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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)
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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 (¢, p, r) and
two industries (1 y 2):
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Figura 1: Simplified IRIO system (endogenous RoW)
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What does each component

31
32
33
34
35

A

Resources
Country
c
c
P
P
r
r
GVA
GO

B

Uses
Country
Industry

1

N RN RN

mean?
© D E E G H | J K L M
Intermediate Final Total
c c P P r r c 4 r GO
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2" 2" 2" 255" 2" 255" R R R Q'
A o s \7 Y, Y,' domestic
Q;° Q,° Q,” Q,° Q' Q' imported/exported
value added (and other comp.)
gross output
E F G | J K L

intermediate use of products from industry 1 in country C by industry 2 in country C

intermediate use of products from industry 2 in country P by industry 1 of country C

use of products from industry 2 in country P for consumption/investment in country P

gross value added (plus net taxes on products) of industry 1 in country P

gross output of industry 2 in country R

Figura 2: IRIO system components
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A macroscopic view of the world economy

AQ AR AS AT AU AV AW AX AY AZ BA BB BC BD BE BF BG BH BI BJ
Global Input-Output Table
by macro areas in 1079 current USD)
Intermediates (Z) Fixed Capital (K) ! Consumption & other final uses (C)
yr  from/to| Z_US Z_EU Z_RoGN Z_CHN Z RoGS| K US K_EU K RoGN K CHN K RoGS| CUS CEU CRoGN CCHN CRoGS| g
2019 US  14760.1  301.0 394.1 99.9 4715 40170 72.8 78.1 222 103.7 15932.1 91.7 1853 624  326.6 36918.7
2019 EU 233.4 13066.0 5200 2014 653.7 74.0 2981.4 1224 53.7 1974  240.2 10193.0 3206 56.5 449.7 29363.6
2019 RoGN 4104  498.7 10764.6 4545 5727 1216 99.6 2874.9 66.4 1557 2553 1748 95114 973 2919 26349.9
2019 CHN 1686 197.9 286.5 20263.8 611.2 781 571 857 5719.7 1939 1687 1131 168.3 7335.6 278.2 35726.3
2019 RoGS 499.6 7458 642.8 8563 190759 1343 647 70.8 59.6 42024 4022 2912 2615 159.4 14919.6 42386.2
2019 N 20846.6 14554.2 13741.8 13850.4 21001.3
2019 q 36918.7 29363.6 26349.9 35726.3 42386.2
D i produced components:
Intermediates (2) Fixed Capital (K) Consumption & other final uses (C)
yr  from/to| ZUS 7 EU Z RoGN Z_CHN Z_RoGS| K US K_EU K RoGN K CHN K RoGS| C_US CEU C_RoGN C_CHN C_RoGS
2019 us 14760.1 0.0 0.0 0.0 0.0 4017.0 0.0 0.0 0.0 0.0 15932.1 0.0 0.0 0.0 0.0
2019 EU 0.0 111213 0.0 0.0 0.0 0.0 2600.1 0.0 0.0 0.0 0.0 9368.0 0.0 0.0 0.0
2019 RoGN 0.0 0.0 10465.2 0.0 0.0 0.0 0.0 28212 0.0 0.0 0.0 0.0 9399.0 0.0 0.0
2019 CHN 0.0 0.0 0.0 20263.8 0.0 0.0 0.0 0.0 5719.7 0.0 0.0 0.0 0.0 7335.6 0.0
2019  RoGS 0.0 0.0 0.0 0.0 17708.9 0.0 0.0 0.0 0.0 4025.4 0.0 0.0 0.0 0.0 14222.7
World Trade Matrices:
Intermediates (2) ! | Fixed Capital (K) | Consumption & other final uses (C)
yr  from/to| ZUS Z_EU Z RoGN Z_CHN Z_RoGS| ex |KUS KEU KROGN K CHN K RoGS| ex C_US  CEU CRoGN C_CHN C_RoGS| ex
2019 us 0.0 3010 394.1 99.9 4715 12665 0.0 728 78.1 222 103.7 2769 00 917 185.3 62.4 3266 666.1
2019 EU 2334 19448 5200 2014 653.7 35534 740 3813 1224 537 1974 8288 2402 8250  320.6 56.5 449.7 1892.0
2019 RoGN 4104  498.7 299.4 4545 5727 22356 1216 99.6 53.7 66.4 1557 4971 2553 174.8 112.4 973 2919 9318
2019 CHN 1686 197.9 286.5 00 6112 12642 781 57.1 85.7 0.0 1939 4148 1687 1131 168.3 0.0 2782 7283
2019  RoGS 499.6 7458 6428 8563 1367.0 41115 1343 64.7 70.8 59.6 177.0 5064  402.2 291.2 2615 1594  697.0 1811.3
m 13121 3688.1 2142.8 1612.2 3676.0 m 408.0 675.5 4107 2019 827.8 m 1066.5 1495.8 10482 375.6 2043.4
BoT -455 -134.8 928 -3480 4355 BoT -1311 1533 864 2129 -3214 BoT -400.4 396.2 -116.4 3527 -232.1

Source: Author's computation based on OECD-ICIO (2023 Edition)
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Structural proportions of the world economy

B © D E F G H I J K L M N (o]
33 | Structural proportions of the global economy:
34
35 |Global Income (%) Global Consumption (%) Global Investment (%)
36 [ 1995 2007 2019] 1995 2007 2019 [ 1095 2007 2019
37| US 0.251 0.254 0.248 us 0.263 0.276 0.273 us 0.223  0.237 0.204
38| EU 0.260 0.246 0.173 EU 0.263 0.246 0.174 EU 0.236  0.239 0.151
39 RoGN 0293 0.213 0.164 RoGN = 0.274 0.212  0.168 RoGN 0.343 0210 0.149
40 | CHN 0.024  0.061 0.165 CHN 0.021 0.042 0.124 CHN 0.033  0.096 0.273
41 | RoGS 0.172  0.226 0.250 RoGS 0.179 0.224 0.261 RoGS 0.164 0.219 0.224
42 | Total 1.000 1.000  1.000 Total  1.000 1.000 1.000 Total 1.000 1.000 1.000
43
44 |BoT - Intermediates (Z) in 109 USD BoT - Consumption (C) in 10"9 USD BoT - Investment (K) in 10*9 USD
45 | 1995 2007 2019 1995 2007 2019 | 1995 2007 2019
46 | US -479 -331.4 -45.5 us -10.8 -290.1 -400.4 us -25.1 913 -131.1
47 | EU -21.5 -278.7 -134.8 EU 71.8 2473 396.2 EU 53.7 14538 153.3
48 RoGN 26.1 52.8 92.8 RoGN = -242 -274 -1164 RoGN 65.1 811 86.4
49 | CHN -22.8 -74.5  -348.0 CHN 31.5 278.6 352.7 CHN 00 1123 212.9
50 | RoGS 66.0 631.8 435.5 RoGS -68.3 -208.5 -232.1 RoGS -93.7 -2479 -3214
51  Total 0.0 0.0 0.0 Total 0.0 0.0 0.0 Total 0.0 0.0 0.0
52

53 |Source: Author's computation based on OECD-ICIO (2023 Edition)
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Matrix notation and operations
v N vi O b1 b2
v = , v = , B =
(2x1) Vo (2x2) 0 w (2x2) boy b2

r b1 b
Vi = v w } . B = 1 b2
(1x2) L (2x2) bio b

bi1 b1
bo1 b

viB=|v w } [ ] = [ vibi1 + vobo1r  vibi2 4+ vaboo

Bf — [ b11 b12 f1 _ bllfl +b12f2
(2x1) b1 by H by1fi + baotfr
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Matrix notation and operations (cont'd)

B — _V1 0 bi1 b1z _ vibi1  vibi2
(2x2) 0 w b1 bxo vabo1  voboo

~ [ by b f biifi biof
Bf — 11 12][1 0]_[111 122]

(2x2) | b b2 0 £ boifi byt
[ b1 b2

178 — _

(1x2) L 11 ] [ by boo ] [ bi1 + b1 bi2 + b2 }

Bl = by b Lf | but b

(2x1) | b b2 1 bo1 + bos
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Operationalising the accounting scheme

A B © D E E G H J K £ M| N |OPIQR|S T U V|WIX
al
2 Uses Intermediate Final | Tot | Uses Intermediate Final |Tot|
3 Res Country ¢ c ] ] r r c ] r GO Res ¢ ¢c pprr c p r GO
4 Country Industry 1 2 1 2 1 2
5 c 1 201 2055 |Z01® 255" | 20" 2" | B R R Q)€
cc cc cp cp or or cc cp or c ¢ s Z:p Zs fec pr fal
6 c 2 Zyn 2y |Zn” Iyt |2y Zyp |[Fa |[FT R | @
7 1 202" 205" 27 2,7 | 20" 2L | Bl EPP R ] Q)
P 11pc 1zpc upp 12pp 11pr 1zpr 1pc 1IDID 1pr 1p b 2, 7, 2, | fpp fpr a
8 p 2 21 Ly |Zn"™ Iy | I Zpp F2 F2 Fy Q,
9 r 1 211" 20, |Z™ 25, |70 2" | B R Q)
re rc p n rr rr rc rp r r r Ze er Zn f"c frp f" ar
10 r 2 221 ZZZ ZZl ZZZ 221 ZZZ FZ FZ FZ QZ
11| GVA Y25 % Y P Y Y| o] o|o|o GVA| v/ | v, | v/ |o|o|o]oO
12| 6o a of|laf a'|a’ @' | oo ]o|o Go|a' | g | a' |0]|0]0]0O

Z _ Zlcf Zlcg f _ flcc _ qf
cp — cp cp ’ cc fCC ' qC - c ’
(2x2) 21 22 (2x1) 2 (2x1) 93
Yy =\ yi v }
(1x2)
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Operationalising the accounting scheme: two circuits

O 00 N O U B WN PP

R R R
N = O

Z AAABACAD AEAF AG AH Al Al
Row view (expenditure circuit):
Uses Intermediate | Final | Tot |
Res ¢c c pprr c p r GO
c zoc ch zcr fcc fcp fcr qc
p Zoo | Zop | Zpr | foc | fop | for | @
r Z zrp Z frc frp frr qr
GVA| v/ | v, | v |0] o0 0
GO |q | @ |a [0]O0 0

AK

AL AMANAOAPAQAR AS AT AU AV

Uses
Res

GVA
GO

Column view (income circuit):

Intermediate Final ‘ Tot ‘
ccpprr c p r GO
Z. ch Z, fcc fcp fcr qc
Zoe | Zop | Zor | foc | fop | for | @
Z zrp Z, frc frp fr | A
ve | v | v 0
a | 9 | a 0

» 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:

Z. Z, Z. 1 fec
Zy Z,, Z 1|+ | fo
Zrc er er 1 frc

For country C:
qc = zcc]- + ch]- + Zcrl + fcc + fcp + fcr

For country P:
qp = zpc]- + pr]- + zpr]- + fpc + fpp + fpr

For country R:
qr = Z 1+ er]- +Z 1+ fic+ frp + £,

fop for
fop  for
fo f

1
1
1

qc
ap
qr

Z AAABACAD AEAF AG AH Al Al

1 Row view (expenditure circuit):
2 Uses[ Intermediate | Final |Tot‘
3 Res ¢c cpprr c p r GO
4
5
= c Z. Z, Z, fe fcp fo | qc
7
o P Zoc | Zop | Zor | foc | fop | for | @
9

r Zrc er zrr frc frp frr qr
10
11 GVA| v, |y, |y |0|lo]|o0]o0
12 GO | q |q |a |0|0]|0]|oO
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Income circuit

Algebraic formulation:

zcc ch Zcr
17 17 17 Z,e Z,, Zy +[yZ Yy yI}Z[qZ a, 4q/
Zrc er er

AL AMANAOAPAQAR AS AT AU AV

. il Column view (income circuit):
For COUﬂtI’y C 2 Uses Intermediate | Final |Tot‘
T T T T T
qC == 1 ch+1 zpc"l’]- Zrc+yc z Res c cpprr c p r GO
2 Z Z b4 foe | fop | £
For country P: PR B e R R e
T T T T T
q = 1 ZCP + 1 ZPP + 1 ZFP + y 3 P Zoe | Zop | Zpe | foc | fop | for | o
P P 3
9
For Country R 0 r Z Z, Zy | fic | fp | fir | ar
T T T T T Ty |yt
q, =12.,+1'2,, +1°Z,, +y, 11 ava| v |y [ v |o]ofo]o
12/ 60 |a' |a |a'|0o|0o|o0]|oO
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Interface with macro accounting

A |[BI[CIDEFGH|I|J|K|LIM|NOPQR|STIUV WX
1 Panel (A) Panel (B)
2 Uses‘ Intermediate Final |Tot| Uses‘ Intermediate Final |Tot|
3 Res c cpprrcp r GO Ress c cpprrcp r GO
4
5
6 c z:c Zcp Zcr foc f:p f:r qc c z:c Zcp z:r foc f:p f:r qc
7/
3 P| Zoc | Zop | Zor |Foc|fop|for| G P | Zoc | Zop | Zor |Foc|fop|for| Gp
9
10 r ZI’C pr ZI’V fI'C frp fl’f ql’ r ZI’C pr ZI’V fI'C frp fl’f ql’
11 GVA| ¥ | vo | v 0 GVA| V¢ | vo | v 0
12/ 60| q' | @' | a' |0]0 Go|q' | g [a' |0]0
13
14 Exports (by product) Domestic final demand
15; Imports (by product) (by product)
16 Domestic final demand Intermediate imports
17 nationally produced (by industry)

From the perspective of country C:

Y Z AAABACAD AE AF AG AH Al

Panel (C)
Uses| Intermediate | Final ‘Tot‘
Ress c cpprrcp r GO
c Z. Zcp Z fcc fcp fcr qc
P | Zne | Zop | Zpr |Foc|foo|for | @0
T Ze | Zp | Zie (frc|frp|fir| O
GVA ch ypT er 0 0|0
Gola' | g |a |o]ojo]o
Net product (by product)

GVA (by industry)
GO (by industry and product)
Intermediate consumption

Figura 3: IRIO system: interface with national accounts
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Interface with macro accounting (cont'd)
From the perspective of country C:
Exports, = Z.p1 + Zo, 1 + fp + £

Imports, = Zpc 1+ Z, 1+ Fc + frc
(by product)

Intermediate Imports, =172, + 17 Z,
(by industry)

Domestic final demand. = foc + fpc + fic

Domestic final demand, = f..
(nationally produced)

Net Producte = foc + fep + for + Zcp1 + Zc/1
Intermediate Consumption, =17Z.. +17Z,. +17Z,.
GDP of country C derived from the IRIO scheme:

GDPC = (f;:c + fbc + frc)+(ch1 + zcr]- + f;:p + f;:r)*(zpcl + Zrc]- + fpc + frc)
(domestic absorption) (exports) (imports)
1'GDP. = y’1
(GDP expenditure side) (GVA income side)
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Interface with global macro accounting

O 00 N O U A WN

R R R R R R R R
N O s, WwN =B O

A

Uses

Res

GVA
GO

BICIDE(FIGIH|I |J|K
Intermediate Final |Tot|

c cpprrc p r GO
ZCC Zcp ZCI’ fCC fcp fCI‘ qC
Zoe | Zop | Zpr | foc|fop| for| Ao
ZI’C er ZI’T fI'C frp frr qr
VcT ypT VrT 0|0
ch qu qu 0|0

GO (by industry and product)
GVA (by industry)

Final demand (by product)
Intermediate consumption

GVA" =yl +y, +y/
Final Demand = (foc + fpc + Fic)
+ (fop + fop + i)
+ (Fer + For + )

Global accounting identity:

_|_
_|_

GVA’1 = 17Final Demand(= GDP)

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

19/53



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

Acc Acp ch ch (75_1 0
Z,e Z,p 0 g,°

Apc App

(nxk)x(nxk)

aff aff apy ap zif/af  z5/95 zi/ar #b/4h
asi a5 ay ay | _ | zE/af #5/95 zmi/ar z5/ds
afy s AN A0 || Aijaf As/as AP/ab 2 /ab
ay aby a3 abh Zr/9 Zp /a5 zi/ar zs/dh
cp
Element of matrix A, for example, af’g = Zq%:
2

“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:

Z. Z, [ac 0 ]:
0 g

Zpc Zpp

Acc Acp
Apc App

A ac Acp ap
ApcGc AppGp

So that the expenditure circuit:

qc o ch ch 1 + fcc fcp 1
o Zpe Zpp 1 foc  fop 1
may be written as:
[ qc ] _ A Acp qc + fcc fcp ] [ 1 ]
ap Apc App ap foc  fop 1
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Expenditure circuit in intensive terms
Circularity:

ME

From each country’s perspective:

Acc Acp
Apc App

qc
ap

+

fee fop 1
foc  fop 1
qc = Accqc + Acpqp + fcc + fcp
Gp = Apcqc + AppGp + Foc + Fop
(1) ) 3
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:

A Acp][qc [ 11 ]

fe fyp 1
Apc App adp i foc  fop I 11

I 0 qc
L0 T a

_l’_

reordering terms:

I 0 qc
_0 I_ 9 |

Acc Acp qc _ [ fcc fcp 1
Apc App adp

qc . fcc fcp 1
ap foc  fop 1

If matrix (I — A) admits an inverse:

(a. | e £ 0
ap foc  fop 1

reordering terms:

I -A. Ay
—Ape 1 —Ayp

I -A. —Ay,
—Ape 1 - Ay
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Global Leontief Matrix

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

-1

(I—A) —1 _ I_Acc _Acp _ Bcc Bcp - B
(nxk)x(nxk) _Apc I_App ch Bpp
1-aff e - ey | [ bff 5% bE b3
I e . N R
-y —ap  1-ap —ab by bY; by by
—ay  —dp  —ay 1-ay iy b by by

Element of matrix B, for example, by5:

“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

operating with matrices:

qc |
qdp

(direct and indirect) productive interdependencies between
countries:

Bcc Bcp
By Bpp

fee fop || 1
foo Fp || 1

B fcc + Bcpfpc B fcp + Bcpfpp 1
Bpcfec + Bppfpe chfCP + Bppfpp 1

q. = B.cfec + Bpfyc + Bocfep, + Bphyp
q, = B.cfec + Bpfpc + Bocfep + Bopfpp
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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

[v. 0 0 B.. B, B.

VAX=1| 0 v, 0 B, B,, B,

L 0 0 i/\r Brc Brp Brr
(=v) (=B)

veBcceo v Bcp € V¢ B. e,

VAX:(xgEn: VpBpcec vpBpoe, vp,Bpre,

L VrBrcec VrBrpep VrBrrer
where each region's exports are given by:

ee=2Zp1+2Z,1+f,+F,
e =Zpl+ Zpl + foc + o
e = Zrc]- + zrp]- + frc + ﬁp

e 0 O
0 e 0
0 0 e

(=E)
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Measuring vertical specialisation: VAX matrix (cont'd)
Using matrix VAX:

veBcceo v Bcp € V¢ B. e,
VAX = (Kgfn = | vpBycec vpyBpre, v,Bpe
v,B.e. v, Brpep v,B, e

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

From the perspective of country C:

DVAX1 c = 1"V B..e.
DVAX2_c = 17 (v.Bcpep, + VcBcrer)
FVAX_c = 17(vpBpcec + V. Brcec)
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Domestic value added content of own gross exports
(DVAX1_c)

My exports require domestic inputs which incorporate local value
added

veBeeeo v Bcp € Vc B. e,
VAX = (L'.gfn = | vpBpcec VpBppe, VpBpre,
v,B.cec. v.Be, v.B.e

From the perspective of country C:

DVAX1 c =1"v.B..e.
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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
i/\chcec VCBcpep VcB.re,
VAX= vBE = | v,Bycec Vp,Bpre, V,Bpe

(n-k)xn ~ ~ ~
Vr Brc € Vv Brp € Vv Brr €r

From the perspective of country C:

DVAX2_c = 17 (v.B.yep + VB ey)

» 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

vcBccec Vchpep vcB. e
VAX= vBE = | v,B,cec v,Bye, V,B,e

(n-k)xn ~ ~ ~
Vr Brcec Vr Brpep VrBrrer

From the perspective of country C:

FVAX_c = 17(v,Bpcec + v, Brcec)

» 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:

1" = v/B. + v By + v/ B (income circuit)
T T T T
1'e. = v/ B.cec + v, Bpcec + v, Bicec

= (v/B.ce.) + (vPTBpCeC + v, Bcec)

1"e. = DVAX1. + FVAX, [

» 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):

DVAX2. FVAX.
17e. 17e.
(upstream)  (downstream)

GVC_part_ =

> 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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Region [#] Global North [ Global South

IcIpation

Backward and forward part

£
3
3
@
]
]
°
[}

Global North

Forward (upstream) (SH_DVAX2_c)

38%
36%
34%
32%
30%
28%
26%
24%
22%
20%
18%
16%
14%
12%
10%

8%

6%

4%

0%
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R PR Ao
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(566T =1ui0d ‘6T
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o
S 65%

60%

60%

e

£ 55%
<

55%

Backward (downstream) (SH_FVAX_c)

Country

0%

5

2 50%
k=4
]

45%

S a5%

40%

T 40%
a

35%

O 35%
>

30%

O 30%

25%

25%

20%

20%

15%

15%

10%

0%

1

5%

5%:

0%

0%:
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GVC part
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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;
(i) 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

i/\c 0 0 Bcc Bcp Bcr fcc fcp fcr
VAF = 0 i/\p 0 ch Bpp Bpr fpc fpp fpr
0 0 /‘7r B, Brp B, frc frp frr

(=v) (=B) (=F)

VAF = vBF =
(n-k)xn

/V\C(BCCfCC + Bcpf;)c + Bcrfrc) vC(BCCf::p + Bcpfpp + Bcrfrp) Vc(Bccfcr + Bcpﬁzr + Bcrfrr)
/V\P(BPCﬂTP + Bppfpp + Bpr frp) /V\P(chfﬁ + Bppfpr + Bprfrr)
i/\r(Brr:f::p + Brpf;)p + Brrfrp) i/\r(Brr:fcr + Brpﬂ)r + Brrfrr)

DVAF. =17 (VcBecfep + Ve Bepfpp + Ve Berfrp+
+ VCBCCfCI’ + VCBCpfpr + i/\CBCI’f;’r)

=17(V,Bpcfoc + VpBppfoc + UpBprfict
+ VrBrefee + Vi Brpfoc + Vi Brrfre)
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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)

DVAF. =17(V.Becfup + Ve BecFur)+ (1)
—|— lT(?CBCpfpp+VCBCrﬁr)+ (2)
+17(V.B..f, + V.Bc,f,,) (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)

FVAF. =17 (Vp,Bpcfec + Vi Bcfec)+ (1)
+ lT(i’\popﬂJc + VrBrrfrC)+ (2)
+17(vpBp, fic + v, B, f.c) (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?
DVAF,
SH DVAF c =
Ye
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)?

FVAF.
FD.

SH_FVAF c =

i.e., the share of foreign value added embodied in domestic final
demand.
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Country dependence on foreign demand and inputs

Region [#] Global North [ Global South
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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:
TBVAF. = DVAF. — FVAF.

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

TBVAF. = GDP. — Domestic Final Demand. = X, — M. = TB,
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Bilateral trade balance matrix

How could we obtain a matrix of bilateral trade balances for the

world economy?

1
2
3]
4
5]
6
7
8
9

10
11

B

G D

E

7 G H

Global economy (year 20189, values in 1019 current USD)
World Trade Matrix: W

from/to
us
EU
RoGN
CHN
RoGS
m
BoT

Total Trade

us EU

RoGN

CHN  RoGS ex

0.0 465.6
547.6 3151.1
787.3 773.0
4155 368.1

1036.1 1101.7

-577.0 414.7

657.6
963.0
465.5
540.5

184.5 901.8 2209.5
311.7 1300.9 6274.2
618.3 1020.3 3664.5

0.0 1083.3 2407.3

975.1 1075.3 2241.0 6429.2
2786.5 5859.4 3601.7 2189.7 6547.2
62.8 217.6 -118.0

W WNOU A WN R

=

0

Q

R S T

BoT=W-W'

J K 15 M N (0] P
World Trade Matrix': W'
Total Trade
to/from| US EU RoGN CHN RoGS m
us 0.0 547.6 787.3 415.5 1036.1 2786.5

EU 465.6 3151.1 773.0 368.1
RoGN 657.6 963.0 465.5 540.5
CHN 184.5 311.7 6183 0.0
RoGS  901.8 1300.9 1020.3 1083.3
ex  2209.5 6274.2 3664.5 2407.3
BoT -577.0 4147 62.8 217.6

U Vv w

Bilateral Trade Balance

from/to| US EU

RoGN CHN RoGS

us 0.0 -82.0
EU 820 00
RoGN  129.7 -190.0
CHN 2309 56.4
RoGS  134.3 -199.2
(-BoT) 577.0 -414.7

-129.7 -230.9 -134.3 -

190.0 -56.4 199.2
00 77.8 452
-77.8 0.0 8.0

-45.2  -8.0 0.0 -

-62.8 -217.6 118.0

X

BoT
577.0
414.7
62.8
217.6
118.0

1101.7 5859.4
975.1 3601.7
1075.3 2189.7
2241.0 6547.2
6429.2
-118.0
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Bilateral trade balances: gross vs. value added flows

36

B © D E F

G H

Global economy (year 2019, values in 1019 current USD)

TBVAF (Trade Balance in Value Added Flows)

from/to[ US EU  RoGN  CHN

RoGS | BoT

us 0.0 -120.7 -134.7 -212.5
EU 120.7 0.0 151.7 -35.0
RoGN  134.7 -151.7 0.0 32.4
CHN 212.5 350 -324 0.0
RoGS 109.1 -177.3 -47.3 -2.5

TB (Trade Balance in Gross Flows)

-109.1 -577.0
177.3 4147
473 628
2.5 217.6
0.0 -118.0

from/to[ US EU  RoGN CHN

RoGS | BoT

us 0.0 -82.0 -129.7 -230.9
EU 82.0 0.0 190.0 -56.4
RoGN  129.7 -190.0 0.0 77.8
CHN 230.9 56.4 -77.8 0.0
RoGS 1343 -199.2 -45.2 -8.0

TBVAF - TB (Value Added - Gross Flows)

-134.3 -577.0
199.2 4147
45.2 628
8.0 217.6
0.0 -118.0

from/to| US EU  RoGN  CHN

RoGS | Diff

us 0.0 -38.7 -5.0 18.4
EU 38.7 0.0 -383 21.4
RoGN 5.0 38.3 0.0 -45.4
CHN -184 -21.4 45.4 0.0
RoGS -25.2 21.8 -2.1 5.5

25.2 0.0
-21.8 0.0
2.1 0.0
-5.5 0.0
0.0 0.0

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

> 0:

< 0:

surplus is higher in VA terms;

deficit is smaller in VA terms

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 / 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).
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Measuring value extraction in GVCs: final product vector

Sum across output destinations for each element of final demand:

fec fcp for foe + fcp + for 0 0
foo £ £ | & 0 Foc + Fop+ £y 0 -
fie fp fr 0 0 fre + frp + iy
(n-kxn-k)
foc + fcp + for fe
- fpc - fpp * fpr N fp B (n~kf>< 1)
frc + fip + frr f,

to obtain a global final output vector f, whose typical element f.€
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

V. 0 0][B. By B, ][R
GVCY=vBf=| 0 ¥, B,. B,, B, 0
0 0 v B. B, B. 0

(=v) (=B)
VCBCCE Vchpi; i/\chri';
GveY = vBFf = v.B..f. v.B,F
(k) (k) fe VoBpply VoByrk:

VrBrcﬁ: VrBrpfp VrBrrﬁ

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

GVCic(p) — 170, BpeLifS — VPBECES + VEBEC S

N o o
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Shares of world GVC income

World GVC income shares of macro areas by product (in %)

(Year 1995)

AO1AGR
BO3FIS

BOSMEN

BO7MNE

5940TS

Agriculture & Forestry
Fishing

Mining - Energy
Mining - Non-Energy
Mining - Support
Food products
Textile products
Wood products
Paper & Printing
Petroleum products
Chemical products
Pharmaceuticals
Rubber & Plastics
Non-metal Min. Prod.
Basic metals

Fabricated metal prod.

ICT Equip.
Electrical Equip.
Mechanical Equip.
Motor vehicles
Transport Equip.
Other Manufacturing
Electricity & Gas
Water & Recycling
Construction

Trade

Land transport
Water transport

Air transport
Logistics

Postal & Courier
Hotels & Restaurants
Media services
Telecommunications
IT Services

Finance

Real Estate
Knowledge services
Admin services
Public Admin
Education

Health & Social Work
Arts & Entertainment
Other services

EU

26.6

RoGN
152
21.9
143
136
10.4
24.6
229
14.2
30,5
20.0
22,0
28.1
331
205
30.2
226
415
219
37.4
29.6
318
228
289
409
36.4
28.7
325
347
229
463
343
321
21.2
25.0
37.0
313
329
329
36.8
226
248
27.5
36.4.
233

CHN

13.0
52
83

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

RoGS

51.2
59.8
551

(vear 2019)

AO1AGR

5940TS

RoGN
63
6.4

111
11.9
63
125
65
9.6
13
133
132

138

CHN
22.0
28.4

26
5.4
13
182
351
89
20.6
5.1
9.4
156
112
121
84
284
29.8
324
315
208
193
19.7
238
151
323
9.8
144
139
6.0
10.7
122
9.9
6.8
125
156
121

144
231
125
139

9.2
120

(2019 - 1995)

5940TS

EU

RoGN
8.9
-155
32
1.7
41
121
-16.4
-4.6
-19.2
6.7
8.8
126
-18.0
-10.3
-16.0
117
-22.7

-18.4
122
-15.5

-14.0
133
-20.8
126
-17.8
-17.2

-238
203
-15.2

5.3

-19.7
-13.7
114
-13.9
-22.1

7.5

-7.0
-16.9

CHN
119
154
-26

101

RoGS
102
8.2
-1.2
-5.9
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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):

A

B

Table of Contents: Measuring globalisation and GVCs through Input-Output techniques
(Ariel L. Wirkierman)

Worksheet
th_iso_regions
tb_ind
th_IRIO_reg
tb_IRIO_diag_reg
th_TB_cp
tb_TBVAF_cp
th_GVCY_c_by_i
th_VAX_VAF
DVAX1_c
DVAX2_c
FVAX_c

EXP_c
SH_DVAX1_c
SH_DVAX2_c
SH_FVAX_c
GVC_part_c
DVAF_c
FVAF_c
TBVAF_c

Y c

FD_c
SH_DVAF_c
SH_FVAF_c
Fc

Content

Allocation of countries into macro areas

Industry classification

Global Input-Output scheme for 5 macro areas (all values in 1079 current USD)

Domestic output components of Global Input-Output scheme for 5 macro areas (all values in 109 current USD)

Bilateral trade balance matrices by year; gross flows; row view = X - M; column view = M - X (all values in 1076 current USD)
Bilateral trade balance matrices by year; value added flows; row view = X - M; column view = M - X (all values in 1076 current USD)
Matrix of GVC income of product in column captured by country in row by year (all values in 1076 current USD)

Indicators computed with the VAX and VAF matrices

Domestic value added content of own gross exports (in 1076 current USD)
Domestic value added content of foreign gross exports (in 1076 current USD)
Foreign value added content of gross exports (in 1046 current USD)

Gross exports (in 1076 current USD)

=DVAX1_c/EXP_c

= DVAX2_c /EXP_c

=FVAX_c/EXP_c

GVC participation index (SH_DVAX2_c + SH_FVAX_c)

Domestic value added induced by foreign final demand (in 1076 current USD)
Foreign value added induced by domestic final demand (in 1076 current USD)
= DVAF_c- FVAF ¢

Gross Value added and net taxes on products (in 106 current USD)
Domestic final demand (in 1076 current USD)

=DVAF_c/Y_c

=FVAF_c/FD_c

Net product (in 1076 current USD)
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