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FOLLOW THE VALUE ADDED:  
BILATERAL GROSS EXPORT ACCOUNTING 

 

by Alessandro Borin* and Michele Mancini* 
 

Abstract 

The diffusion of international production networks has challenged the capability of 
traditional trade statistics to provide an adequate representation of supply and demand 
linkages among the economies. To address this issue, new statistical tools (the Inter-Country 
Input-Output tables) and new analytical frameworks have been developed. Koopman, Wang 
and Wei propose an accounting methodology to decompose a country’s total gross exports 
by source and final destination of their embedded value added. We develop this approach 
further by deriving a fully consistent counterpart for bilateral trade flows, refining the 
original framework. Along with other contributions, our methodology completes the bridge 
between traditional trade statistics and the systems of national accounts and provides new 
tools for investigating global value chains. Here we present two empirical applications of 
two different versions of our decomposition of bilateral trade flows: one explores the 
forward linkages of Italian exports; the second derives a measure of the share of value-chain-
related trade and assesses how its evolution since the mid-1990s has affected the relationship 
between world trade and income. 
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“This is your last chance. After this, there is no
turning back. You take the blue pill - the story
ends, you wake up in your bed and believe
whatever you want to believe. You take the red
pill - you stay in Wonderland and I show you
how deep the rabbit-hole goes. [. . . ] sooner or
later you’re going to realize just as I did that
there’s a difference between knowing the path
and walking the path.”

— Morpheus, Matrix

1 Introduction1

The international fragmentation of production processes has challenged the capa-
bility of the standard trade statistics to truly represent supply and demand linkages
among economies. In general bilateral exports differ from the portion of a country’s
GDP related with the production of goods and services shipped to a certain outlet
market. Indeed, on one hand exports also embed imported intermediate inputs,
on the other hand the directly importing country often differs from the ultimate
destination where the good is absorbed by final demand. Whenever production
is organized in sequential processing stages in different countries, trade statistics
repeatedly double-count the same value added. The diffusion of global value chains
(GVC) has therefore deepened the divergence between gross flows, as recorded by
traditional trade statistics, and the data on production and final demand as ac-
counted for in statistics based on value added (above all GDP).

Koopman, Wang and Wei (2014) (hereafter KWW) propose a comprehensive
decomposition of total gross exports that bridges the gap between the official gross
trade statistics and the System of National Accounts. This is not the first scheme
to classify trade flows by the source and destination of their embedded valueadded,
but their framework does encompass most of the methodologies proposed in the
literature (e.g. Hummels, Ishii and Yi, 2001; Daudin et al., 2009; and Johnson
and Noguera, 2012). KWW point out that different schemes of international frag-
mentation of production yield different proportions of value added content in gross

1This work is part of the Bank of Italy Working Group on Global Value Chains. We thank
Rita Cappariello and Alberto Felettigh for sharing their deep knowledge with us and providing
us with essential tools. We also thank Riccardo Cristadoro and Stefano Federico for insightful
comments.
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exports. In particular, they show that not all the double-counted flows in gross
trade statistics are alike. Moreover, in the spirit of Johnson and Noguera (2012),
they classify value added in exports in such a way as to take account also of the
destination of final absorption.

Exports of a given country are often thought as a proxy for foreign demand,
but gross trade flows give only a rough picture. Indeed some products are exported
only for processing abroad, and then re-imported to supply domestic demand. Such
exports, clearly, are not generated by foreign demand. In other cases, even when
the final good is consumed abroad, the country of final absorption may be different
from the original importer. Using inter-country input-output tables like the WIOD
(Timmer et al. 2015) or the OECD-WTO TiVA, one can track value added along
the supply chain from the origin to the country of final use and so better evaluate the
role of foreign demand more precisely, distinguishing the intermediate exports for
final use at home from those absorbed abroad, and pinpointing the final markets for
exported inputs. Through the KWW taxonomy of total gross exports it is possible
to exploit the data in these international input-output tables to link the country of
origin of with the one where the value added is finally absorbed.

Following this reasoning, KWW break gross exports down into different com-
ponents of domestic and foreign value added plus two items of ’pure’ double count-
ing. As to the latter, they show that gross exports do not in general consist only of
value added that can be traced back to GDP generated either at home or abroad.
Instead, some trade flows are purely double-counted, as when intermediate inputs
cross a country’s borders several times according to the different stages of produc-
tion. A more detailed account of this mechanism is given below. In any event it is
worth noting that double-counted items are increasingly important in international
trade flows (see Wang et al., 2013 and Cappariello and Felettigh, 2015). This is
one reason why it could be useful to adopt the KWW approach in the analysis of
bilateral trade flows.

Our aim, in fact, is to extend KWW’s methodology in order to obtain a
consistent decomposition of bilateral exports. Measuring the value added composi-
tion of trade at bilateral level offers additional information on a good many matters
that cannot be investigated using simple gross trade data or aggregate trade in
value added, as in KWW. By focusing on bilateral trade flows, the methodology we
propose can further contribute to form a bridge between traditional trade statistics
and systems of national accounts.

In studying global value chains, it is useful to analyze the overall structure
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of production networks and to identify all the international and intersectoral links.
Methodologies like KWW’s can track the value added linkages between the country
of origin and that of final destination. But we may also be interested in the position
of a country (or a sector) within the production process and in identifying its direct
upstream and downstream trade partners. Furthermore deepening the knowledge
of these linkages provides insight into the role and the level of participation of
individual countries in the global value chains and the way in which this affects
bilateral trade balances. The potential policy implications are clearly significant.
Although the inter-country I-O tables are only available with a lag, we can still
use our procedures as tools to interpret recent trends in gross trade or to project
future dynamics, insofar as the value added structure of bilateral exports can be
presumed to be quite persistent. For example, if we know that in motor vehicles
manufacturing a considerable share of the intermediate components exported from
Italy to Germany are used to produce cars for the American market, we presume
that a slackening of US demand is likely to result in a reduction in shipments of
parts from Italy to Germany.

Lastly, while the different components in the KWW taxonomy discrimi-
nate accurately between the value added in exports consumed abroad and that
re-imported and finally used at home, their methodology cannot properly distin-
guish between the value added absorbed by direct importers and that going to final
uses in a third country. Conversely, going through bilateral trade flows we can bet-
ter pinpoint these two components, while also refining the classification of aggregate
gross exports.

Our work is closely related to that of Nagengast and Stehrer (2014) and
Wang et al. (2013). Nagengast and Stehrer (2014) point out that there are dif-
ferent ways to account value added in bilateral trade. Indeed they propose two
alternative methodologies: a first one takes the perspective of the country where
the value added originates (the source-based approach), a second one takes the per-
spective of the country that ultimately absorbs it in final demand (the sink-based
approach). However, neither methodology can properly account for all the domestic
value added exported in the bilateral flow. Wang et al. (2013) follow KWW closely
and propose a single breakdown of bilateral exports that can be exactly mapped
into the original KWW decomposition summing all the export flows across the des-
tinations. Nevertheless they use different approaches to single out domestic value
added of the different components, so that their methodology suffers from inter-
nal inconsistency. In this work we breakdown bilateral gross exports both using a
fully consistent sink-based approach and adopting a source-based perspective. Both
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our decompositions correctly take into account the domestic value added and the
double-counted components as defined in the original KWW framework.

The paper is organized as follows. The second section recalls KWW’s ac-
counting, derives a decomposition of bilateral exports consistent with their frame-
work, and illustrates how this new tool can help to assess international production
networks. The third section presents two empirical applications exploiting the de-
composition of bilateral trade flows. Section four concludes.

2 The decomposition of bilateral gross exports

2.1 KWW’s breakdown of total exports

The methodology proposed by KWW constitutes a rigorous and comprehensive
accounting framework for gross foreign trade. The way in which this tool can
improve our evaluation of countries’ trade relationships is offered by the two stylized
production-consumption-trade schemes shown in Figure 1. In panel 1.a) production
is organized in stages, each in a different country. First country A produces 1 USD
worth of intermediate components using only its own resources and ships them
to B, which adds 1 USD of value to produce more refined intermediate products,
which are sent to C. Here they undergo a final processing stage, worth another 1
USD, before being sold as final goods back to A for 3 USD. In panel 1.b, instead of
having sequential stages of production in A and B, initially each country produces
intermediate components worth 1 USD using only its own productive factors and
ships them to C; here the different inputs are assembled, adding another 1 USD of
value to produce final goods that are absorbed by final demand in A, as before.

Gross trade statistics indicate that in case 1.a country A’s exports are gener-
ated by demand from country B, and in case 1.b. by demand from C. Since KWW
trace both the origin and the final destination of value added, however, their de-
composition shows that in both cases the exports are actually activated by country
A’s own domestic demand.

Before analyzing bilateral trade flows, let us start from the accounting frame-
work for total exports introduced by Koopman, Wang and Wei (2014). Their
methodology is based on a global input-output model with G countries and N

sectors (for details see Appendix A which also gives an exhaustive definition of our
notation, which is essentially identical to KWW). Here let us only recall that Ysr
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indicates the demand vector of final goods produced in s and consumed in r, B
is the global Leontief inverse matrix for the entire inter-country model, A is the
matrix of input coefficients, Vs incorporates the value added shares embedded in
each unit of gross output produced by country s, Es∗ is the vector of total exports
of country s for the N sectors, and uN is the 1×N unit row vector.

The essential decomposition of total exports of country s (uNEs∗) in KWW
is summarized by the following accounting relationship:

uNEs∗ =

{
Vs

G∑
r 6=s

BssYsr + Vs

G∑
r 6=s

BsrYrr + Vs

G∑
r 6=s

G∑
t6=s,r

BsrYrt

}

+

{
Vs

G∑
r 6=s

BsrYrs + Vs

G∑
r 6=s

BsrArs(I−Ass)
−1Yss

}

+ Vs

G∑
r 6=s

BsrArs(I−Ass)
−1Es∗

+

{
G∑
t6=s

G∑
r 6=s

VtBtsYsr +
G∑
t6=s

G∑
r 6=s

VtBtsAsr(I−Arr)
−1Yrr

}

+
G∑
t6=s

G∑
r 6=s

VtBtsAsr(I−Arr)
−1Er∗ (1)

KWW defines the nine items in equation (1) as follows:

1. Vs

∑G
r 6=s BssYsr: domestic value added in direct final goods exports;

2. Vs

∑G
r 6=s BsrYrr: domestic value added in intermediate exports absorbed by

direct importers;

3. Vs

∑G
r 6=s

∑G
t6=s,r BsrYrt: domestic value added in intermediate goods re-exported

to third countries;

4. Vs

∑G
r 6=s BsrYrs: domestic value added in intermediate exports reimported as

final goods;

5. Vs

∑G
r 6=s BsrArs(I−Ass)

−1Yss: domestic value added in intermediate inputs
reimported as intermediate goods and finally absorbed at home;

6. Vs

∑G
r 6=s BsrArs(I − Ass)

−1Es∗: double-counted intermediate exports origi-
nally produced at home;
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7.
∑G

t6=s

∑G
r 6=sVtBtsYsr: foreign value added in exports of final goods;

8.
∑G

t6=s

∑G
r 6=sVtBtsAsr(I−Arr)

−1Yrr: foreign value added in exports of inter-
mediate goods;

9.
∑G

t6=s

∑G
r 6=sVtBtsAsr(I−Arr)

−1Er∗: double-counted intermediate exports orig-
inally produced abroad.

Although KWW’s methodology allows to improve the knowledge of value
added content of total exports, it provides no insight into the structure of single
bilateral flows. This could be relevant, especially from a policy perspective, in
assessing bilateral trade balances. For example, evaluated in terms of gross trade
flows, in Figure 1.a A runs a 1 USD surplus with B and a 3 USD deficit with C;
in case 1.b, A shows a net bilateral balance of -2 USD towards C and zero with
respect to B. In value added terms, A has a net trade deficit position of 1 USD
with B and C in both cases. Thus while A’s overall deficit is exactly the same in
value added as in gross terms (2 USD), its bilateral positions differ considerably
between the two accounting methods. Using basic accounting relationships and
inter-country I-O tables, we can compute the bilateral positions in value added
terms (see equation (A.7) in Appendix A). Yet this is not enough to disentangle the
international production linkages and the ultimate demand forces that generate a
particular surplus/deficit between two countries in gross terms; nor does the original
KWW breakdown shed light on these matters when multiple trade partners and
sources of final demand are involved.

Moreover some of KWW’s definitions are questionable, but this will become
clear only in the analysis of bilateral trade flows, so we prefer to return to this issue
at the end of the following section.

2.2 The decomposition of bilateral trade

Through the analysis of bilateral trade flows we can follow the pattern of value added
in exports along the downstream phases of the value chain. However the input-
output framework potentially allows for infinite rounds of production. Hence we
face a trade-off between adding details about the international production linkages
and providing an analytically tractable and conceptually intelligible framework.
Our compromise is to track first where the value added is directly exported, then -
if it is not absorbed there - we consider the additional destinations of re-export from
the direct importers; at this stage, we take into account all the possible linkages to
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Figure 1: Value added versus gross export accounting of bilateral trade balances

the final producer and absorber in final demand through the Leontief inverse matrix
B. In summary, our strategy is to decompose gross bilateral trade flows identifying
the following actors: i) the country of origin of value added; ii) the direct importers;
iii) the (eventual) second destination of re-export; iv) the country of completion of
final products; v) the ultimate destination market.

C
VA=0 Y=3

B
VA=1

A
VA=1+1=2

3 1
2

Figure 2: Value added and double counting in bilateral trade flows

Another conceptual issue that arises in considering the single bilateral flows
regards the purely double counting items. As pointed out by Nagengast and Stehrer
(2014), when a certain portion of value added crosses the same border more than
once it has to be assigned to a particular gross bilateral trade flow, while it should
be recorded as purely double counted in the other shipments. The issue is clearly
pointed out by the scheme reported in Figure 2: here the 1 USD of value added
originally produced in A is first exported to B as intermediate inputs, processed
there, then shipped back to A and used to produce final goods for re-export to C.
In this case, the value added generated in the very first stage of production in A is
counted twice in its gross bilateral exports to B and C. The question is the following:
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in which case should we consider it as ‘domestic value added’ and in which as ‘double
counted’? Nagengast and Stehrer (2014) point out that it is an arbitrary choice and
propose two alternative approaches: a first one takes the perspective of the country
where the value added originates (the source-based approach), a second one that of
the country that ultimately absorbs it in final demand (the sink-based approach).
As regards the example in Figure 2, according to the source-based approach the
original 1 USD of production of country A would be considered as ‘domestic value
added’ in the gross exports to B (and ‘double counted’ in the shipments to C);
vice-versa using the sink-based approach it would be considered as ‘domestic value
added’ in the exports to C (and ‘double counted’ in the shipments to B).

In short we can say that the source-based method accounts the value added
the first time it leaves the country of origin, while the sink-based approach considers
it the last time it crosses the national borders. The choice between the two frame-
works depends on the particular empirical issue we want to address. For instance
if one is interested in inquiring the trade linkages through which the value added
reaches a certain market of final destination, the sink-based approach is probably
more appropriate. On the contrary the source-based method allows to trace the very
first destination of value added from the country of origin. In section 3 we show
two different empirical applications, each one adopting one of the two approaches
described above. Hereafter we derive our decomposition of bilateral trade flows
following a sink-based logic, since it represents the most significant contribution to
the literature. In Appendix C we also provide a fully consistent counterpart for the
source-based approach; while this decomposition of bilateral exports is more closely
related to those proposed by Wang et al. (2013) and Nagengast and Stehrer (2014),
we overcome some critical aspects of their methodologies.

The gross bilateral exports of country s to country r consist in final goods
and intermediate inputs for the production of gross output in country r (Xr):

Esr = Ysr + AsrXr. (2)

In country r, in turn, the intermediate inputs imported from s undergo one or more
processing phases to produce final products for domestic consumption or goods for
re-export (both intermediate and final):

AsrXr = Asr(I−Arr)
−1Yrr + Asr(I−Arr)

−1Er∗. (2-bis)
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Thus bilateral exports can be re-expressed as:

Esr = Ysr + Asr(I−Arr)
−1Yrr + Asr(I−Arr)

−1Er∗ (3)

From equation (3) we can already identify some of the components of the KWW
decomposition simply by applying the following property of the value added matrix
VB (see A.6):

uN = VsBss +
G∑
t6=s

VtBts

Applying this equivalence to both sides of equation 3, we get an initial decomposi-
tion of bilateral gross exports in value added terms:

uNEsr = VsBssYsr + VsBssAsr(I−Arr)
−1Yrr

+ VsBssAsr(I−Arr)
−1Er∗

+
G∑
t6=s

VtBtsYsr +
G∑
t6=s

VtBtsAsr(I−Arr)
−1Yrr

+
G∑
t6=s

VtBtsAsr(I−Arr)
−1Er∗ (4)

The first term in (4) is the counterpart of KWW’s ‘domestic value added in
direct final goods exports’. Indeed, the sum of VsBssYsr across all the r countries
of destination gives exactly the first term in KWW’s decomposition. Since it makes
use of (a portion of) the global inverse Leontief matrix B, this term fully account
for the entire domestic value added embedded in exports of final goods. This means
that if a certain product requires a first stage of processing at home, a second stage
abroad and a final stage again at home, the domestic value added generated in both
the first and the last stages is fully accounted for in this term. The peculiar feature
of the sink-based approach is indeed to record the value added originated in all the
upstream production stages the last time that a certain product leaves the country.

The last three terms in (4) correspond to the last three items of KWW ac-

counting of total gross exports.
G∑
t6=s

VtBtsYsr and
G∑
t6=s

VtBtsAsr(I−Arr)
−1Yrr mea-

sure respectively the foreign value added in final and intermediate goods exported
to country r. As KWW point out, the last term represents pure double-counting of
value added related to intermediate goods originally produced abroad.
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We can define the second term in equation (4) (VsBssAsr(I − Arr)
−1Yrr)

as the actual ‘domestic value added in intermediate exports absorbed by direct im-
porters’. However, this item differs from what KWW designate by this expression.
Indeed, as Nagengast and Stehrer (2014) point out, the second term in KWW’s
decomposition does not encompass only the domestic value added exports in the
intermediate products directly exported to country r and then processed to satisfy
r’s final demand. Rather, it corresponds to the total value added generated in s

and contained in the goods finally produced and consumed in r, including products
undergoing other processing stages in third countries.

To reassemble all the components in KWW’s accounting method we still
need to decompose the domestic content of intermediate goods processed in r and
then re-exported to s or to third countries (i.e. the third term in 4). Recalling
the accounting identity used in 2, we can split the (re)exports from country r into
intermediate goods and final products, isolating among the latter the re-imports of
the original exporter, country s.

Er∗ =
G∑

j 6=r,j 6=s

Yrj + Yrs +
G∑
j 6=r

ArjXj (5)

Plugging the decomposition in (5) into the right-hand side of equation (4),
we can identify portions of the third and fourth term in KWW’s decomposition.
In particular VsBssAsr(I − Arr)

−1∑G
j 6=r,s Yrj correspond to the domestic value

added embedded in the re-export of final goods by the direct bilateral importer r.
Unlike the third term in KWW’s accounting, this term does not consider the goods
that are further processed in other countries before reaching their final destination.
Similarly, VsBssAsr(I−Arr)

−1Yrs represents only a portion of the domestic value
added in re-imports of final goods, since it encompasses only the value added in
intermediate inputs exported to r, processed and re-imported by s as final goods,
without any further processing elsewhere.

In order to obtain a full decomposition of bilateral exports in the spirit of
the KWW accounting, we still need to identify some components that are nested
in the re-exports of intermediate goods from r to all the other j countries (i.e.∑G

j 6=r ArjXj). At this point, our aim is to find a way to link the gross output of
country j with the demand in final destination countries, to retrieve the missing
portions of domestic value added in exports included in terms 2, 3, 4 and 5 in the
KWW decomposition. In principle this mapping is obtained readily through the
Leontief inverse matrix B (see equation A.2 in appendix); however, we must also
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take into account the pure double-counting that stems from the trade flows that
cross the borders of country s more than once. To isolate this double-counting
component, let us look at the Leontief inverse as a sum of infinite series:

B = I + A + A2 + A3 + . . .+ An n→∞ (6)

This representation shows that the B matrix identifies the gross output re-
quired to satisfy the final demand at the end of the process (I) and in all the
upstream production stages (A + A2 + A3 + . . .). Since the pure double-counting
issue stems from the re-export of intermediate inputs by s, we should exclude these
particular flows at any stage of production and modify the series in 6 accordingly.
Algebraically, this is done simply by setting the coefficients that identify the re-
quirement of inputs imported from country s within the A matrix equal to 0:

A�s =



A11 A12 · · · A1s · · · A1G

...
... . . . ...

...
...

0 0 · · · Ass · · · 0
...

...
...

... . . . ...
AG1 AG2 · · · AGs · · · AGG


(7)

Then we can re-express the general relationship of production and trade in
our global I-O setting (see A.1), disentangling the export flows from country s as
follows:

X = A�sX + AsX + Y �s + Ys (8)

where As = (A − A�s), Y �s is the final demand matrix Y with the block matrix
corresponding to exports of final goods from s equal to 0 (but including domestic
final demand Yss), and Ys is simply equal to (Y − Y �s). Given that the sum of
AsX and Ys is a GN×N matrix with the total exports from country s in the
corresponding block submatrix and zeros elsewhere (Es), we can re-arrange (8) as
follows:

X = B̂�sY �s + B̂�sEs (9)

where B̂�s ≡ (I −A�s)−1 is the Leontief inverse matrix derived from the new input
coefficient matrixA�s, which excludes the input requirement of other economies from
country s.2 Since Xj =

∑G
l Xjl, we can apply the new accounting relationship in

2Notice that the domestic input coefficient matrix Ass is part of the A�s matrix, in which only
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(9) to the decomposition of (re)exports from the original importer r (equation 5):

Er∗ =
G∑

j 6=r,j 6=s

Yrj + Yrs +
G∑
j 6=r

Arj

G∑
k 6=s

G∑
l

B̂�s
jkYkl

+
G∑
j 6=r

ArjB̂�s
jsYss +

G∑
j 6=r

ArjB̂�s
jsEs∗ (10)

We can now fully decompose bilateral exports from s to r into the domes-
tic and foreign value added embedded in final demand (Y) and the pure double-
counting components stemming from re-exports from the importing country (Er∗)
or from the country of origin (Es∗). To come into line with the original decom-
position by KWW, all we need to do now is further disentangle the third term in
equation (10) to distinguish: i) the domestic value added finally absorbed in the
country of origin through the imports of final goods (

∑G
k 6=sYks); ii) the domestic

value added finally absorbed in a foreign country as a local good (
∑G

l 6=s Yll); and
iii) the domestic value added finally absorbed in a foreign country as a foreign good
(
∑G

k 6=s

∑G
l 6=s,k Ykl).

A full sink-based decomposition of bilateral exports can be expressed by the
following accounting relationship:

uNEsr =
1

VsBssYsr

+ VsBssAsr(I−Arr)
−1

[ 2a

Yrr +

2b
G∑
j 6=r

ArjB̂�s
jrYrr +

2c
G∑
j 6=r

Arj

G∑
k 6=s,r

B̂�s
jkYkk

]

+ VsBssAsr(I−Arr)
−1

[ 3a
G∑

j 6=r,s

Yrj +

3b
G∑
j 6=r

Arj

G∑
l 6=s,r

B̂�s
jrYrl

+

3c
G∑
j 6=r

Arj

G∑
k 6=s,r

B̂�s
jkYkr +

3d
G∑
j 6=r

Arj

G∑
k 6=s,r,l

G∑
l 6=s,r

B̂�s
jkYkl

]

+ VsBssAsr(I−Arr)
−1

[ 4a

Yrs +

4b
G∑
j 6=r

ArjB̂�s
jrYrs +

4c
G∑
j 6=r

Arj

G∑
k 6=s,r

B̂�s
jkYks

]
the other Ast submatrices, with t 6= s, have all the elements equal to zero. This allows to include in
the domestic value added of exports of the goods that undergo a final processing stage in country
s and are ultimately used there.
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+

5

VsBssAsr(I−Arr)
−1

G∑
j 6=r

ArjB̂�s
jsYss

+

6

VsBssAsr(I−Arr)
−1

G∑
j 6=r

ArjB̂�s
jsEs∗

+

7
G∑
t6=s

VtBtsYsr +

8
G∑
t6=s

VtBtsAsr(I−Arr)
−1Yrr

+

9
G∑
t6=s

VtBtsAsr(I−Arr)
−1Er∗ (11)

We can define the items that form the bilateral decomposition of gross ex-
ports as follows:

1 domestic value added (VA) in direct final good exports;

2a domestic VA in intermediate exports absorbed by direct importers as local
final goods;

2b domestic VA in intermediate exports absorbed by direct importers as local
final goods only after additional processing stages abroad;

2c domestic VA in intermediate exports absorbed by third countries as local final
goods;

3a domestic VA in intermediate exports absorbed by third countries as final goods
from direct bilateral importers;

3b domestic VA in intermediate exports absorbed by third countries as final goods
from direct bilateral importers only after further processing stages abroad;

3c domestic VA in intermediate exports absorbed by direct importers as final
goods from third countries;

3d domestic VA in intermediate exports absorbed by third countries as final goods
from other third countries;

4a domestic VA in intermediate exports absorbed at home as final goods of the
bilateral importers;
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4b domestic VA in intermediate exports absorbed at home as final goods of the
bilateral importers after additional processing stages abroad;

4c domestic VA in intermediate exports absorbed at home as final goods of a
third country;

5 domestic VA in intermediate exports absorbed at home as domestic final
goods;

6 double-counted intermediate exports originally produced at home;

7 foreign VA in exports of final goods;

8 foreign VA in exports of intermediate goods;

9 double-counted intermediate exports originally produced abroad.

The enumeration of the items recalls the original KWW components, which
can be obtained as a simple summation over the importing countries r of the cor-
responding items in our bilateral decomposition (e.g. the second term in KWW is
equal to the sum across the r destinations of 2a+2b+2c).3

Comparing our definitions of the items here above with those originally as-
signed by KWW, which have been quoted below equation (1), despite the alge-
braical consistency between the two classifications, there are a few discrepancies.
The reason is that KWW’s classification does not properly allocate the domestic
value added embedded in intermediate exports between the share going to direct
importers and the share absorbed in third markets (see Nagengast and Sterher,
2014). Essentially, our breakdown of bilateral trade flows results in a refinement of
the original KWW classification of aggregate exports.

According to KWW, the first and second components of domestic value
added of exports go entirely to direct importers’ final demand. Using the decom-
position of bilateral exports in equation (11), we observe that only sub-items 2a
and 2b are actually part of the direct importers’ final demand. Conversely, part of
the third item (3c), which KWW classify as third countries’ final demand, should
be also considered as direct importers’ absorption of domestic VA. This makes the
total value added produced at home and finally absorbed by the bilateral trade
partners equal to the sum across destinations of: 1, 2a, 2b and 3c. This clearly
differs from KWW’s definition (i.e. 1+2). The schemes reported in Figure 3 may
clarify the differences between the two approaches.

3For a formal proof of this equivalence for each item in equation (11), see Appendix B.
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Panel 3.a diagrams a simple trade relationship in which country A produces
1 USD of intermediate inputs, which are used by B to produce 4 USD of local final
goods. In this case, both KWW and our own bilateral decomposition classify (in
components 2 and 2a respectively) the exports from A to B as ‘domestic VA in
intermediate exports absorbed by direct importers’. In panel 3.b we now assume
that B performs only a partial processing stage (worth 1 USD of VA) before sending
the intermediate products to C, which assembles and consumes the final goods. The
1 USD of domestic VA exported by A is now absorbed in a third country (C), not the
bilateral importer (B). This is correctly traced in our bilateral breakdown, as the A-
B trade flow is allocated to component 2c (i.e. ‘domestic VA in intermediate exports
absorbed by third countries as local final goods’). In KWW’s breakdown, however,
it would be recorded by the term VABACYCC and improperly classified as domestic
VA of country A absorbed by the direct importer C, since in this case only B directly
imports from A. Indeed the BAC , being part of the global inverse Leontief matrix,
accounts for all the possible ways in which the intermediate inputs of country A
contribute to final goods produced in C, not only those directly imported by C.

In the example diagrammed in Figure 3.c, the intermediate products are
processed in two subsequent production stages in B and C, then returned to B for
a final stage before serving final demand. The very first shipment from A to B
is correctly classified as ‘domestic VA in intermediate exports absorbed by direct
importers’ both in KWW and in our own decomposition. But only our decomposi-
tion correctly recognizes that the domestic VA is absorbed by direct importers as
local final goods only after additional processing stages abroad (2c). This also indi-
cates the differences between the two arrangements of international fragmentation
of production in sub-schemes 3.a and 3.c.

Scheme 3.d differs from 3.c only in that the final assembly stage is performed
in C rather than B, which is still the country of final destination. As regards country
A, B is both the direct importer and the final demand absorber, so its exports to B
should be considered as domestic VA absorbed by a direct importer, which is how
they are mapped in our decomposition (in item 3c), whereas in KWW’s method
they are allocated to third countries’ absorption of domestic VA of exports.

The value added decomposition of bilateral trade flows offers useful informa-
tion for valuing trade balances between countries, reconciling the gross export data
with value added accounting. For instance, going back to the example in Figure 1,
in case 1.a we see that the exports from A to B are generated by A’s demand for C’s
final goods, since they are classified in item 4c of equation (11) (i.e. ‘domestic VA
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Figure 3: Accounting of the absorption of domestic value added of exports by direct
importers
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in intermediate exports absorbed at home as final goods of a third country’). In ex-
ample 1.b, instead, exports from A to C are classed under 4a (i.e. ‘domestic VA in
intermediate exports absorbed at home as final goods of the bilateral importers’).
This differentiation, which is not envisaged in KWW’s original framework, gives
insights into the structure of international production and demand linkages, espe-
cially in dealing with the sort of complex production networks that prevail in the
real world.

Our sink-based decomposition summarized by equation (11) differs also sub-
stantially from the one in Nagengast and Sterher (2014). In fact they classify as
domestic value added absorbed by direct importers only that embedded in goods
that do not leave this country again, assigning the remainder to the double counted
component. In this way they do not take into account what we have classified in
the 2b and 3c components, underestimating the domestic value added absorbed by
direct importers. It means that, for instance, in the scheme 3.c and 3.d described
above, the exports from country A to country B would be entirely classified as
double counted in the decomposition of their bilateral flows. Also their definitions
of the domestic value added finally absorbed at home and by third countries turn
out to be imprecise, leading in this case to an overestimation of the domestic value
added in exports. This drawback also applies to their source-based decomposition.
The scheme diagrammed in Figure 4 highlights this particular issue. In this case,
two stages of production, each worth 1 USD of value added, are performed both
in country A and B, before the final good being shipped from B to the destination
market C. The total bilateral gross exports from A to B are equal to 4 USD, which
consist of 2 USD of VA generated in A, 1 USD of VA generated in B and 1 USD
of double counted VA, originated in the first stage of production in A and embed-
ded in the second shipment from A to B. Both in the source and in the sink-based
approach of Nagengast and Sterher (2014) this 1 USD of double counted items
would be assigned to the domestic value added of A absorbed by third country C,
overestimating this component.4

4This overestimation stems from the double use of the global inverse Leontief matrix in some
of the terms of the decomposition of Nagengast and Sterher (2014). In fact in the exam-
ple of Figure 4, the domestic value added absorbed in third countries would be calculated as
VABAAAABBBBYBC (both in sink and source-based methodology). Since BAA accounts for all
the possible ways in which the intermediate inputs of country A contribute to the production in
A, VABAA encompasses the entire value added of A generated both in the first and the second
stage of production. Then the VABAA matrix should be applied only to the second export flow to
B, in order to extract A’s value added following the sink-based logic. Instead, since they account
the B’s gross output necessary for the production of the final good exported to C through the
BBB matrix, they are recording both the first and the second stage of production in B and hence
both the shipments of intermediate inputs from A. So they end up with an overestimation of the
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This inaccuracy in defining some of the items entails that neither method-
ology proposed by Nagengast and Sterher (2014) can retrieve the entire domestic
value added exported by a country summing the corresponding items across the bi-
lateral flows. On the contrary both our sink and source-based methodologies, shown
in Appendix C, provide this result. Also Wang et al. (2013) breakdown of bilateral
exports shares this property. However, they use different approaches to single out
the different components, so that their methodology suffers from internal inconsis-
tency. In particular they follow a sink-based approach for the domestic value added
embedded in direct exports of final goods, while the remainder of the bilateral gross
flows is classified accordingly to a source-based approach. This makes the single
items of the decomposition not comparable with each other. Moreover, since the
trade in intermediaries and that in final goods are treated in different ways by Wang
et al. (2013), it could be tricky also to use this methodology to compare the value
added structure of two (or more) distinct trade flows, as in the analysis of bilateral
trade balances. In general, having specific and internal consistent methodologies
both for the sink-based and the source-based approach allows to choose the most
appropriate to the purpose of the analysis.

C
VA=0 Y=4

B
VA=1+1=2

A
VA=1+1=2

1
2

3

4

Figure 4: Domestic value added and double counting with final destination in third
countries

3 Two empirical applications

We use the World Input-Output Database (see Dietzenbacher et al. 2013, Timmer
et al. 2015) for the period 1995-2011 to show two different ways of exploiting our
proposed value added decompositions of bilateral trade. The first application follows
the sink-based approach developed in the previous section and focuses on Italian

VA produced in A.
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exports of domestic VA, tracing flows from direct importers to final demand. The
second follows the source-based approach and derives a new measure of the share
of GVC-related trade in order to determine how its evolution since the mid-1990s
has affected the long-run relationship between global demand and world trade.

3.1 Italian forward connections

Cappariello and Felettigh (2015) give a detailed assessment of the participation of
Italy, France, Germany and Spain in global value chains. Applying the original
KWW methodology to the WIOD data, they also analyze the way in which foreign
demand has activated domestic value added in these four euro-area economies since
the creation of the European monetary union. Among other results, they find that
one common pattern is increasing dependence on final internal demand originated
outside the EU. We use our decomposition of bilateral export flows to add infor-
mation on the downstream structure of the production networks in which Italy is
involved. In particular, we aim to investigate the channels through which Italian
exports reach the markets of final destination. Then for this exercise the sink-based
decomposition presented in equation (11) is better suited since it accounts the value
the last time it crosses the national borders, which is the export flow more closely
related with the market of ultimate absorption.5

We consider Italy’s exports to the top sixteen importing countries, which
take two-thirds of total Italian exports of goods and services. First, we compute
the shares of domestic VA, foreign VA and pure double-counting embedded in Italian
exports in 2011 (the last year for which the WIOD tables are available). The first
component is the sum of the following items of equation (11): 1, 2 (i.e. 2a+2b+2c),
3, 4 and 5 (divided by the total exports to each country). Similarly the foreign VA
of exports is obtained by summing items 7 and 8. Finally, pure double-counting
comes from items 6 and 9. Cappariello and Felettigh (2015) observe that in 2011
domestic value added accounted for 72.7% of Italy’s total gross exports, foreign VA
for 20.5%, and pure double-counting for 6.8%. The bottom rows in Table 1 report
the shares in Italy’s bilateral exports to each importer. The share of domestic
VA turns out to be smaller than average in exports to the other EU economies
except the UK, and particularly smaller in those to Spain and Austria. Conversely,

5To further clarify this point we refer to the example shown in Figure 2. With the sink-based
approach all the value added generated in A and finally absorbed in C is entirely accounted within
the bilateral exports of final goods from A to C, while with the source-based approach a part of
this would be assigned to the bilateral flow from A to B.

23



the double-counting shares in those export flows are relatively large. Since this
component is generated by trade flows that cross the same borders more than once,
this finding should be taken as evidence of the deep interconnection of intra-EU
production networks. At the same time, the export flows that embed the largest
shares of domestic VA are those to the major emerging economies, such as China,
Russia and Brazil.

The domestic VA embedded in exports can be further broken down according
to country of final absorption. In particular, three sub-components can be defined
on the basis of equation (11): the domestic VA that serves the final demand in
the direct importing country (i.e. 1+2a+2b+3c, direct absorption); the domestic
VA that ultimately comes back to the country of origin to be consumed there
(i.e. 4a+4b+4c, reflection); and the domestic VA absorbed by final demand in
third countries (i.e. 2c+3a+3b+3d, redirection). The first three rows in Table 1
show the weights of these three items in domestic VA exported by Italy. The non-
European markets also have the largest proportion of direct absorption of value
added generated and exported by Italy. Conversely, about a third of the domestic
VA exported to Germany is embedded in intermediate goods that are processed
there and re-exported to third markets. Similar shares for the redirection term are
registered in exports to Austria and Poland.6 Thus Germany and, to a lesser extent,
these other EU economies play an important role in the downstream stages of the
international production chains in which Italy takes part. Indeed, between 40% and
60% of Italian domestic value added that passes through EU trade partners before
being re-exported is ultimately absorbed in other European markets. But exports to
Germany are different, in that substantial portions of Italian intermediate goods are
used in the in production of goods that are finally consumed outside Europe, notably
in the US and China. Briefly, the analysis of bilateral exports shows Italy’s thorough
integration into the ‘factory of Europe’ in which Germany plays the leading role
(see also Amador et al., 2015)

6The redirection share is nearly 40% for Belgium and the Netherlands, whose import data are
distorted by the substantial transshipment activity of the leading European ports (Rotterdam,
Antwerp and Amsterdam).
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3.2 Measuring the weight of Global Value Chains in world

trade

Following the seminal article of Hummels et al. (2001), a number of works have
used input-output tables to gauge the relevance of GVCs in world trade (Johnson
and Noguera, 2012; Rahman and Zhao, 2013; Los et al., 2014). Various measures of
the integration of a country (or a region) in international production networks have
been developed. One of the most common is the ‘vertical specialization’ indicator of
Hummels et al. (2001), based on the content of foreign inputs in a country’s exports.
As Cappariello and Felettigh (2014) observe, however, this is only a partial measure
of participation in global value chains, as it considers only the backward linkages.
To take forward linkages too into account, Rahman and Zhao (2013), based on
Koopman et al. (2011), include in the share of trade generated by international
fragmentation of production the domestic value added embedded in the intermediate
exports absorbed by third countries and by the exporting country itself via re-
imports. Cappariello and Felettigh (2014) take a similar approach, measuring the
‘international fragmentation of production’ of a country as the share of total exports
consisting in components 3 to 9 in KWW’s breakdown. The idea is that all trade
flows are related in some way to international production networks, except for the
exports of domestic VA that is directly absorbed by the first importer (1+2 in
KWW’s classification).

As we have seen, however, KWW do not properly allocate the domestic VA
embedded in intermediate exports between the share going to direct importers and
that absorbed in third markets. Through the decomposition of bilateral exports
we provide a more precise definition of ‘direct absorption’, which we also employed
in the previous empirical application (section 3.1). Since in general our proposed
classification aims to map value added accordingly to the ultimate destination mar-
ket, we believe ‘direct absorption’ should also include the domestic VA absorbed
by direct bilateral importers only after additional processing stages abroad, i.e. 2b
and 3c in equation (11).

In order to measure the international fragmentation of production, a slightly
different notion of ‘direct absorption’ is necessary. In this case the aim is to single
out the trade flows involved in global value chains, conventionally defined as produc-
tion processes that require at least two international shipments of goods (including
both intermediate inputs and final products). It is therefore necessary to exclude
from GVC-related trade flows only the fraction of domestic value added that never
leaves the first importing country. Following this logic, a source-based methodology
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is better suited than a sink-based one. In fact this breakdown of bilateral trade
flows, shown in Appendix C, permits to single out the fraction of domestic value
added that is exported just once by the domestic country and is directly absorbed
by the importer (terms 1a* and 2a* in equation (C.1)). Summing across the bi-
lateral flows, we obtain the entire domestic value added of country s absorbed by
his direct importers without any further processing stages abroad or at home, a
measure of traditional ‘Ricardian’ trade, as

DAV AXs =

[ ∑
r6=s1a*

Vs(I−Ass)
−1

G∑
r 6=s

Ysr

+

∑
r 6=s2a*

Vs(I−Ass)
−1

G∑
r 6=s

Asr(I−Arr)
−1Yrr

]
. (12)

Differently from the sink-based methodology (terms 1 and 2a in equation (11)),
here the domestic component of the global inverse Leontief matrix (i.e. Bss) is
replaced with the local inverse Leontief matrix (i.e. (I − Ass)

−1). This allows to
exclude all the backward linkages of the domestic country within the international
production networks.7

Thus, it is possible to measure GVC-related trade flows simply by exclud-
ing the entire domestic value added of country s absorbed directly by his direct
importers (DAV AXs) from his total exports:

GV CXs = uNEs∗ −DAV AXs. (13)

Therefore, GVC-related trade share in total exports is

GV Cs =
GV CXs

Es∗
, (14)

where Es∗ = uNEs∗.

Employing WIOD tables, we have computed the share of GVC-related trade
7To grasp the difference between these two measures, consider the following example. Suppose

that country A performs the first stage of a production process, ships the intermediate products
abroad for a second processing stage, and re-imports them for final completion. Finally, the goods
are exported to serve final demand. Computing the domestic value added embedded in the exports
of final goods using the local inverse Leontief matrix ((I−AAA)

−1 we consider only the last stage
of production performed in A, while with the sub-componet BAA of the global Leontief matrix
we take account of the VA generated both in the first and in the last stage. Thus the Bss matrix
differs from the local Leontief whenever two (or more) distinct stages of production are performed
in the domestic country s. Since this entails some international fragmentation of production, it
would appear better, in computing the portion of trade that is not involved in GVC, to use the
local Leontief matrix.
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in total world exports using three different methods (see Table 2): an index of ver-
tical specialization very similar to Hummels et al., 2001; a GVC indicator based on
components 3 to 9 of the original KWW decomposition (GVC-KWW), as calcu-
lated in Cappariello and Felettigh (2015); and our own GVC measure in equation
(14). As expected, our indicator finds a considerably larger weight of GVCs in
total trade than the KWW decomposition, which in turn gives a share about 10
percentage points greater than the fraction indicated by the vertical specialization
indicator. The evolution of the three indicators over time is quite similar, however.
Our indicator puts the share of GVC-related trade at between a third and nearly
half the total during our sample period.8 Almost all of the difference between our
indicator and the measure derived from the original KWW decomposition is due to
the different classification of the value added absorbed by direct importers, whereas
the impact of using the local as against the global-domestic Leontief is minor.9

As is shown by the black line in Figure 3, the GVC share of total trade,
measured as in equation (14), has been growing since the mid-1990s, reaching 40% in
2000, then stagnating since untill 2003 and rising to nearly 47% before the recession.
In 2009 total trade contracted by about 10%. GVC trade fell even more sharply
and has recovered only marginally since then.

These measures of international fragmentation can be employed to quantify
the contribution of global value chains in explaining the decline of the income elas-
ticity of trade, i.e. the ratio of trade to GDP growth. In fact, while cyclical factors -
the investment slump, the weakness of economic activity in the euro area - have been
key drivers of the trade slowdown, a major role has also been played by structural
factors, including global value chains, as suggested by Constantinescu et al. (2015),
Ferrantino and Taglioni (2014) and Escaith et al. (2010). Since world exports are
equal to world imports (i.e. at any time t we have that M(t) = E(t) =

∑G
s Es∗), we

can express the latter as the sum of traditional ‘Ricardian’ trade (DAV AX(t)) plus

8The weight of GVC-related trade might seem quite great, and to be sure there are some
factors that could result in an overestimate of this and other measures of GVC-related trade. For
example, in the WIOD tables a significant component of intermediate inputs is raw materials,
whose inclusion in GVC trade is questionable (Cappariello and Felettigh 2015). In addition, the
separate consideration of each country in the highly integrated euro area could engender an upward
bias (Amador et al., 2015)

9Computing the GVC indicators for single countries, we find similar differences between coun-
tries with the sole exception of commodity exporters (such as Russia, Australia and Brazil), for
which the difference between our indicator and the KWW-GVC index is much larger. For Italy,
in 2011, GVC-related exports accounted for 43.7% of the total by our index and 36.3% by the
KWW-GVC measure.
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VS GVC-KWW GVC
share ∆ share ∆ share ∆

1995 19.5 28.5 35.2
2000 22.7 3.2 33.1 4.6 40.4 5.2
2005 25.2 2.5 35.8 2.7 44.0 3.7
2011 25.5 0.3 35.8 0.0 44.5 0.5

Table 2: Indices of international fragmentation for world exports.

VS : vertical specialization, foreign value added and both domestic and
foreign double counting on total exports; GVC-KWW : index of interna-
tional fragmentation used in Cappariello and Felettigh (2015), summing
terms 3 to 9 of KWW decomposition, on total exports; GVC refined
index calculated as total exports excluding terms 1a* and 2a* of our
source-based decomposition, on total exports.
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GVC-related trade (GV CX(t)). We define world imports as

M(t) ≡
M(t)

DAV AX(t)

DAV AX(t)

Y(t)
Y(t). (15)

where the first ratio on the right hand side is a measure of international fragmen-
tation strictly related to GV C(t): GV C∗(t) ≡ M(t)/DAV AX(t) = 1/(1 − GV C(t));
the second ratio DMFD(t) ≡ DAV AX(t)/Y(t) indicates the direct import content
of final demand. Taking growth rates

∆M(t)

M(t)

=
∆GV C∗(t)
GV C∗(t)

+
∆DMFD(t)

DMFD(t)

+
∆Y(t)
Y(t)

, (16)

and dividing both sides by the GDP growth rate, we get an expression for the
income elasticity of trade:

∆M(t)

M(t)

Y(t)
∆Y(t)

=
∆GV C∗(t)
GV C∗(t)

Y(t)
∆Y(t)

+
∆DMFD(t)

DMFD(t)

Y(t)
∆Y(t)

+ 1. (17)

The income elasticity of trade, then, has three components: the constant
unitary value, the income elasticity of international fragmentation intensity, and
the income elasticity of the (direct) import content of final demand:

ηM(t−s),(t) = 1 + ηGV C
(t−s),(t) + ηDMFD

(t−s),(t). (18)

ηGV C ηDMFD ηM

1996-2000 1.00 0.45 0.61 2.06
2001-2005 1.00 0.33 0.12 1.45
2006-2011 1.00 0.04 0.09 1.13

Table 3: Decomposition of income elasticity of trade.

The decomposition follows equation (18). ηM is the average
income elasticity of trade.

As Table 3 shows, the contribution of global value chains to total trade
elasticity was substantial until 2005 and has declined significantly since then. The
considerable contribution of the (direct) import content of final demand to trade
elasticity in the late 1990s is presumably linked to the trade liberalization that was
carried out in that period, owing mainly to the Uruguay round of multilateral talks.
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4 Concluding remarks

The diffusion of international production networks during the last two decades
requires new tools for evaluating supply and demand relationships among countries,
which can no longer be adequately gauged by gross trade flows. Global input-
output tables have been instrumental in filling the gap in the statistical sources.
New methodologies have been developed to utilize these data to measure trade in
value added terms. This makes it possible to isolate the contribution of different
countries’ final demand and demand for intermediate inputs to production in any
given economy. Koopman et al. (2014) have proposed a rigorous and comprehensive
method for breaking aggregate export flows down according to the source and the
destination of their value added content. Applying this framework to a global input-
output database like WIOD, it is possible to explore many issues relating to the role
of international fragmentation of production in trade (see Cappariello and Felettigh,
2015). However, this decomposition neglects the bilateral dimension of trade flows
and may accordingly be inadequate for analysis of such other features as a country’s
backward and forward linkages within the global value chains.

We propose two decompositions of bilateral exports that are fully consistent
with the KWW approach, in line with the spirit of Nagengast and Stehrer (2014). A
first one takes the perspective of the country where the value added originates (the
source-based approach), a second one that of the country that ultimately absorbs
it in final demand (the sink-based approach). The original components in KWW
can be exactly retrieved from our decompositions by summing the bilateral export
flows across the destinations. At the same time, we also refine the classification of
domestic value added embedded in exports, singling out additional sub-components.
This disaggregation, finer than in KWW’s original framework, proves to be quite
helpful in analyzing trade flows and GVC structures. In particular, our approach can
both account for the entire domestic value added embedded in bilateral shipments
and discriminate precisely between the exports that are finally absorbed by the
direct importers and those that are consumed in third countries. These issues have
not been properly addressed by KWW or in the rest of the literature (see Wang et
al., 2013; Nagengast and Stehrer, 2014).

Examining bilateral flows through the lens of their value added content,
we can assess a country’s position within the international production processes,
identifying the direct upstream and downstream trade partners. In this way we can
also gauge the effect on bilateral trade balances exerted by participation in GVCs
and by final demand from third countries.
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Applying our sink-based methodology to Italian exports, we find some het-
erogeneity in the roles of different trading partners. In particular, Germany, Austria
and Poland contribute significantly to the downstream stages in Italy’s international
production chains. Conversely, direct exports to non-European markets, mainly
serving local demand, have considerably greater content of Italian value added.

Thanks to our source-based bilateral decomposition, we develop a new mea-
sure of international fragmentation of production. GVC-related trade has been
much more volatile than total trade; after reaching almost half of all world trade in
2008, it plunged by 20% in 2009, while trade unrelated to international fragmenta-
tion of production shrank only by 2.5%. In the aftermath of the recession the share
of global value chains in total trade has recovered only marginally.

This measure of GVC-related trade has been used to inquire into the role
played by international fragmentation of production in the changes of the long-term
relation between trade and income. The contribution of GVCs on the income elas-
ticity of trade was substantial until 2005, but since then it has declined significantly,
suggesting that the slowdown in trade in 2012-14 may have been driven in part by
structural factors.
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A Appendix

This appendix simply recalls our notation, which is broadly the same as KWW
(2014), together with some basic accounting relationships.

We consider the general case of G countries producing N goods that are
internationally traded both as intermediate inputs and as final good. Thus, Xs =

(xs1 x
s
2 · · · xsN)′ is the N × 1 vector of the gross output of country s and Ys is the

N×1 vector of final goods, which is equal to the final demand for goods produced in
s in each country of destination r:

∑G
r Ysr. To produce one unit of gross output of

good i a country uses a certain amount a of intermediate good j produced at home
or imported from other countries. Thus each unit of gross output can be either
consumed as a final good or used as an intermediate good at home or abroad:

Xs =
G∑
r

(AsrXr + Ysr)

where Asr is the N×N matrix of coefficients for intermediate inputs produced in s
and processed further in r:

Asr =


asr1,1 asr1,2 · · · asr1,N
asr2,1 asr2,2 · · · asr2,N
...

... . . . ...
asrN,1 asrN,2 · · · asrN,N .


Using the block matrix notation, the general setting of production and trade with
G countries and N goods can be expressed as follows:

X1

X2

...
XG


(NG×1)

=


A11 A12 · · · A1G

A21 A22 · · · A2G

...
... . . . ...

AG1 AG2 · · · AGG


(NG×NG)


X1

X2

...
XG


(NG×1)

+


Y11 Y12 · · · Y1G

Y21 Y22 · · · Y2G

...
... . . . ...

YG1 YG2 · · · YGG


(NG×G)


1

1
...
1


(G×1)

(A.1)

from which it is straightforward to derive the following relationship between gross
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output and final demand:
X1

X2

...
XG

 =


I−A11 −A12 · · · −A1G

−A21 I−A22 · · · −A2G

...
... . . . ...

−AG1 −AG2 · · · I−AGG


−1 

∑G
r Y1r∑G
r Y2r

...∑G
r Y1G



=


B11 B12 · · · B1N

B21 B22 · · · B2N

...
... . . . ...

BG1 BG2 · · · BGG



∑G

r Y1r∑G
r Y2r

...∑G
r Y1G

 (A.2)

where Bsr denotes the N×N block of the Leontief inverse matrix in a global IO
setting. It indicates how much of country’s s gross output of a certain good is
required to produce one unit of country r’s final production.

It is useful to recall two equivalences that are used extensively in KWW
(2014) and that we use to derive the results presented in section 2. Considering the
following property of inverse matrix B:

B(I−A) = (I−A)B = I

it is easily shown that the generic block diagonal element Bss may be expressed as
follows:

Bss =
G∑
t6=s

BstAts(I−Ass)
−1 + (I−Ass)

−1 =

= (I−Ass)
−1 + (I−Ass)

−1
G∑
t6=s

AstBts (A.3)

while the generic off-diagonal block element Brs corresponds to:

Brs =
G∑
t6=s

BrtAts(I−Ass)
−1 =

= (I−Arr)
−1

G∑
t6=r

ArtBts (A.4)

The direct value added share in each unit of gross output produced by coun-
try s is equal to one minus the sum of the direct intermediate input share of all the
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domestic and foreign suppliers:

Vs = uN(I−
G∑
r

Ars) (A.5)

where uN is the 1×N unit row vector. Thus the G×GN direct domestic value
added matrix for all countries can be defined as:

V =


V1 0 · · · 0

0 V2 · · · 0
...

... . . . ...
0 0 · · · VG


while the overall G×GN value added share matrix is obtained by multiplying the
V matrix by the Leontief inverse B:

VB =


V1B11 V1B12 · · · V1B1G

V2B21 V2B22 · · · V2B2G

...
... . . . ...

VGBG1 VGBG2 · · · VGBGG


Since the domestic value shares of different countries in final demand have

to sum to one the following property holds:

G∑
r

VsBsr = uN (A.6)

Defining the GN×G final demand matrix as:

Y =


Y11 Y12 · · · Y1G

Y21 Y22 · · · Y2G

...
... . . . ...

YG1 YG2 · · · YGG


we can derive the G×G value added matrix by pairs of source-absorption countries:

VA ≡ VBY =
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=


V1

∑G
r B1rYr1 V1

∑G
r B1rYr2 · · · V1

∑G
r B1rYrG

V2

∑G
r B2rYr2 V2

∑G
r B2rYr2 · · · V2

∑G
r B2rYrG

...
... . . . ...

VG

∑G
r BGrYrG VG

∑G
r BGrYrG · · · VG

∑G
r BGrYrG

 (A.7)

To get the domestic value added by sector, one must apply a different form
of the direct value added matrix. Defining V̂s as the N×N diagonal matrix with
the direct value added coefficients along the principal diagonal, the GN×GN block
diagonal matrix for all countries and sectors of origin becomes:

V̂ =


V̂1 0 · · · 0

0 V̂2 · · · 0
...

... . . . ...
0 0 · · · V̂G


The GN×G matrix that reproduces the composition of value added by

sector-county of origin and country of final destination is:

VA ≡ V̂BY =

=


V̂1

∑G
r B1rYr1 V̂1

∑G
r B1rYr2 · · · V̂1

∑G
r B1rYrG

V̂2

∑G
r B2rYr2 V̂2

∑G
r B2rYr2 · · · V̂2

∑G
r B2rYrG

...
... . . . ...

V̂G

∑G
r BGrYrG V̂G

∑G
r BGrYrG · · · V̂G

∑G
r BGrYrG

 (A.8)

The off-diagonal elements of the VA matrix correspond to the value added
exports as defined in KWW(2014), i.e. the vector of domestic value added originated
in country s and finally absorbed in country r:

VTsr ≡ VAsr = V̂s

G∑
g

BsgYgr (A.9)

Finally we may be interested in relating the sector/country in which the
value added is generated with the sector/country of final demand absorption. This
result can be easily derived from equation A.8, simply by modifying the final de-
mand matrix Y. In particular we can define Ŷsr as the N×N diagonal matrix
with country r’s demand for final goods produced in country s along the principal
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diagonal:

Ŷsr =


ysr1 0 · · · 0

0 ysr2 · · · 0
...

... . . . ...
0 0 · · · ysrN


Then the distribution of global value added by combinations of sector/county

of origin and sector-country of final destination is represented by the following
GN×GN matrix:

V̂A ≡ V̂BŶ =

=


V̂1

∑G
r B1rŶr1 V̂1

∑G
r B1rŶr2 · · · V̂1

∑G
r B1rŶrG

V̂2

∑G
r B2rŶr2 V̂2

∑G
r B2rŶr2 · · · V̂2

∑G
r B2rŶrG

...
... . . . ...

V̂G

∑G
r BGrŶrG V̂G

∑G
r BGrŶrG · · · V̂G

∑G
r BGrŶrG

 (A.10)
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B Appendix

In this Appendix we show that each component of KWW’s original decomposition
(equation 36 in KWW, 2014) may be retrieved starting from our decomposition
in equation (11), as total exports are simply the sum of all the bilateral export
flows (i.e. Es∗ =

∑G
r 6=sEsr). As observed, it is straightforward to recognize this

correspondence for the first item (i.e. the domestic value added in direct final good
exports) and for the last three items, which identify the foreign content of gross
exports. In these cases, the original KWW components can be obtained as a simple
sum over the importing countries r of the corresponding items in our bilateral
decomposition. For the remaining components a few more steps are needed to
prove the equivalence between the two expressions.

In deriving our bilateral decomposition we introduced a modified version of
the Leontief inverse matrix, B̂�s. We start by showing how it relates to the original
Leontief inverse B that appears in the KWW equation. First, B̂�s is obtained
by setting equal to 0 the coefficients that identify the requirement of inputs from
country s in the A matrix (excepting only the domestic input requirement matrix
Ass). Thus the modified matrix of input can be expressed as follows:

A�s = (A−As) (B.1)

where As is the GN×GN matrix with the coefficients of intermediate inputs im-
ported from s in the corresponding sub-matrices and zero elsewhere. Since B̂�s is
the inverse of (I−A�s), the following relationship holds:

(I−A�s)B̂�s = B̂�s(I−A�s) = I (B.2)

Substituting (B.1) into (B.2) we get:

(I−A)B̂�s + AsB̂�s = I (B.3)

and multiplying both sides of (B.3) by B ≡ (I − A)−1 we obtain the following
equivalence:

B = B̂�s + BAsB̂�s (B.4)

Then we focus on the off-diagonal block element Bsr that identifies the gross
output generated in s necessary to produce one unit of r final good. According to
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equation (B.4) this sub-matrix can be expressed as follows:

Bsr = B̂�s
sr + Bss

∑
t6=s

AstB̂�s
tr (B.5)

whereB�s
sr is equal to 0 for each r 6= s, since it corresponds to a summation of infinite

terms all equal to the null matrix. Therefore if we single out the B̂�s
rr element from

the final summation of the right-hand side of equation (B.5) we get:

Bsr = BssAsrB̂�s
rr + Bss

∑
t6=s,r

AstB̂�s
tr (B.6)

Then applying to the elements of matrix B̂�s the properties of B sub-matrices
illustrated in (A.3) and (A.4):

B̂�s
rr = (I−Arr)

−1 + (I−Arr)
−1

∑
j 6=r

ArjB̂�s
jr (B.7)

B̂�s
tr = (I−Att)

−1
G∑
j 6=t

AtjB̂�s
jr (B.8)

Plugging (B.7) and (B.8) into (B.6) we obtain the following expression for
Bsr:

Bsr = BssAsr(I−Arr)
−1 + BssAsr(I−Arr)

−1
∑
j 6=r

ArjB̂�s
jr

+ Bss

∑
t6=s,r

Ast(I−Att)
−1

G∑
j 6=t

AtjB̂�s
jr (B.9)

Finally we can sum across the G−1 foreign countries (i.e.
∑G

r 6=s) to show that
the remaining items in the accounting of bilateral trade flows in equation (11) can
be mapped into the corresponding components of the original KWW decomposition
of aggregate exports. For instance, pre-multiplying by matrix Vs, post-multiplying
by Yrr and summing across r both sides of equation (B.9) we exactly retrieve the
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second component of the KWW decomposition:

Vs

∑
r 6=s

BsrYrr = Vs

∑
r 6=s

BssAsr(I−Arr)
−1Yrr

+ Vs

∑
r 6=s

BssAsr(I−Arr)
−1

∑
j 6=r

ArjB̂�s
jrYrr

+ Vs

∑
r 6=s

Bss

∑
t6=s,r

Ast(I−Att)
−1

G∑
j 6=t

AtjB̂�s
jrYrr

(B.10)

where the left-hand side of equation (B.10) corresponds to the sum across all direct
importers (r) of the components 2a, 2b and 2c in equation (11):

∑
r 6=s

(2a + 2b + 2c) = Vs

∑
r 6=s

BssAsr(I−Arr)
−1Yrr

+ Vs

∑
r 6=s

BssAsr(I−Arr)
−1

G∑
j 6=r

ArjB̂�s
jrYrr

+ Vs

∑
r 6=s

BssAsr(I−Arr)
−1

G∑
j 6=r

Arj

G∑
k 6=s,r

B̂�s
jkYkk

(B.11)

The first two terms on the left-hand side are clearly identical, and the equiv-
alence between the last items is readily verified by replacing the subscript k with r
and the subscript r with t in the last term of equation (B.11). However, it should
be noticed that for this last term the single addends in the summation across the r
foreign countries differ between the two equations. This is because this portion of
domestic value added produced in s for final use in r gets to the final destination
markets by passing through one or more third countries; that is, it is not part of
the bilateral exports from s to r.

Starting from the definition of the Brs matrix in equation (B.9) and following
the same procedure employed for the second item of the KWW decomposition, it is
easy to prove that the third and forth components too can be obtained as the sum of
the corresponding items in our bilateral decomposition across all the destinations.

Finally, we use a slightly different procedure to show that also the fifth and
sixth terms in the KWW main accounting relationship are exactly mapped within
the bilateral exports. We start by singling out the block matrix Bss from the
principal diagonal of the B matrix. According to equation (B.4) this matrix is
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equal to:
Bss = B̂�s

ss + Bss

∑
r 6=s

AsrB̂�s
rs (B.12)

We can then apply to the B̂�s the property of the block diagonal elements of
the B matrix illustrated in (A.3):

B̂�s
ss = (I−A�s

ss)
−1 +

∑
t6=s

B�s
stAts(I−A�s

ss)
−1 = (I−Ass)

−1 (B.13)

where the last equality follows from the fact that, by construction, B�s
st is equal to

0 for each t 6= s. Therefore (B.12) can be rewritten as follows:

Bss = (I−Ass)
−1 + Bss

∑
r 6=s

AsrB̂�s
rs (B.14)

Then, applying the same property of the block diagonal elements of the B matrix
to the left hand side of (B.14) and rearranging we obtain:∑

r 6=s

BsrArs(I−Ass)
−1 =

∑
r 6=s

BssAsrB̂�s
rs (B.15)

Finally, using the property presented in (A.4) to the B̂�s
rs matrix we get:∑

r 6=s

BsrArs(I−Ass)
−1 =

∑
r 6=s

BssAsr(I−Arr)
−1

∑
j 6=r

ArjB̂�s
js (B.16)

Now it is straightforward to see that the fifth and sixth terms in the KWW
decomposition are simply the sum of the same terms in equation (11) across all the
bilateral destinations.
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C Appendix

The decomposition of bilateral exports in a source-based approach can be expressed
as follows:

uNEsr =
1a*

Vs(I−Ass)
−1Ysr

+ Vs(I−Ass)
−1Asr(I−Arr)

−1

[ 1b*
G∑
j 6=r

ArjBjsYsr +

1c*
G∑
j 6=r

Arj

G∑
k 6=s,r

BjsYsk

]

+ Vs(I−Ass)
−1Asr(I−Arr)

−1

[2a*

Yrr +

2b*
G∑
j 6=r

ArjBjrYrr +

2c*
G∑
j 6=r

Arj

G∑
k 6=s,r

BjkYkk

]

+ Vs(I−Ass)
−1Asr(I−Arr)

−1

[ 3a*
G∑

j 6=r,s

Yrj +

3b*
G∑
j 6=r

Arj

G∑
l 6=s,r

BjrYrl

+

3c*
G∑
j 6=r

Arj

G∑
k 6=s,r

BjkYkr +

3d*
G∑
j 6=r

Arj

G∑
k 6=s,r,l

G∑
l 6=s,r

BjkYkl

]

+ Vs(I−Ass)
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We can define the items above as:

1a* domestic value added (VA) in final good exports directly absorbed by bilateral
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importers;

1b* domestic VA in intermediate exports absorbed by bilateral importers as do-
mestic final goods after additional processing stages;

1c* domestic VA in intermediate exports absorbed by third countries as domestic
final goods after additional processing stages;

2a* domestic VA in intermediate exports absorbed by direct importers as local
final goods;

2b* domestic VA in intermediate exports absorbed by direct importers as local
final goods only after further processing stages;

2c* domestic VA in intermediate exports absorbed by third countries as local final
goods;

3a* domestic VA in intermediate exports absorbed by third countries as final goods
from direct bilateral importers;

3b* domestic VA in intermediate exports absorbed by third countries as final goods
from direct bilateral importers only after further processing stages;

3c* domestic VA in intermediate exports absorbed by direct importers as final
goods from third countries;

3d* domestic VA in intermediate exports absorbed by third countries as final goods
from other third countries;

4a* domestic VA in intermediate exports absorbed at home as final goods of the
bilateral importers;

4b* domestic VA in intermediate exports absorbed at home as final goods of the
bilateral importers after further processing stages;

4c* domestic VA in intermediate exports absorbed at home as final goods of a
third country;

5* domestic VA in intermediate exports absorbed at home as domestic final
goods;

6* double-counted intermediate exports originally produced at home;

7 foreign VA in exports of final goods;
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8 foreign VA in exports of intermediate goods;

9 double-counted intermediate exports originally produced abroad.

As for the sink-based decomposition, the enumeration of the items here above
recalls the original KWW components, which can be obtained as a simple summa-
tion over the importing countries r of the corresponding items in our bilateral
decomposition (a formal proof is available upon request). Note that terms 7, 8 and
9 are precisely equal to those of the sink-based methodology in equation (11).

46



(*) Requests for copies should be sent to: 
Banca d’Italia – Servizio Struttura economica e finanziaria – Divisione Biblioteca e Archivio storico –  
Via Nazionale, 91 – 00184 Rome – (fax 0039 06 47922059). They are available on the Internet www.bancaditalia.it.

RECENTLY PUBLISHED “TEMI” (*)

N. 994 – Trade liberalizations and domestic suppliers: evidence from Chile, by Andrea 
Linarello (November 2014).

N. 995 – Dynasties in professions: the role of rents, by Sauro Mocetti (November 2014).

N. 996 – Current account “core-periphery dualism” in the EMU, by Tatiana Cesaroni and 
Roberta De Santis (November 2014).

N. 997 – Macroeconomic effects of simultaneous implementation of reforms after the crisis, 
by Andrea Gerali, Alessandro Notarpietro and Massimiliano Pisani (November 
2014).

N. 998 – Changing labour market opportunities for young people in Italy and the role of the 
family of origin, by Gabriella Berloffa, Francesca Modena and Paola Villa (January 
2015).

N. 999 – Looking behind mortgage delinquencies, by Sauro Mocetti and Eliana Viviano 
(January 2015).

N. 1000 – Sectoral differences in managers’ compensation: insights from a matching model, 
by Emanuela Ciapanna, Marco Taboga and Eliana Viviano (January 2015).

N. 1001 – How does foreign demand activate domestic value added? A comparison among the 
largest euro-area economies, by Rita Cappariello and Alberto Felettigh (January 
2015).

N. 1002 – Structural reforms and zero lower bound in a monetary union, by Andrea Gerali, 
Alessandro Notarpietro and Massimiliano Pisani (January 2015).

N. 1003 – You’ve come a long way, baby. Effects of commuting times on couples’ labour 
supply, by Francesca Carta and Marta De Philippis (March 2015).

N. 1004 – Ownership networks and aggregate volatility, by Lorenzo Burlon (March 2015).

N. 1005 – Strategy and tactics in public debt manamgement, by Davide Dottori and Michele 
Manna (March 2015).

N. 1006 – Inward foreign direct investment and innovation: evidence from Italian provinces, 
by Roberto Antonietti, Raffaello Bronzini and Giulio Cainelli (March 2015).

N. 1007 – The macroeconomic effects of the sovereign debt crisis in the euro area, by Stefano 
Neri and Tiziano Ropele (March 2015).

N. 1008 – Rethinking the crime reducing effect of education? Mechanisms and evidence from 
regional divides, by Ylenia Brilli and Marco Tonello (April 2015).

N. 1009 – Social capital and the cost of credit: evidence from a crisis, by Paolo Emilio 
Mistrulli and Valerio Vacca (April 2015).

N. 1010 – Every cloud has a silver lining. The sovereign crisis and Italian potential output, by 
Andrea Gerali, Alberto Locarno, Alessandro Notarpietro and Massimiliano Pisani 
(June 2015).

N. 1011 – Foreign direct investment and firm performance: an empirical analysis of Italian 
firms, by Alessandro Borin and Michele Mancini (June 2015).

N. 1012 – Sovereign debt and reserves with liquidity and productivity crises, by Flavia Corneli 
and Emanuele Tarantino (June 2015).

N. 1013 – Bankruptcy law and bank financing, by Giacomo Rodano, Nicolas Serrano-Velarde 
and Emanuele Tarantino (June 2015).

N. 1014 – Women as ‘gold dust’: gender diversity in top boards and the performance of 
Italian banks, by Silvia Del Prete and Maria Lucia Stefani (June 2015).

N. 1015 – Inflation, financial conditions and non-standard monetary policy in a monetary 
union. A model-based evaluation, by Lorenzo Burlon, Andrea Gerali, Alessandro 
Notarpietro and Massimiliano Pisani (June 2015).

N. 1016 – Short term inflation forecasting: the M.E.T.A. approach, by Giacomo Sbrana, 
Andrea Silvestrini and Fabrizio Venditti (June 2015).



"TEMI" LATER PUBLISHED ELSEWHERE 
 

 

2012 

 

F. CINGANO and A. ROSOLIA, People I know: job search and social networks, Journal of Labor Economics, v. 
30, 2, pp. 291-332,  TD No. 600 (September 2006). 

G. GOBBI and R. ZIZZA, Does the underground economy hold back financial deepening? Evidence from the 
italian credit market, Economia Marche, Review of Regional Studies, v. 31, 1, pp. 1-29, TD No. 646 
(November 2006). 

S. MOCETTI, Educational choices and the selection process before and after compulsory school, Education 
Economics, v. 20, 2, pp. 189-209, TD No. 691 (September 2008). 

P. PINOTTI, M. BIANCHI and P. BUONANNO, Do immigrants cause crime?, Journal of the European 
Economic Association , v. 10, 6, pp. 1318–1347, TD No. 698 (December 2008). 

M. PERICOLI and M. TABOGA, Bond risk premia, macroeconomic fundamentals and the exchange rate, 
International Review of Economics and Finance, v. 22, 1, pp. 42-65, TD No. 699 (January 2009). 

F. LIPPI and A. NOBILI, Oil and the macroeconomy: a quantitative structural analysis, Journal of European 
Economic Association, v. 10, 5, pp. 1059-1083, TD No. 704 (March 2009). 

G. ASCARI and T. ROPELE, Disinflation in a DSGE perspective: sacrifice ratio or welfare gain ratio?, 
Journal of Economic Dynamics and Control, v. 36, 2, pp. 169-182, TD No. 736 (January 2010). 

S. FEDERICO, Headquarter intensity and the choice between outsourcing versus integration at home or 
abroad, Industrial and Corporate Chang, v. 21, 6, pp. 1337-1358, TD No. 742 (February 2010). 

I. BUONO and G. LALANNE, The effect of the Uruguay Round on the intensive and extensive margins of 
trade, Journal of International Economics, v. 86, 2, pp. 269-283,  TD No. 743 (February 2010). 

A. BRANDOLINI, S. MAGRI and T. M SMEEDING, Asset-based measurement of poverty, In D. J. Besharov 
and K. A. Couch (eds), Counting the Poor: New Thinking About European Poverty Measures and 
Lessons for the United States, Oxford and New York: Oxford University Press, TD No. 755 
(March 2010). 

S. GOMES, P. JACQUINOT and M. PISANI, The EAGLE. A model for policy analysis of macroeconomic 
interdependence in the euro area, Economic Modelling, v. 29, 5, pp. 1686-1714, TD No. 770 
(July 2010). 

A. ACCETTURO and G. DE BLASIO, Policies for local development: an evaluation of Italy’s “Patti 
Territoriali”, Regional Science and Urban Economics, v. 42, 1-2, pp. 15-26, TD No. 789 
(January 2006). 

E. COCOZZA and P. PISELLI, Testing for east-west contagion in the European banking sector during the 
financial crisis, in R. Matoušek; D. Stavárek (eds.), Financial Integration in the European Union, 
Taylor & Francis,  TD No. 790 (February 2011). 

F. BUSETTI and S. DI SANZO, Bootstrap LR tests of stationarity, common trends and cointegration, Journal 
of Statistical Computation and Simulation, v. 82, 9, pp. 1343-1355, TD No. 799 (March 2006). 

S. NERI and T. ROPELE, Imperfect information, real-time data and monetary policy in the Euro area, The 
Economic Journal, v. 122, 561, pp. 651-674,  TD No. 802 (March 2011). 

A. ANZUINI and F. FORNARI, Macroeconomic determinants of carry trade activity, Review of International 
Economics, v. 20, 3, pp. 468-488,  TD No. 817 (September 2011). 

M. AFFINITO, Do interbank customer relationships exist? And how did they function in the crisis? Learning 
from Italy, Journal of Banking and Finance, v. 36, 12, pp. 3163-3184, TD No. 826 (October 2011). 

P. GUERRIERI and F. VERGARA CAFFARELLI, Trade Openness and International Fragmentation of 
Production in the European Union: The New Divide?, Review of International Economics, v. 20, 3, 
pp. 535-551,  TD No. 855 (February 2012). 

V. DI GIACINTO, G. MICUCCI and P. MONTANARO, Network effects of public transposrt infrastructure: 
evidence on Italian regions, Papers in Regional Science, v. 91, 3, pp. 515-541, TD No. 869 (July 
2012). 

A. FILIPPIN and M. PACCAGNELLA, Family background, self-confidence and economic outcomes, 
Economics of Education Review, v. 31, 5, pp. 824-834,  TD No. 875 (July 2012). 

 

 



2013 

 

A. MERCATANTI, A likelihood-based analysis for relaxing the exclusion restriction in randomized 
experiments with imperfect compliance, Australian and New Zealand Journal of Statistics, v. 55, 2, 
pp. 129-153, TD No. 683 (August 2008). 

F. CINGANO and P. PINOTTI, Politicians at work. The private returns and social costs of political connections, 
Journal of the European Economic Association, v. 11, 2, pp. 433-465, TD No. 709 (May 2009). 

F. BUSETTI and J. MARCUCCI, Comparing forecast accuracy: a Monte Carlo investigation, International 
Journal of Forecasting, v. 29, 1, pp. 13-27, TD No. 723 (September 2009). 

D. DOTTORI, S. I-LING and F. ESTEVAN, Reshaping the schooling system: The role of immigration, Journal 
of Economic Theory, v. 148, 5, pp. 2124-2149, TD No. 726 (October 2009). 

A. FINICELLI, P. PAGANO and M. SBRACIA, Ricardian Selection, Journal of International Economics, v. 89, 
1, pp. 96-109, TD No. 728 (October 2009). 

L. MONTEFORTE and G. MORETTI, Real-time forecasts of inflation: the role of financial variables, Journal 
of Forecasting,  v. 32,  1, pp. 51-61, TD No. 767 (July 2010). 

R. GIORDANO and P. TOMMASINO, Public-sector efficiency and political culture, FinanzArchiv, v. 69, 3, pp. 
289-316, TD No. 786 (January 2011). 

E. GAIOTTI, Credit availablility and investment: lessons from the "Great Recession", European Economic 
Review, v. 59, pp. 212-227, TD No. 793 (February 2011). 

F. NUCCI and M. RIGGI, Performance pay and changes in U.S. labor market dynamics, Journal of 
Economic Dynamics and Control, v. 37, 12, pp. 2796-2813,  TD No. 800 (March 2011). 

G. CAPPELLETTI, G. GUAZZAROTTI and P. TOMMASINO, What determines annuity demand at retirement?, 
The Geneva Papers on Risk and Insurance – Issues and Practice, pp. 1-26, TD No. 805 (April 2011). 

A. ACCETTURO e L. INFANTE, Skills or Culture? An analysis of the decision to work by immigrant women 
in Italy, IZA Journal of Migration, v. 2, 2, pp. 1-21, TD No. 815 (July 2011). 

A. DE SOCIO, Squeezing liquidity in a “lemons market” or asking liquidity “on tap”, Journal of Banking and 
Finance, v. 27, 5, pp. 1340-1358, TD No. 819 (September 2011). 

S. GOMES, P. JACQUINOT, M. MOHR and M. PISANI, Structural reforms and macroeconomic performance 
in the euro area countries: a model-based assessment, International Finance, v. 16, 1, pp. 23-44, 
TD No. 830 (October 2011). 

G. BARONE and G. DE BLASIO, Electoral rules and voter turnout, International Review of Law and 
Economics, v. 36, 1, pp. 25-35, TD No. 833 (November 2011). 

O. BLANCHARD and M. RIGGI, Why are the 2000s so different from the 1970s? A structural interpretation 
of changes in the macroeconomic effects of oil prices, Journal of the European Economic 
Association, v. 11, 5, pp. 1032-1052,  TD No. 835 (November 2011). 

R. CRISTADORO and D. MARCONI, Household savings in China, in G. Gomel, D. Marconi, I. Musu, B. 
Quintieri (eds), The Chinese Economy: Recent Trends and Policy Issues, Springer-Verlag, Berlin,  
TD No. 838 (November 2011). 

A. ANZUINI, M. J.  LOMBARDI and P. PAGANO, The impact of monetary policy shocks on commodity prices, 
International Journal of Central Banking, v. 9, 3, pp. 119-144, TD No. 851 (February 2012). 

R. GAMBACORTA and M. IANNARIO, Measuring job satisfaction with CUB models, Labour, v. 27, 2, pp. 
198-224,  TD No. 852 (February 2012). 

G. ASCARI and T. ROPELE, Disinflation effects in a medium-scale new keynesian model: money supply rule 
versus interest rate rule, European Economic Review, v. 61, pp. 77-100, TD No. 867 (April 
2012). 

E. BERETTA and S. DEL PRETE, Banking consolidation and bank-firm credit relationships: the role of 
geographical features and relationship characteristics, Review of Economics and Institutions,  
v. 4, 3, pp. 1-46,  TD No. 901 (February 2013). 

M. ANDINI, G. DE BLASIO, G. DURANTON and W. STRANGE, Marshallian labor market pooling: evidence 
from Italy, Regional Science and Urban Economics, v. 43, 6, pp.1008-1022, TD No. 922 (July 
2013). 

G. SBRANA and A. SILVESTRINI, Forecasting aggregate demand: analytical comparison of top-down and 
bottom-up approaches in a multivariate exponential smoothing framework, International Journal of 
Production Economics, v. 146, 1, pp. 185-98, TD No. 929 (September 2013). 

A. FILIPPIN, C. V, FIORIO and E. VIVIANO, The effect of tax enforcement on tax morale, European Journal 
of Political Economy, v. 32, pp. 320-331,  TD No. 937 (October 2013). 



 

 

2014 

 

G. M. TOMAT, Revisiting poverty and welfare dominance, Economia pubblica, v. 44, 2, 125-149, TD No. 651 
(December 2007). 

M. TABOGA, The riskiness of corporate bonds, Journal of Money, Credit and Banking, v.46, 4, pp. 693-713, 
TD No. 730 (October 2009). 

G. MICUCCI and P. ROSSI, Il ruolo delle tecnologie di prestito nella ristrutturazione dei debiti delle imprese in 
crisi, in A. Zazzaro (a cura di), Le banche e il credito alle imprese durante la crisi, Bologna, Il Mulino, 
TD No. 763 (June 2010). 

F. D’AMURI, Gli effetti della legge 133/2008 sulle assenze per malattia nel settore pubblico, Rivista di 
politica economica, v. 105, 1, pp. 301-321,  TD No. 787 (January 2011). 

R. BRONZINI and E. IACHINI, Are incentives for R&D effective? Evidence from a regression discontinuity 
approach, American Economic Journal : Economic Policy, v. 6, 4, pp. 100-134,  TD No. 791 
(February 2011). 

P. ANGELINI, S. NERI and F. PANETTA, The interaction between capital requirements and monetary policy, 
Journal of Money, Credit and Banking, v. 46, 6, pp. 1073-1112, TD No. 801 (March 2011). 

M. BRAGA, M. PACCAGNELLA and M. PELLIZZARI, Evaluating students’ evaluations of professors, 
Economics of Education Review, v. 41, pp. 71-88,  TD No. 825 (October 2011). 

M. FRANCESE and R. MARZIA, Is there Room for containing healthcare costs? An analysis of regional 
spending differentials in Italy, The European Journal of Health Economics, v. 15, 2, pp. 117-132, 
TD No. 828 (October 2011). 

L. GAMBACORTA and P. E. MISTRULLI, Bank heterogeneity and interest rate setting: what lessons have we 
learned since Lehman Brothers?, Journal of Money, Credit and Banking, v. 46, 4, pp. 753-778,  
TD No. 829 (October 2011). 

M. PERICOLI, Real term structure and inflation compensation in the euro area, International Journal of 
Central Banking, v. 10, 1, pp. 1-42, TD No. 841 (January 2012). 

E. GENNARI and G. MESSINA, How sticky are local expenditures in Italy? Assessing the relevance of the 
flypaper effect through municipal data, International Tax and Public Finance, v. 21, 2, pp. 324-
344, TD No. 844 (January 2012). 

V. DI GACINTO, M. GOMELLINI, G. MICUCCI and M. PAGNINI, Mapping local productivity advantages in Italy: 
industrial districts, cities or both?, Journal of Economic Geography, v. 14, pp. 365–394, TD No. 850 
(January 2012). 

A. ACCETTURO, F. MANARESI, S. MOCETTI and E. OLIVIERI, Don't Stand so close to me: the urban impact 
of immigration, Regional Science and Urban Economics, v. 45, pp. 45-56, TD No. 866 (April 
2012). 

M. PORQUEDDU and F. VENDITTI, Do food commodity prices have asymmetric effects on euro area 
inflation, Studies in Nonlinear Dynamics and Econometrics, v. 18, 4, pp. 419-443, TD No. 878 
(September 2012). 

S. FEDERICO, Industry dynamics and competition from low-wage countries: evidence on Italy, Oxford 
Bulletin of Economics and Statistics, v. 76, 3, pp. 389-410, TD No. 879 (September 2012). 

F. D’AMURI and G. PERI, Immigration, jobs and employment protection: evidence from Europe before and 
during the Great Recession, Journal of the European Economic Association, v. 12, 2, pp. 432-464, 
TD No. 886 (October 2012). 

M. TABOGA, What is a prime bank? A euribor-OIS spread perspective, International Finance, v. 17, 1, pp. 
51-75,  TD No. 895 (January 2013). 

L. GAMBACORTA and F. M. SIGNORETTI, Should monetary policy lean against the wind? An analysis based 
on a DSGE model with banking, Journal of Economic Dynamics and Control, v. 43, pp. 146-74,  
TD No. 921 (July 2013). 

M. BARIGOZZI, CONTI A.M. and M. LUCIANI, Do euro area countries respond asymmetrically to the 
common monetary policy?, Oxford Bulletin of Economics and Statistics, v. 76, 5, pp. 693-714,  
TD No. 923 (July 2013). 

U. ALBERTAZZI and M. BOTTERO, Foreign bank lending: evidence from the global financial crisis, Journal 
of International Economics, v. 92, 1, pp. 22-35,  TD No. 926 (July 2013). 



R. DE BONIS  and  A. SILVESTRINI, The Italian financial cycle: 1861-2011, Cliometrica, v.8, 3, pp. 301-334, 
TD No. 936 (October  2013). 

D. PIANESELLI  and  A. ZAGHINI, The cost of firms’ debt financing and the global financial crisis, Finance 
Research Letters, v. 11, 2, pp. 74-83, TD No. 950 (February  2014). 

A. ZAGHINI, Bank bonds: size, systemic relevance and the sovereign, International Finance, v. 17, 2, pp. 161-
183, TD No. 966 (July  2014). 

S. MAGRI, Does issuing equity help R&D activity? Evidence from unlisted Italian high-tech manufacturing
        firms, Economics of Innovation and New Technology, v. 23, 8, pp. 825-854, TD No. 978 (October 

2014). 

G. BARONE and S. MOCETTI, Natural disasters, growth and institutions: a tale of two earthquakes, Journal 
of Urban Economics, v. 84, pp. 52-66, TD No. 949 (January 2014). 

2015 

G. BULLIGAN, M. MARCELLINO and F. VENDITTI, Forecasting economic activity with targeted predictors, 
International Journal of Forecasting, v. 31, 1, pp. 188-206, TD No. 847 (February 2012). 

A. CIARLONE, House price cycles in emerging economies, Studies in Economics and Finance, v. 32, 1, 
TD No. 863 (May 2012). 

G. BARONE and G. NARCISO, Organized crime and business subsidies: Where does the money go?, Journal 
of Urban Economics, v. 86, pp. 98-110, TD No. 916 (June 2013). 

P. ALESSANDRI and B. NELSON, Simple banking: profitability and the yield curve, Journal of Money, Credit 
and Banking, v. 47, 1, pp. 143-175, TD No. 945 (January 2014). 

R. AABERGE and A. BRANDOLINI, Multidimensional poverty and inequality, in A. B. Atkinson and F. 
Bourguignon (eds.), Handbook of Income Distribution, Volume 2A, Amsterdam, Elsevier, 
TD No. 976 (October 2014). 

M. FRATZSCHER, D. RIMEC, L. SARNOB and G. ZINNA, The scapegoat theory of exchange rates: the first 
tests, Journal of Monetary Economics, v. 70, 1, pp. 1-21, TD No. 991 (November 2014). 

FORTHCOMING 

M. BUGAMELLI, S. FABIANI and E. SETTE, The age of the dragon: the effect of imports from China on firm-
level prices, Journal of Money, Credit and Banking, TD No. 737 (January 2010). 

G. DE BLASIO, D. FANTINO and G. PELLEGRINI, Evaluating the impact of innovation incentives: evidence 
from an unexpected shortage of funds, Industrial and Corporate Change, TD No. 792 (February 
2011). 

A. DI CESARE, A. P. STORK and C. DE VRIES, Risk measures for autocorrelated hedge fund returns, Journal 
of Financial Econometrics,  TD No. 831 (October 2011). 

D. FANTINO, A. MORI and D. SCALISE, Collaboration between firms and universities in Italy: the role of a 
firm's proximity to top-rated departments, Rivista Italiana degli economisti,  TD No. 884 (October 
2012). 

M. MARCELLINO, M. PORQUEDDU and F. VENDITTI, Short-Term GDP Forecasting with a mixed frequency 
dynamic factor model with stochastic volatility, Journal of Business & Economic Statistics, 
TD No. 896 (January 2013). 

M. ANDINI and G. DE BLASIO, Local development that money cannot buy: Italy’s Contratti di Programma, 
Journal of Economic Geography, TD No. 915 (June 2013). 

J. LI and G. ZINNA, On bank credit risk: sytemic or bank-specific? Evidence from the US and UK, Journal 
of Financial and Quantitative Analysis, TD No. 951 (February 2015). 


	Pagina vuota



