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Abstract

This work reviews and computes the commonly used Global Value Chains (GVC) positioning indicators found
in the empirical literature, providing scholars with a novel and comprehensive global dataset of upstreamness
and downstreamness measures. This dataset covers a wide range of countries, including many developing na-
tions, and industries, and spans an extensive timeframe. Specifically, it offers GVC positioning indicators for
all economies and industries included in prominent Inter-Country Input-Output tables, such as ADB, EORA,
OECD TiVA, WIOD, and Long-run WIOD. This work also delves into the degree of comparability across
the different datasets, offering informative comparisons of the GVC positioning measures encompassing over-
lapping countries and periods, sectors, geographical regions, and income levels. Notably, these indicators are
“ready-to-use” and open access, presenting an exceptional opportunity for qualitative and quantitative analyses
of various economic dimensions on GVCs and for informing policymaking.
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1. Introduction

Over the last decades, the world economy has experienced a radical transformation through a significant
fragmentation in the production of goods and services, and a deeper international division of labor. This
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transformation, which has been called the “Age of Global Value Chains” (World Bank 2020; Antras
and Chor 2022), has had remarkable effects worldwide via changes in income, productivity, and poverty
(World Bank 2020).

Scholars have developed various indicators to map and measure the degree of participation of coun-
tries and sectors in GVCs (see, among others, Hummels, Ishii, and Yi 2001; Johnson and Noguera 2012;
Koopman, Wang, and Wei 2014; Borin and Mancini 2023). A parallel body of work looks instead at the
country and/or sectoral positioning within GVC, that is whether a given country (or industry) is special-
ized in relatively upstream activities or activities that are more proximate to final demand (see Antras
et al. 2012; Fally 2012; Antras and Chor 2013; Miller and Temurshoev 2017; Wang et al. 2017; Fally
and Hillberry 2018; Alfaro et al. 2019)." Such notions of production staging are important as they can
contribute to model productivity differences or geography/firm organizational decisions, demonstrating
that these choices are not merely a function of marginal costs (see Antras and Chor 2022 for details). To-
gether with the GVCs’ participation indicators, these positioning measures enrich and complete empirical
analyses on GVCs and inform policymaking.

This paper aims to review and compute the most common GVC positioning indicators used in the em-
pirical literature and provides scholars with a new global dataset of upstreamness and downstreamness
measures for the largest number of countries—including most developing countries—and sectors and for
the longest time span. Specifically, it provides GVC positioning indicators for all the economies and in-
dustries available in the most used Inter-Country Input Output (ICIO) tables, namely ADB MRIO (ADB
kidb.adb.org/mrio); EORA (Lenzen et al. 2013); OECD TiVA (oe.cd/tiva); WIOD (Timmer et al. 2015);
Long-run WIOD (Woltjer, Gouma, and Timmer 2021). This vast and comprehensive dataset—which will
be regularly updated—is available at the following link https://www.tradeconomics.com/position/.> It
complements the already available database on GVC participation measures by the World Bank WITS
(Borin, Mancini, and Taglioni 2021). Using these new measures, scholars can investigate the evolution
of GVC positioning over time, at both the country and industry levels, and provide an international
comparison. The key added value of this work is that scholars working on the topic of GVC and belong-
ing to different research disciplines—economics, sociology, international economics, economic geogra-
phy, international political economy, supply chain management, and international business—will benefit
from these ready-to-use indicators, without necessarily getting into technicalities and performing matrix
calculations.

Specifically, two measures are computed: (1) a measure of distance or upstreamness of a production
sector from final demand, which was developed by Antras et al. (2012), Fally (2012), and Antras and Chor
(2013, 2019); this measure captures the average number of production stages by pegging the endpoint of
the sequence at final consumption, which makes it possible to measure the distance to the final demand of
a product (or a country) along the production chains; and (2) a measure of distance or downstreamness
of a given sector (or a country) from the economy’s primary factors of production (or sources of value-
added), originally proposed by Fally (2012). This measure is based on a country-industry pair’s use of
intermediate inputs and primary factors of production. To the best of the authors’ knowledge, this is the
first work that computes GVC positioning indicators for such a large set of countries and sectors, and
makes them freely available to scholars.

This paper illustrates the indicators included in this new open-access dataset, the methodologies ap-
plied to compute them, as well as the diverse methodologies and assumptions employed in constructing
the various ICIO sources, offering valuable insights into their suitability based on users’ research interests.
It also delves into the actual degree of comparability across the different datasets, offering informative

1  This definition is sufficiently broad to encompass various possible structures and distinctive characteristics of different
GVCs (Antras and Chor 2022).

2 Codes to replicate the dataset, as well as to compute positioning measures on other ICIO tables, are available here
https://www.tradeconomics.com/position/docs/position_codes.zip
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comparisons of the GVC positioning metrics derived from these datasets. These comparisons encom-
pass overlapping countries and periods, sectors, geographical regions, and income levels. Overall, while
acknowledging nuanced differences, a commendable level of consistency among the various GVC posi-
tioning measures across the ICIO datasets has been identified.

The paper is structured as follows: Section 2 outlines the methodology employed for constructing the
GVC indicators. Section 3 provides an overview of the ICIO data sources used in the computation of the
GVC positioning measures. Section 4 offers descriptive statistics and explores the comparability of the
indicators across different ICIO datasets. Section 5 concludes.

2. Measuring GVCs Positioning: The Upstreamness and Downstreamness Indicators

To compute the upstreamness or downstreamness of specific industries and countries,a common approach
is to consider the extent to which a country-industry pair sells its output for final use to consumers
worldwide or instead sells intermediate inputs to other producing sectors in the world. A sector that sells
disproportionately to final consumers would appear to be downstream in value chains. In contrast, a
sector that sells little to final consumers is more likely to be upstream in value chains.

Following this approach, two measures of GVC positioning, that are the most popular in the litera-
ture, have been computed in this work. The first indicator is a measure of distance or upstreamness of
a production sector from final demand, which was developed by Antras et al. (2012), Fally (2012), and
Antras and Chor (2013).? Fally’s model, as well as the variation proposed by Antras et al. (2012), captures
the average number of production stages by pegging the endpoint of the sequence at final consumption,
which makes it possible to measure the distance to the final demand of a sector along the production
chains. More specifically, this measure (labeled U in Antras and Chor 2019 and given the same name
in the present dataset) aggregates information on the extent to which “an industry in a given country
produces goods that are sold directly to final consumers or that are sold to other sectors that themselves
sell disproportionately to final consumers. A relatively upstream sector is thus one that sells a small share
of its output to final consumers and instead sells disproportionately to other sectors that themselves sell
relatively little to final consumers” (Antras and Chor 2019, p. 127). Expanding upon these concepts, final
goods are positioned one step away from immediate demand, inputs directly used in the production of
final goods stand two steps away from demand, and inputs used in the production of other inputs reside
three steps removed from immediate demand, and so forth. Furthermore, this count is weighted by the
share of the value of output at each production stage in total output. The U indicator can assume values
equal to or greater than 1: larger values are associated with relatively higher levels of upstreamness of the
output originating from one sector.

The second measure, originally proposed by Fally (2012), is based on a country-industry pair’s use of
intermediate inputs and primary factors of production. It captures the distance or downstreamness of a
given sector from the economy’s primary factors of production (or sources of value-added). According to
this measure (labeled D), an industry in each country is downstream if its production process embodies a
larger value of intermediate inputs relative to its use of primary factors of production. Conversely, if an
industry relies disproportionately on value-added from primary factors of production, then this industry
is relatively less downstream. The D indicator can assume values equal to or greater than 1: larger values
are associated with relatively higher levels of downstreamness of an industry.

These positioning indicators are computed by using the intermediate use matrix (Z), the final demand
matrix (FD), and the value-added matrix (VA). Following Antras et al. (2012) and Antras and Chor
(2019), a “net inventory” correction has been performed. This correction consists of imputing N/changes

3 Though the arguments used to develop the index differ in Fally (2012) and Antras et al. (2012), Antras and Chor (2013)
emphasize that the resulting indexes are equivalent.
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in inventories in country , sector 7, to each Z; intermediates sold by country 7 sector  to country j sector
s, and FD}; final goods in sector  sold by i to j, by applying a multiplicative factor equal to Y//(Y] — NJ)

where Y/ is the gross output in sector 7 in country i and is computed as follows:*

s ] ]
=) > Zi+ ) FDj (1)
j=1

s=1 j=1
In order to measure sectoral upstreamness, the U/ index by Antras and Chor (2013) has been adopted.

Since Y/ = Z Z aY: + FDj (where a; = Z3/Y; is the dollar amount of sectors #’s output from country i
s=1j=1

needed to produce one dollar worth of industry s’s output in country j), by iterating such identity, industry

r’s output in country 7 can be expressed as an infinite sequence of terms as follows:

s ] s ]
Yy —FD’+ZZ¢“FDS DYDY apaFD + ... (2)
s=1 j=1 s=1 j=1 t=1 k=1

As in Antras and Chor (2019), the weighted average position of each country/sector pair has been
computed by multiplying each term by its respective production-staging distance from final use plus 1
and dividing everything by Y/. This means that the first term in equation (2), representing the production
stage destined to final consumption, is multiplied by 1, the second term in equation (2), representing the
production stage one step before the completion of final good, is multiplied by 2, and so on. Building on

such identity, the upstreamness index can be expressed as follow:

N J S t t

Ur =1+ Fﬁf e Dot Z},]:: a;FDs 3 Dot Z Zt erZk 1“zrfas/kFD n

1

(3)

It can be shown that in matrix notation this corresponds to:
=[I - Al*FD! @ [I — A]"'FD} (4)

Where A is J*S-by-]*S matrix of the ags whereas @ refers to an elementwise division.

As for downstreamness, following Antras and Chor (2013), the D$ measure has been adopted.
Since Y} = P Z 25+ VAS = ¥, Z{zl bY! + VAS (where b} = Z’S/Y’ is the share of sectors
7’s output in country i that is used in industry s in country j), and Yi=VAS + 2721 Zi:l bsVA] +

Zle Z{zl Zf:] Z beijAt .. ., analogously to the upstreamness case, downstreamness is com-
puted as follows:

VA; Y01 Yoy b VA] YD VD WD YN AT
Dj:l*—y!-i—Z* v ! + 3% ZY§ sl +.. (5)
] ] ]
In equation (4) each element is multiplied by the production stage distance from primary factors plus
1 and divided by country s gross output in sector j. In matrix notation:

D =[I—B|*VAS @ [I - B]"' VA (6)

Where B is J+5-by-J+S matrix of the b; whereas @ refers to an elementwise division.

4 Value-added is obtained as VASf = Y/? — 25_1 ] Z’S In doing so, the analysis disregards taxes less subsidies on prod-
ucts, CIF/FOB adjustments on exports, direct purchases abroad by residents, purchases on the domestic territory by
nonresidents, and international transport margins. Therefore, the different methods used by data producers to compute
these elements do not affect the results. This is a standard procedure in the literature, see Antras and Chor (2019) and

Caliendo and Parro (2015).
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These measures were originally used to know where single industries are located along global value
chains. Nevertheless, they can be aggregated at the country, global industry and global aggregate level.
As a matter of fact, at the global aggregate level, upstreamness and downstreamness coincide and are a
proxy for global production complexity (Antras and Chor 2019).

3. Data Sources

ICIO tables offer an extensive overview of global transactions involving goods and services. Within a
single integrated accounting framework, these tables combine the national input-output tables (which
illustrate financial interactions between economic sectors within a country) of different economies at
specific points in time, along with trade flow tables (depicting export and import values by country and
economic sector). By encapsulating supply-use relationships between industries and spanning countries,
these tables make it possible to delineate the vertical configuration of international production sharing.
Moreover, they enable the quantification of cross-border value flows for a particular country or region
(Inomata 2017).

Construction and Characteristics of the ICIO Datasets

Since the early 2000s, various research initiatives have undertaken the development of different ICIO
databases. The construction of ICIO tables is a complex task that typically requires the application of
specific compilation methods and assumptions to reconcile data from different sources and cope with
data availability or reliability issues.® As a result, divergent methodological choices can result in note-
worthy differences among various databases (see Jones et al. 2014).° For instance, the ways goods and
services are categorized by end-use in the ICIO tables, as well as the inclusion of re-exports or processing
trade, that notably affect economies engaged in such activities (e.g., the Netherlands and Belgium, as well
as China and Mexico). Furthermore, deviations can arise from other factors, such as the origin of the raw
data. The data used in creating ICIO tables are drawn from diverse statistical sources. These encompass
national Input-Output tables, Supply-Use tables, national accounts, merchandise trade statistics catego-
rized under the Broad Economic Categories classification or the Harmonized System, and trade in services
statistics based on the balance of payments data, among others. Even if the ICIO tables were constructed
using identical macroeconomic constraints, there remains considerable room for variation across the in-
dependent models at the sector level. The choice of aggregation or disaggregation level also represents
an important factor contributing to variation. The target databases present different aggregation levels.
This means that the national 1O tables have to be reclassified, aggregated, or disaggregated, in order to
adjust the source national tables to match the chosen sector classification. Additionally, discrepancies can
stem from the update frequency and availability of data during the table’s construction. ICIO tables are
compiled at various points in time and might not undergo uniform revision or updates. These aspects
also significantly influence the extent of country coverage and the temporal span covered in the ICIO
tables.

Despite their increasing widespread use in economic research, ICIO tables share a number of short-
comings. First, because they rely on aggregated input-output data, the resulting sectoral disaggregation is
rough. Therefore, data sources miss a notable amount of GVC-related trade activities taking place among
sectors. Second, in constructing the tables, researchers are forced to impose strong assumptions to back

5 Al ICIO databases incorporate a certain level of modeling. Within these databases, certain segments are characterized
by being overdetermined, featuring multiple and occasionally conflicting reports. Conversely, other segments are under-
determined, necessitating the incorporation of assumptions or modeling techniques to complete sections of the dataset
that lack coverage from official sources (Casella et al. 2019).

6  The topic of ICIO construction and reliability has been extensively discussed in the literature (see among others Wiedman
et al. 2011; Dietzenbacher et al. 2013; Tukker and Dietzenbacher 2013; Owen et al. 2014; Tukker et al. 2020).
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out some bilateral intermediate input trade flows that cannot be directly read from either customs data or
national IO tables, leading to relevant aggregation biases (de Gortari 2019; Antras 2020). For instance, the
“proportionality assumption” which—due to the lack of data on the destination industries of international
trade flows—implies identical trade shares for all input-purchasing industries (i.e., imported commodities
are proportionally distributed over the target sectors) and the “production assumption,” which says that
because of the aggregation level, each industry grouping produces all its different outputs using a single
production function.” The absence of information regarding heterogeneity in production processes within
firm-level data is a notable gap in the prevailing databases. Specifically, the analysis of value chains could
be enhanced by segmenting industries into various types of firms based on characteristics such as size,
ownership, exporter status, or import share.’

Despite these limitations, ICIO tables have emerged as an essential resource for economists investigat-
ing GVCs. These tables serve as a means to quantify the involvement of countries and sectors in GVCs,
as well as various aspects of GVC linkages (Antras 2020; Antras and Chor 2022).

ICIO Datasets Used for Calculating GVC Positioning Indicators

This study employs widely used and openly accessible databases to calculate the GVC positioning mea-
sures. Specifically, it makes use of the following ICIO datasets: EORA, OECD TiVA, WIOD, Long-run
WIOD, and ADB (see table s1.1 in the supplementary online appendix, for a summary of the fundamental
information).

The EORA Global Supply Chain Database (Lenzen et al. 2012; Lenzen et al. 2013) provides a set of
both national and global input-output tables covering 189 countries from 1990 to 2022.° More specifi-
cally, reference is made to EORA26, a simplified model where all countries have been aggregated to a com-
mon 26-sector harmonized classification (International Standard Industrial Classification of Economic
Activities—ISIC—Rev. 3), and the supply-use tables from the full EORA Multi-Regional Input-Output
(MRIO) have been converted to symmetric product-by-product IO tables. This dataset thus contains only
symmetric product-by-product and industry-by-industry IO tables.!® The EORA data involve the inte-
gration of various data sources, including input-output tables and main aggregate data obtained from
national statistical offices, as well as the UN National Accounts main aggregates database and interna-
tional trade data. The database incorporates MRIO tables from national statistics offices of all generating
countries. While EORA encompasses global coverage, it heavily relies on imputation techniques to ad-
dress data gaps in countries with less developed statistical systems. For nations lacking official 1O tables,
estimates are formulated using a proxy input-output table. This proxy amalgamates macroeconomic data
with a standardized input-output framework, based on an average derived from Australia, Japan, and the

7 More recent ICIO tables have sought to improve on this standard methodology, with a key step being to construct dif-
ferent proportionality weights for flows of imported intermediates and final goods respectively. The WIOD, the OECD-
ICIO, as well as the most recent GTAP editions, have each implemented this approach.

8  In recent times, there have emerged some initiatives aimed at enhancing input-output tables and supply and use tables
to include firm heterogeneity. Notably, the OECD-ICIO tables have been expanded to encompass firm heterogeneity
by disaggregating countries, as demonstrated in the recently extended version available at http://oe.cd/icio. The Asian
International Input-Output Tables by IDE-JETRO use confidential firm-level surveys from several Asian countries. In
particular, these surveys provide insights into the breakdown of firm imports (Meng, Zhang, and Inomata 2013). The
majority of these initiatives are conducted on a single-country basis, primarily driven by the requirement for substantial
volumes of data (for details on these attempts, see Ahmad et al. 2023).

9  The present study has included data in its database for the years spanning 1990 to 2015, which are readily accessible
through open-access sources. Regrettably, updates for more recent years are contingent upon licensing agreements and
cannot be included in this dataset.

10 Please note that both the step of aggregating sectors from the higher sectoral detail of EORA to the lower detail of
EORAZ26 and the step of converting Supply/Use tables to IO tables, involve a net information loss and the introduction
of some new assumptions (see https://worldmrio.com/).
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United States. Consequently, EORA compilers stress that values should be interpreted as mean values with
associated confidence intervals. In addition, these tables are underpinned by the standard ICIO assump-
tions (the “proportionality assumption” and the "production assumption”). Furthermore, the EORA ta-
bles prioritize the fulfillment of balancing conditions, primarily for larger economies. Consequently, these
conditions are notably well satisfied (within a 1 percent imbalance) for major economies such as the United
States, Japan, China, and Germany. The satisfaction of these conditions is less consistent for smaller coun-
tries or countries affected by periods of conflict, government transition, or hyperinflation. For more com-
prehensive information about the construction of the EORA database see https://www.worldmrio.com.

The 2022 edition of the OECD Inter-Country Input-Output (ICIO) Trade in Value Added (TiVA)
database covers 76 economies (including all OECD, EU, G20, and ASEAN economies) and a selec-
tion of regional aggregates. Indicators are available for 45 industries within a hierarchy based on ISIC
Rev. 4. The OECD’s ICIO system consists of a set of annual symmetric industry-by-industry global
input-output tables. These are constructed using statistics compiled from national, regional, and inter-
national sources according to the 2008 System of National Accounts (2008 SNA). Specifically, harmo-
nized national Supply-Use Tables (SUTs) and Input-Output tables are key inputs in the construction of
the ICIO tables. The OECD TiVA uses the Broad Economic Categories (BEC) classification and end-
use categories to distinguish imports, softening the “proportionality assumption” (i.e., in TiVA import
shares by country might differ across use categories although they are equal within these categories).
Over time, the OECD has engaged in various endeavors aimed at enhancing the scope and quality
of the ICIO tables, in addition to producing annual tables.!! For further details on OECD TiVA, see
https://www.oecd.org/sti/ind/measuring-trade-in-value-added.htm.

The World Input-Output Database (WIOD) (Timmer et al. 2015), in its 2016 release, covers 43 coun-
tries for the period 2000-2014. This database classifies data for 56 sectors according to the ISIC Rev. 4.
The tables adhere to the 2008 version of the SNA and are assembled utilizing a combination of published
statistics from national statistical institutes across the globe, along with diverse international statistical
sources. More specifically, WIOD uses SUTs from individual countries’ national accounts as the starting
point to integrate with bilateral trade statistics and derive the final symmetric world I-O table (WIOT).
This approach underpins a commendable level of data quality, albeit with the acknowledged constraint
of limiting the number of countries covered. This trade-off between data quality and coverage is a central
consideration. It is worth noting that, in contrast to the majority of datasets, it openly shares the method-
ologies employed in its creation. Distinguishing itself from other common datasets, the construction of
WIOD employs an estimation approach for the import of goods that deviates from the conventional
import “proportionality assumption” (Dietzenbacher et al. 2013).!12 For further details on WIOD, see
https://www.rug.nl/ggdc/valuechain/wiod.

The Long-run WIOD (Woltjer, Gouma, and Timmer 2021) provides an extensive annual time-series of
WIOTs spanning the years 1965 to 2000 (https://www.rug.nl/ggdc/valuechain/long-run-wiod). It includes
25 countries and 23 sectors (according to the ISIC Rev. 3.1.). This level of granularity in sector and country
coverage reflects the common denominator across nations based on the available data. Just like WIOD, it
is also an open-access database that offers complete details about construction methods, enabling others to

11  Given that only specific major economies (such as China, Japan, and the United States) consistently update and release
SUTs, creating ICIO tables for more recent years involves extrapolating the latest harmonized SUTs. These extrapolations
are guided by constraints derived from National Accounts time series data up to 2020. Subsequent enhancements are
achieved through adjustments using balance-of-payments statistics and bilateral trade data for goods and services.

12 'WIOD starts with imports as they are presented in the supply tables and subsequently employs bilateral trade statistics
to compute import shares for three specific end-use categories: intermediate use, final consumption, and investment. This
determination is guided by a refined interpretation of the well-known BEC codes that delineate end-use distinctions. It
is essential to highlight that, even though within each of the three end-use categories the allocation continues to rely on
a proportionality assumption, this occurs at a lower level of aggregation.

Y20z 1940100 6z U0 Josn Ateiqr] meT dADTT Aq 18G5 19.2/699/p/8E/SI01E/19GM 00 dNO"0IEPEDE//:SARY WO} PEPEOIUMOQ


https://www.worldmrio.com
https://www.oecd.org/sti/ind/measuring-trade-in-value-added.htm
https://www.rug.nl/ggdc/valuechain/wiod
https://www.rug.nl/ggdc/valuechain/long-run-wiod

676 Mancini et al.

make use of the data. The foundation of the long-run WIOTs rests upon published national input-output
tables, which have been collected from national statistical institutes. These tables were harmonized in
terms of concepts and classifications to ensure consistency across countries. The interlinking of national
input-output tables across countries is achieved through detailed bilateral international trade statistics.
An underlying conceptual framework derived from the System of National Accounts 1993 (SNA 1993)
forms the basis for constructing these tables. This approach stems from the broader availability of national
accounts data conforming to SNA 1993 within the time range from 1965 to 2000, compared to SNA 2008,
which typically lacks historical data coverage. Just like WIOD, bilateral trade statistics have been used to
derive import shares for three end-use categories (intermediate use, final consumption use, or investment
use). For more comprehensive insights into the Long-run WIOD, refer to Woltjer, Gouma, and Timmer
(2021).

The ADB multiregion I-O database (ADB MRIO) has been developed by the Asian Development Bank.
It is basically an extension of the WIOD to facilitate analysis work related to Asia and the Pacific Region.
Nineteen Asian countries have been added into WIOD for the years 2000 and 2007 to 2022 (https:
//kidb.adb.org/mrio). The current ADB MRIO database encompasses 62 economies, with a focus on 25
Asian economies. Each of these economies is further categorized into 35 sectors based on ISIC Rev. 3.1.
Notably, the data provided by this database stem from estimations produced by researchers, rather than
being based solely on official statistics. These estimations are updated annually, incorporating the latest
published statistics. Consequently, the ADB MRIO database stands out as one of the most up-to-date
ICIO resources, boasting the broadest coverage of developing Asia.

As highlighted, discrepancies in the original construction of an ICIO database, necessitating model-
ing assumptions and computational steps, along with the consideration of specific data issues, can con-
tribute to variations in the estimation of value-added trade data and GVC indicators. Given the unob-
servable nature of trade in value-added, assessing the precision of measures derived from various ICIO
datasets presents a challenge. Consequently, it is important to note that ascribing inherent superiority
to one database over another is unjustified. The choice between datasets hinges on specific research ob-
jectives. For instance, researchers seeking the broadest country coverage, particularly in the context of
developing economies, may find the EORA database most suitable. On the other hand, those placing em-
phasis on data holding official status and a more refined sectoral breakdown could opt for WIOD. For
those who value both data reliability and regular annual updates, the OECD TiVA database would be a
suitable choice. Should their focus lie within a specific geographic region, such as Asia, the ADB MRIO
database would be pertinent. If they need a historical perspective, they should certainly consider opting
for the Long-run WIOD.

4. Descriptive Statistics, Evolution, and Comparability of GVC Positioning Measures
Across ICIO Datasets

Although the construction of GVC positioning indicators across multiple ICIO sources naturally prompts
questions concerning the comparability of these metrics and the relative positioning of countries over time,
the inherent disparities in the characteristics and computation methods of the various ICIO datasets do not
allow naive comparisons of the computed GVC position indicators. Additionally, as already highlighted,
the ICIO datasets not only differ in their computation methodologies but also in terms of their tempo-
ral, country, and sectoral coverage. Specifically, only 24 countries have data available in all the datasets,
and the year 2000 is the sole year with comprehensive data across all datasets. In the other years, data
availability varies: for instance, data for the 1995-99,2001-2006, and 2015 are only available for three
datasets, while in the most recent years (2016-2020), data is freely available only for two of them (OECD
TiVA and ADB). ICIO datasets vary also in terms of sectoral coverage and classification ranging from the
26 (ISIC rev. 3) sectors of EORA to the 56 (ISIC rev. 4) sectors of WIOD.
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Table 1. Comparisons between Inter-Country Input-Output Datasets and IMF World
Economic Outlook

Variable p10 pS0 p90 Mean Variance N

Trade % differences compared to IMF WEO

IMF vs. ADB (exp) 18.37 41.79 90.39 51.18 233420 387
IMF vs. EORA (exp) —22.80 12.14 94.02 31.41 6302.54 387
IMF vs. TiVA (exp) 6.41 17.74 37.96 19.79 202.24 387
IMF vs. WIOD (exp) 21.49 49.74 100.95 60.55 3031.32 387
IMF vs. ADB (imp) 15.48 30.91 62.14 35.57 537.85 387
IMF vs. EORA (imp) —-15.73 2.06 45.07 11.00 1366.55 387
IMF vs. TiVA (imp) 1.42 13.08 31.65 15.24 222.83 387
IMF vs. WIOD (imp) 17.55 35.14 83.12 44.28 965.69 387
Annual growth rates differences compared to IMF WEO
IMF vs. ADB (exp) -3.61 0.72 5.87 1.24 34.74 301
IMF vs. EORA (exp) —6.61 —0.08 7.18 0.34 56.34 387
IMF vs. TiVA (exp) -2.97 0.44 3.53 0.73 26.10 387
IMF vs. WIOD (exp) —4.16 0.80 6.60 1.11 42.14 344
IMF vs. ADB (imp) -2.99 0.46 4.80 1.05 26.98 301
IMF vs. EORA (imp) —-6.17 —-0.21 6.22 0.32 56.37 387
IMF vs. TiVA (imp) —-2.76 0.32 3.81 0.62 29.34 387
IMF vs. WIOD (imp) —-3.14 0.52 4.57 1.06 26.22 344

Source: Authors’ computation.

Before exploring the evolution of the various GVC positioning indicators, it is thus important to first
investigate the issue of comparability of the different ICIO sources. Indeed, a substantial body of research
has traditionally delved into this issue, employing various methodologies, such as direct comparison,
sensitivity analysis, and decomposition analysis, with the goal of uncovering the underlying causes of
disparities (Geschke et al. 2014; Inomata and Owen 2014; Moran and Wood 2014; Owen et al. 2014;
Owen et al. 2016; Casella et al. 2019). These comprehensive investigations collectively demonstrate that
disparities within ICIO datasets generally fall within a range of 10 percent for most values pertaining to
the largest and structurally central economies and to around 30 percent for smaller economies or those
with less comprehensive or reliable data (Casella et al. 2019).

For this paper’s specific inquiry, attention is directed towards the matter of trade data comparability.
In principle, ICIO data should conform to the trade data routinely used by economists and policymak-
ers in the investigation of international trade in goods and services. This alignment is expected as both
sources rely on common data origins. To ascertain this alignment and, in a roundabout manner, offer
insights into the trustworthiness of the trade statistics provided in ICIO datasets, a comparative analysis
is presented in table 1. This analysis specifically centers on overlapping countries and years, and directly
compares the trade data in goods and services derived from our ICIO tables with equivalent data from the
IMF World Economic Outlook (WEQ), updated to October 2022.'3 These comparisons are quantified as
calculated discrepancies, considering relative percentage differences and annual growth rate differences
of both export and import flows.

Some discrepancies with IMF trade data have been detected (see table 1), which might be attributed to
the nature of ICIO’s trade block representations at the sector-to-sector level, which are typically inferred
or estimated (Casella et al. 2019). However, while disparities exist, they seem not to be substantial, both
in terms of percentage difference in trade flows (top panel), in particular for import data, and growth

13 The analysis excluded the Long Run WIOD due to the limited temporal overlap with the other datasets. During this
overlapping period, the data within the Long Run WIOD closely resemble those contained in the WIOD.
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Figure 1. GVC Positioning over Time (World Average)

1.85

1.80

1.75

1.70
LK~ — O WSO o0 WK — OWKROD— OLWOKNOD—OMOWLN~NO®D —
©O© © © N~ KKK OO OO OO OO O O 0 0 0 — T T T o N
OO o0 0000 000000000 0 0 0 0 C o0 o0 o0 o0
- E R R R R EEREEREREREEE e AN NN NN N NN AA

WIOD Long-Run WIOD == == ADB == OECD TIVA =g EORA

Source: Authors’ elaboration using data from all datasets.

rates percent differences (bottom panel). Nevertheless, ICIO trade data consistently exhibit lower val-
ues compared to the IME as the reported differences are, on average, all positive in favor of IMF data.
Specifically, across all ICIO data, there is evidence of fat tails in the distribution of discrepancies, with a
notable tendency for higher underestimation of trade data at the uppermost echelons of the distribution.
EORA trade data stands out as the only ICIO table where higher values are observed compared to IMF
statistics.'* Finally, TiVA data exhibit the lowest variance across almost all the metrics.

Acknowledging these inherent discrepancies across the ICIO datasets, a first overview of the GVC
positioning indicators at the global level from the various available ICIO sources is provided in fig. 1. At
the global aggregate level, upstreamness and downstreamness coincide and, as already pointed out, are
a proxy for global production complexity (Antras and Chor 2019). Overall, that GVC complexity has
increased during the hyper-globalization phase (1995-2008), and that the same trend is common to all
the datasets considered. This empirical evidence confirms that GVCs got longer as a result of a rise in
cross-border intermediate sales and purchases (Miller and Temurshoev 2017; Wang et al. 2017; Antras
and Chor 2019). Before this phase, it seems that among the 25 countries covered by Long-Run WIOD-
the vast majority being advanced economies—GVC complexity expanded in the 1970s while declining
in the 1980s. Thanks to the use of ICIO datasets, it is evident from fig. 1 that in the most recent years
(post 2011) the globalization process has lost momentum, confirming that the global economy entered
a “slowbalization” phase (Antras 2020). Further analytical investigation is required for a comprehensive
exploration of these trends. This study’s dataset holds the potential to significantly facilitate such research
endeavors.

To provide further details, some primary descriptive statistics for the GVC positioning indicators com-
puted using the proposed ICIO datasets are presented in table 2. These statistics are again exclusively
focused on the subset of countries that possess data spanning all the datasets within overlapping years.

14  To note that, in this comparative analysis, this study is specifically examining countries and years that are encompassed
by all ICIO datasets. Consequently, any observed differences should not be ascribed to developing nations characterized
by limited statistical data availability, which can be exclusively found in the EORA dataset.
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Table 2. Main Descriptive Statistics for the Global Value Chains’ Positioning Indicators Computed Using the
Reported ICIO Datasets (24 Overlapping Countries)

Upstreamness Downstreamness
Mean st.d. Min Max N Mean st.d. Min Max N
1995-1999 1995-1999
EORA 1.909 0.162 1.536 2.600 120 1.907 0.162 1.711 2.582 120
TIVA 1.896 0.217 1.634 2.539 120 1.906 0.238 1.708 2.635 120
LRWIOD 1.929 0.168 1.575 2.559 120 1.913 0.177 1.689 2.663 120
2000 2000
ADB 1.902 0.174 1.670 2.556 24 1.914 0.184 1.811 2.670 24
EORA 1.907 0.177 1.535 2.542 24 1.911 0.168 1.718 2.541 24
TIVA 1.920 0.233 1.652 2.505 24 1.943 0.260 1.727 2.601 24
LRWIOD 1.947 0.192 1.665 2.523 24 1.944 0.201 1.748 2.640 24
WIOD 1.902 0.174 1.672 2.555 24 1.912 0.182 1.813 2.659 24
2001-2006 2001-2006
EORA 1.976 0.206 1.544 2.754 144 1.984 0.197 1.670 2.761 144
TIVA 1.938 0.253 1.627 2.627 144 1.968 0.274 1.721 2.694 144
WIOD 1.916 0.214 1.628 2.780 144 1.932 0.231 1.751 2.906 144
2007-2014 2007-2014
ADB 2.033 0.353 1.672 2.921 192 2.069 0.386 1.726 3.047 192
EORA 2.135 0.349 1.534 3.284 192 2.146 0.357 1.688 3.180 192
TIVA 2.102 0.355 1.604 2.712 192 2.153 0.385 1.733 2.770 192
WIOD 2.033 0.353 1.675 2.934 192 2.066 0.385 1.724 3.039 192
2015 2015
ADB 2.096 0.437 1.757 2.909 24 2.113 0.445 1.778 2.957 24
EORA 2.088 0.353 1.575 3.114 24 2.098 0.350 1.671 2.956 24
TIVA 2.218 0.443 1.734 2.734 24 2.249 0.464 1.793 2.791 24
2016-2020 2016-2020
ADB 2.067 0.373 1.701 2.898 120 2.087 0.405 1.759 3.003 120
TIVA 2.123 0.312 1.672 2.585 120 2.159 0.339 1.784 2.642 120
Total Total
ADB 2.046 0.363 1.670 2.921 360 2.074 0.393 1.726 3.047 360
EORA 2.051 0.305 1.534 3.284 504 2.059 0.310 1.670 3.180 504
TIVA 2.065 0.332 1.604 2.734 624 2.103 0.359 1.708 2.791 624
LRWIOD 1.932 0.172 1.575 2.559 144 1.919 0.181 1.689 2.663 144
WIOD 1.991 0.314 1.628 2.934 360 2.017 0.343 1.724 3.039 360

Source: Authors’ elaboration.

Across the different ICIO datasets, EORA registers, for the same subset of countries, a higher degree of
structural complexity, representing the sole ICIO dataset with both indicators reaching three stages in
terms of overall positioning after 2007. This result might be driven by the higher number of countries
covered as counterparts for each reporting country, which makes the indicators more precise in measur-
ing the actual number of cross-borders stages of production. The Long-run WIOD (LRWIOD) dataset
exhibits the lowest degree of data dispersion around the mean (ranging between 0.17-0.18 overall). The
actual values of the computed upstreamness and downstreamness indicators for each of the overlapping
countries and time periods are reported in table S1.2 in the supplementary online appendix. It should
be noted that at the country level the degree of heterogeneity increases (e.g., as expected China is typi-
cally positioned about one step away from each endpoint in comparison to the United States across all
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Figure 2. GVC Positioning Measures for China, Germany, and the United States: A Comparison across EORA, OECD TiVA, WIOD,
and ADB
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Source: Authors’ elaboration.

the available datasets), although observed differences remain relatively modest as this study is looking at
country-level aggregate measures.!® It is important to highlight that while these values do reflect nuanced
distinctions, a discernible trend of relative consistency emerges in the positioning of various countries
across the diverse datasets and time spans. To gain insight into this, a comparative analysis of the dynam-
ics of GVC positioning indicators for three key countries within this common subset, namely China, Ger-
many, and the United States, is presented in fig. 2 across EORA, OECD TiVA, WIOD, and ADB datasets.
Although the figures are different in detail, both the level gaps and the evolution of the time trends for
each country look highly consistent across WIOD, OECD TiVA, and ADB, with the relevant exception of
China.

Further support for this is provided by table 3, which illustrates the significant level of correlation
among upstreamness and downstreamness measures for the different ICIO datasets. Notably, all datasets
exhibit a very strong correlation between them, as the lowest is the one between OECD TiVA, and EORA
(slightly above 70 percent).

A more comprehensive examination of the temporal evolution of computed upstreamness and down-
streamness indicators across the various world regions is presented in tables 4 and S. It is important to
mention that, in this case, the data originate from different countries across the various ICIO sources,

15 It should also be noted that at the country level it was not possible to discern whether the observed rise in GVC posi-
tioning is a result of the overall expansion of GVCs or reflects the upgrading patterns of individual countries.
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Table 3. Correlations of Indicators of Upstreamness and Downstreamness across the Different Inter-Country Input-Output
Datasets

Upstreamness Downstreamness

ADB EORA TiVA WIOD LR WIOD ADB EORA TiVA WIOD LR WIOD

ADB 1.000 1.000

EORA 0.919 1.000 0.917 1.000

TiVA 0.829 0.732 1.000 0.852 0.724 1.000

WIOD LR 0.926 0.909 0.810 1.000 0.936 0.937 0.840 1.000

‘WIOD 1.000 0.921 0.830 0.927 1.000 0.999 0.919 0.852 0.936 1.000

Source: Authors’ elaboration.

making direct detailed comparisons even more challenging (see table S1.3 in the supplementary online
appendix for the composition of geographical areas for each ICIO source).'® It is worth noting that the
indicators have been weighted by the relative economic importance of each country within the same re-
gional group, that is, by using the countries’ positioning denominator values. As expected, by examining
these indicators at the broader, regional level, the average GVC position is relatively consistent across
regions, generally hovering around two stages, albeit with some variations. Notably, East Asian and Pa-
cific countries exhibit the most substantial engagement in GVCs, both in terms of upstreamness and
downstreamness. The same temporal evolution by income groups is reported in tables 6 and 7 (refer to
table S1.4 in the supplementary online appendix for the composition of income groups).!” To note that,
on average, countries in the upper middle-income group are engaged in longer GVCs, both upstream and
downstream, compared to the other groups throughout the entire period. High-income countries also
exhibit a robust positive correlation with the percentage variation over time of both upstreamness and
downstreamness for the entire period 1995-2015 (see table S1.5 in the supplementary online appendix).'8
A snapshot of this evolution over time of both upstreamness and downstreamness, categorized by income
group, is offered by fig. 3. It uses the EORA data, which encompasses the largest subgroups of low-income
countries. Looking at the position of countries with respect to the 45 degrees line, it is possible to iden-
tify which countries have changed their relative position in GVCs over the period. Both upstreamness
and downstreamness plots show that, in general, high-income economies have shifted their production
toward more “extreme” sectors: most of the countries below the 45° line—thus those countries that have
experienced an increase in the positioning metrics—are high income. On the opposite, most of the coun-
tries above the 45° line are low-middle income economies, suggesting that such countries have shifted
towards less upstream and less downstream sectors.

Additional insights for the empirical analysis can be gleaned from assessing the dynamics of the in-
dicators by sectors. However, also in this respect, it is essential to acknowledge that the various ICIO
datasets do not share a uniform sectoral classification and exhibit varying degrees of sectoral aggre-
gation. Specifically, while WIOD, OECD TiVA, and ADB datasets can be aligned with the ISIC rev. 4
classification, EORA—standing out for its relatively highly aggregated sectors—can only be matched
with ISIC rev.3. Consequently, this precludes direct alignment between EORA and any of the other
datasets. Furthermore, to facilitate sectoral comparisons, it is necessary to harmonize all the datasets
at the less granular level of disaggregation: for instance, to compare WIOD and OECD TiVA, it is

16  The geographical classification is taken from the World Bank and is available at the following link https://datahelpdesk.
worldbank.org/knowledgebase/articles/906519-world-bank-country-and-lending-groups.

17  The income classification is also taken from the World Bank and is available at the link reported in footnote 15.

18 The observation that countries and country-industries significantly distant from final demand also tend to be distant
from the utilization of primary factors constitutes a "puzzling correlation," already emphasized by Antras and Chor

(2019).
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Figure 3. GVC Positioning Measures by Income Group and Their Correlation over Time-1995 and 2015

(a) Upstreamness

Upstreamness in 1995
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Upstreamness in 2015

¢ Low-middle income Upstreamness in 1995 —— 45° line

(b) Downstreamness

Downstreamness in 1995

T
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Downstreamness in 2015

¢ Low-middle income Downstreamness in 1995 — 45°line

Source: Authors’ elaboration using EORA26 data.

necessary to aggregate the 55 sectors from WIOD into the 45 sectors of OECD TiVA (in some circum-
stances further aggregated), and the same harmonization process applies to other dataset comparisons.
A comprehensive breakdown of the comparison involving GVC positioning indicators for overlapping
countries and periods, segmented by sectors according to the ISIC rev 4 classification, is provided in
tables S1.6-S1.11 in the supplementary online appendix. A snapshot of sectoral comparisons, specifically
focusing on WIOD and OECD TiVA datasets, is provided in fig. 4.

To begin, a noteworthy level of consistency in the GVC positioning indicators between the two datasets
is also observed at the sectoral level. This indicates that the sectors considered relatively upstream and/or
downstream align closely, albeit with WIOD generally exhibiting higher indicators compared to OECD
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Figure 4. GVC Upstreamness and Downstreamness by Sector (World Average, 2000-2014)
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TiVA overall. Furthermore, as expected, manufacturing sectors are, on average, characterized by longer
GVCs than services. All manufacturing sectors exhibit greater chain length in relation to both endpoints
of the production chains, typically indicating an average of two stages of production away from each
endpoint. This trend remains consistent across manufacturing sectors, exhibiting relatively limited cross-
industry variation. In both datasets, the most upstream sectors are Mining and Quarrying, and Basic
Metals, two sectors usually involved in the first stages of global value chains. Basic Metals are also listed
alongside Motor Vehicles and Electrical Equipment as some of the most downstream industries. This is
again consistent with Antras and Chor’s (2019) puzzling correlation and, in this case, is also influenced
by the relatively high level of sector aggregation.
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Figure 4 - continued

Downstreamness - sectoral comparison - 24 countries
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5. Conclusions

The availability of new indicators of GVCs positioning at the country and sectoral levels provides an un-
precedented opportunity to carry out qualitative and quantitative analyses on different economic aspects
related to GVCs. For the sake of future use by other scholars, this work computes and provides access
to a new and constantly updated dataset of GVC positioning indicators at the country, country-industry,
industry, and aggregate levels, based on the most used global ICIO tables.

Despite the inherent disparities in the characteristics and computation methods of the various ICIO
datasets, which prevent straightforward comparisons of the computed GVC position indicators, this pa-
per offers informative insights on these metrics. These encompass overlapping countries and periods,
sectors, geographical regions, and income levels. Overall, while acknowledging the existing differences,
a commendable degree of consistency among the GVC positioning measures across the diverse ICIO
datasets has been observed. Considering this, refraining from attributing inherent superiority to any one
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database over the others is essential, as the choice among datasets depends on specific research objectives.
Researchers seeking the broadest country coverage, particularly in the context of developing economies,
may find the EORA database most suitable. Those placing emphasis on data holding official status and a
more refined sectoral breakdown could opt for WIOD, which is, however, not as up to date as the OECD
TiVA and ADB datasets. For an historical perspective, the Long-run WIOD seems the most suited.

The dataset presented in this paper possesses the potential to significantly facilitate research endeavors
related to the analyses of GVCs and production networks. The authors are confident that scholars will find
value in this work and use the provided indicators to enhance their investigations into GVCs. Furthermore,
these insights are expected to prove beneficial for policymakers in the pursuit of informed decision-making
processes.
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The global dataset of GVC upstreamness and downstreamness measures presented in this article is avail-
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Additonal Tables

Table S1.1

Table S1.1. Main Characteristics of the ICIO Datasets Used to Compute GVC Positioning Measures

Dataset Countries Industries Years Data sources References Website
EORA 189 countries 26 industries (in  1990-2015  Input-output tables, main  Lenzen et al, https://www.wo
the EORA26 (updates for  aggregate data from 20125 and rldmrio.com
version, more recent  national statistical offices, Lenzen et al,
ISIC - Rev. 3) years are UN National Accounts 2013
available but
subject to
licensing)
TiVA 76 countries (2022 45 industries 1995-2020 OECD Inter-Country OECD-WTO (2012)  https:
edition) (ISIC Rev. 4) Input-Output (ICIO) “Trade in Value /lwww.oecd.org
Added: Concepts, /sti/ind/measuri
Methodologies ng-trade-in-va
and Challenges”, Joint lue-added.htm
OECD-WTO concept
note.
WIOD 43 countries (2016 56 industries 2000-2014  National Supply-Use Timmer et al., https://www.ru
release) (ISIC Rev. 4) tables 2015 g.nl/ggdc/valuec
hain/wiod/

Long-run 25 countries 23 sectors (ISIC  1965-2000 National Input-Output Woltjer et al., https:

WIOD Rev. 3.1) tables 2021 /lwww.rug.nl/g
gdc/valuechain/l
ong-run-wiod

ADB MRIO 62 countries (with a 335 sectors (ISIC 2000, An extension of WIOD (the https://kidb.adb

focus on Asian Rev. 3.1) 2007-2022  information for the .org/mrio

economies)

additional Asian countries is
derived from estimations
produced by researchers, not
from official statistics)

Source: Authors’ elaboration.
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Table S1.5. Correlations between the Percentage Variation of both
Upstreamness and Downstreamness by Country Income Group for the
Period 1995-2015

dep variable:

AU% AU% AD% AD%
In GDP pc 0.021* 0.022*

(0.010) (0.011)
high_income=1 0.060%** 0.067**

(0.019) (0.022)

cons —0.161* —0.014 —0.196** —0.038*

(0.093) (0.015) (0.099) (0.018)
R2 0.05 0.04 0.04 0.04
N 170 188 170 188

Source: Authors’ computations.
Note: Robust standard errors in parentheses: ***p < 0.01, **p < 0.05, *p < 0.1.
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