such that in each discipline, theory is sculpted to data and data collection is 

driven by theory, thus mutually determining the limits of our understanding of international 

fragmentation.  For instance, many economists who study international fragmentation do so 

through the lens of international trade theory, and utilize widely available inter-country gross 

trade data or newly created “value-added” databases in their empirical research.  By contrast, the 

findings of GVC scholarship
3
 heavily rely upon empirically rich case studies and fieldwork on 

particular industries, large transnational enterprises and inter-firm linkages.  Unlike the unifying 

                                                           
1 For foundational economics texts, see Hummels, Iishi and Yi 2001 (vertical specialization), Feenstra 1998, Arndt and 

Kierzkowski 2001 (fragmentation), Grossman and Rossi-Hansberg 2008 (trade in tasks). 
2 See Gereffi and Korzeneiwicz 1994 (global commodity chains), Ernst and Kim 2002, Henderson et al. 2002 (global production 

networks), Gereffi, Humphrey and Sturgeon 2005 (global value chains).  For the adoption of these concepts by international 

organizations, see WTO and IDE-JETRO 2011, UNCTAD 2013.  
3 Although GCC, GPN and GVC research have well-known areas of agreement and difference, in this paper, I use “global value 

chains” as an umbrella rubric.  That said, this paper focuses heavily on supplier firms and inter-firm linkages, so theoretically it is 

somewhat closer to GCC and GVC scholarship, given that the Manchester school of GPN analysis is more agnostic about the 

critical unit of analysis, believing that  “we must avoid privileging specific organizational loci of analysis” (Dicken, Kelly, Olds 

and Yeung 2001: 91). 
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and broad sweep of trade theory, GVC’s case study methodology encourages the formulation of 

typologies which outline categorical differences between types of industries, inter-firm linkages 

and firms. Thus, whereas trade economists rely on deductive trade theory and comprehensive 

inter-country trade data, GVC scholars inductively create frameworks for understanding 

fragmented production through detailed company and industry data, often restricted to particular 

countries.  A third literature on “firm heterogeneity” exists somewhere in between.  It was 

pioneered by trade economists and hence is in direct dialogue with trade theory; however their 

insights derive from very detailed firm-level data and large-scale transactional trade databases.  

These are the type of data utilized in this paper, but instead are applied to GVC theory, opening 

new opportunities for theoretical advances.   

This paper makes three contributions.  First, empirically, it drills deep into millions of 

lines of transactional trade data from China and develops a range of novel firm-level and 

transaction-level measurements of China’s production and commercial networks.  This offers a 

unique, nearly comprehensive picture of China’s international trade channels, offering insights 

into both the international economy and China alike.  For methodological reasons, the empirical 

scope of the paper is limited to a single, technologically simple but highly globalized industry – 

footwear – which as a light industry most closely mimics a “perfect market” with thousands of 

trading firms in China alone.  

The paper’s new measurements of transactional trade make important advances to GVC 

theory by developing concrete indicators which are used inductively to differentiate distinct 

categories or “clusters” of firms, which vary according to their internal operations, transactional 

linkages and final market niches governed by “lead firm” buyers.  For the first time, the paper 

offers rough estimations of the share of total trade which is “governed” or coordinated by 

international lead firms through value chains (as opposed to ordinary trade through market trade 

channels), at least for a light industry like footwear.  This simple empirical estimation has eluded 

GVC research given its reliance on detailed case studies and fieldwork methodology.   

Second, in addition to selection bias and generalizability, it addresses the GVC 

literature’s micro-macro “aggregation problem,” which concerns the difficulty of making valid 

descriptive and causal inferences about national development through firm-level case studies and 

data.  Although transactional trade data have been almost exclusively applied to traditional trade 

theory, the paper shows that they can very profitably be applied to GVC theory, most 

prominently because they help resolve the literature’s aggregation problem by combining firm-

level detail and comprehensiveness.  The paper finds substantial support for GVC claims that 

trade is governed by distinct clusters of firms and through differentiated trade linkages or 

“channels” with global buyers and intermediate goods suppliers – an insight that traditional trade 

theory does not consider.  This is true even in highly commoditized footwear trade, which should 

exhibit traits of a “perfect market,” such as convergence among firms onto best practices such 

that firm organization and strategy are epiphenomenal to powerful market forces. Furthermore, 

although firm heterogeneity and GVC scholarship share a belief that international trade is deeply 

influenced by firm-level factors, the paper suggests that firm heterogeneity literatures should 

expand their categorization of firms beyond a focus on firm size, and consider the different types 

or categories of firms that engage in international trade. 

Finally, the paper finds that the ownership of firms – foreign or domestic – is a very 

strong predictor of the differences in operations and attributes of Chinese exporters and how they 

are linked with global buyers.  While some Chinese domestic firms have been able to upgrade 

into trade channels governed by advanced country buyers that enjoy price premiums and 
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transactional stability, foreign firms are overwhelmingly dominant in the highest echelon of 

Chinese trade channels, even in the simplest light industries which are commonly believed to 

have the lowest entry barriers.  This suggests that the rhetoric of China’s manufacturing and 

export prowess may be overstated, and it may indicate that China’s industrial transformation will 

differ from its East Asian neighbors as its labor costs rise and currency appreciates.   

The next section provides a theoretical foundation on three approaches to international 

fragmented production – trade theory, firm heterogeneity and GVC.  After this, the paper 

introduces China’s transactional trade data and applies it to GVC theory by empirically probing 

into three interlinked dimensions of China’s international integration – exporter attributes, 

transactional linkages and final markets.  Finally, the implications of these findings for our 

understanding of the international economy and of China are addressed. 

 

 

International Fragmented Production and the Limits of Research:  

The Co-Dependency of Data, Measurement and Theory 

 

The fragmentation of international production is not new, but over the past two decades, 

it has become more complex, both in the sophistication and range of intermediate goods and 

services that are being offshored and outsourced, and in its expansion to more countries, 

particularly since the end of the Cold War.  The phenomenon raises two fundamental and deeply 

intertwined issues – one empirical, the other theoretical, which this section explores with 

reference to trade theory and GVC scholarship. 

Empirically, although production networks have been studied for a long time, especially 

in East Asia (Akamatsu 1962, Henderson 1989, Doner 1991, Bernard and Ravenhill 1995, 

Borrus, Ernst and Haggard 2000), analysis is only as good as the data and measurements.  Given 

the increasing complexity of fragmented production, accurate measurement has proven to be 

perhaps the biggest challenge.  This is because traditional trade data are compiled and recorded 

in ways appropriate to an un-fragmented world, in which “Made in Japan” was a meaningful 

signifier of a product’s country of origin.  Given the state-centric limitations of most 

international data sources, scholars interested in transnational enterprises (TNEs)
4
 and their 

international networks have often been compelled to conduct painstaking fieldwork on large 

firms in specific industries and countries.  However, new sources of data are opening avenues for 

research, including newly compiled inter-country trade statistics that measure trade in value 

added, and the transactional trade data analyzed in this paper.   

On the other hand, these varied sources of data influence the direction and limits of 

theory development.  As discussed below, as new data sources on the trade behavior of firms are 

discovered, economists have opened novel vistas of analysis on firm heterogeneity in trade.  

Similar innovations in data and synergies with theory are explored in this paper, but with 

reference to transactional trade data and GVC theory.   

 

(a) Trade Theory, International Fragmented Production and Firms 

 

                                                           
4 I use the term “transnational enterprise” as an umbrella term for enterprises whose value chains consist of both foreign affiliates 

and/or substantial international outsourcing to formally arm’s-length suppliers.  The terms multinational enterprise (MNE) and 

multinational corporation (MNC) are avoided because they imply that the owners of firms are from many countries, and the latter 

implies that enterprises are incorporated.  See Fieldhouse (1986) for a discussion of the different uses and misuses of the term 

since 1960, when it first entered the lexicon. 
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The intertwining of data, measurement and theory is evident in trade economics.  

Consider how international trade has traditionally been measured.  Standard trade statistics 

measure gross imports and exports between countries.  However, the de-verticalization of 

international production means that many intermediate inputs (e.g. Taiwanese-made 

semiconductors or Indian software services) are exported to another country where they are 

assembled or integrated into final products (e.g. Chinese-assembled computers) before being 

exported worldwide.  This raises serious measurement problems because the semiconductor, as 

an intermediate input, has been double counted – once when it is exported from Taiwan to China, 

and once when it is exported from China to its final market.  By some estimates, 28% of total 

world trade is double counted in this way, and one estimate suggests that China’s bilateral trade 

surplus with the US may reduce by 40-50% if measured through value-added methods 

(UNCTAD 2013, p.125, IDE-JETRO & WTO 2011, p.104).  In a word, conventional trade data 

are becoming increasingly obsolete, raising questions about trade theory.  

These statistical deficiencies have prompted many international organizations to compile 

new databases based on trade in value added.  This has been spearheaded by ground-breaking 

initiatives like the WTO’s “Made in the World,” and the OECD-WTO “Trade in Value-Added” 

(TiVA) databases, among others developed by UNCTAD-Eora, and IDE-JETRO (UNCTAD 

2013, p.124).  While TiVA-like initiatives are major improvements over gross trade as 

measurements, they still offer only rough estimates of fragmented production, because they are 

stitched together through nationally compiled trade statistics and national input-output tables.  

They have well-known problems,
5
 and they restrict analysis only to the country-industry level, 

with a delimited number of industry categories.  More importantly, they lack firm-level data, and 

hence are of more limited usefulness for firm heterogeneity and GVC literatures.  Nevertheless, 

they have been increasingly used, especially by trade economists and international organizations, 

because they offer a more genuine representation of inter-country trade. 

Unsurprisingly, measurement is intimately tied to conceptualization.  Most economists 

studying vertical specialization through inter-country trade statistics (either the gross or value-

added varieties) also examine the phenomenon through the lens of international trade theory, a 

practice which two prominent trade economists label “fragmentation in otherwise neoclassical 

models” (Antras and Rossi-Hansberg 2009).  For instance, in 2004 during a US presidential 

election year when “outsourcing” first became a popular buzzword, Bhagwati, Panagariya and 

Srinivasan (2004) sought to clear the analytic air in an article entitled “Muddles over 

Outsourcing.”  They succinctly conclude that “outsourcing is fundamentally just a trade 

phenomenon; that is, subject to the usual theoretical caveats and practical responses, outsourcing 

leads to gains from trade, and its effects on jobs and wages are not qualitatively different from 

those of conventional trade in goods” (p.94). While these authors were specifically concerned 

with service sector outsourcing, they articulate a common view among economists, that 

fragmented production is “just trade,” and hence can be subsumed under and poses few 

challenges to trade theory (Arndt and Kierskowski 2001, Markusen 2005, Mankiw and Swagel 

2006, Blinder 2009).  In another major economic model, international fragmentation is referred 

to as “trade in tasks,” such that trade in intermediate goods and services has the special 

characteristic of behaving like a productivity improvement with typical enhancements in wages 

                                                           
5 Most importantly, they utilize national input-output tables which are not only limited in their level of industry disaggregation, 

but also they assume that domestic input-output measurements (often reflections of domestic producers), and a country’s 

international input-output measurements (such as through export processing) are identical.    
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and employment, which the authors argue goes contrary to the popular association of outsourcing 

with unemployment (Grossman and Rossi-Hansberg 2008). 

In recent years, however, new economics research has incorporated the role of firms into 

trade theory.  This originally began as empirical insights using detailed firm-level data (Bernard 

and Jensen 1995).  Primarily using US compiled data, research found that US trade is extremely 

skewed at the firm-level in that enormous shares of the country’s exports and imports are: 

concentrated in the largest 1% of firms, which are also the most productive firms, pay higher 

wages, and are more skill- and capital-intensive (Bernard, Jensen, Redding and Schott 2007).   

These insights have inspired a novel “firm heterogeneity” literature which has been 

formalized into important new trade theories.  These models find that beyond the traditional 

gains from trade derived through comparative advantage, economies of scale and agglomeration, 

there are gains from trade at the firm-level.  This is because the largest and most productive firms 

are most able to enter international trade and expand in size, while the smallest and least efficient 

firms exit trade, never enter into it or die out.  Thus, gains from trade are achieved through a 

process of inter-firm resource reallocations (Melitz 2003), and in other models, gains from trade 

are also achieved through intra-firm reallocations at the product-level (Bernard, Redding & 

Schott 2010).   

Thus, the firm heterogeneity literature is in direct dialogue with traditional trade theories, 

while also partially departing from it by taking firms seriously.  It is through its appreciation of 

the role of firms in trade that the literature serves as a bridge between general trade theory and 

GVC scholarship.  However, despite the ripe potential for synergy, firm heterogeneity research 

generally has not been applied to international fragmentation, since its primary theoretical focus 

is general trade theory, which considers international fragmentation as “just trade.”  Furthermore, 

unlike GVC research, which categorizes firms according to their function or position within 

value chains, firm heterogeneity research considers firm size as the most salient attribute that 

differentiates firms in international trade.  In the empirical evaluations below, relevant branches 

of firm heterogeneity literatures are considered and compared to GVC research. 

 

(b) Global Value Chains and Transactional Trade Data 

 

In contrast to traditional trade economics, which views firms as epiphenomenal to market 

forces like comparative advantage, the theoretical and empirical core of GVC research focuses 

on large TNEs.  While refuting trade theory has never been its goal, GVC literature differs from 

it by investigating the role of TNEs as strategic actors and primary organizers or “drivers” of 

international trade and production.  The literature formulates typologies of inter-firm trade 

according to a firm’s position or role within global value chains, such as global buyers, contract 

manufacturers, service outsourcers, among others.  As such, in contrast to economic approaches, 

most GVC researchers would “resist modeling the corporate decision to offshore aspects of the 

production process as short-run profit maximization or even as transaction cost 

minimization…[and instead] locate the logic of offshoring in the broader context of corporate 

strategies and their evolution since the 1980s” (Milberg and Winkler 2013,p.24). 

Empirical work is heavily qualitative in that the majority of it consists of case studies and 

fieldwork on specific industries and on large lead firms and global suppliers, most often studied 

within the context of specific countries.  This has produced a wealth of new empirical studies 

which reveal the diverse ecologies of global capitalism.  A leading scholar of the field justifies 

the methodology, stating that “international and industry-based field research is a requisite in the 
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study of global production networks because publicly available and detailed information at the 

level of firms is generally lacking” (Gereffi 2005: 169). While fieldwork is still essential, this 

paper argues that transactional trade statistics offer new opportunities to study global production 

networks using data that are both firm-level and detailed, but also comprehensive, thus offering 

an unprecedented macroscopic view of a country’s international trade networks. 

Although firms constitute the principal empirical starting point, GVC scholars also hold 

out the promise to “bridge the micro-macro gap” in development research (Gereffi, 1996, p. 75-

81; Gereffi, Korzeniewicz & Korzeniewicz, 1994, p. 2, 9-10; Hamilton & Gereffi, 2009; 

Henderson, Dicken, Hess, Coe & Yeung, 2002, p. 436-38).  For instance, there is a foundational 

belief that inter-firm governance “affects not only the fortunes of firms and the structure of 

industries, but also how and why countries advance – or fail to advance – in the global economy” 

(Gereffi, Humphrey and Sturgeon, 2005, p. 79, emphasis added; see also, Gereffi, 1995, p. 103; 

Gereffi, 1999, p. 39).  Thus, the task is to make valid inferences from micro-level actors (like 

firms) to broad development outcomes.
6
 

The literature’s heavy reliance on case studies and fieldwork has raised methodological 

concerns.  First, scholars have argued that the GVC “case study literature may suffer from 

selection bias whereby researchers take up success stories rather than a random sample of value 

chains” (Milberg and Winkler 2013, p.23).  Second, others have warned that “extrapolations 

from specific case studies and instance must be treated with caution” because the lack of 

generalizability makes valid descriptive and causal inferences very difficult (Dickens, et al. 2001: 

89). Thus, unlike most economic approaches in which firms are epiphenomenal to the 

fundamental forces of international trade, GVC scholars are burdened with a difficult 

aggregation problem, in which inferences about national development and the global economy 

must be made from observations of firm-level behavior.   

The micro-macro aggregation problem has been voiced by many prominent GVC 

contributors both because it is a defining feature of value chain research, and because it is not 

easily resolved (Bair, 2005, 2009; Bair and Peters, 2006; Feenstra and Hamilton, 2006; Peters, 

2008; Bair and Werner, 2011; Muhutga 2014).  For instance, as one contributor succinctly asks, 

there is still no clear answer to the question “how does the nature of a firm’s insertion into a 

particular commodity chain map on to a country’s incorporation into the global economy?” (Bair 

2005, p. 166, emphasis in original).  Another worries about the “methodological 

challenge…when statistics on both development and economic behavior are compiled cross-

nationally and ‘development’ is by definition a concept that must go beyond the performance of 

any single firm” (Mahutga 2014, p.164).  

While firm-level research remains the norm, the difficulty of observing macro trends has 

driven some GVC scholarship to forego firm-level data in favor of aggregated, publicly-

accessible national and international trade and other data (Bair and Gereffi 2003, Frederick and 

Gereffi 2011, Mahutga 2014).  However, while conventional data sources can generate some 

insight and reveal broad trends, there are limits and risks to the approach given the firm-centric 

foundations of GVC theory.  Again, transactional trade data offer a resolution given they start at 

the most disaggregated level of trade transactions, which can be aggregated upward to any level, 

whether firm-level or product-level for a country at the 8-, 6-, 4- or 2-digit levels of the 

Harmonized System classification.   

 Furthermore, as GVC research has grown exponentially over the past two decades and now 

touches on an enormous range of industries and countries, it has revealed the manifold nature of 

                                                           
6 This differs from the multiscalar territoriality of economic geographers (e.g. Dickens, et al., 2001). 
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the international economy, and has generated increasingly complex insights.  This poses 

challenges in balancing empirical research and theory-building.  In early conceptualizations, 

such as producer-driven and buyer-driven industries in the GCC literature, firms were broadly 

grouped into only these two categories and there was only a vague sense of how industries 

dynamically evolved between them over time (Gereffi and Korzeniewicz 1994, Gereffi 1999, 

Gereffi and Bair 2001).  By contrast, the later GVC framework offered a more complex 

framework, in which a five-category typology of inter-firm linkages was developed, between 

which industries can change dynamically over time when the underlying conditions of 

transactional complexity, codifiability and supplier capabilities change (Gereffi, Humphrey and 

Sturgeon 2005).  In more recent renditions, however, a single industry has been shown to contain 

a multiplicity of inter-firm relations, sometimes due to distinct industrial branches or due to 

variations in the final markets and the behavior of the primary lead firms located in them, such as 

differences between US and European global buyers (Fold 2002, Palpacuer, Gibbon and 

Thomsen 2005, Lane and Probert 2006, 2009, Navas-Aleman 2011).  This increasing typological 

complexity has been primarily driven by the growing body of empirical case studies of diverse 

firms and industries in different parts of the world, which has opened wide our knowledge of the 

sheer complexity of the international economy and fragmented production.  Thus, apart from the 

methodological problems, firm-level case study research is somewhat stuck because the 

increasing empirical complexity makes generalizing results more difficult, and makes theory-

building both more complicated and more necessary.     

This also means that some very basic measurement questions remain unanswered by GVC 

scholars.  For instance, while researchers believe that global buyers occupy powerful positions as 

lead firms in buyer-driven light industries like garments or footwear, there still are no estimates 

of the share of total global trade in garments or footwear that is “driven” by these global buyers.  

This is partly because there is no strict definition of what constitutes a global buyer. And, second, 

it is partly because in all likelihood, an (unknown) share of purchases made by global buyers are 

arm’s-length, and thus exhibit few of the characteristics which researchers believe differentiate 

trade that is closely coordinated or “governed” by lead firms, from the remaining ordinary arms-

length or “pure market” international trade of more commoditized goods.
7
  Using transactional 

trade data, this paper offers an inductive methodology to estimate the size of these different trade 

channels.   

And yet, the theoretical importance of these literatures partly rests on the shares of total 

trade conducted through these different “channels.”  If the shares of TNE-governed trade are 

small, then the literature is more delimited because the role of global value chains in national 

development is less significant; if the shares are quite sizeable, then the strategies and decisions 

of TNEs likely have the important implications for national development, which its proponents 

have long argued.  Concrete estimations may also convince policy makers of the importance of a 

GVC-informed perspective. 

  In summary, given the circular co-dependency of data, measurement and theory, the three 

literatures are tightly clustered.  Traditional gross trade and TiVA data are highly aggregated at 

the country-industry level which allows some empirical insight into the basic macro trends of 

international fragmented production. But they are not firm-level and TiVA data only contain a 

                                                           
7 A similar empirical question can be posed of the GVC literature.  For instance, what share of trade and production of electronics 

goods is modular, and what share is not?  An estimate is hard to make because there are no established metrics and little data to 

differentiate modular trade from market trade, or the other types of GVC linkages between companies.   
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couple dozen industry categories, so they can only offer very rough empirical approximations of 

fragmented production.  As such, the firm-centric core of the phenomenon remains unobservable, 

which is partly why most economists rely on inter-country trade theory to explain the 

phenomenon.  On the other hand, through case studies, GVC scholars can observe in precise 

detail the strategies, organization and linkages between firms, which trade economists usually 

discount and do not measure.  However, for GVC research, generalizability is difficult, selection 

bias is common and there is no clear mechanism to resolve the micro-macro aggregation problem.  

Finally, through novel analyses of firm-level and transaction-level data, the firm heterogeneity 

literature introduces an appreciation of firms into trade, and thus breaks with traditional trade 

theory which considers firms epiphenomenal to basic market forces.  However, its main 

theoretical point of reference is still trade economics, and hence from a GVC standpoint, its 

appreciation of firms remains somewhat circumscribed.  This is evident from its relatively 

narrow focus on firm size as the most salient firm attribute, rather than differences across types 

of firms and their functions within TNE-organized trade. 

The remainder of this paper utilizes a similar firm- and transaction-level perspective as in 

the firm heterogeneity literature, but adapts it to the demands of GVC theory.  It proffers a highly 

precise but comprehensive picture of a single global industry (footwear), and introduces novel 

measurements geared toward GVC scholarship.  It finds substantial support for GVC theory – 

namely firm-level differentiation in the attributes of Chinese exporters, and their linkages with 

global buyers.  These attributes are closely correlated with each other, and hence they create 

distinct “clusters” of firm types, which are aligned along a hierarchy from pure markets to elite, 

GVC-led suppliers.  However, they are not well correlated with the size of firms, which firm 

heterogeneity literatures find most salient.  

 

 

Transactional Trade Data: An Introduction 

 

Transactional trade data are unique and underutilized trade statistics.  While conventional 

trade data consist of total trade flows in a particular product that are conducted between countries, 

transactional trade data record individual transactions by firms.  It is through aggregating 

transactional data that a country’s national trade statistics are compiled, made publicly available 

and disseminated through UN Comtrade or other trade statistics platforms.   

The transactional trade data used in this paper derive from China’s General Administration 

of Customs (haiguan zongshu), and they record every import and export transaction by every 

firm located in China, even those with almost meaningless export quantities of under US$100.  

As such, the data are almost perfectly comprehensive.  For instance, in the case of China’s total 

footwear exports for 2006, its export transactions (365,574 total transactions in 2006) sum to 

$21,806,264,755.  The difference with publicly available UN Comtrade data ($21,813,377,000) 

is only a miniscule 0.03% gap, revealing an extraordinary level of accuracy.
8
  The empirical 

challenge is in inductively analyzing the 365,000 transactions to find meaningful attributes and 

patterns that reflect the underlying organization of Chinese exporters and by extension give 

insight into the organization of the international economy.   

                                                           
8 These figures include footwear parts (HS 6406), which is excluded from other export calculations in this paper in order to 

maintain a constant unit of measurement (pairs of shoes) which makes the unit price calculations coherent.  However, HS6406 is 

included in the “Import Specialization” measurement.  See Table 2.  
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 Table 1 summarizes the information included in each transaction of China’s data.  In 

addition to each transaction’s value, quantity and detailed product category (using Harmonized 

System codes), China’s data also offers a wide range of additional information concerning firm 

information (name, address, ownership form), country destination (transshipment and destination 

or origin country), mode of transportation, city-level customs house, mode of trade and month-

year of the transaction. Because each transaction contains firm-level identifiers (unique company 

ID, company name, address, etc.), they permit precise firm-level observations when transactions 

are properly aggregated.   

  

        
 

These data have many virtues which open the possibility of gaining leverage over several 

questions addressed in this paper.  The data are both fully comprehensive and at the same time, 

highly detailed and disaggregated.  They include the entire portfolio of Chinese trade for an 

entire year, and individual transactions can be aggregated to the firm-level or product-level at 

multiple levels of precision.  This means that first, they are capable of establishing bridges 

between trade theory and GVC literatures on fragmented production.  Second, trade transactions 

can help resolve the GVC aggregation problem, by filling the gap between the firm-level unit of 

analysis, and the ambitions to draw inferences to national development and understand the 

organization and evolution of the global economy. Third, they open the possibility of developing 
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new measurements to analyze GVC theory, including identifying different categories of firms 

through macro data and estimating the aggregate size of different types of trade channels.   

This paper drills deep into China’s transactional trade data in a single light industry – 

footwear (HS code 64) – to examine the organization of the industry at large, and the attributes 

across a complete census of China’s exporters in 2006, the latest year for which data are 

available to me.  Apart from its large number of transactions, the footwear industry was chosen 

for several reasons.  First, as a light industry composed of thousands of Chinese exporters, it 

most closely mimics a “perfect market,” in which firm behavior and attributes should converge 

onto best practices.  Thus, unlike oligopolistic industries, footwear is among the least likely 

industries in which to find diversity in firm behavior and differentiation in the inter-firm 

organization of trade.  Furthermore, by examining a single light industry, most major economic 

factors are controlled for, such as factor endowments and economies of scale (China, light 

industry) and the size of firms (large firms and SMEs).  If substantial divergence and distinct 

hierarchical clusters of firm activities are observed, then firm-led organization and value chain 

explanations become consequential in explaining international trade and national development.  

Furthermore, in perfect markets, entry barriers should be lowest, which means that there should 

be few differences between domestic and foreign firms.   

There are also practical reasons for choosing footwear.  While footwear is one of China’s 

largest light industry exports, unlike broader and more complex light industry product categories 

(like garments and knitwear), there is a simple and consistent  unit of measurement – pairs of 

shoes – by which the physical quantities of Chinese trade is recorded.  This allows for 

calculations of unit prices.  While other large light industries, like furniture or toys, are less 

complex than garments and knitwear, they also lack a consistent unit of measurement.  Thus, 

footwear is both very large as an export sector and relatively simple, thus minimizing 

measurement problems.     

Third, by 2006, China provided an enormous share of footwear imports to the three major 

rich country markets – 73%, 71% and 46% for the US, Japan and European Union, respectively 

(UN Comtrade).  Thus, especially for the US and Japan, China nearly approaches a complete 

picture of global import transactions, embodying within it a full spectrum of firms types and 

transactions.   

 

 

Measuring Global Value Chains – Inductively and Comprehensively 

 

How can raw transactional data be turned into meaningful measurements?  This paper 

develops several novel measurements aggregated to the firm-level, which are grouped into three 

broad categories, summarized in Table 2 – firm attributes, transactional attributes and final 

market attributes.  Firm attributes concern the size, internal operations and ownership form of 

each footwear exporter in China.  Transactional attributes concern features of the transactions 

themselves which the exporter conducts with its global buyers.  The final market attributes 

concern the home countries of the global buyers and the quality level of the products which 

global buyers purchase from their Chinese suppliers, roughly approximated by unit prices.  Thus, 

the three categories can be thought of as indicators of a continuous inter-firm linkage: Chinese 

supplier – transaction – global buyer.  
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(a) Firm Attributes 

 

Firm size is an important attribute not just in the firm heterogeneity literature, but also in 

much GVC scholarship.  As discussed, in research on firm heterogeneity, a country’s largest and 

most productive exporters are the catalysts for gains from trade because when they take larger 

shares of the country’s export markets away from smaller and less efficient firms, they trigger a 

more efficient reallocation of resources.  Thus, for much of the literature, the largest exporters 

hold a unique position in a country’s trade portfolio. 

Large firms are also commonly the focus of study in GVC research, including both large 

global buyers and “giant” suppliers from developing countries.  Methodologically, it is easier to 

acquire information on large firms because they make a prominent public footprint (possibly 

even being publicly traded); and second, there has been growing consolidation among suppliers 

that service major global buyers and manufacturers, such that “the new suppliers are expected to 

be bigger, more capable and strategically located to access large markets” (Gereffi 2014, p.15).    

While focusing on large suppliers is more appropriate in some industries, such as Hon Hai in 

electronics contracting manufacturing, it is also common in light industries in East Asia 

(Appelbaum 2008, Ivarsson and Alvstam 2010), Mexico (Bair and Gereffi 2003) and elsewhere.  

This is because with limited data on the thousands of firms in light industries, there is little 
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choice but to target the largest firms.  However, as the firm heterogeneity literature highlights, 

they may constitute a class of their own and hence potentially be unrepresentative of the overall 

industry.   

This paper also empirically distinguishes China’s largest footwear exporters, examining the 

largest 100 firms separately from the remainder.  These largest firms are selected from a total of 

13,544 footwear exporters in China and 2,417 “major” exporters, defined as firms whose exports 

exceeded US$1 million in 2006.  However, in contrast to the firm heterogeneity literature, this 

paper finds that firm size is only weakly correlated with most of the other firm, transactional and 

final market attributes that are listed in Table 2.  By contrast, other firm attributes, including their 

degree of specialization in footwear and their ownership form are much more highly correlated 

with transactional and final market attributes, creating distinct “clusters” of firm types and 

behavior.   

Export specialization measures the share of a firm’s total exports which derive from the 

export of final footwear.
9
  Higher levels of export specialization indicate that the firm possesses 

greater expertise in footwear exporting, but it is also more likely that the firm is a direct producer 

of footwear.  By contrast, low levels of specialization in footwear indicates less unique expertise, 

and likely indicates that the firm produces little footwear itself, instead acting as an intermediary 

firm or general trading company, linking other domestic Chinese producers with global buyers.   

This distinction is very important in the GVC literature, because an important condition for 

firm upgrading is direct contact with transnational buyers.  For instance, even in light industries, 

employees of large global buyers, such as Nike, Liz Claiborne or IKEA, are usually intensely 

engaged with their most important suppliers by cooperating on design and product development, 

even placing employees on their suppliers’ factory shop floors (Appelbaum, 2008; Ivarsson & 

Alvstam, 2010), through which much transfer of knowledge takes place.  In addition, given that 

intermediaries conduct much of the business service functions that are required to link Chinese 

producers and foreign buyers, they are more likely to block certain areas of functional upgrading 

among producers in order to defend their slice of the value chain.  Thus, it is commonly believed 

that “a GVC that involves too many intermediaries limits the potential for local firms to learn 

from lead firms,” thus creating barriers to the upgrading potential of developing country 

suppliers (UNCTAD, 2013, p. 167).  This is because compared to intermediary contractors, 

“knowledge transfer effects tend to be more positive when TNCs act directly as lead firms within 

the value chain,” (ibid., p. 160), a finding which appears to be true across heavy and light 

industries alike (Ivarsson and Alvstam 2005; Saliola and Zanfei, 2009).   

The export specialization of firms is also an important concept in the firm heterogeneity 

literature on “multiproduct firms,” though it comes to a different conclusion than this paper.  For 

instance, economists have observed that the largest and most productive exporters are also more 

likely to export many products to many countries.  In one study, the largest 12% of US exporters 

export five or more products to five or more different countries, and they collectively employ 

69% of the workers among exporters.  By contrast 42% of exporters export no more than one 

product, and employed only 7% (Bernard, Jensen, Redding and Schott 2007).  Other research has 

shown that there are countervailing forces which prevent the largest firms from overly 

diversifying their product trade, such as competitive pressures to focus on core competencies 

(Eckel and Neary 2010) and tensions between firm productivity and product diversification 

(Arkolakis and Muendler 2010).  Nevertheless, the literature argues that the largest exporters will 

also be the most diversified firms and so it predicts that large firms will converge on a practice of 

                                                           
9
 Final footwear include only HS codes 6401 to 6405.  See Table 2 notes. 
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export diversification.  By contrast and as explained below, this paper does not find the 

relationship between firm size and product diversification (low export specialization) very 

strong.  This is partly because of another firm attribute that plays a prominent role in this paper – 

company ownership – in which there are many large foreign-owned firms that are completely 

specialized in the export of only footwear. 

 Import specialization is also indicative of the degree of a firm’s specialization in the 

footwear industry.  However, while export specialization concerns a firm’s operations and 

forward linkages with its global buyers, import specialization concerns a firm’s operations and 

backward linkages to its international or non-Chinese suppliers of intermediate inputs.  Footwear 

firms import a surprisingly wide array of products, many unrelated to footwear production.  

Import specialization calculates the share of a firm’s total imports which consist of major 

imported intermediate goods that can reasonably be assumed to go into the production of 

footwear.  In addition to HS 6406 (footwear parts), these include various dyes (HS 3203, 3204), 

adhesives (HS 3506), plastic sheets/fabrics (HS 3920, 3921), rubber sheets (HS 4002), all 

processed leathers (HS 41), imitation leather textiles (HS 5903), tanning and footwear machinery 

(HS 8453), and injection molds (HS 8477). 

The final important firm attribute is company ownership, which this paper finds to be a 

powerful predictor of various transactional and final market attributes.  Definitions of domestic-

invested and foreign-invested enterprises (FIEs) are unique to China, however.  Internationally, 

FDI is defined as long-term investments in which a “lasting interest” is made in a foreign 

enterprise such that a significant degree of managerial influence is transferred, which 

international statistical agencies define as a minimum threshold of a 10% foreign investment 

stake in a firm (OECD 2008, p.48, IMF 2009). In contrast to international standards, however, 

China uses a more conservative 25% investment stake for a firm to qualify as a FIE, meaning 

that the data on FIEs presented later in this paper are under-estimations of their role in China, 

compared to international definitions. 

 

(b) Transactional Attributes 

 

Transactional stability concerns the nature of supplier-buyer linkages over time and is 

measured as the coefficient of variation of the value of an exporter’s monthly footwear exports to 

its buyers.  Transactional stability is indicative of how consistently global buyers contract with a 

supplier in China.  Of course, the norm is that transactions are unstable given economic cycles, 

annual purchasing patterns (including the global Christmas season), changing trends and fads in 

the final markets, and the capacity of buyers to switch suppliers, all of which vary by industry.  

Thus, it is impossible to define high or low transactional stability in any absolute sense; rather, 

relative transactional stability between different firms is informative. The coefficient of variation 

is used to measure relative transactional stability because it is not sensitive to the absolute size of 

a firm’s monthly exports, allowing for valid comparisons across firms of different sizes.   

 

(c) Final Market Attributes 

 

Finally, through examining final market attributes, it is possible to gain insight into the 

different trade channels and market niches that the global buyers occupy.    This paper 

distinguishes two dimensions.  First, it differentiates the final market according to the share of 

exports going to advanced and developing countries – the home country of the global buyer.  
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Second, within these two broad final market categories, the paper uses a common unit of 

measurement (pairs of shoes) to calculate the average unit prices, which serve as rough 

approximations of different market niches according to the quality level.   

Apart from offering a variety of new measurements and insights across the value chain 

(about suppliers, their transactions with global buyers and the final country and market niches of 

global buyers), an important goal of the analysis is to inductively explore associations between 

these various attributes in order to examine the possibility of distinct “clusters” of firms that 

share common attributes.  It should be recalled that in perfect markets, like light industries with 

thousands of exporters, firms are expected to converge onto best practices, which is the reason 

why firm organization and strategy are considered epiphenomena of market forces in much 

economic analysis.  Thus, if the paper finds substantial diversity between firms and distinct 

clusters of firm behavior, then this is suggestive of GVC claims that TNE lead firms and their 

suppliers create distinct inter-firm linkages and trade channels that are consequential to 

international trade and national development.     

 

Firm Attributes: Size, Specialization and Ownership 

 

Figure 1 is an overview of the cumulative distribution by firm size, from the largest to 

smallest firms according to the export value of all 13,544 exporters of footwear in 2006.  The 

largest 50 and largest 400 firms took 24% and 59% of China’s total footwear exports, 

respectively.  If counting only exporters with a minimum of US$1 million of exports, these 2,417 

firms took nearly 94% of exports, meaning that the vast majority of footwear exporters (the 

remaining 11,126 firms) are very minor, together sharing only 6% of China’s total exports.  

These minor exporters will be ignored, given that they are unrepresentative of the vast majority 

of China’s exports, and would dramatically skew results.  Analysis will be conducted first on the 

2,417 firms and then replicated on the 100 largest firms to examine if large firms occupy a class 

of their own as the firm heterogeneity literature argues, and if firm size is consequential to GVC 

theory.   
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One of the most important attributes highlighted in this paper is the degree to which firms 

specialize in footwear.  Figures 2 and 3 categorize the 2,417 exporters with over $1 million in 

footwear exports, into six classifications of increasing export specialization.  The figures give the 

aggregate amount of footwear exports (Figure 2) and footwear imports (Figure 3) conducted by 

the firms in each category, along with the number of firms in each classification, and they also 

separate out domestic-owned firms and foreign-owned firms.   

The figures illustrate some extraordinarily clear patterns.  Most prominently, domestic 

and foreign firms differ starkly in their specialization in footwear exports with global buyers, and 

imports with international (non-Chinese) suppliers.  On the one hand, foreign firms are 

overwhelmingly specialized solely in the business of footwear, showing little diversification in 

other product categories.  Out of all 797 foreign firms and their $8.1 billion in exports, 574 of 

them and $6.3 billion are conducted by firms which are 100% completely specialized in 

exporting footwear.  By contrast, domestic firms are bimodal in distribution, with $3.6 billion of 

footwear exports conducted by highly specialized firms (80% or greater) and $5.5 billion 

conducted by firms that operate like general trading companies (40% or less).   

 

 

 
 

Imports of intermediate goods are even more starkly differentiated between domestic and 

foreign firms.  Despite the fact that the aggregate imports of footwear intermediate goods are 

remarkably similar between domestic and foreign firms ($1.9 and $1.7 billion, respectively), the 

types of firms which conducted the imports are polar opposites.  For foreign firms, the vast 

majority of footwear imports were conducted by the same 574 firms that are 100% specialized in 

footwear exports.  This contrasts sharply with very small amounts of footwear imports (only $64 

million), conducted by their domestic rivals with equivalently high levels of export 

specialization.  The gap is significant even after considering that 100% specialized foreign firms 
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export more in aggregate.  By contrast, the vast majority of footwear imports by domestic firms 

were conducted by low-specialized general trading companies.  While it is impossible to know 

from these data alone, it is quite likely that these domestic general trading companies do not 

produce shoes in-house, and hence a large share of their intermediate footwear imports are likely 

re-sold to other direct producers of Chinese footwear, perhaps through a type of putting out 

system of sub-contracting.  Furthermore, the import specialization percentages (in parenthesis in 

Figure 3) vary between ownership forms, in that as a share of the firms’ total imports, foreign 

firms import a far higher percentage of footwear intermediate goods, whereas domestic firms 

seem to be importing goods unrelated to footwear production, save for the 100% export 

specialized domestic firms in which about half of their imports (51%) are footwear related. 

 

 
 

  Thus, in summary, foreign firms are overwhelmingly specialized in their footwear 

operations – both in exports and in their import linkages with foreign suppliers – which indicates 

that they are intensely focused on their core competency.  By contrast, domestic firms are diverse 

and bimodally distributed between general trading companies and specialized exporters.  They 

utilize varied channels for footwear intermediate inputs, on the one hand relying much more 

heavily on domestic suppliers, while at the same time a large share of imported intermediate 

goods flow through China’s trading companies, but are most likely re-sold to other domestic 

producers.  While this bifurcation by ownership in firm specialization was originally encouraged 

by Beijing’s system of export processing (Fu 2000), by 2006, this system had been increasingly 

dismantled as China created a substantially more even policy playing field as required by WTO 

accession in 2001, including changes in tariffs, import/export restrictions, national treatment of 

firms, taxation and more (Lardy 2002).   
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This is a good illustration of how distinct “clusters” of exporters – this time by firm 

specialization and ownership – can be inductively identified through transactional trade data.  

The remaining data examine whether there also are distinct clusters of firms in terms of their 

transactional ties with global buyers, and in their trade “channels” to different countries and 

market niches.   

 

 

Firm-led Organization in Trade: Clusters of Firms, Trade Channels and  

Global Buyers 

 

This paper has briefly examined three important firm attributes: firm size, firm 

specialization and company ownership.  As discussed, firm size is widely studied by the firm 

heterogeneity literatures, in that the largest firms are considered in a league of their own because 

they are found to be the most competitive, most productive and most diversified firms.  As such, 

the entire class of large exporters represents a newly discovered gain from trade, due to their 

competitiveness in export markets, which creates efficiencies as resources are redistributed 

towards them.  

However, while the firm heterogeneity literature focuses on the advantages of size, this 

paper finds that the specialization of firms (which we saw is also highly correlated to company 

ownership) is a strong predictor of many attributes of exporters and their linkages with global 

buyers, which when taken together reveal clear “clusters” of exporting firms.  Table 3 calculates 

Pearson correlations to compare the degree of association between firm size and the two forms of 

specialization (export and import) with measures of transactional stability, final markets and unit 

prices.  It shows that firm size (the first column) is only weakly correlated with the other 

indicators, while export and import specialization (bottom two rows) are substantially more 

strongly correlated with transactional, final markets and unit prices.  It should be noted that the 

negative signs on the transactional coefficient of variation (transactional stability) is expected, 

since lower scores indicate more stable contracting relationships with buyers.  Thus, the negative 

correlations between CoV and export specialization (-.31) or import specialization (-.24) should 

be interpreted as meaning that firms which are more highly specialized in footwear 

manufacturing have more stable, long-term and most likely also more cooperative relationships 

with their global buyers, which is measured as a lower coefficient of variation in monthly export 

transactions.   
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 Table 3 illustrates that there is a high degree of correlation between many of the firm, 

transactional and final market attributes.  While the near perfect correlations between unit prices 

are expected and theoretically uninteresting, the remaining, strong correlations point to the 

possibility that there are distinct clusters of exporting firms that share common attributes as firms 

and in their linkages with global buyers.   

 To further explore this possibility, I create an index composed of four key variables: unit 

prices, share of exports to advanced industrialized countries, and export and import 

specialization.  A fifth variable on transactional stability (the coefficient of variation of monthly 

export transactions) is not incorporated into the index because of the difficulty of measuring it 

across all 2,417 firms, but it is measured among the largest 400 firms and is incorporated into the 

data presented below.
10

  

 For each of the four variables, firms were classified into ten classes and given a score of 

one to ten, using a Jenks natural breaks optimization method.  A Jenks optimization creates 

clusters by minimizing the variance of a variable between the units within a class, while also 

maximizing the variance between classes.  Thus, it inductively finds the natural “break points” in 

a data series such that firms within a class are most similar, while also being most different from 

the other classes.  For each of the four variables, lower Jenks scores indicate lower unit prices, 

smaller shares of exports to advanced countries and lower import and export specialization, 

while higher scores indicate the opposite.  After each firm was scored on all four variables using 

this method, the four scores were added together un-weighted to create the index.
11

  Thus, a firm 

could end up with a score of between 4 and 40 points. 

 Figure 4 is a histogram illustration of the distribution of all 2,417 firms using this 

indexing method.  It shows that firms broadly agglomerate into three categories or clusters. 

Cluster 1 contains firms with the lowest index scores and is by far the largest group, containing 

1,345 out of the 2,417 total firms. Cluster 3 is the most exclusive group with 511 firms which are 

privileged by sharing the highest unit prices, exporting to advanced countries and being the most 

highly specialized in intermediate footwear imports and final footwear exports. 

 

                                                           
10 The CoV measure was restricted to the largest 400 exporters because it is less meaningful as monthly transactions become 

more erratic.  This is because for any month without footwear exports but which falls in between months with exports, I added a 

zero in calculating the coefficient of variation (CoV), because I assumed that the firm received no orders that month, but was still 

in the business of footwear exporting.  For all months prior to the very first month of footwear exports, I did not add a zero, 

assuming that the firm had never exported footwear before.  Similarly, after the final month of footwear exports, I did not add 

zeros, assuming that they dropped out of footwear exports or were eliminated from the market.  However, if there was a stretch of 

12 months or more without footwear exports, I also did not add zeros.  In general, larger firms had few months with zero exports 

(though, as we’ll see, size did not guarantee stability), but as firms became smaller exporters, monthly consistency fell, with an 

increasing share of months without exports and hence results were being driven more by months without exports than months 

with exports. This seemed to heavily distort industry-wide averages and trends, and thus CoV was not calculated after the 400th 

largest exporter.   
11 They were added un-weighted because there was no compelling rationale to judge the variables to be more or less important.   
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 Although Figure 4 is suggestive that firms “cluster” into distinct categories that vary by 

operation and linkages with global buyers, it is still possible that there is little consistency 

between firms in their scoring on all four variables of our index if, for instance, many firms score 

high on some measures and low on others.  As such, Table 4 (below) utilizes the three broad 

clusters of firms and records the details of all four indexed variables, as well as the fifth un-

indexed variable (CoV).  Furthermore, it offers more details by breaking down final market and 

unit prices into their advanced country and developing country sub-groups, and finally it 

differentiates domestic and foreign firm sub-categories.   

Table 4 indeed indicates that exporters strongly share common attributes across all 

measurements and hence consistently compose distinct clusters. Earlier, it was mentioned that a 

firm’s export and import specialization was indicative of different types of exporters which 

ranged along a continuum from commercial intermediary or general trading company (low 

specialization), to firms highly expert in footwear exporting, which most likely were also direct 

producers of shoes (high specialization).  Table 4 indicates that the most highly specialized firms 

(Cluster 3) are also overwhelmingly concentrated in particular niches in China’s international 

export trade.  Specifically, over 90% of their exports go to advanced industrialized countries, and 

among advanced countries, they occupy the highest-end niche with average unit prices (per pair 

of shoes) in the $8 to $10 range, which is two and three times higher than Cluster 2 and Cluster 

1’s average unit prices, respectively.  In addition to dominating these niches, Cluster 3 firms also 

enjoy the most stable transactional relationships with their global buyers.  This is demonstrated 

by a coefficient of variation of monthly exports in the low 0.50’s, which compares quite 

favorably to Cluster 1 firms.     
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 At the other end of the spectrum, Cluster 1 is composed of commercial intermediaries or 

general trading companies (low specialization).  These firms service both advanced and 

developing countries, in nearly equal quantities.  In addition to sharing a low level of import and 

export specialization in footwear, these firms occupy the lowest-end footwear niches in both 

advanced and developing countries, characterized by the lowest unit prices for their shoes.  In 

addition, their contracting relationships with global buyers are much more unstable than the other 

two groups (high CoV).  This means that contrary to rhetoric, not all trade in light industry goods 

operate according to the same footloose or “perfect market” forces.  Rather, only certain firms 

(Cluster 1) occupy trade channels that operate like unstable and footloose “pure markets,” while 

other firms (Cluster 3) enjoy substantially greater stability each month in their transactions with 

global buyers.  Furthermore, Cluster 1 firms are distinctive in that although they export in nearly 

identical quantities to both advanced countries and developing countries, yet their unit prices do 

not vary widely between them.  Although just the opposite of Cluster 3, these firms also compose 

a distinct category of exporters with substantial coherence across the measurements, including 

firm, transactional and final market attributes.   

Finally, Cluster 2 combines elements of both groups.  While it is tempting to say that they 

are simply intermediate along a continuum from Clusters 1 to 3, it is more accurate to say that 

they occupy a third and distinct cluster of firms.  On the one hand, similar to only Cluster 3, they 

overwhelmingly sell into advanced country markets, so in terms of final markets they are not 

simply intermediate. However, they occupy different market niches within advanced countries, 

with unit prices only half of Cluster 3.  Finally, they are distinctive in that they are quite export 

specialized (much like Cluster 3 firms), but on the import side, they rely much more heavily on 

domestic Chinese suppliers for their production inputs compared to Cluster 3 firms, even though 

both groups of firms largely supply only advanced country markets.  This indicates that China’s 

intermediate goods supply base in footwear (anything from leather, plastic and rubber sheets to 

footwear parts and injection molds) is not competitive enough to be able to feed into the high-

end value chains occupied by Cluster 3 firms.  Although it would require additional transactional 

trade data from major supplier countries, this potentially indicates that the foreign production 

and trade of footwear intermediate goods may also be highly organized and balkanized by TNEs 
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into distinct clusters of firms and trade channels.   If so, this would imply that the ties between 

intermediate goods suppliers and final footwear exporters in Cluster 3 are also stable, 

cooperative and more exclusive, thus creating distinct production and commercial network 

“teams,” running from intermediate suppliers to final assemblers to global buyers (Hsing 1998 

Chapter 2, Hsing 1999).   

In combination, these observations reflect that advanced country consumption in particular 

is a highly diversified ecosystem, with many market niches, quality levels and types of footwear.  

This diversified ecosystem means that very different clusters of firms become organized into 

distinct trade channels by global buyers occupying each niche, and that this differentiation 

trickles backwards from finished footwear exporters into intermediate input suppliers.  While this 

paper does not have direct evidence of this, it is likely that at other end of these transactions, 

there are equally differentiated types of global buyers, such as the different types of retailers, 

branded marketers and branded manufacturers, which have been so prominent in GVC literature 

(Gereffi 1994, Feenstra and Hamilton 2006).  

Finally and as examined earlier, there is a second stark division between firms, apart from 

these three clusters, namely the clear hierarchy that exists between domestic and foreign firms.  

In terms of both the number of firms and total export value, foreign firms dominate in Cluster 3 

in which 440 foreign firms export $5.7 billion in exports, compared to 71 domestic firms 

exporting only $559 million – though in both cases, the vast majority of exports go to advanced 

countries.  By contrast, domestic firms overwhelmingly populate Cluster 1 with $8.6 billion in 

exports, while foreign firms only conduct $360 million, but in both cases, exports are evenly split 

between advanced and developing countries.   

However, despite the stark differences in ownership between the groups, domestic and 

foreign firms which occupy the same cluster are remarkably similar. For instance, although 

Cluster 3 is dominated by foreign firms, the 71 domestic firms that have managed to upgrade to 

occupy these elite trade channels do not differ at all from their 440 foreign firm rivals in terms of 

specialization, quality, stability and linkages with advanced country buyers.  On every measure 

within Cluster 3, domestic and foreign firms are nearly identical in attributes, save for unit prices 

to developing countries in which domestic firms sell more expensive products (though 

conducting only a miniscule $55 million in sales).  A similar conclusion is true for Clusters 1 and 

2, which offers further evidence that the clusters are empirically salient. 

In summary, there are distinct clusters of firms which share a host of attributes, including 

some that are indicative of a firm’s internal operations (specialization), some that are indicative 

of its linkages with global buyers (transactional stability) and some that are indirectly indicative 

of the global buyers themselves, such as their home countries and the varied market niches 

within their home countries (unit prices).  This last feature is most evident for advanced country 

markets which are highly diversified and import very heavily across all three categories of firms.   

 

 

TNE-governed Trade: Aggregate Estimations and Large Exporters 

 

These distinct firm clusters can be applied to the task of estimating the share of global trade 

that is conducted through TNE—governed trade channels, as opposed to “pure” market trade 

channels.  As discussed, this was a simple empirical estimation which GVC scholarship has been 

unable to answer given the constraints of its case study methodology.   This distinction between 

“governed” channels of trade and “pure markets” is an explicit feature of GVC theory in which 
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“markets” constitute a distinct trade channel that differs from other arm’s-length (non-ownership) 

transactional linkages, such as relational, captive and modular inter-firm ties (Gereffi, Humphrey 

and Sturgeon 2005).  However, it is also implicit in the older GCC literature, in that powerful 

lead firms are considered primary “drivers” of buyer-driven commodity chains (in light 

industries), and hence presumably, the remainder of trade that is not driven by lead firms is 

composed of ordinary or market-based trade (Gereffi and Korzeniewicz 1994).  The lacuna for 

both literatures is estimating the relative shares of aggregate trade that are exchanged through 

lead firm “governed” channels versus “pure market” channels.  Because transactional trade data 

are comprehensive, a rough estimate is possible, at least for China, which is by far the world’s 

largest footwear exporter.   

 Without transactional trade data, another possible method of estimation may be to begin 

with an empirical or inductive definition of a “lead firm,” and then attempt to gather data 

individually on these firms’ total imports in a product category (like footwear) which finally can 

be compared to a country’s total imports.  However, there are drawbacks of this approach.  It is 

unclear how to differentiate the full population of lead firms that govern value chains from other 

international importers.  Second, apart from transactional trade data, firm-level import data are 

hard to come by and are rarely organized by Harmonized System or other international trade 

codes.  Finally, an unknown share of imports, even by lead firms, likely consists of market-based 

transactions in which there is little in the way of TNEs “governing” their suppliers or “leading” 

their value chains.  Most likely, market transactions by lead firms are prevalent in the simplest, 

least customized and hence most commoditized goods in which unit prices are the primary 

selection criterion.   

 The method used in this paper is to begin with the distinct empirical “clusters” of 

exporters located in a major exporting country like China.  These clusters offer an inductive 

definition of the “most likely” suppliers to lead firms, in particular the elite Cluster 3 firms, but 

possibly also including Cluster 2 firms.  Since Harmonized System codes are used, a nearly 

perfect estimate can be made to total trade.  And finally, there is no assumption that all lead firm 

transactions are governed and coordinated.  Rather, the primary assumption of this method is just 

the opposite – namely that all of the exports of firms occupying a particular cluster and exported 

to particular countries (advanced or developing) are consistently part of the same trade channel, 

such as lead firm “governed” trade or “pure market” trade.   

 If this assumption is accepted, then Table 6 indicates that the most conservative estimate 

of the share of lead firm “governed” trade in a light industry or buyer-driven commodity chain 

like footwear is about 29%.  A less conservative estimate is 43% which includes all Cluster 3 and 

Cluster 2 exports to advanced countries.  And the least conservative estimate is 47%, if 

developing country exports are included.  Thus, perhaps 30% to 50% of China’s total trade in 

footwear may be “governed” and coordinated by lead firms.  This means that the remaining 

exports are more likely to be exchanged through “pure market” channels.   

 



 Firms, Organization and GVCs in International Trade – Mark P. Dallas  

25 
 

 
 

Finally, we return to the firm heterogeneity literature and the importance of firm size.  To 

what extent is clustering evident among the largest exporters?  As mentioned, the firm 

heterogeneity literature places the largest exporters in a class of their own, as possessing special 

characteristics by which exporting countries can gain from trade.  Because this paper develops a 

different set of measurements than those used in the firm heterogeneity literature, it cannot serve 

as a test of the literature.  Rather, the opposite is best considered, namely that large firms may 

differ systematically from SMEs, and hence may occupy a distinct class of their own with 

regards to the measurements of interest in this paper, such as firm, transactional and final market 

attributes. In other words, do large firms stand out using the measurements developed in this 

paper? To examine this possibility, Figure 5 and Table 5, below, replicate the same measurements 

as Figure 4 and Table 4 above, but this time only on the largest 100 firms by total exports.   

Although Figure 5 does not have an identically shaped tripartite clustering as the Figure 4 

histogram, the index scores are still widely distributed across the full spectrum of possible index 

scores and there is evidence of clustering at the high and low ends of the spectrum, even though 

the sample is restricted to the largest firms.  This is suggestive that similar to the full population 

of exporters, the largest 100 firms are also clustered into groups that share common levels of 

specialization and transactional stability, and are similarly organized into distinct trade channels 

with global buyers.   
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 As before, the firms are broadly grouped into three clusters, and the details are provided 

in Table 5.  Indeed, the results are very similar to Table 4.  For instance, Clusters 2 and 3 

overwhelmingly service only advanced countries, while Cluster 1 services equally both 

developing and advanced country market.  Furthermore, just like the full population of exporters, 

as one moves from the low-end Cluster 1 to the elite Cluster 3, import and export specialization 

both increase dramatically, unit prices rise precipitously, transactions with global buyers become 

increasingly stable, and both domestic and foreign firms within the same cluster are similar 

across these measurements.  Finally, the distribution of foreign and domestic firms is very similar 

to the full population in that only two foreign firms populate Cluster 1 and only three domestic 

firms have successfully upgraded into Cluster 3, meaning that China’s largest domestic exporters 

appear to be no better at entering into the most privileged or elite trade channels, despite their 

size advantages.  Overall, there is only one significant anomaly, namely the high degree of 

volatility (0.71) of domestic firms in Cluster 3.  However, this is an average of only three firms, 

so it is highly vulnerable to a single outlier.  Thus, in summary, the largest exporters are very 

similarly clustered and share similar attributes as the full population of exporters which indicates 

that the size of firms is not a particularly salient feature in how firms engage with global buyers 

and become organized into distinct trade channels. This is an important caveat for both firm 

heterogeneity research and GVC scholarship that focuses on giant suppliers.   

 

 
 

 

Conclusion 

 

The fragmentation and internationalization of production raises a host of new problems for 

data collection, measurement and ultimately our understanding of the international economy, and 

it has been theorized in different ways across academic disciplines.  Firm-level and transactional 

trade statistics are new data sources that hold out the potential for new insights.  They have been 

profitably applied in the firm heterogeneity literature, which has offered new insights into trade 

theory that traditionally has focused exclusively on inter-country trade.  This paper utilizes 

similar data, but develops novel measurements that are adapted to GVC theory, especially in 
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attempting to resolve its micro-macro aggregation problem and its inability to generate aggregate 

estimations of the size of “governed” versus “pure market” trade channels.   

It finds strong evidence that there are distinct categories of firms which consistently cluster 

using a variety of measurements, even in a light industry that most closely mimics perfect 

markets, and in which firms should be driven by powerful forces of convergence towards best 

practices.  On the one hand, an elite group of firms enjoys privileged access to particular market 

niches in advanced countries.  These trade channels are characterized by more stable 

transactional relationships with global buyers and a substantial price premium, and the firms are 

very highly specialized in both footwear exports and imports of intermediate inputs.  

Furthermore, while a handful of domestic Chinese firms have been able to upgrade into these 

privileged channels, foreign firms overwhelmingly dominate, and all of these characteristics are 

irrespective of the size of the firm.   

At the other end, a very large number of firms, mostly domestic Chinese, are forced to 

survive in trade channels that appear to be more “pure markets” in that they are characterized by 

very low prices and great transactional volatility, in which the export and import specialization 

of the firms are very low, indicative of commercial intermediaries and general trading companies.  

These market-based channels are prevalent in both advanced and developing countries.   

In between, there exists a group of firms which constitute a third category in that similar to 

Cluster 3, they largely sell into highly diversified advanced country markets, but without the 

price premium and without sourcing their intermediate goods from international suppliers.  Thus, 

similar to Cluster 1, they rely on China’s domestic supply base for intermediate inputs.         

  These distinct and consistent clusters of firms indicate that firm operations and inter-firm 

organization do not converge and are not simply epiphenomenal to powerful inter-country 

market forces in international trade.  Rather, there is a clear hierarchy among exporters which 

appear to be related to how suppliers are linked with global buyers and organized into trade 

channels.  Hence TNE organization should be taken more seriously in trade theory.  It also 

indicates that relatively straightforward characterizations of firms, such as differences in their 

size, are not the only attributes that are meaningful indicators or consequential in how firms 

engage in international trade.  In fact, there are many other important attributes, such as their 

degree of specialization, and their linkages with global buyers including transactional stability, 

final markets and market niches.  This is true even for highly commoditized exports, like 

footwear.   

Finally, through an inductive method of classification, it becomes possible for the first time 

to offer a rough estimation of the share of total trade that flows through channels that are most 

likely “governed” by powerful lead firms, which are the main actors in GVC theory.  The paper 

estimates this to be 30% to 50%, at least in footwear.  Given this sizeable share of China’s trade 

and given that these channels are also where suppliers earn the highest price premiums and enjoy 

greater stability in transactions, government policy makers should be incentivized to develop 

public policies that assist their home-country firms, by specifically targeting GVC-organized 

trade – not just generic export-led development.  These rough estimates of the degree to which 

TNE-led value chains are consequential to developing country exports suggest that they should 

be considered the “preferred” exports by policy makers. 

Finally, the issue of FDI and domestic ownership is highly salient in this paper.  Unlike for 

Taiwan and South Korea where domestic firms quickly took over from Japanese FIEs and 

eventually dominated light industry export channels during their era of export-oriented 

development (Feenstra and Hamilton 2006, Chapter 7), in China, value chains are foreign 
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constructions which have been transplanted through the operations of foreign firms and their 

more exclusive network channels.  Using transactional trade data, this paper is able to observe 

that foreign firms overwhelmingly dominate the elite trade channels that are the ones most likely 

governed by advanced country lead firms.  Furthermore, while the construction of regional 

production networks in footwear occurred in China in the early 1990s (Hsing 1998, 1999), this 

has remained the case through at least 2006, nearly 30 years after China’s opening up and five 

years after the many liberalizations that accompanied WTO accession.   

This implies that China’s reputation as a manufacturing and export powerhouse needs some 

amending.  China’s reputation is well deserved if one considers its manufacturing advantages as 

a country, such as a disciplined, well-educated low- and mid-skilled workforce, efficient 

infrastructure and logistics and policies that are export-friendly.  However, if one considers as 

important the internal firm capabilities, then China’s reputation is ill-deserved.  The paper shows 

that only a small handful of domestic firms have been able to upgrade into the most elite, TNE-

led export channels.  Thus, it is more appropriate to say that China-located firms are the 

powerhouses, not Chinese-owned firms, even in the least technologically sophisticated industries, 

like footwear.  This implies that as China’s labor costs rise or its currency appreciates, the history 

of East Asian restructuring of its regional production networks may not be a good guide.  Much 

of it will depend on the decisions of the foreign firms linked into international value chains, 

whose allegiance and backward linkages to China may be far less secure than was the case for 

Taiwan or Korea, where domestic firms dominated the export drive.     
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