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Trade liberalization has long been advocated as a means to foster growth and welfare. In 
developing countries, the expansion of global value chain (GVC) participation of agriculture 
and food sectors could support transformation from a subsistence-oriented and farm-centred 
system to a commercialized, productive and off-farm centred one. 

While empirical evidence examining the linkages between GVC participation and economic 
performance in the agricultural sector has traditionally relied on case studies at the product level, 
the availability of new aggregate data on trade in value added, now provides an unprecedented 
opportunity to carry out a global empirical assessment of the linkages. 

The present paper examines new measures of GVCs participation and positioning from the 
EORA panel data for the period 1995–2015 (Nenci, 2020) and tests their effects on changes in 
agriculture value added per worker. The results show that changes in GVC participation are, on 
average and ceteris paribus, positively associated with changes in agriculture value added per 
worker, net to time-invariant confounders, whereas mixed results are found on the effects of 
countries’ positioning along the value chain. In the conclusive remarks, the authors argue that 
import tariff and non-tariff barriers – including barriers to service trade – should be seen as the 
first obstacle to increase GVC participation and improve domestic value added. The presence 
of signs of heterogeneity by geographical location confirms that general universal recipes do 
not exist.
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Summary

This technical paper includes:

A literature review of the impact of trade policies and domestic support measures (for example, 
subsidies) on global value chain (GVC) participation including the effects of tariffs and non-
tariff measures, Regional Trade Agreements (RTAs) and Rules of Origin, as well as recent market 
developments and trade tensions on GVC linkages.

The computation of indicators and decomposition for 18 agri-food sectors and 29 countries 
and aggregate regions, derived from the most recent (2014) release of the Global Trade Analysis 
Project (GTAP) database.

The description of the modelling and simulation exercises using a Computable General 
Equilibrium (CGE) Model to analyse the effects of tariffs on GVC participation/positioning on 
countries and regions, and conduct simulation scenarios to quantitatively assess the effects of 
trade and other policy changes on GVCs participation (scenarios will include reduction on tariff 
levels and trade liberalization)
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1 Literature review

The terms of reference for the study asked for a literature review of the impact of trade policies and 
domestic support measures (for example, subsidies) on global value chain (GVC) participation 
including the effects of tariffs and non-tariff measures, regional trade agreements (RTAs) and 
Rules of Origin, as well as recent market developments and trade tensions on GVC linkages. 
Countries’ efforts to attain the benefits of trade have resulted in an intertwined network that 
is increasingly dense, reciprocal, and clustered. World trade has increased dramatically during 
the last four decades, facilitated, among other factors, by the reduction of policy barriers, 
transportation, and communication costs.  

During the last decades, developing countries have made enormous strides in opening up their 
protected domestic markets to international trade and foreign investment. Whether agricultural 
trade liberalization improves food security is theoretically ambiguous since trade policy influences 
food production and consumption at both the national and international level (Magrini, Balié 
and Morales-Opazo, 2017). 

Geopolitical instability and a burgeoning demand for critical resources have made understanding 
the role of international trade in primary commodities ever more important. Primary commodities 
such as agricultural products, minerals, and fuels are the building blocks of every consumable 
good and manufactured product. 

While the share of agricultural products in world trade has declined over the past century, 
they play an essential role in global value chains and are particularly vulnerable to trade wars 
and tariffs. For many countries, it is either difficult or impossible to grow some agricultural 
products, and we observe that some countries are quite rich in natural resources that others do 
not possess. Therefore, only a few countries can cheaply provide the natural resources required 
to produce food.

These combined factors lead agricultural commodities to play a crucial role in international 
trade. In particular, both the difficulty in finding substitutes for food products (economists refer 
to this as having a low elasticity of demand) and the difficulty in increasing supply of food in 
response to higher prices (low elasticity of supply) magnifies their importance in trade.

The economics literature has studied for centuries how and why regions trade, the extent to 
which there are barriers that impede trade, and the gains from reductions in those barriers. Both 
optimal tax theory and practical fiscal considerations imply that countries (especially poor ones) 
will often want to rely on tariffs as a source of revenue or set different tax rates across industries. 
However, it is seldom the case that the protected sectors can eventually survive the international 
competition without protection while it is often the case that the discounted future benefits 
compensate for the present costs of liberalization. Accordingly, the main message that emerges 
from the literature is that other policies may be more efficient than protection (Harrison and 
Rodriguez-Claire, 2010). 

Given this background, we abstain from reviewing work that focuses on the classic questions of 
the interaction between policies and globalization impacts. In the following, we only very briefly 
discuss issues well-covered by recent high-quality surveys: Harrison and Rodriguez-Clare (2010), 
which broadly surveys the literature on solving market failures and addressing externalities 
through industrial policy; Donaldson (2015) which explores the topic of how large the gains 
from market integration are; Goldberg and Pavcnik (2016), which surveys what we know about 
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the actual effects of trade policy and the related methodological challenges; Nenci and Salvatici 
(2017), which critically surveys the most recent literature that assesses the impacts of trade 
liberalization focusing on the trade adjustment costs and the gains from trade highlighted by 
the new (new) trade theory. It is also worth noting that the current paper considers the general 
literature, while more specific coverage of the studies on agri-food value chains is provided by 
Montalbano and Nenci (2020). 

More recently, however, there has been a significant slowdown in world trade growth: the jury 
is still out on to what extent this reflects underlying long-term structural shifts in the world 
economy (Hoekman, 2015). Recent increases in protection could also affect the evolution of 
GVCs. Protectionism could induce reshoring of existing international production networks or 
their shifts to new locations. Unless policy predictability is restored, any expansion of GVCs is 
likely to remain on hold. 

The focus here is on the new insights that can be learned from the presence of global supply 
chains and how much they affect the gains from integration. While absent in standard models 
of international trade, the (primarily empirical) work we review sheds light on how GVCs 
characteristics interact (or may interact) with trade reforms and globalization. In doing so, our 
aim is to emphasize which deviations from standard trade models are particularly important 
for understanding the impacts of trade for developing countries. Such a review is of particular 
value for researchers seeking policy relevance, as they must increasingly think about trade in the 
context of GVCs.

In this Section, we firstly review some of the frictions that the development literature has 
highlighted as pervasive in the developing world (Section 1.1.). Then the methodological 
challenges to measure trade in value added and agri-food policies are briefly set out (Section 
1.2.). Finally, we review a series of empirical results focusing on policies influence on agri-food 
GVC participation (Section 1.3.).

1�1 Trade liberalization and market failures (in developing countries)

Liberalizing trade at home while negotiating trade liberalization abroad can overcome the 
constraints of a small domestic market, liberating firms and farms from the limits of domestic 
demand and local inputs. Improving transportation and communications infrastructure and 
introducing competition in these services can address the disadvantage of a remote location. 
And participating in deep integration agreements can spur institutional and policy reform, 
especially when complemented by technical and financial assistance. For countries participating 
in agriculture value chains, policies to help integrate smallholders are particularly important. 
Ensuring that smallholders benefit requires additional support, such as through agricultural 
extension services, access to risk management instruments (such as insurance), and coordination 
to exploit scale through producer organizations (World Bank, 2020).

On the other hand, since developing countries face the most serious problems of food security, it 
is worth recalling the research that has highlighted the characteristics of these countries that may 
interact with policy design and implementation. Over the past four decades, many developing 
countries initiated policy reforms that lowered trade barriers. Yet despite these reforms, import 
tariffs remain high and other trade-related costs are also substantial due to weak contract 
and regulatory enforcement, inadequate transport infrastructure, search frictions, and other 
distortions (Atkin and Khandelwal, 2019).
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There is mounting evidence that high-quality inputs from developed countries spur exports 
from developing countries: Amiti and Konings (2007) and Topalova and Khandelwal (2011) 
show productivity improvements from input tariff cuts by constructing firm-level exposure to 
input tariffs using input-output tables in Indonesia and India, respectively. The most recent 
literature explores the possibility that input market distortions, which could include trade 
barriers but also contractual frictions and imperfect competition, can compound over input-
output linkages: this implies that targeting distortions with high “distortion centrality”, which 
are typically those in upstream sectors, can deliver large improvements in aggregate productivity 
(Atkin and Khandelwal, 2019).

Many developing countries are reluctant to implement trade liberalization policies because of 
their concern about the balance of payment. It is widely believed that lowering tariffs will lead to 
more imports, and this usually should be offset by increased exports. However, most developing 
countries do not have a strong exporting sector. As a consequence, many developing countries 
are afraid that open trade may evolve into a large trade deficit.  

In many cases, developing countries are plagued by weak institutions, with weak rule of law. 
Thus, weak institutions are likely to interact with almost every step of economic activity, and 
these issues matter more than ever given the widespread belief that entering global value chains 
is now a key pathway to development (World Bank (2020), although see Rodrik (2018) for a 
counterpoint).

The implementation of trade policy is perhaps the most direct way that a weak rule of law affects 
trade. Apparently, an optimal tariff is not ‘optimal’ if the tariff revenue never materializes since 
the missing revenues dramatically change the calculations of the benefits of tariff policy. More 
generally, in the presence of tariff evasion, attempts to target particular products through tariffs 
as a form of agricultural policy may be ineffective. 

As trade transactions necessarily involve substantial lags and physical distance between 
production and sale, strong contracts are central to many successful trading relationships. 
Weak rule of law makes it difficult for suppliers to contract with producers, and for producers 
with buyers.

Studying Rwandan coffee producers, Macchiavello and Morjaria (2019) show that weak rule 
of law environments increase the temptation to renege on relational contracts. Reputation and 
vertical integration can help to overcome the shortcomings of the weak rule of law. Macchiavello 
(2010) documents that Chilean wine exporters brand reputation has allowed them to move up to 
better distributors in the UK market. Hansman et al. (2018) document that Peruvian downstream 
fishmeal firms vertically integrate with upstream suppliers (i.e., fishing boats) in order to supply 
high-quality products. In the same vein, Macchiavello and Miquel-Florensa (2017) show that 
vertically-integrated coffee producers in Costa Rica can sustain a larger scale of operations.

A common thread in the papers cited above is the analysis of transactions within specific industries 
or firms. While external validity remains a concern with the case studies approach, the evidence 
from within-firm contracts suggests large negative effects of weak contract enforcement on 
trade flows from and to developing countries. Given the increasing fragmentation of production, 
these issues are growing in importance and further work is needed to learn about contractual 
issues in production chains. This is especially the case for computable general equilibrium (CGE) 
models, since input-output tables only reveal fragmentation across coarse sectors and mask the 
nature of transactions (Atkin and Khandelwal, 2019).



|  6  |

Assessing the impact of trade and other policies on GVC participation, positioning and vertical specialization 
in agriculture and food

Another possible problem for some developing countries is weak enforcement of regulations 
in areas such as pollution, child labour and working conditions. Though these conditions may 
contribute to making production relatively cheaper, the impacts of trade may be pernicious if 
they lead to reallocations of labour and capital into polluting sectors or those with poor work 
conditions. Trade will improve matters when export-oriented firms in developing countries 
adhere more strongly to regulations and use cleaner technologies than typical domestic firms.

In agriculture, trade liberalization can help save scarce resources allowing by importing raw 
agricultural products from countries with more abundant resources. Trade in “virtual water,” the 
water embodied in agricultural production, is estimated to have saved 4 percent of the global 
water footprint (). On the other hand, they can also lead to overuse because of specialization 
and a growing global demand: many more commodities – such as cocoa, coffee, spices, vanilla, 
bananas, cut flowers, orange juice, and natural rubber – are experiencing a growing global 
demand that threatens the environment in the hotspots where these goods grow. National 
policies can make the environment worse by subsidizing activities that lead to environmental 
problems (World Bank, 2020).

Where governments lack the capacity to enforce regulations, multinational firms (MNCs) may 
privately enforce standards necessary both to avoid the risk from media exposure of poor working 
conditions and to ensure the health and safety of the products all along the GVC. In Kenya, for 
instance, incomes increased after contract farmers adopted the quality standards demanded by 
their international buyers, and these firms supported better traceability of the product along the 
entire supplier network (World Bank, 2020).

Still related to the quality of institutions is the observation that despite generating substantial 
distortions, high tariffs may perpetuate because they are the best revenue-raising instrument 
available to governments in very low income countries. Cage and Gadenne (2018) find that in 
the post-1970 period, 45 percent of countries that liberalized tariffs were unable to recover the 
lost revenue five years after the reform, and 20 percent have yet to regain the lost revenue. 

Market-level distortions such as poorly functioning credit or labour markets are extensive and 
well documented in developing countries: the possibility that trade magnifies or alleviates existing 
distortions is particularly relevant for the developing world. For instance, as a consequence of 
limited labour, mobility trade reforms may have very different geographic and sectoral incidence 
(Kovak, 2013; Dix-Carneiro and Kovak, 2019).

Another major theme in development economics is that financial market failures limit firms’ 
access to scarce capital. This has particular impacts on trade flows since the trade literature 
has highlighted that importing and exporting products requires paying substantial fixed costs 
upfront (Melitz, 2003).

A substantial literature highlights the prevalence and importance of middlemen in the 
developing world. The empirical assessment of the links between market chain participation 
and food security is characterized by conflicting evidence. Fafchamps and Hill (2008) document 
low pass-through from international prices to Ugandan coffee farmers, and Allen and Atkin 
(2016) demonstrate that the combination of high trade costs and a lack of competition in trading 
and distribution can provide insurance to farmers in the sense that local prices rise more when 
yields are low. More recently, Montalbano, Pietrelli and Salvatici (2018) show that farmers’ food 
security is positively affected by participation in the market chain, irrespective of the choice of 
outlet: farmers selling to the market are better off and intermediaries do not hamper food security.
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At a global level, Dhingra and Tenreyro (2017) argue that pass-through of world prices to 
farmers depends on the degree of monopsony power of large agri-businesses that are becoming 
increasingly common in developing countries. One solution to intermediary market power 
takes the form of programmes such as Fair Trade certification that guarantee minimum prices to 
producers and may help organize and provide public goods to groups of farmers: the effectiveness 
of such programmes is still a moot point.

Finally, a robust prediction from a broad class of trade models (Mràzovà and Neary, 2019) 
is that trade leads to the expansion of larger firms relative to smaller ones but in standard 
models of trade, resources are allocated across homogeneous firms conditional on trade costs. 
Despite the overwhelming dominance of small firms and their perceived drag on aggregate 
productivity, there is little research on how trade affects the firm-size distribution in developing 
countries (for example, Banerjee and Duflo, 2005; Hsieh and Klenow, 2009). In the same vein, 
many developing countries attempt to enlarge the size of products in targeted sectors that may 
generate externalities that benefit other firms or sectors.

In summary, there is strong evidence of large internal trade costs in the developing world coupled 
with imperfect pass-through due to imperfectly competitive trading and retail sectors. Since 
this is not consistent with the perfect competition assumptions of global models, this should 
certainly be kept in mind when interpreting welfare and distributional impacts of reforms from 
border price changes resulting from large model simulations.

1�2 Trade and agri-food policies influencing global value chains (GVCs)

There are two main methodological challenges in the evaluation of any type of trade policy: 
measurement and aggregation (Cipollina and Salvatici, 2008). As far as the former is concerned, 
measurement of trade policy is perhaps one of the toughest issues faced in the evaluation of 
trade policy, especially in cases where non-tariff measures (NTMs) are the primary trade policy 
instrument. NTMs represent the range of laws, regulations and requirements that influence 
the flow of goods across borders. They include measures such as sanitary and phytosanitary 
(SPS) requirements, technical barriers to trade (TBT) along with customs procedures as well 
as trade requirements such as pre-shipment inspections. The share of tariff lines covered by 
NTMs averages about 40 percent for the least developed and developing countries and more 
than 60 percent for developed. The ad valorem equivalents of NTMs are on average significantly 
greater than those of tariffs. For most agri-food sectors, SPS and TBT measures have the greatest 
impact on trade. Recent estimates suggest that they have significant impacts both on agri-food 
trade in general (Cadot et al., 2018) and on agri-food supply chains in particular (Baliè et al., 
2019a). In this respect, it is worth recalling that (at least) some NTMs are in place to achieve a 
number of legitimate regulatory goals, and indeed their effects have been found to be both trade 
enhancing and trade distorting (for example, see Disdier, Fontagné and Mimouni, 2008; and Li 
and Beghin, 2012). 

As far as the second challenge is concerned, even when trade restriction quantification is readily 
available, as is the case with import tariffs, the information comes at a highly disaggregated 
level while global economic models require to aggregate the information to a higher level (for 
example, industry, region, or country). Diakantoni et al. (2017) argue that after having fallen into 
relative obscurity, at least from a normative perspective, effective protection rates (EPRs) may 
be back to the central stage as international trade moves from “trade in (final) goods” to “trade 
in tasks”. 
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From a national account perspective, what is internationally traded is value added (the primary 
inputs) and the adequate measure of trade distortion is no more the nominal tariff structure 
on the output, but the effective rate of “protection” on value added. Feenstra (2017) extends the 
concept of effective protection to reflect the impact of import tariffs on the foreign value added 
in an industry’s exports. More recently, Antimiani, Fusacchia and Salvatici (2018a), working in 
the spirit of Anderson and Neary (2005) – who develop index numbers for policy variables that 
are defined in a general equilibrium framework – define different benchmarks against which 
to measure restrictiveness, according to where the value added originates: the resulting Value 
Added Trade Restrictiveness Indexes are equivalent to the actual protection policies in terms of 
the impact on domestic or foreign (direct or indirect) value added embedded in imports.

With specific reference to the primary sector, many high-income countries have long protected 
their agriculture sectors through a variety of policy instruments, including border barriers and 
production subsidies. The World Trade Organization (WTO) Agreement on Agriculture (AoA) 
negotiated during the Uruguay Round, significantly reduced the ability of members to use 
agricultural subsidies and encouraged governments to decouple support from production. In 
2015 WTO members agreed to ban agricultural export subsidies. 

Governments can influence agricultural incentives directly through a broad array of policy 
instruments. They include interventions in both input and output markets (such as subsidies, 
controls over land use, producer and consumer price supports, taxes, food reserves releases) and 
border measures that have an impact on a country’s external balance and terms of trade. 

As measured by the Organisation for Economic Co-operation and Development (OECD)’s 
Producer Support Estimate (PSE) – which includes the market price effects from tariffs and so 
goes beyond domestic support as covered by the WTO AoA – there has been a convergence 
over time in the level of support provided by OECD countries and several emerging economies. 
Single commodity support is one of the most production- and trade-distorting forms of support 
as the measures employed are, by definition, targeted to the production of specific outputs or 
the use of specific inputs into the targeted sectors. The majority of this support was composed 
of market price support – that conferred by market access restrictions or through the use of 
floor and target prices (Greenville, Kawasaki, Flaig, and Carrico, 2019). The composition of the 
coupled support in the GTAP data varies by country (see Figure 1). 
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Figure 1 Subsidies on agriculture and food products by country (ad valorem rates, 2014)

Source: GTAP 1O Data Base.

It is worth recalling that to translate the PSE information into a form that is compatible with the 
GTAP Data Base, transfers are allocated into five GTAP categories (Huang and Aguiar, 2019):

• Output payments (Figure 1 refers to this category) 

• Intermediate input payments

• Land based payments

• Capital based payments

• Labour based payments

The impact of a subsidy is less clear in a GVC world in terms of the resulting distortion, as 
well as who benefits from a “subsidy” and who might be hurt. With trade and especially in the 
framework of GVCs the question arises as to what extent each part of the value chain benefits 
from a subsidy. Flaig and Boysen-Urban (2019) track subsidy flows by combining techniques 
of value added decomposition originating from GVC analysis (see Section 2) with detailed 
agricultural domestic support data for the European Union. This allows for assessment of the 
contribution of European agricultural domestic support for final demand in African countries. 
Results show that a noticeable share of European Union subsidies is captured by non-European 
Union countries.

Although other agricultural support continues to be trade-distorting, it is much less so than in 
the 1980s and 1990s because of the shift to decoupling support from production and linking it to 
achievement of equity, environmental, and sustainability goals as opposed to increasing output. 
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Matthews and Soldi (2019) provide a literature review concluding that Common Agricultural 
Policy (CAP) subsidies continue to have a production-stimulating effect despite the reform path 
of the CAP in recent decades. Decoupled direct payments, but also coupled direct payments 
and productivity enhancing investments under Pillar 2, are mainly responsible for this effect. 
European Union agricultural production is greater and so are net exports as a result. The best 
recent estimates suggest that the magnitude of this effect at the aggregate level is relatively 
small and that European Union production is around 5–6 percent higher than it might be in the 
absence of CAP subsidies. 

Review of the literature reveals that decoupled payments in economic simulation models 
are currently based on “ad-hoc” assumptions. The assumptions with regard to the degree of 
decoupling are a decisive factor driving models’ results (Urban, Jensen and Brockmeier, 2014). 
The main reason is the lack of theoretical based estimation results. Many approaches consider 
decoupled payments as being production neutral and model them as a payment allocated 
homogenously to the land factor (for example, Boulanger and Philippidis, 2015; Urban, Jensen 
and Brockmeier, 2016). By contrast, the standard GTAP Data Base distributes these payments at 
a homogenous rate across all factors of production (Flaig and Boysen-Urban, 2019). 

After decades of efforts to render trade flows free(r) through multilateral and bilateral negotiations, 
overall, tariff barriers have been strongly reduced and import tariffs are at historically low levels. 
At the sector level, import tariffs on manufactured products in industrialized countries are at a 
very low level; however, sensitive sectors such as labour-intensive manufactures (such as textiles 
and clothing) and agriculture are still significantly protected and they are subject to tariff peaks 
and tariff escalation. 

Agri-food markets remain relatively highly protected. Trade policies such as export and import 
taxes, subsidies and quantitative restrictions are among the most frequently used instruments 
and account for 60 percent of agricultural Nominal Rate of Assistance at the global level.1 Even 
if starting with the implementation of the WTO AoA in 1995–96 agri-food tariffs have continued 
to fall over time, average tariffs on agri-food products are around three times higher than those 
on other traded goods (Greenville, Kawasaki, Flaig, and Carrico, 2019). 

1  Anderson and Nelgen's (2012) World Bank database provides annual values for a set of standardized measures of policy-related distortions, for a total of 82 countries (which together 
account for over 90 percent of global agricultural output) and 70 products, over the period 1955–2011. 
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Figure 2 Import taxes by country (ad valorem rates, 2014)

Source: GTAP 1O Data Base.

Figure 2 compares the average tariffs of agri-food and non-agri-food sectors in the GTAP Data 
Base. For most countries agri-food tariffs are higher, and the largest difference is registered 
by India, Thailand and Uganda. The large diffusion of international networks and the increase 
in geographical fragmentation of productive processes through GVCs imply that intermediate 
goods cross borders several times and this implies that even small tariffs may have a significant 
cumulative impact. In a world where more than half of trade is represented by intermediate 
exchanges, the empirical assessment of trade policy must acknowledge which country is the 
source of the value that is embedded in trade. For instance, an economy that requires a large share 
of intermediate imports to produce its exports faces higher protection in terms of value added 
as it has long been highlighted by the literature on the effective rate of protection (Cipollina 
and Salvatici, 2008). Moreover, tariffs faced in the destination market have ripple effects on the 
production activities that are linked to the GVC and span across different countries: this is the 
cumulated protection embedded in imports (Diakantoni et al., 2017).

A recent strand of literature has emerged, the aim of which is to investigate the conceptual and 
analytical consequences of the increased complexity of international trade patterns for trade 
policy analysis. As first noted by Yi (2003), the cost of vertical trade is more sensitive to tariff 
duties than traditional trade in final goods due to tariff amplification effects: tariffs are incurred 
several times along the chain and are applied on the full value of exports, including tariffs paid 
previously. In other terms, multistage production magnifies the effects of trade costs on world 
trade and can generate a magnified as well as non-linear response to trade liberalizations. 

There are two separate magnification forces. The first exists because tariffs are applied to gross 
imports, even though value added by the direct exporter may be only a fraction of this amount. 
Generally speaking, the magnification effect is stronger, the lower the domestic market share 
in exports. 
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The second exists because goods that cross national borders many times incur multiple tariffs 
and transportation costs. When tariffs fall the ‘reverse magnification’ will amplify the response 
of trade along the intensive as well as the extensive margin: as a consequence, the vertical 
specialization will start occurring in cases where it was previously not profitable due to high 
trade costs. Indeed, trade in intermediate goods (parts and components and semi-finished 
goods) expanded, and entirely new products entered global trade. The trade in new products 
has grown dramatically. In 2017, 65 percent of trade was in categories that either did not exist in 
1992 or were modified to better reflect changes in trade (World Bank, 2020).

A deeper understanding of the interactions within GVCs shows that protection policies negatively 
affect domestic producers’ competitiveness in international markets since they reduce access to 
the most efficient inputs (Taglioni and Winkler, 2014). OECD (2016) found that the greatest 
effects were found to be on trade in intermediates for developing countries and it was suggested 
that these policies are likely to be hampering the development of GVCs among developing 
countries. In particular, tariff schedules that place higher duties on processed goods than on 
unprocessed goods – a feature known as tariff escalation – have particularly negative effects on 
developing countries in GVCs. Escalation acts as a barrier preventing developing countries from 
upgrading to higher value added segments of the value chain, potentially locking them into 
lower-value, limited-processing activities. High tariffs on raw materials in low-income countries 
can prevent them from joining the later stages of supply chains. By contrast, middle- and high-
income countries tend to have high tariffs on processed non-agricultural and agricultural goods, 
preventing other countries from accessing their markets. On the one hand, developing countries 
suffer a self-inflicted wound from the relatively high domestic tariffs on raw materials and the 
semi-finished goods needed for the production of most final goods. On the other, if they are 
able to produce final goods, their exports face higher levels of protection abroad.

2�2 Regional trade agreements and trade tensions impact on GVCs 

The impact of regional integration shows how policies can influence the location and extent of 
agri-food GVC linkages. For members of an RTA, reducing tariff and non-tariff barriers has the 
potential to lead to greater integration of regional food systems. Indeed, the agreement is seen 
to lead to greater sector linkages with an increase in GVC participation for most sectors. 

Trade agreements have the potential to reshape the geography of production. The prevalence 
of rules of origin, as well as the productivity gains associated with a reduction in the price of 
imported inputs, imply that trade agreements have systemic consequences for the allocation of 
production across countries in GVCs. In effect, the rules act as an input tariff in the sense that 
they distort sourcing decisions and divert trade in intermediate goods to higher-cost agreement 
members. Despite the rules of origin, when the share of intermediate goods increases between 
a non-member country and a member country, the trade diversion of exports from the non-
member country to the member country is largely mitigated. Conversely, the disruption created 
by trade wars and dismantled agreements may be transmitted to other trading partners and may 
not be easily avoided by reorganizing buyer–seller relationships.

The diffusion of international production networks over the last three decades calls for new tools 
in order to evaluate supply and demand relationships between countries which can no longer 
be adequately gauged by gross trade flows. For this reason, global inter-country input-output 
tables and new methodologies that exploit these data have been developed to measure trade in 
value added terms and countries’ participation in GVCs. These tools have been extensively used 
in a large number of applications.
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Using the OECD Metro model, Greenville, Kawasaki, Flaig, and Carrico (2019) analyse the impact 
of trade and domestic support policies on participation in agri-food GVCs and the benefits that 
flow from them. The results show that current market access barriers and distorting forms of 
domestic support have a negative effect not only on welfare but also on the possible benefits 
from participation in agri-food GVCs. This study also shows that regional trade agreements 
have the potential to deepen GVC linkages amongst members.

Greenville, Kawasaki, Flaig, and Carrico (2019) explore the implementation of a regional trade 
agreement covering several countries in the Asia-Pacific region. Two configurations are examined:

1. An agreement between a number of high-income countries in the Asia-Pacific 
region, including Australia, New Zealand, the Republic of Korea, Japan, Singapore, 
Canada and Chile.

2. An agreement between high and some middle income countries in the Asia-
Pacific, including those listed in 1) above, along with Thailand, Viet Nam and 
Mexico.

The illustrative regional trade agreement is assumed to include liberalizations that achieve:

• A reduction in tariffs (which include ad valorem equivalents of quotas, specific 
tariffs and tariff-rate quotas) for less sensitive agri-food products by 50 percent – 
this includes cuts in manufacturing and services sectors.

• A reduction in tariffs and export taxes (where relevant) for more sensitive 
agricultural products – those of paddy rice, processed rice, raw milk, dairy and 
beef of 20 percent.

• A reduction in non-tariff measure trade costs (measured as iceberg costs) of 10 
percent on trade between regional trade agreement members.

The analysis focuses on the impacts seen on GVC participation and domestic value added 
creation. Further, attention is given to any changes in the bilateral flows of domestic value added 
between countries – that is, whether RTAs change overall flows of domestic value added and 
the path these take across countries, be it bilaterally between countries or that which occurs 
multilaterally passing through production processes in other countries. The results suggest that 
regional agreements lead to greater sector linkages with an increase in the GVC participation 
both forward and backward. What stands out from the impacts of value added exports is that for 
the majority of sectors increased trade in value added occurs from the indirect linkages to GVCs 
– that is, those that flow through other domestic sectors. Thus agri-food sectors were heavily 
reliant on other domestic sector linkages to GVCs as the pathway for their overall growth. The 
agreements also increase the amount of foreign value added that ends in member final demand. 
This increase is due to an increase in value added traded in GVCs within the membership group 
and is offset in part by falls in value added that is sourced from outside the region – the trade 
diversion effect.

Balié, Fusacchia and Salvatici (2019b) assess the impact of the African Continental Free Trade Area 
(AfCFTA) agreement with a focus on the potential ability of member countries to integrate into 
regional and global value chains. Their results indicate that the implementation of the regional 
free trade area will deepen value chain integration, especially at the regional level. Overall, the 
AfCFTA would increase the trade connections of Africa with the rest of the world and, at the 
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same time, would intensify backward linkages within the Continent, as African countries would 
source more intermediates from within Africa. An important result from their simulations is the 
increasing importance of regional markets as the destination of re-exports, suggesting a reduced 
dependency on extra-regional final demand due to the continental agreement. Certainly, these 
patterns vary substantially across countries and sectors. However, our estimates reveal more 
widely spread benefits across sectors of the continental agreement, once considering the income 
generated within each sector (value added) instead of relying on gross exports.

Finally, there are a couple of empirical analyses using the same model adopted in this background 
paper, namely a computable general equilibrium model which incorporates a decomposition of 
trade in value added. Fusacchia (2019) assesses the implications of the successive rounds of tariff 
hikes implemented by the American and Chinese governments on global value chains, with a 
focus on the major European Union economies. As a consequence of the tariff war between 
the United States of America and China, American integration within GVCs contracts whereas 
China increases its participation mainly as a seller to global networks. However, the European 
Union countries strengthen their linkages with the United States of America while European 
Union regional value chains integration increases.

Fusacchia, Salvatici and Winters (2019) study the effects of the barriers to trade in goods that a 
‘No deal’ Brexit implies. By throwing up barriers between the United Kingdom of Great Britain 
and Northern Ireland and the European Union, a ‘No deal’ Brexit undermines many value chains 
and detaches the United Kingdom of Great Britain and Northern Ireland from ‘Factory Europe’: 
the medium-term cost to the United Kingdom of Great Britain and Northern Ireland incomes 
is a loss of around 4 percent.

Overall, simulations confirm that in the age of GVCs, protectionism, is likely to have significant 
costs (also) on agri-food sectors (World Bank, 2020):

• The hyper-specialization in tasks and parts across borders means that trade costs 
are incurred multiple times.

• Protective measures against any country have knock-on effects on all its trading 
partners in the value chain.

• GVCs also amplify the costs of trade policy uncertainty because firms are more 
reluctant to make further investments in new or existing relationships with 
foreign suppliers.

• Significant tariffs on inputs can force firms to incur large costs to reshape their 
existing supply chains, thereby causing potentially long-lasting disruptions in 
global investment and production.



CHAPTER 2

Domestic and global value chains 
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2 Domestic and global value chains 

The international fragmentation of production processes has challenged the capability of 
standard trade statistics to truly represent supply and demand linkages between economies. In 
general, bilateral exports differ from the portion of a country’s gross domestic products (GDP) 
related to the production of goods and services shipped to a certain foreign market. On the one 
hand, exports also embed imported intermediate inputs and on the other, the directly importing 
country often differs from the product’s ultimate destination. Whenever production is organized 
in sequential processing stages in different countries, trade statistics repeatedly double count 
the same value added. The diffusion of GVCs has therefore deepened the divergence between 
gross flows, as recorded by traditional trade statistics, and the data on production and final 
demand as accounted for in statistics based on value added (above all GDP).

GVC-related trade refers to goods and services crossing more than one border, thus involving 
at least two production stages located in different countries before the final product reaches the 
destination market (Borin and Mancini, 2017). We decompose gross trade flows to reallocate the 
value added generated in the production of goods back to the countries in which that income 
is generated.2 This information allows to decompose export values at the sector level into the 
domestic value added generated in their production, both directly (from the producing/exporting 
sector) and indirectly (embedded in other domestic sectors’ exports or in other countries’ exports), 
and the foreign value added generated in other countries producing the imported inputs used 
in exports. 

Figure 3 gives a graphical representation of standard gross trade and GVC-related linkages in 
the model. Standard trade involves an exporter and an importer and assumes that the entire 
production process occurs in the exporting country, which ships the final good to the importing 
country, which finally consumes it. As mentioned in the previous Section, GVC-related trade 
is related to goods and services crossing more than one border, thus involving at least two 
production stages located in different countries before the final product reaches the destination 
market (Borin and Mancini, 2017). Thus, it implies a third country, providing intermediate inputs 
to the exporter and backwardly linked to the international value chains. Moreover, the importer 
may not consume the imported good or service but perform a further processing phase before 
re-exporting it to the destination country.

2  The value added is defined as the difference between the value of output and the total value of purchased intermediate inputs, and includes compensation for labour and capital and 
taxes.



|  18  |

Assessing the impact of trade and other policies on global value chain (GVC) participation positioning and 
vertical specialization in agriculture and food

Figure 3 Gross exports decomposition

Accordingly, we decompose gross bilateral trade flows by identifying the following actors: i) the 
country of origin of value added; ii) the country of completion of export products; iii) the direct 
importers; iv) the (eventual) second final destination market. In terms of sectoral breakdowns, 
we identify: i) the sector of origin; ii) the sector of export; iii) the sector of import. 

The main indicators related to the value added in an exported good or service which are used in 
this analysis are the following:

i) Bilateral domestic value added (DVA)

This corresponds to the value originated in all sectors of the exporting country, which is embedded 
in a domestic sector’s exports. The DVA in exports gives a measure of the real contribution a 
given export makes to an economy’s income.

The aggregate domestic value added component can be split by distinguishing between a) the 
value originating in the domestic exporting sector (DVA_dir), and b) the value that originated 
in other domestic sectors providing intermediate inputs to the domestic exporting sector 
(DVA_indir)

ii) Multilateral domestic value added (DVAM)

This is defined as the domestic value added contained in intermediate goods and services that 
is exported to a partner country which then re-exports it to the final market, embodied in other 
goods or services. DVAM, also referred to as “triangular” production chain (Johnson and Noguera, 
2012), provides a measure of the forward linkages a country has in selling in GVCs.

Both the DVA and the DVAM indicators are adjusted for double-counting, meaning that the 
domestic value added embodied in an export that has previously crossed the international 
border, and hence has already been counted as domestic value added, is netted out.  
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iii) Foreign value added (FVA)

This is the value of imported intermediate inputs embodied in a country’s exports and represents 
the import content of exports. It is sometimes referred to as the backward linkages in global 
production networks because it reflects linkages back up the value chain towards its origin. 

The indicators above allow to measure at the regional and global level the value chain participation 
and integration. Specifically, we assume that the level of integration in international value 
chains depends on the import content of exports (FVA on gross exports) and on the domestic 
production, which is used by the receiving country to produce its exports (DVAM). These metrics 
were first introduced by Hummels, Ishii and Yi (2001) and have been subsequently extended and 
redefined by an active strand of literature focused on the correct measurement of production 
and trade flows in terms of value added (for example, Daudin, Rifflart and Schweisguth 2011; 
Johnson and Noguera, 2012; Koopman, Wang and Wei, 2014; Wang, Wei and Zhu, 2013; Borin 
and Mancini, 2017; Antimiani, Fusacchia and Salvatici, 2018b). 

In the following, we firstly describe the data used for the gross trade flows decomposition 
(Section 2.1). Then, we describe the structure of value added trade flows focusing both on the 
domestic (Section 2.2) and global (Section 2.3) components of the value chains.

2�1 Data

Notwithstanding the significant literature on value chains at a micro level, there has been 
little analysis of trade flows within global agri-food value chains for agricultural products. 
The underlying reason for this has been a lack of data on trade in value added for individual 
agricultural and food sectors. Indeed, there are three major Inter-Country Input Output (ICIO) 
datasets that have been used in the analysis of trade in value added and GVCs: the OECD–WTO 
(2013) TiVA database, the World Input Output Database (WIOD) project database, and the EORA 
database. The differences obtained in terms of GVC participation indicators derived from each 
of these three databases were assessed in OECD (2015) along with differences in the underlying 
characteristics of the datasets: these three major databases each depict the agriculture and food 
sectors as distinct but aggregate sectors.

Measuring the GVC-related linkages presented in the previous section requires a global ICIO 
table, which harmonizes national input-output tables for multiple regions and links trade 
flows directly from producers in each region to importing firms and consumers in all other 
regions. In this study, data are drawn from the version 10 of the GTAP Data Base, a baseline 
of consistent data on consumption, production, and trade (Aguiar et al., 2019). The GTAP Data 
Base is a fully documented global database that provides comprehensive and balanced data on 
production, bilateral trade, transport, and trade policies, covering 121 countries (representing 98 
percent of world GDP and 92 percent of the world population) and 20 aggregate regions for 65 
commodities. It has been extensively used to perform CGE economic analysis, mainly due to 
its consistency, full global coverage, and the large country and sectoral details it provides. The 
advantage of using the GTAP Data Base for trade in value added analyses is that it reconciles 
data from different sources and puts them into one consistent database with a broad sectoral and 
regional coverage. However, the database itself does not account for how imported intermediate 
products are used. Within the GTAP framework, imports of intermediates from all countries are 
aggregated at the product level at the border into a composite imported good. This composite 
good is then allocated across sectors and uses based on relative demands and shares. In this 
way, we cannot trace exports of intermediates from one country into the production processes 
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of another, and following on from that, into their contributions to the other countries’ exports. In 
fact, we cannot directly identify the industry-to-industry trade required for the construction of 
ICIO data; neither can we harmonize input-output tables for multiple regions nor link trade flows 
directly from producers in each region to importing firms and consumers in all other regions.

There are different methods in which supplementary information is used to distinguish between 
countries of origin on an industry-use basis. The approach used in this study, as well as in others 
using the GTAP Data Base (for example, Daudin et al., 2011; Johnson and Noguera, 2012; Lejour, 
Rojas-Romagosa and Veenendaal, 2014; Greenville, Kawasaki and Beaujeu, 2017), applies 
proportionality assumption to allocate the imports of products from any given country between 
final demand and intermediates, and then within intermediates, between the intermediate 
usage by individual production commodities.  

The key problem with this method is that it ignores differences in the types and quality of 
imports from different regions. For a given product, some country exports may target final 
demand, while others may target intermediate demand. For example, imports from the meat 
sector from one country may exclusively be high quality cuts targeted for final demand, while 
from another country it may be made up of offal and other lower quality products intended for 
use in food manufacturing industries.

A possible alternative would be to use data derived from the UN’s Broad Economic Classification 
(BEC) of world trade flows as the benchmark for changing the trade flows within the database. 
However, the nature of many agri-food products and the specificity of the BEC classification 
mean that the errors created in applying the proportionality assumption are likely to be small, 
suggesting that the proportionality assumption is a relevant method to explore GVC participation 
for the agri-food sectors (Greenville, Kawasaki, and Beaujeu, 2017).

The ICIO used in this study has been constructed following the approach of Antimiani et al. 
(2018b). Computation constraints render estimating the scenarios with all 121 countries, 20 
regions and 65 sectors that are present in the GTAP Data Base unfeasible. As such, the choice of 
countries was made with a view to ensuring that: countries are significant in terms of agri-food 
trade or regional importance; a large diversity of countries is represented; and, where relevant, 
countries are grouped where there is a common approach to the policy reforms being considered 
(such as in the European Union). In the following, we present the results of the computation 
of value added components and GVC participation for 18 agri-food sectors and 29 countries or 
regions (Table 1). 
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Table 1 GTAP Data base aggregation 

Country/region  Sector
Burkina Faso  Agriculture
Senegal  Paddy rice
Uganda  Wheat
South Africa  Cereal grains nec
Rest of Africa*  Vegetables, fruit, nuts
EU_28*  Oil seeds
Russia  Sugarcane, sugar beet
Turkey  Plant-based fibers
Rest of Europe*  Wool
Brazil  Other crops 
Argentina  Cattle and animal products
Chile  Food 
Rest of Latin America*  Fishing
United States of America  Dairy products
Mexico  Meat
Canada  Processed rice
GCC*  Sugar
Middle East  Vegatable oils and fats
China  Food products nec
India  Beverages and tobacco products
Japan  Other
Indonesia  Forestry
Malaysia  Coal, Oil, gas and minerals
Thailand  Textiles and clothing
Viet Nam  Light manufacture

Rest of Asia*  Heavy manufacture

Australia  Services
New Zeland  
Rest of World*   

* Rest of Africa: Egypt, Morocco, Tunisia, Rest of North Africa, Benin, Cameroon, Cote d'Ivoire, Ghana, Guinea, Nigeria, Togo, Rest of 
Western Africa, Central Africa, South Central Africa, Ethiopia, Kenya, Madagascar, Malawi, Mauritius, Mozambique, Rwanda, United 
Republic of Tanzania, Zambia, Zimbabwe, Rest of Eastern Africa, Botswana, Namibia, Rest of South African Customs. EU28: Austria, Belgium, 
Cyprus, Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, 
Netherlands, Poland, Portugal, Slovakia, Slovenia, Spain, Sweden, the United Kingdom of Great Britain and Northern Ireland, Bulgaria, Croatia, 
Romania. Rest of Europe: Switzerland, Norway, Rest of EFTA, Albania, Belarus, Russian Federation, Ukraine, Rest of Eastern Europe, Rest of 
Europe. Rest of Latin America: Bolivia (Plurinational State of), Colombia, Ecuador, Paraguay, Peru, Uruguay, Venezuela (Bolivarian Republic of), 
Rest of South America, Costa Rica, Guatemala, Honduras, Nicaragua, Panama, El Salvador, Rest of Central America, Dominican Republic, 
Jamaica, Puerto Rico, Trinidad and Tobago, Caribbean. Rest of Asia: China, Hong Kong SAR, Republic of Korea, Mongolia, Taiwan Province 
of China, Rest of East Asia, Brunei Darussalam, Cambodia, Lao People's Democratic Republic, Philippines, Singapore, Rest of Southeast Asia, 
Bangladesh, Nepal, Pakistan, Sri Lanka, Rest of South Asia, Kazakhstan, Kyrgyzstan, Tajikistan, Rest of Former Soviet Union, Rest of Western 
Asia. GCC: Bahrain, Iran (Islamic Republic of), Israel, Jordan, Kuwait, Oman, Qatar, Saudi Arabia, Turkey, United Arab Emirates. Middle East: 
Armenia, Azerbaijan, Georgia, Iran Islamic Republic of, Israel, Jordan. Rest of the World: Rest of Oceania, Rest of North America, Rest of the 
World.     
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2�2 Domestic value chain integration

Greenville, Kawasaki, and Beaujeu (2017) highlight two value adding pathways related to trade 
and GVC engagement. The first is a processing pathway where domestic value addition to 
agriculture and links to trade and GVCs occur through downstream processing sectors. The 
second is a primary pathway where domestic value addition is made to the primary or raw 
product, and the agricultural sector’s engagement in trade and GVCs is direct via the exports of 
these primary products for either foreign processing or foreign final demand.

Indeed, a significant share of agricultural trade in value added occurs via indirect linkages 
through other domestic sectors to GVCs. Thus agri-food sectors are heavily reliant on other 
domestic sector linkages to GVCs as the pathway for their overall growth.

In Table 2, columns refer to the exporting sectors while rows refer to the origin of the VA. 
Agricultural VA of low- and middle-income countries is mostly exported through the food (USD 
92 billion) and other sectors (USD 119 billion). On the other hand, agricultural (gross) exports 
by low- and middle-income countries are much more intensive of agricultural value added 
(156/221=66 percent) than high-income countries (79/153=52 percent). This suggests that 
domestic chains of developing countries are much less integrated with the rest of the economy. 

The shares of value added by source for agri-food exports point to the importance of productivity 
in the agricultural sector as a means to enhance value added. The high share of value added 
derived within the industry, and the importance of agricultural output as a source of value added 
in the food sector highlight this point.

Table 2 Direct composition of VA agriculture and food exports by country groups (2014, USD 
billion)

  Agriculture Food Other VA EXPORT

Agriculture 
Low- and middle-income 156 92 119 367
High-income 79 24 9 112

Food 
Low- and middle-income 2 144 43 189
High-income 2 106 23 132

Other 
Low- and middle-income 41 104 6 693 6 838
High-income 55 112 5 055 5 222

FVA 
Low- and middle-income 22 75 2 076  
High-income 16 41 1 112  

GROSS EXPORT 
Low- and middle-income 221 415 8 931  
High-income 153 284 6 199  

Source: Author’s computation using the GTAP-VA model.
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For any given USD 1 of exported value from agri-food sectors, there are embodied a range of 
inputs from not only the exporting sector but also other sectors. The sector profile of DVA agri-
food exports varies a lot (Figure 4). In some sectors, for example, processed food, the exported 
DVA is mostly sourced from the sector itself; other sectors, for example, oilseeds, rely a lot on 
other agri-food sectors VA, while the vegetables, fruits and nuts sector makes extensive use of 
(domestic) manufacture and services inputs.

Figure 4 Exports of DVA (2014, USD billion)

Source: Author’s computation using the GTAP-VA model.

The value added exported by agrifood sectors, either directly or indirectly, can be traced back 
to the value added factors of production that underpin their production. This computation is 
performed in Figure 5 distinguishing Low and middle income (Panel I.) from High income 
countries (Panel II.). 

In both panels, sectors are listed according to the size of the DVA, and it appears that the ranking 
is quite different in the two groups of countries. Also, the shares of each factor of production 
vary a lot between the 2 panels: unskilled labour has a larger share in low- and middle-income 
countries while capital has a larger share in High income countries. 
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Figure 5  Value added composition by factor of production (2014, USD billion)

I. Middle and low income countries

II. High income countries

Source: Author’s computation using the GTAP-VA model.
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2�3 GVC participation

In Figure 6 DVA in exports includes the exporting sector VA as well as the domestically sourced 
intermediate goods while FVA in exports includes the foreign-sourced intermediate goods. 
Adding in the double counting, the length of the bars represents gross exports and sectors are 
ranked according to their relevance in world trade. Moreover, Figure 6 allows assessing what 
are the sectors that rely more on foreign inputs as in the case of Processed food.

Figure 6 Export VA structure by sector (2014, USD billion)

Source: Author’s computation using the GTAP-VA model.

Figure 7 provides the same information organized by exporting countries/regions and  
distinguishing Agriculture (Panel I.) from Food sectors (Panel I.).
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Figure 7 Export VA structure by exporter (2014, USD billion)

I. Agriculture

I. Food

 
Source: Author’s computation using the GTAP-VA model.
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The comparison between agriculture and food export values show that the latter are larger and 
register a deeper integration in GVCs signalled by larger shares of FVA. The exporter ranking is 
also quite different: while the United States of America and Brazil exports are balanced between 
agriculture and food, the EU28 food exports are much larger than the agriculture ones.

By the time agriculture and food products reach final demand, they have crossed a number of 
borders along their path from the origin country to the final destination. Worldwide various 
countries contribute to the value of the final product: for every USD 1 of agriculture or food 
products consumed, varying proportions of the value of the product will accrue to different 
countries. 

Table 3 split the DVA export sourced in the agriculture and food sectors of high-income and 
middle- and low- income countries between the bilateral and multilateral component. The latter 
provides a measure of the forward linkages from selling in GVCs since it corresponds to the 
domestic value added reaching its final destination through an intermediate importer/exporter.

Table 3 Disaggregation of VA in agriculture and food export (2014, USD billion)

Bilateral Multilateral Dva Export

Agriculture
Middle- and low-income 312 53 366
High-income 99 13 112

Food
Middle- and low-income 168 20 189
High-income 121 10 131

Source: Author’s computation using the GTAP-VA model.3

The multilateral component is more important in the case of Agriculture, and for middle- and 
low-income countries. This confirms that agricultural products are more upward than food 
products in the value chain. It also shows that middle- and low-income countries are further 
away from the final demand than high-income exporters. 

Finally, the backward participation index is measured as the share of foreign value added that is 
included in the total export value of a country. The forward GVC participation index is measured 
as the share of a country’s value added arising from its own exports included in exports of other 
countries (see Nenci, 2020). 

The participation measures are presented in Figure 8 distinguishing agriculture (Panel I.) and 
food sectors (Panel II.). These measures, therefore, give us a metric of engagement in the form of 
buying from (backward participation) and selling into (forward participation) GVCs – in other 
words, the demand and supply sides of the value chain activity.

3  Discrepancies between totals in Table 2 and Table 3 are due to rounding.
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Figure 8 GVC participation (2014, share on gross exports)

I. Agriculture

 

Source: Author’s computation using the GTAP-VA model.

I. Food

Source: Author’s computation using the GTAP-VA model.

Participation is higher in the case of agriculture and this is driven by the forward component. 
It is worth recalling that at the industry level, for the forward participation indicator, the value 
added in the exports of partner countries from intermediates sourced from an industry includes 
the value added that is transferred through indirect linkages. For example, with agriculture 
exporting little but being a major supplier of intermediates to other sectors, agriculture’s value 
added embodied in other sectors’ exports that are subsequently used to produce exports in other 
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countries would count towards agriculture’s forward indicator. As such, an industry’s forward 
indicator can be very large (well in excess of 100) if it has a low level of direct exports but a high 
level of indirect exports that are used in the production of other countries’ exports. 

The variation in agriculture participation is considerably greater than that of food participation. 
However, in both cases there is considerable variation across countries showing a high degree 
of variation in the connectedness to international markets through exports. What is noticeable is 
that several low- and middle-income countries register larger participation indexes than high-
income countries.





CHAPTER 3

The effects of tariffs and agricultural policies on agri-food GVCs
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3 The effects of tariffs and agricultural policies on agri-food GVCs 

GVCs are increasingly influencing agri-food trade. It is thus important to understand the policy 
impacts that help drive participation in GVCs and how these may influence the gains that may 
be created. Furthermore, while several studies have explored the effect of agricultural policies 
on production and welfare, this study explores the more complex impacts these policies have on 
GVCs and how countries link to GVCs through other domestic sectors.

By specifically taking into consideration the constraints on inputs and resources and the effects 
of policies on global production mix and location, two questions are explored:

• What are the impacts of trade and agricultural support policies on GVC 
participation?

• What are the impacts of trade and agricultural support policies on the benefits 
obtained from GVC participation, measured through the lens of domestic value 
added creation?

The CGE model on which the analysis is based is GTAP-VA (Value Added) model (Antimiani, 
Fusacchia and Salvatici, 2018b). The model has three important features:

• It implements a novel decomposition of bilateral gross trade balances that accounts 
for the differences between gross and value added flows. It takes the perspective 
of the country where the value added originates (the source-based approach), 
in which value added is actually recorded for the first time in international trade 
statistics (Nagengast and Stehrer, 2016).

• It provides a distinction between value added that is due to demand of the direct 
trading partner and value added that is due to demand in third countries. As a 
consequence of the presence of trade in intermediates, the traditional distinction 
between trade creation and trade diversion leads to new results once it is assessed 
in terms of value added.

• It provides evidence around two value adding pathways related to trade and 
GVC engagement (Greenville, Kawasaki, and Jouanjean, 2019): the first is a 
processing pathway where domestic value addition and links to trade and GVCs 
occur through downstream processing sectors; the second is a primary pathway 
where domestic value addition is made to the primary or raw product, and the 
engagement in trade and GVCs is direct via the exports of these primary products 
for either foreign processing or foreign final demand.

The model’s database is the basis for the creation of the trade in value added data required to 
estimate indicators of GVC-related trade. Post-policy-change scenario simulation estimates of 
trade in value added are compared with those initially computed from the database to assess the 
effects of policy changes on agri-food GVCs.

In this study, we chose scenarios that shed light on the effects of different policies, so that the 
extent of the impact of existing policies could be measured. That is, the purpose was not to 
explore the impacts of feasible policy reforms, but to explore hypothetical scenarios that best 
illustrate impacts. The scenarios presented should not, therefore, be viewed as possible reform 
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options that could be achieved within a multilateral framework, but rather a means to illustrate 
the impacts of current policies on GVC participation and benefits.

The scenarios explored focus on trade and agricultural policies with the aim to highlight the 
impact of current policy settings on agri-food GVCs. Specifically, four scenarios are explored:

1. Agri-food trade barriers: all tariffs on agri-food products are set to zero.

2. Non-agri-food trade barriers: all tariffs on non-agri-food products are set to zero.

3. Market-distorting agricultural domestic support: removing subsidies and/or taxes 
on agri-food outputs and land inputs.

4. All policies removal: combines a), b) and c).

The shocks in scenarios 1, 2 and 3 are applied to all countries in the chosen aggregation with no 
exceptions for carve outs for sensitive sectors.

3�1 The GTAP-VA model

This study is based on a counterfactual approach using the GTAP model, a perfectly competitive 
comparative static CGE model. It is built on general equilibrium theory and designed to assess 
the inter-regional, economy-wide incidence of economic policies (Hertel and Tsigas, 1997). 
The main advantages of the CGE approach are its solid micro-theoretical underpinning and its 
economy-wide scope, as well as its complete and consistent coverage of all bilateral trade flows.

The model underlying our analysis has a symmetric structure; consequently, the treatment of 
production and utility functions is homogeneous across regions and products. This implies that 
the only differences in regional behaviour in the model are those arising from differences in 
the relative importance of economic flows and differences in the model parameters related to 
consumer demand mostly drawn from the literature (Hertel, 2013). 

The model assumes the presence of a representative regional household that receives the factor 
rewards and allocates regional income (through a Cobb-Douglas utility function) between 
private consumption, government consumption and saving to maximize its utility. The utility 
function is nested, with a first aggregation made over distinct goods or sectors and in the latter, 
a choice is made between domestic or imported quantities. 

As for the production side, separable, constant returns-to-scale technologies are assumed. A 
common approach in CGE literature is to model the production side through a sequence of nested 
Constant Elasticity of Substitution (CES) functions that aims to re-produce the substitution 
possibilities across the full set of inputs. The firms’ conditional demand for components of value 
added depends on the relative prices of factors of production whereas composite value added 
and intermediates are used in fixed proportions (a fixed coefficient function of the Leontief 
type). In the intermediate input side, imported intermediates are assumed to be separable from 
domestically produced intermediate inputs. 

The import demand is modelled following the Armington aggregation structure, with an 
exogenous differentiation scheme given by the geographical origin of homogeneous products. 
That is, under Armington trade, the output of each sector is assumed to be a region-specific 
variety. Consumer and intermediate goods are a CES composite of domestic and trade partner 
varieties. This specification explains the cross-hauling of similar products and makes it possible 
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to track bilateral trade flows. Transaction costs are also accounted for in the model since transport 
services are explicitly considered among the activities in the economy.

For this application, the GTAP-VA module for the GTAP model (Antimiani, Fusacchia and 
Salvatici, 2018b) is used. In the GTAP-VA the gross trade flows are decomposed to reallocate the 
value added generated in the production of goods back to the countries in which that income 
is generated. This framework allows us to assess the effect of the policy change on the global 
structure of GVCs, by comparing the baseline values and the updated values deriving from the 
shock that has been simulated. 

3�2 The impacts of on trade and GVC participation

In the following we comment on the various effects of removing existing policies from the 
complete scenario (scenario d)). We do not report the most well-known traditional results 
regarding the overall changes in production, prices and welfare given the focus of the paper on 
trade and GVC participation. 

Effects on VA trade flows
Figure 9 shows the different components of gross export changes in terms of VA for different 
sectors. The removal of the various policies has a differentiated impact on gross trade flows for 
most of the 18 agri-food sectors with the only exceptions being paddy rice and sugarcane. Large 
increases are seen for Meat and Processed food. As far as the former is concerned, our results 
confirm those obtained by the OECD results (Greenville, Kawasaki, Flaig, and Carrico, 2019). 
Indeed, meat products attract the highest levels of protection/support, and this is confirmed by 
the results presented in Figure 12 below.4 The relative increases in FVA are generally greater than 
those seen for DVA due to the availability of more competitively priced inputs from other sectors 
(for example, chemicals and services).

4 The largest share of the overall increase is explained by the surge in European Union imports, and by the import tariffs removal. This is consistent with the protection structure, especially 
if we consider the spikes in bilateral protection concerning countries such as Brazil and Thailand. 
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Figure 9 Change in agriculture and food export VA components by sector (absolute change, USD 
billion): Scenario d) (All policies)

Source: Author’s simulation using the GTAP-VA model.

Figure 10 presents the same results looking at the differences across countries/regions. 
As expected, the removal of policies has the greatest impact on large agricultural traders. 
Distinguishing agriculture (panel I.) from food (panel II.) products allows to highlight what are 
the driving sectors for each exporter, and shows the larger role played by the FVA in the case of 
food products.



|  37  |

3. The effects of tariffs and agricultural policies on agri-food GVCs

Figure 10  Change in agriculture and food export VA components by country (absolute change, USD 
billion): Scenario d) (All policies)

I. Agriculture

I. Food

Source: Author’s simulation using the GTAP-VA model.

The various effects of removing existing policies can be explored from the complete scenario 
(scenario d)) as it can be decomposed into the various parts that comprise the other scenarios. In 
this way, the changes attributable to the various policy instruments can be isolated. The scenarios 
a), b) and c) are combined in scenario d) with the effects mostly additive: there are some small 
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variations between the simple sum of effects and that obtained in scenario d) which represent 
the effects of policies when changes are made together rather than separately (Figure 11).

Figure 11 Change in agriculture and food export VA components by country (absolute change, USD 
billion): 

Scenario a) Agri-food trade barriers

Scenario b) Non agri-food trade barriers 
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Scenario c) Market-distorting agricultural domestic support

Source: Author’s simulation using the GTAP-VA model.

Of the policies explored, agri-food tariff barriers have the largest impact on agri-food exports 
and their removal would increase exports for most countries though with large differences across 
countries/regions. By and large, distortive domestic support policies represent a hindrance for 
agri-food exports both when they support some products, possibly for negative impact on 
downstream sectors as in the case of the European Union, or when they tax them, as in the case 
of Argentina. However, it is worth noting that non-agri-food tariff barriers have a larger effect 
on agri-food than agricultural support itself both in terms of positive and negative impacts. 
Manufacture tariffs removal at the world level would increase agri-food exports from African 
and Latin American countries as well as Australia, while it would reduce exports from Asian 
countries and the European Union, though in the latter case there would be an increase of the 
FVA as a consequence of a deeper GVC integration.

The results from the simulation highlight the impact that different policies have on exports 
of domestic value added embedded in the agriculture and food exports (Figure 12). Across all 
sectors, agricultural tariffs have a negative impact on the amount of value added exported, with 
one of the strongest increases seen in meat export. It is worth noting that the increase takes place 
even if foreign intermediate goods become cheaper as a consequence of agri-food tariff removal 
while non-agricultural trade liberalization would have a (small) negative impact in several cases 
due to the rebalancing of the export bundle.
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Figure 12 DVA in agriculture and food exports by sector (percentage change): all scenarios 

Source: Author’s simulation using the GTAP-VA model.

Effects on GVC participation
The effects of the various policy changes in the scenarios on agri-food GVCs are explored in 
the context of the GVC participation indicators. Starting with backward indicators, Figure 13 
compares the average changes for agriculture and food sectors. In both cases, current policies 
limit overall access to foreign inputs as they create a bias toward the use of domestic inputs. 
However, there are countries, such as Thailand, Viet Nam or Canada that would register a lower 
share of FVA after policies removal.
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Figure 13 Change in GVC backward participation by country (percent):  Scenario d) (All policies)

  a) Agriculture      b) Food 

    
Source: Author’s simulation using the GTAP-VA model.

Coming to forward indicators, Figure 14 compares the average changes for agriculture and food 
sectors. In the case of agriculture, overall, current policies limit forward participation while the 
opposite is true in the case of food sectors. As it could have been expected given the upward 
position, agricultural changes are larger in absolute value, and several low- and middle-income 
countries, such as Malaysia, Argentina and Burkina Faso, would register a larger value of exports 
gets used to a greater extent in the exports of other countries.
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Figure 14 Change in GVC forward participation by country (percent): Scenario d) (All policies)

  a) Agriculture      b) Food

      
Source: Author’s simulation using the GTAP-VA model.

The impact of the various policy changes on backward and forward participation for each of 
the 18 agri-food sectors examined are shown in Figure 15. The effect of removing distorting 
trade policies across most agricultural and all food sectors is positive – that is removing tariffs 
increases backward participation. For these sectors, lower costs on inputs heavily sourced from 
other agriculture sectors increase their sourcing from international markets – creating an increase 
in backward participation. 

The results for forward participation are larger in size and overall, the removal of current 
policies sees an increase in forward participation in the agriculture sectors and a fall in the food 
sectors. With lower barriers faced on agricultural exports, the food sector sources more inputs 
internationally, with then a rise in the use of imported agriculture value added embodied in 
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exports of a second country. Paddy rice is the exception due to the compositional shift of exports 
towards larger producers who have lower forward participation by virtue of the size of their 
exports (Greenville, Kawasaki, and Jouanjean, 2019).

Figure 15 Change in GVC backward and forward participation by sector (percent): Scenario d) (All 
policies)

  a) Backward      b) Forward

 
 Source: Author’s simulation using the GTAP-VA model.

Effects on direct and indirect exports
The agri-food value added export in any country may be more or less dependent on the 
development of downstream processing depending on the direct or processing pathways 
highlighted in Section 2.2. Accordingly, not having a comparative advantage in downstream 
processing may have an impact on growth in agricultural or even total domestic value added 
from exports.

Overall, direct and indirect exports changes present an inverse relationship and this suggests 
that the resource constraint makes them substitutes rather than complements (Figure 16). 
Even if factor substitutability and the possibility to attract mobile factors from non-agricultural 
sectors soften the budget constraint, the existence of a sector-specific factor such as land makes 
it difficult to increase VA agricultural exports both directly and indirectly.
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Within the dataset examined, 19 of the 29 countries and regions register an expansion in both 
components after the policies removal. For most of these countries, the growth in the domestic 
value added traded stemming from indirect exports is (much) larger than that stemming from 
direct exports. In a couple of cases, namely, Thailand and New Zealand, the growth of indirect 
DVA exports compensates the reduction of the direct component. In the remaining countries, 
the opposite is true, but only for Japan and Burkina Faso the reduction in the indirect component 
exceeds the growth of the direct one.

The picture is quite different if we look at the food sectors. Food sectors are not subject to a specific 
factor constraint, and the baseline levels of indirect exports are in many cases significantly lower 
than in the case of direct exports: as a consequence, it is easier to register similar percentage 
increases both in terms of direct and indirect exports.

In Figure 17, the largest changes are reported along the horizontal axis, i.e. in terms of the 
domestic value added directly exported. Indeed, also in this case, the first quadrant is the most 
populated but most of the observations lie below the 45 degrees line. However, a few low- and 
middle-income countries, such as Burkina Faso, Viet Nam or Uganda, lie in or close to the third 
quadrant. Accordingly, direct and indirect food exports appear to be complements rather than 
substitutes.
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The evidence that trade distorting policies affect the deepening of domestic as well as global 
value chains is confirmed by Figure 18 that shows the export channels of the VA originated in 
each agri-food sector. As expected, most of the cattle VA is exported through the meat sector 
while the upward position of sectors such as cereal and plant-based fibres is confirmed, given 
that most of their VA are exported through downstream sectors.

Figure 18 DVA export by source sector (percentage change): Scenario d) (All policies)

Source: Author’s simulation using the GTAP-VA model.

The changes in exports of domestic value added have flow-on effects on the returns to land, 
labour and capital used in production. Overall, removing market access barriers and distortive 
domestic support has mostly positive impacts on the returns to all factors (Figure 19).5 Labour, 
both skilled and unskilled, captures the highest amount of the increased value added in agro-
food exports. These results are of particular interest for non-high income countries that use 
relatively high shares of labour in agricultural production and in particular unskilled labour. 
More generally, they suggest that the removal of distortions to international agri-food markets 
enhances the employment effects of agri-food GVCs, either through higher wages or through 
greater levels of employment in the sector.

5   The negative result for land in the Wool sector is generated by the European Union only. The drop of Wool production is consistent with the elimination of land subsidies but the subsidy 
rates in the GTAP database should be taken with a grain of salt since they combine OECD subsidies data with production in value from other sources.
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Figure 19 Changes in exported value added generated in each agri-food sector by factors of 
production (USD billion): Scenario d) (All policies)

Source: Author’s simulation using the GTAP-VA model.

Effects on bilateral and multilateral exports
Trade can flow directly between two countries (bilateral flows), or indirectly, passing through a 
third (or so on) country first. We saw in the previous section that bilateral trade between the two 
countries represents the highest share of agri-food GVC linkages (Table 3). 

However, policies have a strong impact on the GVC networks across the globe, with their 
removal increasing the linkages that occur between two countries that flow through a third (or 
fourth) country. Thus tariffs influence both the amounts traded and the network structure of 
agro-food GVCs themselves. This is confirmed in Figure 20 since most of the observations lie in 
the first quadrant above the 45 degrees line. This implies that after the removal of trade distorting 
policies, the multilateral channel plays a larger role in agricultural trade flows. It is also worth 
noting that in the cases of Burkina Faso and India the multilateral channel will counterbalance 
the direct DVA export reduction.

Results for the food sectors confirm the complementarity between bilateral and multilateral 
exports, since most of the countries lie in the first quadrant with a positive correlation (Figure 
21). In this case, the largest increase for the multilateral component is less apparent while it is 
confirmed that focusing on bilateral flows only would overstate the DVA export reductions in 
the case of some African countries, such as South Africa and Senegal.
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Previous results are confirmed by the sector disaggregation (Figure 22). As a matter of fact, for 
all sectors but meat and cattle, the increase of the multilateral component outpace that of the 
bilateral component.

Figure 22 Bilateral and multilateral DVA export by sector (percentage change): Scenario d) (All 
policies)

Source: Author’s simulation using the GTAP-VA model.

Effective protection for exports
Finally, we provide some evidence about how the effective rate of protection can apply to exports. 
According to Feenstra (2017) the effective rate of protection that applies to export, or XERP, is 
defined as:6

This measure of the effective rate of protection requires knowledge of the import coefficients  
in the Leontief matrix as distinct from the domestic coefficients , so that it reflects the extent 
to which the economy is engaged in global value chains. Since the world prices for exports are 
treated as fixed, and there are no or domestic tariffs applied to exports, exporters face only the 

tariffs on their imported inputs, which are reflected in the term . 

By only considering the changes in the tariffs on imported, intermediate inputs, and not the 
impact of foreign tariffs on the price of exports, and also ignoring any pass-through from 
domestic tariffs to the domestic prices of those import-competing goods, XERP measures only 
the impact of domestic tariffs on imported inputs. Notice that if the tariffs on inputs are set to 

6  More recently, a similar index, called Extended effective protection rate, has been proposed by Diakantoni et al. (2017).
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zero, or the tariffs are levied on goods that are not used as inputs, XERP equals one: the lower 
the value of the index, the higher the (implicit) tax on exports.

We illustrate the export-based effective rate of protection for selected countries in Figure 23: 
panel I. presents the results for selected agricultural sectors, namely vegetable and fruit, oilseeds, 
other crops, cereals, and wheat. South Africa and Argentina tax agricultural exports more than 
the European Union, the United States of America or China. Vegetables and fruit are the most 
taxed exports in South Africa, the United States of America and China, while oilseeds exports 
are the most taxed (of the five sectors considered) in the European Union and Argentina.

Panel II. presents the results for selected food sectors, namely vegetable oils, processed food, meat, 
beverages, and processed rice. The export-based effective rate of protection shows considerably 
less movement across sectors with the exception of vegetable oils exports that are significantly 
taxed in South Africa and China.

Figure 23 XERP in 2014

I. Agriculture
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I. Food

Source: Author’s simulation using the GTAP-VA model.
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4 Conclusions and policy implications

The traditional view of international agro-food trade is that agro-food sectors in each country 
largely produce for domestic consumption or export directly to the final consumer. However, 
agro-food tariffs have fallen and many countries have reduced their use of trade distorting 
producer support. As a consequence, agricultural and food sectors are also more closely 
connected with other sectors of the economy, both within countries and across borders in global 
value chains. Where, at one time, agro-food sectors largely produced for domestic consumption 
or exported directly to the final consumer, now, agricultural and food processing value chains 
are often global in their reach.

Participation in GVCs is an important factor in growing total sector and growth of domestic 
value added. However, much of the value added throughout the global value chain is invisible 
in traditional trade statistics, which attribute the full value of a good or service to the last country 
in the chain that finalized production. Systematic data on the contribution of primary exports 
to employment across countries and sectors are not readily available, particularly for developing 
countries. How much national income is supported by agri-food exports? How much of that is 
via linkages to sectors providing inputs? Is there a difference in high- and low-income countries 
position along the agri-food GVCs? 

Answers to such questions are typically not readily available. Yet this information matters. First, 
such information would provide some reference to the relative importance of exports in specific 
countries and sectors. Second, it would shed light on the extent to which the interconnections 
between sectors matter for a proper assessment of trade liberalization impacts. However, most 
of the existing analyses do not provide many details on low- and middle-income countries and 
overlooks the contribution of agri-food products.

This paper helps fill this gap using Inter-Country Input-Output tables to identify production 
linkages between and within economies by computing the trade in value added for a large 
sample of countries and sectors. We decompose the value added contribution of each sector 
through its forward and backward linkages both domestically (direct and indirect components) 
and globally (bilateral and multilateral components). Data come from the Global Trade Analysis 
Project (GTAP), which covers a wide range of countries, including many developing countries. 
From this data, we construct an ICIO table which is used to calculate disaggregated indicators 
of GVC participation for 18 agri-food sectors in 29 countries. This is done for the 2014 base year 
of the version 10 GTAP Data Base. 

The key insight is twofold: on the one hand, GVCs in agriculture and food sectors have the 
potential to influence trading relationships and the gains from trade for different sectors along 
the value chain; on the other hand, supply chain linkages can be thought of in terms of direct 
trade in factor services (value added content) on the production side. That is, we leverage the 
idea that agri-food goods are “made in the world,” in effect by combining domestic and foreign 
primary factors

In addition to the IO analyses based on the GTAP data, we assess what are the countries/sectors 
most affected by the current pattern of trade distorting policies performing counterfactual 
simulations. Agricultural trade is subject to significant distortions that limit trade, which in turn 
impacts on its competitiveness world-wide. Moreover, agri-food products play an essential 
role in global value chains and are particularly vulnerable to trade wars and tariffs. It is thus 
important to understand the policy impacts that help drive participation in GVCs and how these 
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may influence the gains that may be created. To explore the complex impacts of agricultural and 
trade policies we need a model able to represent how national agri-food sectors link to GVCs 
through foreign countries as well as other domestic sectors.

This study extends past work by exploring the effects of current policies on GVCs in a general 
equilibrium setting. It uses a revised version of the GTAP model (GTAP-VA) to explore a range 
of scenarios where current policies are removed. These counterfactual scenarios provide new 
insights into the impact of trade and domestic support policies on the trade flows structure at 
industry, national and global levels. 

We discuss the evidence on the effects of trade and coupled support policies on GVC participation 
by looking at the trade the flows of domestic value added between countries and how they are 
used in the processing and final consumption in the importing country or re-exported before 
reaching a third (or fourth) country’s final demand. Indeed, trade costs such as applied tariffs, 
transportation and insurance costs are amplified as they pass through the multiple production 
steps associated with modern supply chains. With international trade fragmented and goods 
crossing national borders many times before reaching the final consumer, tariffs have an 
accumulative effect. Understanding this cascading effect and the implications for effective 
protection and competitiveness is particularly for designing trade and sector policies. This so-
called “cascade effect” arises since trade costs accumulate as intermediate goods are imported 
and then re-exported further downstream, going through different processing nodes before 
reaching the final consumer. 

The results show to what extent current market access barriers and distorting forms of domestic 
support have a negative impact on different sectors and countries. When it comes to trade within 
GVCs, the results point to the significant effect that a country’s own market access barriers have 
on its domestic value added creation. In this respect, it is worth noting that industrial tariffs play 
a more significant role than the support provided through domestic agricultural policies. 

For all commodities, removing existing policies would grow the value of domestic value added 
channelled through trade. Policies also alter the ways in which countries participate in GVCs. 
Both for agricultural and food sectors overall, current policies generally create a bias toward the 
use of domestic inputs, lowering backward participation. Policies also limit access to foreign 
markets, reducing forward participation especially in the case of agricultural sectors. 

To untangle the driving factors behind value added growth we looked at the evolution of 
direct and indirect DVA exports: the former corresponds to the direct pathway, the latter to the 
processing pathway. In line with increasing trade in GVCs and forward participation growth, for 
a number of countries, the main driver of export related value added has been through direct 
exports of primary products from the agricultural sector itself. As a matter of fact, indirectly 
exported agricultural value added growth grew faster after the trade liberalization shock than 
that seen for directly exported value added.

This is good news for low- and middle-income countries that are more reliant than high-income 
countries on indirect exports of their agricultural VA. Such differences among countries relate to 
both the nature of the products produced and the broader differences in value adding pathways 
adopted by different countries in taking advantage of agri-food GVCs.

The fact that the majority of agricultural VA export growth occurs via indirect linkages through 
other domestic sectors highlight that agri-food sectors are heavily reliant on other domestic 
sector linkages either as downstream buyers of agricultural value added or as suppliers of inputs 
into agricultural production.
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The results from the model indicate removing trade barriers and distorting forms of domestic 
support has the largest impact on labour compared to other factors of production: indeed, the 
share of labour in a growing total value of trade increases either through higher wages or greater 
levels of employment in the sector. Also in this case, it is worth recalling that labour returns are 
generated from both direct participation in trade and from indirect participation through other 
upstream or downstream sectors.

Finally, our results show how policies influence the location and extent of agri-food GVC 
linkages. Even if trade liberalization boosts both bilateral and multilateral DVA exports, the 
latter register a larger increase especially in the case of agricultural products. This confirms the 
deepening of GVCs and highlights that bilateral flows provide an incomplete and distorted 
picture of the world trade network.

Overall, the outcome of the trade liberalization scenario describes a rosy scenario where countries 
improve their competitiveness as they increase their participation in GVCs. The theoretical 
linkages underpinning this rosy scenario derive from the traditional comparative advantage 
argument, and they could be summarized in this way: a sector increasingly engaged in global 
value chains benefits from cheaper inputs; this translates into greater domestic value added and 
trickle-down into the economy through more jobs or higher wages. 

However, such a dynamic is far from automatic; economic upgrading is not a given and it is not 
necessarily associated with social upgrading. Indeed, GVC participation could lead to greater 
value capture thanks to the exercise of market power. Such market power could be related to 
economic barriers to entry or to an asymmetric political structure resulting in the protection of 
standards and intellectual property rights. These features are not considered in the model used 
for the simulations, but they are likely to change the distribution and the uses of the benefits 
from GVC participation resulting from the ability of global buyers to benefits from cheaper 
inputs frequently provided by low and middle income countries.

Notwithstanding the previous caveat, the simulation results, by and large, confirm the need 
for greater disciplines on tariffs. Cascading trade costs not only penalize the final consumer, 
but they also erode the competitiveness of the domestic industry and lower the effectiveness 
of export-led industrialization strategies. The use of foreign factors to help underpin trade and 
competitiveness mean that import tariffs act as a tax on its exports. We provided a measure 
of the anti-export bias through the computation of export effective protection rates (XEPRs). 
Results indicate that the food sectors considered face higher additional production costs related 
to duties paid for intermediates than the agricultural sectors.

Global supply chain linkages do modify countries’ incentives to impose import protection. 
Indeed, many developing countries intend lowering their trade costs by setting up Export 
Processing Zones (EPZ) and duty drawback schemes. However, these mitigating arrangements 
have limited effects in terms of deeper GVCs and domestic inter-industrial linkages (Diakantoni 
et al., 2017). 

As pointed out by the latest World Development Report (World Bank, 2020), a better strategy 
and often less costly strategy would allow for speeding up customs procedures and reducing 
border delays as well as strengthening the rule of law and favour foreign investments that 
improve connectivity by modernizing communications and roads, railways, and ports. In 
addition, countries may require more proactive policies of government-business collaboration 
targeted at strengthening the connection between the highly productive global firms, potential 
local suppliers, and the domestic labour force (Rodrik, 2018). 
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Indeed, recent OECD work analysing agricultural policies, markets and trade has found that 
countries have a lot to gain from further market integration. In large part, these gains come from 
the opportunities to increase income and jobs through increasing agro-food sector participation 
in global (but also domestic) value chains.

At the global level, the case for cooperation is strengthened in a GVC world and supporting 
the rules-based trade system remains particularly important for development. Indeed, because 
the costs of protection are magnified when goods and services cross borders multiple times, 
the gains from a coordinated reduction of barriers to trade are even larger for GVCs than for 
standard trade.

In conclusion, let us briefly mention some limitations of the analysis provided. Our general 
framework captures the most important features of global supply chain activity while remaining 
agnostic about particular details of supply chain relationships, that is it does not take a stand on 
whether supply chains are sequential or roundabout, whether input prices are determined by 
bargaining or market clearing, or whether supply chains are organized inside versus outside the 
firm. As far as trade policies are concerned, the current paper focused on import tariffs. However, 
many of the policies affecting GVCs are regulatory, including technical regulations, sanitary and 
phytosanitary measures, and a range of regulations for services: in order to more accurately 
evaluate the effects of trade policy, we need better and more comprehensive measures of trade 
policy instruments beyond import tariffs.



REFERENCES





|  63  |

References

Aguiar, A., Chepeliev, M., Corong, E., McDougall, R. & van der Mensbrugghe, D. 2019. 
‘The GTAP data base: version 10’, Journal of Global Economic Analysis, 4(1): 1–27. 

Allen, T. & Atkin, D. 2016. ‘Volatility and the Gains from Trade’, NBER Working Paper, 22276.

Amiti, M. & Konings, J. 2007. ‘Trade Liberalization, Intermediate Inputs, and Productivity: 
Evidence from Indonesia’, American Economic Review, 97: 1611 – 1638.

Anderson, J.E. & Neary, J.P. 2005. ‘Measuring the Restrictiveness of International Trade Policy’, 
Cambridge: MIT Press.

Anderson, K. & Nelgen, S. 2012. ‘Updated national and global estimates of distortions to 
agricultural incentives, 1955 to 2010’, Data spreadsheet available at www.worldbank.org/
agdistortions. 

Antimiani, A., Fusacchia, I. & Salvatici, L. 2018a. ‘Value Added Trade Restrictiveness Indexes. 
Measuring Protection within Global Value Chains’, Departmental Working Papers of Economics, 
University Roma Tre, 238.

Antimiani, A., Fusacchia, I. & Salvatici, L. 2018b. ‘GTAP-VA: An integrated tool for global 
value chain analysis’, Journal of Global Economic Analysis, 3(2): 69–105.

Atkin, D. & Khandelwal, A. 2019. ‘How Distortions Alter the Impacts of International Trade in 
Developing Countries’, NBER Working Paper, 26230.

Balié, J., Del Prete, D., Magrini E., Nenci, S. & Montalbano, P. 2019a. ‘Does trade policy 
impact food and agriculture global value chain participation of sub-Saharan African countries?’, 
American Journal of Agricultural Economics, 101(3): 773–789.

Balié J., Fusacchia, I. & Salvatici, L. 2019b. ‘The AfCFTA and its Impact on African Trade:  A 
Trade in Value Added Perspective’, Working paper.

Banerjee, A. V. & Duflo, E. 2005. ‘Growth theory through the lens of development economics’, 
P. Aghion, S. Durlauf (Eds.), Handbook of Economic Growth, edition 1, volume 1, chapter 7: 
473-552.

Borin, A. & Mancini, M. 2017. ‘Follow the value added: Tracking bilateral relations in global 
value chains’, MPRA Paper, 82692.

Boulanger, P. & Philippidis, G. 2015. ‘The EU budget battle: Assessing the trade and welfare 
impacts of CAP budgetary reform’, Food Policy, 51: 119–130.

Cadot, O., Ferrantino, M., Gourdon, J. & Reyes, D. 2018. ‘Reforming Non-Tariff Measures: 
From Evidence To Policy Advice’, Directions in development; trade, World Bank Group, 
Washington, D.C.

Cage, J. & Gadenne, L. 2018. ‘Tax revenues and the fiscal cost of trade liberalization’, Explorations 
in Economic History, 70: 1 – 24.

Cipollina, M. & Salvatici, L. 2008. ‘Measuring protection: mission impossible?’, Journal of 
Economic Surveys, 22(3): 577–616.



|  64  |

Assessing the impact of trade and other policies on GVC participation, positioning and vertical specialization 
in agriculture and food

Daudin, G., Rifflart, C. & Schweisguth, D. 2011. ‘Who produces for whom in the world 
economy?’ Canadian Journal of Economics, 44(4): 1403–1434.

Dhingra, S. & Tenreyro, S. 2017. ‘Piggy-Back Exporting, Intermediation, and the Distributional 
Gains from Trade in to Small Farmers in Developing Economies’, Working paper.

Diakantoni, A., Escaith, H., Roberts, M. & Verbeet, T. 2017. ‘Accumulating Trade Costs 
and Competitiveness in Global Value Chains’, WTO Working Paper, Economic Research and 
Statistics Division, 02.

Disdier, A.C., Fontagné, L. & Mimouni, M. 2008. ‘The impact of regulations on agricultural 
trade: evidence from the SPS and TBT agreements’, American Journal of Agricultural Economics, 
90(2): 336-350.

Dix-Carneiro, R. & Kovak, B. K. 2019. ‘Margins of Labor Market Adjustment to Trade’, Journal 
of International Economics, 117: 125 – 142.

Donaldson, D. 2015. ‘The Gains from Market Integration’, Annual Review of Economics, 7:619–
47.

Fafchamps, M. & Hill, R. 2008. ‘Price Transmission and Trader Entry in Domestic Commodity 
Markets’, Economic Development and Cultural Change, 56(4): 729-766.

Feenstra, R.C. 2017. ‘Statistics to Measure Offshoring and its Impact’, NBER Working Paper, 
23067.

Flaig, D. & Boysen-Urban, K. 2019. ‘EU Agricultural Domestic Support in Global Value Chains 
or Where Does the Money Go?’, 22nd Annual Conference on Global Economic Analysis, June 
19-21, 2019, Warsaw, Poland. 

Fusacchia I. 2019. ‘Evaluating the Impact of the US–China Trade War on Euro Area Economies: 
A Tale of Global Value Chains’, Italian Economic Journal, pp 1–28.

Fusacchia, I., Salvatici, L. & Winters, L.A. 2019. ‘Brexit and global value chains: ‘No-deal’ is 
still costly’, UKTPO Briefing Paper, 35, UK Trade Policy Observatory, University of Sussex.

Goldberg, P.K. & Pavcnik, N. 2016. ‘The Effects of Trade Policy’. In Bagwell K. and Staiger R.W. 
(eds.) Handbook of Commercial Policy, Vol. 1A, Oxford: Elsevier, 161-206.

Greenville, J., Kawasaki, K. & Beaujeu, R. 2017. ‘A method for estimating global trade in 
value added within agriculture and food value chains”, OECD Food, Agriculture and Fisheries 
Papers, 99, OECD Publishing, Paris.

Greenville, J., Kawasaki, K., Flaig, D. & Carrico, C. 2019. ‘Influencing GVCs through Agro-
Food Policy and Reform’, OECD Food, Agriculture and Fisheries Papers, 125, OECD Publishing, 
Paris.

Greenville, J., Kawasaki, K. & Jouanjean, M. 2019. ‘Dynamic Changes and Effects of Agro-
Food GVCS’, OECD Food, Agriculture and Fisheries Papers, 119, OECD Publishing, Paris.

Hansman, C., Hjort J., León, G. & Teachout, M. 2018. ‘Vertical Integration, Supplier Behavior, 
and Quality Upgrading among Exporters’, NBER Working Paper, 23949.

Harrison, A. & Rodríguez-Clare, A. 2010. ‘Trade, Foreign Investment, and Industrial Policy’, 
Handbook of Development Economics, Volume 5, edited by D. Rodrik and M. Rosenzweig.



|  65  |

References

Hertel, T.W. & Tsigas, M. E. 1997. ‘Structure of GTAP’. In Hertel T.W. (ed.), Global Trade 
Analysis: Modeling and Applications, Cambridge: Cambridge University Press, 13-73.

Hertel, T.W. 2013. ‘Global Applied General Equilibrium Analysis Using the Global Trade Analysis 
Project Framework’. In Dixon P.B. and Jorgenson D.W. (eds.), Handbook of Computable General 
Equilibrium Modeling, Vol. 1, Oxford: Elsevier, 815-876.

Hoekman, B. 2015. ‘The Global Trade Slowdown: A New Normal?’. Available at http://voxeu.
org/sites/default/files/file/Global%20Trade%20Slowdown_nocover.pdf.

Hsieh, C. T. & Klenow, P. J. 2009. ‘Misallocation and Manufacturing TFP in China and India’, 
Quarterly Journal of Economics, 124: 1403 – 1448.

Huang, H. & Aguiar, A. 2019. ‘Chapter 10.A: Agricultural Domestic Support’, Center for 
Global Trade Analysis, Purdue University, West Lafayette, IN: Global Trade Analysis Project 
(GTAP). Retrieved from https://www.gtap.agecon.purdue.edu/resources/res_display.
asp?RecordID=5946.

Hummels, D., Ishii, J. & Yi, K. 2001. ‘The Nature and Growth of Vertical Specialization in 
World Trade’, Journal of International Economics, 54(1): 75-96.

Johnson, R.C. & Noguera, G. 2012. ‘Accounting for Intermediates: Production Sharing and 
Trade in value Added’, Journal of International Economics, 86(2): 224-36.

Koopman, R. Z., Wang, Z. & Wei, S. 2014. ‘Tracing Value-Added and Double Counting in 
Gross Exports’, American Economic Review, 104(2): 459-494.

Kovak, B. K. 2013. ‘Regional Effects of Trade Reform: What is the Correct Measure of 
Liberalization?’, American Economic Review, 103: 1960 – 1976.

Lejour, A., Rojas-Romagosa, H. & Veenendaal, P. 2014. ‘Identifying Hubs and Spokes in 
Global Supply Chains Using Redirected Trade in Value Added’, ECB Working Paper, 1670.

Li, J. & Beghin, J. C. 2012. ‘A meta-analysis of estimates of the impact of technical barriers to 
trade’, Journal of Policy Modeling, 34(3): 497-511.

Macchiavello, R. & Miquel-Florensa, J. 2017. ‘Improving Export Quality: The Case of the 
Sustainable Quality Program in Columbian Coffee’, Working paper, Toulouse School of 
Economics, 11874.

Macchiavello, R. &, Morjaria, A. 2019. ‘Competition and Relational Contracts in the Rwanda 
Coffee Chain’, Global Poverty Research Lab Working Paper, 17-103.

Macchiavello, R. 2010. ‘Development Uncorked: Reputation Acquisition in the New Market for 
Chilean Wines in the UK’, CEPR Discussion Paper, DP7698.

Magrini, E., Balié, J. & Morales-Opazo, C. 2017. ‘Price Signals and Supply Responses for 
Staple Food Crops in Sub-Saharan Africa’, Applied Economic Perspectives and Policy, 40(2): 276–
296.

Matthews, A. & Soldi, R. 2019. ‘Evaluation of the impact of the current CAP on the agriculture 
of developing countries’, European Committee of the Regions, EU publications: Bruxelles.

Melitz, M. J. 2003. ‘The Impact of Trade on Intra-Industry Reallocations and Aggregate Industry 
Productivity, Econometrica, 71(6): 1695-1725.

https://www.gtap.agecon.purdue.edu/resources/res_display.asp?RecordID=5946
https://www.gtap.agecon.purdue.edu/resources/res_display.asp?RecordID=5946


|  66  |

Assessing the impact of trade and other policies on GVC participation, positioning and vertical specialization 
in agriculture and food

Montalbano, P. & Nenci, S. 2020. Digital technology and agricultural markets. Background paper 
for The State of Agricultural Commodity Markets 2020. Rome, FAO. 34 pages.

Montalbano, P., Pietrelli, R. & Salvatici, L. 2018. ‘Participation in the market chain and food 
security: The case of the Ugandan maize farmers’, Food Policy, Elsevier, 76(C): 81-98.

Mrázová, M. & Neary, J. P. 2019. ‘Selection Effects with Heterogeneous Firms’, Journal of the 
European Economic Association, 17(4): 1294–1334.

Nagengast, A.J. & Stehrer, R. 2016. ‘Collateral imbalances in intra-European trade? Accounting 
for the differences between gross and value-added trade balances’, The World Economy, 39 (9): 
1276–1306.

Nenci, S. 2020. Mapping global value chain (GVC) participation, positioning and vertical specialization 
in agriculture and food. Technical note for The State of Agricultural Commodity Markets 2020. Rome, 
FAO. 58 pages.

Nenci, S. & Salvatici, L. 2017. ‘New features, forgotten costs and counterfactual gains of the 
international trading system’, European Review of Agricultural Economics, Foundation for the 
European Review of Agricultural Economics, 44(4):592-633.

OECD. 2013. ‘Measuring Trade in Value Added: An OECD-WTO joint initiative’, available at 
http://www.oecd.org/industry/ind/measuringtradeinvalue-addedanoecdwtojointinitiative.
htm.

OECD. 2015. ‘Participation of Developing Countries in Global Value Chains: Implications for 
Trade and Trade-Related Policies’, OECD Publishing, Paris.

OECD. 2016. ‘Evolving Agricultural Policies and Markets: Implications for Multilateral Trade 
Reform’, OECD Publishing, Paris.

Rodrik, D. 2018. ‘New Technologies, Global Value Chains, and the Developing Economies’, 
Pathways for Prosperity Commission Background Paper Series, 1, Oxford: United Kingdom.

Taglioni, D. & Winkler, D. 2014. ‘Making Global Value Chains Work for Development’, 
Economic premise, 143, Washington, D.C.: The World Bank.

Topalova, P. & Khandelwal, A. 2011. ‘Trade Liberalization and Firm Productivity: The Case of 
India’, Review of Economics and Statistics, 93(3): 995-1009.

Urban, K., Jensen, H.G. & Brockmeier, M. 2014. ‘Extending the GTAP Database and Model 
to Cover Domestic Support Issues using the EU as Example’, GTAP Technical Paper Series, 35.

Urban, K., Jensen, H.G. & Brockmeier, M. 2016. ‘How decoupled is the Single Farm Payment 
and does it matter for international trade?’, Food Policy, 59: 126–138.

Wang, Z., Wei, S. & Zhu, K. 2013. ‘Quantifying international production sharing at the bilateral 
and sector levels’, NBER Working Paper, 19677.

World Bank. 2020. ‘World Development Report 2020: Trading for Development in the Age of 
Global Value Chains’. Washington, DC: World Bank.

Yi, K.-M. 2003. ‘Can Vertical Specialization Explain the Growth of World Trade?’, Journal of 
Political Economy, 111(1): 52-102.

http://www.oecd.org/industry/ind/measuringtradeinvalue-addedanoecdwtojointinitiative.htm
http://www.oecd.org/industry/ind/measuringtradeinvalue-addedanoecdwtojointinitiative.htm




CB0727EN/1/09.20

ISBN 978-92-5-133210-8

9 7 8 9 2 5 1 3 3 2 1 0 8


	Table 1	GTAP Data base aggregation	
	Table 2	Direct composition of VA agriculture and food exports by country groups (2014, USD billion)
	Table 3	Disaggregation of VA in agriculture and food export (2014, USD billion)
	Figure 1	Subsidies on agriculture and food products by country (ad valorem rates, 2014)
	Figure 2	Import taxes by country (ad valorem rates, 2014)
	Figure 3	Gross exports decomposition
	Figure 4	Exports of DVA (2014, USD billion)
	Figure 5 	Value added composition by factor of production (2014, USD billion)
	Figure 6	Export VA structure by sector (2014, USD billion)
	Figure 7	Export VA structure by exporter (2014, USD billion)
	Figure 8	GVC participation (2014, share on gross exports)
	Figure 9	Change in agriculture and food export VA components by sector (absolute change, USD billion): Scenario d) (All policies)
	Figure 10 	Change in agriculture and food export VA components by country (absolute change, USD billion): Scenario d) (All policies)
	Figure 11	Change in agriculture and food export VA components by country (absolute change, USD billion): 
	Figure 12	DVA in agriculture and food exports by sector (percentage change): all scenarios 
	Figure 13	Change in GVC backward participation by country (percent):  Scenario d) (All policies)
	Figure 14	Change in GVC forward participation by country (percent): Scenario d) (All policies)
	Figure 15	Change in GVC backward and forward participation by sector (percent): Scenario d) (All policies)
	Figure 16	Direct and indirect agricultural domestic value added exported (percentage change): Scenario d) (All policies)
	Figure 17	Direct and indirect food domestic value added exported: (percentage change): Scenario d) (All policies)
	Figure 18	DVA export by source sector (percentage change): Scenario d) (All policies)
	Figure 19	Changes in exported value added generated in each agri-food sector by factors of production (USD billion): Scenario d) (All policies)
	Figure 20	Agricultural domestic value added exported, bilaterally and multilaterally (percentage change): 
Scenario d) (All policies)
	Figure 21	Food domestic value added exported, bilaterally and multilaterally (percentage change): Scenario d) (All policies)
	Figure 22	Bilateral and multilateral DVA export by sector (percentage change): Scenario d) (All policies)
	Figure 23	XERP in 2014
	Acknowledgements
	Abbreviations and acronyms
	Summary
	Literature review
	1	Literature review
	1.1	Trade liberalization and market failures (in developing countries)
	1.2	Trade and agri-food policies influencing global value chains (GVCs)
	2.2	Regional trade agreements and trade tensions impact on GVCs 

	Domestic and global value chains 
	2	Domestic and global value chains 
	2.1	Data
	2.2	Domestic value chain integration
	2.3	GVC participation

	The effects of tariffs and agricultural policies on agri-food GVCs
	3	The effects of tariffs and agricultural policies on agri-food GVCs 
	3.1	The GTAP-VA model
	3.2	The impacts of on trade and GVC participation

	Chapter 4
	4	Conclusions and policy implications
	References

