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Enhancing the Quality of Industrial Policies (EQuIP) – Tool 4: Global Value Chains 

Name of tool  Analyzing the Integration of Countries and Industries in Global Value Chains 

Objective This tool will help develop a better understanding regarding which 
manufacturing value chains are important in a country, which manufacturing 
subsectors are integrated in GVCs, to which extent this is the case, who the main 
trading partners are, and which upgrading processes have unfolded in the value 
chains. It will also provide potential explanations on what “drives” the 
integration of a country in GVCs and provides some additional support in finding 
policy implications in the analysis of the indicators. 

Key questions  • How much are a country and its subsectors integrated in Global Value 
Chains? How extensive are forward and backward linkages, and how do they 
compare to traditional trade?  

• How can GVCs be analysed when there is no value added trade data? Which 
particular goods are traded, and which are most relevant for Global Value 
Chains? 

• What are the benefits and determinants of GVC participation and how can 
policy influence GVC participation? 

GVC 
indicators 

• Foreign direct investments 

• Domestic value added in gross exports  

o by country * and subsector * 

• Direct and indirect domestic value added in gross exports 

o by domestic subsector * 

• Foreign value added in gross exports  

o by country of origin* and subsector of origin * 

• Exports for foreign final demand  

o by country * and subsector * 

• Exports for foreign intermediate demand (simple and complex GVC exports)  

o by exporting country * 
o by exporting subsector * 

• by receiving country * 

Trade 
composition 
indicators 

• Gross imports and exports  

o by ISIC subsectors (+ level of technology) 
o by end-use  
o by stage of processing  
o by specificity  
o by trading partner 

* Indicator that represents a relatively complex concept, is more complex in its calculation, or requires more or detailed data. 
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1 Introduction 

This document will discuss various aspect of global value chains (GVC) and will present the reader with 

some indicators that give an overview of a country’s integration into GVCs. It will introduce concepts 

as well as historic and current developments, some of which will translate into indicators; other 

aspects will help understand the context without introducing specific indicators. This document can 

be used as a standalone manual as well as in combination with other EQuIP tools. 

 

A value chain (VC) consists of the full set of actors (mostly firms) and their coordinated activities that 

transform raw materials into final products, by adding value as the products passes from one stage 

(segment/function) of the chain to the next. The various business activities in the different segments 

of the value chain become connected and to some degree coordinated (see next section).  

Productive activities in a VC include extraction of natural resources, primary production (e.g., in 

agriculture), generation of inputs, different steps in manufacturing and assembly, product design, 

research and development, management, marketing, distribution, post-sale services, and many 

others. Firms participate in GVCs by combining trade, investment, movement of staff, and the transfer 

of knowledge and technology, all in an effort to optimize their international business strategies (OECD-

UNIDO, 2019).  

Depending on the type of product and geographical location of different activities (and the respective 

firms), some value chains are national or regional, while others have a global reach (Box 1). 

 

Box 1. Terminology 

• Sector: An economy can be divided into three sectors: agriculture, industry, services. 

• Industries or Subsector: The industrial sector consists of multiple industries or subsectors (e.g., the 
manufacturing of food & beverages). In the context of disaggregating a sector (1-digit) into its parts 
(mostly 2-digit), we use the terms ‘industries’ and ‘subsectors’ synonymously. 

• Manufacturing: All industrial subsectors except energy generation (gas, electricity, etc.), mining, 
construction, and recycling activities. In the International Standard Industrial Classification (ISIC), it is 
comprised of industries #15-37 in revision 3 or industries #10-33 in revision 4. 

• Value chain (VC): A coordinated fragmented production process consisting of multiple steps or value 
chain segments (e.g., design of products, extraction of raw material, processing, selling to final 
demand, after-sale services). 

• Supply Chain: Similar concept as value chain but from a single firm’s perspective. It mostly means the 
immediate backward (sourcing inputs) and forward linkages (selling output) of a firm.  

• Local value chain (LVC): All steps or VC segments are located in a country.  

• Regional value chain (RVC): A value chain where VC segments are located in multiple countries of a 
region (e.g., South-East Asia). The most common type of value chain in the international context. 

• Global value chain (GVC): A value chain where VC segments are located in at least two continents. 
Distinguishing regional from global value chains is only important to describe some real-world cases 
and when policy focuses on the integration within a region (e.g., in the context of AfCFTA). 
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• VC participation/integration: Both participation and integration are used interchangeably in this text 
and refer to firms, subsectors or countries that take part in value chains by conducting activities in 
single or multiple value chain segments.  

Figure 1. Distinction of value chains by geography 

Source:  author’s  elaborat ions  

 

 

The importance of internationally organized value chains has increased strongly over the last decades 

due to the geographic fragmentation of production, lower trade costs, technical progress, and the 

appearance of globally operating firms. So-called ‘lead firms’, often located in high-income countries, 

have found it increasingly advantageous to outsource activities. This also means that the potential for 

GVCs in developing countries is strongly related to the attractiveness of a country and its industries to 

foreign direct investments (FDI, see also section 3.1).1 Figure 2 shows the results of a survey that asked 

multinational enterprises (MNEs) about factors that determined their investment decisions. Political 

stability, security, a sound legal and regulatory environment, and large domestic market size are 

among the most named aspects. With the exception of the latter, all factors can potentially be 

influenced by policy. 

 

 

1 In 2021, among the top 100 biggest non-financial MNEs were 11 utilities, 10 motor vehicle MNEs, 10 MNEs in mining, 9 in 
pharmaceuticals, 8 in petroleum or similar industries and 6 in food industries (UNCTAD, 2022). 
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Figure 2. Aspects that determine country’s attractiveness for foreign investors 

 
Source:  World Bank World Development Report  2020  

 

GVCs can be organized in many ways (Figure 3). From the extraction or generation of raw materials to 

the final product, GVCs can have many layers or segments, each of which can be served by a different 

number of firms in different countries. GVC governance relates to the organizational structure of GVCs 

and therefore also to the role and power of large foreign buyers in determining the conditions of 

production and the distribution of value across actors in the GVC. The type of GVC governance 

therefore has important economic and social implications for (firms in) developing countries.  

Figure 3 describes the basic framework developed by Gereffi et al. (2005). On the one right end side 
of the spectrum is a single multinational fully integrated firm that forms a whole GVC by itself, having 
subsidiaries in different countries. On the other end of the spectrum, the GVC is based on many firms 
trading ‘at arm’s length’, i.e., relatively uncoordinated trade where products are not necessarily 
produced according to specifications from a buyer. This form of uncoordinated trade is not necessarily 
what we mean by value chain.  

These structures are, of course, simplifications, and a single value chain can be even composed of 
mixtures of these types. This also means a value chain can consist of multiple smaller value chains 
(e.g., think of cars).  
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Figure 3. GVC governance: five GVC governance types 

 

 

The five governance types are measured by 1) the complexity of information shared between firms, 

2) how information can be codified and 3) by the level of supplier competence. The form of 

governance can change as an industry evolves and matures, and governance patterns within an 

industry can vary from one stage or level of the chain to another. In addition, recent research has 

shown that many GVCs are characterized by multiple and interacting governance structures, and these 

affect opportunities and challenges for economic and social upgrading.2 Gereffi et al. (2005) describe 

them as follows:  

• Market: Suppliers can make products with minimal input from buyers. These arms-length 

exchanges require little or no formal cooperation between actors and the cost of switching to 

new partners is low for both producers and buyers. The central governance mechanism is 

price rather than a powerful lead firm. This is similar to what we will call ‘traditional trade’ in 

later chapters. 

• Modular: Modular governance occurs when complex transactions are relatively easy to 

codify. Typically, suppliers in modular chains make products to a customer’s specifications and 

take full responsibility for process technology using generic machinery that spreads 

investments across a wide customer base. This keeps switching costs low and limits 

transaction-specific investments, even though buyer-supplier interactions can be very 

complex. Linkages (or relationships) are more substantial than in simple markets because of 

 

2 Upgrading in the GVC context includes aspects such as improving product quality, production processes, making the 
production more environmentally sustainable (environmental upgrading) or employing more women or young people and 
paying higher wages (social upgrading).   
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the high volume of information flowing across the inter-firm link. Information technology and 

standards for exchanging information are both key to the functioning of modular governance.  

• Relational: Relational governance occurs when buyers and sellers rely on complex 

information that is not easily transmitted or learned. This results in frequent interactions and 

knowledge sharing between parties. Such linkages require trust and generate mutual reliance, 

which are regulated through reputation, social and spatial proximity, family and ethnic ties, 

and the like. Despite mutual dependence, lead firms still specify what is needed, and thus have 

the ability to exert some level of control over suppliers. Producers in relational chains are 

more likely to supply differentiated products based on quality, geographic origin or other 

unique characteristics. Relational linkages take time to build, so the costs and difficulties 

required to switch to a new partner tend to be high.  

• Captive: In these chains, small suppliers are dependent on one or a few buyers that often 

wield a great deal of power. Such networks feature a high degree of monitoring and control 

by the lead firm. The power asymmetry in captive networks forces suppliers to link to their 

buyer under conditions set by, and often specific to, that particular buyer, leading to strong 

ties and high switching costs for both parties. Since the core competence of the lead firms 

tends to be in areas outside of production, helping their suppliers upgrade their production 

capabilities does not encroach on this core competency, but benefits the lead firm by 

increasing the efficiency of its supply chain. Ethical leadership is important to ensure suppliers 

receive fair treatment and an equitable share of the market price.  

• Hierarchy: Hierarchical governance describes chains characterized by vertical integration and 

managerial control within lead firms that develop and manufacture products in-house. This 

usually occurs when product specifications cannot be codified, products are complex, or 

highly competent suppliers cannot be found. While less common than in the past, this sort of 

vertical integration is still an important feature of the global economy.  

Lead firms have become more active in governing the production in developing countries and in 

determining the generation and distribution of value within and between different locations in global 

value chains. This is particularly true in a number of industries relevant to developing countries (e.g., 

agro-industry, food, textile and garments, electronics, etc.), driven in part by a growing retailing 

concentration in advanced economies. 

Non-fragmented (i.e., relatively linear) GVCs are common in agro-industries or in countries with 

vertically integrated supply networks in textile and garments or in footwear. In such cases, the trade 

exchange is only and directly between two countries, but it is governed and controlled by private firms 

often from the importing country. The identification of GVC governance structures typically has to 

involve qualitative research methods, which are not discussed in this document (section 1.6). Often, 

these subsectors are known to experts on industry and trade issues. The analyst can consult these 

experts to develop an understanding of specific industries. Some characteristics that one might find 

in such industries in low-income countries are:  

• These subsectors account for a high percentage of total exports. 

• High dependency on a small number of markets, often the “traditional GVC markets” (Europe 

and the United States), with limited sales to domestic and regional markets.  

• In some cases, products from these subsectors are the only exports to such markets. 
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• Foreign firms often play a large role in production, purchasing, logistics, or other activities, 

including involvement in issues around health and safety and environmental standards. 

UNCTAD (2013) estimated that as much as 80 per cent of world-wide gross trade is directly or 

indirectly determined by lead firms and their production networks. One way to do that is through 

foreign direct investments (FDI) which increase intra-firm trade (between affiliates and parent 

companies). Different forms of FDI include contract manufacturing, licensing and franchising and other 

traditional arm’s length trade where MNEs are at one end of the transaction (Figure 4). Large parts of 

FDI are also related to services. Services are an integral input in all manufacturing value chains as the 

analysis below will show.  

 

Figure 4. Forms of FDI (Andrenelli et al., 2019) 

 

 

The factors that determine the extent of GVC participation will be discussed in section 4.3, and they 

focus in part on aspects that make investments of MNEs in certain countries more attractive with 

respect to the efficiency of their production chains. Subsequent sections discuss additional aspects 

that MNEs have started to consider in their international investment decisions, especially given the 

recent world developments.  

The digital transformation leads to new forms and structures in GVCs as well (Falk et al, 2021). Certain 

services no longer need to be location-specific or happen linearly; digital decoupling is taking place. 

New business models and new products allow for more flexible value chains.  
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No matter the form of GVC participation and governance, governments must ensure that rents from 

any form of GVC participation are partly kept in the domestic economy. The risk of rents being 

transferred abroad, is higher the smaller or poorer the country and the larger the lead firm in the value 

chain. There are countless cases of international investors operating in countries with little positive 

economic impact on the local economy and society. 

 

Fragmentation and internationalization of industrial production have recently taken a more global 

dimension through increased involvement of emerging and developing economies. Falling costs in 

trade, information technology, and telecommunication have propelled a so-called “Global Value Chain 

revolution” with increasing specialization of various parts of production and value addition across 

firms and countries. The ability to participate in GVCs is even considered as a key factor determining 

economic progress in developing countries and convergence of their national incomes with those of 

higher income countries (Hausmann, 2014). 

Regions that increased their GVC activities most in the last decades were North America, Europe and 

parts of Asia. These are also the regions with the highest share of regional value chains. The fact that 

there are regional hubs where most activities are concentrated also has to do with geography. Given 

the large amounts of trade flows (parts and intermediates), trade costs do play a role (transportation, 

tariffs, and non-tariff barriers, costs of sharing information, etc.). China and India have attracted much 

FDI in the last few years, and Asia as a whole increased its involvement in GVCs, often as suppliers of 

inputs (Falk et al, 2021).  

After the financial crisis of 2008, global participation in regional or global value chains seems to have 

plateaued (Figure 5).3 It is not yet clear it this is a temporary trend or if deglobalization is really 

happening. 

 

Figure 5. Global GVC participation over time 

Source:  World Bank World Development Report  2020  

 

3 GVC participation measures trade that is GVC related (compared to traditional trade) as share of total trade. 
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Global economic growth did slow in the last decade, which also in turn slowed down world trade. 

Further aspects that decreased the rise in GVCs include trade disputes between countries that are 

often the hub of GVCs, as well as advances in automation (see next section). 

As Figure 6 shows, manufacturing sectors not only are the most integrated into GVCs, but they also 

increased their integration the most between 1995 and 2011. Services also play a major role as inputs 

in GVCs and thus show higher participation numbers. Miroudot and Cadestin (2017) show that, 

depending on the type of measurement, more than a third of inputs that created exports of 

manufacturing firms, were service inputs. In addition, a large share of the work force in manufacturing 

conducts service activities such as R&D, engineering, transport, logistics, marketing, sales, etc. 

Mining and mining products are an integral part of many developing countries. The mining sector is 

also integrated into GVCs, as it is often found at the beginning of value chains supplying inputs of raw 

or semi-processed materials. Korinek (2020) finds that low-income countries benefit a lot from using 

imported (service) inputs for their mining activities. Despite their output being at the start of many 

value chains, they use imported inputs themselves. This again shows the potential complexity of value 

chains.  

 

Figure 6. GVC participation of sectors, 1995 vs. 2011 

 

Source:  World Bank World Development Report  2020  

 

Lead firms often drive the growth of global value chains and thus the potential for firms in countries 

to participate in them (see discussion in previous section). One main vehicle for lead firms to expand 

their GVC activities are foreign direct investments. UNCTAD (2022) showed that the recent crises 
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decreased FDI flows, but in the beginning of 2023, they have picked up again. There were less FDI 

flows to developing countries than flows to developed countries. Developing Asia was the main 

destination for FDIs, but inflows also increased in Africa and, in general, in least developed countries 

(LDCs) and Small Island Developing States (SIDS).  

 

Resilience of supply chains 

The latest global shocks, such as the COVID-19 pandemic, have highlighted the vulnerability of large 

parts of the global production network. Many value chains were disrupted, leading to longer delivery 

times and increased prices for a large variety of products. This led to discussions on how resilient GVCs 

are to external shocks such as pandemics, wars or other larger exogenous shocks.4 Various institutions 

have developed indicators that measure the strain, stress or pressure to global value chain trade (e.g., 

the New York Fed’s Global Supply Chain Pressure Index GSCPI). They have not been included in this 

tool in the form of indicators as they are mostly global and not country or industry-specific, but the 

analyst should be aware of them. Pressure indicators include the cost of shipping containers, air freight 

rates, components of the Purchasing Managers Index and so forth. During the pandemic, most of these 

components increased, indicating an increased stress in value chains and thus making them less 

efficient.  

Value chains are more resilient to shocks when buyers a) have alternatives, i.e., when there are 

redundancies, b) increase their stockpiles, and c) increase their (geographic) diversification of 

suppliers (see e.g., Haraguchi and She, 2021; Andreoni, 2021). 5  Instead of only optimizing the 

efficiency of supply and value chains, lead firms might consider additional factors when deciding 

where to invest.  

Recent discussions on how to make supply chains more resilient against shocks have included 're-

shoring', 'near-shoring' or even 'friend-shoring'. Re-shoring or near-shoring refer to reversals of earlier 

occasions of off-shoring.6 Production steps in value chains are brought back to the country of the off-

shoring firm or at least nearer to it. This would make value chains potentially shorter and - depending 

on the particular value chain and value chain segment (activity) - can mean decreasing GVC 

participation in developing countries.  

Friend-shoring was discussed by Janet Yellen, the United States Secretary of the Treasury, in early 

2022 as she said: "[friend-shoring will] diversify our supply chains with a greater number of trusted 

partners. It will also protect households from inflation and disruptions caused by geopolitical and 

 

4 Resilience here means a) the ability of firms to quickly adapt to unforeseen events and go back to normal as quickly as 
possible and b) the ability of firms keeping operations normal even during an unforeseen event. There is also an additional 
form of resilience that is related to trade policy. Low or middle-income countries’ GVC participation might be built on trade 
policies that can be more easily reversed by the country representing the export market. While a multilateral trade 
agreement will be relatively stable, unilateral preferences (e.g., the generalized system of preferences) might be considered 
less stable. This has implications on the stability of a country’s GVC participation and can be viewed as an additional aspect 
of resilience.  

5 The diversification of suppliers is discussed in EQuIP tool 3 (diversification and upgrading) and relevant indicators could also 
be applied to the OECD TiVA data used in section 3.2.5 The diversification of suppliers is discussed in EQuIP tool 3 
(diversification and upgrading) and relevant indicators can also be applied to the OECD TiVA data used in section 3.2. 

6 See Merino et al (2021) for case studies of footwear industries.   
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economic risks. We do not want a retreat from the world, causing us to forgo the benefits it brings to 

the American people and the markets for businesses and exports. [Rather], we can continue to 

strengthen the international system we’ve all benefited from, while also protecting ourselves from 

the fragilities in the global trade networks". Future developments will show how developing countries 

and their GVC participation might be influenced by near-shoring or friend-shoring.  

In any case, GVC activities can be disrupted by many factors (Cantore et al, 2022) and thus making 

value chains more resilient against various shocks should be part of every GVC policy. Actions of 

governments can include setting up risk management systems that identify potential risks and – where 

possible (e.g., infrastructure) – minimize them or at least have action plans when a particular 

disruption occurs (see also OECD’s web tool on ‘Keys to resilient supply chains’).  

 

GVC sustainability 

Another aspect of GVCs is their sustainability, e.g., their environmental footprint in terms of lower 

carbon emissions or less material use by all actors in the chain, or in terms of being more inclusive and 

respecting human rights (UNIDO, 2023). As such, more sustainable value chains contribute to the UN’s 

SDG goals. When talking about improving ecological aspects of sustainability, we might call this 

‘environmental upgrading’.7 When talking about improving labour aspects, we might call this ‘social 

upgrading’, i.e., new and better jobs or the demand for higher skills also leading to higher pay. GVC 

participation could potentially also lead to environmental or social downgrading, but there are policies 

in place that require GVCs to become more sustainable in order to prevent that. There also exist 

methodologies to model and study the environmental aspects of value chains (see e.g., Springer-

Heinze, 2018; Yamaguchi, 2022). Given the power of lead firms, they play a major role in how 

sustainable a value chain is. 

Economic efficiency, resilience and sustainability do not necessarily represent trade-offs but designing 

policies that can increase all of them represents a major challenge. Depending on the relative weight 

of the different goals, this might have different implications for own domestic firms as well as other 

foreign firms in the value chain (Grumiller et al., 2022). After the financial crisis of 2008, world trade 

as well as GVC integration plateaued and, in some instances, have decreased. A stronger focus on 

resilience and sustainability of GVCs controlled by firms in high-income countries might decrease the 

extent of GVCs even further and might mean decreased GVC participation for some subsectors in some 

countries. Higher environmental standards might also be unachievable for firms in developing 

countries in the short term. The closer firms are to consumers, the higher their improvements in 

standards (Calza et al, 2021). This is in part because consumers in high-income countries demand 

higher standards in terms of sustainable and socially inclusive production.  

All this has potential implications for policymakers both in countries in which lead firms are located, 

as well as in (often lower or middle-income) countries that want to attract foreign capital, increasing 

their local industry’s participation. Efficiency, resilience, and sustainability of GVCs will be viewed 

differently by firms and policymakers. Given that resilience and sustainability in particular have strong 

societal implications, policymakers have strong incentives to formulate GVC policies that are not only 

about efficiency.  

 

7 See also the discussion in EQuIP tool 7 on the environment. 

https://www.oecd.org/en/topics/global-value-and-supply-chains.html
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The policy design will therefore strongly depend on how policymakers view the different GVC aspects 

(Figure 7) and this might be different for different subsectors or products. 

 

Figure 7. GVC models: resilience, efficiency and sustainability 

Source:  Grumil ler et a l.  (2022)  

 

The GVC governance structure and the firms’ goals will vastly influence the extent and practicability 

of these policies. While measures to increase resilience will often coincide with firm-level goals, 

increased sustainability might be more heavily influenced by consumer demand, public pressure, and 

policies, particularly since some of these measures might come at higher costs for firms. 

 

Digitalization and automatization 

The advances of the 4th industrial revolution (or ‘industry 4.0’) and their impact on global value chains 

are still not entirely clear. This refers to the use of intelligent systems in production that go beyond 

the use of robots. They are built to optimize processes in real-time, learning from information 

gathered in all parts of the production, even across large distances and changing the production 

process accordingly.  

Software is an increasingly important component of many products in certain manufacturing 

subsectors (Falk et al., 2021). As such, and depending on the subsector, hardware and assembly of 

that hardware may decrease in importance. This also means that different skills are and will be 

required in manufacturing medium and high-tech goods. This can also be seen in the development of 

manufacturing firms also selling services (software, maintenance) together with their hardware 

products.  
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On the one hand, this increased automation reduces the need for outsourcing and thereby the 

chances of countries integrating into larger value chains (see also the discussion on re- and near-

shoring). Firms in developing countries will need to upgrade their capabilities if they want to take part 

in more modern production processes.  

Very few firms in developing countries have adapted advance digital technology so far (Calza et al., 

2021). Digitalization is considered a prime factor when it comes to resilience of firms against shock 

such as the COVID pandemic. Firms that adopted modern digital technology have weathered the 

storm better and adopted quicker to new circumstances. The interested reader is also referred to 

EQuIP tool 8 on digitalization.  

 

Value chain development is an important device in industrial policymaking. It usually focuses on the 

development of specific industrial sectors or subsectors, but at times, it also deals with development 

across industrial subsectors (e.g., an investment policy, an industrial infrastructure development 

policy or a policy on improving the business environment). It might also be the case that a policy that 

is not directly aiming for an impact on value chains still has an indirect impact on firms that take part 

in value chains. 

Value chain development includes policies and measures that – among other things – a) want to 

increase domestic firms’ integration into GVCs by increasing their capabilities, b) make the country 

more attractive to foreign investors, c) make value chains more resilient or d) make value chains more 

sustainable. A more detailed discussion of potential policy instruments can be found in section 4.2. 

Which industrial subsectors a country wants to develop (e.g., as part of value chain development) is 

defined by government priorities that are manifested in a national industrial development strategy 

and related policies. Often, the prioritization of industrial (sub-) sectors and value chains is part of the 

process of industrial strategy design for which various tools and procedures exist (see e.g., Günther 

and Alcorta, 2011). Ultimately, the choice of subsectors to target should be based on evidence on 

economic, social and environmental aspects (see Springer-Heinze, 2018, for one GVC-specific 

methodology). Combining the analysis of all EQuIP tools is one approach to help define or narrow 

down government priorities on manufacturing in general. The present tool will help in narrowing 

down policy choices related to value chains.  

This document will not decide the preferred type of policy. Policies can take a very market-liberal 

approach (improving framework conditions but leaving the rest to the market), or they can correct 

market failures and intervene more directly and discretely. This document tries to be relatively 

agnostic in that regard. However, we can operate under the assumption that governments want to 

achieve sustainable and inclusive development and that they have economic, social, environmental 

goals in mind. Furthermore, governments will need to cooperate with the private sector in order to 

achieve these goals. 

In any case, a careful analysis of the way countries are currently integrated in GVCs needs to be 

conducted to guide governments to develop adequate policies and strategies for the integration of 

their industries in GVCs. This EQuIP module aims to help analysts in this it will discuss policy-relevant 

aspect further. 
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Value chains consist of firms contributing in various ways to the production of the final good, but for 

most analyses, we do not have firm-level data readily available. Given that EQuIP tools are written 

with at least some available data in mind instead, the approach of this tool is to use available industry 

data to study value chains. Other non-EQuIP tools (e.g., UNIDO’s or ValueLinks2 (Springer-Heinze, 

2018)) go into more detail on how to map a single value chain, determine its length, the actors 

involved, the technologies used or the mark-ups along the chain. 

For the purpose of this tool, value chains consist of domestic and foreign subsectors that are 

interlinked. That is, firms in a subsector are viewed as an aggregate since this is the level of data 

available. Not all subsectors are equally structured around regional or global value chains, and some 

have changed quite drastically over time. The tool draws from international databases on trade and 

can deliver direct results from this analysis in the form of indicators and graphs. 

Depending on the specific data used, the analyst can study which industries produce and export to 

which destinations and how subsectors are interlinked. Subsectors can be suppliers of materials or 

services to other domestic industries, they can be suppliers to foreign industries, and they can depend 

on foreign industries as their respective suppliers. This also includes services used as inputs. With 

traditional trade data, these interlinkages are a black box. However, as will be shown, traditional gross 

trade data lets the analyst study in much more detail which goods were actually traded. Different data 

therefore complement each other and should all be used to study value chains. 

The integration of subsectors into value chains will be studied from the viewpoint of one country. If 

the entire production process takes place within the country, then industries or subsectors are 

synonymous with the value chain. A subsector, therefore, might constitute a whole local value chain, 

or a subsector can be part of larger regional or global value chains.  

This tool will help develop a better understanding in regard to which value chains are important in a 

country, which manufacturing industries are integrated in GVCs, to which extent this is the case, as 

well as more details about the types of goods that are traded. It will also discuss potential aspects that 

“drive” the integration of a country in GVCs and provides some additional support in finding some first 

policy implications with the help of the indicators.  

Different types of data can only yield approximations of what we ultimately want to measure. The 

only alternative is to conduct detailed surveys on the firm level. Nevertheless, the tool provides first 

answers to many questions relating to global value chains. In other words, the indicators discussed 

below cannot replace more complete research and academic work on GVC integration or replace in-

depth analyses of single value chains. However, they provide a proxy for analysts that want to start 

understanding the scope of value chain development and GVC integration of their country.  

The structure of the remainder of this document is as follows: 

Section 2 provides an overview of potential benefits and risks of participating in GVCs. As such, it 

explains how the topics and the indicators are relevant for industrial policy. Section 3 introduces the 

indicators, their interpretation, calculation and data sources. Using these indicators, the analyst will 

be able to “position” the country’s sectors regarding their participation in GVCs.  

After creating this evidence, the analyst faces a set of questions that cannot be answered from these 

indicators alone: Should a country integrate its industry and its subsectors in GVCs? Would the country 

aim to “diversify” and engage in new industrial subsectors? Which are those subsectors? Or would it 
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like to extend its production and its global position in producing certain products that it is already 

good at? Would it also consider de-engaging from some industrial subsectors where it gradually has 

lost production to competitors and where it thinks that not enough economic and social value is 

accrued? These are questions that might arise from the analysis, but their answers are also 1) 

politically determined as well as 2) more easily answered combining indicators from other tools as 

well. These and other related topics are discussed in Section 4.  

Determinants of GVC participation include factors such as arrangements for preferential market 

access, lower transport costs and good infrastructure development, preferential customs rules and 

easy customs clearing procedures as well as other public efforts to firm development including 

business development support, market promotion, technology transfer, industry incubation, and 

financing of R&D and innovation. These factors can be an entry point for policy interventions and are 

also discussed in section 4.  

Section 5 discusses the many links to the other EQuIP tools and which indicators can potentially be 

combined with indicators from other tools to put the results into more context or to answer questions 

that are GVC-related but where not all necessary indicators are covered in the present tool.  

Finally, Section 6 discusses potential extensions for when analysts want to study the concepts in more 

detail. The Annex includes more technical details about subsectors as well as data downloads and 

manipulation that will help the users of this tool.  
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2 Relevance for the industrial policymaking process 

While the indicators of this tool will make the analyst understand the particular configuration of their 

country’s engagement in GVCs – without knowing every single value chain – we first need to answer 

some fundamental questions.  

1. What are the potential benefits and risks of participating in Global Value Chains? 

2. Given that the benefits outweigh the risks (or risks been taken into account), should 

increased GVC participation be a policy goal? 

Once these questions are answered, we can further ask: 

3. If increased GVC participation (and its related benefits) is a goal, which policy options are 

available to the policymaker to increase firms’ ability to participate in GVCs, or to make the 

country more attractive to foreign investors? What are the determinants of GVC 

participation that the policymaker can influence? Which horizontal and vertical policies will 

affect (the determinants of) GVC participation? 

The answers to these questions depend on the country’s current characteristics of its integration into 

local, regional or global value chains. The indicators in this tool will help define the status-quo, how 

the situation has evolved and, to a certain extent, can provide insights into how a country performs 

compared to other countries. Not all phenomena discussed in Section 1 can be captured with the 

indicators of this tool. However, we will point to other EQuIP (and non-EQuIP) tools that provide 

indicators which will help study many of the previously mentioned aspects, especially when combined 

with the present indicators.  

 

Defining GVC participation 

The benefits and risks for firms participating in global value chains can be discussed qualitatively, but 

some insights also originate from quantitative empirical studies. To understand these results, we first 

need to define GVC participation.8 

GVC participation is typically measured by two components, namely backward and forward linkages. 

Backward linkages measure the extent of imported inputs used in the creation of exports. Forward 

linkages refer to the export of intermediate goods and services that are used by firms in the foreign 

market. This means that GVC participation is expressed as the sum of backward and forward linkages, 

both expressed as shares of gross exports. While the details of the calculation sometimes vary from 

study to study, the potential benefits and risks of participating in value chains refer to this broad 

understanding of GVC participation. Box 2 lists the definitions used in this tool in more detail. 

  

 

8 This section is mostly based on World Bank (2020) and WTO (2019). 
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Box 2. Defining GVC integration and GVC trade 
While it is firms that produce goods and services, the academic literature on GVCs as well as this tool 
take a subsector view on GVCs and GVC integration as data is mostly available on this level. This is why 
definitions will be concerned with subsectors/industries rather than firms.  

What distinguishes traditional trade from GVC trade? 

• Traditional trade: goods or services are entirely produced by industries in country A, exported to 
country B and consumed there. Since there is no production taking place in country B, it is not a 
country-spanning production network and thus, not a regional or global value chain.  

• Simple GVC trade: Goods or services are produced by industries in country A and exported to country 
B. Industries in country B use these goods (e.g., parts) or services as inputs in their own production. 
The resulting final goods are consumed in country B. There is production sharing in two countries, but 
intermediates are not exported further by country B. 

• Complex GVC trade: Goods or services are produced by industries in country A and exported to 
country B. Industries in country B use these goods or services as inputs in their production. Country B 
then exports the resulting goods or services to third countries. 

Given the definitions of traditional vs. GVC trade, we can further define GVC integration or participation. 
Every segment of a value chain except the very first and very last connects both backward and forward to 
other segments (in other countries). Backwards means inputs purchased, while forward means the goods 
sold to others. This leads to the following definition of backward and forward participation or 
integration. 

• Backward GVC participation: Industries in country A import goods or services from other countries. 
These inputs are used in country A to create exports. The amount or share of the imported inputs in 
exports gives backward participation. This conforms to complex GVC trade in which goods or services 
cross borders at least twice. 

• Forward GVC participation: Country A exports goods to country B that uses these to create exports to 
country C. The amount or share of value-added from country A that ends up in country C gives 
forward participation. This conforms to complex GVC trade in which goods or services cross borders 
at least twice.  

These definitions for backward and forward participation leave out simple GVC trade, i.e., inputs that are 
transformed to goods and services for final demand in the last segment of the production chain. 
Depending on the dataset used, the analyst can also look at simple GVC trade and include it in the 
calculation. Data does not always allow to distinguish between simple and complex GVC trade. If this is 
the case, then the export of intermediates is defined as GVC trade, no matter their exact use. Details are 
discussed in section 3.3. 

 

Contrary to many other economic or socioeconomic indicators, the correlation of GVC participation 

and some aspects of economic development is not always straightforward. Figure 8 shows one way 

of looking at global GVC patterns (World Bank, 2020).9  

 

 

9 The patterns are based on 146 countries’ experience between 1990 and 2015. The taxonomy (country groups) is based on 
a combination of the extent of GVC participation, size of the country, type and specialization of exports as well as 
engagement in innovation. 
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Figure 8. World Bank GVC Taxonomy 

 

Source:  World Bank,  2020  

 

One group of countries can be characterized as exporting mainly commodities that are further used 

as intermediates. These countries therefore show a larger forward participation, they are ‘upstream’ 

or at the beginning of value chains. African, Latin American and Central Asian low-income countries 

that depend on single or few raw material exports are typically found in this group.  

A second group of countries can be characterised as advanced manufacturing and services. These are 

countries with a share of manufacturing or services of more than 80 per cent of exports. They typically 

show higher backward than forward linkages as they source many components and intermediates. 

Countries belonging to the group of ‘innovative activities’ are the ones that additionally show the 

highest spending on research and development. Both advanced manufacturing and innovative 

activities are mostly represented by countries in North America, Europe, and parts of East Asia. 

Countries with ‘limited manufacturing’ constitute the rest and are somewhere in between the 

commodity exporters and advanced manufacturers.  

What this taxonomy shows is that GVC participation might be different when distinguishing forward 

and backward linkages and their relationship with most other economic indicators is not necessarily 

linear. This makes benchmarking and thinking about ‘performance’ more complex than differences in 

income, for example. The reader will find a discussion in the subsequent chapters. What is interesting 

from a GVC development point of view is the fact that countries that moved from commodities to 

limited manufacturing (according to the above taxonomy) showed the fastest economic growth 

(World Bank, 2020). The taxonomy could further help in thinking about overall development paths 

that might share similarities for countries in the same group. For example, to limit the dependence of 

commodity exporters on their few important commodities and for them to diversify and upgrade (see 

EQuIP tool 3).  

Now that GVC participation is defined and some global patterns have been discussed, it is time to ask 

how countries, industries and firms can potentially benefit from GVC participation. Knowing these 

advantages and understanding a few common patterns allows the analyst to use the indicators of this 

tool to map the country’s GVC integration. Combining this with the potential determinants of GVC 
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participation (section 4.3) is a good starting point to develop a GVC-related industrial policy and 

potential upgrading paths. 

 

Increased productivity and economic growth 

There seems to be a positive correlation between GVC participation and GDP per capita, which is 

mainly driven by increased productivity. Firms can specialize, benefitting from even finer international 

division of labour and allowing them to make use of very particular comparative advantages10 in 

specific tasks. Compared to traditional trade, countries do not necessarily need to be able to have 

comparative advantages in entire industries.11 This (hyper-) specialization typically leads to increased 

productivity and hence to economic growth more in general.12 Participation in global value chains also 

leads to increased access to global markets, which is another avenue for firms to grow. 

An increase of GVC participation by 1 per cent increases per capita income by more than one per cent 

on average (World Bank, 2020). This effect is also significantly larger than for traditional trade’s impact 

on growth.  

By breaking down GVC participation even further into simple and complex GVC trade (Box 2), research 

has found that complex GVC trade is more volatile than other forms of trade (WTO, 2019). This means, 

it grew faster in economic booms but also declined faster in economic downturns. Several indicators 

in this tool allow the analyst to calculate backward and forward participation as well as distinguish 

traditional trade from GVC trade. 

Access to better/cheaper inputs and better technology 

Firms can potentially have access to better (cheaper, more sophisticated) inputs by being in a value 

chain. Given that many value chains and their respective production steps are coordinated by a lead 

firm (compare section 1.2 on GVC governance), imported inputs might very well be tailor-made for 

the subsequent domestic production step(s).13  

These buyer-seller relationships are often much deeper, more stable and more coordinated than 

interactions happening with traditional trade. This also allows GVC participants to potentially have 

easier access to better production technology or technology embedded in imported goods (and 

services). Compared to traditional trade, this might further increase learning opportunities on both 

the import as well as the export side. The World Bank (2020) calls these GVC relationships a ‘vehicle 

for technology transfer’ (p.70). One of developing countries’ best chance to use very modern 

technology is probably through GVCs that are coordinated by lead firms in high-income countries.  

 

10 A comparative advantage is a task a country, subsector or firm can perform relatively well (or relatively best among its 
options). With trade data a ‘revealed comparative advantage’ often shows up as an above-world-average export of 
particular goods. See EQuIP tools 2 and 3 for more details. 

11 Compare the discussion on comparative advantage in EQuIP tools 2 (manufacturing trade) and 3 (diversification and 
upgrading). 

12 Compare discussions about productivity in EQuIP tool 1 (structural change and productivity). 

13 A more thorough discussion of technology adoption and all its potential effects can be found in EQuIP tool 8 on 
digitalization. 
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Indicators in this tool allow studying the sources and types of imported inputs in value chains 

(industries, level of technological sophistication). It is further possible to look at detailed imported 

goods using gross trade data. 

Additional employment, income and reduced poverty 

Even though the biggest ‘gains from trade’ typically do not include increases in employment, trade 

can create additional jobs. Understanding where and why jobs have been created in relation to GVC 

participation can have important implications for policy. Based on several case studies (World Bank, 

2020) we know that firms that are engaged in GVCs are typically larger, more capital-intensive and use 

more labour-saving technology. From this point of view GVC participation would show a decreased 

chance for job creation. However, despite these facts, jobs in developing countries were mostly 

created due to scale effects – firms grew because of increased exports. While this is true also for trade 

in general, the effects were more pronounced for GVCs in some countries.14 If these additional jobs 

meant people moving from less productive to more productive tasks, then this is part of successful 

structural change. There is additional evidence (World Bank, 2020 and WTO, 2019) that GVC firms 

employ a relatively higher share of women than their non-GVC peers. 

Increased productivity also leads to higher wages, especially for tasks that are considered more skill 

intensive. Similar to the fact that highest economic growth rates were experienced by countries that 

moved from exporting commodities to light manufacturing (Figure 8), wage growth showed the same 

pattern. Through the various effects discussed, GVC participation has shown to help in reducing 

poverty. To study this aspect and see if there are correlations, the analyst can combine indicators from 

this and other EQuIP tools (gender equality as well as income and employment). 

Positive spillovers 

Some of the potential benefits discussed above might be reinforced when we consider the network 

nature of value chains. Growth in one industry will lead to demand for upstream industries’ goods and 

services. This is especially relevant if these industries are domestic. Most jobs related to GVC 

participation are created in firms of domestic upstream industries (WTO, 2019), more than in the 

exporting firms. 

The learning-from-trading arguments (see also EQuIP tool 2 on manufacturing trade) can also be 

enforced through linkages within the economy. The extent to which this is true will depend on the 

type of GVC governance – the organizational form – and thus power structure between GVC 

participants. The indicators of this tool can show how industries are connected to other domestic and 

foreign industries. 

Upgrading 

Related to all topics discussed above (learning, increased productivity, access to markets, access to 

technology) is the fact that firms that participate in GVCs can gradually upgrade towards more 

sophisticated products and production processes. They can also move to other parts of the value 

chains or even new value chains altogether that allow for more value addition and accumulation of 

 

14 WTO (2019) concludes that relationship of GVC participation and job creation is not positive for all studied cases. See also 
the discussion on risks of GVC participation. 
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human capital (skills, knowledge). This in turn might lead to further increases in productivity, sales, 

jobs, etc. The direction of causality is not always clear between all the mentioned factors, but it should 

highlight how they can all set in motion a positive development. Academic literature usually 

distinguishes between economic and social upgrading.  

Focusing on economic upgrading, Humphrey and Schmitz (2002) distinguish between the following 

types of upgrading:  

1. Process upgrading: where firms improve the efficiency in producing a given type of output.  

2. Product upgrading: where firms engage in the production of more sophisticated and higher-

value products.  

3. Functional upgrading: where firms acquire new roles or functions – usually in the high-value 

capture segments – in a given value chain.  

4. Chain upgrading: where firms move into different value chains.  

Social upgrading refers to advantages coming from GVC participation for workers such as more jobs 

or increased wages (see EQuIP tool 5 on income and employment and tool 6 on gender equality in 

manufacturing). Environmental upgrading refers to firms or industries becoming more energy efficient 

or producing in a more environmentally friendly manner (see EQuIP tool 7 on industry and 

environment). This raises the issues if “upgrading” is the outcome of a self-organizing gradual 

integration of local firms in GVCs or if it is subject to government intervention. Section 1.4 talked about 

social and environmental upgrading in the context of resilient and sustainable value chains. 

The dynamics of upgrading can differ greatly between countries and industries with positive and 

negative economic, social and environmental effects. UNIDO (2015) argues that simply participating 

in a GVC does not automatically benefit firms; the same is true at the industry and country level. 

Hence, it is important to relate levels of upgrading with associated positive and negative impacts. 

 

Given the advantages, the following discusses risks that are potentially associated with the 

participation in GVCs. Being aware of these is important when defining policy goals, in the 

implementation of policy measures as well as in the monitoring and evaluation of existing and future 

policies.  

Remaining stuck in low-skill or low-tech activities 

Low wages in developing countries have always been an important incentive for foreign direct 

investments (FDI) and therefore also for GVC participation. Given the average lower level of 

capabilities in developing countries, this often leads to activities that are less skill demanding or ‘low-

tech’. As discussed above, this could be an initial step towards learning and upgrading for firms 

participating in GVCs. However, there is a risk that this might not happen, with firms consequently 

remaining stuck in activities that generate less income and positive spillovers. The potential reasons 

for a lack of upgrading are manifold (World Bank, 2020). They include 1) a lack of necessary skills or a 

wrong skill mix, and the inability to learn from the tasks at hand or the technology used, and 2) a 

particular power structure within the value chain and asymmetric information between buyers and 

sellers, or between the lead firms and their subsidiaries and many other determinants of GVC 
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participation which are discussed in section 4.3. These can be enabling factors – or, if lacking – 

obstacles for participation in or upgrading within value chains.  

While the data only allows to look at GVCs at the subsector level, we can still make use of some 

indicators of the present tool as well as indicators from other tools to proxy the level of low-skill or 

low-tech activities. On the subsector level, we can see their technological classification15 and how the 

composition of industries has changed over time. Using indicators on detailed trade (goods) we can 

check if the export basked has become more or less sophisticated or if it remained somewhat the 

same (compare also Tool 3 on diversification and upgrading). 

Distributional effects 

Trade in general and GVC trade in particular can lead to more demand for labour and thereby create 

jobs for the domestic population. However, this demand is probably skewed towards higher-skill 

labour (skill level in the local context). This also includes many services which make up 40 per cent of 

manufacturing value added on average (World Bank, 2020). Trade theory tells us that trade will 

generate winners and losers and, given that labour demand will increase more for the highly skilled, 

it also entails that the low-skilled are probable losers from trade and GVCs. The more educated the 

labour force, the fewer losers are generated as people can adapt faster. Industrial policy that fosters 

GVC participation has to take into account possible distributional effects.  

While the present tool does not provide indicators about the skill mix, GVC participation could be 

related to indicators from EQuIP tool 5 (income and employment) and tool 6 (gender equality in 

manufacturing), although data scarcity is a potential bottleneck for the analysis. 

Labour-saving technology 

One of the potential benefits of GVC participation is the adoption of technology. A recurring concern 

is the fact that newer technology will lead to job loss or even replace entire job types. In the past, this 

has often been the case and the work force has had to adapt, but new jobs were also created. New 

technology often requires a higher level of skills or different skills (which might increase wage 

inequality, see above), but it is often also labour-saving as automation becomes more important. This 

might even make low wages less relevant for the choice of where to locate value chain segments. It is 

a chance and a threat at the same time (WTO, 2019). Whether new technology poses a threat to 

manufacturing jobs in developing countries is a matter of tasks (some are still labour-intensive) and 

of time. In the short run, more jobs might outpace labour from new technology due to increased 

demand.  

An additional aspect is the dissemination of technology across GVC participants, and this is in part 

driven by the power structure or GVC governance. Governments can make sure that domestic firms 

benefit when designing laws on incoming foreign investments. Related to the other risks above, 

(hyper-) specialization might lead to new tasks carried out by firms in GVCs that even use new 

technology. However, for a general learning effect to take place, tasks must not be too specific. If they 

were, then skills might not be transferable to other industries. Find further discussion in EQuIP tool 8 

on digitalization.  

 

15 See also Annex I. 
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Now that we have introduced the concepts, some global patterns, as well as potential benefits and 

risks from GVC participation, the next section will provide indicators that can be calculated with data 

from international databases. After that – and keeping the arguments from the current section in mind 

– section 4 discusses what this implies for industrial policy. 

  



 23 

3 Methodology and indicators 

This chapter discusses indicators for understanding different aspects of GVC participation. They reflect 

many aspects discussed in the previous chapter and will be used for policy discussion later. 

The majority of indicators presented here can be easily calculated in spreadsheet software such as 

MS Excel without much prior knowledge of the topic. Some are even ready-to-use once downloaded.  

Section 3.1 discusses the attractiveness of a country to foreign investors. Section 3.2 shows indicators 

about a country or industry’s backward and forward participation in GVCs as well as related indicators, 

all calculated with OECD TiVA16 value-added trade data. Section 3.3 uses UN COMTRADE gross trade 

data to discuss indicators that can show in more detail what kind of goods are traded by different 

industries.  

It is important to understand that analysis of GVCs typically uses different kinds of trade data than 

most other trade analysis. Section 3.2 is based on value-added trade data, while section 3.3 is based 

on gross trade data. Box 3 clarifies some differences and shows advantages and disadvantages of 

different data types. 

 

Box 3. Trade data types and choice of data 

Traditional gross trade data measures goods as they cross borders. Customs offices need to classify 
goods according to the Harmonized Commodity Description and Coding System (HS), and they are 
registered with number codes to identify what they are and to check if any tariffs are applied. UN 
COMTRADE offers bilateral gross trade data up to 6 digits, which is relatively detailed but not as detailed 
as tariff-level data used by many customs offices. The advantages of gross trade data include the large 
country coverage, a relatively high degree of detail about the traded goods and the relative timeliness. 
This data can be easily downloaded17 and there exist online platforms that provide nice graphs on 
various trade aspects. Section 3.3 will exploit the level of detail to provide additional indicators on trade. 

The biggest downside of gross trade data is that it cannot be connected to domestic production. The 
analyst does not know which industry imported certain goods, neither do they know whether 
intermediate goods are transformed to final goods in the export market or whether they are processed 
and exported to third countries. However, since the analysis of GVCs is precisely about the trade 
relations of industries as part of multi-stage production networks, we need to also use different data. 

Value-added trade data is one aspect of inter-country input-output models. These models depict 
domestic and foreign relations of a country’s industries. In doing so, the analyst can study where 
industries source their inputs and where goods and services are used or consumed. A major advantage is 
that with this data, the analyst can model backward and forward participation of industries. It shows 
which industry sources their inputs from which other domestic or foreign industry and whether an 
industry’s output ends up as intermediate in other industries or in domestic or foreign final demand. The 
biggest disadvantages - and the reason for section 3.3 - is the lack of detail about which goods are 
traded. Another downside is the smaller country coverage and slightly less timely data compared to gross 
trade data. Also, value-added trade is not observed data but constructed data from economic models. 
While it often still conforms to aggregate values of traditional gross trade data, it might not conform 

 

16 The reader is advised that database providers often update their database and potentially their interface. Explanations 
about the interface, variable names, etc. are thus subject to change. 

17 ‘Easily’ refers to the technical aspect of finding the data. However, for many applications it is a lot of data which 
sometimes requires multiple queries and downloads. 
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when disaggregated. However, for a general overview and the purpose of this tool, it is sufficiently 
accurate. 

Choice of value-added trade database 

Section 3.2 uses OECD TiVA data because out of all the various alternatives, it is the most up-to-date and 
it offers a user-friendly interface where data can be easily downloaded. Data is available up to 2020 for 
76 economies covering the majority of worldwide GVC trade. Industries or subsectors in this database 
also relate to 2-digit ISIC rev. 4 industries, a classification used by many other databases and EQuIP tools 
when discussing subsector-level data. 

Given that the construction of value-added trade data is based on input-output models, countries need 
to report the necessary raw data in order to be covered in databases such as OECD TiVA. Most low-
income and many middle-income countries are not (yet) covered in this database. Alternative databases 
include the World Input-Output Database (WIOD), UNCTAD’s Eora database or the Asian Development 
Bank’s GVC database. They are either more out-of-date or less detailed but may contain information on a 
country that is not covered in OECD TiVA. The World Bank also offers GVC related indicators via their 
WITS platform.  

If a country is not covered in any of these databases, GVC analysis is restricted to gross trade data as 
discussed in section 3.3 or to analyses of specific value chains in a country requiring firm-level surveys 
(compare  UNIDO’s Industrial Value Chain Diagnostic for Policy Making). 

 

 

Indicator 1: Net  inward FDI  

Foreign direct investments (FDI) are investments done in a country by a firm from another country. 

Compared to purely financial investments, FDI tends to be interested in operating in the other country 

by buying large parts of firms or entire firms. In the context of GVCs, this means firms that outsource 

tasks of the value chain to other countries (see section 1).  Inflows of FDI into a country can be a 

measure of attractiveness of a country to foreign investors. This can have many reasons including low 

taxes, a skilled workforce, or resources. 

Strategic questions: 

• What is the extent of incoming foreign direct investments?  

• Measured by incoming FDI, has the country managed to increase its attractiveness for 
foreign investors over time? 

Calculation: The net share of incoming FDI in GDP is measured as: 

𝐹𝐷𝐼𝐴
𝑖𝑛𝑤𝑎𝑟𝑑,𝑠ℎ𝑎𝑟𝑒= 

𝐹𝐷𝐼𝐴
𝑖𝑛𝑤𝑎𝑟𝑑

𝐺𝐷𝑃𝐴
 

𝐹𝐷𝐼𝐴
𝑖𝑛𝑤𝑎𝑟𝑑 = foreign direct investments coming into country A 

𝐺𝐷𝑃𝐴 = gross domestic product in country A 

  

https://learning.unido.org/course/view.php?id=107
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Variables required Data source Notes 

Inward FDI 

GDP 

World Development Indicators (link)  

UNCTAD data (link) 

ICT Investment Map (link) 

The indicator is readily available without the need for 
calculation. Values are typically provided in current prices. 

Detailed data on FDI are provided from the annexes of the 
World Investment Report (UNCTAD, 2022). 

 

Figure 9 shows net inward FDI flows into three African countries as percentage of their GDP. If the 

share in GDP increased (decreased) then FDI growth would be faster (slower) than the growth of the 

entire economy.  

 

Figure 9. Net inward FDI in GDP 

 

The countries taken into consideration here have shown that, on average, they decreased their shares 

of FDI in GDP starting from the early 2010s. Similar to the overall graphs on world trade and GVC 

participation, this shows that activities of international firms have decreased, relatively speaking. 

A country that wants to boost its attractiveness for foreign investors should aim to see increasing 

numbers of this indicator. 

 

This section uses OECD’s 2021 TiVA (Trade in Value Added) data to derive indicators on the interplay 

of domestic and foreign industries, including backward and forward GVC participation.18 The aim of 

 

18 The reader can find  additional descriptions of all indicators used here in the OECD TiVA User Manual. 

https://data.worldbank.org/indicator/BX.KLT.DINV.WD.GD.ZS
https://unctadstat.unctad.org/EN/Index.html
https://www.investmentmap.org/home
https://worldinvestmentreport.unctad.org/world-investment-report-2022/
https://www.oecd.org/publications/guide-to-oecd-tiva-indicators-2021-edition-58aa22b1-en.htm
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this subchapter is to define indicators that allow the analyst to decompose trade into components 

that provide more information on GVCs than traditional trade data can.  

There are many ways to look at exports. Most often (compare Tools 2 and 3 as well as section 3.3) we 

look at exports either at the subsector level or we look at different (groups of) goods that make up the 

export basket. In any case, the basis for this kind of analysis is recorded trade flows of goods. The data 

used in this subchapter, however, is fundamentally different.  

Instead of looking at exported goods (in their observable entirety), we first look at the origin and 

destination of different shares. Instead of looking at an exported bike as a bike, we want to understand 

which share of the bike’s value was created domestically, which share was created outside the 

industry of interest, and further, where exactly did the inputs come from? Instead of studying only the 

destination of the bike, we are interested in its eventual use. In the spirit of thinking about shares, we 

typically measure only the part of the exports that was created domestically when studying their 

eventual use.  

Every indicator will be described in detail, and we will use graphical illustrations to help the reader 

distinguish them. The names of the OECD TiVA indicators and references to the TiVA interface are 

potentially subject to change when OECD updates their database.  

The analyst studies data always from the point of view of a country (A) and a subsector (i) of interest. 

The subsequent indicators can be used both at the country level and the country-subsector level.19 

Figure 10 will be used in different versions to show the different indicators. The main logic of this part 

of the tool, which also conforms with the definitions in Box 3, follows Wang and Zhu (2017) and can 

also be found in WTO (2019). 

 

Figure 10. How domestic and foreign subsectors are connected 

 

A subsector creates its output by combining inputs from other sources and its own value-added. Inputs 

can be sourced from other domestic subsectors, or they can be imported. The subsequent output of 

the subsector is either used domestically as intermediates by other domestic subsectors or final 

 

19 Exports in the TiVA database are measured in basic prices (since they originate from inter-country input output tables in 
basic prices) while exports in gross trade databases (e.g., UN COMTRADE) are measured at purchaser’s prices (even 
COMTRADE measures exports different from imports). This and other assumptions made in the creation of the data, will lead 
to total exports that are different from traditional trade data bases. Also, when looking at total exports with TiVA, they 
include services which are absent from most trade databases and which are an additional asset of value-added trade data.  

subsector of interest

Country A Country A

domestic subsectors

domestic consumers

World World

domestic subsectors

foreign subsectors
foreign intermediate 

and final demand

Value-added

Inputs

imports
exports
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consumers, or it is exported to foreign subsectors (intermediates) or foreign final demand. Some of 

these connections are relevant for studying a country’s or subsector’s integration or participation in 

global value chains.  

The key questions the analyst will be able to answer after this section are the following:  

• How much is a country integrated in GVCs and how does this compare to traditional trade? 

How did participation in GVCs change over time and how does it compare to other 

countries? 

• Which (types of) subsectors (low-tech, medium-tech, high-tech) are most integrated into 

GVCs and how did this change over time and compared to other countries?  

These questions require the analyst to use most of the following indicators and they will be analyzed 

together at the end of this section. There are further questions that can be answered by just analyzing 

single indicator, such as: 

• What share of a country’s or industry’s exports are sourced domestically? Which domestic 

industries are sourcing from which other domestic industries, thereby potentially creating 

positive (increased demand, technology transfer) or negative (economic shocks) spillovers? 

• What are the most important partner countries (source and destination of GVC trade 

flows)? 

 

 

Indicator Used variables Rationale 

2.  
Share of domestic value 

added (DVA) exports 
in total exports 

• Domestically created value-added by 
exporting country or subsector 

• Total exports by exporting country or 
subsector 

Shows the share of exports that was 
generated in the domestic economy (by 
domestic subsectors). 

3.  
Direct DVA 

• DVA from exporting subsector itself  The subsector’s own contribution. 

4.  
Indirect DVA 

• DVA from other domestic subsectors 
sourced by exporting subsector 

Shows other domestic sources (subsectors) 
of inputs and thus highlights domestic 
interconnectedness. 

5.  
Share of foreign value-

added (FVA) in 
exports 

• Imported value-added by exporting country 
or subsector 

• Total exports by exporting country or 
subsector 

Shows the share of exports that was 
originally imported. A measure of backward 
linkages and thus backward participation of 
a country or subsector. 

6.  
Share of foreign 

value-added FVA in 
exports by source 

country 

• Imported value-added by exporting country 
or subsector and by (foreign= source 
country 

• Total exports by exporting country or 
subsector 

The same as indicator 5 but broken down 
by source country. Shows which foreign 
countries acted as suppliers of 
intermediates for domestic exporting. 

7.  
Share of foreign value-

added FVA in exports by 
source subsector 

• Imported value-added by exporting country 
or subsector and by (foreign) source 
subsector 

• Total exports by exporting country or 
subsector 

The same as indicator 5 but broken down 
by source subsector. Shows which foreign 
subsectors acted as suppliers of 
intermediates for domestic exporting. 

8.  • Domestic value-added exports of final 
goods (for foreign final demand) by 
exporting country or subsector  

Traditional trade, as there is only one 
border crossing and no production 
happening in the destination country. 
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The following discusses every indicator in detail, shows the calculation and data source as well as 

derivative indicators, i.e., further breakdowns. The economic and policy-relevant interpretation is 

postponed to section 4 once all indicators are introduced.  

GVC indicators are typically calculated as shares of total exports of a country, sector or subsector. 

However, as with all (economic) indicators, sometimes it is also insightful to look at absolute values 

and not only shares.20 

Indicator 2: Domestic  value added in exports  

Domestic value added (DVA) in exports consists of all value added embodied in exported goods and 

services that were created domestically (Figure 11). Despite the fact that many goods and services are 

a combination of domestic and foreign inputs, this indicator only looks at the share of value added 

embodied in exports coming from the domestic side. 

If a semi-finished bicycle was imported and only the brakes were added domestically before exporting 

the bicycle again, then only the share of the brakes in the value of the entire bicycle would show as 

exported domestic value added, while the rest would count as foreign value added.21  

 

 

20 A decreasing share might occur at the same time as an increase in the absolute value (of the numerator). 

21 Despite using a particular good as an illustrative example, the data is available at the industry level only. Shares therefore 
refer to DVA of the entire subsector, not single goods.  

Share of DVA exports of 
final goods in total 

exports 

• Total exports by exporting country or 
subsector 

9.  
Share of DVA exports of 

intermediates in total 
exports 

• Domestic value-added exports of 
intermediates by exporting country or 
subsector 

• Total exports by exporting country or 
subsector 

GVC trade, as there is cross-border 
production taking place.  

10.  
Share of DVA in third 

country exports 

• Domestic value-added exports by third 
countries 

• Total exports by exporting country 

• Total exports by exporting subsector 

GVC forward participation. Intermediates 
cross at least two borders and in at least 
two of the countries is some processing 
happening. 
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Figure 11. Concept: DVA 

 
Source:  author’s elaborat ions  

 

The reader should be aware that the notation refers to subsector values, but it is also possible to  look 

at more aggregate versions. For easier readability, the index for time is dropped as all variables are 

defined for a given year. Whenever developments over time are shown, 2012 and 2018 are used.22  

Strategic question: 

• What share of exports was created domestically? Compared to gross trade, which measures 
the entire value of the export, this only shows the own contribution in exports. It considers 
value-added created anywhere in the domestic economy.  

Calculation: Domestic value added (DVA) as a share of exports is measured as: 

𝐷𝑉𝐴𝑖,𝐴=
∑ 𝐷𝑉𝐴𝑖,𝐴,𝐵𝐵

∑ EXP𝑖,𝐴,𝐵𝐵

 

∑ 𝐷𝑉𝐴𝑖,𝐴,𝐵𝐵  = domestic value-added by subsector i in country A that is ultimately exported to all countries B 

∑ EXP𝑖,𝐴,𝐵𝐵  = total exports of subsector i in country A exported to all countries B 

 

The analyst can also look at only the numerator to study absolute values instead of the share. 

 

Variables required Data source Notes 

Domestic value added by 
industry 

Total exports by industry 

OECD TiVA 2021 
edition 

link to website  

The indicator can either be downloaded directly as “Domestic value-
added share of gross exports (EXGR_DVASH)” under Principal 
Indicators or calculated by using the “origin of value-added in gross 
exports” table. The latter provides the absolute numbers. 

 

 

22 2018 because it is the newest year in the TiVA database. 2012 is rather arbitrary from an economic point of view but is the 
first year in the UN COMTRADE HS2012 classification used in section 3.3 thus allowing the analyst to use both databases for 
the same span of time. 

Country A

subsector of interest

Country A

World World

domestic subsectors

foreign subsectors
foreign intermediate 

and final demand
foreign inputs

other domestic inputs

Value-added

imports
exports

https://www.oecd.org/sti/ind/measuring-trade-in-value-added.htm


 30 

Caution  

DVA is expressed as share of total exports of the industry when looking at industry-level data or as share of 
total country exports when looking at country-level data. The analyst can choose a country and subsector of 
interest. However, the variable (EXGR_DVASH) is only available for the world as partner. The subsector-
specific bilateral versions of this indicator need to be calculated manually using the ‘origin of value added’ 
tab of the TiVA website. 

 

Figure 12 shows DVA for two countries in 2018 and their change from 2012. While Myanmar 

decreased their DVA of exports to the world, Cambodia slightly increased it. A decrease here means 

that Myanmar decreased its share of exported value added that was created domestically, hence 

increasing imported inputs. However, DVA is measured as a share. A decreasing share can still mean 

that Myanmar increased its domestic inputs, but it might have increased the imported inputs more. 

 

Figure 12. DVA (Country Level, partner: World) 

 

Figure 13 shows the same countries but broad economic sectors (Box 4). 

 

Box 4. TiVA and ISIC subsectors 

‘Broad economic sectors’ refer to 1 -digit ISIC (International Standard Industrial Classification) sectors, 
which typically distinguish Agriculture, Industry and Services. Here, we can break down industry further 
into its parts. ‘Subsector’ will be used in the description of most indicators to refer to 2-digit subsectors, 
see also Annex I for details. 

 

The highest shares of DVA in both countries are in agriculture. Cambodia’s DVA barely changed during 

the selected period, while Myanmar decreased DVA in all sectors. In terms of GVC participation, this 

means a decrease of DVA is equivalent to an increase in FVA, i.e., increasing backward participation 

or a relative increase in the use of imported inputs (indicator 5).  
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Figure 13. DVA (Sector Level) 

 

Creating more value domestically is often a stated policy goal. Whether an increasing share of DVA in 

exports is a valid policy goal will be discussed in section 4.2 once all indicators are introduced, as they 

cannot always be interpreted in isolation.  

As this indicator refers to DVA created anywhere in the domestic economy, the next two indicators 

break this down into own-subsector and other domestic subsector contributions.  

 

Indicator 3: Direct DVA 

One of the largest benefits of value-added trade data and the underlying input-output tables is the 

possibility to study relations between domestic subsectors. A subsector does not only import certain 

inputs, but a share of inputs comes from other domestic subsectors.  

The direct DVA refers to the share of exported domestic value-added that was created only by the 

subsector of interest (Figure 14). It is important to understand that this is not simply equivalent to the 

value-added of the subsector as some value-added will most likely end up in the domestic economy. 

It only refers to value-added that is exported. 
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Figure 14. Concept: direct DVA 

 
Source:  author’s elaborat ion  

 

Strategic question: 

• To what extent does exported domestic value-added originate in the subsector of interest?  

Calculation: Direct DVA is measured as: 

𝐷𝑉𝐴𝑖,𝐴
𝑑𝑖𝑟𝑒𝑐𝑡,𝑠ℎ𝑎𝑟𝑒=

∑ 𝐷𝑉𝐴𝐵 𝑖,𝐴,𝐵
𝑑𝑖𝑟𝑒𝑐𝑡

∑ 𝐷𝑉𝐴𝑖,𝐴,𝐵𝐵
  

∑ 𝐷𝑉𝐴𝐵 𝑖,𝐴,𝐵
𝑑𝑖𝑟𝑒𝑐𝑡 = domestic value added (DVA) created only by subsector i in country A exported to all partners B 

∑ 𝐷𝑉𝐴𝑖,𝐴,𝐵𝐵 = DVA exported by subsector i in country A to all partners B 

  

Country A

subsector of interest

Country A

World World

domestic subsectors
other domestic inputs

foreign subsectors foreign inputs
foreign intermediate 

and final demand

Value-added

imports
exports
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Variables required Data source Notes 

Direct domestic value added 
by exporting subsector 

Total domestic value added by 
exporting subsector 

OECD TiVA 2021 edition 

link to website 

The indicator can be downloaded directly as “Direct domestic 
value-added content of gross exports (EXGR_DDC)” under 
Principal Indicators. To calculate the share, the analyst also 
needs DVA of the subsector (“EXGR_DVA)”.  

 

Caution  

The analyst must ensure to select ‘World’ as the partner, which is meaningless here but otherwise hides 
these variables (indicators 3 and 4).   

 

This indicator is best combined with the next one, which is its counterpart. 

 

Indicator 4: Indirect DVA 

Indirect DVA is the part of DVA that is supplied by other domestic subsectors and eventually exported 

by the subsector of interest.  

 

Figure 15. Concept: indirect DVA 

 

Strategic question(s): 

• To what extent does exported domestic value-added originate in other domestic 
subsectors? 

• Which are those other domestic subsectors? 

  

Country A

subsector of interest

Country A

World World

Value-added

domestic subsectors
other domestic inputs

foreign subsectors foreign inputs
foreign intermediate 

and final demand
imports

exports

https://www.oecd.org/sti/ind/measuring-trade-in-value-added.htm
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Calculation: DVA sourced from other domestic subsectors as share of total DVA by the subsector of 

interest is measured as: 

𝐷𝑉𝐴𝑖,𝐴
𝑖𝑛𝑑𝑖𝑟𝑒𝑐𝑡,𝑠ℎ𝑎𝑟𝑒=

∑ 𝐷𝑉𝐴𝐵 𝑗≠𝑖,𝐴,𝐵
𝑖𝑛𝑑𝑖𝑟𝑒𝑐𝑡

∑ 𝐷𝑉𝐴𝑖,𝐴,𝐵𝐵
  

∑ 𝐷𝑉𝐴𝐵 𝑗≠𝑖,𝐴,𝐵
𝑖𝑛𝑑𝑖𝑟𝑒𝑐𝑡

 = domestic value-added (DVA) created by domestic subsectors j, used and exported by subsector i 

in country A to all partners B 

∑ 𝐷𝑉𝐴𝑖,𝐴,𝐵𝐵 = DVA exported by subsector i in country A to all partners B 

 

Variables required Data source Notes 

Indirect domestic value added 
by domestic subsectors 

Total domestic value added by 
exporting subsector 

OECD TiVA 2021 
edition 

link to website 

When the analyst is only interested in the total shares of direct and 
indirect DVA, they can download the numbers from the Principal 
Indicators.  

If the analyst is interested in the domestic subsectors that supplied 
inputs, the indicator must be calculated by downloading data from 
the ‘Origin of value added in gross exports’ table. This table shows 
the interconnections of the subsectors. 

 

Figure 16 distinguishes the share of exported DVA coming from the subsector itself (direct) and the 

share of exported DVA originating from other domestic subsectors (indirect). Subsectors are grouped 

by their technological intensity (Box 5). 

 

https://www.oecd.org/sti/ind/measuring-trade-in-value-added.htm


 35 

Figure 16. Share of direct and indirect DVA 

 

Box 5. Technology classification 

Since this is very much relevant for policy implications and discussion (in most EQuIP tools), we will show 
and group subsectors by their level of technological intensity (low-tech, medium-tech, medium-high-
tech). This tool uses UNIDO’s version of an OECD classification (UNIDO, 2010) which classifies subsectors 
into technology categories based on the subsector’s relative spending on research and development.  

This classification exists for both ISIC revision 3 and 4. The OECD TiVA database reports subsectors that 
conform to ISIC revision 4, 2-digit level – some of them grouped together (see also Annex I for details). 
This allows to use the technology classification with some exceptions. First, we introduce an L/M 
category for ISIC subsectors 31-33, which are reported together by TiVA. However, 31 (furniture) is low-
tech, while 32 and 33 are medium-tech. Second, the UNIDO technology classification defines three 3-
digit subsectors (ships/boats, ammunition, and medical and dental instruments) that are exceptions to 
their parent 2-digit subsector. However, given the lack of granularity of the data, we cannot make these 
distinctions and always report only 2-digit subsector values. 

 

Cambodia and Myanmar are very different in this respect. The majority of DVA of Cambodia’s 

subsectors is created by themselves with rubber, plastics, food, beverages, and tobacco industries 

being the exceptions. In the case of Myanmar, about half of the subsectors source more respectively 
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less than 50 per cent from other domestic industries in order to create their exports. This might point 

to more complex goods produced for exports in Myanmar.23 

Taking the food, beverage, and tobacco industry as example, we can study the sources of indirect 

domestic value-added (Figure 17). 

Of all the domestic inputs used by the food, beverage, and tobacco subsector (that are not supplied 

by the subsector itself and that eventually are exported), the largest inputs – not surprisingly – came 

from the agriculture sector. The remaining inputs were mostly sourced from various service sectors 

such as wholesale or retail trade services, transport, warehousing, etc. The difference between the 

two countries is that Cambodia used a relatively smaller share of agriculture inputs in relation to 

service inputs. It might well be the case that Cambodia and Myanmar export different types of food 

products and export them to different markets requiring a different mix of inputs.  

 

Figure 17. Indirect DVA food industries Cambodia and Myanmar, 2018 

 

Section 3.3 and EQuIP tool 2 (manufacturing trade) use gross trade data which can be used to look at 

detailed exported goods. Additionally, the analyst can check the source subsectors of imported inputs 

(see next indicator). Cambodia might import relatively more agriculture products than they source 

domestically when comparing to Myanmar.  

Before decomposing domestic value-added (DVA) further to see what it is used for, we look at foreign 

value-added (FVA). 

 

23 Section 3.3 will introduce data that allows approximating if this is true. 
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Indicator 5: Foreign value added in exports  (backward partic ipation)  

Foreign value-added (FVA) shows the imported inputs that were used to create exports. A country 

could be integrated into GVCs but only add a small value-added domestically. In such a case, FVA 

would be a large number. The share of FVA in total exports of the country or subsector is called 

‘backward linkages’ or ‘backward participation’ in GVCs, as it shows how much a country or subsector 

is sourcing abroad in order to create its exports. It thus also represents complex GVC trade (Box 2) 

that crosses borders at least twice. 

 

Figure 18. Concept: FVA 

 

Strategic question(s): 

• What share of exports was sourced abroad? This is the amount or share of exports that  
was not created domestically and thus called “foreign value-added in exports”.  

Calculation: Foreign value added (FVA) as share of exports is measured as: 

𝐹𝑉𝐴𝑖,𝐴=
 ∑ ∑ 𝐹𝑉𝐴𝑖,𝐴,𝐵𝑗∈𝑖𝐵

∑ EXP𝑖,𝐴,𝐵𝐵

 

∑ ∑ 𝐹𝑉𝐴𝑖,𝐴,𝐵𝑗∈𝑖𝐵  = Value added sourced by subsector i in country A from all foreign sources B to create exports 

∑ EXP𝑖,𝐴,𝐵𝐵  = Total exports of subsector i in country A to all destinations B 

 

As with DVA, the analyst might want to look at absolute values as well as the shares. Backward 

participation is defined for shares, but the absolute value is also interesting. 

 

Variables required Data source Notes 

Foreign value added by 
subsector and sourced from 
all countries 

Total exports by subsector 

OECD TiVA 2021 
edition 

link to website  

The indicator can either be downloaded directly as “Foreign value-
added share of gross exports (EXGR_FVASH)” under Principal 
Indicators or calculated by using the “origin of value-added in gross 
exports” table. 

  

Country A

subsector of interest

Country A

World World

domestic subsectors

foreign subsectors
foreign intermediate 

and final demand

DVA

FVAimports
exports

https://www.oecd.org/sti/ind/measuring-trade-in-value-added.htm
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Caution  

When the analyst does not need to distinguish the foreign source countries and subsectors (indicators 6 and 
7), they can download EXGR_FVASH and select ‘World’ as parnter. In the calculation of indicators 6 and 7, 
the analyst must use the 'origin of value-added in gross exports' table on the TiVA website. 

 

Figure 19 shows FVA for the same countries as above. The bars of Figure 19 and Figure 12 now add 

up to 100 per cent of exports. Cambodia decreased its backward participation from 2012 to 2018 at 

relatively high levels, while Myanmar almost doubled its value during the same period of time, 

however it started from only about 9 per cent in 2012.  

 

Figure 19. FVA (Country Level) – Backward Linkages/Participation 

 

The same analysis can be performed again on the sector or subsector level for broad economic sectors, 

as shown in Figure 20. Myanmar increased its backward participation in every sector, often doubling 

it in only six years. While Cambodia decreased its backward participation in every sector, it still shows 

higher shares in 2018 when compared to Myanmar.  

 

Figure 20. FVA (Sector Level) – Backward Linkages/Participation 

 

Both countries are in the same world region and have a comparable GDP per capita. In a way, this 

could make Cambodia a benchmark for Myanmar when looking at GVC indicators. However, the 

analyst should additionally look at all subsequent indicators, including the export composition in terms 
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of subsectors or goods, in order to determine how similar or different they are. From the first GVC 

indicators alone, we do not know the size of different subsectors or the absolute size of respective 

exports.24  

Figure 21 shows values for manufacturing subsectors. Medium-high tech subsectors are typically more 

backward linked than other subsectors. They make use of relatively more imported inputs in order to 

create their products and exports.  

Depending on the exact inputs, this would confirm the arguments from section 2.1 that highlighted 

the possibility and potential importance of imported technology in GVCs. Whether an increase in FVA 

is advantageous or not, is discussed once all indicators are introduced.  

 

Figure 21. FVA (Subsector Level) – Backward Linkages/Participation 

 

 

24 EQuIP tools 1 (structural change, productivity and innovation), 2 (manufacturing trade) and 5 (income and employment) 
discuss the details on how to calculate different measures for size of subsectors.  
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Indicator 6: FVA by source country  

The analyst can further exploit the richness of the data to gain additional insights. While the previous 

figures showed the extent of backward linkages in total, the analyst might want to know which 

countries acted as source and which foreign subsectors delivered inputs to the domestic industry of 

interest (Figure 22). 

 

Figure 22. Concepts: FVA by source countries and subsectors 

 

Strategic question(s): 

• Which foreign countries supplied the country or subsector of interest with inputs in order to 
create its exports? 

Calculation: FVA by source country is measured as: 

𝐹𝑉𝐴𝑖,𝐴,𝐵=
∑ 𝐹𝑉𝐴𝑖,𝐴,𝑗,𝐵𝑗

∑ ∑𝐹𝑉𝐴𝑖,𝐴,𝑗,𝐵𝑗𝐵

 

∑ 𝐹𝑉𝐴𝑖,𝐴,𝑗,𝐵𝑗  = Value added sourced by subsector i in country A from all subsectors in country B  

∑ ∑𝐹𝑉𝐴𝑖,𝐴,𝑗,𝐵𝑗𝐵  = Value added sourced by subsector i in country A from all foreign sources  

 

Variables required Data source Notes 

Foreign value added by 
source country  

Total exports of exporting 
subsector 

OECD TiVA 2021 
edition 
link to website  

For FVA by source country, the indicator needs to be calculated by 
using the “origin of value-added in gross exports” table. The analyst 
must select the exporter country and industry of interest and select 
TOTAL industry origin of value-added. 

 

Figure 23 uses the Philippine’s computer industry (high-tech) as an example by showing the origin of 

imported inputs by country. The Philippines mainly imported goods and services from China, the 

Republic of Korea, the United States, and Japan. With the exception of the U.S. and Germany, most 

inputs were sourced within the region, pointing to the importance of regional value chains. 

Country A

subsector of interest

Country B

foreign subsector 1

foreign subsector 2 World

Country C

foreign subsector 1

foreign subsector 2

Country D

foreign subsector 1

foreign subsector 2

foreign intermediate 

and final demand

DVA

FVAimports
exports

https://www.oecd.org/sti/ind/measuring-trade-in-value-added.htm
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Figure 23. FVA by Country 

 

Indicator 7: FVA by source subsector  

We can determine which countries a subsector sourced its inputs from (indicator 6),  

and also from which foreign subsectors.  

Strategic question(s): 

• Which foreign subsectors delivered inputs to the domestic subsector of interest to create  
its exports? 

Calculation: FVA by foreign source subsector is measured as: 

𝐹𝑉𝐴𝑖,𝐴,𝑗=
∑  𝐹𝑉𝐴𝑖,𝐴,𝑗,𝐵𝐵

∑ ∑𝐹𝑉𝐴𝑖,𝐴,𝑗,𝐵𝑗𝐵

 

∑  𝐹𝑉𝐴𝑖,𝐴,𝑗,𝐵𝐵  = value added sourced by subsector i in country A from foreign subsectors j from all countries B 

∑ ∑𝐹𝑉𝐴𝑖,𝐴,𝑗,𝐵𝑗𝐵  = value added sourced by subsector i in country A from all foreign subsectors and countries 

 

Variables required Data source Notes 

Foreign value added by 
sourcing domestic 
exporting subsector and 
foreign subsectors 

OECD TiVA 2021 
edition 
link to website  

The indicator needs to be calculated by using the “origin of value-
added in gross exports” table. The analyst must select the subsector i 
of interest, the year(s) of interest and the exporting country A of 
interest. Then data by source country B and subsector j must be 
downloaded and can subsequently be summed over B and j. The 
analyst must make sure that country A is excluded from the source 
countries, as this constitutes DVA, not FVA. 

 

https://www.oecd.org/sti/ind/measuring-trade-in-value-added.htm
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Figure 24 shows which foreign subsectors supplied inputs to the Philippine’s computer industry in 

2018. 20 per cent of imported inputs were goods from other foreign computer industries, most likely 

parts and components.25 Figure 24 additionally shows that more than 30 per cent of imports were 

services. Services are an integral part of manufacturing which also explains why increased 

manufacturing can have positive spillovers into the service sectors. Imported services can even be 

provided by the lead firms in a particular value chain.  

 

Figure 24. Source of FVA by subsector 

 

Figure 23 and Figure 24 highlight the potential complexity of value chains as they show many sourcing 

countries and industries. First, it highlights that traditional trade data cannot deliver a similar picture 

as we do not know which imported goods are used by which firms to produce which other goods.26 

Second, it shows the amount of diversification in sourcing inputs. EQuIP tool 3 ‘diversification and 

upgrading’ provides indicators that can help quantify diversification in production and trade. 

Despite having one indicator for source countries and one for source industries, the analyst can of 

course combine both to get more insights. Indicators 3 and 4 showed domestic relations and indicators 

5-7 showed the sources of imported inputs. The remaining indicators in this section discuss the 

destination and uses of exported value-added, specifically focusing on the domestic value-added of 

exports. 

 

 

25 Data used in section 3.3 sheds more light on what exactly was imported.  

26 Section 3.3 still gives some first indication on how to approximate aspects of GVC trade with gross trade data. 
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Indicator 8: Domestic  value added in f inal  goods exports  

We distinguish between ‘final goods’ and ‘intermediate goods’ depending on the use of exports by 

the destination country. Given that we are technically talking about shares and not goods, it is also 

possible to talk about ‘exports for final demand’ and ‘exports for intermediate demand’. If exports are 

directly for final demand, then no more processing is happening in the destination country, which – 

using our definitions (Box 2) – is considered traditional trade. If, however, exports are for foreign 

intermediate demand, then processing takes place, and the export is considered GVC trade. 

Both exports for final as well as intermediate demand are (most likely) created using both domestic 

as well as foreign value added. The subsequent indicators only consider the share of DVA in those 

exports. DVA in exported final goods and DVA in exported intermediates thus sum to total DVA of the 

country or subsector respectively.  

 

 Figure 25. Concept: DVA in foreign final and intermediate demand 

 

Indicator 8 is about the share of DVA in final demand, thus DVA in traditional trade. While this share 

could be calculated for many variables in the denominator, the OECD TiVA database provides the 

number as share of total subsector exports since DVA is also defined as share of subsector exports. 

Strategic question(s): 

• What share of exported final goods (or exports to foreign final demand) were created 
domestically? What is the share of DVA in exports for foreign final demand? 

Calculation: DVA in foreign final demand is measured as: 

𝐷𝑉𝐴𝑖,𝐴
𝐹𝐹𝑁𝐿𝐷=

∑ 𝐷𝑉𝐴𝑖,𝐴,𝐵
𝐹𝐹𝑁𝐿𝐷

𝐵

∑ EXP𝑖,𝐴,𝐵𝐵

 

∑ 𝐷𝑉𝐴𝑖,𝐴,𝐵
𝐹𝐹𝑁𝐿𝐷

𝐵  = DVA of subsector i in country A that is exported to foreign final demand in all countries B  

∑ EXP𝑖,𝐴,𝐵𝐵  = total exports of subsector i in country A to all countries B 

 

Variables required Data source Notes 

DVA in exports of final 
goods 

OECD TiVA 2021 
edition 
link to website  

The indicator can be downloaded as ‘Domestic value added in 
exports of final products as share of total gross exports 
(EXGR_FNLDVASH)’ under Principal Indicators. 

Country A

subsector of interest

Country A

World World

domestic subsectors

foreign subsectors FVA

intermediate demand 

(GVC trade)

final demand 

(traditional demand)

DVA

imports
exports

https://www.oecd.org/sti/ind/measuring-trade-in-value-added.htm
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Caution  

This indicator is available for a country and subsector of interest but only for the ‘World’ as partner. If the 
analyst is interested in bilateral data, they can use ‘Domestic value added in foreign final demand, partner 

shares (FFD_DVAPSH)’. The resulting numbers represent shares (%) of ∑ 𝑫𝑽𝑨𝒊,𝑨,𝑩
𝑭𝑭𝑵𝑳𝑫

𝑩  and thus sum to 100. 

 

Figure 26 shows DVA in exports of final goods from manufacturing sectors for four South European 

countries. Portugal has slightly decreased its DVA in the exports of final goods while the others have 

increased it. That is, the others have relatively increased their domestic inputs relative to their foreign 

inputs when producing and exporting to foreign final demand. 

 

Figure 26. DVA in Exports of Final Goods 

 

We do not count exports to foreign final demand as GVC trade. GVC trade includes production sharing, 

i.e., processing takes part in both countries of the trade flow. If exports go to final demand, there is 

no more processing in the foreign country. However, it will be the case that some parts of these 

exports were created in a value chain and the export to foreign final demand constitutes the very last 

step of this value chain. The indicator does not allow to distinguish this (Box 6) as it always counts all 

prior inputs, no matter where they came from. If they included foreign inputs, it is the last step of the 

value chain. If they only included domestic inputs, then it would not be a global value chain, according 

to this tool’s definition.  

 

Box 6. First and last stages in GVCs (OECD vs. WITS) 

The OECD TiVA database does not distinguish between ‘two-way’ GVC trade and one-sided GVC trade. 
The first stage of a value chain will most likely be captured, as processing happens in the first and 
subsequent stages. The last stage, however, when goods are finalized and delivered to final demand, 
might not be captured in GVC trade as in this case there is no processing in the destination country. 
While it is possible to calculate GVC-related exports to final demand, the indicators in OECD TiVA do not 
and the calculation is more advanced. 

An alternative source that does distinguish one-way and two-sided GVC trade is the World Bank’s WITS 
database. It has advantages and disadvantages compared to the OECD database used in this tool. The 
analyst should ultimately use both in tandem.  

The advantages of WITS include: 

https://wits.worldbank.org/gvc/global-value-chains.html
https://wits.worldbank.org/gvc/global-value-chains.html
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• It provides data also for countries not covered in OECD  

• GVC-related output: it calculates GVC participation not only in terms of exports but also in terms of 
output. That is, the share of a subsector’s output that directly or indirectly ends up in other countries’ 
output or exports 

• It provides graphs 

The disadvantages include: 

• Only countries covered in the Asian Development Bank’s database (and OECD) have data for recent 
years 

• There are fewer indicators calculated and readily compared to the OECD (this might change) 

• The interface is not as user-friendly, detailed information cannot be selected but all data has to be 
downloaded before any calculations can be done 

 

Indicator 9: Domestic  value added in i ntermediate exports (GVC trade)  

The previous indicator showed the share of DVA in exports to foreign final demand. The following 

indicator refers to the share of DVA in the exports of intermediate goods (Figure 25). Depending on 

the use of these intermediates, we distinguish simple from complex GVC trade. Simple GVC trade 

occurs when the exported intermediates are used to create goods for the same market. Complex GVC 

trade occurs when the exported intermediates are used and the resulting products, goods or services 

are exported further. First, let’s look at DVA in exports of intermediates in total.27 

Strategic questions: 

• What share of exported intermediates was created domestically?  

• What is the share of DVA in foreign intermediate demand? 

Calculation: The share of DVA in exports for intermediates is measured as: 

𝐷𝑉𝐴𝑖,𝐴
𝐼𝑁𝑇=

∑ 𝐷𝑉𝐴𝑖,𝐴,𝐵
𝐼𝑁𝑇

𝐵

∑ EXP𝑖,𝐴,𝐵𝐵

 

∑ 𝐷𝑉𝐴𝑖,𝐴,𝐵
𝐼𝑁𝑇

𝐵  = domestic value added in intermediates created by subsector i in country A and exported to  

all countries B 

∑ EXP𝑖,𝐴,𝐵𝐵 = total exports of subsector i in country A to all countries B 

 

Variables required Data source Notes 

DVA in exported 
intermediates 

Total exports 

OECD TiVA 2021 
edition 
link to website  

The indicator can be downloaded as ‘Domestic value added in 
exports of intermediate products as share of total gross exports 
(EXGR_INTDVASH)’ under Principal Indicators. 

  

 

27 Section 3.3 as well as EQuIP tool 2 (manufacturing trade) discuss the analysis of intermediate goods with gross trade data 
(UN COMTRADE) while the present section looks at only the share of intermediates that was created domestically.  

https://www.oecd.org/sti/ind/measuring-trade-in-value-added.htm
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Caution  

This indicator is available for a country and subsector of interest but only for the ‘World’ as partner. If the 
analyst is interested in subsector-specific bilateral data, they can refer to ‘Domestic value added in exports 
of intermediate products, partner shares (EXGR_INDVAPSH)’. The resulting numbers represent shares (%) of 
∑ 𝑫𝑽𝑨𝒊,𝑨,𝑩

𝑰𝑵𝑻
𝑩  and thus sum to 100. 

 

Figure 27 shows that Spain and Italy have slightly increased their shares of DVA in intermediate 

exports from 2012 to 2018. All four countries have a higher share of DVA in intermediate exports 

compared to DVA in final goods exports (compare Figure 26). This means, these countries produce a 

relatively higher share of intermediates domestically compared to the share of domestically produced 

goods for final demand. On the one hand, this could mean they are more heavily involved in the middle 

of value chains. On the other hand, does the share of DVA also depend on the types of exported 

goods? Complex goods are produced by multiple countries, potentially leaving a relatively smaller 

share for the exporter of the final good.  

 

Figure 27. DVA in Intermediates 

 

Looking at manufacturing subsectors (Figure 28) we see a large variation across countries and 

subsectors as well as over time. A general observation is that the share of exported intermediates 

where value was added domestically is most prominent in medium-tech subsectors.  
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Figure 28. DVA in Intermediates by Exporting Manufacturing Subsector 
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Indicator 10: Domestic  value added in foreign exports (forward partic ipation)  

Indicator 9 showed the share of DVA in exports of intermediates irrespective of their final destination. 

Now we distinguish the exports of intermediates into simple and complex GVC trade. The latter gives 

forward participation as it is about production sharing across two borders. It tracks the importance of 

domestically created inputs used in third countries.  

 

Figure 29. Concept: complex GVC trade 

Source:  author’s elaborat ion  

 

The OECD TiVA database provides two versions of this variable. When looking at the most aggregate 

versions (total economy, country of interest vs. the world) both can be used for country-level analysis 

as they give the same numbers. They show the domestic value-added (DVA) embodied in foreign 

exports as a share of the domestic (original) exports.  

Example: Austria exported 230 billion USD worth of goods and services to the World in 2018.28 Of all 

these exports, the share of value added created in Austria (indicator 2) was 69 per cent. Some of this 

exported DVA was used as inputs (intermediates, indicator 9) by second countries to generate exports 

to third countries. The sum of Austrian DVA inputs that ended up in exports to third countries 

amounted to a value that is equivalent to 23 per cent of Austrian gross exports, i.e., approximately 53 

billion USD. This means, forward participation of Austria at the country-level was 23 per cent in 2018.  

Strategic questions: 

• What is amount (share of total exports) of domestic value added (DVA) in exports to third 
countries? This defines forward GVC participation on the country level.  

  

 

28 According to UN COMTRADE, it was only 176 billion USD but they use different data sources and methods. UN COMTRADE 
also does not count services. 

Country A

subsector of interest

Country B World

complex GVC 

trade

DVA

FVA

intermediate demand 

(GVC trade)

exports

exports
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Calculation: The share of DVA in the exports to third countries (DVX) is calculated as:  

𝐷𝑉𝑋𝐴,𝐵=
∑ 𝐷𝑉𝐴𝐴,𝐵,𝐶𝐶

EXP𝐴,𝐵
 

∑ 𝐷𝑉𝐴𝐴,𝐵,𝐶𝐶  = DVA generated by country A used as inputs by partner country B in their exports to all countries C 

EXP𝐴,𝐵 = Total exports of country A to country B 

 

Variables required Data source Notes 

DVX by exporting country OECD TiVA 2021 
edition 
link to website  

The indicator can be downloaded as ‘Forward participation in GVCs: 
Domestic value added in foreign exports as share of gross exports, by 
foreign exporting country (FEXDVAPSH)’ under Principal Indicators. 

 

Caution  

When looking at the variable ‘Forward participation’, the analyst can choose a country of interest and a 
partner country of interest (as in Figure 29). The third country exports always refer to the partner country’s 
exports to the World. The analyst can also choose ‘World’ as partner country and not distinguish single 
partner countries. This variable is only available for the economy as a whole. 

 

Figure 30 shows the share (in percent) of DVA of three countries in their respective total gross exports 

that ended up in third country exports. DVA that crossed not one but at least two borders amounted 

to more than a fifth of total exports for all three countries.  

 

Figure 30. Forward participation, country-level 

 

The second version of this variable can be used for subsector-level analysis. It shows the equivalent 

domestic value-added embodied in foreign exports as a share of the domestic (original) subsector 

exports. It is, however, only available for the world as partner and thus does not allow to distinguish 

different partner exporters.  

Strategic questions: 

• What is the share of subsector DVA in the exports to third countries? This defines forward 

GVC participation on the subsector level.  

https://www.oecd.org/sti/ind/measuring-trade-in-value-added.htm
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Calculation: The subsector share of DVA in the exports to third countries (DVX) is calculated as:  

𝐷𝑉𝑋𝑖,𝐴=
∑ ∑ 𝐷𝑉𝐴𝐵 𝑖,𝐴,𝐵,𝐶𝐶

∑ EXP𝐴,𝐵𝐵

 

∑ ∑ 𝐷𝑉𝐴𝐵 𝑖,𝐴,𝐵,𝐶𝐶  = DVA generated by subsector i in country A used as inputs by all countries B  

in their exports to all countries C 

∑ EXP𝐴,𝐵𝐵  = Total exports of country A to all countries B 

 

Variables required Data source Notes 

Domestic value added in 
foreign exports 

Total subsector exports 

OECD TiVA 2021 
edition 
link to website  

The indicator can be downloaded as ‘Domestic value added 
embodied in foreign exports as share of gross exports 
(EXGR_DVAFXSH)’ under Principal Indicators. 

 

Figure 31 breaks down forward participation of the same three small open European economies by 

manufacturing subsector. Overall, values are largest in medium-high and high-tech subsectors. This 

indicates that these countries are integrated in high-tech value chains.  

Take Austria as an example: Austrian production of cars and car parts is among its largest groups of 

exported goods (approximately 5 per cent of total exports in 2018). The indicator shows that the 

amount of Austrian domestic value-added from its motor vehicle subsector that ended up in other 

countries’ exports to the world, was about 3.5 per cent of total exports. The remaining 1.5 percentage 

points were either Austrian exports to final demand or exports of intermediates that were not used 

for further exports but remained in the export destination country.   

In a way, this shows that more value is being added by Austrian firms being suppliers of car parts for 

other manufacturers (such as Volkswagen) than being a supplier of cars.  

 

https://www.oecd.org/sti/ind/measuring-trade-in-value-added.htm
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Figure 31. Forward participation by subsector 

 

To summarize this section, Table 1 lists the availability of different dimensions for the various 

indicators. Some of them are available directly from the OECD TiVA interface, others have to be 

manually calculated, while some are not available or do not apply for certain indicators. It is easiest to 

look at country-level or subsector-level indicators with respect to exports to the World. It gets more 

involved when the analyst is interested in bilateral versions of the indicators.  
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Table 1. GVC indicator dimensions in OECD TiVA database 

Indicator 
Subsector of choice 
with partner World 

Partner country of 
choice for only 
total economy 

Both subsector 
and bilateral data 
at the same time 

Indicator 2: Domestic value added (DVA) as share in  
gross exports  M M 

Indicator 3: Direct DVA  N/A N/A 

Indicator 4: Indirect DVA  N/A N/A 

Indicator 5: Foreign value added (FVA) as share of  
gross exports (backward participation)  N/A N/A 

Indicator 6: FVA by source (partner) country N/A M M 

Indicator 7: FVA by source (partner) subsector M N/A M 

Indicator 8: DVA in exports for final demand    

Indicator 9: DVA in exports for intermediate demand    

Indicator 10: DVA in foreign exports (forward participation) M M X 

NOTES:  

: to download directly, M: must be calculated manually, X: does not exist and cannot be calculated easily, N/A: does not apply here 

 

 

The previous indicators were all calculated with trade in value-added data from OECD’s TiVA database. 

It allows for many interesting insights on how industries are related within countries and across 

borders. They also measure backward and forward linkages, two main indicators in the analyses of 

global value chains.  

The current section uses gross trade data from UN COMTRADE. It should be viewed as a 

complementary analysis, as it does not allow relating imports to exports in the same way as above. 

However, the data is much more detailed and granular in terms of the traded goods. It has to be noted 

that the value of total bilateral trade flows from TiVA most likely will not correspond to bilateral trade 

flows from UN COMTRADE. This is because the source of the raw data is different and TiVA exports 

include all goods and services while COMTRADE reports goods only. 

GVC integration discussed above is mainly concerned with measuring trade interlinkages between 

countries or subsectors that explain were inputs come from and how they are used. There are, 

however, other aspects of GVC integration that cannot be studied with this type of data. If the analyst 

finds, for example, that a country used 50 per cent of foreign value-added in order to create its 
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exports, it is still not clear what these inputs were exactly. Even the data used above can only show 

industry-level relations.  

The following chapter discusses indicators that can be used to complement the analysis of GVC 

integration. If the analyst wants to study GVCs as described above for countries that are not included 

in the OECD TiVA database, then indicators of this section might be the only option to study GVCs on 

a macro level.  

Irrespective of the use case (complementary or alternatively to value-added trade data), we suggest 

using UN COMTRADE’s Broad Economic Categories (BEC) classification in its 5th revision, which allows 

to distinguish different types of trade flows. Figure 32 gives an overview of the structure of BEC rev. 

5.29 

 

Figure 32. Structure of BEC rev. 5 

 

BEC rev. 5 allows to look at30: 

1. Primary intermediate goods: raw materials such as goods from the extractive industries, 

farming, forestry, or fishing delivered to the manufacturing industries that are used as 

inputs. They include goods that are partly processed (e.g., ginned cotton) but the main 

added value is generated in further processing and manufacturing. 

 

29 Despite being defined for the aggregates ‘broad economic categories’, this document is focused on goods aggregated at 
the ISIC industry level since it also corresponds to OECD’s TiVA industries. Annexes I and II discuss technical details on how to 
use the classification. This means, the broad categories themselves are not used but the subsequent dimensions are. 

30 This tool does not provide COMTRADE indicators on services despite them being mentioned in Figure 32. The typical user 
of this tool will not be able to download service data without special access to COMTRADE. The WITS platform which is the 
main data supplier for most people does not provide services either.  
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2. Generic processed intermediate goods: goods that have undergone some transformation 

and value-addition before being used as inputs. ‘Generic’ refers to goods that do not need to 

be specified to very detailed industry requirements but that can relatively easily be 

produced and traded between actors that do not have other relations. These goods are 

more likely included in upstream parts of a global value chain.  

3. Specific processed intermediate goods: specific goods are those that need to comply with 

very detailed industry requirements. These requirements make it necessary for producers 

and buyers to coordinate the production of the goods. Coordination is a major feature of 

global value chains (compare also section 0 on GVC governance) and these types of goods 

might constitute a major part of industrial value chains. 

4. Primary and processed final consumption goods: goods that are either of primary or 

processed character and consumed by households. Processed final consumption goods 

might represent the very last step in the value chain despite being counted as ‘traditional 

trade’ in the previous chapter as there is no more production taking place in the final 

destination. 

5. Generic or specific gross fixed capital formation: generic or specific goods (used by firms) 

that are not used up in the production process in the same year, e.g., machines. Only few 

goods might also be used by households (e.g., cars). 

 

Key questions that can be answered after this section include the following: 

• What share of imports are intermediates? This is loosely related to foreign value-added 

(backward linkages) although it is a much broader concept with gross trade data. Of these 

imported intermediates, what share is in low-tech, medium or medium-high tech 

subsectors? Of these intermediates, what share of goods are ‘specific’ vs. ‘generic’? The 

latter distinction might narrow down GVC-related goods. 

• What share of a country’s exports are made of primary goods (most often commodities)? 

This typically indicates low-tech, low value-added goods and a relatively low level of 

sophistication of the export basket and the local manufacturing sector. 

• What share of a country’s exports are intermediates? This would be loosely related to 

forward GVC participation.31 Of these intermediates, what share is in low-tech, medium or 

medium-high tech subsectors? Of these intermediates, what share of goods are ‘specific’ vs. 

generic? The latter distinction might help narrowing down GVC-relevant goods. 

  

 

31 However, trade in value-added data only considers the domestic part while gross trade data would count the entire good, 
irrespective of the share of DVA in its creation. This will lead to different shares comparing the different datasets. 
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Box 7. BEC rev. 5 categories – practical issues and data sources 

As the overview in Figure 32 shows, there are multiple dimensions a good can be classified in (end-use, 
processing, etc.). However, there are goods that cannot be uniquely assigned a category. A car could be 
both a final consumer good or – when used by firms – a capital good. The category in this case might look 
like ‘CONS/CAP’ or ‘CAP/CONS’ to indicate this unclear assignment. In order to not exclude potentially 
important groups of goods in the analysis and to keep the number of groups at a managing level – and 
also for the sake of keeping interpretation manageable – the analyst must decide how to aggregate 
these. 

For this purpose, in the following analyses, goods with mixed categories are assigned to the category 
named first. A good designated as ‘CONS/CAP’ will be aggregated to final consumption goods, not capital 
goods. This is the same approach as in EQuIP Tool 2 (manufacturing trade). The analyst may find 
additional useful ways of aggregating and showing this data.  

While the different BEC categories are very interesting and insightful, it is important to note that when 
aggregating trade data to ISIC subsectors (which corresponds to the GVC subsectors of section 3.2), not 
every subsector contains goods with all different characteristics. For example, the average wood 
subsector consists only of 10 per cent primary goods, the remaining 90 per cent are processed. The 
analyst must be aware of the overall subsector structure in order to not misinterpret results from 
indicator calculations. In this case, benchmarking against other countries might provide better insights 
than restricting the analysis to one country only. 

Before being able to follow and reproduce the indicator analysis described below, the analyst must 
perform several steps of data organization and data cleaning which are further described in Annex II. 

The analyst can also use the BACI dataset by CEPII instead of the raw COMTRADE data. While BACI uses a 
version of COMTRADE, it has some advantages and disadvantages. 

Biggest advantages:  

• Trade flows are balanced. Exports from A to B are equivalent to the imports of B from A. This is not 
necessarily the case for COMTRADE data for various reasons. 

• Users can download all detailed trade flows in bulk for a single year. This is not possible for most 
users of WITS or other sources of COMTRADE data. 

Biggest disadvantages: 

• There is no user-friendly interface that lets analysts download particular data. The user needs to 
download all data. This data cannot be opened in Excel but only in statistics software. The user needs 
skills in R, Stata or similar software to carry out the analyses. 

• The cleaning procedures that guarantee the balanced trade flows are not necessarily transparent or 
easy enough to follow for most users. 

 

Indicator Used variables Rationale 

11. 
Imports by BEC 

category 

Imports of goods by country or 
subsector and 

• category of end-use 

• stage of processing 

• specificity 

Combining different dimensions of BEC allows to 
calculate various indicators at once that can be useful in 
answering GVC related questions that cannot be 
answered with GVC indicators above such as: 

• importance of commodity exports (‘upstreamness’) 

• extent and technological sophistication of imported 
and exported intermediates 

• extent of ‘specific’ imports and exports narrowing 
down goods that are very likely traded in 
coordinated GVCs 

12. 
Exports by BEC 

category 

Exports of goods by country or 
subsector and 

• category of end-use 

• stage of processing 

• specificity 



 56 

EQuIP tool 2 on manufacturing trade discusses the BEC dimensions step-by-step and they can be 

insightful on their own. In the following, however, we show graphs and analyses that already combine 

different BEC dimensions. 

 

Indicator 11: Imports by BEC categories  

Section 3.2 focused on exports while the view on imports (for the country of interest) was mostly 

restricted on foreign value added (i.e., the share of exports that was originally imported and not 

created domestically). This was defined as backward linkages or backward participation in global value 

chains as it shows the imports (one border crossing) that end up in exports (second border crossing). 

With gross trade data such as UN COMTRADE, we cannot link imports to the user of the imports (Box 

8).  

 

Box 8. Connecting imports to exports with gross trade data 

Gross trade data such as the COMTRADE BEC rev.5 used here, does not allow to link imports to exports. 
In other words, it is not possible to “track” how value is added to particular products. For example, 
imports of semi-processed chemicals might not only be used to create processed chemical exports but 
might be used as well as inputs in other industries as the TiVA analysis has shown. However, for 
subsectors for which their own inputs are most important (compare Figure 16) one might make the 
following assumptions:  

• If countries only export primary goods and import processed goods of the same subsector, they may 
not have a developed enough industry that processes products and adds value. 

• If the share of primary imports is larger than the share of primary exports, it might mean that the 
subsector transforms parts of the raw materials into processed intermediates or final goods. 

• A high share of imports of processed intermediates and a high share of exports of final goods can 
potentially be an indication for an ‘assembly hub’. 

These arguments will hold only for a small selection of subsectors (see the Slovak car example below). 
The problem is, we do not really know. 

 

COMTRADE data in its BEC classification allows to study in much greater detail the type of goods that 

were imported by a country. While we cannot use the exact same definitions as with value-added 

trade data, we can at least distinguish final goods (traditional trade) from intermediate goods (GVC 

trade). Detailed COMTRADE data (HS 6-digit) can be aggregated at the country level, as well as at the 

subsector (ISIC 2-digit) level. Subsector in this section correspond to subsectors of section 3.2 (see also 

the Annex for more details). 
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Strategic question(s): 

• Which characteristics do imported goods have?  

- What share of imports are final goods vs. intermediate goods? 

- What share of imports are processed or primary goods? 

- What share of imports are generic or specific? 

- How sophisticated (in terms of technology) are imported goods? 

• How can we approximate GVC imports with gross trade data? 

Calculation: The share of imported goods by various BEC categories k is measured as: 

𝐼𝑀𝐴
𝑘=

∑ ∑ 𝐼𝑀𝑔,𝐴,𝐵
𝑘

𝐵𝑔

∑ ∑ ∑ 𝐼𝑀𝑔,𝐴,𝐵
𝑘

𝐵𝑘𝑔
   

∑ ∑ 𝐼𝑀𝑔,𝐴,𝐵
𝑘

𝐵𝑔  = imports of goods g by country A from all countries B (World) by category k. g can be single goods 

or groups of goods. k can be end-use categories, processing categories or specificity categories.  

∑ ∑ ∑ 𝐼𝑀𝑔,𝐴,𝐵𝐵𝑘𝑔  = imports of all goods from all countries (World) by country A 

 

Depending on the category chosen, this should always make the different categories add up to 100 

per cent of total imports. Of course, the analyst can mix different categories in the same analysis or 

graph. This is, however, not done below. 

 

Variables required Data source Notes 

Imports of HS 6-digit goods by 

• Importer country 

• Source country 

• BEC categories 

UN COMTRADE (link to WITS) 
or 
CEPII BACI (link) 

Data sources and data cleaning are discussed in 
Annex II. 

 

Caution  

Imports by subsector must not be interpreted as imports by the respective domestic subsector but as 
import of goods from the respective foreign subsector. 

 

To start the analysis, Figure 33 shows imports of four European countries by various BEC dimensions 

at the country level for the entire economy (imports of all goods – not including services). This analysis 

contains lots of information: intermediate goods as well as capital goods (top part of the figure) 

dominate the imports of all four countries. Despite a somewhat similar structure, Hungary’s share of 

intermediate imports is almost 10 percentage points higher than Slovenia’s.  

 

https://wits.worldbank.org/
http://www.cepii.fr/CEPII/en/bdd_modele/bdd_modele_item.asp?id=37
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Figure 33. Import Structure by BEC rev. 5 categories, 2018 

 

If we counted all intermediates as GVC trade, this would lead to backward participation numbers 

above 50 per cent, which is much higher than most estimates made with value-added trade data. This 

is due to a number of reasons. First, imports of services are ignored, not all of which would be GVC 

relevant. The larger the non-GVC relevant service imports, the smaller backward participation based 

on intermediate goods. Second, backward participation in section 3.2 only referred to intermediates 

that were ultimately used to create exports, which is only a fraction of all imported intermediates. 

While we cannot use this logic with gross trade data, BEC revision 5 provides other means of 

potentially narrowing down the relevant goods.  

The lower part of Figure 33 lists two more dimensions:  the stage of processing and if goods are generic 

or specific (compare the overview in Figure 32). Most value chains start with some raw material 

(primary intermediates) that are made into generic or specific intermediates and eventually become 

either goods for final consumption or capital goods.32 In case no value-added trade data is available, 

the analyst may want to use one or various subcategories to define GVC imports – there is no clear 

answer on what to choose.  

 

32 If one defines a particular value chain more narrowly, some of them might end with goods that are still labelled 
‘intermediate’. This is particularly the case when value chains consist of multiple sub-value chains. Car tires might be their 
own value chain but they are an intermediate to the ultimate final good.  
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The lower part of the figure breaks down final goods, intermediate goods and capital goods into their 

respective subcategories (summing to 100 per cent respectively). It highlights that in all countries the 

majority of intermediate imports are ‘specific’. That is, goods that are typically produced in value 

chains as they are made to particular or specific criteria.33 Slovenia is a country with a relatively lower 

share of specific intermediates, given it was also the country of the group with the lowest share of all 

intermediates. All four countries imported more processed than primary final goods. Except for 

Czechia, half of imported capital goods (mostly machines) were generic, and half were specific.  

Here, increasing backward GVC participation would show as increasing the share of intermediate 

imports, especially processed specific ones. Depending on the country and the position of their firms 

in value chains, it might even mean increasing the share of imported primary intermediates (e.g., in 

early stages of various food value chains).  

Related to the potential benefits and risks from GVC participation (section 2), it is also important to 

consider if the imported inputs are low-tech or high-tech. While with gross trade data we cannot know 

which subsectors use the imports, we can still distinguish the foreign subsectors (and their average 

technological intensity) that provided them. Given that the focus in most EQuIP tools is manufacturing 

and the technological classification is provided for manufacturing subsectors, we restrict the analysis 

to those. 

Strategic question(s): 

• Which foreign (ISIC 2-digit) subsectors provided imported goods? 

• Are these subsectors considered low-tech, medium-tech or medium-high & high-tech? 

Calculation: The share of imports by ISIC subsector is measured as: 

𝐼𝑀𝑗,𝐴=
∑ ∑ ∑ 𝐼𝑀𝑔,𝐴,𝑗,𝐵

𝑘
𝐵𝑔𝑘

∑ ∑ ∑∑ 𝐼𝑀𝑔,𝐴,𝑗,𝐵
𝑘

𝐵𝑗𝑔𝑘
   

∑ ∑ ∑ 𝐼𝑀𝑔,𝐴,𝑗,𝐵
𝑘

𝐵𝑔𝑘  = imports of all goods by country A sourced from foreign subsectors j from all source countries 

B (World). 

∑ ∑ ∑∑ 𝐼𝑀𝑔,𝐴,𝑗,𝐵
𝑘

𝐵𝑗𝑔𝑘  = imports of all goods by country A sourced from all subsectors and all countries B (World) 

 

While this aggregates over all categories and partners, the analyst can of course break down these 

indicators further. It might no longer be possible to show this information in one graph, however.  

 

Variables required Data source Notes 

Imports by subsector 
Total imports from world 

UN COMTRADE (link to WITS) 
or 
CEPII BACI (link) 

Data providers and data cleaning are discussed in Annex 
II. 

Figure 34 shows imports of goods from foreign manufacturing subsectors and groups them by these 

sectors’ technology class. It highlights a number of important insights: some subsectors have a 

particular structure; not every subsector provides capital goods, not all subsectors provide final goods, 

 

33 It has to be taken into account that a category with only two options (generic vs. specific) might include some examples of 
goods where the label might be counter-intuitive. The labels were assigned by industry experts.  

https://wits.worldbank.org/
http://www.cepii.fr/CEPII/en/bdd_modele/bdd_modele_item.asp?id=37
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etc. Some subsectors provide only intermediates, e.g., Basic Metals. The differences across countries, 

therefore, are more insightful than looking at a single country.  

 

Figure 34. Manufactured Imports, 2018 

 

The observed differences between Slovenia and Hungary from before (that were based on the entire 

economy) are again mirrored in Figure 34 (restricted to manufacturing imports). The differences 

between intermediate imports between them are mostly found in high-tech subsectors. Slovenia 

imported a relatively smaller share of fabricated metals intermediates, computer/electronics/optical 

intermediates, motor vehicles and other transportation parts. In this sense, Slovenia could be viewed 

as having less GVC imports in particular high-tech subsectors. If this also translates into a smaller 

backward GVC participation cannot be said as it depends on the use of these intermediates. Since 

Slovenia imported a relatively higher share of final goods it might be concluded that they are less 

integrated in high-tech value chains on the import side. If the analyst has only gross trade data 

available, this would be one way to approximate GVC backwards participation. 

In principle, the analyst could also break down the subsector values further into the remaining BEC 

categories. However, given that the subsectors (and respective type of goods) have a particular 

structure overall, the variation in the remaining categories is relatively limited. Most manufacturing 

subsectors only provide processed goods, for example. There would be a larger variation when 

considering the entire economy and all its subsectors.  
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For countries where value-added trade data exist, the judgement about GVC participation should be 

made with the indicators of section 3.2. The largest additional benefit from the analysis of COMTRADE 

data is the fact that the analyst can look at detailed goods (see Table 2 below).  

 

Indicator 12: Exports by BEC categories  

The analysis of exports has different implications than when looking at imports. However, in terms of 

data structure and calculations, it is the same.  

Strategic question(s): 

• Which characteristics do exported goods have?  

- What share of exports are final goods vs. intermediate goods? 

- What share of exports are processed or primary goods? 

- What share of exports are generic or specific? 

- How sophisticated (in terms of technology) are exported goods? 

• How can we approximate GVC exports with gross trade data? 

Calculation: The share of exports by various BEC categories is measured as: 

𝑋𝐴
𝑘=

∑ ∑ 𝑋𝑔,𝐴,𝐵
𝑘

𝐵𝑔

∑ ∑ ∑ 𝑋𝑔,𝐴,𝐵
𝑘

𝐵𝑘𝑔
   

∑ ∑ 𝑋𝑔,𝐴,𝐵
𝑘

𝐵𝑔  = exports of goods g by category k from county A to all countries B (World) 

∑ ∑ ∑ 𝑋𝑔,𝐴,𝐵
𝑘

𝐵𝑘𝑔  = total exports of all goods from country A to all countries B (World) 

 

Depending on the category chosen, this should always make the different categories add up to 100 

per cent of total exports. Of course, the analyst can mix different categories in the same analysis or 

graph. This is, however, not done below. 

 

Variables required Data source Notes 

Exports by subsector 

Total exports to World 

UN COMTRADE (link to WITS) 
or 
CEPII BACI (link) 

Data providers and data cleaning are discussed in Annex 
II. 

 

Figure 35 shows the total economy exports to the world of the same four countries as above in 2018. 

Contrary to the import side, Slovenia is now the country with the largest share of exported 

intermediates. Slovakia exports a much larger share of final goods while Czechia leads in the relative 

share of exported capital goods. Similar to imports, the lower part of the figure shows little variation 

across countries with the exception of the type of capital goods exported. Most exported final goods 

are processed, most exported intermediates are specific. A relatively typical picture for higher-income 

countries that are integrated in global value chains.  

https://wits.worldbank.org/
http://www.cepii.fr/CEPII/en/bdd_modele/bdd_modele_item.asp?id=37
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Figure 35. Export Structure by BEC rev. 5 categories, 2018 

 

The subsectors that explain Slovakia’s larger share of exported manufactured final goods include 

computer/electronics/optical equipment as well as motor vehicles (Figure 36). In particular, the large 

share of imported motor vehicle intermediates points to the fact that Slovakia might have a car 

industry that performs final assembly. In fact, Slovakia is home to plants producing for Volkswagen, 

PSA Peugeot Citroen, Kia Motors and others.34  

 

 

34 As was discussed above, gross trade data typically does not allow to connect imports of goods from a particular subsector 
to connect to exports of the same subsector but in some cases it works. Here it does as car intermediates will mostly be 
used by the domestic car industry. 
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Figure 36. Manufactured Exports, 2018 

 

In terms of exported intermediates, the structure across countries is similar in terms of shares. 

Exceptions where shares are slightly higher compared to the other countries include: furniture, 

electrical equipment, and other transport equipment in Czechia; non-metallic minerals, other 

manufacturing, motor vehicles in Hungary; beverages in Slovakia; and textiles, leather in Slovenia. 

To show the degree of detail in the raw data (HS 2012, 6-digit) that is used to create the figures in this 

section, Table 2 shows a small selection of data that can point at Slovenia’s and Slovakia’s integration 

into shoe value chains. The data is part of ISIC rev. 4 subsector 15 (leather) or TiVA subsector D13T15 

(textiles and apparel). This subsector is considered ‘low-tech’ by the OECD classification irrespective 

of the level of technology of the production processes in Slovenia and Slovakia. Their shoe production 

might be high-tech compared to low-income countries’ shoe production, but the classification is 

defined across subsectors and not across countries. This again emphasizes that benchmarking 

(comparisons across countries) should only be done with meaningful comparator countries. 

Table 2 shows that both countries import, and export specific intermediates used to make shoes. They 

either a) import different types of intermediates than they export (6-digit is still a group of goods 

despite being relatively detailed) or they b) import intermediates that are processed and still 

intermediates when they are exported. Both countries export more final shoes than they import, 

which – combined with the imports of intermediates – points to processing/final assembly taking place 

in both countries, which can be considered GVC trade.  



 64 

Table 2. Shoe Value Chains Slovenia and Slovakia 

Slovenia 

Good End-use Specificity 
Imports 

2018 
Exports 

2018 

Footwear; parts, uppers and parts thereof, other than stiffeners Intermediates SPECIFIC 32 9 

Footwear; parts, outer soles and heels, of rubber or plastics Intermediates SPECIFIC 11 26 

Footwear; n.e.c. in heading no. 6403, covering the ankle, outer soles 
of rubber, plastics or composition leather, uppers of leather 

Final goods  29 53 

Footwear; n.e.c. in heading no. 6403, (not covering the ankle), outer 
soles of rubber, plastics or composition leather, uppers of leather 

Final goods  66 49 

   Mio. USD 

Slovakia 

Footwear; parts, uppers and parts thereof, other than stiffeners Intermediates SPECIFIC 190 98 

Footwear; parts, outer soles and heels, of rubber or plastics Intermediates SPECIFIC 22 5 

Footwear; n.e.c. in heading no. 6403, covering the ankle, outer soles 
of rubber, plastics or composition leather, uppers of leather 

Final goods  80 194 

Footwear; n.e.c. in heading no. 6403, (not covering the ankle), outer 
soles of rubber, plastics or composition leather, uppers of leather 

Final goods  134 284 

Data Source:  UN COMTRADE, HS2012 ,  6-dig it,  IS IC rev.4:  1520  

 

Knowing the technical details of particular value chains, i.e., which inputs need to be combined to 

generate particular outputs makes it possible to approximately map parts of value chains with gross 

trade data.  

What will be missing is any form of service inputs as well as details about the domestic production. 

The analyst can refer to UNIDO’s ‘Industrial Value Chain Diagnostic for Policy Making’ manual or 

ValueLink2 to learn how to study particular value chains in much greater detail.35  

There can be many additional analyses carried out with BEC rev. 5 data, which are not shown here and 

were the reader is referred to other EQuIP tools (see section 5). Most related are tools 2 

(manufacturing trade) and 3 (diversification and upgrading). They include, for example, a) trade flows 

by trade partner (import source and export destination), b) measures of diversification (e.g., for the 

subset of intermediates or the subset of specific processed intermediates), c) measures of revealed 

comparative advantage, d) measures of upgrading (e.g., change in the share of high-tech subsector 

trade flows, change of the export unit-values), and others.  

 

35 This kind of analysis is not possible with freely available international data but requires industry expert interviews, firm 
level surveys, etc. 
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4 Policy options 

This section describes various aspects relating to GVC policies. First, it briefly discusses how the 

analytical EQuIP tools can be used in industrial policymaking more broadly. Second, potential GVC 

policy objectives are discussed and an overview of how the indicators can be used to answer questions 

related to objectives is provided. This section also gives an overview of determinants of GVC 

participation as they could be the particular target of policies when trying to increase GVC 

participation among domestic firms. In relation to the determinants, some policy instruments are 

discussed. 

 

The following text provides a brief overview of how to use EQuIP in strategy and policy design. A full 

discussion is available in EQuIP Tool 0: Evidence for industrial policymaking. 

Industrial policymaking can be described as a cyclical or iterative process (Figure 37).  

 

Figure 37. Industrial policy cycle 
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In the diagnostic phase, which requires analytical capacities, evidence (e.g. based on quantitative and 

qualitative data) is collected, systematically processed and used to identify policy challenges. 

Industrial strategies and related industrial policies are then defined to address these challenges. 

Industrial policy goals determine the choice of intervention areas and the formulation of suitable 

policy instruments. The implementation of these instruments is monitored and evaluated, with the 

results feeding back into diagnostics and evidence collection on progress made towards the intended 

industrial development targets, which completes the policymaking cycle. The cycle’s iterative nature 

implies that industrial strategies and policies align with the progress achieved in the country’s 

industrial development journey. In this dynamic process of accumulation and adjustment of industrial 

capabilities, emerging industrial development challenges and opportunities are continuously 

addressed.  

EQuIP diagnostic tools are designed to support the policymaking process. By implementing training 

programmes, they aim to increase policymakers’ analytical capacities and address the following three 

components of the policy cycle: 

• Building policy analytical capacity – diagnostics 

• Industrial strategy and policy formulation 

• Monitoring and evaluation. 

 

Building policy analytical capacity – diagnostics 

Conducting a comprehensive, multidimensional assessment of the present situation and performance 

of the industrial sector is the first step in the policymaking cycle. The EQuIP diagnostic tools provide a 

solid foundation for such an assessment which covers a range of economic, social, and environmental 

aspects. Each tool uses data-driven methodologies that serve as a reliable starting point for identifying 

areas that require further investigation. Additional in-depth examinations can take the form of 

additional quantitative research, such as using nationally available data, or qualitative research, such 

as reviewing existing reports, conducting interviews, or consulting national stakeholders and experts. 

Such comprehensive assessments of the country’s industrial sector on different economic, social and 

environmental aspects establish a minimum evidence base on which (evidence-based) strategies and 

policies can be formulated.  

 

Industrial strategy and policy formulation 

The process of strategy and policy design should be goal-oriented, evidence-based, and involves 

decision-making at five stages.  

The first step is to determine which national development goals industrial strategy and policy can 

best contribute to.  

The second step in the process is to design the industrial development strategy, which provides a 

general long-term view. This strategy outlines how inclusive and sustainable industrial development 

(ISID) contributes to national development goals.  

Based on the objectives embedded in the industrial development strategy, the associated industrial 

policy specifies the roadmap towards achieving the strategic goals in greater detail. Industrial policy 
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often narrows the scope of interventions, either by establishing general framework conditions for all 

economic activities (horizontal policy), or by providing targeted support to selected industries 

(vertical). The industry-related objectives outlined in the policy reflect the policy’s explicit goals for 

achieving ISID. These goals need to be detailed, measurable, achievable, relevant and time-bound 

(SMART), taking the country’s capabilities and limitations into account.  

To achieve the objectives, concrete changes in the behaviour of economic actors or the overall 

business environment are necessary. The intervention areas are derived from the objectives and 

specify the required changes.  

The evidence derived from applying the EQuIP diagnostic tools can contribute to all the steps 

described above, as the tools help identify the strengths and weaknesses of a country’s industrial 

sector and its subsectors and provide insights into the country’s past developments and offer 

comparisons with other countries. 

After the intervention areas have been defined, policymakers must select policy instruments, i.e. 

develop specific government interventions that drive the necessary changes. Policy instruments are 

the tools used to shape public- and private sector activities to achieve the specific goals set by the 

policy. Typically, several instruments are needed to achieve the intended outcome, hence 

necessitating the creation of a mix of policy instruments or a policy portfolio. 

Designing a policy instrument entails determining the objective it pursues, the type of intervention to 

implement, the expected outputs, the strategy to achieve the predefined results, the beneficiaries or 

target groups, access regulations (competitive or accessible to all beneficiaries), the source and 

amount of funding, and the time frame. 

 

Monitoring and evaluation 

The EQuIP diagnostic tools provide indicators and a logical sequence of decisions for designing 

strategies and policies for industrial development and serve as a starting point for establishing a 

monitoring and evaluation (M&E) system. An M&E system is essential for monitoring and evaluating 

not only policies, but also all types of interventions or instruments. Monitoring is a continuous process 

that provides regular feedback on progress towards achieving milestones and intended results. It 

focuses primarily on tracking spending in relation to an intervention, and whether the activities are 

being implemented according to the roadmap. Evaluation, on the other hand, involves regular reviews 

of the intervention’s results and its impact on the intended outcomes. The purpose of evaluation is to 

determine whether an intervention has the anticipated effects and whether it contributes to the 

continuous policy learning process that makes industrial policymaking inherently cyclical and iterative 

in nature (Figure 37).  

The following subchapters address policy options specific to this tool. 
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In section 2 we have discussed potential benefits and risks from participating in regional or global 

value chains. Ultimately, policy objectives that are derived from GVC participation include – among 

other things – a deepened global or regional market integration with an increase in export earnings, 

the generation of productive and inclusive employment, an increase in productivity, the generation of 

spillovers to (other) local subsectors, or firms’ abilities to upgrade their production processes. 

There are additional (policy-relevant) aspects of global value chain development that are not 

necessarily covered by indicators in this tool, but they are discussed in the introduction. They might 

require indicators of other EQuIP tools or other non-EQuIP methods. Ultimately, all GVC-related 

policies should help in delivering inclusive and sustainable industrial development (Figure 39). 

Increased backward and forward participation can potentially help achieve these objectives through 

various channels. Especially for developing countries, integration in GVCs has been highlighted in 

recent years as a key avenue for promoting industrial development. Integration in GVCs can be a route 

to industrial development because it enables developing countries to gain higher value for their 

exports, to benefit from the economies of scale associated with exporting to larger markets, and to 

improve their production processes, often drawing from innovation that is brought in by lead firms. 

Some developing countries were able to reap off significant economic and social developments from 

integration in GVCs. Indeed, experiences show that “little integration in GVCs” is not good for 

development (UNIDO, 2015). However, to realize real benefits from integration in GVCs, developing 

countries need to consider carefully economic, social, and environmental costs and values that 

industrial production generates.  

One potential trade-off should be discussed here. The higher backward participation (FVA), the lower 

domestic value-added (DVA). Countries typically want to increase their domestic value addition. At 

first glance this can only be achieved with less GVC integration, by definition. However, a subsector 

can grow its domestic value addition in absolute terms. The question in the context of GVCs is if 

exports should contain a higher share of value added that was created domestically (a relative 

concept). If this import substitution is achieved with restrictive trade policy, this might be back-firing. 

In most (especially high-income) countries, DVA decreased over time and backward participation 

increased, reflecting globalization and the role of GVCs overall. An increase in the exports of 

manufactured goods compared to commodities also typically comes with decreased DVA purely by 

the nature of manufacturing goods that use many imported inputs (especially high-tech goods). Cases 

such as Japan, the Republic of Korea, or Chinese Taipei (World Bank, 2020) all decreased their share 

of DVA (increased their backward participation) in the last four decades for these reasons. All these 

countries underwent a structural transformation and increases in income by integrating into the world 

economy, not shielding industries from it.36 The one exception of a country that increased their DVA 

while increasing exports and GDP was China. However, this did not come only with trade restrictions 

but with advancements in technology and productivity. It is not unreasonable to think that China will, 

at some point, show a decrease in DVA as well, also starting to off-shore particular tasks to lower-

income countries. Most empirical evidence therefore suggests that access to imports leads to higher 

quality inputs, eventually leading to increased domestic productivity, higher quality products, better 

export performance and more jobs. A decrease in DVA (as share of exports), is therefore not 

 

36 This might be different if the subsector is competing against subsidized goods.  
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necessarily a bad development. As with all policies, of course, the details matter. Policy must ensure 

that the risks of increased GVC participation as discussed above, remain minimal and the benefits for 

domestic producers are as large as possible. 

Related to the question of the extent of GVC participation is the question of the position of firms in 

value chains. One policy goal might suggest that countries should engage in those parts of the value 

chain where most value can be created. Early research (Shih, 1996) led to the so-called Smiley curve 

(Figure 38) which depicts the average value added depending on various value chain segments. This 

particular version was done for the personal computer industry and pointed to the fact that most 

value added is created at the very beginning and the very end as they include skill-intensive activities 

that typically add more value than assembly (in the middle).  

 

Figure 38. The smiley curve on value addition in value chains 

Source:  Mudambi,  2008  

 

The Smiley curve has been interpreted by many scholars in a way that firms should move away from 

the assembly or manufacturing segments of the value chain and engage in the production of more 

sophisticated end-products. This idea is partly spurred by the oft-cited iPad case-study (Kraemer et 

al., 2011), which highlights the low share of value added that assembly occupies in the production 

process; less than 5% of the sale value of the iPad remains in the People’s Republic of China.  

However, the Smiley curve may be of limited relevance in developing country contexts where firms 

have not even reached the required levels of manufacturing of intermediate products or are not even 

participating in GVCs at all. While intriguing as a concept, there is not only one Smiley curve. World 

Bank (2020) has shown that Smiley curves can be different for different subsectors, and they can be 

changing depending on the countries involved as well as based on technological change.  

The Smiley curve mainly represents discussions about economic upgrading in GVCs (compare section 

2.1). However, additional policy objectives include increased resilience and sustainability of GVCs, the 

latter meaning – among other things – social and environmental upgrading. To study these aspects, 

indicators from other tools are necessary.  

In the following, we repeat most of the questions stated at the beginning but now explain how the 

indicators can help in answering them, whether there is benchmarking potential and other remarks 

that might highlight trade-offs or risks. 
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FDI 

Question: How attractive is my country to foreign investors? 

Policy objective: Increased inward FDI.  

Indicators: Inward FDI in absolute numbers or as share of GDP. 

Interpretation: Increased FDI, especially relative to GDP, indicate more activity of foreign investors in the country. This 
can be due to various reasons such as a friendly business climate (e.g., low taxes), a skilled labour force or the existence 
of certain natural resources.  

Benchmarking: Benchmarking makes sense against countries that compete to attract foreign investments also. Ideal 
benchmark countries are of similar income per capita with similar export industries.  

Notes: The analyst should study the reasons for investors to come to the country. What do they find attractive or what is 
holding them back? 

 

GVC participation 

Question: What is the extent of GVC participation vs. traditional trade? 

Policy objective: Increased overall GVC participation.  

Indicators: Adding foreign value added in exports (backward) and domestic value added in foreign exports (forward), 
compared to domestic value added in exports of final goods OR 
BEC exports and imports of intermediates compared to exports and imports of final goods. 

Interpretation: An increase in GVC participation measured with OECD TiVA data means that a larger share of exports was 
a) using imported inputs to being created or b) exported to third countries. A decrease can mean either a) a relatively 
larger share of exports was created using domestic inputs or b) a larger share of exported intermediates is not exported 
further but used to create goods and services for foreign final demand (only crossing borders once) or c) exports of final 
goods have become more important. 

Benchmarking: Before distinguishing backward and forward participation, the analyst can get an overview of overall GVC 
participation relative to traditional trade to understand the overall extent of GVC trade. Benchmarking can be useful, 
however, since backward and forward participation different implications; the value of benchmarking total participation 
is limited.  

Notes: The analyst is advised to not over-interpret the aggregate numbers as even an increase in GVC participation can 
result from very different dynamics of backward vs. forward participation. Still, the comparison of GVC trade with 
traditional trade can give an indication of how important MNEs might be influencing the country’s trade structure.  

 

Question: What is the share of the country’s (or subsector’s) backward participation, i.e., which share of exports was 
originally sourced from foreign suppliers? 

Policy objective: Increased backward participation (FVA). 

Indicators: Foreign value added in exports OR (specific) intermediate imports. 

Interpretation: An increase means that a larger share of exports was using imported inputs in its creation (at the same 
time, a relatively smaller share of domestic inputs was used). This does not necessarily mean that domestic subsectors 
produced less output, rather only that exports used a relatively lower share of it. 
When using BEC data, an increase in the share of intermediates only means that there is more processing of 
intermediates happening in the country. Depending on their use (which cannot be verified with gross trade data, only 
approximated) this could mean increased backward participation. Restricting the view to processed or even specific 
processed intermediates might narrow down the list of goods most relevant to GVCs. 

Benchmarking: To put the current share into context and to help define a meaningful goal, comparisons to other 
countries make sense. Benchmark countries should include countries of similar per capita income of the same region or 
countries with a similar trade structure.  

Notes: A dynamic perspective (i.e., values over time) might be interesting to look at when comparing countries. The 
extent of backward participation might also differ systematically across subsector as high-tech subsectors might show 
even higher levels of imported contents. For this reason, the analyst should study the types of inputs.  
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Question: What is the share of the country’s (or subsector’s) forward participation, i.e., which share of exports to third 
countries includes domestic value added? 

Policy objective: Increased forward participation.  

Indicators: Foreign value added in exports or exports of (specific) intermediates. 

Interpretation: An increase in forward participation means that a larger share of foreign exports contains domestic value 
added. Since the exports cross at least two borders before becoming a final good, this is viewed as (complex) GVC trade. 
When using BEC data, an increase in the share of exported intermediates means that the country (or subsector) is 
increasingly a provider of inputs for further processing. Depending on their use (which cannot be verified with gross trade 
data, only approximated) this could mean increased forward participation. Restricting the view to processed or even 
specific processed intermediates might narrow down the list of goods most relevant to GVCs. 

Benchmarking: To put the current share into context and to help define a meaningful goal, comparisons to other 
countries make sense. Benchmark countries should include countries of similar per capita income of the same region or 
countries with a similar trade structure.  

Notes: A dynamic perspective (i.e., values over time) might be interesting to look at when comparing countries. In case 
the analyst does not have value-added trade data available, they can use gross trade imports. 

 

Question: What are the most important domestic upstream subsectors? 

Policy objective: Create positive spillovers in the local economy.  

Indicators: Direct and indirect domestic value added in exports (not possible with BEC data). 

Interpretation: An increase in direct DVA means that a larger share of inputs used to create a subsector’s export is 
created by the subsector itself. An increased indirect DVA means that a larger share of inputs comes from other domestic 
(upstream) subsectors. 

Benchmarking: Comparing the importance of indirect DVA across domestic subsectors can highlight spillover potential 
for every domestic subsector. Comparisons across countries might make less sense as a) their respective subsectors 
might produce different types of goods needing a different input mix and b) there is not necessarily a particular goal or 
optimal/maximum value that can or should be achieved.  

Notes: Empirical evidence shows that when firms in particular subsector increase their GVC participation, this often 
creates positive spillovers (especially employment) in other domestic upstream subsectors. A policy targeting particular 
subsectors should take this analysis into account. 
The analyst can break down indirect DVA by domestic subsector to see which upstream sectors act as provider of inputs 
to a subsector of interest. 

 

Question: How important is the region for domestic value chains? 

(potential) Policy objective: Increased regional integration. 

Indicators: Forward and backward participation distinguished by partner country (regional partners vs. extra-regional 
partners). 
Imports and exports of intermediates compared to final goods with regional partners vs. extra-regional partners. 

Interpretation: A higher value means that more GVC interaction happens in the own (world) region. 

Benchmarking: Comparing the values across domestic subsectors can show which of them are more dependent on the 
region and which are more integrated in extra-regional value chains. Comparing the values across countries might not 
make a lot of sense since the benchmark countries typically are also part of the region of interest and will show similar 
values. However, looking at subsector values in other countries can highlight potential partners or competitors in the 
same region.  

Notes: Most value chains are regional in nature. Given that, especially in complex and long value chains, parts move 
across national borders many times, distances, trade costs, etc. might play an important role. This type of analysis is 
important when entire regions want to increase their integration as it shows the most important existing linkages. 
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Question: How dependent is the country on commodity exports, or more broadly, how upstream (beginning of value 
chains) are the country’s subsectors? 

Policy objective: Structural change, i.e., moving from low-tech and commodity exports to medium or high-tech exports. 

Indicators: Forward participation of agriculture and mining subsectors relative to forward participation of manufacturing 
subsectors, forward participation of low-tech manufacturing subsectors vs. medium or high-tech subsectors. 
Exports of primary final consumption goods or primary intermediates 

Interpretation: A high value of forward participation in agriculture, mining or low-tech manufacturing subsectors might 
point to a relatively unsophisticated export basket. Low-income countries often are stuck exporting a small number of 
commodities. 
The same can be measured by looking at exported primary goods vs. exported processed goods with BEC data. 

Benchmarking: Especially low-income countries can benchmark their upstreamness against other countries, maybe even 
against a role model. They might find that role models have decreased their dependence on commodity exports in favor 
of manufactured exports.   

Notes: When trying to understand the importance of upstream, low-tech or commodity exports, absolute values or 
shares across sectors might be more meaningful than looking at GVC participation (relative) numbers.  
Also, for some low-income countries, participating in low-tech GVCs might be an entry point and an advantage over low-
tech traditional trade. In this case, forward participation shows the current extent of participation and considering the 
benchmark countries even serve as help in defining policy goals. 

 

There are many more questions relating to regional or global value chains. They, however, require 

additional indicators or other non-EQuIP tools. Many of the indicators can be found in other EQuIP 

tools (see Section 5). 

 

The main determinants of GVC participation are structural in nature, and their relationships with 

backward and forward engagement are diverse. Obviously, there is no single reason for explaining 

integration of an industry in GVCs; there is a combination of factors driving this. Policy instruments 

can target some or all determinants with the potential to increase GVC participation. 

The following discusses some of the relevant determinants of GVC integration drawing from, among 

others, research by UNIDO (2018) and World Bank Group (2020). They included trade related aspects, 

endowments with certain production factors and geographical aspects, the legal and financial 

institutional setup, as well as skills and capabilities.37 Some aspects might fit into multiple categories. 

• Trade-related: Goods and services that are part of regional and global value chains cross 

borders, often multiple borders. An industry might be part of a GVCs because the country 

enjoys preferential market access to the upstream or downstream partners. This can be 

reflected in low tariffs for specific goods due to the country participating in regional trade 

agreements (RTAs). Better border infrastructure (e.g., customs) reduces waiting times. 

Better transport infrastructure overall can help trade in general. The size of a country or its 

 

37 It has to be stressed that not all determinants affect backward and forward participation equally (strong). Sometimes 
there is a statistical effect on the level of participation, other times only on the share or vice versa. While the studies often 
discuss static relationships, there also seem to be dynamic patterns present. Some determinants changed significantly, 
before a country started to integrate more. The discussion here, however, focuses on the broad picture. The reader is 
encouraged to find more details in UNIDO (2018) and World Bank Group (2020). 
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market size plays a role as well. Larger countries, on average, have lower backward linkages 

as they can produce more goods and services themselves. Smaller countries (that are also 

far from the main GVC hubs) tend to have lower forward linkages because they are less 

attractive to foreign investors given their remoteness and given their small markets. 

Although transportation costs have decreased over time compared to other trade related 

costs, it is still relevant for more peripheral regions of the world that are less well connected 

to the worldwide transportation network. Trade liberalization can to some extent increase 

market size and lower other trade barriers. Due to recent developments during the COVID-

19 pandemic, transport costs and waiting times have increased strongly. This, however, 

seems to have been a temporary effect. Determinants of FDI decisions are discussed in 

section 0. 

• Endowment: Countries and some of their industries can be important in value chains 

because they are endowed with certain production factors. Resources are the starting point 

for most manufacturing value chains which usually increases forward participation of the 

respective suppliers. While the endowment with resources typically cannot be changed, it 

might show potential for new value chains and particular forward participation. However, it 

can also highlight being stuck in low-tech, low value addition activities and subsectors. Other 

endowments include a skilled labour force or a particular skill mix among the workers 

(discussed below) or the availability of domestic and foreign capital. 

• Institutional: Trading with many different countries leads to legal questions. An area 

important to GVCs is therefore the quality of the legal system. It is for example responsible 

for harmonization in customs procedures or controls and enforces property rights. In 

general, better institutions decrease transaction, monitoring and contract enforcement costs 

and can thereby increasing participation. GVC participation can - reversely - also lead to 

improvements in the institutional quality as dealing with large multinational enterprises 

might require improvements for them to consider investing. 

• Financial: Firm’s access to finance, in general, is an indicator for trade specialization and thus 

GVC participation. Better financial institutions also determine if a multinational enterprise 

will be willing and able to locate their business in a country. The presence and openness to 

foreign capital can be a catalyst to GVC participation. The lack of capital can even deter GVC 

participation in sectors that are more capital intensive (also compare the discussion on the 

role of lead firms in section 0). 

• Skills and capabilities related: The overall skill level is related to forward participation 

confirming the idea that backward participation is more related to lower skill tasks while 

forward participation is more related to high skilled tasks. In general, industrial 

competitiveness seems to be related to overall increased participation in regional vale chains 

(not some much GVCs). A related topic to skills is the overall productivity of the labor force. 

This is especially important as productivity differences also often explain wage differences 

across countries and industries. Increased labor productivity can have ambiguous effects on 

GVC participation. On the one hand, it can lead to product and process upgrading and thus 

increasing forward participation, on the other hand it can lead to firms being able to conduct 

more production steps domestically and thus decrease their backward participation.  
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Some policy instruments might be more suitable for countries that primarily engage in commodity 

exports or limited manufacturing, some instruments might be more relevant for countries in advanced 

manufacturing or that are at the technological frontier. The following list is not exhaustive and might 

contradict existing policy goals. It should be viewed as a list of potential ideas and the policymaker 

must take into account that – when done wrong – the policy can hurt GVC participation. A more in-

depth description of the following instruments can be found in UNIDO (2018), WTO (2019) and World 

Bank (2020). 

• Trade and FDI related policies: Given that increased GVC participation is the policy goal, 

measures that make trade easier are included here.  

- Improve trade infrastructure (ports, roads) 

- Make customs procedures quicker and easier 

- Guarantee an investment-friendly environment attracting FDI, provide information 

and support for FDI (tax breaks, setting up investment promotion agencies, special 

economic zones, etc.) 

- Lower tariffs to ensure access to foreign inputs/technologies and to lower trade 

costs for goods that cross border multiple times as well as for services 

- Increase the number or depth of trade agreements thereby increasing the market 

size as well as the stability of market access 

- Ensure that exported goods conform to international standards and improve or 

establish a standardization regime/institution 

- Modernize and adapt ‘rules of origin’ in case they restrict imports of key 

technologies 

• Finance-related policies: Access to affordable finance is relevant to all businesses.  

- Improve or simplify access to banks 

- Improve access to other forms of finance (e.g., equity finance) if possible 

• Legal and institutional policies:  

- Ensure the protection of intellectual property rights 

- Ensure the rule of law and the protection of private property  

- Promote and ensure political stability and predictability and reduce systems of 

corruption 

- Promote and coordinate GVC participation between local firms and foreign investors 

- Simplify regulations and procedures, improve or establish e-government 

• Skill and labour-related policies: 

- Ensure that managerial skills necessary to operate as exporter are available to 

acquire  

- Ensure adequate working conditions (safety, health, environment) while also 

maintaining a flexible labour market 
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- In order to improve the absorptive capacity38 of the workforce, improve the level of 

schooling of the workforce and ensure access to higher-level education 

- Coordinate skill requirements with the private sector 

- Allow foreign talent to immigrate easily 

- Ensure that labor costs are not prohibitively high, especially when MNEs outsource 

tasks to your country because of low labour costs. However, pay attention to the 

risks and potential consequences (section 2.2).  

• Technology-related policies:  

- Expand high-speed, affordable internet access and other IT infrastructure 

- Related to trade policies: ensure that new technology entering the country is not 

prohibited 

- Ensure that information and technology provided by lead firms (where legally and 

technically possible) is absorbed and disseminated  

- Ensure that also SMEs have access to modern technology and infrastructure as this 

increases their chances of participating in GVCs 

- Support the investment in research & development and establish private-public 

partnerships in innovation  

• Other domestic supply-chain related policies 

- Ensure that positive technology, employment and productivity externalities from 

GVC participation spill over to other local industries in order for upgrading processes 

to take place 

- Promote and support the formalization of businesses 

- Establish industry parks or special economic zones for local (non-) GVC businesses to 

minimize transportation and information costs and connect to the GVC exporters 

Other policy measures should be considered that can compensate losers from trade integration and 

that make industrialization more inclusive (see EQuIP tools on employment and gender equality) as 

well as more environmentally friendly and sustainable (see EQuIP tool on manufacturing and 

environment). An in-depth discussion on the entire policy process in relation to GVCs can be found in 

Springer-Heinze (2018). 

Many policy instruments and measures might be repeated in other EQuIP tools as they target similar 

aspects of the economy, often with similar or related goals. This is very much true for the trade tools 

for example.  

As briefly discussed in section 4.1, EQuIP Tool 0: Evidence for industrial policymaking discusses in 

greater detail how the findings from the diagnostic tools can be used in different parts of the industrial 

policy cycle. Related to the present GVC tool, Figure 39 shows exemplarily how some of the policy 

objectives derived from the analysis can be broken down into policy intervention areas and further 

into respective policy instruments or interventions that are used to reach the objectives.  

 

38 The ability to understand and use new information and technology and adapt it for new purposes. 
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Figure 39. EQuIP in Industrial Policy Design 
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5 Link to other EQuIP tools 

This tool includes various points which connect to other EQuIP tools. Combining indicators from many 

tools will always improve the overall insights into a country’s industrial landscape. It is highly 

recommended to combine many indicators when conducting industrial statistics or diagnostics as the 

basis for evidence-based policymaking process. Also, many remaining GVC-related questions can only 

be answered by using additional indicators from other EQuIP tools and tools outside the EQuIP 

framework. 

Tool 1 on structural change and productivity discusses – among other things – the size (value added) 

as well as the productivity of sectors. While the present tool does not discuss the relative importance 

of subsectors, indicators of Tool 1 can help with this analysis. Developing (parts of) value chains might 

depend on the size as well as productivity of existing subsectors. A shrinking subsector or a subsector 

with decreasing productivity might not be the ideal policy target when it comes to spending resources 

for developing value chains. High productivity subsectors might be ready to be integrated in global 

chains and this might additionally create production and exports.  

Tool 2 (manufacturing trade) gives – among many other things – a good overview of all the BEC 

dimensions used in section 3.3 of this tool and the analyst is encouraged to start by studying this tool 

in case it is too steep of a learning curve. It also provides indicators that can show the relative 

importance of subsectors for trade and their role in global markets overall. It can help to identify 

products in which a country is a regional or global leader, some of which might be already part of value 

chains. 

Tool 3 (diversification and upgrading) can add to the discussion of whether subsectors that engage in 

GVCs also show signs of economic upgrading in various forms, that is, if firms can reap benefits from 

their participation in GVCs. Measures of economic upgrading include the analysis of relative unit-

values, the share of medium or high-tech trade and the change of market shares. The tool also offers 

ways to calculate diversity that relates to the discussion on GVC resilience. 

Tool 5 (income and employment) and Tool 6 (gender equality) offer indicators on the subsector level 

that could point to other (social) benefits from GVC participation, i.e., ‘social upgrading’. Have 

subsectors with increased participation created more jobs, also for women? Are they the ones paying 

higher wages? Or vice versa, which industries have the largest job creation potential? They could 

either suitable targets for value chain development or be taken into account when considering positive 

spillovers. 

Tool 7 (industry and environment) discussed various environmental aspect of industrialization 

including energy use and recycling. GVC development should not come at the expense of 

environmental degradation. Being able to use more advanced (imported) technology when 

participating in GVCs should eventually also lead to environmental upgrading of production processes. 

Tool 8 (digitalization) focuses on aspects of technology adoption (foundational and advanced 

capabilities). Participating in GVCs can both a) drive successful technology adoption by absorbing 

knowledge being part of a coordinated multi-stage production process and b) it sometimes can be a 

prerequisite in order for firms to be able to participate in the first place. As such, this tool can highlight 

potential enabling factors and barriers to adoption of technology.  
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6 Possible extensions 

There are aspects of analyzing value chains that are beyond this tool and any other version of an 

EQuIP-style tool. They mostly concern guidance on how to analyze a single value chain including 

mapping all actors, their product, their technology and so forth. They are different from EQuIP tools 

in that they do not cover analysis with existing data that can be compared across countries and time. 

In terms of extensions of analysis that is somewhat similar to the one carried out in this tool, there are 

several possible avenues.   

The first is discussed in Box 3 and refers to alternative databases. This can help expand the range of 

countries covered but typically comes at the cost of having less recent data or fewer indicators 

provided. Also, as all value-added trade data is at least partly based on modelling, all databases come 

with different assumptions in the underlying models which also might lead to slightly or substantially 

different results. The data on the WITS platform not only looks at GVC participation in terms of trade 

but also in terms of output. This is a broader concept as some output might be indirectly ending up in 

a value chain that might not be captured by other concepts. 

If the analyst wants additional indicators, they can either wait for updates of the mentioned databases 

or they need to conduct input-output analysis themselves. The underlying raw data is typically 

available, and the analyst must use an approach that delivers the desired indicators. These indicators 

include, for example, the length of a value chain (distance to final demand39) and other indicators not 

provided by the OECD. This type of work is more similar to academic work on GVC analysis. The 

interested reader is encouraged to read the technical notes and background papers on the respective 

websites (e.g., World Bank WITS, OECD TiVA, Asian Development Bank, etc.). This kind of analysis 

would include interesting aspects such as the answer to: “how many people are directly or indirectly 

dependent on the exports of the country?” or “what happens to a particular domestic subsector, when 

there is a x% shock in another country’s metal subsector?” 

Other possible extensions concern topics that are only discussed qualitatively in this document. Given 

the availability of necessary data, there could be many indicators on GVC sustainability, GVC resilience 

or GVC governance. However, some might require deeper analysis of single value chains, while others 

are only available on the global level and cannot necessarily be used for policymaking that is country-

specific.  

  

 

39 Some new indicators on position in GVCs have been provided by Mancini et al (2022) here. 

https://www.tradeconomics.com/position/


 79 

References  

Andrenelli, A., Lejárrage, I., Miroudot, S. and L. Montinari (2019). “Micro-Evidence on Corporate 

Relationships in Global Value Chains: The Role of Trade, FDI and Strategic Partnerships”. 

OECD Trade Policy Papers, No. 227, OECD Publishing, Paris. 

Andreoni A. (2021). “Robustness to shocks, readiness to change and new pathways for resilient 

industrialization”. Department of Policy, Research and Statistics Working Paper 9/2021. 

UNIDO. Vienna, Austria. 

Calza, E., Lavopa, A. and L. Zagato (2021). “Advanced digital technologies and industrial resilience 

during the COVID-19 pandemic: A firm-level perspective. Department of Policy, Research  

and Statistics Working Paper 11/2021. UNIDO. Vienna, Austria. 

Cantore, N., Lavopa, A. & N. Rodousakis (2022). “Global value chains in times of multiple crises”. 

UNIDO’s Industrial Analytics Platform. Vienna, Austria. 

Falk S., Ruiz Hernanz, A., Seric A., Steglich F. and L. Zagato (2021). „The future of GVCs in a post-

pandemic world”. Department of Policy, Research and Statistics Working Paper 12/2021. 

UNIDO. Vienna, Austria. 

Gereffi, G., Humphrey, J. and T. Sturgeon (2005). “The governance of global value chains”.  

Review of International Political Economy. Vol. 12, pp: 78-104. 

Günther, T. and L. Alcorta (2011). “Industrial Policy for Prosperity: Reasoning and Approach”. 

Development, Policy, Statistics and Research Branch Working Paper 02/2011.  

Vienna: UNIDO. 

Grumiller, J., Grohs, H. & Raza, W. (2022). “Resilience in Sustainable Global Supply Chains: Evidence 

and Policy Recommendations”. SWP Working Paper 1/03. Stiftung Wissenschaft und Politik. 

German Institute for International and Security Affairs. 

Haraguchi M. and W. She (2021). “Managing Supply Chain disruptions: International arrangements 

and firm strategies for the future of industrialization in a post-pandemic world”. Department 

of Policy, Research and Statistics Working Paper 13/2021. UNIDO. Vienna, Austria. 

Hausmann, R. (2014). “In Search of Convergence”. Project Syndicate, 20. 

Korinek J. (2020). “The mining global value chain”. OECD Trade Policy Papers, No. 235, OECD 

Publishing, Paris. 

Kraemer, K.-L., Linden, G., & Dedrick, J. (2011). “Capturing Value in Global Networks: Apple’s iPad 

and iPhone”. PCIC Working Paper.  

Mancini M., Montalbano P., Nenci S. & D. Vurchio (2022). άPositioning in Global Value Chains: 

World Map and Indicators. A new dataset available for GVC analyses”. DiSSE Working Paper. 

Merino, F. & Di Stefano, C. and L. Fratocchi (2021). “Back-shoring vs near-shoring:  a comparative 

exploratory study in the footwear industry”. Operations Management Research. Vol. 14,  

pp: 17-37. 

Milberg, W. & Winkler, D. (2012). “Economic and social upgrading in global production networks: 

Problems of theory and measurement”. International Labour Review, Issue 150, Vol. 3-4. 



 80 

Mudambi, R. (2008). "Location, control and innovation in knowledge-intensive industries".  

Journal of economic Geography 8, pp: 699-725. 

OECD-UNIDO (2019). “Integrating Southeast Asian SMEs in Global Value Chains: Enabling Linkages 

with Foreign Investors”. Paris.  

Miroudot, S. and C. Cadestin (2017). “Services In Global Value Chains: From Inputs to Value-Creating 

Activities”. OECD Trade Policy Papers, No. 197, OECD Publishing, Paris.  

Shih, S. (1996). “Me-Too is Not My Style: Challenge Difficulties, Break through Bottlenecks,  

Create Values”. Taipei: The Acer Foundation. 

Springer-Heinze, A. (2018). “ValueLinks 2.0. Manual on Sustainable Value Chain Development”,  

GIZ, Eschborn, 2 volumes. 

UNCTAD (2013). “World Investment Report 2013. Global Value Chains: Investment and Trade for 

Development”. United Nations Conference on Trade and Development. Geneva, Switzerland. 

UNCTAD (2022). “World Investment Report 2022. International tax reforms and sustainable 

investment.” United Nations Conference on Trade and Development. Geneva, Switzerland. 

UNIDO (2010). òIndustrial Statistics: Guidelines and Methodology”. Vienna, Austria. 

UNIDO (2011). "Diagnostics for Industrial Value Chain Development. An Integrated Tool". Vienna, 

Austria. 

UNIDO (2012). "Training Course on Sectoral and Value Chain Analysis. Uncovering industrial value 

capture opportunities". Unpublished Working Document, Vienna, Austria. 

UNIDO (2015). “Global Value Chains and Development: UNIDO’s Support towards Inclusive and 

Sustainable Industrial Development”. Vienna: UNIDO. 

UNIDO (2018). “Global value chains and industrial development: Lessons from China, South-East  

and South Asia”. Vienna, Austria. 

UNIDO (2023). “Accelerating and scaling-up collective action for sustainable supply chains.”  

UNIDO White Paper. Vienna, Austria. 

World Bank (2020). “World Development Report. Trading for Development in the Age of Global 

Value Chains”. Washington DC. 

Wang, Z., Wei, S.-J., Yu, X. and K. Zhu (2017). “Measures of Participation in Global Value Chains and 

Global Business Cycles”. National Bureau of Economic Research (NBER) Working Paper Series 

no. 23222. 

WTO (2019). “Global Value Chain Development Report 2019: Technological innovation, supply chain 

trade, and workers in a globalized world”. Geneva, Switzerland. 

Yamaguchi, S. (2022). “Securing reverse supply chains for a resource efficient and circular economy”. 

OECD Trade and Environment Working Papers 2022/02.  

  



 81 

Annex  

This annex includes further information that might be helpful for a user of this tool. All technical details 

throughout this document refer to databases, indicators, and other information as they existed at the 

writing of this tool (2022).  

 

Table 3 lists all 2-digit subsectors that are part of manufacturing according to the ISIC classification in 

its 4th revision. The subsectors used in the OECD TiVA database also refer to ISIC rev. 4 subsectors but 

are sometimes aggregated.40 While ISIC actually refers to activities, it is a useful simplification to think 

of these activities being mostly done in the respective industry or subsector. Manufacturing consists 

of subsectors 10-33 and are their technological intensity or sophistication is classified according to 

UNIDO (2010)41. 

 

Table 3. Subsectors (TiVA – ISIC rev. 4) 

Sector 
TiVA 
code 

TiVA 
Description 

ISIC 4 
2-digit 

ISIC rev. 4 
Description  

Technology 
classification 
manufacturing 

Agriculture D01T03 Agriculture 1 Crops and animals  

Agriculture D01T03 Agriculture 2 Forestry and logging  

Agriculture D01T03 Agriculture 3 Fishing  

Mining D05T06 Mining -energy 5 Mining coal and lignite  

Mining D05T06 Mining -energy 6 Crude petrol and nat. gas  

Mining D07T08 Mining -non energy 7 Mining metal ores  

Mining D07T08 Mining -non energy 8 Other mining  

Mining D09 Mining services 9 Mining services  

Manufacturing D10T12 Food, bever., tobacco 10 Food products Low-tech 

Manufacturing D10T12 Food, bever., tobacco 11 Beverages Low-tech 

Manufacturing D10T12 Food, bever., tobacco 12 Tobacco Low-tech 

Manufacturing D13T15 Textiles and apparel 13 Textiles Low-tech 

Manufacturing D13T15 Textiles and apparel 14 Wearing apparel Low-tech 

Manufacturing D13T15 Textiles and apparel 15 Leather Low-tech 

Manufacturing D16 Wood and wood products 16 Wood and wood products Low-tech 

Manufacturing D17T18 Paper and printing 17 Paper Low-tech 

 

40 The TiVA database offers various aggregates for subsectors. The analyst must make sure not to include overlapping 
aggregates when summing information as this result in double-counting.  

41 https://stat.unido.org/content/learning-center/classification-of-manufacturing-sectors-by-technological-intensity-%28isic-
revision-4%29     

https://stat.unido.org/content/learning-center/classification-of-manufacturing-sectors-by-technological-intensity-%28isic-revision-4%29
https://stat.unido.org/content/learning-center/classification-of-manufacturing-sectors-by-technological-intensity-%28isic-revision-4%29
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Manufacturing D17T18 Paper and printing 18 Printing Low-tech 

Manufacturing D19 Coke and petrol 19 Coke and refined petrol Low-tech 

Manufacturing D20 Chemicals 20 Chemicals 
Medium-high 
tech 

Manufacturing D21 Pharmaceuticals 21 Pharmaceuticals 
Medium-high 
tech 

Manufacturing D22 Rubber and plastics 22 Rubber and plastics Medium-tech 

Manufacturing D23 Non-metallic minerals 23 Non-metallic minerals Medium-tech 

Manufacturing D24 Basic metals 24 Basic metals Medium-tech 

Manufacturing D25 Fabricated metals 25 Fabricated metals 
Medium-high 
tech 

Manufacturing D26 
Computer, electronics, 
optical 

26 Computer, electronics, optical 
Medium-high 
tech 

Manufacturing D27 Electrical machinery 27 Electrical equipment 
Medium-high 
tech 

Manufacturing D28 Other machinery 28 Other machinery and equipm. 
Medium-high 
tech 

Manufacturing D29 Motor vehicles 29 Motor vehicles 
Medium-high 
tech 

Manufacturing D30 Other transport equipm. 30 Other transport equipm. 
Medium-high 
tech 

Manufacturing D31T33 Other manufacturing 31 Furniture Low-tech 

Manufacturing D31T33 Other manufacturing 32 Other manufacturing Medium-tech 

Manufacturing D31T33 Other manufacturing 33 
Repair and install. Of machinery 
and equipment 

Medium-tech 

Energy D35 Electricity, gas 35 Electricity, gas  

Energy D36T39 Water, sewage, waste 36 Water  

Energy D36T39 Water, sewage, waste 37 Sewerage  

Energy D36T39 Water, sewage, waste 38 Waste  

Energy D36T39 Water, sewage, waste 39 Remediation  

Services D41T43 Construction 41 Construction (buildings)  

Services D41T43 Construction 42 Civil engineering  

Services D41T43 Construction 43 Specialized construction  

Services D45T47 Wholesale and retail 45 
Wholesale and retail (incl. repair 
of vehicles) 

 

Services D45T47 Wholesale and retail 46 
Wholesale (excl. repair of 
vehicles) 

 

Services D45T47 Wholesale and retail 47 Retail (excl. motor vehicles)  

Services D49 
Land transport and 
pipelines 

49 Land transport and pipelines  

Services D50 Water transport 50 Water transport  

Services D51 Air transport 51 Air transport  

Services D52 Warehousing 52 Warehousing  
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Services D53 Postal and courier 53 Postal and courier  

Services D55T56 Hotels and restaurants 55 Accommodation  

Services D55T56 Hotels and restaurants 56 Food and beverage services  

Services D58T60 Publishing, broadcast 58 Publishing  

Services D58T60 Publishing, broadcast 59 
Motion picture, video and TV 
prog. Production, sound recording 
and publishing 

 

Services D58T60 Publishing, broadcast 60 Programming and broadcasting  

Services D61 Telecom services 61 Telecom services  

Services D62T63 IT services 62 
Computer programming, 
consultancy and related 

 

Services D62T63 IT services 63 Information services  

Services D64T66 Finance and insurance 64 Finance  

Services D64T66 Finance and insurance 65 Insurance, pension funding  

Services D64T66 Finance and insurance 66 
Aux. financial and insurance 
activities 

 

Services D68 Real estate 68 Real estate  

Services D69T75 Prof., scientif. And technical 69 Legal and accounting  

Services D69T75 Prof., scientif. And technical 70 
Head offices, Management 
Consultancy 

 

Services D69T75 Prof., scientif. And technical 71 Architecture, technical testing  

Services D69T75 Prof., scientif. And technical 72 Scientific R&D  

Services D69T75 Prof., scientif. And technical 73 Advertising and market research  

Services D69T75 Prof., scientif. And technical 74 Other prof., scientif. And technical  

Services D69T75 Prof., scientif. And technical 75 Veterinary  

Services D77T82 Admin. Support 77 Rental and leasing  

Services D77T82 Admin. Support 78 Employment activities  

Services D77T82 Admin. Support 79 Travel agency, tour operators  

Services D77T82 Admin. Support 80 Security and investigation  

Services D77T82 Admin. Support 81 
Services to buildings and 
landscapes 

 

Services D77T82 Admin. Support 82 Office admin  

Services D84 Public administration 84 Public administration  

Services D85 Education 85 Education  

Services D86T88 Health and social work 86 Human health  

Services D86T88 Health and social work 87 Residential care  

Services D86T88 Health and social work 88 Social work  

Services D90T93 
Arts, entertainment and 
recreation 

90 Creative, arts and entertainment  

Services D90T93 
Arts, entertainment and 
recreation 

91 
Libraries, archives, museums and 
other cultural 
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Services D90T93 
Arts, entertainment and 
recreation 

92 Gambling and betting  

Services D90T93 
Arts, entertainment and 
recreation 

93 
Sports, amusement and 
recreation act. 

 

Services D94T96 Other services 94 Membership organizations  

Services D94T96 Other services 95 
Repair of computers and personal 
and household goods 

 

Services D94T96 Other services 96 Other personal service activities  

Services D97T98 Private households 97 
HH as employers of domestic 
personnel 

 

Services D97T98 Private households 98 
Other household activities for 
own use 

 

 

 

Data for all indicators in this tool can be downloaded from the respective sources free of charge and 

often consists of a manageable single .csv or Excel file. However, not all variables are ready-to-use and 

not all downloads are straightforward. This chapter discusses some details in this regard. 

Value-added trade data (OECD TiVA) 

The main database used to calculate GVC indicators in this tool is the OECD Trade in Value-Added 

database in its 2021 Edition accessible here: https://www.oecd.org/sti/ind/measuring-trade-in-value-

added.htm. Despite the edition’s name, the newest data is for 2018. It includes 66 countries, as well 

as some aggregates for the rest of the world or other country groups.  

Most indicators can be downloaded via a relatively intuitive interface and are listed as ‘Principal 

Indicators’. It is not necessary to use raw input-output data. The names of the relevant variables are 

mentioned in section 3.2 when data sources are listed. The user can select years, exporter countries, 

sometimes sectors or subsectors and then download the data in .xls or .csv format. If the download is 

not possible, it might be because the query is too large. In this case, either narrow down the query or 

download the bulk files containing all the information for a number of years. If the files can be opened 

with Excel, make sure they are not truncated on the bottom (excluding some data). 

Values are either given in million USD or as percentages. With shares (percentages) the user must be 

cautious to distinguish what the shares are based on. Sometimes it is total trade of the economy even 

when looking at subsector data. In other cases, the share refers to the respective subsector totals. For 

every indicator there is a help menu where the specifics are mentioned.  

For some indicators, there is no ready-to-use version provided under ‘Principal Indicators’ but the 

analyst must use the more detailed tables and make their own calculations as described in the 

indicator description of section 3.2. In case the user is familiar with R, TiVA data is also provided in 

.Rdata form.  

https://www.oecd.org/sti/ind/measuring-trade-in-value-added.htm
https://www.oecd.org/sti/ind/measuring-trade-in-value-added.htm
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Gross trade data (COMTRADE) 

UN COMTRADE data can readily be retrieved via the WITS platform or the COMTRADE website. Both 

websites offer an intuitive interface for the analyst to define their query. It has to be stressed, 

however, that for some of the analysis detailed data is needed. The most detailed data used in this 

tool is HS 6-digit data in the 2012 version. There exist over 5,000 goods in this detailed classification 

and it is mostly needed to convert to the BEC rev. 5 classification as well as to the ISIC industry 

classification. For many cases, the analyst can also download HS 4-digit aggregates and still convert to 

BEC rev.5. It needs to be stressed that in some countries, the most detailed HS 6-digit information 

does not aggregate to the 4-digit numbers in all cases. It might be the case that a 4-digit information 

exists but no corresponding (more detailed) 6-digit information. This is often due to confidentiality or 

similar reasons. For this reason, and in order to not miss potentially important information, the analyst 

might want to look at 4-digit aggregates or even 2-digit aggregates in order to ensure later, that the 

sums of the 6-digit data are approximately the same. The analyst can also cross-check with graphical 

export baskets from websites such as the Harvard Complexity Atlas if they miss some important items. 

In any case, this will often result in large queries. Earlier versions of the WITS platform only allowed 

to download 100,000 rows at a time while the UN COMTRADE website also limits the number of rows 

by restricting the combination of years, countries and goods that can be selected at once. The user 

must be certain that they either restrict their query to a smaller size or perform multiple downloads. 

It is highly advised to check if all that was successfully downloaded and not truncated by the data 

provider.  

Downloading imports and exports of HS 6-digit goods for every reporter country to every partner 

country results (depending on the year) in close to or above 10 million rows (and 10-20 columns). This 

makes it cumbersome or impossible to do via the platforms by hand and will prevent the analyst to 

open the data in Excel for example. There are a few possible solutions: the easiest is to define the 

question more narrowly in terms of years, countries, or goods. Often, we are interested in total 

imports or total exports to the world without needing to know the trading partner. Sometimes one 

recent year is enough, or we can restrict the number of goods to those of one industry. For simple 

average annual growth rates over a span of time, two years of data might be sufficient. 

For larger downloads and analysis some programming skills are necessary. The present tool was using 

the R programming language to download, analyze and show the data and results. However, every 

single figure and analysis can be done in Excel once the data is successfully downloaded. 

Correspondence tables and data cleaning 

Correspondence or concordance tables allow to map from one data classification into another. 

Annex I showed how TiVA subsectors correspond to ISIC rev. 4 2-digit subsectors. In a similar way, this 

also exists for other combinations of data classifications. It is possible to map HS goods to the BEC rev. 

5 classification or to the ISIC classifications. Correspondence tables can be found at the WITS platform 

or at UN Statistics for example. However, the 5th revision of BEC is not yet implemented on websites 

where data can be downloaded. To use BEC revision 5, the user needs to use the table provided by 

UN Statistics https://unstats.un.org/unsd/trade/classifications/bec.asp.  

https://unstats.un.org/unsd/trade/classifications/bec.asp


 86 

The BEC 5 correspondence table is based on HS version 2012. When downloading HS 6-digit data, it is 

highly advised to use HS 2012. While it is possible to download HS (combined), transform it to HS 2012 

and then to BEC 5, some goods are lost in translation.42  

The table also maps to ISIC revision 4, 4-digit activities. To make the analysis compatible with the GVC 

indicators of section 3.23.1, the user can aggregate data at the 2-digit ISIC level whenever showing 

results for subsectors. For this, create the 2-digit code from the 4-digit code. The first two digits of the 

4-digit code refer to the 2-digit subsector (e.g., 1520 is part of ISIC 2-digit subsector 15). The 

correspondence table not only includes 4-digits that can be easily mapped to 2-digit as just described 

but also contains 2-digit and 3-digit codes.  

Data sources  

The following is a commented list of data sources used in this tool as well as additional data sources 

the analyst may find useful.  

Trade and trade related data 

OECD TiVA 
https://www.oecd.org/sti/ind/measuring-trade-in-
value-added.htm#access  

OECD’s trade in value-added database is based on Input-
Output models and is the main data source for the first set of 
indicators in this tool.  

UN COMTRADE 
https://comtrade.un.org/ or 
https://wits.worldbank.org/ 

Most comprehensive database on ‘traditional’ trade data. 
Many different trade classifications available. Easily accessible 
via the WITS platform. Registering necessary. 

CEPII 
http://www.cepii.fr/   

Research Center with focus on trade issues. Many trade 
datasets that use COMTRADE as basis but are re-calculated. 
While some aspects are improved over COMTRADE, 
assumptions have been made. Data cannot be opened in Excel 
(too large). 

UNCTAD-Eora 
https://worldmrio.com/unctadgvc/ 

The UNCTAD Eora database offers value-added trade data for a 
large pool of countries and year. Data is based on calculations 
of Input-Output models. Most recent reliable year is 2015. The 
freely available version does not have common industries 
across countries. Some countries only report products instead 
of industries and vice versa. 

WTO Regional Trade Agreements 
http://rtais.wto.org 

List of all regional trade agreements under the World Trade 
Organization. Offers tariff data and country profiles as well. 

UNCTAD STAT 
https://unctadstat.unctad.org/EN/  

Datasets on transport costs, balance of payments, and other 
trade related issues. Also covers non-trade variables.  

World Bank's Logistics Performance Index (LPI) 
https://lpi.worldbank.org/  

Indicator covering many aspects of international logistic 
performance based on worldwide survey of operator. 

UNIDO’s Competitive Industrial Performance Index (CIP) 
https://stat.unido.org/database/CIP%202021  

Ranks countries by their industrial performance in terms of 
production and exports. 

Production data 

 

42 The only product that cannot be mapped from HS 2012 to BEC rev. 5 is ‘commodities not otherwise specified’ which 
contains no useable information and will be dropped in the analysis. 

https://www.oecd.org/sti/ind/measuring-trade-in-value-added.htm#access
https://www.oecd.org/sti/ind/measuring-trade-in-value-added.htm#access
https://comtrade.un.org/
https://wits.worldbank.org/
http://www.cepii.fr/
https://worldmrio.com/unctadgvc/
http://rtais.wto.org/
https://unctadstat.unctad.org/EN/
https://lpi.worldbank.org/
https://stat.unido.org/database/CIP%202021
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UNIDO’s INDSTAT 
https://stat.unido.org/ 

Data on different measures of production and value-added for 
2-digit and 4-digit ISIC industries. Coverage is not universal 
among variables. 

World Bank World Development Indicators 
https://databank.worldbank.org  

Large pool of variables covering a wide range of topics. Used in 
many chapters of this and other tools. 

 

Employment and wage data 

UNIDO’s INDSTAT 
https://stat.unido.org/ 

Data on wages and salaries as well as number of employees for 
2-digit and 4-digit ISIC industries. Coverage is not universal 
among variables.  

ILOSTAT 
https://ilostat.ilo.org/  

Largest database on issues regarding labor such as 
employment, education, income, and others.  

 

Data on institutions and capabilities 

World Bank World Development Indicators 
https://databank.worldbank.org  

Large pool of variables covering a wide range of topics. Used 
in many chapters of this and other tools. 

World Economic Forum’s Global Competitiveness 
Report 
https://tcdata360.worldbank.org/indicators/gci or 

http://reports.weforum.org/global-competitiveness-
index-2017-2018/#topic=data   

Data and rankings for many indicators measuring aspects of 
competitiveness including institutions.  2007 – 2017 data 
available via https://tcdata360.worldbank.org.  

  

https://stat.unido.org/
https://databank.worldbank.org/
https://stat.unido.org/
https://ilostat.ilo.org/
https://databank.worldbank.org/
https://tcdata360.worldbank.org/indicators/gci
http://reports.weforum.org/global-competitiveness-index-2017-2018/#topic=data
http://reports.weforum.org/global-competitiveness-index-2017-2018/#topic=data
https://tcdata360.worldbank.org/
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