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Why are we here? Cotton and Grapes
Reconsider the famous Ricardian example:
“England has a comparative advantage in cloth whereas Portugal
has a comparative advantage in wine”

Pattern of trade (and gains derived) unambiguous, but:

▶ who produces the cotton to make cloth?
▶ who produces the grapes to make wine?

What if. . .

▶ Portugal has an advantage in producing cotton, and
▶ England has an advantage in producing grapes

Is the pattern of trade still determined by comparative advantage
in final goods only?

Comparative advantage of England over Portugal in cloth (relative
to wine) depends on absolute advantage of Portugal over England
in cotton used as input by the English cloth industry.
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From Cotton and Grapes to. . . Apple’s iPad 3
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Apple’s iPad 3 (cont’d)

5 / 53



Measuring Globalisation and Global Value Chains (GVCs)

▶ Difficult to give macroeconomic dimension to global
production and input trade from recollection of case studies;

▶ Conventional measures of trade: apparent increase in
exports/imports may just mirror inputs circulating without
value being added;

▶ We need techniques to measure value added circulating
across countries, embodied in inputs until their use as final
products.

To study inter-country inter-industry interdependencies we may use
Global Input-Output Analysis.
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A simplified IRIO global system

Consider an inter-regional input-output (IRIO) production and
trade scheme with 3 endogenous countries/regions (c, p, r) and
two industries (1 y 2):

Figura 1: Simplified IRIO system (endogenous RoW)
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What does each component mean?

Figura 2: IRIO system components
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A macroscopic view of the world economy
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Structural proportions of the world economy
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Matrix notation and operations

v
(2×1)

=

[
v1

v2

]
, v̂

(2×2)
=

[
v1 0

0 v2

]
, B

(2×2)
=

[
b11 b12

b21 b22

]

vT

(1×2)
=

[
v1 v2

]
, BT

(2×2)
=

[
b11 b21

b12 b22

]

vTB
(1×2)

=
[
v1 v2

] [ b11 b12

b21 b22

]
=

[
v1b11 + v2b21 v1b12 + v2b22

]

Bf
(2×1)

=

[
b11 b12

b21 b22

][
f1

f2

]
=

[
b11f1 + b12f2

b21f1 + b22f2

]
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Matrix notation and operations (cont’d)

v̂B
(2×2)

=

[
v1 0

0 v2

][
b11 b12

b21 b22

]
=

[
v1b11 v1b12

v2b21 v2b22

]

Bf̂
(2×2)

=

[
b11 b12

b21 b22

][
f1 0

0 f2

]
=

[
b11f1 b12f2

b21f1 b22f2

]

1TB
(1×2)

=
[
1 1

] [ b11 b12

b21 b22

]
=

[
b11 + b21 b12 + b22

]

B1
(2×1)

=

[
b11 b12

b21 b22

][
1

1

]
=

[
b11 + b12

b21 + b22

]
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Operationalising the accounting scheme

Zcp
(2×2)

=

[
zcp11 zcp12
zcp21 zcp22

]
, fcc
(2×1)

=

[
f cc1

f cc2

]
, qc
(2×1)

=

[
qc1
qc2

]
,

yT
c

(1×2)

=
[
y c1 y c2

]
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Operationalising the accounting scheme: two circuits

▶ Expenditure circuit: uses of output (domestic intermediate,
domestic exported, domestic final, exported final)

▶ Income circuit: costs of output (domestic inputs, imported inputs,
value added and net taxes)
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Expenditure circuit

Algebraic formulation: Zcc Zcp Zcr

Zpc Zpp Zpr

Zrc Zrp Zrr


 1

1

1

+

 fcc fcp fcr
fpc fpp fpr
frc frp frr


 1

1

1

 =

 qc

qp

qr


For country C :

qc = Zcc1+ Zcp1+ Zcr1+ fcc + fcp + fcr

For country P:

qp = Zpc1+ Zpp1+ Zpr1+ fpc + fpp + fpr

For country R:

qr = Zrc1+ Zrp1+ Zr r1+ frc + frp + fr r
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Income circuit

Algebraic formulation:

[
1T 1T 1T

] Zcc Zcp Zcr

Zpc Zpp Zpr

Zrc Zrp Zrr

+
[

yT
c yT

p yT
r

]
=

[
qT
c qT

p qT
r

]

For country C :

qT
c = 1TZcc + 1TZpc + 1TZrc + yT

c

For country P:

qT
p = 1TZcp + 1TZpp + 1TZrp + yT

p

For country R:

qT
r = 1TZcr + 1TZpr + 1TZr r + yT

r
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Interface with macro accounting
From the perspective of country C :

Figura 3: IRIO system: interface with national accounts
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Interface with macro accounting (cont’d)
From the perspective of country C :

Exportsc = Zcp1+ Zcr1+ fcp + fcr
Importsc
(by product)

= Zpc1+ Zrc1+ fpc + frc

Intermediate Importsc
(by industry)

= 1TZpc + 1TZrc

Domestic final demandc = fcc + fpc + frc
Domestic final demandc

(nationally produced)
= fcc

Net Productc = fcc + fcp + fcr + Zcp1+ Zcr1

Intermediate Consumptionc = 1TZcc + 1TZpc + 1TZrc

GDP of country C derived from the IRIO scheme:

GDPc = (fcc + fpc + frc)
(domestic absorption)

+(Zcp1+ Zcr1+ fcp + fcr )
(exports)

−(Zpc1+ Zrc1+ fpc + frc)
(imports)

1TGDPc
(GDP expenditure side)

= y T

c 1
(GVA income side)
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Interface with global macro accounting

GVAT = yT
c + yT

p + yT
r

Final Demand = (fcc + fpc + frc)+
+ (fcp + fpp + frp)+
+ (fcr + fpr + frr )

Global accounting identity:

GVAT1 = 1TFinal Demand(= GDP)

Global GVA is equal to global
final demand (at the aggregate)
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Global Sourcing Matrix

(scheme with n = 2 countries y k = 2 industries in each country)

A
(n×k)×(n×k)

=

[
Acc Acp

Apc App

]
:=

[
Zcc Zcp

Zpc Zpp

][
q̂−1
c 0

0 q̂−1
p

]


acc11 acc12 acp11 acp12
acc21 acc22 acp21 acp22
apc11 apc12 app11 app12
apc21 apc22 app21 app22

 =


zcc11/q

c
1 zcc12/q

c
2 zcp11/q

p
1 zcp12/q

p
2

zcc21/q
c
1 zcc22/q

c
2 zcp21/q

p
1 zcp22/q

p
2

zpc11 /q
c
1 zpc12 /q

c
2 zpp11 /q

p
1 zpp12 /q

p
2

zpc21 /q
c
1 zpc22 /q

c
2 zpp21 /q

p
1 zpp22 /q

p
2


Element of matrix A, for example, acp12 =

zcp12
qp2

:

“inputs from industry 1 in country C required by industry 2 in
country P, per unit of gross output of industry 2 in country P”
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Expenditure circuit in intensive terms

Using A, matrix Z may be expressed as:[
Zcc Zcp

Zpc Zpp

]
=

[
Acc Acp

Apc App

][
q̂c 0

0 q̂p

]
=

[
Acc q̂c Acpq̂p

Apc q̂c Appq̂p

]

So that the expenditure circuit:[
qc

qp

]
=

[
Zcc Zcp

Zpc Zpp

][
1

1

]
+

[
fcc fcp
fpc fpp

][
1

1

]

may be written as:[
qc

qp

]
=

[
Acc Acp

Apc App

][
qc

qp

]
+

[
fcc fcp
fpc fpp

][
1

1

]
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Expenditure circuit in intensive terms
Circularity:[

qc

qp

]
=

[
Acc Acp

Apc App

][
qc

qp

]
+

[
fcc fcp
fpc fpp

][
1

1

]
From each country’s perspective:

qc = Accqc + Acpqp + fcc + fcp

qp = Apcqc
(1)

+ Appqp
(2)

+ fpc
(3)

+ fpp
(4)

From the perspective of country P:

(1) foreign gross output activates input production at home;

(2) domestic gross output activates input production at home;

(3) Foreign consumption/investment activates home production of final
products (e.g., machine exported to country C);

(4) Domestic consumption/investment activates home production of
final products (e.g., clothing demanded by consumers in country P).
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Solution to the expenditure system

Start from the expenditure system and note that Iq = q:[
I 0

0 I

][
qc

qp

]
=

[
Acc Acp

Apc App

][
qc

qp

]
+

[
fcc fcp
fpc fpp

][
1

1

]
reordering terms:[

I 0

0 I

][
qc

qp

]
−

[
Acc Acp

Apc App

][
qc

qp

]
=

[
fcc fcp
fpc fpp

][
1

1

]
reordering terms:[

I − Acc −Acp

−Apc I − App

][
qc

qp

]
=

[
fcc fcp
fpc fpp

][
1

1

]
If matrix (I − A) admits an inverse:[

qc

qp

]
=

[
I − Acc −Acp

−Apc I − App

]−1 [
fcc fcp
fpc fpp

][
1

1

]
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Global Leontief Matrix

(scheme with n = 2 countries y k = 2 industries in each country)

(I − A)
(n×k)×(n×k)

−1 =

[
I − Acc −Acp

−Apc I − App

]−1

=

[
Bcc Bcp

Bpc Bpp

]
= B

B =


1− acc11 −acc12 −acp11 −acp12
−acc21 1− acc22 −acp21 acp22
−apc11 −apc12 1− app11 −app12
−apc21 −apc22 −app21 1− app22


−1

=


bcc11 bcc12 bcp11 bcp12
bcc21 bcc22 bcp21 bcp22
bpc11 bpc12 bpp11 bpp12
bpc21 bpc22 bpp21 bpp22


Element of matrix B, for example, bcp12:

“direct and indirect inputs from industry 1 in country C required
by industry 2 in country P to produce a unit of final output of
industry 2 in country P”
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Global interdependencies

Solution to the expenditure system:[
qc

qp

]
=

[
Bcc Bcp

Bpc Bpp

][
fcc fcp
fpc fpp

][
1

1

]

operating with matrices:[
qc

qp

]
=

[
Bcc fcc + Bcpfpc Bcc fcp + Bcpfpp
Bpc fcc + Bppfpc Bpc fcp + Bppfpp

][
1

1

]

(direct and indirect) productive interdependencies between
countries:

qc = Bcc fcc + Bcpfpc + Bcc fcp + Bcpfpp
qp = Bpc fcc + Bppfpc + Bpc fcp + Bppfpp
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Measuring vertical specialisation

▶ Second globalisation unbundling since 1990s (Baldwin, 2016):
geographical fragmentation of production into ‘stages and
loops’;

▶ Offshoring : share of imported inputs in manufacturing
(Feenstra and Hanson, 1999);

▶ Vertical specialisation: import content of exports
(Hummels et al., 2001);

▶ But “imports often include domestic value added that was
exported and then re-imported” (Ahmad et al., 2017, p. 25)

e.g. think of the value added of the fertilizers produced in England
used by Portugal to produce the cotton sold to England to
produce the cloth.
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Measuring vertical specialisation: VAX matrix
VAX matrix: value added content of gross exports

VAX =

 v̂c 0 0

0 v̂p 0

0 0 v̂r


(=v̂)

 Bcc Bcp Bcr

Bpc Bpp Bpr

Brc Brp Brr


(=B)

 ec 0 0

0 ep 0

0 0 er


(=E)

VAX = v̂BE
(n·k)×n

=

 v̂cBccec v̂cBcpep v̂cBcrer
v̂pBpcec v̂pBppep v̂pBprer
v̂rBrcec v̂rBrpep v̂rBrrer


where each region’s exports are given by:

ec = Zcp1+ Zcr1+ fcp + fcr
ep = Zpc1+ Zpr1+ fpc + fpr
er = Zrc1+ Zrp1+ frc + frp
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Measuring vertical specialisation: VAX matrix (cont’d)

Using matrix VAX:

VAX = v̂BE
(n·k)×n

=

 v̂cBccec v̂cBcpep v̂cBcrer
v̂pBpcec v̂pBppep v̂pBprer
v̂rBrcec v̂rBrpep v̂rBrrer


we can measure vertical specialisation, taking into account
inter-country feedback loops.

From the perspective of country C :

DVAX1 c = 1T v̂cBccec
DVAX2 c = 1T (v̂cBcpep + v̂cBcrer )
FVAX c = 1T (v̂pBpcec + v̂rBrcec)
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Domestic value added content of own gross exports
(DVAX1 c)

My exports require domestic inputs which incorporate local value
added

VAX = v̂BE
(n·k)×n

=

 v̂cBccec v̂cBcpep v̂cBcrer
v̂pBpcec v̂pBppep v̂pBprer
v̂rBrcec v̂rBrpep v̂rBrrer


From the perspective of country C :

DVAX1 c = 1T v̂cBccec
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Domestic value added content of foreign gross exports
(DVAX2 c)

Exports from other countries require inputs from my country and,
producing those inputs, requires domestic value added

VAX = v̂BE
(n·k)×n

=

 v̂cBccec v̂cBcpep v̂cBcrer
v̂pBpcec v̂pBppep v̂pBprer
v̂rBrcec v̂rBrpep v̂rBrrer


From the perspective of country C :

DVAX2 c = 1T (v̂cBcpep + v̂cBcrer )

▶ It is a measure of forward participation in GVCs.
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Foreign value added content of gross exports (FVAX c)

My exports require imported inputs which incorporate value added
from foreign countries

VAX = v̂BE
(n·k)×n

=

 v̂cBccec v̂cBcpep v̂cBcrer
v̂pBpcec v̂pBppep v̂pBprer
v̂rBrcec v̂rBrpep v̂rBrrer


From the perspective of country C :

FVAX c = 1T (v̂pBpcec + v̂rBrcec)

▶ It is a measure of backward participation in GVCs.
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Decomposing the value added content of gross exports

From the perspective of country C :

1T = vT
c Bcc + vT

p Bpc + vT
r Brc (income circuit)

1Tec = vT
c Bccec + vT

p Bpcec + vT
r Brcec

= (vT
c Bccec) + (vT

p Bpcec + vT
r Brcec)

1Tec = DVAX1c + FVAXc

▶ The sum of domestic (DVAX1 c) and foreign (FVAX c) value
added incorporated in exports must exhaust their total value.
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GVC participation index

The Global Value Chain (GVC) participation index is computed as
(Ahmad et al., 2017, p. 29):

GVC partc =
DVAX2c

1Tec
(upstream)

+
FVAXc

1Tec
(downstream)

▶ Measures the relative importance of a country’s exports
upstream and downstream;

▶ Typically, the bigger the domestic economy (in GDP terms),
the smaller the value of the index;

▶ The upstream component captures value added incorporated
in inputs which are exported only through other countries.
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Backward and forward participation in GVCs
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GVC participation index
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Measuring value added trade

▶ Value added content of gross exports includes double
counting (Koopman et al., 2014; Los et al., 2016);

▶ Using an I-O logic, the question should be: what is the value
added content of final uses?

▶ Multiple (dis)aggregation possibilities for the concept ‘final
uses’, for instance:

(i) Final demand by geographical source of demand;

(ii) Final output by geographical origin of products;

(iii) Final exports.

We start with (i). . .
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Measuring value added trade: VAF matrix
VAF matrix: value added content of final demand

VAF =

 v̂c 0 0

0 v̂p 0

0 0 v̂r


(=v̂)

 Bcc Bcp Bcr

Bpc Bpp Bpr

Brc Brp Brr


(=B)

 fcc fcp fcr
fpc fpp fpr
frc frp frr


(=F )

VAF = v̂BF
(n·k)×n

=

 v̂c(Bcc fcc + Bcpfpc + Bcr frc) v̂c(Bcc fcp + Bcpfpp + Bcr frp) v̂c(Bcc fcr + Bcpfpr + Bcr frr )
v̂p(Bpc fcc + Bppfpc + Bpr frc) v̂p(Bpc fcp + Bppfpp + Bpr frp) v̂p(Bpc fcr + Bppfpr + Bpr frr )
v̂r (Brc fcc + Brpfpc + Brr frc) v̂r (Brc fcp + Brpfpp + Brr frp) v̂r (Brc fcr + Brpfpr + Brr frr )


DVAFc =1T (v̂cBcc fcp + v̂cBcpfpp + v̂cBcr frp+

+ v̂cBcc fcr + v̂cBcpfpr + v̂cBcr frr )

FVAFc =1T (v̂pBpc fcc + v̂pBppfpc + v̂pBpr frc+
+ v̂rBrc fcc + v̂rBrpfpc + v̂rBrr frc)

37 / 53



Domestic value added induced by foreign final demand
(DVAF c)

DVAF c: “total domestic value-added induced in country c by
foreign final demand” (Ahmad et al., 2017, p. 30)

DVAFc =1T (v̂cBcc fcp + v̂cBcc fcr )+ (1)

+ 1T (v̂cBcpfpp + v̂cBcr frr )+ (2)

+ 1T (v̂cBcr frp + v̂cBcpfpr ) (3)

(1) Domestic VA of country C incorporated in its own final
exports;

(2) Domestic VA incorporated in intermediate exports of country
C , used by the importer to produce final products locally
consumed;

(3) Domestic VA incorporated in intermediate exports of country
C , used by the importer to produce final products for third
countries.
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Foreign value added induced by domestic final demand
(DVAF c)

FVAF c: “total foreign value-added embodied in domestic final
demand” (Ahmad et al., 2017, p. 30)

FVAFc =1T (v̂pBpc fcc + v̂rBrc fcc)+ (1)

+ 1T (v̂pBppfpc + v̂rBr r frc)+ (2)

+ 1T (v̂pBpr frc + v̂rBrpfpc) (3)

(1) Foreign value added incorporated in intermediate imports of
country C , to produce final products locally consumed;

(2) Foreign value added coming from a direct trade partner to
satisfy final demand of country C ;

(3) Foreign value added incorporated in final imports of country
C , which has been indirectly transferred through third
countries.
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Country dependence on foreign demand and inputs

How dependent is country C on foreign demand to generate
income?

SH DVAF c =
DVAFc
Yc

i.e., the share of domestic value added induced by foreign final
demand.

How dependent is country C on foreign value added to satisfy
domestic final uses (consumption/investment)?

SH FVAF c =
FVAFc
FDc

i.e., the share of foreign value added embodied in domestic final
demand.
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Country dependence on foreign demand and inputs
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Trade Balance in value added terms (TBVAF c)

▶ DVAF c: Domestic value added induced by foreign final
demand

(may be interpreted as total value added exports)

▶ FVAF c: Foreign value added induced by domestic final
demand

(may be interpreted as total value added imports)

Hence, the trade balance in value added terms, TBVAF c, is:

TBVAFc = DVAFc − FVAFc

Note that, at the aggregate level, for each country C :
(Stehrer, 2012, p. 4)

TBVAFc = GDPc − Domestic Final Demandc = Xc −Mc = TBc
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Bilateral trade balance matrix

How could we obtain a matrix of bilateral trade balances for the
world economy?
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Bilateral trade balances: gross vs. value added flows

TBVAF (VA flows) - TB (gross flows):

> 0: surplus is higher in VA terms;

deficit is smaller in VA terms

< 0: surplus is smaller in VA terms;

deficit is higher in VA terms.
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Bilateral trade balances in value added
Network representation (year 2019)
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Measuring value extraction in GVCs

▶ Analytical definition of a GVC in I-O terms (Timmer et al., 2013);

▶ How much value added each country appropriates/extracts
from the global production process of one element of final
output i in country C?

▶ Traditional measure of competitiveness: country share in world
gross exports of a product;

▶ Novel measure of ‘competitiveness’: country share of world
income of a GVC (producing one final product).

46 / 53



Measuring value extraction in GVCs: final product vector

Sum across output destinations for each element of final demand: fcc fcp fcr
fpc fpp fpr
frc frp frr


(n·k×n·k)

→

 fcc + fcp + fcr 0 0

0 fpc + fpp + fpr 0

0 0 frc + frp + frr

 →

→

 fcc + fcp + fcr
fpc + fpp + fpr
frc + frp + frr

 =

 fc
fp
fr

 = f
(n·k×1)

to obtain a global final output vector f , whose typical element f ci
contains the total value of final products produced by industry i in
country c .
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Measuring value extraction in GVCs: GVC income matrix

GVCY matrix: value added content of final output

GVCY = v̂Bf̂ =

 v̂c 0 0

0 v̂p 0

0 0 v̂r


(=v̂)

 Bcc Bcp Bcr

Bpc Bpp Bpr

Brc Brp Brr


(=B)

 f̂c 0 0

0 f̂p 0

0 0 f̂r


(=f̂ )

GVCY = v̂Bf̂
(n·k)×(n·k)

=

 v̂cBcc f̂c v̂cBcp f̂p v̂cBcr f̂r
v̂pBpc f̂c v̂pBpp f̂p v̂pBpr f̂r
v̂rBrc f̂c v̂rBrp f̂p v̂rBrr f̂r


Country P’s GVC income of value chain i in country C :

GVCYic(p) = 1T v̂pBpc1i f
c
i = vp1 b

pc
1i f

c
i + vp2 b

pc
2i f

c
i
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Shares of world GVC income
World GVC income shares of macro areas by product (in %)
(Year 1995) (Year 2019) (2019 - 1995)

US EU RoGN CHN RoGS US EU RoGN CHN RoGS US EU RoGN CHN RoGS
A01AGR Agriculture & Forestry 8.7 21.1 15.2 10.1 44.9 A01AGR 6.9 9.8 6.3 22.0 55.1 A01AGR -1.8 -11.3 -8.9 11.9 10.2
B03FIS Fishing 2.3 11.7 21.9 13.0 51.2 B03FIS 1.7 4.1 6.4 28.4 59.4 B03FIS -0.6 -7.6 -15.5 15.4 8.2

B05MEN Mining - Energy 4.3 16.4 14.3 5.2 59.8 B05MEN 24.0 3.7 11.1 2.6 58.6 B05MEN 19.7 -12.6 -3.2 -2.6 -1.2
B07MNE Mining - Non-Energy 8.1 14.9 13.6 8.3 55.1 B07MNE 24.7 8.8 11.9 5.4 49.2 B07MNE 16.5 -6.1 -1.7 -2.8 -5.9
B09MSS Mining - Support 41.4 7.6 10.4 0.2 40.4 B09MSS 61.7 2.5 6.3 1.3 28.1 B09MSS 20.3 -5.1 -4.1 1.1 -12.2
C10FOD Food products 17.7 27.9 24.6 3.9 25.8 C10FOD 15.0 16.2 12.5 18.2 38.1 C10FOD -2.8 -11.7 -12.1 14.3 12.2
C13TEX Textile products 16.3 28.1 22.9 7.0 25.7 C13TEX 4.4 12.7 6.5 35.1 41.3 C13TEX -11.9 -15.4 -16.4 28.1 15.6
C16WOD Wood products 29.8 37.1 14.2 3.4 15.5 C16WOD 21.1 30.1 9.6 8.9 30.3 C16WOD -8.7 -7.0 -4.6 5.5 14.8
C17PAP Paper & Printing 25.0 27.4 30.5 1.6 15.4 C17PAP 19.2 20.7 11.3 20.6 28.2 C17PAP -5.8 -6.7 -19.2 19.0 12.8
C19PET Petroleum products 16.8 15.7 20.0 1.5 46.0 C19PET 21.4 9.0 13.3 5.1 51.2 C19PET 4.6 -6.7 -6.7 3.6 5.2
C20CHM Chemical products 25.7 29.0 22.0 2.8 20.6 C20CHM 25.0 20.8 13.2 9.4 31.7 C20CHM -0.7 -8.2 -8.8 6.6 11.2
C21PHA Pharmaceuticals 22.7 31.7 28.1 2.3 15.3 C21PHA 28.8 24.5 15.5 15.6 15.6 C21PHA 6.2 -7.2 -12.6 13.3 0.3
C22RBP Rubber & Plastics 19.5 28.7 33.1 2.9 15.8 C22RBP 22.1 22.9 15.1 11.2 28.7 C22RBP 2.5 -5.8 -18.0 8.3 12.9
C23NMM Non-metal Min. Prod. 11.9 35.3 20.5 10.6 21.6 C23NMM 14.1 24.6 10.2 12.1 39.0 C23NMM 2.1 -10.8 -10.3 1.5 17.4
C24MET Basic metals 17.6 18.7 30.2 8.2 25.3 C24MET 13.4 11.3 14.2 8.4 52.8 C24MET -4.3 -7.4 -16.0 0.2 27.4
C25FBM Fabricated metal prod. 18.2 40.1 22.6 3.0 16.1 C25FBM 14.9 22.5 10.9 28.4 23.3 C25FBM -3.3 -17.6 -11.7 25.4 7.2
C26CEQ ICT Equip. 26.7 15.1 41.5 2.8 13.9 C26CEQ 18.9 11.1 18.8 29.8 21.5 C26CEQ -7.8 -4.0 -22.7 26.9 7.6
C27ELQ Electrical Equip. 14.7 24.8 41.9 3.6 15.0 C27ELQ 9.8 17.5 16.9 32.4 23.5 C27ELQ -4.9 -7.3 -25.0 28.8 8.4
C28MEQ Mechanical Equip. 18.8 29.1 37.4 4.6 10.2 C28MEQ 13.1 20.2 19.1 31.5 16.1 C28MEQ -5.6 -8.8 -18.4 26.9 6.0
C29MTR Motor vehicles 25.1 30.3 29.6 1.5 13.5 C29MTR 17.3 23.0 17.4 20.8 21.5 C29MTR -7.8 -7.3 -12.2 19.3 8.0
C30TRQ Transport Equip. 30.3 21.2 31.8 1.8 14.9 C30TRQ 26.4 18.6 16.3 19.3 19.5 C30TRQ -3.9 -2.6 -15.5 17.4 4.6
C31OTM Other Manufacturing 23.7 37.4 22.8 2.0 14.1 C31OTM 18.6 24.5 13.5 19.7 23.7 C31OTM -5.1 -12.9 -9.3 17.8 9.6
D35EGC Electricity & Gas 20.9 27.6 28.9 4.0 18.6 D35EGC 16.0 16.7 15.0 23.8 28.5 D35EGC -4.9 -10.9 -14.0 19.7 10.0
E36WRE Water & Recycling 9.6 27.9 40.9 3.5 18.0 E36WRE 12.4 22.3 27.6 15.1 22.6 E36WRE 2.8 -5.6 -13.3 11.5 4.6
F41CON Construction 17.1 25.6 36.4 4.0 16.9 F41CON 14.3 13.1 15.6 32.3 24.7 F41CON -2.8 -12.5 -20.8 28.3 7.8
G45WRT Trade 24.7 27.9 28.7 1.9 16.8 G45WRT 28.4 19.2 16.1 9.8 26.6 G45WRT 3.6 -8.7 -12.6 7.9 9.7
H49LTR Land transport 13.9 26.5 32.5 1.5 25.7 H49LTR 17.0 16.5 14.6 14.4 37.5 H49LTR 3.1 -10.0 -17.8 12.9 11.8

H50WTR Water transport 14.1 26.4 34.7 2.5 22.3 H50WTR 14.6 19.6 17.6 13.9 34.4 H50WTR 0.4 -6.8 -17.2 11.4 12.1
H51ATR Air transport 31.6 21.8 22.9 1.6 22.1 H51ATR 28.1 15.1 14.1 6.0 36.8 H51ATR -3.5 -6.7 -8.8 4.3 14.6
H52STR Logistics 7.3 30.8 46.3 1.2 14.4 H52STR 10.3 30.0 22.6 10.7 26.6 H52STR 2.9 -0.8 -23.8 9.5 12.2
H53POS Postal & Courier 25.4 23.1 34.3 2.4 14.9 H53POS 23.1 17.6 14.0 12.2 33.1 H53POS -2.2 -5.5 -20.3 9.8 18.2
I55HTR Hotels & Restaurants 23.1 27.5 32.1 1.5 15.9 I55HTR 26.9 20.2 17.0 9.9 26.0 I55HTR 3.8 -7.2 -15.2 8.4 10.1
J58PAB Media services 46.3 24.7 21.2 0.6 7.2 J58PAB 46.6 17.5 16.0 6.8 13.1 J58PAB 0.4 -7.2 -5.3 6.3 5.8
J61TLC Telecommunications 30.7 22.5 25.0 0.7 21.1 J61TLC 27.6 13.1 17.6 12.5 29.2 J61TLC -3.1 -9.4 -7.4 11.8 8.1
J62ITS IT Services 25.9 21.3 37.0 1.2 14.5 J62ITS 29.5 19.3 17.4 15.6 18.3 J62ITS 3.6 -2.1 -19.7 14.4 3.7
K64FIN Finance 34.3 20.2 31.3 0.9 13.4 K64FIN 36.1 13.5 17.7 12.1 20.7 K64FIN 1.8 -6.7 -13.7 11.2 7.4
L68REA Real Estate 28.2 24.5 32.9 0.9 13.5 L68REA 30.8 18.8 21.6 9.8 19.0 L68REA 2.7 -5.7 -11.4 8.9 5.5
M69KIS Knowledge services 28.0 28.8 32.9 2.6 7.8 M69KIS 29.7 24.2 18.9 14.4 12.7 M69KIS 1.8 -4.6 -13.9 11.8 4.9
N77ASS Admin services 18.8 30.3 36.8 2.7 11.4 N77ASS 20.4 25.5 14.7 23.1 16.2 N77ASS 1.6 -4.8 -22.1 20.5 4.8
O84PUB Public Admin 36.0 23.9 22.6 1.3 16.3 O84PUB 33.0 15.3 15.0 12.5 24.1 O84PUB -3.0 -8.6 -7.5 11.2 7.8
P85EDU Education 30.8 26.2 24.8 1.5 16.7 P85EDU 30.2 16.2 15.8 13.9 24.0 P85EDU -0.7 -10.0 -9.0 12.4 7.3
Q86HTH Health & Social Work 32.6 28.7 27.5 1.0 10.1 Q86HTH 36.3 21.0 20.5 8.4 13.8 Q86HTH 3.6 -7.7 -7.0 7.4 3.7
R90ART Arts & Entertainment 21.5 28.2 36.4 0.9 13.0 R90ART 27.0 25.1 19.6 9.2 19.1 R90ART 5.5 -3.1 -16.9 8.3 6.1
S94OTS Other services 23.1 26.6 23.3 1.9 25.2 S94OTS 26.5 17.8 13.8 12.0 30.0 S94OTS 3.3 -8.8 -9.5 10.1 4.9

Source: Author's computation based on OECD-ICIO (2023 Edition) 49 / 53



The practitioner’s corner

Principal indicators ready to use: OECD Trade in Value Added
(TiVA) 2023 Ed. (here)

Global IRIO databases available:

▶ World Input-Output Database (here)

▶ OECD Inter-Country Input-Output (ICIO) Database (here)

▶ EU-FIGARO (here)

▶ GLORIA (here)

▶ EXIOBASE (here)
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https://www.oecd.org/sti/ind/measuring-trade-in-value-added.htm
https://www.rug.nl/ggdc/valuechain/wiod/?lang=en
http://oe.cd/icio
https://ec.europa.eu/eurostat/web/esa-supply-use-input-tables/database
https://ielab.info/analyse/gloria
https://zenodo.org/records/5589597


The practitioner’s corner (cont’d)
You may also use the data toolkit accompanying this lecture
(tb data lecture.xlsx):
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