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Introduction-1

» China’s trade situation, especially after China’s entry
to the WTO in 2001. For example, during 2001-2006:

< Growth rate of gross value of import and export: 25-30%;
Average annual growth rate: 28.1%

% Trade volume/GDP: increase from 38.7% in 1995 to 69.1%
in 2006.

> Processj» »0f China’s
foreig This index has been overestimated because of f China’s

total ex , 2006.

the special structure of China’s foreign trade



Introduction-2

> Processing trade, mainly by foreign-invested enterprises
(FIEs), use imported raw material, spare and accessory
parts to manufacturing products and then export

> Two types: PIM (processing with imported materials),
PCM (processing with customer’s materials)

» For PCM, China can only obtain a very low proportion
of processing fee. 23% in 2007

» For PIM, the domestic content share is 44% in 2007



Introduction-3

> International fragmentation has great impact on China’s
foreign trade, it has a high import dependency.

> Trade Literature: much attention for trade in
intermediate goods

> Vertical specialization or international fragmentation

<+ Production processes are more and more interconnected across
many countries

< each country specializes in particular stages of a good’s
production sequence
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Vertical specialization by input-output model

> Adopt vertical specialization (VS) to illustrate the import
dependency of China’s foreign trade(Hummels, etc 2001)

< measure for VS in a country based on input-output
tables

< VS measure: import content of the exports
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Vertical specialization by input-output model

Z1flelx Z. = matrix of intermediate deliveries
Z; = .delivery from industry i to
M industry j
v f = vector of domestic final demands
X’ J; = domestic final demand for good i
= consumption, investments, inventory
change

M =matrix with imports

m,. = imports of good i

i e = vector of exports

by industry j e; = exports of good i
v’ = row vector with x = vector of gross output
value added x; = gross output in industry i

v; = value added in industry j
12



Vertical specialization by input-output

model
Z1flelx Definition of coefficients
M A = matrix of domestic input coefficients
V’
, a; = Zl-j/xj
X = input of i per unit (Rmb) of

output in industry j
B = matrix of direct import coefficients

b; = 1mport ot i per unit of output in j

Direct import multiplier 4,
/; = X; b; = total imports per unit of output in industry j
13



Direct VS share

Consider exports e; of good j
they have been produced in China
hence the direct imports amount to: 4e;

The direct imports corresponding to all exports: X Ae;

Measure for direct vertical specialization share (DV

ratio of direct imports correspondingto exports

over the total exports u 1s the summation vector
consisting of ones. B is the direct

import input coefficient matrix

DVS = zj/ljej _ ;\,,e _ u,Be
e ue ue
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Total VS share

Define: L =(I—A)"

One unit exports good j yields:
[; output in industry i
A; = 2%; b;; = total imports per unit of output in industry ;
hence 4,/; of imports by industry :
i =1,...,n, hence total imports X, 1./,

Total import multiplier u; = X4,/

15



Total VS share

Total import multiplier u4; =X, /,1;: total amount ot imports that

11%y°

1s required (directly and indirectly) per unit of exports of good j
Exports of good j are e;, this requires s e; of imports

All exports thus require X, i.e; of imports

Measure for fotal vertical specialization (TVS)

ratio of direct plus indirect imports corresponding to
exports over the total exports
AMLe u'BLe

u'e u'e

VS =

16



Summary

»>Two measures for vertical specialization share

e, Zj H;€;

direct: pyS = = total: TVS =

e

j €

J

» Input-output table for China in 2002 (27 industry

sectors)

DVS=0.15 and TVS=0.25

100 Rmb of exports require on average
15 Rmb of imports directly, 25 Rmb of imports in total



Comparison with other counties

TVS = 0.25 (China, 2002)

1995 2000

Australia {24 250 -—-- high

Brazil 0.11 0.13 medium

Canada | 0.32 0.31 l 1
0.20 0.20 =

Denmark 0.23 0.21 Source: MSc thesis of
France 0.20 Q521 ZHAO Bing(University of
Germany 0.21 0.26 | Groningen)

B E— e vy
Netherlands 0.34 0.37 industries

United Kingdom iP5 a2l

United States L 0.10 012
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example (%)

Table 1 Import dependency ratio of processing export
with imported materials (PIM) ---by FIEs as an

Year Import Year | Import dependency
dependency ratio ratio

1990 90.15 1999 70.58

1991 92.55 2000 70.03

1992 91.92 2001 64.54

1995 87.83 2002 69.11

1996 71.70 2003 68.37

1997 74.39 2004 66.43

1998 69.74

Source: Calculated by the author according to Wang & Lv, 2005

Wang Hongqing, Lv Likang (2005), Inward Foreign Direct Investment and China’s Processing

Trade, Reform (Gai Ge), No. 7, 77-81 (in Chinese)
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Share of Processing Exports in total exports value of China

2001-2011
Total value of Processing | Total Exports Ratio of Processing
Exports Value Exports on Total

(US$ billion) (US$ billion) Value of Exports (%)
2001 147.45 266.15 55.40
2002 179.94 325.57 55.27
2003 241.85 438.37 55.17
2004 32799 593 37 5528

— Share of processing export (%)
70

2013-07-12
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»China’s VS is quite in the middle, much lower than
expected

»1In general 10 table, processing trade is ‘hidden’
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Domestically Produced Intermediate Input Coefficients and Imported
Intermediate Input Coefficients in Some Sectors of China in 2002

Telecommunication : :
. Electric equipment and
equipment, computer and :
: : machinery
other electronic equipment
D P N D P N

Sum of domestically
produced intermediate | (7108 | 0.0628 | 0.4809 | 0.6909 | 0.1439 0.5857
input coefficients

Sum of imported
intermediate input 0.0238 | 0.8221 | 0.3442 | 0.0274 | 0.7239 | 0.2324
coefficients

Sum of value added

. 0.2655 | 0.1151 | 0.1749 | 0.2817 | 0.1322 | 0.1818
coefficients

2013-07-12



»Ordinary production for domestic (i.e. Chinese) consumers:

< depends on domestic interme~ .
n 2002 China’s 10 table, the share o

output is production for domestic use 82 %,
processing export 5%,
non-processing export 13%

< depends little on importy

»Processing trade

% depends very much on impoi

<+ depends little on domestically produced goods

> Input-output tables reflect the “average” production structure

% processing trade 50% of exports, but a minor share of
production

< production related to processing trade receives a small weight in
the “average” production

23



given the importance of China’s processing trade, one would
expect: China has much VS

Results: not much VS is measured for China

Problem??

theory is wrong?
VS measure is wrong?

data are wrong?

24



Solution: A new model capturing

processing trade

» China’s non-competitive extended input-output tables
capturing processing trade (abbreviated as ‘special table’ in
the following text)

< In a joint project supported by the Chinese University of Hong Kong,
with the collaboration of the Chinese University of Hong Kong,
Hong Kong University of Science and Technology, University of
California at Santa Cruz, the AMSS team compiled non-competitive
input-output table of China for 2002 with 42 sectors and a non-
competitive input-output table of the United States for 2002 (Lau,
Chen and Yang et.al, 2006, 2007).
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A new model capturing processing trade

» China’s total production into three parts
production for domestic use in China-D;
processing exports production-P;

non-processing exports production and other production of
FIEs-N

> In order to highlight the sectors especially those with dominant role in
processing exports, in this paper we aggregate the original China’s non-
competitive EIOP table to 27 sectors

26



Table 2 China’s non-competitive extended IO tables

capturing processing trade

Intermediate Use

Non-
processing Final Gross Output
. Processing Exports and Total inal Use or Imports
Production Exports(P) Other
for Domestic Production of
Use (D) FIEs (N)
1,2,...n 1,2,...,n 1,2,...,n
Production
for Domestic X PP xbr X PN FP xXP
Use (D)
) Processing 0 0 0 FP x P
Domestlc.aHy Exports(P)
Intermediate Non-
Inputs processing
Exports and ND NP
NN N N
Other X X X F X
Production of
FIEs (N)
Intermediate Inputs from
MD MP MN M M
Imports X X X F X
Total Intermediate Inputs
D N
Value-added V VP V
Total inputs X D X P x N
Employees LD LP LN




The superscript D, P, N and M denotes domestic
products, processing exports, non-processing
exports and imports respectively.

The superscript DD stands for domestic products
used by domestic use,

DP domestic products used by processing exports,

DN means domestic products used by non-
processing exports and others, and so on.

28



Adapting the Methodology

> Coefficients

A AT A
AL=0 0 0
ZiViavil
_]_ADD —ADP _ADN
I =| — 4 b — 4PN
_ PP _ 4NP NN

A" 40 47 4]

B LDD LDP LDN_
0 I 0

LDP LNP LNN
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Adapting the Methodology

> Measures for vertical specialization

Zj Ae,

direct: DVS =

Zjej

» Measures for vertical specialization of P, N, and D

total: TVS =

Zjﬂjej
Zjej

DY — A€ (WFye” uBe”
o Y o P P
jej uc uc
e zjiji.\fe;\f B ()\IN)reN - u'BYe
oz ue e
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Adapting the Methodology

=P wr? uf?
7/

»Measures the national direct vertical specialization
share

DY AT_Zjifef vaejv - DVS xu'e"+DVS" xu'e"

| .

r P ]
Zeﬂz.e}?\ —— UuU€ +uc .
JJ J_I—not be interpreted as a direct vertica
specialization share, because the type does not
export. It indicates the production’s

import dependence
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Adapting the Methodology

»Measures total vertical specialization share

_LDD 127 LDN_ ( (MD)’ Z(;\,D)’I?D-FO»N)’I_]JVL

L=I-A)"'=| 0 1 0 |—> (up); _ (kD)rLDP n (;\‘P)r n (kN)rLNP
LND LNP LNN

L - L (uN)r _ (;VD)’IPN +O\,N),IJNA

N

e (e’ Luie; (e
TVS = fz;])’ o TVS" = fszf =
e, jej ue

Zj,ufef +Zj,uj-vej-v _TVS"xu'e” +TVS" xu'e”

TVS™' =
Zjef + Zjej.v u'e’ +u'e”
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Results---VS share of China(2002 table)

direct total

“ordinary” 10 table 0.15 0.25

“special” 10 table Weight of ex. share
P (processing exports) 0.67 0.7l 55%

N (non-processing exports) 0.24 0.3¢

D (domestic) 0.01 0.02

National 0.48 0.56

0.67%55%+0.24%45%=0.48

33



Results---VS share of China

™~
direct total
“ordinary” 10 table 0.15 0.25
“special” 10 table
P (processing exports) 0.67 0.71
N (non-processing exports) 0.24 0.36
D (domestic) 0.01 0.02

e T

China has a very high degree of vertical specialization
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Comparing VS results

m Tripartite
IO table

m National IO
table

® Bipartite IO
table
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Figure 1 Direct and total VS share of

processing trade by manufacturing sectors

O DVSS-P B TVSS-P
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03-Food; 04-Textile; 05-Apparel,leather and related products; 06-Wood product; 07-Paper
products; 08-Petroleum processing; 09-Chemicals; 10-Non-metallic mineral products; 11-Metals
smelting and pressing; 12-Metal products; 13-General and special equipment; 14-Transport
equipment; 15-Electric equipment; 16-Telcommunication equipment; 17-Instruments, meters etc.,
equipment; 18-Other manufacturing
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Figure 2 Direct and total VS share of non-

processing trade by sectors

B DVSS-N B TVSS-N

1,0
0,9
0,8

0,7
0,6
0,5
0,4
0,3

0,2
0,1

0,0

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27

01-Agriculture; 02-Mining; 03-Food; 04-Textile; 05-Apparel,leather and related products; 06-Wood product;
07-Paper products; 08-Petroleum processing; 09-Chemicals; 10-Non-metallic mineral products; 11-Metals
smelting and pressing; 12-Metal products; 13-General and special equipment; 14-Transport equipment; 15-
Electric equipment; 16-Telcommunication equipment; 17-Instruments, meters etc., equipment; 18-Other
manufacturing; 19-Electricity, water, etc; 20-Construction; 21-Transport, etc; 22-Information
communication, computer service; 23-Wholesale and retail trade; 24-Catering; 25-Finance and insurance; 37
26-Renting service; 27-Other services;



Where the bias come from?

» The “ordinary” 10 table is obtained from the new table by
aggregating over the sectors D, P, and N. Thus:

M=M+M+M' x=xC+

» In an “ordinary” 10O table, the national direct VS share
DVS =u'Be/u’e
A =uB=uM"' =u'(M’+M" +M")x" +x" +x")"
=U(B°X°+BX +B )0 +x"+x)"
— ()P réD L ()P réP + (N réN
(:2)6° + (10" + (1N)0Y




Where the bias come from?

> In contrast, the national direct VS share in the ‘special’
table

DVS=A\'e/u'e
with A'=(1") 7" +(AN)'p"
where 7' =¢é'¢” e=e’ +eV

J=P, N
the share of export

39



Considering Ownership of firms

100$ Chinese
Exports

—

Decomposition of Exports

40. 83$ Foreign
contents

59. 17$ Domestic
contents

32.35% DC
of COEs

26. 82$ DC

of FIEs Distribution of Domestic VA

0.31$ Foreign Income

11. 47$ Foreign
Income

52.61$ Foreign
Income

32.04%$ Domestic
Income

15. 35% Domestic
Income

Distribution of Income

v

47. 39% Domestic
Income
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Conclusion

» Vertical specialization in China is very large
»The general input-output table yields biased results
VS will be largely underestimated

»In this “special” input-output table, the typical feature of processing

exports is made visible, more accurately measure VS of China

» This finding is expected to hold also for other countries with a lot of

processing trade, e.g. Mexico, Indonesia, Vietnam
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Thanks! Your comments
and questions please.

zhukunfu@amss.ac.cn

Academy of Mathematics and Systems Science, CAS
Beijing 100190, P. R. China
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