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Abstract 

This paper studies the great collapse in value added trade using a structural decomposition analysis. We 

show that changes in vertical specialisation accounted for almost half of the great trade collapse, while 

the previous literature on gross trade has mainly focused on final expenditure, inventory adjustment and 

adverse credit supply conditions. The decline in international production sharing during the crisis may 

partially account for the observed decrease in global trade elasticities in recent years. Second, we find 

that the drop in the overall level of demand accounted for roughly a quarter of the decline in value added 

exports while just under one third was due to compositional changes in final demand. Finally, we 

demonstrate that the dichotomy between services and manufacturing sectors observed in gross exports 

during the great trade collapse is not apparent in value added trade data. 
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1 Introduction

The consensus that has emerged on the great trade collapse is that it can be mainly
attributed to changes in �nal expenditure (Bems, Johnson, and Yi, 2011, 2010; Bussière,
Callegari, Ghironi, Sestieri, and Yamano, 2013; Eaton, Kortum, Neiman, and Romalis,
2011), inventory adjustment (Alessandria, Kaboski, and Midrigan, 2013, 2011; Altomonte,
di Mauro, Ottaviano, Rungi, and Vicard, 2012) and adverse credit supply conditions
(Bricongne, Fontagné, Gaulier, Taglioni, and Vicard, 2012; Behrens, Corcos, and Mion,
2013; Chor and Manova, 2012). The literature � reviewed comprehensively by Bems,
Johnson, and Yi (2013) � has focused exclusively, with the exception of Bems et al.
(2011), on gross trade �ows. For gross exports di�erent features of the �nal demand
composition were important determinants of the great trade collapse (Bems et al., 2013),
although their exact contributions have not been quanti�ed. Particular attention has
been paid to shifts in the demand for di�erent types of exports such as durables and
services (Yi, Bems, and Johnson, 2010; Bems et al., 2010, 2011; Eaton et al., 2011)
linked to di�erences in the import intensity of demand components, such as investment
and consumption (Bussière et al., 2013) as well as inventories (Alessandria et al., 2011,
2013). Remarkably, services trade proved very resilient during the great trade collapse and
in some services sectors trade even continued to increase (Mattoo and Borchert, 2009).
Durables were particularly hard hit during the crisis while non-durables were much less
a�ected (Levchenko, Lewis, and Tesar, 2010; Bems et al., 2013). For example, Behrens
et al. (2013) �nd that for the case of Belgian consumer durables exports dropped by 36%
while exports of nondurables only decreased by 2%. Vertical specialisation is thought to
have contributed to the magnitude of the decline in gross trade only in the sense that
demand for sectors with a strong degree of cross-border linkages (and hence trade in
intermediate goods) declined most (Bems et al., 2011).

Due to data constraints previous studies su�er from two shortcomings. First, they
focus on gross trade instead of value added trade and, second, they assume that the
extent of vertical specialisation remained �xed during the crisis. Gross trade �gures in�ate
the volume of trade due to foreign value added and double counting terms (Koopman,
Wang, and Wei, 2014). In contrast, value added measures of trade arguably better re�ect
the existence of bilateral trade imbalances (Nagengast and Stehrer, 2014), the need for
relative price adjustment (Bems, 2014) and which countries bene�t from trade in terms
of income and employment (Foster-McGregor and Stehrer, 2013; Timmer, Los, Stehrer,
and de Vries, 2013). Therefore, in order to gauge the overall economic signi�cance of the
great trade collapse it seems more appropriate to consider value added instead of gross
trade data. Regarding the role of vertical specialisation, assuming a constant organisation
of international production sharing implicitly excludes an additional explanatory factor
of the great trade collapse. A decline in sourcing from international suppliers to the
detriment of national suppliers would provide an amplifying mechanisms of the decline
in �nal demand and reduce the volume of international trade for every dollar spend on
�nal goods and services. This is particularly important in the context of the growth
slowdown in global trade relative to GDP growth that has been observed in recent years
(Constantinescu, Mattoo, and Ruta, 2015; Ferrantino and Taglioni, 2014). A decline in
international production sharing therefore might have played a role both for explaining the
great trade collapse as well as partially account for the decrease in global trade elasticities.
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In this study, we attempt to �ll this gap in the literature by considering value added
trade data for the years 2000 to 2011 derived from the World Input Output Database
(Dietzenbacher, Los, Stehrer, Timmer, and de Vries, 2013) (WIOD). WIOD is particularly
well suited for analysing changes in the international sourcing structure since its global
input-output tables are derived from annual supply and use tables and they are not
based on interpolated national input-output tables in reference years. We use a structural
decomposition analysis (Miller and Blair, 2009; Dietzenbacher and Los, 1998) which allows
us to quantify the contributions of changes in the structure and level of �nal demand
as well as the organisation of international production sharing to changes in world value
added trade. Our �rst contribution is that we show � by relaxing the constancy assumption
of vertical specialisation � that changes in (international) production sharing accounted
for almost half of the great trade collapse. Second, we propose a novel decomposition
of changes in �nal demand that renders it possible to estimate the e�ect of a variety of
compositional changes. The global nature of our dataset and the use of a decomposition
framework allows us to put a number on the contribution that compositional changes
made to the decline in trade during the crisis. We �nd that the drop in the overall level
of demand accounted for roughly a quarter of the decline in value added exports while
just under one third was due to compositional changes in �nal demand. In addition
to the well-known goods and component speci�c demand changes, we identify a third
compositional factor of quantitative importance which captures the fact that demand
for goods and services of countries with a strong degree of cross-border linkages declined
most. Our third contribution is that we demonstrate that the dichotomy between services
and manufacturing sectors observed in gross exports during the great trade collapse is not
apparent in value added trade data.

The rest of the paper is structured as follows. Section 2 describes the basic structural
decomposition analysis and its variants used in the main text. Section 3 presents our
empirical results and Section 4 discusses potential explanations of our main �ndings.
Section 5 concludes.

2 Methodology

2.1 Value added trade

Value added exports of country i, VAXi, are de�ned as value added of country i, which is
absorbed in �nal demand abroad (Johnson and Noguera, 2012), VAXi = (vi)

′
Lf−i, where

vi denotes a vector of value added coe�cients with non-negative entries for country i and
zeros otherwise, L denotes the Leontief inverse L = (I − A)−1, A is the global input-
output coe�cient matrix, f−i is a vector of �nal demand expenditures of all countries
except i. In order to arrive at world value added exports, VAX, requires summing over
the value added exports of all individual countries. Calculations were performed using
global input-output tables from WIOD1 with C = 41 countries and S = 35 sectors. The
global input-output tables from WIOD are particularly well suited for analysing year-on-
year changes in the international sourcing structure since they are derived from annual
supply and use tables and not based on interpolation of national input-output tables in

1World Input Output Database (www.wiod.org).
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reference years.
Value added exports of sector s in country i, VAXi

s, are computed as

VAXi
s = visLf−i

where vis denotes an 1× SC vector of value added coe�cients with a non-negative entry
for sector s in country i and zeros otherwise. As before world value added exports of
sector s, VAXs, are calculated by summing value added exports of sector s across all
countries

VAXs =
C∑
i

VAXi
s (1)

After computing value added exports of individual sectors the results were grouped into
10 di�erent sectoral classes for the sake of brevity.2

2.2 Structural decomposition analysis

The aim of structural decomposition analysis is to provide an additive decomposition of a
matrix product y composed of n-terms into contributions of its individual factors xi (Miller
and Blair, 2009). Changes in world value added exports can be decomposed into changes
in the value added coe�cients vector, ∆v, the Leontief matrix, ∆L, and �nal demand
vector, ∆f .3 The decomposition of the matrix product y is non-unique and in theory
there are n! possible decomposition formulas of which we report the mean as suggested
by Dietzenbacher and Los (1998). For additional decompositions of the factors L and f
we exploit the hierarchical structure of the problem in order to reduce the computational
burden and to ensure that the introduction of additional factors at lower levels does not
change the contribution of factors at higher levels (Chen and Wu, 2008). See Koller and
Stehrer (2009) for a detailed discussion and speci�cs on the implementation of hierarchical
structural decomposition analysis. Decompositions were performed for annual changes for
the time period from 2000 to 2011, and the arithmetic mean of annual contributions was
calculated where indicated.

2(1) Agriculture: Agriculture, Hunting, Forestry and Fishing; (2) Mining and utilities: Mining and
Quarrying + Electricity, Gas and Water Supply; (3) Low tech: Food, Beverages and Tobacco + Textiles
and Textile Products + Leather, Leather and Footwear + Wood and Products of Wood and Cork +
Pulp, Paper, Paper , Printing and Publishing + Manufacturing, Nec; Recycling; (4) Medium-low tech:
Coke, Re�ned Petroleum and Nuclear Fuel + Rubber and Plastics + Other Non-Metallic Mineral +
Basic Metals and Fabricated Metal; (5) Medium-high and high tech: Chemicals and Chemical Prod-
ucts + Machinery, Nec + Electrical and Optical Equipment + Transport Equipment; (6) Construction:
Construction; (7) Non-tradable market services: Sale, Maintenance and Repair of Motor Vehicles and
Motorcycles; Retail Sale of Fuel + Wholesale Trade and Commission Trade, Except of Motor Vehicles
and Motorcycles + Retail Trade, Except of Motor Vehicles and Motorcycles; Repair of Household Goods
+ Hotels and Restaurants + Real Estate Activities + Other Community, Social and Personal Services
+ Private Households with Employed Persons; (8) Transport and communication: Inland Transport +
Water Transport + Air Transport + Other Supporting and Auxiliary Transport Activities; Activities
of Travel Agencies + Post and Telecommunications; (9) Business services: Financial Intermediation +
Renting of M&Eq and Other Business Activities; (10) Non-market services: Public Admin and Defence;
Compulsory Social Security + Education + Health and Social Work.

3Note that strictly speaking ∆v and ∆L are not independent, since if a given sector outsources a
certain production step to another sector (in the same country or abroad), ceteris paribus, this will lead
to a decline in the according entry in v (and an increase of the same magnitude in the according entry
in A). See Dietzenbacher and Los (2000) for a detailed exposition of this issue.
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2.2.1 Decomposing changes in �nal demand in global input-output tables

Here, we extend the �nal demand decomposition for a single country described in Miller
and Blair (2009) to a global setting with demand in C countries that in addition can
be distributed across goods and services from C di�erent countries. In the one-country
case, �nal demand is disaggregated into the overall level of demand, the �nal demand mix

across demand categories4 and the �nal demand distribution across di�erent sectors. In
a global setting two additional dimensions need to be considered. First, the overall level
of �nal demand is due to demand in di�erent countries and therefore the �nal demand
country mix also needs to be taken into account. Second, once �nal consumers have
determined which kind of product to acquire (sectoral distribution), they also need to
decide from which of the C countries a given product should be purchased depending on
relative prices and quality. This is captured by the �nal demand country market share

distribution.5

In a global input-output model with S sectors and C countries di�erentiating P cat-
egories of �nal demand let f t

ipsj record the amount of expenditure by demand category
p in country i on the product of sector s in country j in year t. In the following time
superscripts are suppressed for the sake of readability.

F0 =
∑
i

∑
p

∑
s

∑
j

fipsj

is a scalar capturing the overall world level of �nal demand.

F1 =
[∑

p

∑
s

∑
j

f1psj∑
i fipsj

;
∑
p

∑
s

∑
j

f2psj∑
i fipsj

; . . .
∑
p

∑
s

∑
j

fCpsj∑
i fipsj

]
is the (C × 1) vector capturing the �nal demand country mix, i.e. how the overall world
level of �nal demand is distributed across countries.

F2 =



∑
s

∑
j

f11sj∑
p f1psj

∑
s

∑
j

f21sj∑
p f2psj

. . .
∑

s

∑
j

fC1sj∑
p fCpsj∑

s

∑
j

f12sj∑
p f1psj

∑
s

∑
j

f22sj∑
p f2psj

. . .
∑

s

∑
j

fC2sj∑
p fCpsj

...
...

. . .
...∑

s

∑
j

f1Psj∑
p f1psj

∑
s

∑
j

f2Psj∑
p f2psj

. . .
∑

s

∑
j

fCPsj∑
p fCpsj


is the (P × C) matrix capturing the �nal demand component mix, i.e. how the country
level of �nal demand is distributed across individual demand components.

4The �nal demand categories speci�ed in WIOD include �nal consumption expenditure by house-
holds, �nal consumption expenditure by non-pro�t organisations serving households, �nal consumption
expenditure by the government, gross �xed capital formation and changes in inventories and valuables.

5Here, we note that our decomposition is not unique and that alternative orders are conceivable.
However, the decomposition chosen is, in our opinion, the most intuitive and also naturally leads to an
interpretation of competitiveness in terms of market share gains and losses.
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F3 =



∑
i

∑
j

fi11j∑
s fi1sj

∑
i

∑
j

fi21j∑
s fi2sj

. . .
∑

i

∑
j

fiP1j∑
s fiPsj∑

i

∑
j

fi12j∑
s fi1sj

∑
i

∑
j

fi22j∑
s fi2sj

. . .
∑

i

∑
j

fiP2j∑
s fiPsj

...
...

. . .
...∑

i

∑
j

fi1Sj∑
s fi1sj

∑
i

∑
j

fi2Sj∑
s fi2sj

. . .
∑

i

∑
j

fiPSj∑
s fiPsj


is the (S × P ) matrix capturing the �nal demand sectoral distribution, i.e. how the �nal
demand of the di�erent demand components is distributed across products of individual
sectors.

f (4)c =
[∑

i

∑
p

fip1c∑
j fip1j

;
∑
i

∑
p

fip2c∑
j fip2j

; . . .
∑
i

∑
p

fipSc∑
j fipSj

]
F4 =

[
diag(f

(4)
1 ); diag(f

(4)
2 ); . . . diag(f

(4)
C )

]
is the (SC × S) matrix capturing the �nal demand country market share distribution,
i.e. how �nal demand expenditure on individual sectors is distributed across di�erent
countries. With the above de�nitions, the overall �nal demand vector f can be written as
the �ve-factor product

f = F4F3F2F1F0.

2.2.2 Multiplier decomposition of ∆L

Changes in L can be due to changes in the national and international sourcing structure
of a given sector. In order to take this distinction into account, we decompose L into
three factors L = M3M2M1, where M1 captures intra-country e�ects, M2 contains inter-
country e�ects and the matrix M3 records inter-country feedback e�ects capturing the
interaction between M1 and M2. (Round, 1985; Dietzenbacher, 2002). The structure of
the matrices M1, M2 and M3 is given below following the exposition in Miller and Blair
(2009). Changes in intra-country and inter-country elements in A can be distinguished
by noting that

A =


A11 A12 . . . A1C

A21 A22 . . . A2C

...
...

. . .
...

AC1 AC2 . . . ACC

 = Ã+(A−Ã) =


A11 0 . . . 0
0 A22 . . . 0
...

...
. . .

...
0 0 . . . ACC

+


0 A12 . . . A1C

A21 0 . . . A2C

...
...

. . .
...

AC1 AC2 . . . 0


Ã captures the national sourcing structure of a given sector, while (A − Ã) re�ects the
origin of its internationally sourced inputs. Hence, intra-country e�ects are computed as

M1 = (I− Ã)−1 =


(I−A11)−1 0 . . . 0

0 (I−A22)−1 . . . 0
...

...
. . .

...
0 0 . . . (I−ACC)−1
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For the other two factors the following de�nition will be useful.

A∗ = (I− Ã)−1(A− Ã) =


0 (I−A11)−1A12 . . . (I−A11)−1A1C

(I−A22)−1A21 0 . . . (I−A22)−1A2C

...
...

. . .
...

(I−ACC)−1AC1 (I−ACC)−1AC2 . . . 0


Then, inter-country e�ects, M2, can be calculated as

M2 = I + A∗ =


I (I−A11)−1A12 . . . (I−A11)−1A1C

(I−A22)−1A21 I . . . (I−A22)−1A2C

...
...

. . .
...

(I−ACC)−1AC1 (I−ACC)−1AC2 . . . I


The interaction between intra-country and inter-country e�ects, M3, is computed as

M3 = [I− (A∗)2]−1

For a derivation and a detailed discussion of the di�erent factors see Miller and Blair
(2009) and the references therein.

2.2.3 Decomposition of ∆L - the sectoral and country dimension

An alternative decomposition of L considers the sectoral and country dimension of the
international sourcing structure. It splits A into contributions of individual sectors in
di�erent countries, i.e. it captures from which sector and country a given sector s obtains
its intermediate inputs. In this manner the contribution of sourcing changes in individual
sectors to the economy-wide sourcing changes can be determined. Note the di�erence
between this decomposition and the analysis of sectoral value added exports described
in equation (1). Sectoral value added exports of sector s describe the monetary amount
of value added of sector s, which is absorbed in �nal demand in countries other than
the country of production. They are a�ected by changes in the sourcing structure of all
sectors, since value added of sector s can enter into the production of intermediate and
�nal goods of any sector. In turn, changes in the sourcing structure of sector s can in
theory have an impact on sectoral value added exports of all sectors.

The sectoral decomposition of ∆L follows the exposition by Miller and Blair (2009).
As a �rst step, note that ∆L is related to changes in the global input-output coe�cient
matrix A in the following way

∆L = L1 − L0 = L0A1L1 − L0A0L1 = L0(∆A)L1

∆A can then simply be disaggregated into changes in individual sectors of di�erent coun-
tries

∆A =
C∑
c=1

S∑
s=1

∆Asc

where ∆A(sc) =

0 . . . ∆a11sc . . . 0
...

...
...

0 . . . ∆aSCsc . . . 0

 represents the technology change of sector s in

country c and aijsc is the technical coe�cient capturing the value of sector i in country
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Figure 1: Decomposition of change in world value added trade.
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j that enters production of sector s in country c necessary to produce 1 unit of output.
In order to assess contributions to L from changes in sector s irrespective of the country
or changes in country c irrespective of the sector the appropriate sums of A(sc) were
computed.

3 Decomposing the great trade collapse

3.1 The importance of (international) production sharing

First, note that the great trade collapse, i.e. a more than proportional decline of trade in
comparison to changes in GDP, is a phenomenon not limited to gross trade, but is also
apparent in value added trade data. While world GDP declined by 5.4% in nominal terms,
value added trade collapsed by 18.3% in 2009. Overall the evolution of value added trade
mirrors the changes in gross trade �gures. Between 2000 and 2008 nominal value added
exports grew on average by 11.4% a year. During the great trade collapse value added
exports saw a very strong decline and fell by almost one �fth. The two years after the
crisis saw a cyclical rebound of value added exports with exceptionally high growth rates
in comparison to pre-crisis years (16.1% and 14.6%). In a �rst step, we use a structural
decomposition analysis to assess which of its three basic building blocks contributed to
the overall change in value added trade: ∆v captures changes in the value added content
of production, ∆L represents changes in the structure of international production sharing
and ∆f records changes in �nal demand. Figure 1 shows that in an average year before the
crisis growth in value added trade (11.4%) was to a large extent driven by changes in �nal
demand (9.6pp). Increased (international) production sharing6 contributed substantially
less (2.6pp), while the decline in the sectoral value added content � corresponding to

6Strictly speaking ∆L includes both changes in intra-country and inter-country production sharing.
In Section 3.1.1, we show that changes in international production sharing and its interaction terms were
the main drivers of ∆L.
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outsourcing of value creation to other sectors � put a drag on the growth of value added
trade (−0.8pp). In stark contrast, changes in (international) production sharing explained
just under half (−8.5pp) of the decline in value added exports in 2009 (−18.3%). Demand
factors were still the most important (−10.8pp) although their relative signi�cance was
smaller than in previous years (59% vs. 84% of the change in value added trade). During
the crisis, the share of value added generated within a given sector increased slightly (from
48% to 49%). During the recovery years the relative contribution of all three factors
was similar to pre-crisis years. While the drop in �nal demand was almost completely
compensated for in the �rst year after the crisis, the degree of (international) production
sharing had still not regained its pre-crisis level by 2011. Our focus on value added trade,
which precludes the in�uence of double counting terms, demonstrates that changes in
vertical specialisation have played a substantial role during the great trade collapse over
and above demand e�ects (Bems et al., 2011).

3.1.1 Contribution to changes in international production sharing (∆M1,
∆M2 and ∆M3)

In general, changes in international production sharing, ∆L, can be due to changes in
both the national and international sourcing structure of a given sector. In order to
disentangle these two e�ects, we perform an additional decomposition of ∆L into three
factors ∆M1, ∆M2 and ∆M3. ∆M1 captures changes in the intra-country sourcing
structure of sectors, ∆M2 re�ects changes in the inter-country sourcing structure and
∆M3 records inter-country feedback e�ects due to the interaction between the �rst two
factors.

Table 1: Decomposition of ∆L into intra-country (∆M1) and inter-country components
(∆M2) as well as their interaction e�ect (∆M3). Contribution to total change in world
value added exports.

∅ 2000-2008 2008-2009 2009-2010 2010-2011

bn USD
∆L 185 -1041 395 199

∆M1 7 203 -116 -34
∆M2 112 -798 328 165
∆M3 65 -445 182 68

contribution to ∆VAX [pp]
∆L 2.6 -8.5 3.9 1.7

∆M1 -0.0 1.7 -1.2 -0.3
∆M2 1.7 -6.5 3.3 1.4
∆M3 0.9 -3.6 1.8 0.6

Table 1 shows that before the crisis the biggest contribution to changes in inter-
national production sharing came from the inter-country e�ect (∆M2 = 1.7pp) and
the interaction term (∆M3 = 0.9pp). This suggests that the relocation of production
abroad and the consolidation of cross-border production chains was a signi�cant factor
for the growth in value added trade before the crisis (Baldwin, 2011). The reorganisation
of production within countries played a negligible role for explaining changes in value
added trade. During the great trade collapse inter-country linkages were strongly reduced
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(∆M2 = −6.5pp) while the intra-country e�ect somewhat cushioned the drop in value
added trade (∆M1 = 1.7pp). This means that on average sectors increased the relative
share of intermediate inputs sourced from national suppliers at the expense of interme-
diates purchased from international suppliers. The interaction e�ect also shows a strong
negative contribution (∆M3 = −3.6pp) during the crisis indicating that in the aggregate
the negative inter-country e�ect prevailed over the positive intra-country e�ect. Overall
this suggests that the negative contribution of ∆L during the great trade collapse was
mainly driven by changes in international production sharing.

3.1.2 Production changes in which sector and which country?

Since modi�cations in global value chains were such an important factor for the great
trade collapse, the question arises whether altered sourcing decisions were a widespread
phenomenon or a characteristic of speci�c economic sectors or countries only.

Table 2 details the contribution of sourcing changes in ten sectoral aggregates to
the overall change in value added trade in percentage points. During the crisis changes
in production sharing in all sectoral aggregates reduced world value added trade. The
absolute magnitude of the changes were larger than in an average year before the crisis
suggesting that the crisis impacted sourcing decisions of �rms in all sectors to a large
extent. While it is true that certain sectors such as medium-low technology and medium-
high and high technology contributed relatively more to changes than others, these sectors
also showed greater sourcing dynamics before the crisis.

Table 2: Contribution of changes in the sectoral sourcing structure, ∆A(s), to the overall
change in world value added trade in percentage points.

∅ 2000-2008 2008-2009 2009-2010 2010-2011

Agriculture etc. 0.1 -0.2 0.0 0.1

Mining and utilities 0.3 -0.5 0.2 0.3

Low technology 0.2 -0.7 0.4 0.1

Medium-low technology 0.6 -1.7 0.7 0.4

Medium-high and high technology 0.6 -1.7 0.7 0.2

Construction 0.1 -0.9 0.3 0.1

Non-tradable market services 0.2 -1.1 0.9 0.1

Transport and communication 0.2 -0.7 0.3 0.1

Business services 0.1 -0.4 -0.0 0.1

Non-market services 0.2 -0.6 0.5 0.2

Table 3 lists the contribution of changes in vertical specialisation to the overall change
in world value added trade in percentage points. During the great trade collapse changes
in the input mix in all countries except Ireland reduced world value added trade. Some
countries such as the United States, Japan, China and Germany showed substantially
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higher contributions to changes in vertical specialisation. However, these are also the
countries with the highest world market share in value added trade and hence changes
in their sourcing structure are expected to have a relatively larger impact on world value
added trade.

Table 3: Contribution of changes in individual countries' sourcing structure, ∆A(c), to
the overall change in world value added trade in percentage points.

∅ 2000-2008 2008-2009 2009-2010 2010-2011

AUS 0.0 -0.1 -0.0 0.1
AUT 0.0 -0.0 0.0 0.0
BEL 0.0 -0.1 0.1 0.1
BGR 0.0 -0.0 0.0 0.0
BRA 0.0 -0.2 0.1 0.1
CAN 0.0 -0.0 -0.0 0.0
CHN 0.2 -0.7 0.7 0.4
CYP 0.0 -0.0 0.0 -0.0
CZE 0.0 -0.1 0.0 0.0
DEU 0.2 -0.5 0.3 0.1
DNK 0.0 -0.0 -0.0 0.0
ESP 0.1 -0.2 0.1 0.0
EST -0.0 -0.0 -0.0 0.0
FIN 0.0 -0.0 0.0 0.0
FRA 0.1 -0.2 0.2 0.1
GBR 0.1 -0.1 0.0 0.0
GRC 0.0 -0.1 0.0 0.0
HUN 0.0 -0.0 0.0 0.0
IDN 0.0 -0.1 0.0 0.1
IND 0.0 -0.2 -0.0 0.0
IRL 0.0 0.0 -0.0 -0.0
ITA 0.1 -0.3 0.3 0.1
JPN 0.4 -1.1 0.3 0.4
KOR 0.1 -0.2 0.1 0.1
LTU 0.0 -0.0 0.0 0.0
LUX 0.0 -0.0 0.0 0.0
LVA 0.0 -0.0 0.0 0.0
MEX 0.0 -0.0 0.1 0.1
MLT 0.0 -0.0 0.0 0.0
NLD 0.0 -0.0 0.0 0.0
POL 0.0 -0.1 0.1 0.0
PRT 0.0 -0.0 0.0 0.0
ROU 0.0 -0.0 0.0 -0.0
RUS 0.0 -0.1 0.0 0.1
SVK -0.0 -0.0 0.0 0.0
SVN 0.0 -0.0 -0.0 0.0
SWE 0.0 -0.0 -0.0 0.0
TUR 0.0 -0.1 0.0 0.1
TWN 0.1 -0.1 0.1 0.0
USA 0.5 -2.7 1.6 0.5
RoW 0.3 -1.2 -0.2 -0.9

Overall, this suggests that changes in the input mix of production were a widespread
phenomenon not limited to particular sectors or economies.
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Figure 2: Final demand contribution to change in world value added trade.
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3.2 The role of level and composition of �nal demand

For gross exports it has been shown that changes in the composition of �nal expenditure
were an important determinant of the great trade collapse although its exact contribution
has not been quanti�ed (Bems et al., 2011). Using a global input-output framework allows
us to estimate the share of the great trade collapse due to changes in the structure and
level of �nal demand. Here we present the results of a novel decomposition that splits
�nal demand into the �ve subsequent factors: (1) the overall level of �nal demand, (2)
the mix of countries that contribute to the overall level of demand (country mix ), (3)
the mix of �nal demand across di�erent demand components such as investment and
private consumption (component mix ), (4) the distribution of goods and services across
di�erent demand components (sectoral distribution) and (5) the distribution of country
market shares by sector (country market share distribution). (1) represents pure changes
in the level of �nal demand, while (2)-(5) record compositional changes. Category (2)
and (3) represent the demand side � i.e. which demand component in which country
(e.g. investment in the United States) � and (4) and (5) capture the value added source �
i.e. from which sector in which country (e.g. automobiles from Germany). The aggregate
results of the decomposition are presented in Figure 2. In addition, we delineate i) which
demand components were behind changes in the component mix (Table 4), ii) for which
goods and services demand declined most (Table 5) and iii) which countries contributed
to changes in the country market share distribution (Table 6).

In an average year before the crisis almost the entire �nal demand contribution to
growth in value added trade derived from increases in the overall level of �nal demand
in parallel with strong world economic growth (Figure 2). The only other signi�cant
contribution came from the country market share distribution (1.5pp), which re�ects
gains in export market shares of countries such as China and other emerging countries
to the detriment of Japan and the United States which are less strongly integrated in
global value chains (Table 6). During the great trade collapse the drop in the overall
level of demand accounted for roughly a quarter of the decline in value added exports
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Table 4: Contribution of ∆f(component mix ) by demand component to change in value
added trade in percentage points.

∅ 2000-2008 2008-2009 2009-2010 2010-2011

Consumption Households -0.2 1.0 -0.5 -0.0
Consumption Non-pro�t Organisations -0.0 0.0 0.0 0.0
Consumption Government 0.0 0.5 -0.1 -0.2
Investment 0.1 -1.5 -0.5 0.2
Inventory changes 0.1 -2.1 2.2 0.5

Table 5: Contribution of ∆f(sectoral distribution) by sector to change in value added
trade in percentage points.

∅ 2000-2008 2008-2009 2009-2010 2010-2011

Agriculture etc. -0.0 0.0 0.1 0.2
Mining and utilities 0.0 -0.2 0.1 0.0
Low technology -0.0 -0.2 0.2 0.3
Medium-low technology -0.1 -0.8 0.3 0.4
Medium-high and high technology -0.0 -1.3 1.3 -0.3
Construction -0.0 0.4 -0.2 0.1
Non-tradable market services -0.0 -0.0 -0.0 -0.0
Transport and communication 0.2 -0.2 0.1 0.0
Business services -0.0 0.1 -0.1 -0.0
Non-market services -0.0 0.2 -0.1 -0.1

(−5.1pp) while just under one third (−5.7pp) was due to compositional changes in �nal
demand. Changes in the component mix (−2.0pp) and the sectoral distribution (−2.1pp)
played an important role. With regard to the component mix, the share of investment
and inventory demand declined substantially relative to that of household and government
consumption during the crisis (Table 4). This led to a decline in world value added trade
since the latter have a lower import content than the former. The sectoral distribution of
demand also changed markedly during the trade collapse as the share of demand declined
in all sectoral aggregates relative to demand in construction, non-market services and
business services (Table 5). Demand for medium-low technology as well as medium-high
and high technology goods dropped strongly both of which have a very high import
content. Overall, our results on the importance of the strong decline in investment and
inventories as well as the large decrease in the demand for durable goods in explaining
the collapse in value added trade mirror the �ndings from the literature on gross trade
(Bems et al., 2013). A new important compositional factor that emerges is the country
market share distribution which contributed about one tenth (−1.9pp) to the great trade
collapse. This re�ects the fact that the crisis particularly a�ected demand for goods and
services of economies that are highly integrated in cross-border production chains such
as EU countries (Table 6). The year after the crisis saw an immediate rebound of the
overall demand level that more than o�set the drop during the great trade collapse. The
sectoral distribution and component mix recovered much more slowly and in 2011 still had
not reached their respective pre-crisis level. The share of inventory demand rebounded
completely in the year after the crisis, while investment demand continued to decline and
only started to recover weakly in 2011 (Table 4). The prolonged crisis was also re�ected
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Table 6: Contribution of ∆f(country market share distribution) by country to change in
value added trade in percentage points.

∅ 2000-2008 2008-2009 2009-2010 2010-2011

AUS 0.0 0.1 0.1 0.1
AUT 0.0 -0.1 -0.1 -0.0
BEL 0.0 -0.1 -0.2 -0.0
BGR 0.0 -0.0 -0.0 -0.0
BRA 0.1 -0.0 0.2 0.1
CAN -0.0 -0.0 0.2 -0.1
CHN 0.9 1.2 1.0 1.0
CYP 0.0 -0.0 -0.0 -0.0
CZE 0.1 -0.1 -0.0 0.0
DEU 0.1 -0.5 -0.6 -0.1
DNK 0.0 -0.1 -0.1 -0.0
ESP 0.1 -0.1 -0.3 -0.1
EST 0.0 -0.0 -0.0 0.0
FIN 0.0 -0.1 -0.1 -0.0
FRA 0.0 -0.1 -0.4 -0.2
GBR -0.1 -0.5 -0.1 -0.1
GRC 0.0 -0.0 -0.1 -0.0
HUN 0.0 -0.1 -0.0 -0.0
IDN 0.0 0.1 0.2 0.1
IND 0.1 0.3 0.3 -0.0
IRL 0.0 -0.1 -0.2 -0.0
ITA 0.0 -0.3 -0.4 -0.2
JPN -0.3 -0.2 0.5 -0.3
KOR 0.0 -0.1 0.3 0.0
LTU 0.0 -0.0 -0.0 0.0
LUX 0.0 -0.0 -0.0 -0.0
LVA 0.0 -0.0 -0.0 -0.0
MEX -0.0 -0.2 0.1 0.0
MLT 0.0 -0.0 -0.0 -0.0
NLD 0.0 -0.1 -0.2 -0.1
POL 0.1 -0.1 -0.0 0.0
PRT 0.0 -0.0 -0.1 -0.0
ROU 0.0 -0.0 -0.0 0.0
RUS 0.1 -0.2 0.1 0.1
SVK 0.0 -0.0 -0.0 -0.0
SVN 0.0 -0.0 -0.0 -0.0
SWE 0.0 -0.2 0.0 0.0
TUR 0.0 -0.1 0.0 -0.0
TWN -0.1 -0.1 0.1 -0.1
USA -0.4 -0.1 -0.4 -0.6
RoW 0.5 0.2 0.4 0.3

in the country market share distribution which did not recuperate in the year after the
crisis and even showed a further decline in 2011. This was mainly due to a continuing
decrease in the demand share of many European Union countries in 2010 and even 2011
re�ecting the reverberations of the sovereign debt crises in the euro area.
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Figure 3: Decomposition of change in world value added exports between 2008 and 2009
by sector.
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3.3 Sectoral value added exports

Another question that needs to be addressed is how value added exports of di�erent sectors
fared during the �nancial crisis. For gross exports, the consensus that has emerged is that
exports of durables were particularly hard hit while non-durables and services were much
less a�ected (Levchenko et al., 2010; Bems et al., 2013). Bems et al. (2011) arrive at the
same conclusion for value added trade based on a global input-output table constructed
from national input-output tables and bilateral trade data from 2004. However, in the
light of our results on the changes in international production sharing a constant input-
output structure does not appear to be an innocuous assumption. Table 7 shows the
percentage changes in sectoral value added exports and the corresponding contribution
of changes in value added content, international production sharing and �nal demand
factors as a percentage of the total change. In an average year before the crisis nominal
value added exports of almost all sectors grew with two-digit �gures while the mining
and utilities sector � likely also due to price increases � even reached growth rates of
almost 22%. In contrast to the �ndings on gross exports, all sectors were hard hit by the
�nancial crisis and in no sector did value added exports decline by less than 11.8% (Figure
3). While value added exports fell particularly strongly in the medium-low technology
sector (-24.8%), the dichotomy between services and manufacturing sectors observed in
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gross exports is not apparent in value added trade data.7

Table 7: Decomposition of change in world value added exports by sector (% change /
contribution to ∆VAX in percentage points).

∅ 2000-2008 2008-2009 2009-2010 2010-2011

Agriculture etc.
share in world trade: 4.4% (2011) ∆VAX 19.1 -12.7 18.8 20.9

∆v -0.5 -0.7 1.6 -0.3
∆L 1.9 -4.9 4.8 3.3
∆f 9.8 -7.1 12.4 14.6

Mining and utilities
share in world trade: 15.2% (2011) ∆VAX 24.2 -29.7 24.3 29.0

∆v -0.7 -1.8 0.8 0.1
∆L 10.9 -18.4 10.6 9.1
∆f 10.6 -9.5 13.0 14.1

Low technology
share in world trade: 8.8% (2011) ∆VAX 16.2 -12.7 12.8 14.8

∆v -0.9 1.6 -0.8 -0.2
∆L 0.3 -4.2 3.3 -0.4
∆f 9.4 -10.2 10.3 13.7

Medium-low technology
share in world trade: 10.6% (2011) ∆VAX 18.0 -24.8 21.3 20.8

∆v -2.1 2.0 -0.8 0.1
∆L 4.0 -14.7 8.4 3.5
∆f 10.0 -12.1 13.7 13.6

Medium-high and high technology
share in world trade: 19.9% (2011) ∆VAX 15.3 -17.1 18.2 14.5

∆v -1.3 2.9 -0.3 -0.2
∆L 1.0 -6.9 4.3 1.0
∆f 9.3 -13.2 14.3 11.5

Construction
share in world trade: 0.7% (2011) ∆VAX 19.2 -12.1 9.8 11.2

∆v -0.4 1.1 0.7 -0.1
∆L 1.6 -1.7 -0.6 -2.4
∆f 9.9 -11.5 9.7 12.6

Non-tradable market services
share in world trade: 15.3% (2011) ∆VAX 17.0 -16.9 13.7 15.2

∆v -0.1 1.1 -1.4 -0.0
∆L 1.1 -7.3 2.5 0.1
∆f 9.4 -10.7 12.6 13.3

Transport and communication
share in world trade: 7.9% (2011) ∆VAX 17.0 -17.0 12.7 14.1

∆v -0.7 1.3 0.0 -0.1
∆L 2.1 -8.4 1.8 -0.8
∆f 9.7 -9.9 10.8 13.4

Business services
share in world trade: 16.0% (2011) ∆VAX 17.3 -11.8 10.0 11.7

∆v -0.1 0.0 0.7 -0.0
∆L 2.1 -1.8 -0.8 -1.1
∆f 9.2 -10.0 10.1 11.7

Non-market services
share in world trade: 1.1% (2011) ∆VAX 18.0 -15.7 7.8 16.0

∆v -0.4 0.6 -0.1 0.0
∆L 3.4 -6.0 -2.9 1.1
∆f 9.5 -10.3 10.9 13.7

Regarding the relative contribution of �nal demand and vertical specialisation to sec-

7Our results are qualitatively in line with the numbers from the OECD Trade in Value Added database.
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toral value added export growth prior to the crisis there are no strong disparities between
sectors and the overall picture is very much in line with the �gures of aggregate value
added exports.8 During the crisis year sourcing changes became a major factor for the
decline in value added exports of almost all sectors. Changes in international produc-
tion sharing for most services sectors (non-market services, non-tradable market services,
transport and communication) accounted for 38% to almost 50% of the drop in value
added exports. Manufacturing sectors (low technology, medium-low technology, medium-
high and high technology) were likewise hard hit by sourcing changes (between 33% and
59%). This is a remarkable result which highlights that focusing on �nal demand changes
falls short of accounting for the great trade collapse in value added exports in very much
every sector. In the year after the crisis most sectors saw above average contributions of
sourcing changes compensating for some but not all of the decline during the crisis. What
is striking is that the growth of value added exports of some sectors, in particular ser-
vices, was hampered by changes in sourcing decisions. This was particularly true for value
added exports of the construction and business services sector which includes �nancial
intermediation suggesting that �rms may have reduced or postponed these �non-essential�
services expenditures in the aftermath of the crisis.

While our results contradict the �ndings by Bems et al. (2011), they are consistent
with what we know about the structural di�erences between gross and value added trade.
Johnson and Noguera (2012) show that the share of services value added in total value
added exports is substantially higher than the share of direct services exports in total
gross exports of a country. This is due to the fact that services sectors often provide
intermediate inputs to goods exporters whereas direct services exports are hampered, for
example, due to linguistic and legal barriers. As a consequence services sectors indirectly
bene�t from and contribute to the export success of goods exporters. In turn, our �ndings
highlight that demand shocks hitting direct goods exporters are transmitted to service
input providers further upstream in line with theoretical models on the origins of aggregate
�uctuations (Horvath, 2000; Acemoglu, Carvalho, Ozdaglar, and Tahbaz-Salehi, 2012).

4 Discussion

What ultimately lies at the heart of the changes in international production sharing is
the most pressing question that comes out of our study. In this section we argue that
price changes, inventory adjustments, intra-sectoral composition e�ects or an increase in
protectionism were unlikely to be the main driver for the observed contribution of ∆L to
the decline in value added trade in 2009.

All of the literature on trade in value added considers nominal �ows since global input-
output tables are currently only available in current prices. This implies that changes in
the relative prices of di�erent sectors (e.g. commodities versus manufactures) may po-
tentially have a bearing on our results. The literature on the great trade collapse has

8The mining and utilities as well as the medium-low technology sector are the only exception. Mining
and utilities value added exports show a big contribution of changes in international production sharing,
but given the high dependence on natural resource inputs in this sector price e�ects are di�cult to rule
out. The medium-low technology sector has a large negative contribution of ∆v and a big positive
contribution of ∆L presumably re�ecting the pronounced outsourcing and o�-shoring dynamics in this
sector.
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documented that the price of manufactures/di�erentiated goods increased (Haddad, Har-
rison, and Hausman, 2010) or remained broadly stable (Gopinath, Itskhoki, and Neiman,
2012) while the prices of other goods declined substantially in the crisis year. If price
changes were the only factor accounting for the contribution of ∆L, ceteris paribus, this
suggests that sectors whose prices increased relative to those of other sectors should have
bene�ted from changes in international production sharing. However, the results in Ta-
ble 7 indicate that value added exports of all sectors were negatively impacted by changes
in vertical specialisation. On the whole, manufacturing industries were not even less af-
fected than other sectors. Only the large contribution of ∆L to the decline in mining and
utilities value added exports is consistent with the sharp fall in commodity prices during
the global recession (Baldwin, 2009). Overall, this suggests that price changes are unlikely
to have played a major role for explaining the contribution of ∆L to the collapse in value
added trade during the crisis with the exception of mining and utilities value added.

Changes in inventories have been proposed to have played an amplifying role dur-
ing the great trade collapse (Alessandria et al., 2013, 2011; Altomonte et al., 2012). In
input-output tables �nal demand changes already include inventory adjustments and the
more than proportional decline of inventory demand accounted for a sizeable share of the
component mix in the �nal demand composition (Table 4). Inventory adjustments may
also have additionally a�ected the international sourcing structure, L, during the crisis by
�rms drawing on their inventories rather than purchasing intermediates from their sup-
pliers. However, two points speak against the hypothesis that ∆L can be fully accounted
for by inventory adjustments. First, while the inventory adjustment component in �nal
demand rebounded rapidly in the year after the crisis (Table 4), the observed changes
in L were of a more persistent nature and had not reached their pre-crisis level by 2011.
Second, an inventory account predicts the absence of an e�ect of ∆L on services value
added due to their non-stockable nature. On the contrary, services value added was also
strongly a�ected by changes in L during the crisis (Table 7).

In theory, changes in the sourcing structure of a given sector could also be due to
changes in the sectoral composition of �rms di�ering in the degree of intermediate inputs
sourced from domestic and foreign suppliers. If an intra-sectoral composition e�ect were
to account for the observed contribution of ∆L, we would expect output of �rms with a
relatively higher import content to decline more than output of those with a relatively
lower import content. Although to our knowledge this question has not been addressed
directly in the literature, indirect evidence from existing studies is inconsistent with this
line of argument. Firms with a high import content are usually more productive, with
better access to credit and also more likely to export than �rms that import fewer of
their intermediate inputs (Andersson and Lööf, 2009; Kasahara and Lapham, 2013; Silva,
2011). Evidence from various studies (Görg and Spaliara, 2014; Behrens et al., 2013;
Bricongne et al., 2012) suggests that particularly these �rms weathered the crisis better
than others, i.e. the opposite of what a compositional account would predict. This implies
that intra-sectoral composition e�ects are unlikely to account for the observed changes in
L (Table 1).

Previous studies have investigated whether a rise in protectionism contributed to the
great trade collapse. At �rst sight our �nding that on average sectors increased the
relative share of intermediate inputs sourced from national suppliers at the expense of
intermediates purchased from international suppliers may be interpreted to be evidence
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in favour of the protectionism hypothesis. However, previous studies document that the
e�ect of an increase in protectionism appears to have been relatively minor quantitatively.
For example, Kee, Neagu, and Nicita (2013) �nd that changes in protectionism account for
only 2% of the great trade collapse. This suggests that the reorganisation of production
is unlikely to be related to a rise in protectionist policies.

A more likely explanation of the observed changes in vertical specialisation appears
to be related to �rms' unfavourable �nancing conditions during the crisis and its rami-
�cations on the sourcing of intermediate inputs. For gross trade it has been shown that
adverse credit supply conditions played a signi�cant role in explaining the contraction in
trade volumes during the crisis (Bricongne et al., 2012; Behrens et al., 2013; Chor and
Manova, 2012). In particular, Bricongne et al. (2012) document that many of the most
a�ected products were intermediate goods. This would lead to a decline in international
production sharing in our framework if inputs sourced from national suppliers did not
decline to the same extent, which is probable given that they are less likely to be a�ected
by �nancing conditions. The observed persistence of the decline in vertical specialisation
is also in accordance with a �nancial explanation since the supply of credit remained
tight or even continued to decline in the years after the �nancial crisis, for example in the
euro-area, making liquidity management a top priority for �rms (Campello, Giambona,
Graham, and Harvey, 2011). Finally, changes in the pre-crisis trend of production relo-
cation and incipient back-shoring activities may also have played a role (Kinkel, 2012).
Looking to the future, additional studies on the determinants of the sourcing of intermedi-
ate inputs as well as outsourcing decisions at the �rm-level during economic crises would
be highly desirable in order to better understand the variation in production sharing at
the global level.

5 Concluding remarks

This paper provides a nuanced view of the great trade collapse and quanti�es the con-
tribution of the proximate factors that led to the changes in value added trade in the
last decade. Our �rst contribution is that we are the �rst to show that changes in (inter-
national) production sharing accounted for almost half of the great trade collapse while
previous studies have mainly emphasised the importance of �nal demand. The decline in
vertical specialisation during the crisis may also partially account for the observed decrease
in global trade elasticities in recent years. Second, we propose a novel decomposition of
changes in �nal demand that allows us to quantify the e�ect of a variety of compositional
changes. In addition to the well-known goods and component speci�c demand changes,
we identify a third compositional factor of quantitative importance which captures the
fact that demand for goods and services of countries with a strong degree of cross-border
linkages declined most. Finally, we show that the dichotomy between services and manu-
facturing sectors observed in gross exports during the great trade collapse is not apparent
in value added trade data. This highlights that services sectors that are suppliers of in-
puts to direct exporters are likely to be much more vulnerable to external shocks than
is generally acknowledged. Studies at the �rm-level on the international organisation of
production in times of crisis provide a promising avenue for future research.
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