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Abstract

It can be said that there are few studies of interregional multi-sectoral economic dependency between
two regions over the border because useful statistical data is not available until today. Mutual depen-
dency between domestic regions and foreign countries was usually measured by the special “interre-
gional” or “international” Input-Output table.

This paper shows the simple measurement method and the application of the method for measure-
ment of mutual dependency between two regions over the border without using an “interregional Input-
Output table”. It will show the characteristics of industrial structure of the two regions, which reflect
economic dependency.

We hope this attempt is useful and lead to a kind of positive economic analysis for the current world
situation of “globalization”.

1 Introduction Unfortunately, it can be hard to say that any
economic index to measure this globalization is
They say that we live in the borderless economy established. Besides, we don’t know whether
and we talk very much about the globalization of local companies’ development around the country
our economy. However, it is not easy to mea- to seek more optimal conditions is essentially dif-
sure the extent of globalization of economies uti- ferent from their development in foreign
lizing various economic data and statistics. countries. Therefore, it is not clear what the
term of ‘globalization’ shows and economic think-
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first.
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Studies on the economic dependency of sepa-
rate regions are done by Shishido [13], Shishido
and Movchuk [14]. The characteristics of these
analyses are the measurement of the mutual
dependence between Niigata prefecture and
other regions or a foreign country. Because
data about prefecture trading is hardly served,
even a measurement of dependency between
domestic regions has been very hard to be
accompanied. These precedent studies based
on the Chenery model are more interesting in
the point that can be measured by dependency
between regions and with foreign countries.
These studies could be valued as a regional eco-
nomic analysis with limited data.

We’ll measure mutual dependency between
regions over the border by a similar method in
this paper. We will examine multi-sectoral
dependency between Hiroshima Prefecture and
Chinese Heilongjiang Province this time.

This paper proceeds discussion by the follow-
ing order.

Firstly we’ll examine our methodology. We'll
survey characteristics of Chenery model and dis-
cuss difference from a regional Input-Output
table.
sion method of export to foreign countries and

Moreover, we'll describe the simple divi-

domestic regions, import from foreign countries
and domestic regions from a regional Input-Out-
put table.

Secondly we’ll examine industrial structures of
Hiroshima Prefecture and Heilongjiang Province.
We’ll touch upon the data linkage method
because data of China side were different from
Japanese data, and we’ll adjust mismatches of sec-
tor number.

Thirdly, we’ll measure multi-sectoral economic
dependency of Hiroshima Prefecture and
Heilongjiang Province actually in accordance
We'll inter-
pret the economic meaning from the measure-

with above-mentioned preparations.

ment result successively.
Finally, we’ll summarize and give some conclu-

sions.

2 Analysis method

Incidentally, as a statistical data to measure eco-
nomic dependency between countries or regions
directly, interregional Input-Output table is well
known. Of course, the purpose of this Input-
Output table is to measure input-output
relations between specific countries or regions
directly. In other words, it is different from a
usual Input-Output table of one economic space
in a country and a region. It is a special Input-
Output table that is going to see input-output situ-
ation of goods and services as one unit gathered
up several countries or regions. Accordingly
more large-scaled statistics investigation and pro-
cessing than an Input-Output table of one country
or one region are necessary.

However, we can say nothing in advance
because the problem of which countries or
regions should be selected for the table depends
on purposes of analysis fundamentally. Because
makers of the table (statistics bureau of a country
and a local government) and users (researchers
and ordinary people) are separated usually, coun-
tries or regions of the interregional Input-Output
table are not always hoped. Input-Output table
for countries or regions needed by users are not
usually available.

If there is an interregional Input-Output table
of countries and regions fitting to an analysis
object, there is no problem. However, if there is
not such a table, international and regional com-
parison is not feasible.

In this paper, we like to show a simpler method

to measure a multi-sectoral economy dependency.

2.1 A hint from Chenery model
A typical model of interregional Input-Output
analysis is Chenery model.

It is the model in which a trading coefficient
between regions is constant, and the typical equa-
tion is as follows;.

1 See Chenery [3] and Moses [9]. Besides,
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Now, if we make this 3 interregional model,
each term of above equation is shown as follows;
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S*% shows the ratio (trading coefficient) of the ith
goods and services that the i4th region bought
from the kth region, and §¥ becomes a diagonal
matrix of the trading coefficient.

Besides,

Armington approach is known as another thinking
that differentiates a supply place by origin, and it is
adopted in CGE models. See Armington [2], and
see Shoven & Whalley [17] about CGE model.

A 0 0
A== 0 A* 0], ®)
0 0 A°

A, i=1,2,3 represents each element of the matrix
is the input coefficient matrix of each region.
This input coefficient matrix A" is called the
regional input coefficient matrix of complete
decomposition type. Then SA’, the product with
the former trading coefficient matrix S, is called
the interregional input coefficient matrix.

Imports and exports of this model is as fol-
lows;.

E":=' [E'E’E*], M":=' [M'M*M’]. @)

As mentioned above, since we made a 3
regions model, element numbers of each vector
are 3n, and element numbers of the trading coef-
ficient matrix and the regional input coefficient
matrix are 9x°.

Incidentally, if we assume that import from for-
eign countries changes in proportion to the inter-
regional domestic demand in this model, it is as
follows;

M’ =M(SA'X +SF;). ®)

Shown an element of M as m!, it follows.

h
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M; is the element of import from foreign coun-
tries vector M" in the hth region, and Fyy is the
ith element of final demand vector Fj in the kth
From (1) and (8),

X' =[1- (S=MS)A [ [S-MS)F; +E']  (10)

region.

Then, equilibrium production X~ of the interre-
gional Input-Output model are derived.
Now, which items can we obtain comparatively



in above-mentioned Chenery model? All items
except S will be available easily since X', A", F),
E’, M" are constituted by data of each region.
A problem is the interregional trading coefficient
matrix S that is just the core part of Chenery
model.

This data describes the ratio in interregional
trading but a usual Input-Output table cannot give
it.

There are statistics which show how much
each country has import and export at present,
but data which show how much each region has a
transaction between regions or countries are not
always prepared. In case of Japan, trade statis-
tics exist, of course , but it becomes impossible to
measure economic dependency by each region®.

In particular because import and export to do-
mestic regions, and to foreign countries are
treated in the lump in an actual regional Input-
Output table as mentioned above, a trading coeffi-
cient matrix between regions can be made only
by original investigation of the statistics.
Accordingly it may be said that there is a big limi-
tation in comparing each region freely. Let us
think about a simple calculation method succes-
sively in the following.

2.2 Import from foreign countries and
domestic regions, and Export to foreign
countries and domestic regions in the
regional Input-Output table

Most of usual regional Input-Output tables in

This is

slightly different from the national Input-Output

Japan are competitive import one.

tables that are based on the following supply and
demand balance equation.

X" = AX"+FL+D"+E" -N" -M" . 11

X" is the total output vector of the hth region. A
is input coefficient matrix, Fp, is final demand vec-

tor in the region. D" is export to domestic

2 About indication of problems of this inter-prefec-
ture trade, refer to Shishido [13]. Besides, on real
trade procedure, refer to Japan duty association [10].

regions vector of interregional trade, E" is export
to foreign countries vector, N* is import from
domestic regions vector of interregional trade,
and M” is import from foreign countries vector.
However, if we treat import and export to for-
eign countries and domestic regoins in a lump
because of the constraint of data, it follows;

X"=AX"+FL+T,-T}. 12)

The amount of export to foreign countries and
domestic regions is as follows;

Th:=D" +E". 13

Furthermore, the amount of import from for-
eign countries and domestic regions is as fol-
lows?;

T/ :=N"+M". (14)

Here, if we assume that import from foreign
countries and domestic regions is proportional to
demand in the region, the next equation is pro-
vided.

N* + M" =T} (AX* +F}) . (15)

T% is a diagonal matrix by element #. Besides #5
is as follows.

(16)

3 Actually export to foreign countries and domestic
regions is treated in a lump in the Input-Output table
of Hiroshima Prefecture, for example, and import
from foreign countries and domestic regions is
treated in a lump, too. Hiroshima Prefecture used
“industry statistics rearranging list” and “commerce
statistics” published in order to make this import and
export data to domestic regions, and the another had
a special investigation of “inter-prefecture commodity
distribution investigation” in September 1991.
Besides, nothing is announced except the thing that
these data are based on an investigation of Kobe cus-
toms for import and export to foreign countries.
See Hiroshima Prefecture [5] Chapter 6.



T%: is the ith element of import from foreign
countries and domestic regions vector 7%, and Fy;
is the ith element of final demand vector F} in
the region.

Total output is same as Input-Output table of a
country, which is assumed that import from for-
eign countries is proportional to domestic
demand, is provided if we use (13), (14), (16).

X' =[I-A-THA P [A-THFs+T4. A7)

2.3 Simple division method of import from
foreign countries and domestic regions,
and export to foreign countries and
domestic regions

As had described in the beginning, multi-sectoral

comparisons between regions over the border are

attempted by Shishido [13], Shishido and

Movchuk [14] already, but we use a trading coef-

ficient in a different method from them here®.

A rate of self-sufficiency in a domestic economy
is as follows if we express the ith goods import

share from foreign countries as m;.

1-m;

Using the former import from foreign countries
and domestic regions equation (16), we can cal-
culate the import rate from foreign countries of
the region (ith region) as follows.

4 They define trading coefficient by the next equa-
tion in 2 region model. The export ratio to foreign
countries and domestic regions of the second regions
is

12._ D +E!

T; :—T, i=1L ,n. 18)

DZ.12 represents ith goods export to domestic regions

from the second region to the first region, and El,1
represents ith goods export to foreign countries of
the first regions. X f is ith goods production in the
second region. L

However, the ratio of Xflz is unrelated to the sec-
ond region. It is impossibie to interpret it as export

share of the second regions.

thm; . 19)

Besides it is clear that import rate from other
domestic regions is calculated as follows.

ti(l-m;). (20)

We can get the amount of import from foreign
countries and the amount of import from domes-
tic regions by the following approximate calcula-
tion from balance production (11). Then if we
express each of import from foreign countries
and domestic regions in a diagonal matrix now, it

is as follows;
X (il = N @

Then if we change M into a vector M”, it is
same as an import from foreign countries vector

by (14). Besides in the same way,

A= m)]=N" . ©22)

Here we change N’ into a vector N*, too.

It is also possible to divide all exports to for-
eign countries and domestic regions in the same
way. Export rate to domestic regions #¢; is
derived from the ith element of export to foreign
countries and domestic regions vector T as fol-
lows®;

_ T

thi= X 23)

Besides a definition of export rate of a country
is

Domestic export rate is

1—61‘ .

5 This rate is different from a case of import rate,
and we assume that export rate is proportional to to-
tal output here.



Accordingly export rate to foreign countries of a
concerned region is as follows;

te; - 249
Export rate to other domestic regions is as fol-
lows;

toi(1-e;)- (25)

Accordingly approximate calculations of export
to foreign countries and domestic regions follows

X"[thel=E" . 26)

Then if we change E' into a vector E’, it is an

export vector by (13). In the same way,

X1t Ze)]= D" @7)

Then we change D" into a vector D".

We were able to get four kinds of data (import
from foreign countries and domestic regions, and
export to foreign countries and domestic regions)
from Input-Output table of the region.

By the way, generally each ratio provided from
these calculations does not correspond to the
former Chenery model.

The import and export are divided from them
to domestic regions in Chenery model from the
beginning, but the import and export to foreign
countries and domestic regions coexist in a usual
Input-Output table data. The method mentioned
above is a calculation method to divide export to
foreign countries and domestic regions, import
from foreign countries and domestic regions indi-
rectly®.

6 For example, in a denominator of a trading coeffi-
cient equation in Chenery model (5), import and
export to domestic regions part is contained, but
they are not contained in denominator of our equa-
tion (16). In our method, it is assumed that the
import rate from domestic regions is “proportional to
demand in the region” same as a calculation of the
import rate from foreign countries. Therefore our
economic assumption is differet from Chenery

Then, our method can measure import from
foreign countries - domstic regions and export to
foreign countries - domestic regions of between
regions and countries in a different way from

Chenery model. It is summarized as follows;

Self-sufficiency rate in the region:

o' =1-1t} (28)
Import rate from the other regions :

ol =ti(1-m) 29)
Import rate in the region :

ol =tim (30)

Besides, it is as follows’.

Demand rate in the region :

model.
7 Self-sufficiency rate in the region and Demand rate
in the region are similar concepts, but not the
same. From a definition Self-sufficiency rate is as
follows;

o Sal 4 B N} - M

& h
Z‘lx"f +Fp,

’

1-t;=1- .
h h
];x,.]. +Fp,

but Demand rate in the region is

T4  X!-D!-E!
1-t5 =1~ Xf’_h ==

n
Y xk+ Fli— NI =M}
_ J=1
= <
1

In other words Demand rate in the region

becomes small because of the influence of denomina-
tor if net export to foreign countries in the domestic
regions is positive (they become equal in case that
net export to foreign counties in the domestic
regions is 0 and big in case that it is negative).
Naturally this means that Self-sufficiency rate in the
region from output included in export to foreign
countries and domestic regions is different from the
ratio except them.



plt=1-14; 31

Export rate to the other region :
o =ts(1-e) (32)
Export rate to foreign countries in the region :
Pl =the. (33)

The first region of superscript represents the ith
region here, the second region represents the
other domestic region, and the third region rep-
resents overseas®.

3 Industrial structure of Hiroshima
Prefecture and Heilongjiang Province

3.1 Characteristics of China side data
We observed that data of import and export of
foreign countries and domestic regions in a
domestic specific region (such as Hiroshima Pre-
fecture) could be separated temporarily by the
method described in a foregoing section, but this
time we’ll need to see characteristics of a counter-
part region or country (such as Heilongjiang or
China).

It is different from Input-Output table of

8 A difference with us and the model of former
Shishido and Movchuk [14] is as follows.

If we calculate the trading coefficient 7;° in
Shishido’s (18) by our equation from (24) (25), the
export rate to foreign countries from the second
region to the first region follows;

Ty Xi—-E; _DP+E}! X,-E
X? X, =Ty X, - (34)

téi(l_ei):

X; and E; respectively represent the output and
export of the country. The 1st term on the right side
of this equation corresponds to trading coefficient 7'}
in (18). Export part of the numerator does not cor-
respond to it precisely however.
Export of the second region is as follows in the
same way.
£ ¢ = T E; _ D?+E? E;
XP X, X: X

(35)

Japan. In Input-Output table of China [4][8] and
Heilongjiang Province [15][16] (both are SNA
1992 version), import and export to foreign coun-
tries or domestic regions are given by het
concept. That means they are given as E-M or
To-T.

the same method mentioned in former section.

Accordingly, we cannot divide data by

So we want to adopt the following method here.
At first, how much is net export to foreign

countries and domestic regions of Heilongjiang

Province? Now net export share of China is

assumed as follows®;
/l,' = . (36)

Ui:=E~M; is net export and X; is total output of
the ith goods (industry).

Then the estimate of net export is as follows if
we express net export to foreign countries and
domestic regions of the ith goods in the kth
region (Heilongjiang Province) as Vi=T6~T%.

Ut =V}, - (37

~ represents the sign of estimate.

Ut =0V} 20,4, <0)
Ut >0V >0,4, > 0)
Ut <0V <0,2; <0)
Ut =0V} <0,4, > 0)

Besides these signs are to be maintained™’.

Accordingly the estimate of net export to
domestic regions in the kth region (Heilongjiang
Province) follows;

9 We can also assume that net export is proportional
to the domestic demand as the former import rate
from foreign countries is, but we assumed it is pro-
portional to the total output here.

10 We decided these signs by economic meaning
from net export rate to foreign countries and domes-
tic regions. Besides we can also get the estimate of
rate if we divide both side by the total output.



SBOIAIGS 810 12

PalISSE|O 1aUMas|d 10U SAINAI0B

L1 P2IJISEB|D BIBUMIs|s J0U SBIIAII0R 7L

salddns 80440 Of sa||ddns aotjjo |p

8901108 [BUOSLEd 6O S80IALeS Jeuoslad Of

Sa0IALas SSBUISNY e SO0IAIaS 8SAUISNG 67

@801AI88 01gQnd Jayjo (o @01A08 oHqnd Jaylo gZ

uotiBAsiulwpe oflgnd gp Yijeay g 801A195 [BOIPAW GE Yi|eay g a0lA1eS |BOIPOUI /7

SIUBINEISES §Z  INYIISUL YOURSSOI ) UOIIEDNPa GE  @INYISUl YO.1Basal %9 U0IRINpa 9F

{BOIPSLU P SINYISUI OBBSSI ‘LOIRONPS | £ uonensiuipe sgnd pg uoijesisiviwpe agnd 6z

SB0IAILS JBYI0 {7 S90IAI9S % SaliNn lgnd Of 212189 (B34 | ajelse jead gz

SOUBINSUl %y 89UBU] g BOUBINBUI ig 80UBUY) 07 30UBINSU] % GOUBU} 28 SOUBINSUl % SoUBU} O BOUBINSUl Ty a0URU} |2

SUOIIES|UMULLOD 7§ TI00SUBTT B
SUOIEAUNUWIOD % 1iodsue.l 1yBlal) 92
Jiodsueyy safuassed gz
351BIII0T [

Bu115BOPBO.Q P LONBOIUNWIOD £
Hodsuey ge
a0Ial0D g

Buiyseopeo.q y UOLBOIUNWOD HZ
Modsuen gg
ELXEI TN VA

SUOIEDIUNLWILIOD g Tiodsuel) Wyfisly G2
110dsue,y sefuassud p7
B0 §F

B5ISUNU00 G
e51s 7 ses "ANDINgs@ [1

$B0IAL0S AJBJUES ISU10 7} 1918M 87
weays g ses ‘Ayoinoals (g
CQ:O:_«M—_GQ @N

S80IAI98 AIBHUBS 10410 § 1818M 6|
wea)s % sed ‘AlorLijoee g|
OIS0 1

weays g 588 ANoLNo9(e (|
UOTONISUGD Gg

wwols g sed "AYoLiNoaje gz
GOITORNSuoo |7

UGS U00 G
FUIMIOBJ UG SOSUB||90SIT G|

sjonpoud saqqna gy

sjonpoud oliseyd zi

BuUIN}OBNUBLL SNOBUE||BOSIW {7 Buijuud wp Sulysignd ¢
juawidinba pue Aletiyosw Jo sivdas g7 Buiamornuew SNOsUBYEOSIU GZ

BulINJORNUBUL SNOBUBY|BOSIW (F SurinjosnuBw snosuE|eosIL g

TOSWOMDba GoIs105.d §1
Juatudinba BulNsELL J6Y)0 ¥ SIajew 27

juawdinba uoisioaid 6| jusidinba uOITBOIUNUILIOD PUB IUOIL08|8 |7 juawdinba uoisiosid 2 wswdinba voisioald G|

JUSWIAINGS UDeTI00SUBY ¢
juawdinba uojjejsodsura) oyl £z
diys jo hedal zz
Jualudinba uonejsodsuedy 6| 88D |2
JUBd|nba [B911198[8 (g TUBUIANDS [8211193[8 Og
AlauiqoBill [eiusy gl ATBuroett [eiles 6
SIonpod [eTal [ S1onpaid [Tt g
BuiaImoeJnuel [eyeil ABwid g[ 15816 1§ UoAl gl

juawdinbs uorjeodsuel) |
TasWdInbs [ROIT158[8 ¢ 1
AIBUIYOE [BT09Y g|
§15npotd [eyar ||

19515 'y UGN 6

Juawdinba uongliodsuei) gl

TUowdinba jeolnoala 2| 7 [UOENCRIIRE EAN
LYEIVTEEN YIS E N KIBUqoenl e 1usy g1
S10NpoJd 218Ul O S1onipoId |t G|
FaInioe huetl jByall AW ;|

T5518 § UoH §

s[RI SNOLIB)_UOU /| S{EloW SNolaf-uou o)

s30npo.d o)jBjalL_uoU % S|eLeel Buipping ¢ S19npoad oljjBloul-Uou B stelse1ewWw Sup|ing G| AB|O 1§ BUOJS ‘DILEIBD G| ABIO 1§ BUOIS 'DIWBIGO g

STONPGId AJoUTja] Wna[oa1ad |
s10npoud |09 1§ @309 g

s10npo.d Atauljes winejonad zi s1onpoad Aisuijal wnsjonad i s1onpo.d Ataulyel wnsjonad (| sjonpoad Assujas wnajoied |
[ERIETER) [CCIENENT) [T [ZILEL Eoniays g
Ja0ed R And G
$91I0SS2008 R DMWY [
aUNIuIN Jo aMoeNLRLI ainyuiny g sjonpoid poom g $19Np0oId poom B Jaqui} g
Bujunid g saded gt s3|01.e |euoneonpa v Jaded 01 taded g djnd g daded 9 dind g
S3[[1Xa) pejeoiiqel
sjonpod any g Jaies] ¢
ANy pue sa1es| | [siedde Buusem JO SuMoOBNUBW g Iny pue Jayiee| % |siedde Fuligam JO aimoejnuBL g JaJedde Bulieom ¢
uiek 18qy 4 WiBA 18ql) ¢ saflxa) pajesLqe; p S3[1X1 paieoLgey) ¢
Spod} g spooj § spooj g spogj ¢ spooj g
Funiwa g
$2.40 [BIOUI-UOU G 5310 |RJ6W.-UOU G
5010 [R}0W } $0.0 |BjaW {
wnajoyad apmia ¢ wnajojed spmio ¢
Buunw jeoo g Butuiw (0o 7 Buui g Buunu g
FUTYST] %5 A11Sal0] aInynorse | BUIGST] 5 A31Sa 10 oam[naj T UNST] ) AT1E810] sanynal T UIS1) g AT18a 10} Sanj[iol T UIYSi) 3 ANS010] Sanjnotise |

|Z 101005 pate o] 2661 8ue[Buojia 06618U4D 0661 BUIySO.IH " 066 uedey:

aweN 101088

J0J098 Ansnpur Jo uonersanur Jo s[qe], T d[qeL



Wk =Vk_Ut. (38)

A meaning of W} is W} =(Df - N}). Then, we

can separate net export to foreign countries and
domestic regions by (37) and (38).

3.2 Integration of industrial sectors and a
trade share to Heilongjiang

Because we use four Input-Output tables of Japan,
Hiroshima Prefecture, China and Heilongjiang
Province in this paper, we must solve non-corre-
spondence of sector number. Here let us
describe about integration of industrial sectors,
and we used finally 21 sectors.

The table 1 shows sectors of each Input-Output
table.

This table shows clearly sectors or industries
have characteristics and are growing in the eco-
nomic region of each Input-Output table. Sector
contents of Input-Output table themselves charac-
terize industry structure of each region.

For example, in case of Japan and Hiroshima
Prefecture, the number of service sectors is
many, but the service sectors of China and
Heilongjiang Province are integrated into a few
sector. This means that “service economy” has
developed more in Japan. Further, in case of
Hiroshima Prefecture, it is clear that industry
sectors related to transportation equipment and
miscellaneous manufacturing are subdivided, and
these sectors characterize a production structure
of Hiroshima Prefecture.

Mining industry sector is subdivided in Chi-
nese side, and sectors related to energy such as
coal mining and crude petroleum are key indus-
tries.

Moreover there are sectors such as ceramic

and non-ferrous metals, electricity and sanitary

11 Using data on a Chinese share in import and
export of Hiroshima Prefecture conversely, a similar
procedure becomes possible. However, because it
is hard to get the data from Hiroshima Prefecture, we
used the procedure in the text.

Table 2 Japanese share (%) in the sum of import and
export of Heilongjiang Province

1992 export 1992 import
12.022 5.714

services in Japanese side, but they are integrated
in Chinese side.

Now we will link data of both, but multi-
sectoral data to link international regions do not
exist at present. Then we’ll link both regions by
the following procedures here.

At first, we assume a Japanese share in export
of Heilongjiang Province and a Japanese share in
the import from there to be constant y * and ¢ /*
in all sectors!!. A Japanese share in import and
export of Heilongjiang Province in 1992 is shown
in table 2 by Economic Research Institute for
Northeast Asia [17]'.

We use the export share to foreign countries of
table 2 for import of Hiroshima Prefecture side
here, and the import share from foreign coun-
tries of the table for export.

Next, let us estimate the share of net export of
Hiroshima Prefecture in Japanese total net

export. It is the following equation.
U’
vh] = i
U 39)
Here®,

i ]>0 U!U; >0,U!U; <0)
=0 theothers.

12 Conversely, we can get Chinese share in the Japa-
nese import and export from data of Ministry of
Finance [12], but prefecture-wise import and export
data does not exist.

13 Actually, a case of different sign may happen, but
that case is 0 because the calculation has no meaning
here.



4 Measurement results

4.1 Measurement method and the results

Now, preparations to estimate multi-sectoral
dependency between Hiroshima Prefecture and
With an
estimate value obtained by the method above,

Heilongjiang Province have been set.

we’ll calculate the amount of net export from
Hiroshima Prefecture to Heilongjiang Province
here, and seek for each share in net export of
both regions'. An estimate of positive value
represents export from Hiroshima Prefecture to
Heilongjiang Province (import of Heilongjiang
Province to Hiroshima Prefecture) here, and a
negative value represents export from Heilong-
jiang Province to Hiroshima Prefecture (import of
Hiroshima Prefecture from Heilongjiang Prov-
ince).
The calculation equation is as follows;

—US* VY 20, (U <0)

Ut = EF-MM) =" -
Tyt <o, (@ >0) 40

~ represents an estimate value, ¥ of a superscript
represents Heilongjiang Province and * shows
Hiroshima Prefecture. &% is a Japanese share in
import of Heilongjiang Province of table 2, y *is a
Japanese share in export of Heilongjiang Prov-
ince and v/ is the domestic share of net export of
Hiroshima Prefecture by (39).

The results derived from this equation (40) are
shown in table 3. The mutual dependency
between Hiroshima Prefecture and Heilongjiang
Province and the share in each region are shown
in the right side of this table.

14 From the amount of import and export of
Hiroshima Prefecture, we can calculate dependence
degree of Heilongjiang Province conversely.
However, we did not calculate in this paper because
the import and export share of Hiroshima Prefecture
to China is unknown.

15 We accepted a exchange rate of 1 yuan=27.4454
yen in order to make a direct comparison possible.

4.2 Economic interpretation of the results

Table 3 shows a characteristic of the depen-
dency of Hiroshima Prefecture and Heilongjiang
Province.

Firstly, total net export between Hiroshima
Prefecture and Heilongjiang Province was about
76 million-yen net export of Hiroshima Prefecture
(negative net export of Heilongjiang Province).

This is only 0.03% of net export of Hiroshima
Prefecture and 0.23% of negative net export of
Heilongjiang Province.

Secondly, the biggest industry of Hiroshima
Prefecture which imports from Heilongjiang
Province was foods, and in value they amounted
to 7.8 million yen. As Heilongjiang Province is
generally known as the largest energy producing
area in China, this result is a small suprise for us.

However, judging from net export to foreign
countries and domestic regions of Heilongjiang
Province of the left side of table 3, most of pro-
duction by industry of this region (mainly, crude
petroleum and natural gas, and coal mining) is
transported to other Chinese regions. So only a
few part is exported abroad directly.

Moreover, the net export industries in
Heilongjiang Province were 3 industries of min-
ing, foods, petroleum refinery products, and the
single largest export industry was foods.
Import industries of Hiroshima Prefecture were
12 industries including agriculture, forestry and
fisheries, mining, foods and others, and foods is
the fourth largest import industry. Because
these factors influenced mutually, foods industry
was thought to be the largest one.

Thirdly, however, shares of mining and petro-
leum products were bigger than foods in net
export of Heilongjiang Province. They account
for 0.32% and 0.35% of total exports respectively,
and the absolute amounts were not so big. In
other words, foods was the largest industry, but
in terms of share to net export, mining and petro-
leum products were more important in
Heilongjiang Province.

In the forth, the biggest exported industry



Table 3 Multi-sectoral economic dependency between Hiroshima Prefecture and Heilongjiang

Estimate Result Heilongiang(l million yer) The ratio to net  |Hiroshima(1 million yer) The ratio to net.
Integrated Sectors 21 Estimate net export Estimate net export  export of Ghina® |Estimate net export Estimate net export export of Japan(®
1o foreign countries 1o other domestic regions to foreign countries 1o other domestic regions
1 agriculture, farestry & fishing 0.00 ~9770.58 0.00 —48758.35 ~225899.65 1.75
2 mining 28.94 530034.99 0.13 ~204810.37 -45251.63 265
3 foods 4673.16 92002.63 .01 —47946.78 14081078 1.40
4 fabricated textiles 0.00 —98903.94 0.00] ~20611.54 127321.54 1.68
5 pulp & paper 0.00 -28570.97 0.00 ~12903.11 127902.11 1.08
6 chemical ~124.04 ~101711.33 -0.01 —18003.06 ~212018.94 0.00
7 petroleum refinery products 178.18 10763.39 0.01 —49066.13 -161515.87 295
8 building materials & non-metallic 0.00 -24755.30 0.00 -33642.14 511775.98 1.95
9 iron & steel ~15047.30 ~87869.79 -0.02 68872.90 -4120.73 5.77
10 metal products 0.00 —~15644.50 0.00 5687.80 30227.20 1.7
11 genral machinery —-10400.96 -63860.38 -0.0t 14120022 186375.78 3.06
12 electrical equipment -3320.20 -69732.82 -0.03 28790.47 —285406.47 032
13 transportation equipment ~4761.72 -29028.18 -0.02 486212.38 592684.62 5.25
14 precision equipment ~323.63 ~4905.89 0.00 1731.57 ~19943.57 0.22
15 miscellaneous manufacturing ~2.01 -9919.72 -0.01 ~19722.13 -110923.87 2.35
16 construction 0.00 0.00 0.00] 0.00 0.00 0.00]
17 electricity, gas & steam 0.00 6041.74 0.00 -20.09 ~107853.91 0.00
18 commerce ~3011.35 -12081.53 0.00] 18758.68 437069.32 1.07
19 transport & communications 0.00 -30140.25 0.00 29170.34 -6242.53 2071
20 finance & insurance 0.00 0.00 0.00 ~274.47 242539.10 0.08
21 other services 0.00 0.00 0.00 ~16589.36 ~132643.08 0.48
Total 3271095 5194157 0.00 298076.85 1084887.1% 1.00
(3%) 1 yuan =27.445384 yen
The amount of economic dependence|Estimate net export The ratio to The ratio to
[between Hiroshima_Heilongjang (1_mitlion yen) Hiroshima(®%) Heilongiang
1| agriculture, forestry & fishing 0.000 0.00 0.00
2| mining -0.092 0.00 0.32
3|foods -7.843 0.02 0.17
4|fabricated textiles 0.000 0.00 0.00
§|pulp & paper 0.000 0.00 0.00
6| chemical 0.000 0.00 0.00]
7| petroteum refinery products -0.631 0.00 035
8| building materials & non-metallic 0.000 0.00 0.00
9liron & steel 49591 0.08 033
10{ metal products 0.000 0.00 .00
11{ genrat machinery 18.191 0.01 017
12{electrical equipment 0.606 0.00 0.02,
13]|transportation equipment 14.281 0.00 0.30]
14{precision equipment 0.040 0.00 0.01
15 miscellaneous manufacturing 0.003 0.00 0a3
16| construction 0.000 0.00 0.00
17| electricity, gas & steam 0.000 0.00 0.00
18|commerce 1.844 0.01 0.06
19]transport & communications 0.000 0.00 0.00;
20} finance & insurance 0.000 0.00 0.00;
21]other services 0.000 0.00 0.00
Total 19.989 0.03 023

from Heilongjiang to Hiroshima Prefecture was
iron and steel, and it amount to 49.6 million
yen. Since the biggest export industry of
Hiroshima Prefecture was transportation equip-
ment and iron and steel was the third, this is also
an unexpected result.

However, iron and steel is the biggest import
industry of Heilongjiang Province, and transpor-
tation equipment is the third, in contrast to
Hiroshima Prefecture. Besides the import from
Hiroshima Prefecture is a 0.33% share in negative
net export of Heilongjiang Province, and the big-
It is thought
that our results reflected these relations.

gest value in import industries.

According to Hiroshima Prefecture 1990 Input-
Output table, the biggest export industry to
foreign countries and domestic regions was trans-

portation equipment, and its share in the total
export to foreign countries and domestic regions
of the prefecture was about 26.3%. The second
one was iron and steel, and its share was about
13.1%.
Hiroshima Prefecture exported 2 times of iron
1",  When we got the estimate export

and the share by the export share to foreign

The transportation equipment industry of

and stee

countries and domestic regions, the position of
iron and steel fell down and general machinery
became the second export industry. However,
in relation to import of Heilongjiang Province,

16 In share in total output in the prefecture, the big-
gest one was trade and it was about 11.6%, and the
second transportation equipment was about 11.5%
of.



iron and steel is an important export industry.

In the fifth, though the largest export industry
of Hiroshima Prefecture was transportation
equipment, it was just the third export industry
with relation to Heilongjiang Province. This is
contrary to the fourth point. In total net export
to Heilongjiang Province, it was around 14.3 mil-
lion yen, but the share in net export to
Heilongjiang Province was 0.3% and the second.
It was bigger than general machinery.

In the sixth, 10 industries were involved in
trading between Hiroshima Prefecture and
Heilongjiang Province in this table.

Items mentioned above are an outline of char-
acteristics of interrelationship.

5 Concluding remarks

We tried to estimate economic dependency
between Hiroshima Prefecture and Chinese
Heilongjiang Province by the indirect method.

If “world view” of economics reflects the real
world fairthfully, it means that each region in the
world is necessarily dependent on mutually.
However, so long as we do not use the “special”
Input-Output table made for certain specified
regions like a Chenery model beforehand, it was
impossible to measure multi-sectoral dependency
between regions so far.

If there are Input-Output tables of each region
and country and shares of mutual trade are
shown, our method can measure economic
dependency between any part of two regions, and
so it will be useful. Because of statistical con-
straint, an example of measuring dependency
between regions by a “simple method” like us is
not found except studies by Shishido [13][14]
until now. However, as for his method, the mea-
surement of mutual dependency between a
domestic regions or between domestic region
and a foreign country was main subject, and then
it was not the dependency between regions over
Besides, with

regard to his coefficient of trade relation, we have

the border as we have done.

got it by the method different from him.

The first point of limits and problems left to us
is a problem of shares according to each
country. In current Japanese foreign trade sta-
tistics, we cannot obtain multi-sectoral shares by
countries corresponding to an Input-Output
table.

export share to each country of domestic

Besides we cannot have the import and
regions, too. So far, there is no way but waiting
for preparations on statistics data in the future.
Secondly there is a methodological problem.
First, in this paper, we got each net export of
and Heilongjiang

Hiroshima Prefecture

Province. Next we got trade shares to Japan of
Heilongjiang Province and domestic shares to
Japan of Hiroshima Prefecture. Finally we got
the amount of dependency between two regions
from net export estimated of Heilongjiang Prov-
ince.

However, if import and export shares to China
of Hiroshima Prefecture is available, we will be
able to get shares of Heilongjiang Province in
China, and similar another calculation must be
possible from net export of Hiroshima
Prefecture. Of course, the result will be not nec-
essarily same (but the sign will be opposite) at
that time.

These are discrepancies from calculations by
substitutional indirect methods after all because
there is no data to show dependency among
some regions with multi-sectors. It is an inter-
esting problem to discuss how many discrepan-
cies are on economic statistics, but that is be a
problem left behind.

The third problem is that the data of China side
are given only as “net export” (or “net export to
foreign countries and domestic regions”). If
these data were released in the form of import
and export (to foreign countries and domestic
regions) corresponding to the data of Japan, we
may have made a little deeper analysis. If we
analyze dependency utilizing data of other coun-
tries and regions of import and export extracted

from, there will be some new findings.



Accordingly it will be the most important theme
to show many positive examples by other domes-
tic regions and other countries.

The attempt in this paper was a measurement
of economic dependency between two regions
over the border. After now, methods of positive
economic analysis suitable for the current world
situation of “globalization” will be necessary
more and more.

We hope that our method is a useful attempt
for that purpose.
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