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OLD paradigm: Trade in products

China exports Netherlands exports

to Netherlands to China



NEW paradigm: Trade in tasks

China exports Netherlands exports

to Netherlands to China



OLD: Traditional view on production (one stage industry):  

Value added = F [KA , LA]

NEW: Task-based approach (multi stage):

Final output   = G [T1 ; T2 ; …..; Tz]

Vertically integrated production function where a product is the end-
result of a series of tasks T.

The tasks can be carried out by varying combinations of labour and 
capital (Autor and Acemoglu, 2011). 

Final output   = H [T1(KA, LA); T2(KB, LB) ;…….; Tz(KN, LN) ]

Factors can be in any industry, and in any country (global value chain).



Theoretical models of task trade (Grossman and Rossi-Hansberg, 
AER, 2008; ECMA, 2012; Baldwin and Robert-Nicoud, JIE, 2014; 
Costinot et al., 2013, RevStud; ; Antras and Chor, ECMA, 2013; Antras, 
2016) 

Empirical evidence on global value chains (Johnson and Noguera, 
2012, JIE; 2016, ReStat; Los et al. JRS, 2015; Timmer et al. JEconPers, 
2014, EconPol 2013; Koopman et al., 2014, AER; Los et al, 2016, AER; 
Johnson, 2017, ARevEcon; Antras et al, 2012, AER)

From trade-in-products to trade-in-tasks
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Measuring the task content of exports 
through information on occupations
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Can we identify the factor inputs in Global Value Chains (GVCs)? 

The GVC approach (Timmer et al. JEconPers, 2014; EconPol 2013)

 Starting point: a final product identified by “country-industry 
of completion”. This is the country-industry where the last stage 
of production takes place

 Factor content of GVC determined by:

 last stage based on industry-statistics on factor use

 previous stages proxied by tracing backward linkages using 
Leontief’s trick in a global input-output model

The GVC approach



This paper distinguishes 4 tasks within each of 28 industries:

• Fabrication (Fabr): e.g. assembly worker

• Technology development (R&D): e.g. engineers

• Management (Mgmt): e.g. financial manager

• Marketing (Mark): e.g. customer services representative 

Tasks resemble business functions in MNEs. These are tracked by 
mapping detailed information on occupational structures of industries-
countries. 

How to define tasks?



e a vector of exports with G the number of goods 

AD the G x G domestic coefficient matrix with the amount of domestic
product s used in production of one unit of t. I is a G x G identity matrix 

with ones on the diagonal and zeros elsewhere, such that 𝐈 − 𝐀𝑫
−1

is the 

Leontief inverse ( = I+A+A2+A3+……)

V is the G x G matrix with diagonal element vgg the value added to gross 
output ratios for industry g and zeroes otherwise.

B is a F x G matrix with F is the number of different tasks, with the income 
of all workers performing task f in industry g, expressed as a share of value 
added in g.

f is F x 1 vector with value added by task f in a country’s exports.

Building upon methods of Hummels et al., (2001, JIE); Koopman et al. 

(2014, AER), Los et al. (2016, AER).

Measuring task exports



𝐀𝑫 (and e) for 40 countries from World input-output database (WIOD, 
Timmer et al., RoIE, 2015)

𝐕 (value added to output) for 1,120 industry-countries from WIOD.

𝐁 (task to value added) for industry-countries from Vries et al. (2018).

Years: 1999-2007

40 countries: All major developed and developing countries. 

28 industries: Agri, Mining, 14 manufacturing, 12 services.

Data sources



Sources for data on occupations 

by industry-country (de Vries et al., 2018)

Appendix Table A1. Sources of occupational wage and employment data 

Country Source(s) Years 

Australia Labor Force: Employed Persons Quarterly Large 

Source Dataset 

1999-2007 

Brazil National Household Sample Survey (PNAD) 1999-2007 

Canada Canadian Labor Force Survey 1999-2007 

China Population census, IZA wage indicator survey a 2000, 2010 

EU members b Labour force survey c, Structure of earnings survey d 1999-2007 

India National Sample Survey 2000, 2004-2006, 2008 

Indonesia National Labor Force Survey (Sakernas) e 2000-2007 

Japan Population census, wage structure surveys 1995, 2000, 2005, 2010 

Mexico Population census 2000, 2010 

Russia Labor force survey 2000, 2008 

South-Korea Korea Labor and Income Panel Study (KLIPS) 1999-2007 

Taiwan Manpower survey 1999-2007 

Turkey Labor force survey 2007 

United States Population census, American community surveys 

American community surveys 

2000-2007 

2000-2007 
 



with f𝑖
𝑘

the domestic value added from task k in country i’s exports

Cf. Revealed comparative advantage index (Balassa, 1965)

Functionalization specialization (FS) index



FS: illustrative example



FS: illustrative example



FS: illustrative example
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Note: Domestic value added in exports by workers in four occupational groups 

(aggregated across industries). 



Functional specialization: all advanced countries



Functional specialization: China



Functional specialization: Fabrication, 2011

Notes: Countries above the horizontal line indicate specialization in a function 

(RCA≥1). The vertical line at a GDP per capita of about 25,000 US$ (in 2011 

PPPs) demarcates median income for the countries included in the analysis. 



Functional specialization: R&D Tasks, 2011



Functional specialization: Marketing, 2011



Functional specialization: Management, 2011



 Countries carry out functions in global production chains and trade tasks.

(And similarly for regions within a country).

 Current trade statistics (based on products) and production statistics 
(based on industry) are in need of a task interpretation

 This work shows that existing statistics can help (viz. input-output tables 
and occupations data). Uncovering “new” patterns of specialization in the 
world economy

 Need for better statistical information on task-content of production 
activities

Want to know more? Read Marcel P Timmer, Sébastien Miroudot, Gaaitzen J 
de Vries, 2019, “Functional specialisation in trade”, Journal of Economic 
Geography, 19(1), pp. 1-30, https://doi.org/10.1093/jeg/lby056 (free 
access)

Concluding remarks


