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Abstract
One of the key motivations for national policy makers to promote any type of international commercial
activity, including engagement in global value chains (GVCs), is to maximise the value that accrues to
domestic firms and workers. What is new about GVCs is that the use of foreign value added is a
complement to rather than a substitute for domestic value creation. Today, export competitiveness is
inextricably linked to being able to access competitively priced and highest quality intermediates. This
paper empirically documents this complementarity and subsequently explores some of the determinants of
foreign sourcing (the backward GVC participation measure). The results reveal that, while structural
factors such as geography or indeed the level of development are the important drivers of participation,
policies aimed at reducing the costs associated with international fragmentation of production, such as
open trade and investment policies and a range of domestic policies related to, for instance, logistics,
infrastructure and IP protection, can also play an important role. These are some of the necessary, albeit
not sufficient, conditions for benefitting from GVCs. Looking ahead, innovation and knowledge are
becoming increasingly important and more sustainable sources of comparative advantage and value
addition in GVCs. This means that policies aimed at upgrading participation such as increasing the skills
and improving the innovation climate are going to be increasingly important to maintain competitiveness
in the GVCs of the future.
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1. Introduction
While some claim Global Value Chains (GVCs) are old wine in new bottles—a new way of advocating
the benefits of trade and investment liberalisation, the emerging literature suggests that these new modes
of production have indeed fundamentally changed the determinants of national success in the global
economy (OECD, 2013). The unbundling of tasks and business functions characteristic of GVCs opened
opportunities to developing country actors to participate in the global economy without having to develop
a complete product or value chains (Stamm, 2004; Baldwin, 2012; Escaith, 2014; OECD, 2013) and to
draw on foreign knowledge and learning by doing (Hausmann, 2014). Still, some point out that the
opportunities associated with the GVC are limited for developing countries and that the asymmetries in
the governance structures that underpin these pose a threat to sustainable economic development in the
developing world (e.g. UNCTAD, 2014). What approach should policy makers in developing countries
then take to the new wave of globalisation?
The emerging empirical literature suggests that production processes have been fundamentally altered
with the rise of GVCs. Goods and services are now produced by combining the efforts of many actors
across different countries, sectors and locations in a manner that exploits their comparative advantage at
the task rather than product level. National success thus increasingly depends on non-national factors.
This trade in tasks (Grossman Rossi-Hansberg, 2008) has been facilitated by the unprecedented reduction
in transport and, crucially, coordination costs (Baldwin, 2012). The unbundling of tasks and business
functions opened to developed country technology holders possibilities to combine their knowledge with
competitively priced inputs from developing countries and this has contributed to the marked redistribution of economic activity towards emerging and developing countries.2
Today’s successful products are bundles of tasks and inputs originating from multiple regions and
countries. Competitiveness is thus inextricably linked to having access to competitively-priced
intermediate inputs and is in fact more exposed to changes in the different costs implicit in the
geographically fragmented production processes.3 These include costs of moving inputs and semi-finished
products across different locations, costs of moving ideas or knowledge, costs of personnel travel, costs of
services necessary for the smooth operation of the networks (e.g. transport and logistics,
telecommunication, postal and courier services, etc.), costs of dealing with administrative procedures and
enforcement of contracts, standards and IPR. While some of these costs accrue at the border (e.g. tariffs,
costs related to customs inefficiencies) many accumulate long before the border is reached (e.g. quality of
infrastructure, costs and quality of logistics services, costs of regulatory burden), blurring the delineation
between inward and outward oriented economic policies.
Global value chains are a multifaceted phenomenon and are therefore hard to describe in their entirety.
Mapping some facets of this evolving landscape has however become possible through the emergence of
inter-country input-output tables (ICIOs); pioneered by IDE-JETRO and extended in coverage and time
by the OECD-WTO Trade in value added database (TiVA) or the World Input Output Database (WIOD).
These databases have also spurred a body of empirical literature aimed at better understanding the
determinants and consequences of participation in GVCs.
This paper contributes to the emerging GVC literature drawing on the recent work done at the OECD.
The key empirical finding is that a growing use of foreign value added to produce exports is associated
2
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Baldwin and Lopez-Gonzalez (2015) show that in the early 1990’s G7 countries held 67% of global GDP, by
2010 this fell to around 50%.
See for example Rouzet and Miroudot (2013) for an evaluation of the cumulative impact of trade barriers
along the value chain.
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with a growing domestic value added in exports suggesting that the use of foreign value added is a
complement to rather than a substitute for domestic value creation. Foreign sourcing plays a
quantitatively similar role to country’s skill-intensity or the size of domestic demand. While this does not
necessarily mean that countries have a choice between improving skills of their labour force and foreign
sourcing it means that facilitating the latter is an important element of an economic development
strategy.4
This suggests that an appropriate policy response to enhancing the benefits drawn from GVCs should
include targeting the reduction of the costs associated with international fragmentation. In this respect,
looking at the determinants of participation can therefore help identify how to prioritise such costs
reductions. Our results suggest that deepening connectivity with global markets, facilitating investment
and promoting the process of openness to trade (both in terms of goods and services) as well as the
efficiency of the domestic economy will help developing countries better access the benefits of GVCs.
At the same time, competitive pressures are rising as more countries seek to join and benefit from GVCs.
While production and assembly activities can be codified and performed in many alternative locations,
innovation and knowledge are becoming increasingly important and more sustainable sources of
comparative advantage (Nolan and Pilat, 2016) and value addition. This means that policies aimed at
upgrading participation such as increasing the skills and improving the innovation climate are going to be
increasingly important to maintain competitiveness in the GVCs of the future.
2. Value added, jobs and productivity in GVCs, some stylised facts5
Mapping exercises have provided a rich set of stylised facts about GVCs. One of these is their regional
nature (Figure 1); global production stands on three pillars: Factory Asia, Factory North America and
Factory Europe (Baldwin and Lopez-Gonzalez, 2015).6 Interactions between these are also important, as
seen from Figure 1 and also highlighted by Los et al., (2015), but there are little signs of a Factory Africa,
Factory South Asia, or a Factory Latin America emerging. This has fuelled fears that many developing
countries are missing out from the new opportunities.7
One of the key characteristics of the GVC age is the growing use of foreign value added to produce
exports (what is commonly known as backward participation) as shown in OECD (2013) and Kowalski et
al. (2015). However, the extent to which countries can rely on foreign value added depends crucially on
the types of products they produce (see Annex Figure 1 for a sectoral breakdown of participation).
Natural resource rich countries, such as those in South America, the Russian Federation or Australia, will
tend to have a higher domestic value-added share in their exports given the extractive nature of their
activities. Their engagement in GVCs will consequently be more developed in the upstream, or the supply
of raw materials for further processing in other countries (forward participation).
Despite the complexity of modern manufacturing activities, intermediate products or tasks leading to their
production are to a large extent codifiable and this means that manufacturing production is easier to
fragment internationally. Countries such as China or Mexico, which traditionally had strong
4
5
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Especially since it may be easier to manoeuvre in the short to medium term
This section draws heavily from a forthcoming OECD paper on GVCs in Southeast Asia (Lopez-Gonzalez,
forthcoming)
There is an ongoing debate related to whether value chains are mostly regional or global in nature. While
Baldwin and Lopez-Gonzalez (2015) argue that value chains are largely regional, Los et al. (2015) find that
much of the value added in exports comes from extra-regional partners.
Nevertheless, as has been shown in Kowalski et al. (2015), some countries in these regions increasingly
participate in GVC activities.
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manufacturing sectors, will therefore tend to have a higher foreign value added share in their exports. In
contrast, services, which tend to have a higher tacit knowledge content and are harder to trade or
collaborate in the production of from a distance, show lower degrees of fragmentation (backward GVC
participation) in spite of their growing importance in providing inputs into manufacturing activities (what
is known as servicification, Kommerskollegium, 2012). Countries economic structures will therefore be
important in determining how they engage in GVCs.
Figure 1. Origin of value added in exports – Backward Participation (2011)

Note: numbers show the share of column nation value added that is used by the row nation in order to produce a unit of gross
exports (the backward linkage). Values below 1.5% are deleted to facilitate readability. The regional aggregation can be seen in
Annex Table 1.
Source: Lopez-Gonzalez (forthcoming)

Another observable characteristic of the GVC phenomenon relates to the organisational nature of the
regional production networks. 'Factory' economies such as Mexico or Poland tend to be reliant on their
links with the closest technology-intensive 'headquarter' economy such as the US or Germany which
coordinate these networks (Baldwin and Lopez-Gonzalez, 2015).
GVCs employ an increasing number of people domestically and sustain jobs abroad
The geographical provenance of the value added that is embodied in exports is one part of the GVC story.
Another, which has received less attention due to data constraints, is the jobs that participation creates or
sustains. Merging the ILO employment data with the OECD TiVA data reveals that in 1995, over 350
million workers (in the countries covered in the TiVA database) were engaged in producing exports.
Nearly 50 million of these were the kind of jobs that were involved in producing inputs that are exported
and then used by other countries to produce exports or, alternatively, the jobs that are associated with
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“forward” GVC participation (henceforth “GVC jobs”). 8 By 2011 nearly 590 million workers were
producing exports and over 111 million of these within GVCs.9
These employment figures represent a small but growing share of global employment: in 2011 20% of all
jobs within the sample were tied to exports and 4.8% were GVC jobs (up from 15.7% and 2.6%
respectively in 1995).10 Importantly, while export jobs grew nearly 2.2 times faster than total jobs, GVC
jobs grew just over 6 times faster, highlighting the potential for GVCs to be an engine for job growth.11
The distribution of GVC jobs across regions is markedly different to how value added is shared (Figure 2).
For example, only 4.7% of the workers that China relies on to produce exports are located in other
countries (engaged in producing the intermediates it uses). In contrast, China’s reliance on foreign value
added occupies 32% of the value of gross exports. This high domestic labour content of exports is
naturally characteristic of labour abundant ‘factory’ economies which process or assemble knowledgeintensive inputs. By contrast, the domestic job content of ‘headquarter’ economies like the US or
Germany is closer to 60%, reflecting their relative endowment of high-skilled labour and the propensity to
offshore to labour abundant ‘factory’ economies.
The centrality of Factory Asia as a GVC employment hub is also manifest; in 2011 it supplied 52% of
GVC jobs.12 China is the largest global supplier providing 31.5% of all GVC jobs. The ASEAN region
follows with nearly 17% (more than India despite a smaller population). Beyond the jobs the region
supplies, the jobs it sustains in other countries are also important. In 2011, over 41 million jobs in other
countries were sustained solely by the production of Factory Asia’s exports, through the supply of
intermediate goods. More than 13 million of these are from non-Asian countries (2 million in the EU, 1.4
million in North America, 1.5 million in Latin America and more than 385,000 in Australia and New
Zealand).
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Note that this category does not fully capture some of the jobs that are also associated with GVC activity,
such as the ones which are involved in processing foreign inputs and producing products that are consumed
in either domestic or the first export market.
For calculations and a discussion of these results see Lopez-Gonzalez (forthcoming).
These figures represent a share of the identified jobs in exports in the sample. Since the sample occupies only
61 economies they are downwards biased and therefore show a lower bound.
It should be noted that the values presented here do not distinguish between jobs created and jobs destroyed.
Assessing the net impact of GVCs on jobs is a complicated empirical exercise which requires investigating
the type of jobs that are affected as well as the interaction between domestic and foreign jobs as substitutes
and the role of technological progress in this. This is part of ongoing OECD work on GVCs, skills and jobs.
Factory Asia is herein defined as China, Korea, Japan, Hong Kong, China, Chinese Taipei and 8 of the 10
ASEAN countries (Singapore, Malaysia, Viet Nam, Thailand, Indonesia, Brunei Darussalam,
the
Philippines and Cambodia
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Figure 2. Employment content of exports - share (2011)

Note: numbers show the share of column nation jobs that are employed by the row nation in order to produce a unit of gross exports.
Values below 1.5% are deleted to facilitate readability. The rest of the world grouping here represents other TiVA countries. The
final column shows how GVC jobs distribute across region as a share of total GVC jobs. All values are estimates derived from a
model that combines the information in the TiVA ICIO with ILO data on employment by sector (see Annex B for a discussion of
methods). The regional aggregation can be seen in Annex Table 1.
Source: Lopez-Gonzalez (forthcoming)

The most productive workers are engaged in producing intermediates
The value added per worker13 associated with the products bought and sold within value chains (Table 1)
reveals a higher value added per worker for those engaged in producing intermediates (workers engaged
in forward linkages or the “GVC jobs”) relative to those producing gross exports. 14
International sourcing is also seen to be partly driven by wage or productivity differentials (Table 1).
Headquarter economies, where the output per worker is highest, source from factory economies with
lower value added per worker. In the US, for example, workers engaged in producing exports show an
output per workers of USD 106.8 thousand while the foreign workers that supply intermediates have an
output per worker of USD 33.1 thousand. In contrast, factory economies such as China show the opposite
pattern: with an output per worker of 7.7 in the production of exports but one of 73.6 when it concerns the
output per worker of sourced foreign inputs. One key motivation for engaging in GVCs is therefore to

13

14

Note that here value added is composed of wages, capital rental and profits and therefore the value added per
worker is not to be interpreted as wages.
These values will reflect differences in the marginal product of labour but also differences may be driven by
different demand vectors. That is that the products and services exported in aggregate (including final and
intermediate) may be different to those exported into value chains (intermediates). Another implication of
this result is that there might be a higher productivity cut-off for firms engaging in selling into GVCs than
that associated with traditional exporting as in the heterogeneous firm literature (Melitz, 2003 and Helpman
et al., 2004).
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take advantage of different costs associated with labour endowments and skills. In this sense SEA
economies are seen to be an attractive offshoring destination.15

Table 1. Value added per worker (2011)

Country
FRA
DEU
GBR
RoEU
TUR
ZAF
RUS
IND
CHN
KOR
JPN
ASEAN
RoAsia
ANZ
LatAm
MEX
USA
CAN

Domestic workers
making exports
95.7
88.8
93.2
64.6
28.5
34.9
30.8
5.0
7.7
48.0
92.8
10.3
47.6
141.6
24.9
24.2
106.8
112.0

Domestic workers making
exported intermediates
109.8
101.7
109.8
71.3
30.4
44.9
36.8
5.7
8.7
70.0
124.9
13.5
71.4
176.2
28.8
31.1
131.1
135.5

Foreign workers
used to produce
exports
46.6
43.6
48.2
50.5
36.0
38.6
33.6
56.9
73.6
32.3
27.1
27.3
29.4
36.6
39.0
49.6
33.1
48.1

Note: numbers show the value added per worker engaged in different types of production in thousand USD. The first column
identifies domestic workers engaged in producing gross exports whilst the second identifies those that are exclusively engaged in
producing intermediates used by other countries to produce exports (those engaged in forward participation). The final column
shows the average value added per foreign worker used to produce exports. All values are estimates derived from a model that
combines the information in the TiVA ICIO with ILO data on employment by sector (see Annex B for a discussion of methods). The
regional aggregation can be seen in Annex Table 1.
Source: Lopez-Gonzalez (forthcoming)

The skill intensity in production is growing
Value added and employment sharing within GVCs is also increasingly shaped by growing knowledge
intensity of economic activity, digitalisation and the newly emerging production models associated with
them (Nolan and Pilat, 2016). While the relatively low-skilled intensive activities such as assembly can be
codified and performed in many alternative locations, innovation and knowledge-based capital are
becoming increasingly important as more sustainable sources of comparative advantage and therefore
benefits within GVCs. As a concept, this is best illustrated by the so-called “smiley curve” of stages GVC
participation where the pre and post-production knowledge-intensive activities related mostly to skill
intensive services (e.g. R&D or marketing) account for increasingly higher proportions of the value of the
final product (Figure 3).
Empirical evidence supporting the smiley curve includes the growing shares of value added associated
with high skilled jobs in domestic and foreign value added used for producing exports in both developed
and emerging economies (Figure 4 and Lopez Gonzalez, Kowalski and Achard, 2015). It also includes the
falling shares of jobs related to operations and assembly and growing shares of pre and post-production
services documented by Miroudot (2016) and the growing shares of services as a source sector in global
value added (Annex Figure 2). As these processes continue, policies aimed at upgrading participation
15

This is not the only consideration in deciding the location of offshoring as shown in Kowalski et al. (2015),
indeed other factors, such as investment openness, trade facilitation and a favourable trade policy are also
important.
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such as increasing the skills and improving the innovation climate are going to be increasingly important
to maintain competitiveness in the GVCs of the future.

Figure 3. The smiley curve: value added along the electronics value chain

Source: OECD (2015) based on Shih (1996) and Gereffi (2005).

Figure 4. Origin of value added embodied in exports by type across developed and emerging
countries

9

Source: Note: Left panel shows the share that each column country type represents in the exports of the row country-skill type. For
example, in 1995 38% of the value added of developed country exports came from domestically employed low-medium skilled
labour. The right panel shows how foreign value added is being used according to its origin and destination so that in 1995 15% of
the foreign value added that developed countries use to produce exports comes from high-skilled workers from other developed
countries.
Source: Lopez-Gonzalez, Kowalski and Achard (2015).

3. Maximising value added gains for domestic economy through value chain participation16
It is challenging to capture all the facets of value chain participation empirically. The approach that has
been used extensively to map GVC activity derives from the Hummels et al. (2001) indicator of “vertical
specialisation” and its refinement by Koopman et al. (2011) and others (e.g. in Timmer et al. (2012),
OECD (2013), de Backer and Miroudot (2013) or UNCTAD (2013b)). In this approach, value chain
participation is defined in terms of the origin of the value added embodied in exports both looking
backward and forward from a reference country: backward when it comes to foreign value added
embodied in exports (buying from GVCs), and forward when it refers to domestic value added which is
used as inputs to produce exports in the destination country (i.e. selling to GVCs).
Emerging evidence suggest that both the buying and the selling activities tend to bring about economic
benefits (Kowalski et al., 2015). When it comes to the latter type of engagement, selling intermediates for
exports by others directly contributes to domestic value added and, as we show in this paper, occupies
more productive processes than simply exporting (see Table 1).
The buying side is conceptually more intricate and politically contentious since in principle importing can
be a substitute for sourcing inputs from the domestic economy. This static view of the trade-off between
the foreign and domestic value added shares of exports has even led some to define “upgrading” as a
process of capturing growing share of domestic value added in exports. This idea was partly spurred by
the oft-cited iPad case-study (Xing and Detert, 2010 and Kraemer et al., 2011) which underlined the low
value adding share that assembly occupies in the production process (less than 5% of the sale value of the
iPad remains in China). This view however misses the point that there can be a synergetic relationship
16

This section draws heavily on Lopez-Gonzalez and Kowalski (2015) and Lopez-Gonzalez (2016)
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between foreign and domestic tasks combined in GVCs to produce competitive products. Drawing more
on foreign inputs, even if it props up the share of foreign value added in exports, can have strong positive
impacts on the volume of the activity, thereby generating greater economic benefits. Even assembly
activities, despite often representing a very small share of the value of the final products being assembled,
can yield important benefits when performed efficiently on a large scale.17
Findings from ongoing and recently completed OECD research based on the OECD TiVA indeed suggest
that trade is increasingly complementary and that use of foreign intermediate products increases the
sophistication and diversification of the export bundle as well as domestic per capita value added derived
from exports (e.g. Kowalski at al., 2015, Lopez Gonzalez, forthcoming). The remainder of this section
summarises some of these results while focusing on the relationship between foreign and domestic value
added embodied in exports.
3.1. Evidence of complementarities between domestic and foreign value added
A burgeoning literature investigating the role of imported intermediates in enhancing domestic firm
capacity is emerging. The importance of tariffs on imported intermediate inputs as a source of countries’
exports competitiveness has been investigated by Johansson, Kowalski, Olaberria and Pellegrino (2014)
using sectoral panel data and accounting for a wide variety of sources of comparative advantages such as
factor endowments (Chor, 2010), institutions (Levchenko, 2007, Nunn, 2007 and Nunn and Trefler, 2013)
and financial development (Manova, 2008). Import tariffs imposed on intermediate inputs have a negative
and statistically, and economically, significant impact on exports of industries that use the protected good
more intensively. For example, in a country at the top percentile of tariffs imposed on imported
intermediate electronic products such as Brazil, a reduction in tariffs to the level observed in the median
country would increase exports in the electronics industry by 26% (Johansson et al., 2014).
Using firm-level data, Bas and Strauss-Kahn (2014) showed how firms which use more imported
intermediates can enhance their productivity allowing them to access new export markets. Gains arise
through two channels, first via the use of more varieties of intermediates (possibly more competitively
priced) and second through technology transfers which are ‘embodied’ in the imported products. Who one
is importing from is found to matter. Imported intermediates from developed countries are seen to provide
a greater boost to productivity, and therefore exporting propensity, highlighting the strong technological
transfer element in the use of foreign intermediates. In Bas and Strauss-Kahn (2015) further emphasis is
placed on imported input and export prices and the role of exogenous input tariff reductions (for China).
The findings show that some firms exploit tariff reductions to access higher quality inputs and this in turn
results in rising exporting prices (quality upgrading).

17

For example, specialisation in assembly of electronic devices has served several firms in Asia well. They
have become assemblers par excellence and attracted clients such as, for example, Apple, Dell, Amazon,
Nokia and Samsung. From a firm perspective, adding 5% of the value of these firms’ leading products adds
up to a relatively large sum. Another example of this is found in the business model of the British firm ARM
Holdings. The firm licences architectures for mobile devices and these are pervasive across the mobile device
market allowing the firm a very small share of a single mobile phone but a presence in most of the market.
As an alternative business development strategy, these assemblers could have instead launched a new mobile
phone to rival the larger smartphone producers and to enter the higher end of the smiley curve to capture
larger shares of the value of the final product, but they would at the same time have to capture a significant
market share from the other electronic device producers. What is important, from the point of view of the
firm, is therefore the value that is created from its economic activities and not the share that the firm occupies
in the value of the final product (Kowalski et al, 2015).
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In a similar vein, although using industry data, Kummritz (2014) shows that countries which rely on
foreign value added can increase their domestic value added in GDP at the industry level, but gains are
not distributed uniformly. Developed countries appear to benefit from cost saving through sourcing from
lower wage countries while little evidence is found for such gains arising for middle-income economies,
possibly due to a lack of absorptive capacity.
Drawing on this emerging literature, the aim of the empirical exercise presented in this paper is to identify
the determinants of changes in the domestic value added embodied in exports across different industries
and countries, including the role that foreign value added plays in enhancing domestic value addition.
3.1.1. Data and specification
The empirical investigation uses a balanced panel of 58 countries across seven years (1995, 2000, 2005,
2008, 2009, 2010 and 2011) and 34 sectors of activity from the OECD TiVA database. The empirical
literature suggests that the determinants of specialisation at the sector level, and therefore changes in
domestic value added in exports, can be subdivided into two broad categories; i) structural factors – such
as factor endowments or skills; and ii) policy variables – which capture the institutional setting,
investment openness and trade policy stance. This paper contributes to the emerging literature by further
investigating the dimension relating to domestic and international linkages.
To control for structural determinants three measures are used; i) the ratio of capital to labour (from the
Penn World Tables); ii) the skill intensity in the country (measured by the share of workers that are highskill relative to those that are low skill – from the ILO database); and iii) the relative productivity in the
country (measured as the output per worker divided by the average output per worker in the world and
calculated using ILO data).
The policy variables aim to capture different policy tools that can be used to enhance domestic
specialisation; i) the quality of domestic institutions (using the rule of law index of the World Governance
Indicators); ii) revealed investment openness (using the share of foreign FDI stocks in GDP from the WDI
database); and iii) the trade policy stance (using the applied tariffs charged, the share of exports covered
by an FTA and an indicator of the depth of the different FTAs – from the DESTA dataset).18
To identify the role of GVC participation in developing domestic capacity the foreign value added that is
used by the sector to produce exports is introduced into the specification. A temporal lag is taken to avoid
mechanical associations or reverse causality with the dependent variable. 19 To identify geographical
spillovers from neighbouring countries the distance-weighted domestic value added in final demand of
partner countries is also introduced. Domestic demand linkages are captured indirectly through the
domestic value added that is used for final domestic consumption.20 The rationale for introducing this last
variable is first to control for the size of domestic demand and second to capture domestic linkages which
may help explain exporting activity.21

18
19

20

21

See Annex Table 2 and 3 for further information on the variables used.
Since the estimations are carried out in changes (in country-sector variables) the supposition is that the
lagged changes in the use of foreign value added are not linked with the present change in domestic value
added in exports.
Note that this variable does not overlap with the dependent variable since it captures value added engaged in
different activities.
The distribution of the variables used in the empirical exercise across developed and developing countries are
detailed in Annex Figure 3.
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The preliminary estimations rely on a fixed effect model with controls for country-sector and year
characteristics. This restricts the variance of the dependant variable to temporal changes in domestic
value added embodied in exports and controls for sector-country specific effects that do not vary in time.
While this setting reduces the incidence of unobserved heterogeneity a concern remains about possible
correlations between lagged changes in the foreign value added used to produce exports and current
changes in the specialisation measures. If prior changes are correlated with current changes driven by a
common trend then the estimates will be biased. Further robustness checks are therefore implemented.
These aim to take into account the dynamic nature of these processes (through the use of a difference
GMM specification).
3.1.2. Results
The use of foreign value added in the production of exports is one of the most important determinants of
changes in the domestic value added embodied in exports in both developed and emerging countries as
shown in Table 2. Foreign value added is therefore a strong complement, rather than substitute, to
domestic value added in exports.
Demand linkages with the domestic economy, proxied through domestic value added associated with
domestic demand across a sector, and spillover effects arising from being close to poles of economic
activity, through a distance-weighted value added measure of demand, are also key. Promoting inwardlooking regulatory reform and shortening the distance with respect to economic poles of activity (through
for example targeted interventions aimed at reducing trading costs) are therefore also priorities that
countries should envisage.22
Tariffs charged, even if low, still have a negative effect on domestic value added (even after controlling
for the use of foreign value added). The production of more sophisticated products is also associated with
growing domestic value added in exports in emerging countries. In addition, facilitating access to more
sophisticated intermediate products might also be a policy priority since both are associated with a
growing sophistication of export bundles as suggested by Bas and Strauss-Kahn, (2014 and 2015) and
Kowalski et al.,(2015).
While there are some notable differences between developed and emerging economies (see columns 2 and
3 of Table 2), in both instances international and domestic linkages continue to play a leading role in
enhancing domestic capacity. 23 The different nature of engagement in GVCs across these cohorts is
highlighted in the coefficients of the structural factors. For example, positive changes in capital labour
ratios increase domestic value added in emerging countries but not in developed countries. The opposite
holds for skill intensity and productivity which are insignificant in emerging countries and important in
developed countries.
This is in line with the reality that emerging countries are still currently competing on lower wages and
relying on growing capital use. This is contrast to the more technologically advanced ways of
22

23

Links between domestic demand and exporting have been investigated in the past through the prism of the
Linder hypothesis and Hirschman linkages (see Lopez-Gonzalez et al. 2015 for a discussion). More recently,
Berman et al. (2015) show that external shocks are linked with domestic performance via the channel of
liquidity constraints where the causation runs the other way.
Positive changes in the rule of law are seen to reduce rather than increase domestic value addition in
emerging countries. While this might be at odds with the common perception that better institutions lead to
better economic outcomes, it may also reflect threshold effects. A good rule of law may only be conducive to
higher economic outcomes once a certain threshold has been reached. As can be seen from the Annex
Emerging economies show relatively low levels of rule of law.
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participation of developed countries which relies more on skills. However, if emerging countries are to
compete with developed countries and engage in higher value added activities, they will need to adopt
policies aimed at increasing skills and encouraging innovation in order to boost productivity. These are
some of the factors with respect to which emerging countries lag behind developed ones (see Annex
Figure 3).24

Table 3. Determinants of changes in the domestic value added in exports (standardised coefficients)
Dependant variable : Domestic value added in exports
(log of value)
Capital labour ratio (log)
Skill Intensity
Relative output per worker
Share of FDI stocks in GDP
Rule of Law
Lagged foreign value added in industry exports (log)
Tariffs charged (log)
Index of depth of FTA
Share of exports covered by FTAs
Sophistication of Exports
Concentration of Exports
Domestic Demand (log of value)
Distance to economic activity (log)
Constant

(1)

(2)

(3)

All

Developed

Emerging

0.0739***
(0.0163)
0.0928***
(0.0354)
0.0978***
(0.0276)
0.00512***
(0.00172)
-0.0250
(0.0157)
0.151***
(0.0177)
-0.0507***
(0.00794)
0.00222
(0.00581)
-0.00930
(0.00635)
0.0257*
(0.0139)
-0.00507
(0.00976)
0.327***
(0.0276)
-0.130***
(0.0250)
-0.167***
(0.0357)

0.0280
(0.0195)
0.118***
(0.0343)
0.0802***
(0.0291)
0.0103***
(0.00245)
0.0303
(0.0208)
0.150***
(0.0196)
-0.0586***
(0.0105)
-0.00134
(0.00669)
0.00403
(0.00689)
0.0119
(0.0149)
-0.0171
(0.0119)
0.312***
(0.0322)
-0.105***
(0.0289)
-0.206***
(0.0418)

0.112***
(0.0299)
0.844
(1.027)
-0.119
(0.138)
-0.00497
(0.00315)
-0.0615**
(0.0280)
0.139***
(0.0349)
-0.0131
(0.0114)
-0.00414
(0.0120)
0.0256
(0.0186)
0.0527**
(0.0250)
0.0167
(0.0206)
0.397***
(0.0734)
-0.195***
(0.0504)
-0.138
(0.226)

Observations
10,882
7,394
3,488
R-squared
0.649
0.641
0.667
Number of repsec
1,838
1,250
588
Robust standard errors in parentheses, *** p<0.01, ** p<0.05, * p<0.1
Note: Regressions are undertaken at the sectoral level using a fixed effects specification which restricts the
variance to the country-sector dimension and therefore captures the impact of changes in the independent
variables on the dependent variable. This set-up controls for time invariant country-sector omitted
variables. See Annex Table 2 for a more in depth description of the variables and Annex Table 3 for
descriptive stats.
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Nevertheless, a deeper analysis of these results would need to be done to better ascertain the skill versus
capital intensity implications across countries at different levels of development.
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One concern with the above results is that, as anticipated in the exposition of the stylised facts, the nature
of participation, and therefore the gains that might be associated from using foreign value added, might
depend on sector characteristics.
The determinants of changes in domestic value added embodied in exports across different sectors of
activity (Figure 5) are relatively similar to those that determine aggregate changes (Table 3). However,
several new insights can be drawn from this exercise. Manufacturing is the sector where foreign value
added has the most positive impact on domestic value addition. This is not surprising since this is the
sector where GVCs came to unfold and which still orchestrates much of the GVC activity.
Developing domestic service sector value added in exports is strongly linked with a parallel development
of domestic (demand) linkages. That is to say that countries which have a strong domestic demand for
services are better able to engage in adding services value added to their exports (a result similar to that
shown in Lopez-Gonzalez, Meliciani and Savona, 2015). While foreign value added also plays a positive
and significant role, the benefits of international linkages in the service industry are more subdued than
those witnessed in the agriculture and manufacturing sectors.25
Tariffs are a hindrance when it comes to further developing the value added in exports across all sectors,
even services.26 The channels of influence are hard to pin down but they may involve the impact tariffs
have on reducing the availability of intermediate manufactured products and therefore the scope for
adding service sector value added to manufacturing activities.27

25

26
27

Structural factors such as the skill intensity of the country or the relative output per worker are also important
but the former does not appear to be significant for services. Promoting the creation of more sophisticated
products and encouraging FDI appears only to positively affect manufacturing activities.
This may come as a result of the high content of services in exports (as seen from Figure 7).
Increasing the share of gross exports covered by an FTA is linked with lover domestic value added in exports.
This puzzling result may highlight the importance of having access not just to regional markets but to global
markets which in turn is a call for further multilateral liberalisation.
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Figure 5. Determinants of changes in domestic value added in exports across type of value added

Note: The figure shows the standardised coefficients of the determinants of changes in the domestic value added in exports across
agriculture, manufacturing and services domestic value added. The regression results can be found in Annex Table 4.
Source: Own calculations using TiVA 2015 release.

4. What role for policy to promote the use of foreign value added?
As shown above, foreign sourcing is one of the key determinants of changes in domestic value added
embodied in exports. This triggers a number of practical questions related to the extent of foreign
sourcing which tends to be quite heterogeneous across countries (Figure 6) and sectors (See Annex Figure
1). The first relates to whether countries are sourcing above or below their potential. The second, to the
role that different structural and policy factors play in determining the extent of participation. Identifying
the determinants can help countries tackle both issues and therefore target their policies towards using
foreign value added to develop their domestic capability.
Figure 6. Backward GVC participation ratios, cross-country comparison for 2011
As a percentage of country’s gross exports
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Understanding how a country performs in terms drawing on foreign inputs requires more than just
looking at their relative backward participation rate. That is to say, it is not because Japan has a rate of 15%
and China one of 32% that it can be said that Japan is less integrated than China. Indeed, larger countries
tend to have lower rates of participation and this is often attributed to the fact that they have larger
domestic markets from which to draw their intermediates. In order to understand how countries are
performing it is important to engage in a benchmarking exercise which determines whether countries are
performing above or below what would be expected from their characteristics.
This can be done by decomposing the policy and non-policy determinants of backward participation (see
Figure 7 for an example for Factory Asia) by regressing the participation indicators against a set of
structural parameters (such as economic size, share of manufacturing in GDP and distance to economic
centres of activity) and policy variables (such as tariffs faced or charged, presence of FTAs and openness
to foreign direct investment) as in Kowalski et al. (2015).
The first message is that the structural characteristics of countries are the main determinants of
participation. That is to say that the size or geographical location of countries as well as their
manufacturing share in GDP explain most of the variation in participation rates. Nevertheless, there is
also an important role that can be played by policy. For example, Singapore and Hong-Kong exemplify
how an open trade and investment policies are conducive to high levels of participation. Where trade
policy alone is concerned its contribution is generally modest although it is important to note that this
variable controls for both push and pull factors in that it aggregates both the tariffs that industries apply as
well as those that are applied on exports. Hence, for example, the negative role of trade policy in Vietnam
is largely driven by high average tariffs on the products that Vietnam exports.
In order to understand how well a country is ‘performing’ in terms of their integration into GVCs one can
look at the difference between predicted and actual participation. For example, the results suggest that
Indonesia and Brunei may be ‘underperforming’ (i.e. the predicted participation rate is below the
observed rate). This is due to unobserved (in our model) characteristics of countries which, although hard
to pin down, suggest that there is room for improvement where participation is concerned.
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Figure 7. Determinants of participation in Factory Asia

Note: The bars show how the predicted backward linkage (from the model) decomposes according to these structural and policy
elements with the line then showing the actual observed degree of backward participation. Data shown for year 2005, see OECD
(2015) for a more detailed description of the variables and estimation methods.
Source: Adapted from Lopez Gonzalez and Kowalski (2015).

In a separate modelling exercise which exploited the bilateral nature of the trade in value added data in a
gravity framework, Kowalski et al. (2015) quantified the importance of some of these other GVC
participation determinants finding that trade facilitation and logistics performance, quality of
infrastructure and of institutions, intellectual property protection and quality of electricity supply are some
of the factors that are particularly important (Figure 8).
Kowalski et al. (2015) show that there are important differences in the degree of restrictiveness of
different GVC-related policies across countries and across sectors. Moreover, the composite indices
capturing policy performance often reflect different types of restrictions. Designing appropriate reforms
that could promote GVC participation requires a dedicated analysis of the underlying regulations in
specific countries and specific sectors. It also requires the analysis of costs and political economy aspects
of such reforms.
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Figure 8. What other policies can influence participation?
High income

Developing

Total

Logistics Performance Index (customs)
Intellectual property protection (index)
Infrastructure, availability and quality

High income

Broadband subscription (per '000)
Tax rate (total)
Quality of Electricity supply (index)
FDI restrictiveness Index (net)
R&D expenditure
Institutional quality

Developing

Tertiary graduates (share of workforce)
Access to loans (index)
Technical occupations (share)

Product Market Regulation
Services Trade Restrictiveness Index
-0.15

-0.10

-0.05

0.00

0.05

0.10

0.15

Total

Source: Kowalski et al. (2015).

One key caveat of any analysis undertaken with the current ICIOs is that, due to data quality issues, these
are biased towards developed countries. They therefore only include a handful of developing or emerging
countries. For example, the only Sub-Saharan country in these databases is South Africa. This
complicates the analysis of how developing and importantly least developed countries integrate into
GVCs and how they benefit from these. To face this challenge, Kowalski et al. (2015) rely on other
databases and on trade data to better understand how developing countries participate in GVCs.
Using the EORA database,28 Kowalski et al., (2015) show that the determinants of participation across
developing countries not in the TiVA database are relatively similar to what is outlined above. Where
benefits of participation are concerned, using trade data, Kowalski et al., (2015) then show that a greater
use of imported intermediates is associated with positive changes in comparative advantage, highlighting
similar mechanisms to those presented earlier.
5. What approach for policy makers in developing countries?
Developing countries are increasingly part of the GVCs and they benefit from participation by engaging
in processes of production that they were unable to engage in because they did not have the technology to

28

After having undertaken a comparing how this database performs with respect to the WIOD and TiVA databases
(see Annex in Kowalski et al., 2015).

19

develop full production capabilities and by drawing on a growing pool of competitively priced
intermediates to increase their domestic capacity.
Developing countries face two broad sets of issues when considering their GVC strategies. The first is
how to become a part of GVCs and the second is how to maximise the benefits or upgrade within these.
Enabling domestic firms to participate in global supply networks requires first and foremost increasing
connectivity through reduction of fragmentation-related costs both domestically and at the border. The
results of this paper show that facilitating both the use of domestic and foreign inputs increases benefits
associated with GVC participation. For developing countries in particular, because of the technological
gap, piercing GVCs is also crucially about attracting foreign investment as well as fostering the links
between multinational enterprises and domestic suppliers as well as supporting domestic networks and
clusters which can be more attractive partners than individual firms.
Upgrading within GVCs is more of a long term process and involves a mix of continued openness to trade
and investment as well as a redoubled effort in moving towards a more knowledge-based economy. The
skill and knowledge intensity of production is growing and countries that create conditions for investment
in these assets have a better chance of capturing increasing shares of the global value added in the future
and are likely to be exposed less to competition to attract GVC activities on the basis of wages.
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ANNEX A – SUPPORTING TABLES AND FIGURES

Annex Table 1. Regional Aggregation from TiVA
RoEU

ASEAN

RoAsia

LatAm

ANZ

RoW
TUN

AUT

ITA

BRN

HKG

ARG

AUS

BEL

LTU

IND

TWN

BRA

NZL

BGR

LUX

KHM

CHL

CYP

LVA

MYS

COL

CHE

CZE

MLT

PHL

CRI

NOW

FNK

NLD

SGP

SAU

ESP

POL

THA

ROW*

EST

PRT

VNM

FIN

ROU

GRC

SVK

HRV

SVN

HUN

SWE

IRL
* ROW represents the TiVA database Rest of World grouping.
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Source: Own calculations OECD-WTO TiVA ICIO, 2015.
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Annex Figure 1: GVC participation by sector (2011)
a. Backward participation
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Note: In panel b, values over 100 occur because of indirect exporting: the sector in question provides inputs to domestic industries
which then export.

Annex Figure 2. Changes in source sector value added
(contributions to global production across all industries of final demand)
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Source: author’s calculations based on OECD TIVA.

Annex Table 2. Description of variables
Variable

Description

Source

Domestic value added in exports
(log)

Domestic value added used by industry to produce exports

OECD ICIO

Capital labour ratio (log)

Aggregate economy wide capital to labour ratio calculated
from the Penn World Tables

Penn World
Tables

Skill Intensity
Relative output per worker
Share of FDI stocks in GDP

High-skilled workers divided by low skilled workers
(aggregate)
Output per worker of country divided by the average output
per worker in the world
Aggregate share of FDI stocks in country

ILO
ILO
UNCTAD

Rule of Law
Lagged foreign value added in
industry exports (log)
Tariffs charged (log)

WGI
Foreign value added use by industry to produce exports

OECD ICIO

weighted average applied tariffs (weights from BACI data)

TRAINS

Share of exports covered by
FTAs

weighted average trade covered by FTAs where if
countries share an agreement all their exports are
considered to be covered

TRAINS and
DESTA

Index of depth of FTA

Count of deep provisions in FTAs

DESTA

25

Sophistication of exports
Domestic Demand (log of value)
Distance to economic activity
(log)

EXPY variable calculated following Hausman

BACI

Herfindahl indicators of concentration normalised

BACI

Domestic value added from industry that is consumed
domestically
distance weighted domestic value added in consumption of
other countries

OECD ICIO
and CEPII
Geography

Annex Table 3. Descriptive stats
Variable

Obs

Mean

Std. Dev.

Min

Max

Domestic value added in exports (log)
Capital labour ratio (log)
Skill Intensity
Relative output per worker
Share of FDI stocks in GDP

14302
14518
14450
14518
14042

6.581917
11.70262
10.62023
1
5.121931

2.284149
0.8885569
43.35979
0.6018397
7.575781

-9.876943
8.134449
0.0745003
0.0505249
-16.4

13.53801
12.84867
358.8
3.59928
67.2

Rule of Law
Lagged foreign value added in industry exports (log)
Tariffs charged (log)
Share of exports covered by FTAs
Index of depth of FTA

12036
12118
14280
11628
14518

0.794887
4.807515
1.350673
0.5668083
112.6066

0.8673734
2.814815
0.7580796
0.2775689
116.4958

-1.19
-12.79376
0
0
0

1.98
12.3718
3.34222
0.9938969
366

Sophistication of exports

14076
11832
14756
14518

9.696654
0.0551689
11.81066
13.40891

0.2627427
0.1027509
1.869736
0.322425

8.265983
0.0028832
7.479434
12.43798

10.38535
0.6815826
16.33693
13.91208

Domestic Demand (log of value)
Distance to economic activity (log)
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Annex Figure 3. Variance of variables across income categories

Note: Kernel density functions.
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Annex Table 4. Determinants of changes in GVC specialisation across sectors of activity

Dep Var: Domestic value added in sector exports
Capital labour ratio (log)
Skill Intensity
Relative output per worker
Share of FDI stocks in GDP
Rule of Law
Lagged foreign value added in exports (log)
Tariffs charged (log)
Index of depth of FTA
Share of exports covered by FTAs
Sophistication of Exports
Concentration of Exports
Domestic Demand
Distance to economic activity
Constant

Observations
R-squared
Number of repsec
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(1)
Agriculture

(2)
Manufacturing

(3)
Services

0.0386
(0.0365)
0.274***
(0.0424)
0.149*
(0.0881)
0.00340
(0.00455)
-0.0221
(0.0464)
0.153***
(0.0394)

0.0405**
(0.0192)
0.228***
(0.0261)
0.0632*
(0.0376)
0.00807***
(0.00263)
-0.0374*
(0.0216)
0.283***
(0.0270)

0.0802***
(0.0259)
-0.0562
(0.0503)
0.124***
(0.0362)
0.000829
(0.00215)
0.00780
(0.0196)
0.0689***
(0.0165)

-0.0579***
(0.0220)
-0.0211
(0.0140)
-0.0327**
(0.0151)
-0.0302
(0.0283)
-0.0605***
(0.0221)
0.207***
(0.0589)
-0.156***
(0.0583)
-0.0558
(0.0816)

-0.0614***
(0.0109)
0.00669
(0.00767)
-0.0159**
(0.00760)
0.0450***
(0.0149)
-0.0365**
(0.0144)
0.264***
(0.0323)
-0.172***
(0.0309)
-0.335***
(0.0424)

-0.0434***
(0.0105)
0.00321
(0.00804)
0.00771
(0.00942)
0.00963
(0.0245)
0.0315**
(0.0130)
0.364***
(0.0379)
-0.103***
(0.0344)
-0.0635
(0.0527)

668
0.814
112

5,339
0.682
896

4,875
0.687
830

ANNEX B – CALCULATION OF INDICATORS

Backward and forward participation
Backward and forward participation indicators are calculated from first principles using the OECD ICIO.
They decompose the value added content of export (VAE) using the following equation29:
𝑉𝐴𝐸 = 𝑉̂ [𝐼 − 𝐴]−1 𝑋
(1)
V is a diagonalised ni x ni matrix of n countries (n={1,2… 61}) and i sectors of activity (i={1,2… 35})
𝑉
with elements 𝑣𝑛𝑖 = 𝑛𝑖⁄𝑌 capturing the direct value added (V) share of sector i in country n in the
𝑛𝑖
output (Y) of the industry. The [𝐼 − 𝐴]−1 is the Leontief inverse matrix which represents the interlinkages
that arise within and between countries. The elements of the A matrix capture the input share of output
better known as the technical coefficients (𝑎𝑛𝑖 =

𝐼𝑛𝑖,𝑗
⁄𝑌 where I is the gross use of intermediate inputs of
𝑛𝑖

industry i from industry j in country n). X is then a vector of gross exports with elements xni (the gross
exports of industry i in country n). The product of this equation gives an ni x ni matrix decomposing the
value added embodied in exports according where it ultimately originates. By summing the non-diagonal
elements of this matrix across column nations a metric of the foreign value added of exports can be
obtained. Presenting this value as a share of gross exports then gives the measure of backward
participation.
The forward participation indicator is calculated from the same baseline VAE matrix but, rather than
summing across column nations, summing across the non-diagonal elements of the row nation. Similarly,
dividing the value obtained by total gross exports of the row nation yields the forward participation
indicator which is the value added content of gross exports that is used by foreign nations to produce their
exports as a share of the reporting country’s gross exports.
The job content of exports
In order to calculate the job content of exports (ECX) a similar method is used. Rather than using a
diagonalised vector of value added as was the case above, a diagonalised vector of the employment share
of output is used:
𝐸𝐶𝑋 = 𝐸̂ [𝐼 − 𝐴]−1 𝑋
(2)
E is a diagonalised ni x ni matrix of n countries (n={1,2… 61}) and i sectors of activity (i={1,2… 14})
𝐸
with elements 𝑒𝑛𝑖 = 𝑛𝑖⁄𝑌 capturing the employment (E) share of sector of sector i in country n in the
𝑛𝑖
output (Y) of the industry.30 The interpretation of the ECX matrix is similar to that of the VAE matrix
29
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This part draws heavily on the presentation of the calculation of GVC indicators in Lopez-Gonzalez et al.
(2015).
n reflects the number of countries in the TiVA dataset and I reflects the number of sectors. One key
difference is that the number of sectors here is reduced to 14 since employment shares are only available at
the sectoral level for 14 sectors.
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above. It gives an indication of the origin of the labour that is being used to produce exports. By summing
the non-diagonal elements of this matrix across column nations a metric of the foreign jobs being used to
produce exports can be obtained. Presenting this value as a share of total jobs used to produce exports (the
sum across column nation taking into account domestic jobs) a measure of the foreign job content share
of exports is obtained.
To identify GVC jobs, which are those that are tied to the production of intermediates used by third
countries to export, one can draw on the insights from calculating backward and forward linkages
explained above. Since GVC jobs are those that are in the domestic economy but tied to the production of
intermediates that then go to be further processed in third countries for the production of exports, they are
in essence the jobs tied to forward participation. They can be calculated from the ECX matrix by
summing across the non-diagonal elements of the row nation.
This definition of GVC jobs is one of many possible ones. Others might include the jobs that are
sustained by foreign final demand which are easily calculated from similar principles. Choosing one
definition over another has implications and here the likelihood is that the definition chosen will yield a
lower amount of jobs than those that would be estimated by taking the foreign jobs in final demand. That
is because GVC jobs, as defined, do not include the jobs that are engaged in producing final goods that
are being consumed in other countries i.e. those that are embodied in direct exports.

30

