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Global value chains, trade, jobs, and environment: The new WIOD database

Hubert Escaith Marcel Timmer
13 May 2012

Global value chains and the international fragmentation of production challenge well-established trade policy models
and raise new issues, Yet research has been hindered by the limited availability of proper statistics. This column
introduces the World Input-Output Database ([WIOD), a new public data source that offers unigue opportunities to
study the effects of fragmentation on a range of sociceconomic and environmental issues.

International fragmentation of production has become increasingly prominent since the 1990s and trade in final
goods is increasingly replaced by trade in tasks. This challenges many economic convictions in development
economics, from the neoclassical understanding of gradual convergence to the structuralist models of North-South
dependence and industrialisation through import substitution. It also sheds new light on the cutcome of a wide range
of Heckscher-Ohlin-Samuelson models. For example, Baldwin and Robert-Nicoud (2010) show that the standard
gains from trade do not always hold when intermediate goods and services are incorporated. Politicians and decision
makers have alsc entered the debate on trade, offshoring and jobs, particularly after the 2008-9 crisis. Yet, much of
this debate so far has been based on scant empirical evidence.

Providing comprehensive and trustable data on the various dimensions of the internationalisation of production
networks is, definitely, a challenge. Issues to be solved include defining a proper measure of intermediate trade
between industries or tracking changes in production technology and production factors. Moreover, the database
should allow the simultaneous exploration of these dimensions through time and across a large sample of countries.
The World Input-Output Database (WIOD) project, initiated in May 2009 and recently completed, rose up to the
challenge and gathered the expertise of 11 universities and research centres. The project was financed by the
European Commission in its 7th framework and received institutional support from OECD and WTO.

The WIOD database

The core of the database is a set of harmonised national supply and use tables, linked together with bilateral trade
data in goods and services. These two sets of data are integrated into a world input-output table. National tables are
typically awvailable only for benchmark vears and often not comparable over time. WIOD started from consistent
national accounts series on output, final demand and international trade to insure meaningful comparisons over time.
The results provide international tables at current and previous year prices, with use split into domestic and import
by country (35 industries by 59 products) for 41 regions in the world. Based on this, annual world input-output tables
are derived for the period from 1995 to 2009,

Additional environmental and socioeconomic indicators provide other necessary input required by modellers. The
Socioeconomic Accounts include industry-level data on capital stock, investment, wages, and employment by skill
type. It has been used, for example, for slicing vup global value chains and derive new measures of competitiveness
(Timmer et al. 2012) and trade in value added (Stehrer et al 2012). The data allow examining, for example, the link
between international cutsourcing and labour demand and inequality, and study the emergence of global value
chains.

Figure 1 gives an example on changes in the number and geographical location of direct and indirect jobs related to
the production of German transport equipment. Real demand for German cars almost doubled over the period from
1995 to 2008 and the number of related jobs increased from 2.5 to 4 million. The large majority of the additional
jobs were created outside Germany, in particular in Eastern Europe. In Germany, medium-skilled jobs increased only
slowly while low-skilled jobs slightly decreased.

Figure 1. German transport equipment: Direct and indirect jobs
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The Envircnmental Accounts include industry-level data on gross and emission-relevant energy use, other air
pollutants, as well as land, materials and water uses. This allows, for example, assessing the displacement of CO2
emitting activities towards developing countries, quantifying CO2 emissions embodied in trade (Boitier 2012).

The database is freely available and contents, sources and methods are described in Timmer (2012). For practical
applications, see the papers presented at the final WIOD conference,

Trade in value added

From a trade statistics perspective, one of the main outcomes of the WIOD project is its contribution to a measure of
international trade flows in value-added, not only by providing the underlying data, but also by enriching the stock of
methodological knowledge on the measurement issues themselves. Most international initiatives, such as the recent
OECD-WTOC project (2012), deduct the domestic value-added content of exports by tracking direct and indirect
imports of intermediate goods and services, applying modified versions of the vertical-specialisation index defined by
Hummel et al. (2001}, such as in Koopman et al. {(2012). Alternatively, one can start from the national accounting
identity stating that, at the global level, the sum of value-added is equal to final demand (consumption plus
investment). Here, value-added is traced directly where it was generated in the global value chain, along the lines of
Johnson and Moguera (2011). The difference in the two approaches is explained in Los et al. (2012).

In both approaches, some caution should be exercised. Any "measurement” of trade in value-added should be
treated as an "estimate”, rather than a "measurement”, as most flows are not directly cbservable. Indeed, the
construction of any world input-output table is a statistical estimate in itself. Large discrepancies between the values
recorded in national accounts and in internaticnal trade statistics have to be reconciled, as well as between importers’

and exporters’ reports. Some of the issues are due to well-known classification and data collection procedures; others
are more conceptual and cannot be resolved without formalising an a priori preference for a particular source (Guo et
al 2009). Similarly, the breakdown of the use table into domestic and imported origin is crucial, but empirically
complex. Proportionality is often used, based on a common import proportion for all cells in a use row, but WICD
found that import proportions differ widely across use categories and importantly, within each use category they
differ also by country of origin.

Because firms active in trade differ from those producing for the domestic market, the import content of exports
might be underestimated. This aggregation bias is particularly important when exports are very intensive in the use
of imports, such as in the export=processing zones found in many developing countries. When additional data on
such activities are available, as in the case for China, it is possible to reduce the bias (Degain and Maurer 2010). But
ideally one would like to have additional information based on firm surveys to split the IO table in export-oriented
and domestic-oriented firms.

The way ahead

WICD's results complement and, in many aspects, go bevond the pioneering contributions of IDE-JETRO and OECD,
providing not only the means to measure trade in value-added, but also to link these data to a series of envirenment
and socioeconomic satellite accounts. The database is to be counted as one of the important public goods available to
the community of trade economists. It is hoped that the statistical momentum created by WIOD will be sustained by
a series of initiatives involving international agencies, such as the QECD-WTO project and the community of official
statisticians at EUROSTAT and the UN. 2012 should be the year when trade in value-added enters formally in the
domain of official statistics, first in February as the annual UN Statistical Commission in Mew York, and then in August
at the International Statistical Institute 59th World Statistics Congress, held in Hong Konag.
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