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Abstract 

The most recent literature on international trade highlights the key role of global value chains (GVCs) in structural 

transformation, development and growth. The common perception is that Sub-Saharan African (SSA), unlike most Latin 

American and Asian countries, has not been able to successfully engage into global production networks. By applying the 

bilateral gross exports decomposition method developed by Wang et al. (2013) to panel data from EORA Input-Output Tables, 

we provide two main contributions to the literature: i) an extensive investigation of sectoral and bilateral SSA GVC 

participation in food and agriculture; ii) a sound empirical test to estimate the impact of bilateral trade protection on their 

backward and forward linkages. We show that: i) despite their low world trade shares, participation of SSA countries in 

agriculture and food GVCs is higher than that of many other regions in the world and is increasing over time ii) bilateral 

protection significantly affects backward and forward GVCs participation; that is, import tariffs may have a depressing impact 

on the domestic value added content embodied in partner countries’ exports as well as provide rents to foreign suppliers of 

inputs. These results call for a refinement of trade policy priorities in SSA. 
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1. Introduction  

Since the last decade of the 20th century, the so-called agri-food global value chains (GVCs) keep growing as more products 

cross national borders and the international production networks become more organized under the lead of modern food 

processors and retailers (Lee et al., 2010; De Backer and Miroudot, 2014).1 The common wisdom is that the emergence of 

GVCs can represent a golden opportunity for supporting the on-going transformations of Sub-Saharan Africa, especially in 

agriculture and food markets, which could move from a subsistence oriented and farm-centered agri-food system to a more 

commercialized, productive and off-farm centered activity (IMF, 2015; Greenville et al., 2016).2 A growing number of 

analyses highlight that GVC participation may stimulate public and private investments in infrastructure that would otherwise 

not be profitable, and spur local production in the agriculture sector through minimum scale achievements (IMF, 2015; 

Taglioni and Winkler, 2016). At the micro level, GVC participation is supposed to foster firms’ productivity in developing 

contexts reinforcing the so-called “learning-by supplying” hypothesis emphasized by the theoretical literature (Montalbano 

                                                           
 1 The term GVC refers to the global networks of activities required to bring a product from its conception to end use and beyond (for 

additional details see Humphrey and Memedovic, 2006; Gereffi and Fernandez-Stark, 2011). 
2Some scholars stress that the impact of globalization on the structural transformation of Africa is occurring mainly via foreign direct 

investment (FDI) and – to a lesser extent – via international trade (Reardon and Timmer, 2007). According to this strand of the literature, 

in most developing countries, the liberalization of the FDI in the food industry during the 1990s allowed the diffusion of supermarkets, the 

transition from local sourcing to global procurement networks, and the diffusion of public and private standards (Reardon et al., 2009). 
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et al., 2016, 2017a). By generating higher and more stable incomes, higher GVC participation can also have important 

spillovers on the food security of small-holder farmers since it is associated with increasing employment, better remunerated 

jobs, use of resources, governance, and political stability (Minten et al., 2009; Bellemare, 2012; Cattaneo et al., 2013; 

Swinnen, 2014; Swinnen and Vandeplas, 2014; Bellemare et al., 2017; Montalbano et al., 2017b).  

Despite these potential benefits, the economic literature has not yet: i) quantitatively assessed the participation and 

integration of SSA countries in the agriculture and food GVCs; ii) formulated any evidence-based policy recommendations 

on how to increase this participation. Assessing the level of SSA participation in agriculture and food supply chains implies 

unpacking the different phases of the production process to identify the amount of each country’s contribution to trade flows 

in terms of value-added (i.e, value that is added by countries/industries in producing goods and services).3 This exercise 

requires the use of multi-region input-output tables (MRIO) to disaggregate the structure of the world economy between 

countries and sectors. Thanks to the release of the EORA database (Lenzen et al., 2012; 2013) such a comprehensive database 

with panel data on Sub-Saharan countries is now available for the first time. Concerning policymaking, the spectrum of 

policies that can potentially influence GVC participation in agriculture and food is wide. It ranges from agricultural-specific 

interventions aimed at increasing country’s competitiveness and specialization to more general supportive policies that can 

create the right market environment for boosting production, processing, wholesale, retail, and export activities.4 However, 

the likely effects of trade policies have been theoretically and empirically analyzed only recently in light of the emergence of 

GVCs (Antràs and Staiger, 2012; Blanchard and Matschke, 2015; Gawande et al., 2015; Caliendo et al., 2016).  

Our aim is to study whether bilateral import tariffs and shifts in trade regimes associated with regional trade agreements 

(RTAs) affect the agriculture and food GVCs and, specifically, the SSA countries’ backward participation (i.e., the use of 

foreign inputs for exports) and forward participation (i.e., the use of domestic intermediates in third country exports). The 

channels through which these policies are linked to the international fragmentation of production are not straightforward. 

They imply both a “magnification effect” (i.e., goods that cross national borders multiple times incur tariffs several times) 

and a “chain effect” (i.e., tariffs on imports may have a depressing impact on the domestic value added content embodied in 

partner countries’ exports as well as provide rents to foreign suppliers of inputs). Also, free trade agreements or customs 

unions can affect GVC participation by including rules of origins and possible non-tariff issues such as general regulatory 

policies (Curran and Nadvi, 2015). 

The relevance of the link between trade policies and participation in GVCs in the agricultural and food sector is 

remarkable for several reasons. First of all, the SSA countries’ protection in these two sectors is the highest in the world with 

a high incidence of both tariff peak for some products and tariffs applied as specific duties, suggesting that there is a discrete 

margin for intervention (Bown and Crowley, 2016; Caliendo et al., 2016). Indeed, policy makers often pursue the stabilization 

of their domestic markets and isolate consumers from negative global events mainly by means of trade barriers. A good 

                                                           
3 Using conventional gross trade statistics, the final producer appears to capture most of the value of goods, while the role of countries 

providing inputs upstream – such as SSA countries in the agricultural and food supply chains – could be largely underestimated (Koopman 

et al., 2014). 
4Recent empirical literature investigates the determinants of developing countries' involvement in GVCs (Elms and Low, 2013; Kowalski 

et al., 2015; Greenville et al., 2016; Taglioni and Winkler, 2016) and identifies a number of pre-conditions that need to be  observed such 

as adequate professional skills and human capacity, efficient ancillary services (e.g., electricity, telecommunication capabilities, etc.) and 

more efficient physical infrastructure for transport and logistics (e.g., roads, railroads, airports, and ports). 
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example is the recent 2007/08 food price crisis in which a number of SSA governments imposed export restrictions and varied 

import duties in an attempt to insulate domestic consumers from rapidly rising international food prices (Anderson and 

Masters, 2009; Abbott and De Battisti, 2011; Anderson and Nelgen, 2012; Magrini et al., 2017). Second, understanding 

whether and how trade policies incentivize or penalize SSA countries’ participation in GVCs would be extremely relevant in 

a region where agriculture still generates about 25% of GDP (50% if we look at the broader agribusiness sector) and involves 

roughly 65% of the local population, mostly in family farming activities. Finally, the emerging interdependence between 

smallholders in exporting countries and processors and retailers in importing ones exacerbates the negative effects of these 

protectionist measures: even relatively low tariffs can have significant knock-on consequences for a chain by, for example, 

discouraging either foreign outsourcing (Yi, 2003) or the development of within-firm vertical production networks (Hanson 

et al., 2005). In this perspective, GVCs may provide new scope for deeper bilateral and multilateral trade agreements, well 

behind the standard terms-of trade motives (Olper, 2016). 

To the best of our knowledge, this paper is the first attempt to assess GVC participation in agriculture and food sectors 

for SSA and provide empirical evidence on the impact of trade policies on its forward and backward components by using 

panel data. By applying the bilateral gross exports decomposition method developed by Wang et al. (2013) to the EORA panel 

data, we provide two main contributions to the literature: i) an extensive investigation of sectoral and bilateral SSA GVC 

participation in agriculture and food; ii) a set of sound empirical tests to estimate the impact of bilateral trade protection in 

these sectors (net of multilateral integration) on the total, backward and forward participation of the SSA countries. Since the 

empirical literature on GVCs does not provide a “gold standard” to investigate the impact of bilateral protection, in this work 

we rely on the well-established gravity model which is traditionally seen as the workhorse model for empirical issues in 

international trade (Baier et al, 2017). The solid theoretical foundations of the gravity framework (Anderson, 1979; 

Bergstrand, 1985; Deardorff, 1998; Eaton and Kortum, 2002) make it the best tool so far to quantify the effects of trade policy 

in a multi-country environment in a tractable framework. It also provides a convenient approach to address the endogeneity 

concerns by controlling for characteristics of the source and destination countries in value chain trade (Kowalski et al., 2015). 

We acknowledge that the gravity equation is not expected to fit perfectly well with value added flows compared to gross 

exports because bilateral value added flows do not depend only on bilateral trade costs but also on costs with third countries 

through which value added transits from source to destination (Johnson and Noguera, 2012; Baldwin and Taglioni, 2014). 

Since empirical complications arise in trying to capture these additional indirect effects of trade in value added flows (Johnson 

and Noguera, 2012), in our empirical exercise we isolate the impact of bilateral protection on the dyadic relationship between 

reporter and partner countries, by filtering it out from the influences of third countries. We believe that our identification 

strategy is the best way to look at the issue by adopting a parsimonious empirical approach. 

Our findings are consistent with the most recent literature and suggest that Africa is more integrated into GVCs than 

many other developing regions (Foster-McGregor et al., 2015). It also highlights that global linkages have been increasing 

over time even if much of Africa’s participation in GVCs is essentially in upstream production activities, specializing in 

providing primary inputs to firms in countries further down the value chain (Del Prete et al., 2017a). Furthermore, we show 

that SSA trade in value added in agricultural and food products is primarily addressed to the European and emerging countries 

rather than to regional partners. Finally, our gravity-like estimates reveal that bilateral trade policies are key determinants of 
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both backward and forward GVC participation in agriculture and food for the SSA countries analyzed. In other words, these 

trade policies appear to have an important “chain effect” suggesting that a trade restriction imposed by one country actually 

impacts other countries but also the country itself through value chain linkages. This has strong policy implications since it 

confirms the theoretical argument that optimal tariff policy no longer primarily depends on the location of the importing 

goods, but on the nationality of the value added content embodied in traded goods. In short, given the changes in the trade 

network that have taken place over the last twenty years, a new "thinking value chain" in trade policy should also be 

implemented (Hoekman, 2014). 

The remainder of the paper is organized as follows: Section 2 presents the methodology for decomposing trade in value 

added. Section 3 provides a comprehensive map of agro-food GVC participation in SSA and relative trade partners. Section 

4 describes the identification strategy. Section 5 presents the outcomes of the empirical analysis; Section 6 adds some 

robustness checks; Section 7 concludes and suggests policy implications. 

2. Measuring GVC participation: the methodological approach  

Different stages of the same production process are now likely to be allocated to different countries while intermediate inputs 

cross borders multiple times and are then counted each time by gross trade flows. Consequently, conventional trade statistics 

become increasingly misleading as a measure of value produced by any particular country. The recent availability of new 

input-output data combined with bilateral trade statistics allows us to allocate the value added embedded in trade flows to the 

countries and sectors of origin and destination and decompose gross exports into various components (Koopman et al., 2014), 

namely: the domestic value added (DVA) (i.e., value added exported in final goods or in intermediates absorbed by direct 

importers); the foreign value added (FVA) (i.e., other countries domestic value added in intermediates used in exports); and 

the “pure double counting” term (PDC), that arises when intermediate goods cross borders back and forth multiple times.5  In 

this work, we calculate the various components of trade flows in value-added and provide measures of GVC participation 

using the methodology developed by Wang et al. (2013) (hereafter WWZ). The authors generalize the gross exports 

accounting framework proposed by Koopman et al. (2014) from a country-level perspective to one that decomposes gross 

trade flows at the sector, bilateral, or bilateral-sector level. The WWZ framework is particular informative because it not only 

allows us to extract value added exports from gross exports, but also to recover additional useful information on the structure 

of international production with a high level of disaggregation.  

A simple example concerning cocoa beans’ exports of Ivory Coast can help to clarify this decomposition. Let us assume 

that the value of cocoa beans’ gross exports from Ivory Coast to France is USD 100. Let also assume that this gross exports’ 

value is composed by USD 50, that is the value of the imported inputs from abroad (e.g. fertilizers, pesticides, insecticides, 

etc.) and USD 50 that is the value added by Ivorian famers growing cocoa beans. Let us now assume that USD 20 of the value 

added of cocoa beans exported from Ivory Coast to France is absorbed and consumed into the French domestic market, 

whereas USD 30 is used as intermediates into the French chocolate production exported abroad. Using the jargon of trade in 

value-added, the value of the cocoa beans exported by Ivory Coast would embed USD 50 of domestic value added (DVA) 

                                                           
5Some of the terms in the PDC bucket double count value added originated in the home country, while other terms in the double count value 

added originated in foreign countries (WWZ, 2013). 
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and USD 50 of foreign value added (FVA). Also, the DVA of Ivorian exports should be further decomposed into USD 20 of 

direct domestic value added (DirDVA), that is the part of cocoa beans’ exports directly absorbed - as both final and 

intermediate goods - by the French market and USD 30 of indirect domestic value added (DVX), that is, the part of cocoa 

beans’ intermediates further re-exported by France to third countries as chocolate primary and confectionary products. Finally, 

the chocolate products (e.g., cocoa paste, butter etc.) eventually exported by Ivory Coast using the chocolate primary products 

imported from France (e.g., cocoa powder) includes a PDC term due to the value of cocoa beans originally exported to France.   

In our empirical exercise, we calculate the WWZ components at their finest level which relies on the decomposition of 

the bilateral-sector trade flows. In the WWZ decomposition of bilateral-sector gross exports, the main components (i.e. DVA, 

FVA and PDC) are further disaggregated into sixteen value-added and double counting terms (see Figure 1A and Figure 2A 

in the Appendix). For the purpose of our analysis, we exploit some of these sixteen terms to retrieve three key components of 

value added exports:  

i) the direct domestic value added (DirDVA), that is, the domestic value added in intermediates and final goods exports 

absorbed and consumed by direct importers (calculated as the sum of the terms T1 and T2 of the WWZ decomposition, see 

Figure 1A). In the example above, this represents the USD 20 of Ivorian cocoa beans directly absorbed by France. Since it is 

the result of a single exchange of goods, in our empirical exercise we use it as a proxy for gross exports; 

ii) the indirect domestic value added (DVX), that is, the domestic value added in intermediate goods further re-exported 

by the partner country (i.e., from T3 to T8 in Figure 1A). In the example above, the DVX for Ivory Coast is USD 30, which 

is the DVA not absorbed by its partner country, i.e. France, but further re-exported to third countries. It measures the joint 

participation of the bilateral trade partners in a GVC since it contains the exporter’s value added of a specific sector that passes 

through the direct importer for a (or some) stage(s) of production before it reaches third countries (or eventually returns 

home6). More specifically, it captures the contribution of the domestic sector to the exports of other countries and indicates 

the extent of involvement in GVC for relatively upstream industries. In our empirical analysis, we use this component as a 

measure of forward GVC participation;  

iii) the foreign value added (FVA) used in the production of a country’s exports, which consists of the value added 

contained in intermediate inputs imported from abroad, exported in the form of final or intermediate goods (that sums the 

terms from T11 to T15 of the WWZ decomposition, see Figure 2A). In the example above, Ivorian FVA is USD 50 which 

corresponds to the value of imported inputs from abroad and used to produce and export cocoa beans. It captures the extent 

of involvement in GVC for relatively downstream industries. We use this component as a measure of backward GVC 

participation.  

To isolate the dyadic relationship of the bilateral-sector trade flow which involves only the country pairs, we identify two 

further sub-components:  

iv) from the DVX, we aggregate only the share of re-exported domestic valued added that ultimately returns home 

exclusively via the partner country (DirRDV) (T6 and T8 in Figure 1A). Following the example above, the DirRDV from 

                                                           
6The DVX component includes also the returned value added (RDV), that is the portion of domestic value added that is initially exported 

but ultimately returned home by being embedded in the imports from other countries and consumed at home. 
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Ivory Coast to France would be the share of Ivorian DVX contained in the French primary and confectionary chocolate 

products that are re-exported to Ivory Coast; 

v) from the FVA, we aggregate only the share of the foreign value added that comes from the direct importing country 

(MVA) (T11 and T12 in Figure 2A). For example, assuming that France is one of the foreign countries providing inputs to 

the production of cocoa beans (e.g. fertilizers, pesticides, insecticides, etc.), the MVA of the Ivorian exports to France would 

be the share of FVA from France embedded in the Ivorian exports of cocoa beans to France.   

Data used in this work come from the EORA Multi-Region Input−Output (MRIO) database. This database brings together 

a variety of primary data sources including national I-O tables and main aggregates data from national statistical offices and 

combines these primary sources into a balanced global MRIO, using interpolation and estimation to provide a contiguous, 

continuous dataset for the period 1990-2013 (Lenzen et al., 2012; 2013).7 The EORA tables are particularly useful since they 

provide access to each country’s structure and function and also information on the interactions between trading partners. 

Hence, the world trading system can be viewed as a single entity with all trade flows reconciled in economic terms.  EORA 

contains data for 186 countries - of which 43 are in SSA - and 25 harmonized ISIC-type sectors.8 Specifically, we focus on 

the agriculture (ISIC codes 1, 2) and food and beverages (ISIC codes 15, 16) sectors.  

3. Mapping agriculture and food GVC participation in SSA 

In this section, we map agriculture and food GVC participation in SSA. To get a comprehensive picture of trade in value 

added for a single country across all partners in each sector we sum up the DVX, the FVA and the PDC components derived 

in section 2 and provide an overall GVC participation index (Koopman et al., 2011; Rahman and Zhao, 2013; Cappariello and 

Felettigh, 2015; Borin and Mancini, 2015). The higher (or lower) the value of the GVC participation index, the larger (or 

smaller) the participation of a country in global supply chains. The maximum value of GVC index is 1 in the extreme case 

where gross exports are only determined by the above components.  

Figure 1a shows the aggregate GVC participation index in 2013 (the last available year) across all sectors and by regions, 

distinguishing between the FVA, DVX and PDC components. As a preliminary remark, we can notice that the EU27 and 

ASEAN countries are the most integrated.9 Nevertheless, the SSA participation rate is surprisingly high (40%), matching the 

level found for China and India, in line with the previous literature applying different decomposition methods (see, among 

others, African Development Bank, 2015; Foster-McGregor et al., 2015; Kowalski et al., 2015). This means that almost half 

                                                           
7 The use of EORA database is the only option to look at the issue for a comprehensive set of countries in Sub-Saharan Africa. None of the 

other similar efforts such as the Asian IO tables (IDE‑Jetro), the GTAP project, the OECD-WTO TiVA initiative and the WIOD project 

has the same extension in terms of country coverage and the same level of detail for end-use categories in Sub-Saharan Africa.  

Notwithstanding the growing use of the EORA database to carry out GVC studies (see, among others Caliendo et al., 2015; and Del Prete 

et al., 2017b), we made additional sensitivity analysis by comparing EORA and WIOD for overlapping sectors and countries. This 

highlighted consistent trends and a slight upward bias from WIOD (both at the country level and at the world level) likely due to the fact 

that the latter includes an artificial ‘Rest of the World’ country whose I–O matrix has been derived through a proportionality assumption 

based on an ‘average’ world technology. As pointed by the UNCTAD (2013) this assumption could yield a downward bias in the computed 

world FVA, as the world average I–O includes by definition large, relatively close, countries, while most excluded countries in the ‘Rest of 

the World’ aggregate tend to be small, relatively more open, economies. 
8 We exclude from our analysis the recently born South Sudan (2011) and Sudan, and Zimbabwe for data inconsistency. 
9 Note that the reported measures tend to be inflated by intermediate flows between countries of the same region. This inserts a bias in favor 

of the EU27 relative to other large single countries or smaller regional groups (e.g., NAFTA).  
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of all trade activities in SSA are GVC-related. Then, looking at the different components of the GVC participation, Africa 

(especially North Africa, denoted NA) seems to be the best performer in providing value added to other countries in the world 

(DVX). About 25% of the domestic value added produced in SSA are inputs for other countries’ exports (over 35% in the 

case of NA). As a comparison, these figures are in line with those of the Middle East region (25%) and higher than those of 

the EU27, China, and NAFTA that register rates of around 20% (see the DVX component in Figure 1a). Note, however, that 

as opposed to other methods, the WWZ methodology allows us to properly isolate the pure double counted term (i.e., PDC in 

the figure) which appears to be substantial (e.g., 12% for the EU; 4% for SSA). Figure 1b, on the other hand, shows the 

emergence of the international fragmentation of production over the last two decades. Although GVC participation is 

increasing worldwide, China experienced the highest growth rate at 40% especially after WTO accession in 2001, whereas 

the SSA growth rate between 1995 and 2013 is about 8%. 

Figure 1 GVC participation index by world areas (all sector) 

 

 
1a: Components (2013)                                                                             1b: Trend 
Source: Authors’ elaboration on EORA data 

 

In Figure 2 and Figure 3, we compute the sectoral contributions of agriculture and food to the measures of GVC 

participation described above.10 Figure 2 shows that the SSA agricultural sector is the most involved in GVC if compared to 

other regions of the world (Figure 2a) and its participation is increasing over time (Figure 2b). About 3% out of 40% of total 

GVC participation is due to the agriculture sector, i.e. a contribution equal to 7% across all 25 EORA sectors. For instance, 

the same figure for the EU27 is only 2%. Furthermore, the sector presents a relatively high domestic value added components 

used by other countries’ exports (DVX) with respect to foreign value added components (FVA), confirming its upstream 

position along the chain where it acts as a supplier of intermediate inputs. 

                                                           
10 The sum across all the sectors therefore equals the value of total GVC participation reported in Figure 1. 
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Figure 2 Agriculture GVC participation index by world areas 

 
2a: Components (2013)                                                                                  
Source: Authors’ elaboration on EORA data 

 
2b: Trend 

For the food sector (Figure 3), the EU27 and Latin American countries, on the other hand, present the highest participation 

rates (Figure 3a). Only 4% of the total GVC participation in SSA is due to food activities and its share does not change over 

time (Figure 3b). Unlike the agricultural sector, its position lies closer to the final consumers (i.e, downstream position) as 

shown by the more balanced ratio between the DVX and FVA components.  

Figure 3 Food GVC participation index by world areas 

3a: Components (2013)                                                                                  
Source: Authors’ elaboration on EORA data 

3b: Trend 

To sum up, SSA takes part in GVCs by contributing mainly to the upstream phases, being confined to low value added 

stages of production, but with important heterogeneity in value added trade between agriculture and food exports. Also, these 

overall figures hide a substantial degree of heterogeneity within the region. To shed more light on this, in Table 1A (Appendix 

A) we report the same GVC components for the 43 SSA countries present in our data, together with the sectoral contribution 

of Agriculture and Food in 2013. Some SSA countries, such as DR Congo, Ethiopia, Lesotho and Guinea, register relatively 

high involvement in the international fragmentation of production compared with the other countries in the region, probably 

thanks to their production structure being biased towards the export of natural resources (DR Congo) or the small dimension 

of their economy (Lesotho). Others, such as Benin, Chad and Mali, seem to be more excluded from the global market probably 

because of geographical remoteness and/or lack of resources. Note also that in almost all SSA countries, GVC participation 

mainly relies on the supply of inputs for other countries’ exports (DVX component), whereas only a few of them (mainly 
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Botswana, Ethiopia, Lesotho, Namibia, Swaziland and Tanzania) participate mostly as buyers of foreign inputs for their 

exports (FVA component). In the latter group, it is interesting to note the peculiar case of Ethiopia where the GDP has been 

growing at a rate of about 10% over the last ten years. The country is among the most integrated in GVCs and the contribution 

of the agricultural sector to this process is among the highest in the region (31%). Cote d’Ivoire (33%), Ghana (34%), Kenya 

(30%), Madagascar (38%), Malawi (39%) and Uganda (32%) are the other countries in the region where the contribution of 

the agricultural sector to their total GVC participation is quite remarkable, i.e. above 30%. Finally, the last column in Table 

1A clearly shows that the contribution of the food sector to the countries’ GVC participation is, on average, much smaller 

than what is observed for the agricultural sector with rates usually below 10%. The only countries registering noteworthy 

performances are Cote d’Ivoire (15%), Kenya (15%), Mauritania (21%), Namibia (28%), Senegal (42%), and Swaziland 

(16%).  

As underlined in Section 2, the WWZ (2013) decomposition method also allows us to disentangle the value added 

components of the bilateral gross trade flows. Tables 2A-5A (Appendix A) report the percentages of value added components 

(DVX and FVA) of the agriculture and food sector that go to groups of partner countries across the main destination regions 

(Europe, NAFTA, LAC, Africa, South and East Asia). As Tables 2A-5A show, the European countries (EU27) are the main 

importers of both FVA and DVX from the SSA countries for both the agricultural and food sectors. While the percentage of 

FVA absorbed by EU27 is around or below 50%, the percentage of DVX is 68% for agriculture and 62% for food.11 In other 

words, European countries are mainly importing intermediates to be processed domestically and re-introduced in the GVC. 

Conversely, European countries are importing less final goods or intermediates which have been already processed by the 

SSA countries. The same pattern does not apply to the other importing regions (especially Africa) where the FVA component 

is usually bigger than the DVX one. The very high share of the DVX component of SSA countries to EU27 suggests that the 

SSA agricultural and food products are first exported to the main European hubs (Netherlands12, Germany, France and the 

UK) and, once processed, further re-exported to third countries. This is associated with the fact that for the SSA producers, it 

appears difficult to have direct access to the European market because of issues related to preferences as well as public and 

private safety and quality standards (Lee et al. 2010). The policy implications are not trivial for SSA economies. If the strategy 

to increase GVC participation in these two sectors is coupled with the ambition to acquire new downstream stages of 

production and increase the share of value-added captured by domestic producers, probably the simplest choice would be to 

reinforce the intra-regional agricultural and food networks through the removal of trade and other barriers still standing 

between SSA countries (World Bank, 2012). 

4. Identification strategy and empirical analysis 

The aim of our empirical analysis is to identify the relevance and significance of bilateral trade protection in explaining SSA 

backward and forward GVC participation in the agriculture and food sectors. The channels through which trade policies are 

                                                           
11In some cases, such as for Uganda, Zambia and Niger, the EU absorbs almost 80% of the DVX despite the fact that the main destination 

for their gross exports is Africa.  
12 In this case, there is also the so called “Rotterdam effect”, that is the possibility that the trade in goods with the Netherlands is artificially 

inflated by the goods dispatched from or arriving in Rotterdam even though the ultimate destination or country of origin differs.   
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linked to the international fragmentation of production are not straightforward. The most recent literature underlines two 

potential effects of bilateral protection: 1) the well-known “magnification effect” for which, on the one hand, goods that cross 

national borders multiple times incur tariffs several times and, on the other hand, the fact that tariffs are applied to gross trade 

values, even though trade flows in value added between direct partner countries may be only a fraction of this amount. 

Different ways of participating in global production chains affect the extent to which countries are affected by this cost 

magnification (Yi, 2003; 2010; Muradov, 2017); 2) a further “chain effect” which influences all the upstream and downstream 

activities of GVCs and, consequently, a country’s backward and forward participation. In terms of forward participation, all 

else equal, tariffs on imports may have a depressing impact also on the domestic value added content embodied in partner 

countries’ exports via intermediates. In terms of backward participation, tariffs on imports pass protectionist rents from the 

domestic supplier of final goods on to their foreign suppliers of inputs. This could represent an incentive to foreign suppliers 

to move to countries/sectors characterized by higher tariffs to get the benefits of the protection (Blanchard et al., 2016). Also, 

while the majority of observed bilateral preferences are unilateral, some of them are the result of free trade agreements or 

customs unions which can affect GVC participation differently and enlarge the notion of preferential trade regimes, including 

rules of origins and possible non-tariff issues such as general regulatory policies (Curran and Nadvi, 2015). Moreover, the 

specialized literature does not provide a sound and clear-cut reduced form to investigate this relationship empirically 

(Kowalski et al., 2015). So far, the few available studies on the topic have focused on understanding the effect of a broad 

basket of possible determinants of the GVC participation for developing countries (see, inter alia, Kowalski et al., 2015; 

Greenville et al., 2016; Taglioni and Winkler, 2016) related to logistics performance, labor skills, geographical location, 

market size, industrial structure, economic dimension, level of development, and trade policy. These works generally provide 

cross-country panel estimates of the GVC integration at aggregate or sectoral level. Hence, they overlook the fact that trade 

is primarily the result of a network of bilateral preferences and that trade policy is often meant at the level of industries or 

even products.  

The link between SSA trade policies and participation in GVCs in the agricultural and food sector is remarkable since the 

SSA countries’ protection in these two sectors is the highest in the world (Bown and Crowley, 2016; Caliendo et al., 2016). 

As Figure 3A in the Appendix shows the average level of tariff rates is still above 10% for agriculture (Figure 3Aa) and well 

above 15% for food (Figure 3Ab). These stylized facts confirm the larger scope for tariff reductions in the agriculture and 

food sectors of the SSA region. Also, Figure  4A shows that despite an increasing number of signed RTAs, SSA countries' 

involvement in trade agreements still lags behind. The average number of RTAs signed by each SSA country is about 20, 

well below the level of OECD economies (about 60), without taking into account the weak implementation abilities of SSA 

due to the lack of skills, knowledge, and political commitment (Torres and van Seters, 2016). 

To assess empirically the relation between trade policy and GVC participation, we rely on the well-established gravity 

model, considering that is so far the best tool to measure the effects of trade policy in a multi-country environment. (Anderson, 

1979; Bergstrand, 1985; Deardorff, 1998; Eaton and Kortum, 2002). We identify the effect of bilateral trade policies on the 

participation of SSA countries in the agricultural and food GVCs using the following specification: 

𝐺𝑉𝐶𝑖𝑗𝑡 = 𝛼0 + 𝛼1tariff𝑗𝑖𝑡 + 𝛼2rta𝑖𝑗𝑡 + 𝜃𝑖𝑡 + 𝛾𝑗𝑡 + 𝜙𝑖𝑗 + 𝜇𝑖𝑗𝑡  (1) 
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where i identifies the reporter country, j the partner country, and t denotes time. GVC stands for selected bilateral components 

of exports in value added derived from the WWZ decomposition (see Section 2). More specifically, we use three alternative 

dependent variables:  

i) the exporting country’s value added embodied in the agriculture and food gross exports absorbed by the direct 

importer (i.e. DirDVA);  

ii) the exporting country’s value added embodied in the agriculture and food gross exports which the direct importer re-

exports to third countries or eventually returns home (i.e. DVX); and  

iii) the country’s value added sourced from foreign countries embodied in the imports from the direct partner used as 

inputs for agricultural and food exports (i.e. FVA). 

The DVX and FVA are used as proxies for GVC participation since they measure the share of value added flows belonging 

to a production process fragmented in at least two stages. DirDVA, on the other hand, captures the part of value added that 

does not enter into the GVCs (i.e., it does not entail any production process fragmentation). It provides a baseline estimate to 

proxy the impact of bilateral trade policies on gross exports.  

Traditionally, gravity equations identify the effects of the bilateral trade policy by using a series of time varying 

observable trade policy variables, such as FTAs’ participation and/or bilateral tariffs, and controlling for a set of time-invariant 

(or very slowly time varying) covariates and/or fixed effects. Here, we proxy bilateral tariffs by using the applied tariff rate 

in agriculture (food) of the partner country j to the reporter i (tariffjit)13  and a dummy variable proxying their mutual 

participation to the same Regional Trade Agreements (RTAs).14 According to the new theoretical framework of trade policy 

that includes cross-border supply chain linkages (Blanchard et al., 2016), the government should reduce tariffs to stimulate 

the country’s GVC participation by fostering the foreign content embodied in domestic final goods, including the domestic 

value-added inputs embodied in its partner country’s imports coming both from the direct importer and its foreign suppliers. 

Hence, if policymakers adopt the right incentives, we should find a positive sign on 𝛽1 in all the specifications. Conversely, 

if we find a negative sign, it will mean that the existing bilateral trade tariffs are hampering, on average, a country's GVC 

participation characterized by multiple exchanges of intermediates and final goods. RTA provides information on cooperation 

in bilateral tariff preferences as well as a broader measure of existing preferential trade regimes, including rules of origins and 

possible non-tariff issues such as general regulatory policies. Since RTAs are meant to introduce bilateral preferences between 

members, we should find a positive impact on trade in value added in presence of RTAs  (Baier and Bergstrand, 2007). 

However, this positive impact could be, totally or partially, offset by strict rules of origins (asking for additional domestic 

                                                           
13 The use of the applied tariffs controls directly for the actual utilization rates. Here we use simple averages giving the same weight to all 

products (not imported as well as very large imports). This is because the level of nominal tariffs might influence the effective value of 

imports (e.g., a prohibitive tariff, wearing away imports, and tariff revenue could be interpreted as a zero-tariff rate). This problem is not 

significant enough to affect the analysis at the aggregate level (and indeed most of the previous literature actually applies weighted 

averages). However, since tariffs in developing countries are higher than in industrialized countries and are very high in absolute terms, 

specifically in the case of SSA countries and for agriculture and food products, the use of weighted average tariffs could lead to incorrect 

interpretations. Furthermore, weighted tariffs could lead to simultaneity bias in the estimated coefficients. For the sake of comparison, in 

Section 5 related to robustness checks, we also present the outcomes of weighted average where the imports value (in US dollars) of the 

reporter country are used as weights, showing that there are no meaningful differences between the two estimates. 
14 RTAs are collected on the basis of the date the agreement entered into force and then lagged (t-n) to include the effects associated with 

implementation and phase-in. Data are sourced from Egger and Larch (2008) (for additional details, see also Grant and Lambert, 2008) and 

updated to 2015. Outcomes for alternative temporal lags for RTAs are available upon request. 
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stages of production), prolonged phase-in periods, as well as a high influence of multilateral inputs on foreign value added 

that do not directly benefit from bilateral preferences (Blanchard et al., 2016; Curran and Nadvi, 2015). Finally, 𝜃𝑖𝑡and 𝛾𝑗𝑡 in 

equation (1) represent reporter-time and partner-time fixed effects, respectively; 𝜙𝑖𝑗  represents country-pair fixed effect, and 

𝜇𝑖𝑗𝑡 is the error term. While the panel specification controls for unobserved heterogeneity in the data, the exporter-time and 

importer-time effects control for all time-variant unobservable country characteristics. The country-pair effects account for 

any additional time invariant country pair influence on bilateral trade flows, including the unobservable linkages between the 

endogenous trade policy covariate and the error term, and prevent possible “reverse causality” bias between bilateral trade 

flows and bilateral trade protection. 15 These absorb all bilateral time-invariant covariates that are used in standard gravity 

regressions (e.g. bilateral distance) but let us identify the effects of the time-varying bilateral trade policy.16  The use of a full 

set of country-time and pair fixed effects also absorbs all variations in multilateral MFN tariffs in the data. Moreover, it also 

allows us to account for any unobservable time invariant trade cost components, such as the time-varying Multilateral 

Resistance Terms that influence the dyadic relationship (Anderson and van Wincoop, 2003). This is thus considered a fair 

identification strategy for investigating the role of bilateral protection in value added bilateral trade flows since it actually 

softens the well-known “third-countries” effect problem17, i.e. the fact that the flows in value added between any country pair 

are affected – even more than in the case of gross export flows - by trading partners’ interactions with the rest of the world. 

The drawback is that we cannot exclude the fact that some of the policy impact we are interested in could be captured by fixed 

effects. Hence, we should assume that our estimated coefficients are prudent estimates of the phenomena we analyze. All the 

continous variables in equation (1) are in natural logs including the value added components of bilateral exports which are 

reported in monetary values (thousands of US dollars) and not as exports’ shares as in the descriptive analysis (section 3). In 

such a log-log setting, the coefficients can be interpreted as elasticities cleaned of both observable and unobservable 

confounding factors.18  

We acknowledge that the gravity approach needs improvements to take on board the key features of value added trade 

(Johnson and Noguera, 2012; Baldwin and Taglioni, 2014), such as the fact that bilateral value added flows do not depend 

only on bilateral trade costs but also on costs with third countries through which value added transits from source to 

destination. Moreover, as Johnson and Noguera (2012) show, the relative importance of these additional effects varies 

significantly across countries and types of trade costs. Also, Baldwin and Taglioni (2014) underline that when trade in parts 

and components is relevant, GDPs in both the exporting and importing countries are poor proxies for supply and demand. For 

this reason, we present our empirical results as “gravity like” interpretations of the phenomena under investigation.  Moreover, 

to soften the additional bias due to value added trade we re-estimate equation (1) using only the dyadic relationship between 

                                                           
15 This controls also for self-selection bias due to the fact that countries that join RTAs are unlikely to be randomly chosen. Non-parametric 

alternatives to the standard gravity specification have also been proposed to account for the presence of nonlinearities in the relationship 

between FTAs, trade flows and the other covariates (Baier and Bergstrand; 2009; Montalbano and Nenci, 2014; Magrini et al., 2017). 
16 We acknowledge that because of the lack of reliable instruments, early attempts to account for endogeneity with standard instrumental 

variable (IV) treatments have not been successful in addressing the problem (see, for example, Magee, 2003 and Baier and Bergstrand, 

2004).  
17 For additional details on this issue and to look at alternative network applications of MRT to gravity equations, see De Benedictis and 

Tajoli (2011) and Montalbano et al. (2015). 
18 Since all the other controls usually used in the gravity equation - including the mass variables - are time invariant or time-varying only 

for the reporter and/or the partner dimension alternatively, our specification cannot identify them separately because of collinearity 

constraints and, as a result, these controls cannot be taken into account (Head and Mayer, 2014). 
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reporter and partner. To do this, we use as proxy for forward and backward participation the part of domestic value added re-

exported that ultimately returns home via the partner country (DirRDV), and the foreign value added that comes from the 

direct importing country (MVA), respectively. In this case, the specification takes the following form: 

𝐷𝑦𝑎𝑑𝑖𝑐_𝐺𝑉𝐶𝑖𝑗𝑡 = 𝛽0 + 𝛽1tariff𝑗𝑖𝑡 + 𝛽2tariff𝑖𝑗𝑡 + 𝛽3rta𝑖𝑗𝑡 + 𝜎𝑖𝑡 + 𝛿𝑗𝑡 + 𝜂𝑖𝑗 + 𝜀𝑖𝑗𝑡                        (2) 

where tariffjit is the well-known applied tariff rate in agriculture (food) of the partner country j to the reporter i whereas 

tariffijt is the applied tariff rate of the reporter i to partner j in the agriculture (food) sector. rtaij is the dummy variable proxying 

the mutual participation to the same RTA;  𝜎𝑖𝑡 , 𝛿𝑗𝑡 ,  and 𝜂𝑖𝑗 represent reporter-time, partner-time and country-pair fixed effects 

respectively, and 𝜀𝑖𝑗𝑡 is the error term. The interpretation of the new  trade policy variable (tariffijt) is less straightforward than 

the previous one (tariffjit) because it shows the effect of a country’s level of domestic protection on its ability to export. Such 

a link is virtually non-existent except in the case of vertical fragmentation of production whereby a multi-stage production 

system would facilitate trade in parts and components and bilateral protection on imports could have a significant effect on 

both dyadic forward (DirRDV) and backward (MVA) GVC participation. In the first case, we expect the reporter country’s 

tariff to also depress the domestic value-added inputs embodied in its partner country’s imports. In the second case, the 

expected effect is less clear since the negative impact of the import taxation on the cost of the foreign value added sourced 

from the partner country may be counterbalanced by the fact that the protection can boost the development of the import-

competing sectors - i.e. for agriculture and food - and increase the incentive of the direct importer to increase its input supply 

by taking advantage of the protectionist rents. Table 6A in Appendix reports the variables applied in the empirical analysis 

and the related main descriptive statistics. 

5. Empirical outcomes  

Tables 1 and 2 report the outcomes of our “gravity like” estimates of eq. 1 and 2 over the period 1990-2013 for agriculture 

and food, respectively. The first five columns (from 1a to 5a) show the coefficients at the global level (for the 186 countries 

included in the EORA dataset), whereas the second set of five columns (from 1b to 5b) show the same estimates for the sub-

sample of 43 SSA countries. Table 1 shows that, as expected, the average bilateral tariff applied by the partner countries to 

the reporters’ agricultural exports (tariffji) is negatively correlated with the direct domestic value added of the reporting 

countries’ exports, both at the global level and for SSA economies (columns 1a and 1b). This is straightforward if we bear in 

mind that direct domestic value added is the component that best proxies the gross exports. Consequently, the above estimated 

coefficient reflects the standard negative impact of bilateral protection on agricultural imports. The table also shows the 

negative impact of the partner country bilateral protection on the reporter country’s forward (DVX) and backward (FVA) 

GVC participation in agriculture, both at the global level (columns 2a and 3a) and for SSA countries (columns 2b and 3b). 

Therefore, bilateral trade protection is not only hampering the single exchange of goods between two countries, but it 

undermines the capacity of an exporting country to participate in longer value chains characterized by multiple exchanges of 

intermediates and final goods.  
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Columns 4a and 5a, and columns 4b and 5b report the results on dyadic components estimated for all countries and SSA 

respectively using equation (2). The coefficients on tariffji are still significant and similar in magnitude to those associated 

with the DVX and FVA variables, confirming the goodness of fit of our estimates. The only exception is for the MVA of the 

SSA countries which is still negative but not significant, probably because of the low influence of the foreign value-added 

sourced from their direct main importers of agricultural intermediates and final goods. More interestingly (see Table 1, second 

row), the estimated coefficients associated with the bilateral tariffs applied by the reporter country to its partners (tariffij) show 

a significant and negative effect on the dyadic forward participation (column 4a) and a significant and positive effect on the 

dyadic backward participation (column 5a) in the global case, whereas there is no effect for the SSA case (columns 4b and 

5b). The global case indicates that where there is fragmentation of production with multiple border crossings, a country’s 

GVCs performance does not only depend on the level of protection it faces from other countries, but also on its own level of 

import taxation in the same sector. Note that for dyadic backward participation, the prevailing effect of the domestic protection 

on the supply of foreign value-added sourced from the direct importer seems to be positive, but it turns out to be negative 

once we use instrumental variables (see Table 5 in section 6). In terms of policy recommendations, there is a need to take into 

account the fact that in the agricultural sector the domestic value added component is always predominant with regard to the 

foreign-value added (see Figure 2). Therefore, it would not be wise to try to stimulate the GVC participation through an 

increase in import taxation since the multiple costs would probably outweigh these limited benefits.  

Table 1 Gravity-like estimates for Agriculture 

 

The third row in Table 1 shows the effects of the existing preferential trade regimes (RTAs) on backward and forward 

GVC participation in agriculture. The estimated coefficients register a positive and significant impact of the RTAs on almost 

all the components in the global case (columns from 1a to 4a), except for the dyadic backward participation which is not 

significant. The results confirm the positive effect of the vertical integration between partners and downsize the potential 

negative diversion effect of the RTA on the GVC participation for this sector. A similar picture emerges from the impact of 

RTA on the GVC participation of the SSA countries (columns from 1b to 5b) even if the only significant coefficients are 
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those of the two components associated with the domestic value added (DVX and dirRDV). As expected, this suggests that 

existing agreements in SSA are mainly re-inforcing the export capacity of domestic value-added of the members’ countries.19 

Table 2 reports the same analysis for the food and beverage sector. Results appear consistent. In the first row, the average 

bilateral tariff applied by the partner countries  to the reporters’ exports (tariffji) is always significant and negatively associated 

with all the components of trade in value added at both the global level and for the subsample of SSA economies. Also, the 

second row of coefficients – pertaining to the tariffs applied by the reporter country to its partners (tariffij) - shows a significant 

and negative impact on both the dyadic components for the global case (columns 4a and 5a) and on the forward participation 

for SSA countries (column 4b).  

As for the agricultural sector, the negative impact of a country’s import taxation on its capacity to participate in GVCs 

through food exports highlights the need for policy makers to reconsider their policy strategy by taking into account both 

virtuous and vicious cycles created by a globally integrated production process. It is worth noting that the negative relationship 

also holds for the subsample of SSA and this is particularly relevant if we consider that the taxation on food imports in the 

region is the highest with respect to the rest of the world (see Section 3). This result contrasts with the case of agriculture and 

suggests, from a policy point of view, that there are ample opportunities to improve the SSA countries' participation in GVCs 

food and beverages through the reduction of their bilateral level of protection.  

Table 2 Gravity-like estimates for Food and Beverages 

 

Finally, if we look at the third row, we can see that the estimated impacts of RTAs on GVC participation in food and 

beverages are highly consistent with those for agriculture at the global level: i.e., the presence of a general positive and 

significant impact of the existing RTAs on all the components except for dyadic backward participation that ultimately returns 

                                                           
19RTAs are key since they can determine meaningful shifts in trade regime – also in terms of rules of origins - with pervasive effect on 

GVC participation of source countries apart from pure variations in applied tariffs. However, often they are characterized by gradualism in 

the implementation and also the various measures take time before impacting on trade flows. On top of that, these impacts change according 

to the different provisions. The recent literature is increasingly questioning the direction of causality between bilateral changing regimes 

(RTAs) and GVCs, who are the winner and the losers, and especially the time span of the causal evidences (Bair and Peters, 2006; Pickles 

and Smith, 2011; Curran and Nadvi, 2015). These further dimensions of investigation lie however outside the scope of the present analysis. 

All countries SSA countries (reporters)

forward backward forward backward forward backward forward backward

dyadic dyadic dyadic dyadic

(1a) (2a) (3a) (4a) (5a) (1b) (2b) (3b) (4b) (5b)

Dep Var: dirDVA DVX FVA dirRDV MVA dirDVA DVX FVA dirRDV MVA

tariff rate (applied mean)_ji -0.016*** -0.013*** -0.016*** -0.014*** -0.015*** -0.021*** -0.017*** -0.021*** -0.017*** -0.019***

(0.001) (0.001) (0.001) (0.001) (0.001) (0.002) (0.001) (0.002) (0.002) (0.002)

tariff rate (applied mean)_ij -0.012*** -0.007*** -0.008*** -0.001

(0.001) (0.001) (0.002) (0.002)

RTA (yes=1)^ 0.018*** 0.019*** 0.018*** 0.029*** 0.001 -0.035*** -0.024*** -0.035*** 0.024*** -0.012

(0.003) (0.002) (0.003) (0.003) (0.003) (0.008) (0.007) (0.008) (0.009) (0.011)

Observations 542,307 542,189 544,209 435,320 434,007 126,533 126,503 126,533 99,632 98,672

R-squared 0.996 0.996 0.996 0.998 0.998 0.991 0.991 0.991 0.994 0.996

Country pair fe YES YES YES YES YES YES YES YES YES YES

Reporter*year fe YES YES YES YES YES YES YES YES YES YES

Partner*year fe YES YES YES YES YES YES YES YES YES YES

Robust standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1

 ̂three years lags from the entry into force of the agreement
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home (column 5a). Looking at the SSA economies, the outcomes are more mixed with, as in the previous case, a positive 

impact of the existing RTAs on DirRDV (column 4b) but a significant negative effect on  dirDVA, DVX, and FVA (columns 

1b, 2b and 3b). Due to the presence of multiple factors that can in principle outweigh the positive benefits of RTAs, pointing 

to a specific reason behind this outcome is a complex task. In addition, we recognize that the over-ambitious objectives of the 

preferential agreements are usually followed by weak implementation due to the lack of skills, knowledge, and political 

commitment as well as the absence of real monitoring systems on trade policies (Torres and van Seters, 2016).  

6. Robustness checks 

Our previous findings on the effects of bilateral trade policy on backward and forward GVC participation are robust to several 

empirical checks. We first verify whether appreciable differences can be registered running the same estimates by using 

weighted measures of tariffs instead of the simple ones. Using weighted tariffs offers both advantages and disadvantages. On 

the positive side, weighted measures can adequately take into account the strong heterogeneity of tariffs and likely peaks for 

products characterized by lower elasticity of demand. On the negative side, the weights are built using import flows causing 

additional sources of endogeneity in the estimates. To soften the problem, we apply one year lagged weighted tariffs. Table 3 

and Table 4 report the same estimates of baseline equation using weighted tariffs instead of simple ones. The two outcomes 

do not differ significantly.  

Table 3 Gravity-like estimates for Agriculture (weighted tariffs) 
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Table 4 Gravity-like estimates for Food and Beverages (weighted tariffs) 

 

Second, although our analysis focuses on how trade policy influences GVC participation, we cannot underestimate the 

risk of reverse causality, i.e., whether trade policy responds to increasing GVC participation. In fact, while it is undeniable 

that trade policy gives policymakers in developing countries a significant policy space to enhance their participation into 

GVCs and capture the hoped for benefits in terms of structural transformation, government objectives over final good tariffs 

may well depend on the nationality of the value-added content embodied in home and foreign final goods (for additional 

details see Blanchard et al., 2016). Indeed, the discussion about the direction of causality between bilateral protection and 

trade flows in value added can be endless. Our aim here is to provide evidence that the alternative direction of causality (i.e., 

from value added trade flows to bilateral protection) is not driving our empirical results. To this end, we provide a further test 

by using an instrumental variable approach. As an instrument for tariffij we use the average protection level applied by the 

exporter country i to all countries z located in the same region20 of j but exporter j. This instrument is well grounded in the 

standard domino effect of tariff liberalization (Baldwin and Jaimovich, 2012), for which countries in the same region face 

similar export tariff because they tend to mimic liberalization policies of neighbor countries to avoid diversion effect. 21 

Results are in line with our main findings and, as expected, the coefficients on tariffij are larger than in baseline OLS 

regressions of Table 1 and Table 2, reflecting the attenuation bias of OLS due to positive covariance between tariffij and value 

added trade flows.  This suggests that our gravity specification properly accounts for possible “reverse causality” through the 

use of pair fixed effects as argued by the literature in the field. Furthermore, controlling for possible additional sources of 

endogeneity, applied bilateral tariffs confirms also in the agriculture sector a negative impact on both the domestic value 

added embedded into the imports from partner countries (column 3a) and the foreign value added that comes from the direct 

importing country (column 4a). 

                                                           
20 Regions here refer to the world areas already used in the descriptive analysis (section 3). 
21 This variable is highly correlated with the bilateral tariffij (0.88) and mainly uncorrelated with bilateral value added flows. Indeed, as 

suggested by Di Comite et al. (2017) it is unlikely that country i modifies tariff level against country z when changes in i's imports from j 

are experienced. 
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Table 5 Gravity-like estimates for Agriculture and Food. 2SLS estimations 

 

Third, we test the robustness of our outcomes by controlling for dyadic error correlation. This involves allowing for 

intragroup correlation in standard errors and relaxing the usual requirement that the observations are independent. This can 

result in larger standard errors especially when each individual is paired with many other individuals, i.e., when the network 

is particularly dense as is the case for the network of international trade flows. The use of country-pair fixed effects is supposed 

to not fully account for this further source of error correlation. This is because trade flows between i and j are serially correlated 

with all the other country pairs that include also i or j (Cameron and Miller, 2014). Table  reports the outcomes of the amended 

estimates for agriculture. They show, of course, the same results as those presented in Table 1, but with differences in terms 

of significance. More specifically, at the global level, all the estimated coefficients associated with the bilateral tariffs in 

agriculture applied by the partner countries (tariffji) keep their significance (first row) as well as the coefficients of the existing 

RTAs on dirRDV. However, it is no longer the case for the coefficients associated with the bilateral tariffs in agriculture 

applied by the reporter country to its partners (tariffij). All the estimated coefficients also lose significance when we look at 

the SSA economies as reporter countries.22 Table  reports the dyadic error correlation results for food and beverages. In this 

case, the results are more in line with those of Table 2 for the global case but less robust for the  SSA case. 

 

 

                                                           
22In this case, however, we can get even more significant results, even if limited to the bilateral tariffs applied by the partner countries 

(tariffji) if we remove all SSA economies acting as partner countries from the sample. This is probably because, as shown by the descriptive 

analysis (Section 3), SSA GVC participation is overwhelmingly related to trade linkages outside the region, mainly with the European 

Union and the emerging countries. These results are available upon request. 

(1a) (2a) (3a) (4a) (1b) (2b) (3b) (4b)

Dep Var: dirRDV MVA dirRDV MVA dirRDV MVA dirRDV MVA

tariff rate (applied mean)_ji -0.004*** -0.003*** 0.002 0.005 -0.008*** -0.011*** -0.017*** -0.016***

(0.001) (0.001) (0.003) (0.003) (0.001) (0.001) (0.002) (0.002)

tariff rate (applied mean)_ij^^ -0.062*** -0.019*** -0.118*** -0.120*** -0.062*** -0.045*** -0.003 -0.050**

(0.006) (0.006) (0.032) (0.035) (0.003) (0.003) (0.017) (0.020)

RTA (yes=1)^ 0.010*** -0.005 0.034*** -0.012 0.019*** -0.007** 0.026*** -0.024**

(0.003) (0.003) (0.010) (0.011) (0.003) (0.003) (0.010) (0.012)

Observations 435,017 433,773 99,624 98,626 435,320 434,007 99,632 98,672

R-squared 0.997 0.997 0.993 0.996 0.998 0.998 0.994 0.996

Country pair fe YES YES YES YES YES YES YES YES

Reporter*year fe YES YES YES YES YES YES YES YES

Partner*year fe YES YES YES YES YES YES YES YES

Robust standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1

 ̂three years lags from the entry into force of the agreement

^  ̂tariff rate (applied mean)_iz as instrument

Note: All the multivariate F-tests for excluded instruments reject the null hypothesis that the instruments are not correlated 

with the endogenous regressors

All countries SSA (reporters) All countries SSA (reporters)

Agriculture Food
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Table 6 Gravity-like estimates for Agriculture (country pair clustered SE) 

 

 

Table 7 Gravity-like estimates for Food and Beverages (country pair clustered SE) 

 

  

All countries SSA countries (reporters)

forward backward forward backward forward backward forward backward

dyadic dyadic dyadic dyadic

(1a) (2a) (3a) (4a) (5a) (1b) (2b) (3b) (4b) (5b)

Dep Var: dirDVA DVX FVA dirRDV MVA dirDVA DVX FVA dirRDV MVA

tariff rate (applied mean)_ji -0.007*** -0.005*** -0.007*** -0.007*** -0.004** -0.004 -0.004 -0.004 -0.004 -0.002

(0.002) (0.002) (0.002) (0.002) (0.002) (0.004) (0.003) (0.004) (0.004) (0.004)

tariff rate (applied mean)_ij -0.002 0.002 0.003 0.004

(0.002) (0.002) (0.005) (0.006)

RTA (yes=1)^ 0.008 0.007 0.008 0.018*** -0.002 0.007 0.013 0.007 0.055*** 0.010

(0.006) (0.006) (0.006) (0.007) (0.007) (0.016) (0.015) (0.016) (0.019) (0.019)

Observations 541,522 541,395 544,209 435,017 433,773 126,533 126,506 126,533 99,624 98,626

R-squared 0.995 0.995 0.995 0.997 0.997 0.991 0.993 0.992 0.994 0.996

Country pair fe YES YES YES YES YES YES YES YES YES YES

Reporter*year fe YES YES YES YES YES YES YES YES YES YES

Partner*year fe YES YES YES YES YES YES YES YES YES YES

Country pair clustered standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1

 ̂three years lags from the entry into force of the agreement

All countries SSA countries (reporters)

forward backward forward backward forward backward forward backward

dyadic dyadic dyadic dyadic

(1a) (2a) (3a) (4a) (5a) (1b) (2b) (3b) (4b) (5b)

Dep Var: dirDVA DVX FVA dirRDV MVA dirDVA DVX FVA dirRDV MVA

tariff rate (applied mean)_ji -0.016*** -0.013*** -0.016*** -0.014*** -0.015*** -0.021*** -0.017*** -0.021*** -0.017*** -0.019***

(0.001) (0.001) (0.001) (0.001) (0.002) (0.003) (0.003) (0.003) (0.003) (0.004)

tariff rate (applied mean)_ij -0.012*** -0.007*** -0.008** -0.001

(0.001) (0.002) (0.003) (0.004)

RTA (yes=1)^ 0.018*** 0.019*** 0.018*** 0.029*** 0.001 -0.035* -0.024 -0.035* 0.024 -0.012

(0.006) (0.005) (0.006) (0.006) (0.007) (0.018) (0.015) (0.018) (0.019) (0.024)

Observations 542,307 542,189 544,209 435,320 434,007 126,533 126,503 126,533 99,632 98,672

R-squared 0.996 0.996 0.996 0.998 0.998 0.991 0.991 0.991 0.994 0.996

Country pair fe YES YES YES YES YES YES YES YES YES YES

Reporter*year fe YES YES YES YES YES YES YES YES YES YES

Partner*year fe YES YES YES YES YES YES YES YES YES YES

Country pair clustered standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1

 ̂three years lags from the entry into force of the agreement
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Finally, following Santos Silva and Tenreyro (2006) we use non-linear Poisson maximum-likelihood estimators (PPML) 

as a further robustness check to deal with econometric problems resulting from heteroskedastic residuals in log-linear gravity 

equations due to Jensen’s inequality (and zero bilateral trade flows). As highlighted by Head and Mayer (2014), although 

PPML has many virtues it cannot replace OLS as the new workhorse estimator of gravity equations. In this gravity exercise, 

we estimate the equation in levels rather than in logs. Since the Poisson estimator does not achieve convergence including 

time-varying fixed effects in addition to country-pair fixed effects, as in Gil- Pareja et al., (2017) we use the usual gravity 

controls in place of country-time fixed effects, but we keep country-pair clustered standard errors.  Tables 8 and 9 report the 

PPML outcomes. PPML coefficients are larger than OLS counterparts due to possible heteroskedasticity bias. However, the 

significance and the signs of the coefficients are still consistent with our main results. Specifically, both at the global level 

and for SSA, the estimated coefficients associated with the bilateral tariffs applied by the partner countries (tariffji) – both in 

agriculture and food – are significantly and negatively correlated with the values of bilateral value added flows (except in the 

case of MVA in food). RTAs coefficients confirm their ambigous patterns, being positively associated with value added trade 

in the case of agriculture and negatively or not significantly correlated in the case of food. The “chain effect” of trade policy 

is confirmed at the global level, whereas in the case of SSA the boosting impact of the reporter country trade policy on value 

added imports due to the increasing protectionist rents seems to prevail using PPML.   

 

Table 8 PPML estimates for Agriculture (country pair clustered SE) 

 

 

All countries SSA countries (reporters)

forward backward forward backward forward backward forward backward

dyadic dyadic dyadic dyadic

(1a) (2a) (3a) (4a) (5a) (1b) (2b) (3b) (4b) (5b)

Dep Var: dirDVA DVX FVA dirRDV MVA dirDVA DVX FVA dirRDV MVA

tariff rate (applied mean)_ji -0.207*** -0.243*** -0.179*** -0.341*** -0.198*** -0.252* -0.357** -0.308** -0.265** -0.480***

(0.041) (0.041) (0.040) (0.101) (0.059) (0.146) (0.180) (0.143) (0.118) (0.170)

tariff rate (applied mean)_ij -0.249*** -0.238*** -0.025 0.138

(0.079) (0.070) (0.096) (0.111)

RTA (yes=1)^ 0.229** 0.206** 0.164** 0.592*** 0.326** 0.597*** 0.403** 0.597*** 0.880** 1.288***

(0.089) (0.082) (0.081) (0.221) (0.127) (0.195) (0.177) (0.188) (0.363) (0.268)

contiguity 0.341*** 0.433*** 0.437*** 0.873*** 0.752*** 1.235*** 1.285*** 0.745* 0.834 1.406**

(0.104) (0.113) (0.113) (0.174) (0.132) (0.410) (0.423) (0.431) (0.511) (0.588)

commmon language 0.327*** 0.384*** 0.326*** 0.788*** 0.626*** 0.432** 0.569*** 0.390* 1.721*** 1.638***

(0.103) (0.105) (0.107) (0.204) (0.145) (0.190) (0.171) (0.212) (0.353) (0.349)

colony 0.127 0.125 0.062 0.248 -0.037 0.003 -0.412 -0.063 0.082 1.208***

(0.198) (0.174) (0.236) (0.364) (0.343) (0.306) (0.271) (0.314) (0.350) (0.446)

distance -1.005*** -0.809*** -1.012*** -1.380*** -1.776*** -0.887*** -0.600** -1.011*** -2.422*** -2.364***

(0.044) (0.050) (0.044) (0.132) (0.087) (0.263) (0.279) (0.293) (0.424) (0.389)

Observations 510,929 510,929 510,929 419,588 419,588 120,416 120,416 120,416 95,311 95,311

R-squared 0.861 0.895 0.888 0.967 0.995 0.608 0.870 0.705 0.945 0.852

Country pair fe NO NO NO NO NO NO NO NO NO NO

Exporter*year fe YES YES YES YES YES YES YES YES YES YES

Importer*year fe YES YES YES YES YES YES YES YES YES YES

Country pair clustered standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1

^ three years lags from the entry into force of the agreement
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Table 9 PPML estimates for Food and Beverages (country pair clustered SE) 

 

7. Conclusions  

The capacity of Sub Saharan African economies to take advantages of agricultural and food GVCs as drivers for their 

structural transformation relies on a complex mix of factors that go beyond the simple narrative of upgrading. The most recent 

literature underlines the role of the characteristics of the comparative advantages of each country, but also the availability of 

ancillary services, including transport and logistics, as well as institutional and socio-economic country features and human 

and physical capital. The need to account for the nature of backward and forward linkages between countries, the actual stage 

of maturity of the specific chain and the characteristics of the final destination markets is also highlighted. The fierce debate 

about the key determinants of increased participation in GVCs dedicates a special space to the role to be assigned to trade 

policy although the discussion is still open. Since the frontier between policy and non-policy factors is somewhat blurry and 

the specialized literature does not provide sound and clear-cut theoretical underpinnings, this task is not straightforward.  

By exploiting the EORA global multi-region I-O (MRIO) tables and applying, for the first time, the most recent gross 

exports decomposition method provided by WWZ to these data, this work provides a robust empirical analysis of the 

relationship between bilateral trade policy and GVC integration in agriculture, food and beverages during the 1990-2013 

period. This is, to the best of our knowledge, the first comprehensive study that looks at the phenomenon on a bilateral and 

sectoral basis with a focus on SSA regions that has also relevant implications for policymaking. 

All countries SSA countries (reporters)

forward backward forward backward forward backward forward backward

dyadic dyadic dyadic dyadic

(1a) (2a) (3a) (4a) (5a) (1b) (2b) (3b) (4b) (5b)

Dep Var: dirDVA DVX FVA dirRDV MVA dirDVA DVX FVA dirRDV MVA

tariff rate (applied mean)_ji -0.047* -0.137*** -0.046 -0.160*** 0.095** -0.224*** -0.168*** -0.245*** -0.107 -0.215*

(0.025) (0.031) (0.036) (0.051) (0.048) (0.062) (0.055) (0.055) (0.082) (0.121)

tariff rate (applied mean)_ij -0.055 -0.128** -0.034 0.400**

(0.051) (0.051) (0.120) (0.174)

RTA (yes=1)^ 0.136* -0.003 0.174** 0.659*** 0.700*** -0.377*** -0.513*** -0.434*** 0.230 0.343

(0.074) (0.089) (0.084) (0.178) (0.152) (0.146) (0.130) (0.141) (0.521) (0.333)

contiguity 0.487*** 0.552*** 0.485*** 0.978*** 0.773*** 0.920*** 1.159*** 0.874** 0.926** 1.895**

(0.076) (0.086) (0.087) (0.188) (0.151) (0.296) (0.326) (0.361) (0.458) (0.872)

commmon language 0.447*** 0.463*** 0.474*** 0.907*** 0.891*** 1.035*** 0.969*** 0.973*** 1.341** 2.342***

(0.075) (0.085) (0.085) (0.161) (0.134) (0.268) (0.252) (0.236) (0.661) (0.319)

colony 0.198 0.044 0.118 0.467 0.051 -0.535*** -0.625*** -0.431** 0.001 0.356

(0.219) (0.197) (0.211) (0.335) (0.299) (0.166) (0.168) (0.174) (0.260) (0.411)

distance -0.928*** -0.738*** -0.928*** -1.422*** -1.546*** -1.362*** -1.126*** -1.470*** -3.204*** -2.518***

(0.036) (0.050) (0.039) (0.116) (0.099) (0.194) (0.206) (0.292) (0.377) (0.562)

Observations 512,159 512,159 512,159 420,125 420,125 120,543 120,543 120,543 95,379 95,379

R-squared 0.908 0.934 0.899 0.973 0.979 0.786 0.775 0.734 0.970 0.921

Country pair fe NO NO NO NO NO YES YES YES YES YES

Exporter*year fe YES YES YES YES YES YES YES YES YES YES

Importer*year fe YES YES YES YES YES YES YES YES YES YES

Country pair clustered standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1

^ three years lags from the entry into force of the agreement
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First, our decomposition of bilateral gross exports provides a light and shadow picture of the actual SSA participation in 

agriculture and food global value chains. On the one hand, it shows that despite low trade shares at the global level, SSA 

countries are deeply involved in GVCs and often more than many other developing regions. Participation by SSA countries 

in agricultural GVCs is substantial - higher than any other regions in the world - and actually increasing over time. On the 

other hand, the demand for SSA agricultural production in trade in value added is not regional, but mainly driven by the 

European and emerging countries. Moreover, SSA involvement in GVC is still limited to upstream production stages, i.e.  the 

region is relatively specialized in providing primary inputs to firms in countries further down the value chain. This confirms 

the difficulties of local producers of processed inputs or final goods to have direct access to the European market because of 

issues related to preferences as well as public and private safety and quality standards. In this respect, a better strategy for 

SSA countries is to remove the barriers that prevent intra-regional trade since the SSA countries are more prone to importing 

SSA processed agricultural and food products than traditional trade partners such as the European countries. 

Second, our empirical results highlight the relevance and significance of the most common trade policy measures as tariffs 

or RTAs. We find that trade policies are key determinants of the heterogeneity in GVC participation across SSA. We also 

find evidence of a "chain" effect of domestic trade policy vis-a-vis partner-countries upstream and downstream the chain. 

This has possibly important policy implications since trade policies no longer primarily depend on the location of the 

importing goods, but rather on the nationality of the value added content embodied in traded goods. Consequently, tariffs on 

imports may depress the domestic valued added used by trading partners as inputs. This means that there may be a need to 

reformulate trade policy priorities, especially in the food sector.  

Finally, we believe that these results provide scholars and policymakers with a useful framework for testing the 

importance of alternative sectoral policy measures on bilateral trade relationships, including value chain interactions between 

pairs of countries that are the stepping stones of regional and global value chains.   
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Appendix A: Tables and Figures 

 

Figure 1A Gross exports accounting: Domestic value added

 
Source: WWZ, 2013 

 

Figure 2A Gross exports accounting: Foreign value added and Pure Double counting

 
Source: WWZ, 2013 
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Table 1A GVC participation by SSA countries in 2013 

 
Components of GVC  
participation index   

  

 
Country 

 
DVX 

 
FVA 

 
PDC 

GVC 
participation 

index 
of which: 

          Agriculture Food 

Angola 0.26 0.04 0.02 0.32 0% 0% 
Benin 0.15 0.09 0.02 0.27 11% 5% 
Botswana 0.16 0.22 0.07 0.44 1% 10% 
Burkina Faso 0.18 0.18 0.06 0.41 22% 3% 
Burundi 0.26 0.13 0.05 0.44 15% 1% 
Cameroon 0.33 0.05 0.03 0.41 15% 2% 
Cape Verde 0.18 0.20 0.06 0.44 1% 3% 
Central African Republic 0.36 0.08 0.04 0.48 11% 1% 
Chad 0.24 0.04 0.02 0.30 28% 0% 
Congo 0.28 0.06 0.03 0.37 3% 0% 
DR Congo 0.46 0.06 0.06 0.58 4% 1% 
Djibouti 0.21 0.13 0.05 0.38 5% 3% 
Eritrea 0.24 0.08 0.03 0.35 4% 2% 
Ethiopia 0.15 0.31 0.12 0.58 31% 5% 
Gabon 0.27 0.04 0.02 0.32 15% 0% 
Gambia 0.22 0.14 0.05 0.41 6% 9% 
Ghana 0.31 0.06 0.03 0.40 34% 14% 
Guinea 0.44 0.06 0.05 0.55 3% 1% 
Ivory Coast 0.25 0.06 0.02 0.33 33% 15% 
Kenya 0.19 0.17 0.04 0.39 30% 15% 
Lesotho 0.11 0.36 0.10 0.58 0% 1% 
Liberia 0.31 0.06 0.03 0.40 15% 0% 
Madagascar 0.22 0.10 0.03 0.35 38% 8% 
Malawi 0.21 0.10 0.03 0.34 39% 8% 
Mali 0.19 0.08 0.02 0.30 23% 2% 
Mauritania 0.23 0.13 0.05 0.41 1% 21% 
Mauritius 0.13 0.31 0.06 0.50 1% 15% 
Mozambique 0.23 0.07 0.03 0.33 22% 7% 
Namibia 0.15 0.23 0.05 0.44 3% 28% 
Niger 0.24 0.12 0.05 0.40 3% 1% 
Nigeria 0.28 0.06 0.02 0.36 4% 1% 
Rwanda 0.23 0.20 0.08 0.51 9% 1% 
Sao Tome and Principe 0.20 0.21 0.08 0.50 7% 2% 
Senegal 0.23 0.09 0.03 0.34 11% 42% 
Seychelles 0.21 0.14 0.05 0.40 1% 36% 
Sierra Leone 0.20 0.16 0.06 0.42 5% 5% 
Somalia 0.21 0.08 0.03 0.33 10% 4% 
South Africa 0.25 0.12 0.06 0.43 4% 2% 
Swaziland 0.13 0.28 0.08 0.49 5% 16% 
Tanzania 0.15 0.24 0.06 0.45 15% 13% 
Togo 0.16 0.12 0.03 0.31 15% 7% 
Uganda 0.19 0.11 0.03 0.32 32% 11% 
Zambia 0.23 0.10 0.04 0.37 6% 2% 

                    Note: GVC participation index= DVX + FVA + PDC 
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Table 2A Regions of destination of the agriculture indirect value added DVX (%), by SSA (2013) 

exporting country EU LAC NAFTA AFRICA EAST ASIA SOUTH ASIA OTHERS 

Angola 0.61 0.06 0.01 0.13 0.04 0.06 0.09 

Benin 0.50 0.03 0.01 0.14 0.03 0.27 0.03 

Botswana 0.39 0.10 0.02 0.16 0.08 0.11 0.14 

Burkina Faso 0.82 0.02 0.01 0.05 0.02 0.07 0.01 

Burundi 0.86 0.02 0.01 0.03 0.01 0.03 0.05 

Cameroon 0.78 0.00 0.01 0.03 0.15 0.03 0.00 

Cape Verde 0.33 0.16 0.03 0.10 0.09 0.12 0.16 

Central African Republic 0.85 0.01 0.01 0.03 0.07 0.02 0.02 

Chad 0.76 0.01 0.17 0.02 0.01 0.02 0.01 

Congo 0.87 0.00 0.01 0.01 0.08 0.02 0.01 

DR Congo 0.95 0.01 0.00 0.02 0.01 0.01 0.01 

Djibouti 0.58 0.06 0.03 0.08 0.07 0.09 0.10 

Eritrea 0.61 0.06 0.01 0.08 0.05 0.08 0.10 

Ethiopia 0.63 0.00 0.03 0.01 0.17 0.02 0.14 

Gabon 0.23 0.00 0.00 0.02 0.72 0.02 0.00 

Gambia 0.65 0.06 0.01 0.08 0.06 0.08 0.08 

Ghana 0.90 0.00 0.02 0.00 0.05 0.02 0.01 

Guinea 0.84 0.01 0.00 0.10 0.01 0.02 0.01 

Ivory Coast 0.91 0.00 0.03 0.01 0.01 0.03 0.00 

Kenya 0.90 0.00 0.01 0.02 0.03 0.02 0.03 

Lesotho 0.37 0.10 0.03 0.10 0.11 0.13 0.16 

Liberia 0.45 0.00 0.48 0.01 0.01 0.04 0.01 

Madagascar 0.73 0.00 0.12 0.02 0.07 0.04 0.00 

Malawi 0.72 0.01 0.07 0.07 0.04 0.07 0.02 

Mali 0.48 0.01 0.01 0.03 0.02 0.44 0.01 

Mauritania 0.49 0.09 0.01 0.14 0.04 0.10 0.11 

Mauritius 0.57 0.03 0.07 0.08 0.05 0.05 0.14 

Mozambique 0.69 0.00 0.00 0.09 0.15 0.06 0.01 

Namibia 0.83 0.01 0.00 0.13 0.01 0.01 0.01 

Niger 0.47 0.03 0.01 0.39 0.02 0.04 0.05 

Nigeria 0.81 0.00 0.01 0.01 0.07 0.10 0.00 

Rwanda 0.87 0.02 0.01 0.03 0.02 0.03 0.03 

Sao Tome and Principe 0.71 0.05 0.01 0.07 0.03 0.06 0.07 

Senegal 0.88 0.00 0.01 0.03 0.07 0.01 0.00 

Seychelles 0.43 0.09 0.03 0.11 0.09 0.12 0.13 

Sierra Leone 0.74 0.04 0.03 0.05 0.03 0.05 0.06 

Somalia 0.45 0.03 0.01 0.04 0.03 0.13 0.31 

South Africa 0.78 0.00 0.02 0.10 0.03 0.04 0.03 

Swaziland 0.88 0.01 0.00 0.05 0.01 0.02 0.03 

Tanzania 0.62 0.01 0.07 0.04 0.14 0.06 0.05 

Togo 0.79 0.05 0.01 0.04 0.01 0.08 0.01 

Uganda 0.82 0.01 0.01 0.09 0.02 0.01 0.03 

Zambia 0.75 0.01 0.01 0.19 0.01 0.02 0.02 

Average 0.68 0.03 0.03 0.07 0.07 0.07 0.05 
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Table 3A Regions of destination of the agriculture foreign value added FVA (%), by SSA (2013) 

exporting country EU LAC NAFTA AFRICA EAST ASIA 
SOUTH 

ASIA OTHERS 

Angola 0.50 0.08 0.01 0.17 0.04 0.07 0.13 

Benin 0.41 0.15 0.02 0.18 0.07 0.15 0.03 

Botswana 0.28 0.17 0.03 0.26 0.05 0.08 0.14 

Burkina Faso 0.56 0.15 0.01 0.09 0.14 0.04 0.01 

Burundi 0.61 0.04 0.11 0.07 0.02 0.05 0.10 

Cameroon 0.54 0.00 0.03 0.06 0.31 0.05 0.00 

Cape Verde 0.24 0.22 0.05 0.15 0.08 0.09 0.18 

Central African Republic 0.67 0.02 0.05 0.06 0.15 0.02 0.03 

Chad 0.57 0.01 0.32 0.05 0.01 0.02 0.02 

Congo 0.56 0.01 0.03 0.04 0.22 0.11 0.02 

DR Congo 0.77 0.03 0.01 0.10 0.03 0.02 0.04 

Djibouti 0.34 0.06 0.03 0.11 0.12 0.21 0.12 

Eritrea 0.53 0.08 0.03 0.12 0.05 0.06 0.13 

Ethiopia 0.19 0.00 0.06 0.01 0.56 0.03 0.15 

Gabon 0.11 0.00 0.00 0.01 0.85 0.02 0.00 

Gambia 0.53 0.07 0.01 0.13 0.09 0.06 0.10 

Ghana 0.58 0.00 0.13 0.01 0.15 0.11 0.01 

Guinea 0.71 0.02 0.02 0.14 0.02 0.06 0.03 

Ivory Coast 0.66 0.01 0.13 0.02 0.04 0.12 0.01 

Kenya 0.57 0.01 0.06 0.07 0.14 0.05 0.09 

Lesotho 0.26 0.14 0.05 0.16 0.09 0.10 0.18 

Liberia 0.21 0.01 0.73 0.02 0.02 0.02 0.01 

Madagascar 0.40 0.00 0.30 0.04 0.19 0.06 0.01 

Malawi 0.33 0.01 0.32 0.18 0.08 0.06 0.02 

Mali 0.45 0.08 0.04 0.08 0.04 0.29 0.02 

Mauritania 0.46 0.10 0.02 0.18 0.04 0.07 0.13 

Mauritius 0.47 0.03 0.20 0.08 0.09 0.04 0.09 

Mozambique 0.35 0.00 0.01 0.17 0.19 0.27 0.01 

Namibia 0.38 0.01 0.01 0.57 0.01 0.01 0.02 

Niger 0.33 0.03 0.01 0.56 0.02 0.02 0.04 

Nigeria 0.46 0.00 0.02 0.02 0.13 0.36 0.01 

Rwanda 0.66 0.05 0.06 0.10 0.03 0.04 0.07 

Sao Tome and Principe 0.42 0.12 0.02 0.23 0.03 0.06 0.11 

Senegal 0.50 0.01 0.05 0.04 0.39 0.01 0.01 

Seychelles 0.33 0.12 0.04 0.17 0.09 0.09 0.15 

Sierra Leone 0.49 0.07 0.07 0.13 0.04 0.07 0.14 

Somalia 0.17 0.02 0.01 0.03 0.03 0.27 0.47 

South Africa 0.42 0.01 0.09 0.21 0.14 0.07 0.06 

Swaziland 0.43 0.03 0.00 0.29 0.12 0.03 0.09 

Tanzania 0.29 0.01 0.10 0.07 0.37 0.09 0.07 

Togo 0.28 0.57 0.02 0.04 0.01 0.07 0.01 

Uganda 0.25 0.01 0.07 0.54 0.09 0.01 0.04 

Zambia 0.33 0.01 0.03 0.57 0.02 0.02 0.02 

Average 0.43 0.06 0.08 0.15 0.12 0.08 0.07 
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Table 4A Regions of destination of the food indirect value added DVX (%), by SSA (2013) 

exporting country EU LAC NAFTA AFRICA EAST ASIA SOUTH ASIA OTHERS 

Angola 0.36 0.06 0.01 0.26 0.08 0.15 0.09 

Benin 0.35 0.05 0.01 0.42 0.03 0.05 0.08 

Botswana 0.89 0.01 0.00 0.04 0.02 0.02 0.02 

Burkina Faso 0.46 0.18 0.01 0.12 0.05 0.08 0.10 

Burundi 0.43 0.10 0.02 0.11 0.07 0.12 0.15 

Cameroon 0.81 0.01 0.08 0.08 0.00 0.01 0.01 

Cape Verde 0.49 0.08 0.02 0.16 0.05 0.09 0.11 

Central African Republic 0.49 0.07 0.02 0.11 0.07 0.10 0.13 

Chad 0.37 0.10 0.03 0.11 0.10 0.13 0.16 

Congo 0.63 0.06 0.01 0.08 0.05 0.07 0.10 

DR Congo 0.83 0.02 0.01 0.03 0.02 0.03 0.06 

Djibouti 0.47 0.09 0.02 0.12 0.06 0.11 0.13 

Eritrea 0.50 0.08 0.02 0.09 0.07 0.10 0.14 

Ethiopia 0.21 0.03 0.16 0.04 0.02 0.03 0.50 

Gabon 0.55 0.06 0.01 0.16 0.05 0.08 0.10 

Gambia 0.73 0.04 0.01 0.11 0.03 0.05 0.05 

Ghana 0.93 0.00 0.04 0.01 0.00 0.01 0.00 

Guinea 0.46 0.04 0.02 0.18 0.17 0.07 0.06 

Ivory Coast 0.85 0.00 0.09 0.02 0.00 0.01 0.02 

Kenya 0.89 0.00 0.01 0.04 0.02 0.01 0.03 

Lesotho 0.52 0.08 0.02 0.09 0.07 0.10 0.13 

Liberia 0.38 0.10 0.06 0.12 0.07 0.12 0.16 

Madagascar 0.87 0.01 0.01 0.04 0.02 0.05 0.01 

Malawi 0.82 0.01 0.01 0.12 0.01 0.01 0.02 

Mali 0.62 0.05 0.01 0.13 0.04 0.06 0.09 

Mauritania 0.73 0.01 0.00 0.05 0.15 0.05 0.01 

Mauritius 0.89 0.01 0.00 0.02 0.04 0.01 0.02 

Mozambique 0.30 0.02 0.03 0.52 0.08 0.02 0.03 

Namibia 0.89 0.01 0.00 0.07 0.01 0.01 0.01 

Niger 0.44 0.07 0.04 0.19 0.05 0.09 0.12 

Nigeria 0.96 0.00 0.00 0.02 0.00 0.00 0.00 

Rwanda 0.35 0.11 0.02 0.13 0.09 0.13 0.17 

Sao Tome and Principe 0.49 0.08 0.02 0.08 0.07 0.11 0.13 

Senegal 0.94 0.00 0.00 0.03 0.01 0.01 0.00 

Seychelles 0.92 0.00 0.00 0.02 0.01 0.04 0.01 

Sierra Leone 0.71 0.04 0.09 0.04 0.02 0.04 0.05 

Somalia 0.43 0.07 0.01 0.09 0.06 0.09 0.26 

South Africa 0.55 0.01 0.04 0.23 0.08 0.05 0.04 

Swaziland 0.83 0.01 0.04 0.07 0.03 0.01 0.01 

Tanzania 0.80 0.00 0.00 0.11 0.02 0.03 0.03 

Togo 0.66 0.03 0.01 0.20 0.02 0.03 0.04 

Uganda 0.62 0.04 0.00 0.17 0.05 0.03 0.08 

Zambia 0.31 0.05 0.00 0.47 0.03 0.05 0.07 

Average 0.62 0.04 0.02 0.12 0.05 0.06 0.08 
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Table 5A Regions of destination of the food foreign value added FVA (%), by SSA (2013) 

exporting country EU LAC NAFTA AFRICA EAST ASIA SOUTH ASIA OTHERS 

Angola 0.25 0.03 0.00 0.19 0.39 0.08 0.05 

Benin 0.15 0.02 0.00 0.77 0.01 0.02 0.03 

Botswana 0.86 0.01 0.00 0.10 0.01 0.01 0.01 

Burkina Faso 0.19 0.55 0.01 0.17 0.01 0.02 0.05 

Burundi 0.33 0.14 0.03 0.17 0.06 0.10 0.17 

Cameroon 0.44 0.00 0.27 0.27 0.00 0.00 0.01 

Cape Verde 0.43 0.10 0.02 0.19 0.05 0.08 0.12 

Central African Republic 0.39 0.09 0.04 0.20 0.06 0.08 0.14 

Chad 0.25 0.14 0.05 0.20 0.08 0.10 0.18 

Congo 0.59 0.06 0.02 0.13 0.06 0.06 0.09 

DR Congo 0.60 0.05 0.03 0.12 0.02 0.04 0.14 

Djibouti 0.36 0.11 0.03 0.19 0.05 0.10 0.15 

Eritrea 0.34 0.13 0.04 0.15 0.07 0.09 0.17 

Ethiopia 0.06 0.01 0.22 0.02 0.03 0.01 0.64 

Gabon 0.62 0.04 0.00 0.21 0.04 0.03 0.05 

Gambia 0.42 0.07 0.02 0.32 0.04 0.05 0.08 

Ghana 0.74 0.01 0.14 0.06 0.03 0.01 0.01 

Guinea 0.38 0.02 0.01 0.14 0.40 0.02 0.03 

Ivory Coast 0.64 0.00 0.20 0.06 0.06 0.01 0.03 

Kenya 0.57 0.01 0.08 0.19 0.08 0.01 0.06 

Lesotho 0.40 0.11 0.03 0.16 0.06 0.09 0.16 

Liberia 0.25 0.13 0.11 0.20 0.05 0.08 0.17 

Madagascar 0.72 0.00 0.02 0.10 0.12 0.03 0.01 

Malawi 0.60 0.01 0.04 0.32 0.00 0.01 0.02 

Mali 0.56 0.05 0.01 0.25 0.02 0.05 0.07 

Mauritania 0.63 0.00 0.00 0.09 0.26 0.01 0.00 

Mauritius 0.66 0.01 0.03 0.05 0.22 0.02 0.02 

Mozambique 0.23 0.01 0.04 0.51 0.19 0.01 0.01 

Namibia 0.63 0.01 0.00 0.19 0.09 0.01 0.08 

Niger 0.27 0.07 0.04 0.42 0.03 0.08 0.10 

Nigeria 0.83 0.00 0.03 0.13 0.00 0.00 0.00 

Rwanda 0.28 0.14 0.03 0.21 0.07 0.10 0.18 

Sao Tome and Principe 0.46 0.09 0.03 0.12 0.06 0.11 0.13 

Senegal 0.88 0.00 0.01 0.06 0.04 0.01 0.00 

Seychelles 0.82 0.01 0.00 0.05 0.07 0.04 0.01 

Sierra Leone 0.64 0.12 0.13 0.04 0.02 0.02 0.04 

Somalia 0.31 0.05 0.01 0.09 0.04 0.04 0.46 

South Africa 0.26 0.02 0.07 0.36 0.18 0.04 0.07 

Swaziland 0.59 0.01 0.11 0.21 0.04 0.02 0.02 

Tanzania 0.41 0.01 0.08 0.23 0.09 0.05 0.13 

Togo 0.27 0.01 0.01 0.66 0.01 0.01 0.02 

Uganda 0.13 0.05 0.03 0.46 0.18 0.03 0.13 

Zambia 0.05 0.01 0.00 0.90 0.01 0.01 0.02 

Average 0.45 0.06 0.05 0.22 0.08 0.04 0.09 
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Table 6A Variables applied in the empirical analysis: summary statistics 
 

Variables Obs Mean Std. Dev. Min Max 

      

DirDVA 813,109 3.25 2.48 -5.16 16.33 

MVA 810292 -6.26 3.79 -20.61 14.10 

DirRDV 811535 -5.00 3.30 -19.38 13.68 

FVA 815,689 0.95 2.63 -6.48 14.72 

DVX 812,236 1.98 2.50 -7.19 14.99 

Simple tariffs 563,408 1.80 1.09 0.00 6.62 

RTAs 816,960 0.14 0.35 0.00 1.00 
 

Figure 3A Average import tariff rates for Agriculture and Food, by area 

   
3a: Agriculture                                                                                                3b: Food 
Source: Authors’ elaboration on WITS data 

 

Figure 4A Signed RTAs by area in 1990 and 2013 

 
Source: Authors’ elaboration on Egger and Larch (2008, updated to 2015) database  
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