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Overview

Overview

e Two concepts of value added " flows”

* Value added in trade
* Trade in value added
* But: terminology is used differently

e "Net trade” in value added

* Total
* Bilateral

e Comparison to other related concepts
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Overview

Multi-national accounting and indicators of production fragmentation
e Narrow and broad offshoring measure (Feenstra and Hanson, 1999)
e Vertical specialization (Hummels et al., 2001)
e Foreign and domestic value added content of exports (...)
e Value added exports (Johnson and Noguera, 2012)
e Decomposition of value added exports (Koopman et al., 2010; Stehrer, 2012b)
e Trade balances in VA terms (Stehrer, 2012a)
e Factor content of trade with traded intermediates (Trefler and Zhu, 2010)
e Global value chain approach (Timmer et al., 2012)

e International upstreamness/downstreamness, Distance to consumer (Antras et
al. 2012; Fally, 2012)

e Average propagation length (Dietzenbacher, 2007)
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Overview

A tale of two concepts

e Two concepts of value added "flows" across countries
* Domestic and foreign value added embodied in a country’s gross
exports/imports:
* Akin to Hummels et al. (2001) VS1 measure (in VA terms rather than gross output terms)

* Consideration from supply side (where inputs are sourced from)

* Value added created in one country due to consumption in other
countries:

* Consideration from demand side (value added created for consumption abroad)
® Concepts are closely tied to each other

® Provides insights in estimating bilateral value added flows and double counting
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Concepts

Concepts

Net trade in gross terms
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Concepts

Domestic and foreign value added content of exports and imports
(Value Added in trade - VAIT)
Domestic and foreign value added embodied in a country’'s exports and imports

Other terminology: ...

DomVAiX" (v) (1 —A)"Ix
ForVAiX" = (v7)/(1— ) Ixr
DomVAIM" = (v)'(1-A)"!
ForVAiM" (v"Y(1—A)" 1m
DirForVAIM’ = trace(( ')'(l—A)*lmf)

® Expressed as a share of exports in gross terms (or imports)
® By definition: X = DVAiX + FVAiX

® Akin to Hummels et al. (2001) VS measure
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Concepts

Consider country 1

Value added content of exports

vyl 1120, 1/13g VAIX>*® o 0
VAIX! = oLk | v221x1* 21220 v2/280 ) = | vAIXI*@) o o
V3 I31X1* V3 /320 V3 l330 VA]XI*(3) 0 0

Value added content of imports from 2 and 3
vl lllo v1/12,21 v1/13,31 0 VAix21(1) VAix31(l)

VAIM! = 4Lt | v2/210  v2/22x20 223,31 | = [ g VAiIX2H2)  vAiX31?)
V3 I310 V3 /32X21 V3 /33X31 0 VAiX21(3) VAiX31(3)
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Concepts

This concept is closely related to VS measures (e.g. Hummels et al., 2001) - the
import content of exports:

FVAiX" = (v )Lx" = Z (vo)' L x"™ in % of gross (=value added) exports
s,s#r

Relates to HIY VS1 measure (based on world 10 table):

VS2' = (177)Lx" = Z 1L x"™ in % of gross output needed for exports
s,s#r

If based on domestic and import 10 tables:

VS1" = Z VAL x™ in % of gross exports
s,s#r
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Concepts

Resulting measures are quite similar
Comparison of three indicators, 2007
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Concepts

Evolution of vertical specialisation (VS2), 1995 and 2007
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Sourcing structure of foreign content of exports, 1995 and 2007
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Trade in value added (TiVA)
Value added created in a country due to final consumption elsewhere

Other terminology: ...

Value added exports (VAX) - J&N (2012) - are defined as
VAX" = (v) (I — A)~H~"
Analogously, the value added imports (VAM) can be defined as

VAM' = (v ) (I — A) "

® Expressed relative to gross exports (VAX ratio; Johnson and Noguera, 2012)
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Consider country 1

Value added created in 1 due to final consumption (domestic and
imported) in 2 and 3

0+ 124 f13
VAX"=(v! 0 O)L|0+f2+ (3
04 23 43

Value added created in 2 and 3 due to final consumption (domestic and
imported) in 1

141040

VAM'=(0 v V)L [f2+0+0
f31+0+0
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A comparison

m Value added exports (TiVAx)

m Domestic value added content of exports (DVAIX)
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Net trade

On (bilateral) net trade in gross and value added terms
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Net trade

Net trade
(For details see Stehrer, 2012a)

NX" = X' —M
NTiVA" = VAX" — VAM'
NVAIT" = (DomVAiX" + ForVAiX") — (DomVAiM" + ForVAIM")

NX" = NTiVA" = NVAIT"
1

NVAIT  =vLt =11 - A)(I - A) 't =1t =NX"  with t=[-x*

—x31

v'LF~" — v Lf"

v LF~" + v'Lf" —v'Lf" — v Lf"
v'Lf — vLf"

vy — 1

Y1

= NX’
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Net trade

frr trs_|_trt
yr — 1/ fsr + 7tsr
ftl’ _ttr

frr + trs _|_trt
— 1/ fsr _ fsr _ zsr
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Net trade

Bilateral:
NX"™ # NTiVA"™

For VAIT concept not straightforward how to define bilateral net trade:

V1/11t12 fV1/12t21 0
NVAIT? = gLE2 = | v2/21¢12 222421
V3 /31 t12 _ V3 /32 t21 0

Under conditions - "symmetry” and "adding-up” - that

NVAIT™ = —NVAIT"  and Z NVAIT"™ = NVAiIT"

it holds that

NX"™ = NVAIT" = NTiVA™ # DirNVAIT"
D NXT=3, 2 by
s s s s
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Results
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Trade in value added
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Net trade

Trade balances
e A countries trade balance in VA terms equals trade balance in gross
trade

* As reflects a country’s savings
* However, in bilateral terms this is different
* Trade balances by factors of production

US bilateral trade deficits (in bn US-S) Trade balances by factor (in b US-S)
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A tale of two concepts

A tale of two concepts? A decomposition
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A comparison

m Value added exports (TiVAx)

m Domestic value added content of exports (DVAIX)
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A tale of two concepts

Decomposition of a country’s gross exports into VA components
(For details see Stehrer, 2012a)

e Applying decomposition method of Koopman et al. (2010) at bilateral level
e 2 countries, aggregate level

Using VAIT concept:
VA(el?) = VA(al2x? 4 £12) = 111712 4 221612 4 (1[11512,2 | \2p21 12,2
Applying property of inverse matrices (XX~! = 1)

VA(612) — V1 lll f12 + Vl 112 f22 + V1I12 f21 + vlll2a21x1 + V2l21 f12 + V2 /21312X2

VAX12 DVAiM12 FVAiX12

DVAiX12
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A tale of two concepts

VA(el?) = VIALFI2 4 LA2E22 4 220 12201 | 22112 |22 512, 2
VAX12 DVAiM!2 FVAiX12
DVAiX12
VA(e2) = VERLFIL 222020 4\ 2RLp12 221 512,2 | 1221 412 2100
VAX?21 DVAiM2L FVAiX2l
DVAiX2l

e Note: DVAIM!2 = FVAiX?! and DVAIM?! = FVAiX*?
e DVAIM and FVAIiX are double-counted in trade statistics
e For GDP only FVAIiX is double-counted

e Difference in VAIT and TiVA concept is whether or not DVAIM (" returned VA")
is included or not

e Net trade: NTiVA = VAXI2Z-VAX21=NX
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A tale of two concepts

This generalizes to 3 (and more) countries

VA(elz) _ vllll f12 + V1I12 f22 + Vl Il3f32 + V1I12 f21 + Vl 112221)(1

vAXx12 DVAiM12

+ v2 121 f12 + V2/21312x2 + v3l31 f'12 + v3 131 312X2

FVAiXx12(2) FVAix12(3)

FVAiX12
+(v1I12f23 + V1/12323X3) _ (V1/13f32 + Vl,13a32x2
e Additional terms (capturing third-country value added trade flows) cancel out
when summing over partner countries
e Similar when calculating bilateral and total net trade
e Thus, at aggregate level same results as for TiVA concept

e When applying again property of inverse matrices, this results in
X=DVAiX+FVAiX
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Relationship to VAIT concept

A tale of two concepts

VA(e12) + VA(613) _ vllnf12 + vl,11312x2 + Vl,11f13 + V1,11313X3 +
N —— N —r N ——

DVAIFDX!2 DVAIIIX!2 DVAIFDX13 DVAiIIx13

DVAiX12 DVAiX13

v2/21 f12 + v2,21 312)(2 + V3,31 f12 + v3l31 312)(2 +

FVAiX12(2) FVAiX12(3)

FVAiXx12

V3/31 f'13 + V3 /31 313X3 + V2/21 f13 + V2/21 313X3

FVAix13(3) FVAix13(2)

FVAix12
= DVAiX! + FVAix!

Summing up and applying property of inverse matrices again results in VAIT
concept

Justifies to use total (i.e. intermediates and final goods) exports

Special case: An oil-exporting country would also export 'domestic value added’

This approach allows to computationally cheaper decomposition
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A tale of two concepts

Selected results on double counting

Decomposition for world, by year

in % of gross exports

1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009

78.1
77.6
76.8
74.7
75.0
75.3
74.7
73.2
72.5
71.5
711
69.6
73.4

293
306
30.0
27.8
28.4
28.9
283
26.2
25.3
24.4
24.2
225
25.1

Domestic value added in exports

41.6
42.0
39.7
39.4
39.1
38.6
383
383
388
39.0
38.7
384
386
40.4

Returned domestic value added

Foreign value added in exports

Double  Double
Final Inter- counting counting Final Inter-
goods i Total Total intrade in GDP goods i Total
1.2 1.4 2.6 80.9 21.7 19.1 8.0 11.1 19.1
1.2 1.4 2.6 80.8 219 19.3 8.1 11.1 193
1.2 1.4 2.6 80.7 22.0 193 8.0 113 19.3
13 1.4 2.7 80.3 22,5 19.7 8.6 112 19.7
14 15 2.9 79.7 23.2 203 8.8 11.6 203
1.4 1.7 3.1 77.8 253 22.2 9.3 12.9 222
1.4 1.6 3.0 78.0 25.0 22.0 9.4 12.7 22,0
14 16 29 78.2 24.7 21.8 9.4 125 21.8
13 1.6 2.8 77.6 25.3 224 9.4 13.0 22.4
12 17 2.9 76.1 26.8 239 9.4 14.4 23.9
11 1.8 3.0 75.5 27.5 24.5 9.5 15.0 245
11 1.9 3.1 74.6 28.5 25.4 9.6 15.8 25.4
11 19 3.0 74.1 289 25.9 9.6 16.2 25.9
11 2.2 33 72.9 30.4 27.1 9.6 17.4 27.1
1.0 1.8 2.8 76.3 26.6 23.7 8.9 14.8 23.7
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A tale of two concepts

Decomposition for selected countries, 2007
in % of gross exports
Domestic value added in exports

Returned domestic value
added Foreign value added in exports

Double Double

Final Inter- countingin  counting Final Inter-

goods medi: Total  Total trade in GDP goods i Total
USA 39 4.1 8.0 86.7 21.2 133 4.8 8.5 133
ZROW 65.8 153 43.7 6.8 1.8 4.5 6.3 72.0 343 28.0 9.2 18.8 28.0
DEU 69.8 29.0 325 8.3 13 2.2 35 73.3 30.2 26.7 10.8 15.9 26.7
WORLD 711 24.2 38.4 8.5 11 1.9 3.0 74.1 28.9 25.9 9.6 16.2 25.9
CHN 731 35.6 30.1 74 0.4 18 22 753 26.9 24.7 11.8 13.0 24.7
GBR 79.8 249 44.5 10.4 1.0 11 2.1 81.9 20.2 18.1 7.0 11.2 18.1
FRA 71.6 30.8 31.9 8.9 0.8 1.0 1.8 73.3 28.4 26.7 11.8 14.9 26.7
JPN 82.9 29.7 42.1 11.2 0.7 11 1.7 84.6 17.1 15.4 5.0 10.4 15.4
ITA 73.6 332 314 9.0 0.5 0.8 13 74.9 26.4 25.1 10.9 14.2 251
ESP 69.5 29.0 316 8.9 0.5 0.8 13 70.8 30.5 29.2 12.8 16.5 29.2
CAN 75.5 223 47.5 5.7 0.6 0.7 1.2 76.7 24.5 233 9.8 13.5 233
NLD 63.9 233 318 8.9 0.4 0.7 1.0 65.0 36.1 35.0 13.6 215 35.0
RUS 92.2 9.2 65.2 17.9 0.4 0.4 0.9 93.1 7.8 6.9 0.8 6.2 6.9
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A tale of two concepts

Summary
e Two concepts of "value added trade” considered
e Different concepts - different interpretations - similar outcomes

*  Supply side considerations (VS)
* Demand side

e Net trade positions are unchanged in aggregate, but not bilateral

e Decomposition yields further insights

* Relation between supply and demand concepts
*  For bilateral considerations

*  Computational methods
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A tale of two concepts
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