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Open Economic Policy :
China’s Success and the DPRK’ s Stagnation

Jung -Dong Park
Fellow
Korea Development Institute

China and the Democratic People's Republic of Korea
{DPRK) opened their economies to foreign direct
investment in 1978 and 1984 respectively. However, the
difference in foreign direct investment inflows into the
two countries is great. By 1993 the total amount of
foreign direct investment in China had reached 290
billion dollars, in conirast, that to the DPRK was only
100 million  This paper analyses the economic policies
of both countries which account for the difference in
foreign direct investment.

(1) Background: The Establishment of
Free Economic and Trade Zones

At the Third Pienum of the Eleventh Central Committee
in December 1978, the Chinese Communist Party
adopted a policy of "opening up and revitalizing the
economy.” Following this decision, in rural areas an
Individual Contracted Responsibility Sysiem was
established  In urban areas reform centered on: 1)
granting business autonomy, 2) rationalizing the price
system, and 3) developing a socialist commodities
economy and employing pricing regulations. China
abandoned the foreign policy of maintaining closed
markets. The Paity actively pursued loans from foreign
governments, international institutions and banks, it
established special economic zones, and it attracted
foreign investors. Open arcas quickly multiplied They
began in isolated zones and then spread to larger areas
They began with Specizl Economic Zones, then Coastal
Open Cities, Coastal Economic Special Areas, Coastal
Provinces/Cities/Autonomous Areas, and finally they
opened in the Internal Areas

At the Third Session of the Seventh Supreme People's
Assembly in January 1984, the DPRK decided on a
policy of "development of foreign economic cooperation
and trade” and decided to expand its trade with socialist
countries by len times  Alter this decision, Kim Il Sung
visited the Soviet Union and the DPRK established a joint
venture law in September 1984, The DPRK government
entered into a Trade-Economic Cooperation Agreement
with the Soviet Union in 1985 and into & New Trade
Agreement with China in 1986 The DPRK also
proclaimed that it would make efforts to develap
economic relations with capitalist counsries. However,
the idea of establishing a free economic and trade zone
was rejected; the government feared that the influence of
foreign companies may result in political disturbances
among the people of the DPRK. The steps taken by the
government towards & more open economic policy were

too limited 1o have a positive effect; economic stagnation
continued The DPRK was forced to reconsider iis
policy . Thus, at the end of 1991, the government
proclaimed its intention to establish two cities, Rajin and
Sonbong, as a free economic and trade zone (Decision
No. 74 of the DPRK Administration Council). The zone
is located within the Tumen River delta, the bordering
area of three riparian countries: the DPRK, China, and
Russia.

(2) Policy Ditferences

t) The DPRK expects joint venture companies to
conduct processing 'on consignment', thereby giving the
DPRK partner control over the company without any
interference by the foreign partner. On the other hand,
Chinese-foreign joint venture companies are managed by
the Chinese side but through a decision-making process
involving both partners

2) The DPRK permits foreign investment in every sector,
including industry, transportation, telecommunications,
science and technology, tourism, finance, banking and
commerce The Chinese govemnment was maore selective,
it did not permit investment in telecommunications and
finance until recently.

3) The DPRK government particularly encourages
export-processing enterprises which are aimed at
overseas markets. These enterprises can benefit from
income tax reductions of up to ten per cent

4) The corporale income tax rate is fourleen per cent in
the DPRK free economic and trade zone, that is one per
cent lower than in China.

5) The government of the DPRK charges rent to foreign
companies, whereas the government of Dandong,
Hunchun in China does not charge rents for five 1o ten
years.

6) The DPRK provides foreign investors with land leases
for up to fifty years, however, in China {and leases are
available for seventy years

7y Labor distribution is strictly controlied by the DPRK
government; foreign companies can hire workers only
through indirect channels. However, in China foreign
companies can hire workers directly

Compared to China, the DPRK Zone has advantages in
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areas such as income tax and investment Its
disadvantages lie in areas such as rents and worker
recruitment.

(3) Support from Authorities

The Commusnist Party Comunittee, the sirongest organ of
power in China, decided upon a policy of opening up and
reform.  The pelicy also was endorsed by the
Administration Council and the Military. This general
support allowed for the successful impiementation of
policy and the dramatic economic and social changes that
ensued.  However, the policy ol opening up and reform
also has faced opposition  The conservative scholar Chen
Yun pointed out the potential negative aspects of special
economic zones. At a discussion meeting of the First
Sacretaries of Provinces, Cities, und Independent
Counties on December 22, 1981, he warned that "we
should learn from the combined experiences ol
Guangdong and Fujian Provinces. A special economic
zone should not be established in langsu province It is
necessary to fully consider not only the advantages of the
zones, but also the negative effects the zones will bring
about” Chen Yun continued his opposition to special
zones at a discussion meeting with members of the
National Planning Council on January 1982, He stated
that “all provinces are attempling to achieve
hreakthroughs by establishing special zones 1 this is
realized, foreign and domestic investors will start
speculating on a grand scale” However, debate was
sbout the future direction of the special zones, not about
the establishment of special zones,

In the DPRK the decision to establish the Rajin and
Sonbong free economic and trade zone, which was the
core of the country's open economic policy, was made by
the Administration Council (Decision No 74 of the
DPRK Administration Council), not by the Communist
Party. The Comnunist Party did not proclaim its support
for the Zone perhaps out of fear that an open economic
policy may ultimately destroy the communist system
The lack of a political consensus has resulted in frequent
changes to plans for the free economic and tracde zone
This inconsistency deters foreign investors.

(4) Open Policy With and Without
Economic Reform

in order 10 actualize modernization, China engaged in 4
reform of its economic system centered on the
introduction of an open market economy. The scope of
reform covered most areas of the economy, inciuding
agriculture, corporate business, price structure. finance
and distribution systems Deng Xisoping defined the
zones as "windows 10 advanced technology, management,
knowledge, and foreign policy.” China wanted to reform
its domestic system based on this open poticy in order to
expand employment, gain foreign currency. ant oblain
new technology

‘The management of a socialist country is very different
from that of a capitalist country. Foreign investors want
market mechanisms. They look for diverse markets, such
as markets for consumer commodities, markets for
products, capital and labor markets. 1 he DPRK does ot

seem to recogaize the importance of market mechanisms.
Apparently. the DPRK government helieves that
establishing a special zone providing tax reduction
incentives and cheap labor is enough to attract foreign
investors  The DPRK case reveals the ditficulty of
achieving economic success without overail reform.

(5) The Attraction of the Market

Chinese people want TVs, tape recorders. refrigerators,
and washing machines, the four items referred to as
"Sinshijian " Table | shows the discrepancy between
demand and supply of these four items  On Novernber
1994, eighteen awtomobile companies including Benz.
Porche. GM. Ford, Toyota, and Nissan participated in a
family car symposium in Beijing, These commpinies
hoped to be selected as car producers for China: the
competition was severe with GM going as far as to
introduce electronic cars  Foreign investors are greatly
attracted by the purchasing power of the Chinese

<Table 1> Supply Predictions for TVs, Tape Recorders,
Refrigerators and Washing Machines in China {in 2000}

. Tape ool Washing
V FHEN A [ .
Unit | TVs ﬂeco;dersﬂ RS hachings

Totat possession in 1980 {10,000 uniis 902 206 3B 26
possassion per 160 people usits 09 021 0034 0026
in 1380
Tota! possessicn in 2000 |16800units 23000 150000 6900 14500
possession per 106 peaple urils 184 i2 06 1B
The rate of supply in 2000 [%dhegsias 80 52 24 80
wthan area %ol 92 e 70 a0
rural area 75 42 15 36
increase of demand until  [10000unis| 22,100] 14.800| 6880) 14.470
2600
Tolal produckionin 2600 {10060urds]  2000)  1.800 850 1500

Source: Gheng, Xiu Sheng(ed), Chinese consurmption in 2000,
China Social Science Press, 1987, p 136

With a negative growth rate for the last five years, the
DPRK economy fuils 1o provide an attractive market for
foreign investors (Table 2). Those who have invested
already are looking for ways to sell their products in third
countries

<Tabie 2> Economic Growth Rate of DPRK

1980 | 1991 | 1992 ; 1883 | 1884
Eccnamic growth rate | —3.7 | ~52 | —76 | —43 | —1.7
Source: KDi Economic slatistics of DPRK, June, 1998, Seoul

(8) Political Stability

When making investment decisions, political stability
ranks high in the minds of foreign investors. China has
succeeded in providing a political stable environment.
Deng Xisoping's political strategy focused an economic
growth He explained his views thus, "China is still poor.
China's GNP per capita is only 300 dollars. Our aim by
the end of the twentieth century is to reach up to 800
doliars This is nothing to the developed countries, but it
is very important to us. We don't want war but endless




peace to achieve this." Therefore, China has tried to
develop its economy and to attain political stability The
US and Japan have lent their support to China's efforts,
and American and Japanese Companies have invested
significantly in China.

The DPRK also claims that it seeks peace and friendly
relations with other countries. Under the banner of peace
and friendship, the DPRK held symposiums in Los
Angeles, New York. Tokyo, Hong Kong, Beijing, and
certain European cities among other places. the uitimate
goal was 10 altract {oreign investment  However, these
efforts are often eclipsed by DPRK military maneuvers
such as the recent submarine accident  The result is a
loss of trust. As one potential investor explained, “there
arc 1oo many places in the world open to invesunent, why
would we invest in the DPRK where the economic and
political situation is very unstabie "

(7} Foreign Relations

Seventy per cent (23.7 billion dollars) of direct foreign
investment in China in 1994 was made by overseas
Chinese mainly from Tajwan, Hong Kong, and Macao
In the DPRK ninety per cent (135 miltion dollars) of
foreign investment in 1993 came from Korean Japanese
{pro-Pyongyang) The other investors were four Russian
companies, {our Chinese companies, a French company,
and a Swedish company

Most overseas Chinese invest in China for economic
reasons, while the investment by Korean Tapanese (pro-
Pyongyang} cun be considered a donution  The reasons
why South Korean, Korean American, and Korean
Japanese {(pro- Seoul) do not invest in the DPRK are as
follows:

i) Political Conditions: The South Korean government
adheres to a strict "one track approach to politics and
economics,” as a result, South Korean investors can not
invest in the DPRK without the permission of their
government  Overseas Chinese are not restricted in this
way by their governments

2) The economic power of overseas Chinese and
Koreans: There are 280 million overseas Chinese, most
of them (85%) live in Southeast Asia. The economic
power of overseas Chinese has fed mainland China 1o
economic success, this is especially true in Guangdong
and Fujian Provinces.

44 million South Koreans can not invest in the DPRK
without their government's permission. There are several
million overseas Koreans in Japan, China, Russia,
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America, efc , but among them there are few businessmen
with enough money to invest. Overseas Koreans can not
he the main driving force behind ¢conomic development
in the DPRK.

3) Legal incentives~ the priority law: China enacted a
law giving priority to overseas Chinese investors, thereby
providing an incentive {or Investment in mainland China
(Table 3). The DPRK has no such law. The government
has stated that "overseas Koreans also can invest in the
DPRK," however, it is unclear whether or not South
Koreans are considered overseas Koreans

4) The contrast between Taiwanese and South Korean
policies: The Taiwanese government did not permit
investments in mainland China until 1989 However, the
government gave tacit permission to Talwanese indirect
tnvestments in China through Hong Kong  Finally, in
October 1989, the Taiwunese government passed a law
permitting direct investment in mainland China. In 1993
there were 130 investments in agriculture, 3,811 in
manufacturing, 14 in services.

On November 1994 the South Korean government
adopted a policy of South-North Economic Ceoperation
The policy included experimental economic cooperation,
expansion of processing on consignment, businessmen
exchanges. etc. However, unlike Taiwanese policy,
South Korean policy lacked concrete plans and it was
subject to vurious changes depending on the state of
political relations between South and North Kores.

From an investment environment point of view. the
DPRK does not hold concrete advantages over China  To
attract foreign investors the DPRK must implement an
overall reform policy that has the open support of the
Communist Party and the military. It should encompass
economic reform, political stability, the establishment of
a priority investment law for overseas Koreans, and
dialogue with the South Korean government. Likewise,
the South Korea government must change its policy
toward the DPRK in order to improve relations. Namely,
South Koreun should embrace # long-term and macro level
policy towards the DPRK.

Most South Koreans believe that any investment to the
DPRK only benefits the DPRK, but this is untrue.
Investors can benefit from low production costs and tax
reduction incentives. In the long run, investment to the
DPRK can also help expand South Korean business to
Northeast China and Rassia, it can strengthen South
Korean foreign policy and facilitate the unification of the
Korean peninsula

<Table 3> Priority investment Law for Overseas Chinese in China

For 1983 4 Special priority investment iaw for Taiwanese investors
Talwanese in the spacial economic zane
Federa anily 1988. 7 Priority investment law for Taiwanese
faw 1984 4 Tax reduction law for Joint venture Company's export goods
FQ::%‘{'Q{S%S 1985. 4 Priority invastment law for overseas Chinese
mese 1886, 10 Priarity investment faw for foreign investors
Local iaw There were 88 laws for Taiwanese from 1981 o 1988

Source: Hong-Tack Chun, 'BFRK's Law System about Economic Cooperation South-North Korea', Hyundai Research Institute,

"The Reunified Korean Economy™ Jan 1995 p 67.
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Russia’ s Far East Oil and Gas Resources and
Production Sharing L.egislation
(Summary)

Victor D.Kalashnikov, Head of Energy Section
Economic Research Institute
Ear Eastern Division of the Russian Academy of Sciences

Among the main regions af the Russian Federation that
are rich in oil and gas there are three to four geographic
arcas in eastern Russia yet 1o be explored and developed
If such large scale exploration and development takes
place. it will strongly affect the economics and energy
supply of the eastern provinces of Russia. as well as
Russia’s domestic economy, trade, investment. and
politicad relations with neighboring countries,

New reserves of oil and gas discovered on Sakhalin
1sland and its continental sheif, deposits found in central
and south-western Yakutia, huge energy resources of
Irkutskaya and Krasnoyarskaya oblasts (the so cailed
Siberian Patform) can play a significant role in satisfying
the eneray needs of all of Eust Asia, parnticularly China

Estimuted deposits of the Siberian Platferm include

approximately 1,300 min tons of oil Gas resources of

3,600 bln. cu m are sufficient to ensure 40-50 bla cum
of natural gas extraction annually. There arc more than
30 discovered oil and gas fields in Yakutia. including
254 mln. tons of oil from deposits in the south-western
area (1wo targe fields) and 1,310 bin - cu m of nasural gus
from central Yakutia {ten lurge fields)

Among 62 oil and gas fields on the 1erritory of

Sakhalinskaya Oblast, seven fields belong to the category
of large deposits. 1t is estimated that Sakhalin's inland
resourees include 170 min 1ons of oif and 120 bln cu m
of natural gas. The deposits found on the continental shell
are much larger: 263 min tons of ol and §24 cu m of
natural gas Seven ol eight oil-and-gas {ields discovered
on the continental shelf are large in size. Totl estimated
potential resources of Sakhalin Island. including both
infand deposits and those of the continental sheif. may
include 3.360 bln cu m of natural gas and 935 min. tons
of oil

It is quite obvious that even after its recovery from the
current economic crisis Russia alone will be unable 10
provide adequate investment to develop all the resources
jocated in its custern provinces. Foreign investment is
expected to play a major role in energy resources
exploration, extraction, and management In addition 10
financial problems, the cold climate and the lack of
technologies and equipment needed te overcome
numerous technical obstacles make foreign oil and gas
companies an indispensable part of the cnergy resources-
based projects

Moreover. from a the long term perspective, the
retatively small domestic market for nateral gas and oil in
castern Russia wili limit the scale of development it the

export orfemation of the energy sector is oriented o
domestic needs only. 1 is not surprising. thercfore. that
there are plans o connect gas fields of the Siberian
Platform and Yakutia with neighboring countries (China,
Korea, Mongolia, and Japan) through gas pipelines of
lurge capacity. 1t is also expected that a significant
portion of crude olf extracted in eastern Russia will be
exported

In order to regukste foreign companies’ participation in
the energy sector development, the Production Sharing
Agreement (PSA) was enacted in the form of a Federal
Act in December 1995 This legislation does not allect
similur agreements negotinted carlier such as the first two
projects on the shell of Sukhalin [sland - Sakhalin-1 and
Sakhalin-2

PSA legisiation is designed 1o attract not only foreign
investors bul also Russian companies and individuals.
The PSA provides both the state and investor with certain
guarantics such as a share of the product for the former,
as u substitute for taxes. and ownership rights for the rest
of the product for the iatter, including the possibility of
exporting the product

Arbitration. including international arbitration, is also
envisaged by the PSA legislation. Both sides cun agree to
renegotiate the agreement and each side can propose such
a step i significant changes in circumstances shouid
arise The interests of foreizgn investors, for example. can
be affected by wdverse changes in custom tariffs. The
ticense for the investor can be revoked only in a court of
law. However, in such cases the PSA will be applied
along with the Law on Entrails Finally, those
development projects that involve the continental shelf
must be approved by the Federal Parlimment.

The Sakhalin-1 and Sakhalin-2 projects provide a real
1esting ground for the PSA and will indicute whether or
not the Federal Government c¢an succeed in attracting
significant financial and technicsl resources tor the large
scale development of natural resources

Sakhalin-1, which was faunched on June 10, 1898
consists of the Japanese company SODECQ (30 percent),
the Amcrican company EXXON (30 percemt), and two
Russian compunies, both reksted to ROSNEFT (17 and 23
percent)  The total cost of the project is estimuted at USS
15 billion with the lirst oil extracted in the year 2000 and
first pas to be extracted in 2005-2006. Before the rate of
return reaches 16.5 pereent the combined share of
investors in the product will be 85 percent, and the rest is
to be divided between the Federal Government and

- 33




Sakhalinskaya Oblast Total estimated resources include
281 mln tons ol oil. 421 bln. cu m of natural gas, and 33
mln. tons of gus condensate

Sakhalin-Z. enacted on June 21, 1996, is formed by
MITSUI (20 percenty. MITSUBISHIE (10 percent).
MeDERMOTT (20 percent), MARATHON (30 percent).
and ROYAL/DUTCH SHELL (20 percent). The total
cost of the project is estimated at USS {0 billion. First oil
is to be extracted in 1989, and first aas - in 2003 The
rite of return is 17 5 percent, and before this level is
actually reached, 80 percent of the product will be owned
by investors

The proposed trunk pipelines to link these oil and gas
fields with the southern coast ol Sakhalin Istand as welt
as the LNG plant will be able 1o service both Sakhalin-1
and Sakhalin-2 projects. The PSA also confirms that a
least 70 percent of all eguipment and construction
services will he provided by the Russian side, if the
quality, prices, and other terms are competitive.

Sakhalin-3 praject is likely 10 be developed with the
participation of EXXON NEFTEGS Lid . MOBIL
VENTURES Inc . and TEXACO EXPLORATION
SAKHALIN Inc -- they are the winners of the
international teaders conducted in 1993 Sakhalin-3
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invalves three oil and gas fields with total reserves of oil
estimated at 140 min. tons, gas condensate -- 70 min.
tons, und natural gas -- 900 bln. cu m Expected
investment is US$ 10-15 billion. All preliminary
negotiations were completed in mid-1998 and ali pupers
were submitted to the Federal Government for review and
approval

Implementation of these projects is critically important
for the economy of the Far Eastern Economic region.
particulariy Sakhatinskaya Oblast and Khabarovskiy
Krai. 1t is estimated that during the implementation of the
projects local budgets alone will collect about US$ 19
bitlion in taxes and other paymenis The machine-
building industry of Khabarovskiy and Primorskiy krais,
as well as the censtruction sector, will be provided with a
unique opportunity to secure huge orders and, thereiore,
tens of thousands of new jobs will be created. Ten years
from now. the export earnings of Sakhalinskaya Oblast
alone may reach USH 3.5 billion -- two times more than
its GDP in 1995

Translated and summarized by Visdimir [ Ivanov (Senior
Researcher, ERINA). original manuscript in Russian
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PERT-Econometric-Dynamic I-O Approach to Long-Term
Development Planning

Makoto Nobukuni
(Director, Research Division, ERINA)

industrial structure, and the impacts of technological

1. Framework of Approach changes on these sectors. To supplement this approach,
therefore, it is highly desirable to make use of an [-O
1-1. Purpose of Research framework. In our approach, unfike the conventional
Since its foundation, ERINA has tried to construct a extrapolation with a version of RAS method, we opt to
long-term development vision of Northeast Asia To this study the relationship between the shifl of the input
end, it has, and is, gathering information and data on the coefficients and the developmental stage in a full-fledged
economies of this region. The vision will be used 1o scheme
promote mutual understanding among the policymakers We are currently working on the analylical frame to
of the concemed countrics of the long-term development incorporate the above-mentioned elements and
potential of this region, and to resolve short-run and local characteristics for obtaining a development vision for
conflicts of interests in order to fosler a more Northeast Asia in 2010 or, perhaps, the year 2020 The
coltaborative policy basis. findings presented at the latter part of this note are an
example of how to specify the state of the economy at the
1-2. Methodology terminal year in this context. The overall flow chart in its
Conventionally, economic planning used to apply simplest form is presented below.

forecasting techniques, such as econometric models or
inpat-output tables (I-O analysis ) However, in cases of

, _ . Fig 1 PERT-Ecanemetric Approach to Development Planning
very long-term development planning, forecasting tends

i

to cause a wide range of errors. A typical example of this » iTarget per capita fncome for 2020 \ ‘4 --------- .
is that a small difference in the growth rate of a variable :
such as GDP will bring about a tremendous difference in !?opula!mn ;———-——!» :
its absolute value for the terminal year of the plan. This [_EDP % :
contemporary state of the art of development planning [reowwrevarysor AR P NSy !
- . Econometric Model“-*—MH - .{}ynamm =0 Model )
requires that we develop a new concept and framework to e BT TR T R L :
envision the development of the Northeast Asian (Secto;al GDP) f
economy over i periad of 25 years  Our concepi for this f_——‘ s i S iea T | :
envisioned development starts with a targeled value of OOR, | /l/ ALG%' . :
the policy objective, such as per capita income, rather e hooo . :
than trying to project the value itself. Then we derive the qu”"ad C?f“al 5‘°°k) ' Required fabor force | !
necessary conditions under which the specific target can L L S U - f
be realized, and analyse each necessary condition Depreciation rate] ! |
individually to agsess its feasibility. This concept has I A ! l
been developed into the schedule management methed of ( HEQU"IBd investments "\ l !
ithe R&D of the Polaris missile, called PERT (project Wi S : :
evaluation and review technique) Its application to long- y ;
term economic development was tried in the discussion No |
SkHaSkI" Tel '

of the Second Twenty-Five Year Plan for Indonesia while

. “\chiﬂ UO
one of the authors served the Indonesian government as ..

econonic development advisor. 1t was aiso applied to ) y Ves . Yes
assessments of the Tumen River Area Development ]Prc;ecl Salection !
Plan ! T !

A combination of an econometric model and the PERT ool - Yoo,
concept alone, however, cannot fully analyse the | E"ﬂ Bl

interrelationships between the macroeconomy and

1 Makoto Nobukuni, Discussion Papers on Long-Term Planning, I . & I, presented to the National Development
Planning Agency, Republic of Indonesia, 1990, 1992; Makoto Nobukuni, et al, "Economic Devetopment and
Overhead Capital Services: PERT-Econometric Approach 1o Development Planning,” Studies in Regional Science,
Vol 23, No. 2, Dec. 1993; and, Makoto Nobukuni, “Required Capital Investment for Tumen River Area
Development: An Application of the PER T-Development Planning Model,” Atlantic Economic Journal, Sep. 1396




1-3. Forecasting the 1-O Tabie

To assign the sectoral structure at the terminal year in
conjunction with the pre-set development target,
represented by per capita income, for example, we have
to develop a methodology to forecast the following: @)
degrees in the shift of input coefficients and final demand
veciors; b) value-added ratios for the respective industrial
sectors: <) labor input coefficients; and capital-output
ratios.  Qur approach will incorporate input coefficients
as {unctions of primarily income l[evel and, when
necessary, other supplementary variables, The
conventional method of forecasting the input coefficients
combined with & version of RAS methoed, is not a reliable
method for a very long period of planning.  Rather, we
will derive the behavior of major input coefficients in
terms of the development stage explicitly, and then the
minor cocfficients will be subjected to a RAS cajcuiation
to complete the [-O table

The individual elements of the final consumption
veclor will be explained as Engel coeflicients. Sectoral
demands from investments and exports will be derived
through analyses of internationally pooled duta because
these variables seem to be affected not only by the
income {evel but also by the resource endowments in the
region  Other elements, like value-added ratios, iabor
coelficients by sector and by the level of skill, and capital
input coefficients (row vector) wili be assigned separately
through analyses of the pooled data and time series on the
region of our interest in one way or another.

When survey data are available, of course, they wili be
fully used A survey method for the future state of the
inter-indlostrial structure 1s feasible if we invile experts’
assessments of the future state of technology in the
respeclive sectors, for instance (this type of approach was
tried in the policy analysis to cope with the energy crisis
in 1970's). Usually. however, such an approach is not
feasible especially for developing economies. The above
paragraph describes a non-survey method that will let us
complete the scheme even when direct survey data are
lacking

Once the whele framework described above is
completed, a probable industrial state of the economy in
guestion at any given level of development in the future
will be clearly and consistently envisioned.  The scheme
may be applied 1o the Tumen River Development Area,
Northeast Asia, or other development triangles

1-4. The Role of PERT-Econometric Maodel in
Deveiopment Planning

An econometric model will be used to specify the row
sums and column sums in the -0 table  Once again, the
key explaining variable of these will be per capita
income. The structural parameters should be estimated
using a wide-ranged sample embracing the target
development level. To allow for a full play of inter-
industrial linkages, the sample should be a controlled one
with respect to the size of economy or population,
economic environment, natural resources endowment,

ERINA REPORT Vel 14

and politico-cconomic systems

One of the advantages of the PER T-econometric model
is that it enables us to make a rather robust forecast of the
object variables because the structure lies in the
observation sample A potential shortcoming might be
that future technological change cannot be directly
incorporated; the structure extracted in the mode} is a
reflection of past technologies. The expected result can
serve, however, as a consistent reference point for very
long-ranged economic development. The derived capital
requirement will ailow us 0 judge how long the list of the
development projects should be in light of the targeted
income level

In view of the extensive data demand that this
approach will generate, and for the sake of a reliable

Judgment of the interpretation of results, collaboration

with the countries in question is almost vital

2. Interim Report?

2-1. Findings

After making adjustments to the original tables
obtained from the databases of MITI-IDE (Ministry of
International Trade and Industry - Institute of Developing
Economies) and UNIDO as well as from other sources,
Leontief type input-output coefficient matrices and
private consumption coefficient vectors became available
for statistical analysis on a 35-sector basis at producer's
prices. For comparative advantage in technological
study, coefficients were derived on a competitive import
busis.

From the point of view of a production function
approach, each output is determined by: (a) primary
factors (value added), (b} principal inputs {raw materials)
and (¢} supporting inputs, such as transportation, energy,
distribution and finance In the present paper, we take up
mujor inputs, transportation, primary factor and final
demand components. Energy and other supporting inputs
are 1o be anaiysed in our later study

Although the sample size is not sufficiently large for
statistical inference, some important empirical evidence
drawn from our cross-section study can be summarised g
follows:

A Aggregated Major Inputs: Similarity of Techoology
by Sector

In mast cases, each secior features the principal inputs
mentioned above.  For instance, agriculture is
characterised by major inputs such as seed, animal feed,
fertiliser and pesticide, whereas auwtomobile production is
characterised by steel, tires, engines and their parts,
electronic systems and glass. We first note that there is
fundamental similarity in aggregated principal input
components in terms of the coefficient of variation (CV)
as shown in Table 1, regardless of the differences in per
capita income fevel, resource endowments and advances
in technology. As compared with other inputs such as
transportation, the principal input coelficients indicate

%]

The section is a part of “International Comparison of Leontief Input-Output Coefficients and Its Application 1o

Structural Growth Pattern -~ With Special Reference to Northeast Asia: A Progress Report,” {Shishido, Nobukuni,
Kawamura, Akita, Furukawa), read a1 the 1996 annual meeting of the Pan Pacific Association of Input-Cutput

Studies (PAPAIOS)
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smaller variations, but they are higher than primary inputs
in terms of CV.

Table 1. Principal Input Coefiicients and Supplementary
input Coefficients for 45 Samples

Principal Input Cosfficients
+ v 3
Agriculture 0229 0379 0015 1178
Food 0309 01496 0024 (530
Textiies & Agparel G467 024 0020 0 806
Charicals ©0200 0385 0031 060
Ceramics £08d (955 0060 053
fron & Steel D348 (588 (042 0852
Non-lerrous matais 0192 0964 4024 0725
Metal products 0332 0269 G027 G723
General machinery ; 0167 0510 0624 (948
Electrical machingry ' 0334 0297 04825 0922
Mator vehiclas 018t 048t 0me 0578
Precision machinery 0142 0438 0027 1239
Constryction 0.247 0.275 0.035 0.699

B Supplementary inputs: A Case Study on
Transportation Cost
(1} Theoretical Discussion

The required amount of social overhead capital (50C)
services per unit of output of the sectors depends upon,
among other variables, on the configuration of the area of
the country. For instance, the flatter the contiguration of
the borders or the coast lines is, the longer the average
transportation distance will be for the input materials to
be supplied to the production sites. [f the configuration
is "fat" rather than (lat, the average origin-destination
distance will be distributed more or less uniformly.

This difference in configuration may be represented by
the ratio of the land area (A} to the length (L) of the
configuring nationad borders  However, since mere size
of the area tends to make this ratio greater, we must
modify this ratio to meusure only the change in the
configuration  For example, in the case of & circle with
radius r, the ratio will be 7 1%2 7 r = 1/2, implying tha
the greater the area, represented by 1, the greater the
ratio. In this case, the standarclizing tactor will be r or
square root of the area (A), neglecting the constants
Thus, we used (A/LWA, or (Y A/L) as the indicator of the
roundness or fatness of the area® This measure, together
with per capita income growih and population density,
which is also a surrogate variable of the utilisation rate of
SOC, scem to cxplain the patterns of the changes in the
input-output coefficients

(2) Estimation Resuits (Figure 2}
Agricultaral Sector
The input coelficient for agriculture from
transporiation and telecommunications sectors, TA,
represents the transportation services required for a unit
amount of production in the agricultural sector  The

estimated equation is:

TA= 0014+ LEIE-D6(Y) - 5 28E-THY' - D0328ALY - 34133(P/A) (T-1)

(350 (210 (-104} (229 179
B=07193  R=01M0  SE=0005  DW=20008

E-x in the coefficients shows the power X of base 10: AL
stands for the area configuration indicator discussed
above: and P/A stands for population deasity  As
expected, the coelficients of both AL and P/A are
negitive and statistically significant a1 5% and 10%
levels, respectively. This implics that the closer the
business tocations and the more dense the population
distribution, the transportation service is efficient in the
agricultural sector. When these two variables are omited
from the regression, TA shows @ steady increase with the
per capita income level  The logarithmic specification of
this equation shows more or less the same features
Chemical Industry

A seanter diagram of the input coefficient trom
transportation to chemical industry (TCH) shows & U-
shape relationship, with the minimal falling at around
US$5.000 of per cupita income.  This may be a result of
chunges in the input-and product-mix as economies
devefop Conseguently, the transportation services
requirement tends tirst to fall and tums around upward
after passing the intermediate economy level The
increasing cost of transportation services may be due to
the fact that fine chemicals, produced in advanced
economies tend to require rebatively more costly special
devices in their transportation which more than ofiset the
increase in the value of the products themselves.

TCH =-00020 - 0 0163Ln(Y) + 0 010Ln(Y¥- D C140LRALY - D BOSILaP)ANT-2

CO0d LHE ] 220) +323)

R=0321 R=00  SE=0080 DW=1311
In this equation, the coefticients of AL and P/A in
logarithem are negative, and statistically significant at 5%
and 1% levels, respectively. We confirm, thus, that in
sectors that are related to heavy or voluminous
materials/outputs can earn benefits from locational
advanlages in transportation efficiency.

C  Primary Inputs Costs - Value Added Ratios

Clearer patterns could be observed for primary input
costs by sector, as shown in Figures 3. Primary input
costs for agriculiure (VS1) tend to {all during the entire
stage. In other words, agriculture before industrialization
is featured as a high value added sector, but gradually
starts to fall as mechanization takes place, with labour
input being substituted by intermediate inputs such as
energy and fertilisers. This process continues and
acceferales as income increases

VS1=0.5837 + 00741Ln(Y) - 0.0087Ln(Y)* (V-1

{2 46} (100) 173

R:= 04843 R=04592 SE=00788 DW =165l

The manufacturing primary input ratio (V82) gives
rather unstable results, though the average ratio is
detinitely lowest  The signs. however, seem to show

3 Nobukuni and others (1093), the "Economic Development and Overhead Capital Sevvices: PERT-Econometric
Approuch 10 Development Planning”-An [nternational Comparative Analysis of Economic Development
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carrect directions in U shape, though insignificantly. In
our later study, we are planning to disintegrate the
manufaciuring sector in order to improve results
V82 =03386 - 0 0159Ln(Y) + 0.0020Ln(Y¥  (V-2)
(207 (-0.33) (0.56)
R=0 1001 R*=0057i SE=00542 DW=12743
Tertiary sectors in general (V83), tend 10 remain stable
in high vaiue added ratios. However, to represent a U
shape development pattern, sample elements are still 100
widely scattered
V83 =1 0679 - 6.1240Ln(Y) + 0 0D086Ln(Y) (V-3
496) (-192) {1.86)
R=00868 R=00423 SE=00724 DW= 13088
Overall, an aggregate value added ratio for the entire
cconomy, ie a weighted average in value added ratio
(VA} tends 1o show a slight U-shape as per capita income
grows. At the first stage the economy is dominated by
agriculture, implying that it is characterized by an
averiage high value added ratio. At the second stage, the
average value added ratio starts to decline, as the
manufacturing sectors characterized by low value added
ratios start 1o grow rapidly. At the third stage of post-
industrialization, terliary sectors also grow faster and
manufacturing sectors tend to become mature with the
rising value added ratios. These two factors tend to raise
the average value added as in the United States. This
stight U shape patiern of the average value added ratio or
primary input ratio is summarized by the three-sector
modei of Colin-Clark type
VA =1 1086 - 01627Ln(Y) + 0 0107Ln(Y)? (V-43
{549 {272 (2.50)
R:=02076 R%=0 1690 SE=00670 DW= 22526
The U shape pattern of the average primary input ratio
also indicates that the average ratio of intermediate input
tends to foliow an inverse U shape pattern with its peak at
the stage of heavy industrialization as in Japan in the

1960's and Korea in the 1970’ This temative hypothesis
has many socio-economic implications in the context of
long-term economic development  In terms of Leontief
multipliers, whether backward or forward, countries with
the highest intermediate input ratios (or lowest value -
added ratios) tend to have the highest values ol the
multipliers, strongly stimulating their economies, as in
the present dynamic Asian developing countries. The
Leontief multiptiers tend to weaken, as the economy
becomes mature with higher per capita income and
wages. Similarly, demand for money in terms of
Cambridge "k" also tends to surge as the economy grows
to the middle- income {evel and then falls graduaily as the
economy saturates at a higher per capita income level

Figure 3

.00 Valus Addsd Raties by Sector
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D Final demand -- Private Consumption

Since international comparison of private consumption
pattern in [-O tables has been dealt with by many
cconomists, we cun only confirm some of their findings.
Changing demand patterns in economic development are
clearly expressed by Engel's Law, as shown in Figure 4
{t should be noted in this context that food and beverage
consumption is affected significantly by population
densitly, a proxy of land prices.
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Figure 4 : Shares of Privale Consumption by Major
L Food and Bevearages
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E Features of Heilongjiang Provincial 1-O Table
Heilongjiang province, located in Northeast China,

covers 454 thousand km?2 and has a population of 37.0

million. It is as large as Spain or Poland, however, it

accounts for only three percent of China's total

popuiation. It is an important base for supplying crude

oil and food Heavy industry, in particular chemical

industry, is also a fast growing sector with a high

specialization coefficient

The Heilongjiang table, available from The Statistical

Yearbook 1995, was compared with the 1932 Chinese

national table as shown in Table 2

a  There are many similarities between China as a
whole and Heilongjiang in input coetficients for
major inputs, final demand expenditure cocflicients,
and the putterns of production

b  Transportation coefficients, as compared with
theoretical values in Table 6, indicate a remarkable
fitness in Heilongjiang's chemical und construction
sectors, while a higher tendency in its agriculture is
likely Lo be affected by a relatively Tow population
density and an unusually thin configuration of the
Province. National coefficients are genesally in line
witls theoretical vatue in agriculture, but other sectors
show slightly lower values than theoretical ones.

¢ Value added ratios in Heilongiiang for 1992 are
generally lower than the theoretical values The main
reason for this is the retatively tower controlied
service charges in the service sector and fower prices
in manufacturing

d  The coefficients in private consumption are broadly
in line with theoretical values except services (C5)
which are extremely low for both national and
Heilongjiang averages This probably reflects the
lower comtrolled service charges mentioned above.

2.2 General Observation of Sample

The estimates are based on a pooled-data sample of a
maximum of 45 elements. They are scattered in a wider
range for the lower income economies. This suggests
that the choice of the sample should be based on the

conditions of allowing full-fledged practice of inter-
industrial linkages within the domestic economy so that
deviations and irregularities can be eliminated from the
sample This condition calls for a centain degree of
controlled sampling. Although we focused some
attention on this matter, some inadequate elements that
still remain in our sample, must be improved in our lute:
study

2-3. Future Research

Data on inter-regional flows between the three
provinces and other areas in China will have 1o be
collected if more advanced regional analysis is required
Afler consistent tables for [-O analysis become available,
this data wifl be the essential core of our regional policy
study on Northeast China and neighboring regions

As for the international cross-section analysis of 1.0
coefficients, the scope of our study is expected to expand
in the near future especially for cnergy and supporting
services, strengthening the empirical basis of our study.
Additional cxplanatory variables should also be
introduced in our cross-section regression models by
sector, 48 we enlarge our basic I-O data base

Table 2. Comparison between National and
Heilongjiang -0 Tables, 1992

Nalional | Heilongiang | Thearelical Values

1 Transporation

TA 00t a0y 4910

TCH (020 04028 0028

TCO 0.030 0.038 0036
2 Primary input {Value Addzad)

VA 0.389 0446 0583

V81 0613 0675 4703

V52 {3.265 0243 0315

V&3 0460 0.458 0.62%
3 Private Consumption

CFg 9519 1476 G411

CCs B075 0054 0071

cs 0.092 0.084 o217

o 39_..,
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