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1 Background and Motivation

• Northeast Asia as fast economic development area 
• Income differential and energy inefficiency are 

still exist in these area.
• To overcome these problem, cross-border 

cooperative activities by both private and 
government are required.

• Here, we would like present a method to evaluate 
activities of private sector using input-output 
analysis.

3



0.0 

2000.0 

4000.0 

6000.0 

8000.0 

10000.0 

12000.0 

14000.0 

16000.0 

1990 1992 1994 1996 1998 2000 2002 2004 2006 2008

Bi
l. 

U
S 

Do
lla

er

Current GDP

CHN

HKG

JPN

KOR

ASEAN5

MNG

USA

0.0 

1000.0 

2000.0 

3000.0 

4000.0 

5000.0 

6000.0 

1990 1992 1994 1996 1998 2000 2002 2004 2006 2008

Bi
l. 

U
S 

Do
lle

r

Current GDP

CHN

HKG

JPN

KOR

ASEAN5

MNG

0.0 

2000.0 

4000.0 

6000.0 

8000.0 

10000.0 

12000.0 

14000.0 

16000.0 

1990 1992 1994 1996 1998 2000 2002 2004 2006 2008

Bi
l. 

U
S 

Do
lla

r

GDP, current

USA

J+C+K+M

4



0 

5000 

10000 

15000 

20000 

25000 

30000 

35000 

40000 

45000 

50000 

1990 1992 1994 1996 1998 2000 2002 2004 2006 2008

軸
ラ

ベ
ル

GDP per capita (constant 2005 PPP $) 

CHN

HKG

IDN

JPN

KOR

MYS

MNG

PHL

SGP

THA

USA

0

5

10

15

20

25

19
90

19
91

19
92

19
93

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

軸
ラ

ベ
ル

GDP per unit of energy use
(constant 2005 PPP $ per kg of oil equivalent)

CHN

HKG

IDN

JPN

KOR

MYS

MNG

PHL

SGP

THA

USA

5



2 Input-Output Analysis: Overseas 
Production of Japanese Firms

• Asia International Input-Output table 2000 of IDE, 
Japan is the latest version. I-O Table 2005 will be 
published in next year, though updated I-O table 
is available for each country.

• In this I-O table, Indonesia, Thailand, Malaysia, 
the Philippines, Singapore, Taipei, South Korea, 
Japan, and US are included.  

• Here we discuss on the interdependence among 
countries, especially through production activities 
of multinational firms.
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2007 Sales in Asia （Unit：Bil. Yen,％）

Total Japan N.Am. Aisa

Total 85,717.1 16.38 2.25 76.81

 Manufacturing 49,249.5 19.12 3.03 72.99

   Food 1,119.0 12.37 1.84 82.40

   textile 976.6 25.32 2.57 69

   Wooden Products and Pulp 154.1 12.33 1.07 79.24

   Chemical 3,910.2 7.78 1.76 86.88

   Petroleum and Coal 268.8 37.16 - 62.77

   Non-metallic mineral 490.5 12.79 3.49 81.38

   Iron and Steal 1,936.3 4.04 0.98 94

   Non-ferrous Metal 1,422.3 22.18 0.69 75.48

   Metal Products 668.1 26.94 1.20 68.42

   General Machinery 1,039.5 30.08 4.39 56.38

   Production Machinery 913.6 16.38 1.96 77.34

   Business Machines 1,745.7 50.54 7.30 35.15

   Electrical Machinery 4,465.3 26.33 2.18 62

   Information and Communication Machinery 10,144.0 38.51 5.09 52.14

   Transport Equipment 18,178.9 5.61 2.24 87.22

   Miscellaneous Machinery 1,816.6 28.99 6.09 59.94

Non-Manufacturing 36,467.6 12.68 1.20 81.97

2007 Sales in North America （Unit：Bil. Yen,％）

Total Japan N.Am. Aisa

Total 79,052.8 4.29 92.12 1.23

 Manufacturing 35,178.7 2.23 93.91 1.01

   Food 536.0 22.37 72.00 1.98

   textile 146.1 5.07 90.42 x 

   Wooden Products and Pulp 244.2 17.71 55.31 23.23

   Chemical 2,511.6 6.15 82.44 3.29

   Petroleum and Coal 216.5 0.99 91.39 3.45

   Non-metallic mineral 319.3 0.87 97.21 0.15

   Iron and Steal 612.2 0.08 99.84 - 

   Non-ferrous Metal 284.3 0.33 91.07 1.23

   Metal Products 92.8 1.10 96.13 0.08

   General Machinery 929.5 0.24 96.14 0.11

   Production Machinery 1,063.0 2.11 85.80 3.20

   Business Machines 375.6 2.89 86.50 1.48

   Electrical Machinery 752.2 0.91 86.68 x 

   Information and Communication Machinery 4,401.8 2.43 90.80 1.74

   Transport Equipment 20,695.8 1.31 97.35 0.10

   Miscellaneous Machinery 1,997.8 1.53 96.02 0.82

Non-Manufacturing 43,874.1 5.94 90.69 1.41

2007 Sales in North America (left) and Asia (right)
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code (AI) (AM) (AP) (AS) (AT) (AC) (AN) (AK) (AJ) (AU) (FI) (FM) (FP) (FS) (FT) (FC) (FN) (FK) (FJ) (FU) (LH) (LO) (LW) (QX) (XX)

Indonesia (AI) AII AIM AIP AIS AIT AIC AIN AIK AIJ AIU FII FIM FIP FIS FIT FIC FIN FIK FIJ FIU LIH LIO LIW QI XI

Malaysia (AM) AMI AMM AMP AMS AMT AMC AMN AMK AMJ AMU FMI FMM FMP FMS FMT FMC FMN FMK FMJ FMU LMH LMO LMW QM XM

Philippines (AP) API APM APP APS APT APC APN APK APJ APU FPI FPM FPP FPS FPT FPC FPN FPK FPJ FPU LPH LPO LPW QP XP

Singapore (AS) ASI ASM ASP ASS AST ASC ASN ASK ASJ ASU FSI FSM FSP FSS FST FSC FSN FSK FSJ FSU LSH LSO LSW QS XS

Thailand (AT) ATI ATM ATP ATS ATT ATC ATN ATK ATJ ATU FTI FTM FTP FTS FTT FTC FTN FTK FTJ FTU LTH LTO LTW QT XT

China (AC) ACI ACM ACP ACS ACT ACC ACN ACK ACJ ACU FCI FCM FCP FCS FCT FCC FCN FCK FCJ FCU LCH LCO LCW QC XC

Taiwan (AN) ANI ANM ANP ANS ANT ANC ANN ANK ANJ ANU FNI FNM FNP FNS FNT FNC FNN FNK FNJ FNU LNH LNO LNW QN XN

Korea (AK) AKI AKM AKP AKS AKT AKC AKN AKK AKJ AKU FKI FKM FKP FKS FKT FKC FKN FKK FKJ FKU LKH LKO LKW QK XK

Japan (AJ) AJI AJM AJP AJS AJT AJC AJN AJK AJJ AJU FJI FJM FJP FJS FJT FJC FJN FJK FJJ FJU LJH LJO LJW QJ XJ

U.S.A. (AU) AUI AUM AUP AUS AUT AUC AUN AUK AUJ AUU FUI FUM FUP FUS FUT FUC FUN FUK FUJ FUU LUH LUO LUW QU XU

Freight and Insurance (BF) BAI BAM BAP BAS BAT BAC BAN BAK BAJ BAU BFI BFM BFP BFS BFT BFC BFN BFK BFJ BFU

Import from Hong Kong (CH) AHI AHM AHP AHS AHT AHC AHN AHK AHJ AHU FHI FHM FHP FHS FHT FHC FHN FHK FHJ FHU

Import from EU (CO) AOI AOM AOP AOS AOT AOC AON AOK AOJ AOU FOI FOM FOP FOS FOT FOC FON FOK FOJ FOU

Import from the R.O.W. (CW) AWI AWM AWP AWS AWT AWC AWN AWK AWJ AWU FWI FWM FWP FWS FWT FWC FWN FWK FWJ FWU

(DT) DAI DAM DAP DAS DAT DAC DAN DAK DAJ DAU DFI DFM DFP DFS DFT DFC DFN DFK DFJ DFU

Value Added (VV) VI VM VP VS VT VC VN VK VJ VU

Total Inputs (XX) XI XM XP XS XT XC XN XK XJ XU * Each cell of A** and F** represents a matrix of 76 x 76 and 76 x 4 dimension, respectively.  

In a columnwise direction, each cell in the table shows the input compositions of industries Turning to the 11th column from the left side of the table, it shows the compositions of goods and
of respective country. AⅡ for example shows the input compositions of Indonesian industries services that have gone to final demand sectors of Indonesia. FII and FMI, for example, maps the
vis-à-vis domestically produced goods and services, i.e. domestic transactions of Indonesia. the inflow into Indonesian final demand sectors, of goods and services domestically produced and
AMI in contrast shows the input composition of Indonesian industries for the imported goods of those imported from Malaysia, respectively. The rest of the column is read in the same manner
and services from Malaysia. The cells API, ASI, ATI, ACI, ANI, AKI, AJI, AUI, AHI, AOI, AWI as is done for the 1st column of the table.
allow the same interpretation for the imports from other countries. L*H, L*O, L*W are exports (vectors) to Hong Kong, EU and the Rest of the World, repectively.
BA and DA give international freight & insurance and taxes on these import transactions. Vs and Xs are value added and total input/output, as seen in the conventional national I-O table.

Duties and Import
Commodity Taxes

The schematic image of the 2000 Asian international input-output table

Intermediate Demand (A) Final Demand (F) Export (L)

Valued at C.I.F.

International freight and insurance 
on the trade between member 
countries (A**, F**).

Import duties and import 
commodity taxes levied on all 
trade.

Valued at 
producer's
price

Institute of Developing Economies-JETRO 
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2. Theoretical framework
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If we assume that 100α percent of the Japanese overseas 
production of final goods substitutes for some part of the 
domestic final demand and export demand in Japan, the 
induced effect on the production are derived from the 
following equation
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Table 1 The Definition of Sectors

Sectors
1 Agriculture, forestry and fishery
2 Mining
3 Construction
4 Food
5 Textile
6 Timber, wood, and pulp
7 Chemical industry
8 Iron and Steel
9 Nonferrous metals
10 General machinery
11 Electrical machinery
12 Transport equipment
13 Precision instrument
14 Petroleum and coal
15 Other manufacturing
16 Commerce
17 Public service
18 Other service
19 Finance and real estate
20 Others

78 sectors for 
each country
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Recompiled Input-Output Table, 2000

Unit: Bil. Dollar 

Japan US Asia
Japanese
firm in US

Japanese
Firm in Asia

Japan US Asia ROW Output

Japan 3715.05 20.90 71.91 38.80 41.41 4432.92 75.16 42.52 243.59 8682.27

US 32.45 7195.64 70.61 109.36 1.35 23.88 9436.09 30.97 765.92 17666.26

Asia 47.76 98.44 2987.51 5.34 84.61 33.08 107.29 2142.28 518.80 6025.12

Jap Firm in US 6.60 115.60 2.96 3.24 0.07 3.18 131.49 0.69 14.56 278.38

Jap Firm in Asia 25.16 5.11 94.53 0.61 4.91 23.64 5.30 46.18 6.48 211.93

ROW 205.40 568.94 361.89 6.99 18.76 101.21 459.56 136.03 0.00 0.00

Value Added 4649.86 9661.63 2435.70 114.03 60.82 0.00 0.00 0.00 0.00 0.00

Output 8682.27 17666.26 6025.12 278.38 211.93 4617.91 10214.90 2398.66 1549.35 32863.96

Japan US Asia
Japanese
firm in US

Japanese
Firm in Asia

Japan US Asia ROW Output

Japan 0.428 0.001 0.012 0.139 0.195 0.960 0.007 0.018 0.157 0.264

US 0.004 0.407 0.012 0.393 0.006 0.005 0.924 0.013 0.494 0.538

Asia 0.006 0.006 0.496 0.019 0.399 0.007 0.011 0.893 0.335 0.183

Jap Firm in US 0.001 0.007 0.000 0.012 0.000 0.001 0.013 0.000 0.009 0.008

Jap Firm in Asia 0.003 0.000 0.016 0.002 0.023 0.005 0.001 0.019 0.004 0.006

ROW 0.024 0.032 0.060 0.025 0.089 0.022 0.045 0.057 0.000 0.000

Value Added 0.536 0.547 0.404 0.410 0.287 0.000 0.000 0.000 0.000 0.000

Output 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Intermediate Demand Final Demand

Intermediate Demand Final Demand
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simulation 1

How much is the contribution of Japanese 
overseas production?

Regional contribution of Japanese overseas 
production through the induced value added in 
each region.
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Japanese overseas firms in the US

• The US contributions are dominant.

• The contribution of Japan,

is relatively large in machinery sectors, petroleum and     

coal,  and miscellaneous manufacturing.

• Asian contribution is not so large,

but a little bit for the case of electrical machinery, and 

miscellaneous manufacturing.

• The contribution of Japanese overseas firms in Asia is 
negligible.
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Japanese overseas production in Asia

• The contribution of local economy in Asia is the 
largest.

• Japan contributes almost as much as the local 
economy in cases of machinery sectors, textile, 
chemical industry, iron and steel, and not-metal 
industry.

• The contribution of the US is not so high.

• The contribution of Japanese overseas firms in the 
US is negligible. 

21



The patterns of the Japanese contribution to her 
overseas firms are different between both the US 
and Asia.
1) The contribution to the US is concentrated to the cases 

of machinery sectors.

2) The contribution to Asia is a little bit broad; textile, 
chemical industry, iron and steel, and non-ferrous 
metal are added.

3) The interrelation between Japanese overseas activities 
in the US and in Asia seems to be negligible at least in 
the sense of the contribution to the value added.
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simulation 2

How affect the overseas production of Japanese 
firms on Japanese economy?

the induced demand effect and the substitution 
effect of Japanese overseas production on 
Japanese economy.
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If we assume that 100α percent of the Japanese overseas 
production of final goods substitutes for some part of the 
domestic final demand and export demand in Japan, the 
induced effect on the production are derived from the 
following equation

)( 3323111211 EFFEFF ∆+∆+∆=∆+∆+∆ α

<- Case-2/3
α=1/α=0.1
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Simulation 2-a

Jp Firms
in US

Jp Firms
in Asia

Jp Firms
in US

Jp Firms
in Asia

Jp Firms
in US

Jp Firms
in Asia

Jp Firms
in US

Jp Firms
in Asia

Jp Firms
in US

Jp Firms
in Asia

Change in Demand α=1 α=1 α=0.10 α=0.10 α=1 α=1 α=0.10 α=0.10

Japan 0.00 0.00 -103.20 -72.94 -11.67 -7.71 -103.20 -72.94 -11.67 -7.71
US 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Asia 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Jp Firms in US 149.92 0.00 0.00 0.00 0.00 0.00 149.92 0.00 149.92 0.00
Jp Firms in Aisa 0.00 81.60 0.00 0.00 0.00 0.00 0.00 81.60 0.00 81.60

Total 149.92 81.60 -103.20 -72.94 -11.67 -7.71 46.72 8.66 138.25 73.89

Change in Product

Japan 50.16 38.63 -242.51 -161.73 -28.07 -17.44 -192.35 -123.11 22.09 21.19
US 107.13 3.51 -3.48 -2.51 -0.40 -0.28 103.65 1.00 106.73 3.24
Asia 9.34 71.66 -4.87 -4.18 -0.54 -0.44 4.47 67.48 8.80 71.22

Jp Firms in US 152.74 0.17 -0.43 -0.29 -0.05 -0.03 152.31 -0.12 152.69 0.14
Jp Firms in Aisa 1.08 85.43 -2.02 -1.71 -0.24 -0.20 -0.94 83.72 0.84 85.22

Total 320.45 199.40 -253.30 -170.43 -29.30 -18.39 67.15 28.97 291.15 181.01

Ratio

Japan 33.46 47.34 -161.76 -198.20 -18.72 -21.37 -128.30 -150.86 14.74 25.97
US 71.46 4.31 -2.32 -3.08 -0.27 -0.34 69.14 1.22 71.19 3.97
Asia 6.23 87.82 -3.25 -5.12 -0.36 -0.54 2.98 82.70 5.87 87.28

Jp Firms in US 101.88 0.21 -0.29 -0.35 -0.03 -0.04 101.60 -0.15 101.85 0.17
Jp Firms in Aisa 0.72 104.69 -1.35 -2.09 -0.16 -0.25 -0.63 102.59 0.56 104.44

Total 213.75 244.36 -168.96 -208.85 -19.55 -22.53 44.79 35.50 194.20 221.83

Induced Product
Effect

Substitute effect Substitute effect Total Effect Total Effect

                    Unit: $1 billion 

Case 1 Case 2 Case 3 Case 4 Case 5
Case 1+Case 2 Case 1+Case 3

26



Sectors

Japaese
Export
share in
World
Trade

(%)
Jp Firms

in US
Jp Firms
in Asia

Jp Firms
in US

Jp Firms
in Asia

α=1 α=1 α=0.11 α=0.11

1 Agriculture, Forestry, and Fishery 0.16 -1.12 -0.80 0.06 0.06

2 Mining 0.10 -0.25 -0.39 0.03 0.03

3 Construction 0.00 -2.78 -2.84 0.16 0.16

4 Food 0.68 -5.03 -2.96 0.10 0.11

5 Textile 1.70 -1.26 -4.59 0.14 0.30

6 Wood and Pulp 1.33 -2.17 -1.65 0.36 0.33

7 Chemical 6.49 -10.19 -3.75 1.26 1.88

8 Iron and Steal 9.93 -7.97 -2.30 1.14 2.09

9 Non-ferrous metal 4.47 -4.16 -2.80 1.17 1.27

10 General Machinery 11.38 -7.95 -5.23 2.04 1.58

11 Electrical machinery 11.78 -31.75 -37.86 8.03 5.68

12 Transport Equipment 13.48 -69.35 -24.25 -0.70 -0.51

13 Precious Instrument 15.95 -1.90 -2.70 0.00 0.15

14 Petroleum and Coal 1.01 -1.39 -0.94 0.18 0.24

15 Miscellaneous Manufacturing 6.26 -12.70 -8.54 1.35 1.47

16 Wholesle and retail 0.00 -7.80 -5.04 2.83 2.46

17 Public Service 0.00 -0.08 -0.05 0.01 0.01

18 Private Service 0.00 -10.79 -7.42 1.55 1.60

19 Finance and Real Estate 0.00 -4.57 -3.10 0.73 0.70

20 Others 0.00 -9.15 -5.90 1.65 1.58

Average in US 11.31 - - - -

Average in Asia 10.56 - - - -

Total - -192.35 -123.11 22.09 21.19

                    Unit： Bil. Dollar

Case-4 Case-5

Total Effect on
Japaese Industries

Total Effect on
Japaese Industries

Simulation 2-b
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The overseas production positively contributes to the 
production in the invested economy; the US and Asia.

However, for Japan, it depends on the scale of substitution 
effect.

If the substitution is as much as about 10 percent of the 
overseas production, the negative effect of the substitution 
is expected to be overcome by the positive effect of the 
induced effect in Japan. 

If the substitution effect is larger than these values, the overall 
effect on the Japanese domestic production is expected to 
decrease seriously, which brings unemployment in the 
domestic labor market.
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3 Chinese Economy as one of the Core 
Countries in NEA

Economic Situation have been changing from 
2000 to 2010.
– Economy of Japan has been depressed for two 

decades.
– Chinese economic growth continues for long 

period after the open policy.
– Chinese GDP becomes almost same as Japanese 

one.
Necessity for cooperative activities seems to be 

strengthened. 
29



FDI in China
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Chinese Input-output Table, 2005
17 sectors table

Share of Japanese firms to Chinese Export, 
2005

Unit: Bil. Yuan

0 50
0

10
00

15
00

20
00

25
00

30
00

35
00

Agriculture, …
Mining

Food
Textile

Miscellaneous …
Electricity, heat …

Petroleum and Coal
Chemical

Non-ferrous metal
Metallic Product

Machinery
Construction

Transport and …
Wholesale and …

Real Estate
Finance and …

Other Service

Bil. Yuan

Contribution of Value Added and Import to 
Export in China, 2007

Import Value Added

Export Jap Firms Share(%)

Agriculture 60.0 0.6 0.97

Mining 79.3 0.0 0.01

Food 156.8 4.0 2.57

Textile and Fur Product 989.6 12.8 1.29

Petroleum and Coal 70.5 0.0 0.01

Chemical 513.4 6.9 1.35

Non-metallic Mineral 90.3 0.4 0.47

Metal products 479.4 6.6 1.38

Machinery 2887.7 262.7 9.10

Miscellaneous Manufacturing 425.8 19.2 4.50
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0.0 1000.0 2000.0 3000.0 4000.0 5000.0

Agriculture

Mining and Quarrying

Foodstuff

Textile, Sewing, Leather and Furs …

Other Manufacturing

Production and Supply of Electric       …

Coking, Gas and Petroleum …

Chemical Industry

Building Materials and Non-…

Metal Products

Machinery and Equipment

Construction

Transportation, Postal and …

Wholesale and Retail Trades, …

Real Estate, Leasing and Business …

Banking and Insurance

Other Services

Bil. Yuan

Contribution of Value Added and Import to 
Demestic Final Demand in China, 2005

Import Value Added
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4 Concluding Remarks

FDI activity is important for the economic 
development in China.

Such production brings international trade 
between China and home/the third country.

Diffusion in technology, in broad sense, would 
be expected through such activities.

Improvement in energy efficiency would be also 
expected through such activities. 
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Our analysis has to be revised, using new Asia 
International Input-output Table 2005, which is to 
be published next year.

METI, Japan has a project to compile Japan-China  
international Input-Output Table, which is more 
detailed table than that of IDE/JETRO.

Using these tables, the economic interdependence in 
NEA region would be evaluated in precise and 
detailed way.

Cooperation in the such research field is also 
expected.   
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Thank you very much
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