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ABSTRACT 

A systea dynamics •odel of socio-econo•ic develop•ent of Barbin in 
China has been presented in the fra•ework of the integrated econoay-energy
environaent syste• planning. 

The •odel si•ulates the activity •echanis• of national econoay of 
Harbin by taking the fixed capital of each industrial sectors as a •aJor 
variable and controls the syste• behaviour by taking the gap of energy 
supply and the gap of energy invest•ent as feedback signals. Therefore the 
pre-established develop•ent targets of national econo~v can be reached by 
readjusting the invest•ent allocation and production structure towards 
eli•ination of the energy and investaent gaps. 

Through a series of policy si•ulation, several socio-econo•ic 
developaent planning scenarios of Harbin for year 2000 have been co•pared 
with each other by exa•ining so•e key issues, such as growth rate, 
invest•ent ratio, invest•ent allocation tenency and production structure 
readjust•ent as well as i•prove•ent of scientific, technical and 
•anage•ental level, etc. The resulted policy suggestions were proposed with 
•uch attention being paid by dicision •aker authority. 

This •odel can run on the personal coaputer Under the support of the 
Professional DYNAMO Plus softwarP, and try to connect so •odel to other 
technical •odel, such as energy forecasting •odel, aulti-object opti•un 
energy suPPle •odel, etc. An idea which is about SD co-operated with other 
•ethods bas been presented and that is the direction of the syste• dyna.ics 
•ethod develop•ent. 

1. Socio-Econo•ic Syste• Analysis in Barbin 

General situation: 

• Geographic location: Barbin is situated in the Southern part of 
Heilongjiang province, the northern•ost province in China, on the •iddle 
reaches of the •ain strea• of the Songhuajiang River. Barbin covers an area 
of 7000 squar~kilo•etres, which include 7 ad•inistrative districts na•ed 
Dao Li, Dao wai. Tai Ping, Dong Li, Xiang Fang, Nan Gang and 2 counties 
na•ed Bulan, Acheng. 

• Political position: Harbin is the provincial capital of Heilongjiang 
province. Harbin is also the econo•ic, transportation and cultural centre 
of the province. 
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• Natural condition: Although Harbin as an industrial center, has no 
own natural resources, the area around the city is rich in natural 
resources, such as petroleUI, natural gas, coal, iron, forest and 
agricultural products. These natural conditions are very favourable for 
econoay develop1ent in Harbin. 

Social and Econo1ic Situation in Harbin 

In 1985 Harbin has 3.81 1illion of population, of which 2.63 1illion 
are in urban area. With the rapid growth rate of 11.1% in industrial and 
agricultural production, as an industrial city where there are 3632 
industrial enterprises, its gross output value of national product per 
capita is 1400 Yuan in 1985, and 1925 Yuan in 1987, which are 1uch higher 
than national average level (793 Yuan in 1985 and 1023 Yuan in 1987). 
Si1ilar to the "overheat" of econoay growth over the country the growth rate 
of industry in Harbin is also too fast, as to cause .uch unfavorable 
consequences such as over large scale of invest1ent in capital construction 
beyond allowed level financially, tight shortage of energy, raw aaterial and 
extreaely heavy burden of railway traffic invest1ent, as well as inflation. 

The 1ain characteristics and proble1s existed in the current econo1ic 
syste1 of Harbin. 

• Industry structure 

The composition of industry product value by sector in Harbin is shown 
in Table 1, it can be seen that 1echanical industry, the core of which are 
three large scale well-known power equip1ent 1anufacture plants (Electric 
generator, Boiler and Turbine), forms the "pillar" of the whole econoay of 
Barbin. 

For 1achinery industry its output value amounted to 40.9%, 1uch higher 
than national level (about 22.5%). As an i1portant energy equip1ent 
1anufacture base in China, the a1ount of the electric equip1ent produced in 
the city account for one-third of the total production in China. However on 
other hand, this heavy industry- doainated industrial structure causes 
higher deland for energy and raw 1aterial, but lower net output, and there 
are 1uch potentials to be brought into play for light industry • 

• Aged equip1ent with low production efficiency 

Most key industrial enterprises, equiped during 50's-60's year have 
already aged without renewal. The technical backward equip1ents are still 
in production line with low efficiency. This situation becoaes worse for 
those Iiddle and s1all scale factories. The extent of equip1ent aging can 
be 1easured by'ratio of net value after depreciation to original value of 
fixed assets in industrial sectors, as shown in Table 2. 

Fro1 the table, it can be seen that due to depreciation the net fixed 
assets remained for so1e industrial sector are only 57.6%. As a result, 
their productive efficiency are lower than average level over the whole 
China. 
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Table 1 The Co•position of Industrial Product 
Value in Harbin 1985 (in 100 •illion Yuan) 

System Dynamics '90 

------------------------------------------------------------------------
Code Sector Output value % 

Food, Drinks & tobacco 
Textile (incld.synthetic fabric) 
Electric and theraal power 
Petroleua Processing 
Coking, gas etc. 
Che•icals 
Medicine 
Building Materials 

11.33 12.8 
5.70 6.4 
1.50 1. 7 
1.81 2.0 
0.13 0.1 
3.30 3.7 
3.10 3.5 
3.35 3.8 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

Machinery •anufacture (incld. Electrical Equip•ent) 
Electronic products 
Other 
Total 

36.20 40.9 
0. 77 0.9 

21.37 24.1 
88.56 100 

Table 2 The Ratio of Net Value to Original Fixed 
Assets in Industrial Sectors in Harbin 

(in 100 •illion Yuan) 1985 

Sector Net Original Ratio 
value value % 

------------------------~--------------------------------------------------
Food, Drinks & tobacco 305 
Textile (incld.synthetic fabric) 264 
Electric and theraal power 300 
Petroleua Processing 66 
Coking, gas etc. 32 
Che•ical 134 
Medicine 97 
Building Materials 303 
Mechanical •anufacture (incld. Electrical Equip•ent) 2007 
Electronic products 39 
Other 818 
Total 4365 

• Lower invest•ent effect 

398 76.6 
374 70.6 
510 58.8 
100 66.0 
39 82.1 

216 62.0 
137 70.8 
420. 72.1 

3483 57.6 
59 66.1 

1443 56.7 
7179 60.8 

To i•prove the aging proble• of industrial equip•ent, •uch invest•ent 
have been input to increase the fixed assets in Harbin during recent years. 
But •any advanced production lines introduced with the invest•ent do not 
bring obvious.econo•ic return as •uch as expected for so•e reasons such as 
lower •anage•ent: level,poor technical skill, shortage of energy and raw 
•aterial supply; and their prices rising. Table 3 illustrate the invest•ent 
effect indicated with the output rate of per unit value of fixed assets, and 
as a whole industry • 

• High expense during productive process and low net output 

Table 4 gives the co•parison between gross output value and net output 
value in industrial sector in Harbin in 1985. Ins~ite of the rapid growth 
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rate in gross output value these years, the growth rate in net output value, 
· in comparison, is lower than the foraer. It aeans during productive 

process the expense increase over ti1e resulting lower value-added. 

Table 3 The Output Rate of Per Unit Value of Fixed 
Assets in Industrial Sectors in Harbin 

(in 100 Yuan 1987) 

Sector Output rate Output rate in 
in Harbin average in China 

Food 154 235 
Textile 127 200 
Electric and ther1al power 30 33 
Petroleua Refinary 171 212 
Coking, gas etc. 22 71 
Che1ical 170 115 
Medicine 292 
Building Materials 79 89 
Machinery 1anufacture 91 106 
Electronic products 144 172 
Other 
Industry Total 94 104 

Table 4 The Co1parison Between Gross Output Value and Net 
Value in Industry in Harbin, 1985 in real price 

(in 100 1illion Yuan) 
Gross Net 

Sector output output Ratio 
value value % 

Food, Drinks & tobacco 1084 
Textile (incld. synthetic fabric) 477 
Electric and ther1al power 149 
PetroleUI Processing 216 
Coking, gas etc. 18 
Che1ical 301 
Medicine 257 
Building Materials 276 
Machinery 1anufacture (incld. Electrical Equipaent) 3334 
Electronic products 51 
Total 8159 

272 
139 
69 
69 
2 

77 
78 
96 

1057 
18 

2423 

25.1 
29.1 
"46.3 
31.9 
11.1 
25.6 
30.4 
34.8 
31.7 
35.9 
29.7 

The reason for that is related with technical processing condition and 
unreasonable price syste1. 

• Shortage of energy supply 

A great a1ount of coal are needed in Harbin for space heating in winter 
season which lasts longer than six aonths. In 1985, the fuel consUiption for 
space heating was: coal 370.5 lOKTon and fuel oil 46.22 lOKTon, that 
accounted to 60% total fuel consuaed in Harbin. This additional energy 
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consumption, which is not the case in southern China, aggravate the existed 
shortage of energy supply, which bas occured with dra•atic growth of 
economy. In winter •an.v factories have to stop productive activities in 
order to keep space heating. The estiaated economic losses would be 6 
billion Yuan during the 6th Five-year-plan period (1981-1985). 

S011ary: Although a great progress in econoay has been achieved during past 
ten years, the economy syste• of Harbin appears relatively so1ehow 
"heavier", "elder", "slower", co1paring with several other large cities. So 
the municipal government has been finding ways to 1ake the econoay syste• 
full of activ-ity and steady growth. 

2. Model Introduction 

The systea dynamics aethod is selected for modeling of social econo1ic 
develoPtent, which could siaulate the econo1ic develop1ent and comprehensive 
analyze the relationship between social economy and the energy deland, in 
•aero-level. 

• Why I select SD 1ethod 

Co1paring to econoaetrics and aathematical programaing the SD aetbod 
has its own advantages: 

First of all, SD method has directly perceptible sense to describe the 
syste1, and bas strong· capacity to present the insight of the systra 
structure. So it is •ore suitable for stud.ving the s.vstea which have 
coaplex structures and 1uch coupling relationship. The econo1ic developaent 
of such larger industrial cities as Harbin is not only restrained by the 
energy supply and the environ~ent pollution, but also connected with such 
factors as scientific technology, education, population, etc. As to the 
internal of economic syste1, it has the relationship of complex restraint 
and influences among various branches. The econo1ic structure and relation 
a1ong various factors determine the overall behaviour of the syste• of 
Harbin. Fro• aethodlogy point of view, the way of thinking that SD provides 

. for syste• analysis, aake it selves auch suitable as a powerful leans to 
si•ulate the structure of systea distinctly. 

The second, the model established by using SD aethod is a structure 
si1ulated 1odel. Once the 1odel can •ore accurately represents the 
structure of actual syste1, •any kinds of policy testing can be done with 
the SD 1odel, and it can offer convenient aeans to search for the better 
ways of the city developaent .and the policy of energy and environaent. 

The third, SD •ethod put e1phasize on description the of syste1. Of 
cause the data also plays a very i1portant role in the 1odel, but the 
require1ent for data accuracy and data saaple length is far less strict than 
other 1ethods. Therefore it is •ore suitable for the area where the 
statistical work is not perfect, especially where the statistical standards 
changes frequently. 

The .fourth, the SD aethod is convenient for laking dialogues between 
the 1odel and decision •akers. 

The logical flow chart of SD 1odel is shown as Jig. 1. 
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Fig. 1. Logical flow chart of SD 1odel 

Quantitatively Studying the Other City's Econo1ic 
Harbin's Econom~c Develop1ent Develop1ent SD Model 

I 
• LSD Modeling 1 
•J 

Cause-and-effect 
Infor•ation-feedback 

Diagram l Collection 1 
of Data 

l Flow Diagram I l Analysis and l 
Processing of Data 1 

I DYNAMO Progra••ing j 
I 

• I Regression of Model Para•eter 1 

1Test of Structure of Modell 

[ Simulation 

Result Outputf 

lResult Analysis and Policy Suggestion 

• The thinking of 1odel designing 

The feedback loop structure of socio-econo•ic syste1 in Harbin is shown 
in Fig. 2. 

Main idea is to guarantee the Harbin's national income (total product 
of society or gross production value of agriculture and industry) as 
prerequisite, and refering to the develop1ent progra11e of every depart•ent. 
we adjust the input and output of different department to 1eni1ize the gap 
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of energy supply and the gap of energy invest1ent. 

Fig. 2. The feedback loop structure of socio-econo1ic syste• in Barbin 

Harbin, as a syste1, should achieve its overall goal of develop1ent. 
There are laDY ways to be chosen to achieve the goal. Econo1ic develop1ent 
faces two ilportant restraint factors. One is invest•ent, the other, 
energy. So we can take the gap of energy supply and the gap of energy. 
invest1ent as a feedback to control the behaviour of the whole syste•. On 
the other hand the ratio of input to output and the energy consUiption per 
unit of product are quite different fro• each other a•ong defferent branches 
of industry. So by adjusting the allocation of invest1ent in different 
branches, · we can control the readjust•ent of production structure that can 
give negative influentces on the gap of·energy supply and gap of energy 
invest1ent (i.e. eli1ination), and then, in return. pro•ote the econoiY 
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development along this way to its goal. 

On other hand, fixed capital and quantity of labour e•ployed can 
represent the production scale of each.depart•ent, and the fixed capital per 
capita reflects the intensity of capital and the intensity of technique. 
Therefore we use the fixed capital of branches as a •ain variable in the 
•odel. So by increasing the fixed capital transformed fro• invest•ent and 
by i•proving the fixed capital output rate due to scientific technology 
progress, we can forecast the output value of every branch. 

3. Develop•ent Targets 

As Harbin is a large scale socio--econoay syste• and an urban ecological 
syste•, the long ter• develop•ent planning should be for•ulated base of on 
correct strategies and policies. 

During 1985-1987, the •unicipal planning authorities proposed a docuaent 
"Socio-econoay development strategy for year 2000 in Harbin", in which the 
•ain socio-economic develop•ent scenarios can be classified as shown in 
Table 5. 

Table 5 Socio-Econo•ic Scenarios 

Item 1985 1990 1992 1995 2000 

• Total Product of A:105.4 175.6 250.9 380 
society 8:105.4 204.2 320 
(in 100 •illion Yuan) C:105.4 175.5 320 

• Growth rate of A: 10.7 7.4 8.9 
total product of B: 9.91 '5.94 
society (%/a) C: 7.56 7.97 

• Gross output value A: 76.3 131.1 190.8 299 ' 
of industry B: 76.3 153.5 250 
(in 100 •illion Yuan) C: 76.3 130.3 250 

• Living floor space A: 6.0 8.0 
per capita B: 6.0 8.0 
(sq.•/aan) C: 6.0 8.0 

Here scenario A called Econo•ic benefit oriented scenario, •eans a 
higher growth rate strategy, at which the total product of society will 
reach 38.6 billion Yuan in year 2000. Both scenario B and C •eans lower 
growth rate strategy. The annual growth rate between 1985-2000 would be 
7.77 X lower than 9.02% of higher one. However, on the other hand, there 
are difference in the growth rate between scenario B and C in 1992, when the 
current session of the •unicipal govern•ent will be at the expiration of its 
ter• of office. The for•er scenario tries to pursue a higher growth rate 
than the latter in 1992 to see what influences would happen on the future. 

Of cause there are so•e other scenarios •ay be taken into account, such 
as energy saving oriented scenario, etc. 
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To realize these atbitious targets that need great efforts to be 1ade, 
the following strategical factors would be considered: 

• Integrated equilibreu.: including 1aterials, finance, 1arket, 
labour, foreign trade and so on. 

• Har1onized (coordinated) and synchronized develop1ent pattern 
associated with econoay, energy and environtent. 

• Reasonable growth rate and proportion of consu1ption to accu.ulation 
over the ti1e horizon. 

• "Til ted" allocation of li1ited invest.ent a1ong variety of 
industrial branches in order to guide the direction of adjust1ent of 
industry structure. 

• Full use of advantage of industrial base in Harbin. For exa1ple, 
1achinery and electric equip1ent 1anufacture, food processing, che1ical, 
textile, 1edicine and building 1aterial industry should contribute 1ore to 
the national econoay. 

These scenarios can be input in socio-econolic develop1ent SD IOdel with 
which a series of policy si1ulation can be run through interactive way in 
order to investigate some key issues that the 1unicipal authorities 1uch 
concern, such as econoay growth rate, industrial structure and invest1ent 
rate as well as investment allocation. During the si•ulation running, three 
policy factors, which affect actively the econo1y develop1ent of Harbin, 
i.e. investtent rate, output rate and STH level* for respective sector, were 
taken into account in order to exa1ine the syste• behaviour. Thus the 
detailed pattern of the scenario, for instance, the co1position of the 
industrial product by branch.. can be generated in this way. 

*Note: STK level 1eans Scientific, Technical and Kanagetental level, that 
is a relative index to Ieasure the quality of an econotic sector and to 
coordinate the syste1 development. 

4. Policy Si1ulation 

• Econo1ic growth rate 

The SD si1ulation for those three scenarios A, B, C, resulted in three 
different econo1ic growth curves respectively that are shown in Fig. 3. 

According to the current real econoay situation in Harbin, the econo~v 
develop1ent is undergoing a transition stage fro• growth speed oriented to 
econo1ic benefit oriented. 

Neverthless keeping a certain steady growth rate is still one .of key 
focus for the econoay developtent. With this point of view, it can be found 
that sceranio 8 that tries to pursue a higher growth rate in 1990-1992 
period through, will retain a "over heat" status during the period that has 
proven to go against the laws of healthy developtent of econoiY and is being 
overcote by the current econo•ic adjustlent·policy, and then will fall down 
to a 1uch slower status which does not 1ake sense and cause unfavourable 
consequence for future developtent. 

On the other hand however, scenario C appears a steep slope of 
reduction in econoay growth rate after 1987 that seets~unrealistic in real 
case because of inertia of econoay develop1ent. Nevertheles scenario C, 
after all, is a receptible option in the case that.lilited accu.ulation of 
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invest•ent funds can not ~eet the deland for hi~h speed Hrowth of econoaY. 
Therefore scenario A which avoids both shortcoaes is thought to be aore 
reasonable. 

Fig. 3. Growth Rate of Total Product of Society in Harbin 
Scenario A, B. C 

12~--------------------------------~ 

o Scenario A 

+ Scenario B 

~ Scenario C 

Yoar 

For scenario A, the SD siaulation can output the correspondim~ 
1essages on require•ent for output rate of fixed assets (also for STH level) 
and invest•ent rate as well as its allocation, as shown below in Table 6. 

·Fig. 4. 

output rate of 
fixed assets 

1985 
1. 75 

2000 
2.19 

increase rate 
1.5%/a 

Table 6 Invest1ent allocation for Scenario·A 

Sector 1985-2000 Investaent percentage 
(100 aln Yuan) 

Industry 175.5 4U.9 
Other •aterial sectors 63.2 14.7 
non-•aterial sectors 87.8 20.5 
(excld, residence) 
Residential construction 102.4 23.9 

Total 428.9 100 

(%) 

Fig. 4 shows that after 1989 the investaent·rate will be lower than 
that level in 1988 and keep relative lower level during "Eighth-Five-year 
plan" until "Nighth-Five-Year plan" with average value of the rate beinH 36% 
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during 1985-2000. This trend is consistent with the current econo•Y POlicY 
which intend to slow down the growt.li rate by ad.just.ent. Therefore the 
feasibility of those require1ent aay guarantee the realizabilitY of Scenario 
A. 

Fig. 4. The Invest•ent Rate for Scenario A 
(Ratio of Invest1ent to National Inco1el 

~~---------------------------------------------------, 

J2 

Jo~---ir----r----.---,---~r----r---T---~---~----r---~--~---~ 
87 2000 

Yoar 

• The role of STM level iaproveaent 

There are two ways of expanded reproduction. One is called intensive 
(connotative) way by iaproving the STH level of enterprises. another is 
called extensive way by siaply increasing invest•ent in fixed assets. 

In the past the first way was usually ignored. It was the case in 
Barbin, For instance, the invest•ent in fixed assets in industry sector in 
Barbin froa 1980 to 1985 reached 3.37 billion Yuan. However the industrial 
production value increased fro• 4. 97 to 7. 5 biJ lion Yuan onlY within the 
saae period, that led to decrease in output rate of fixed assets fro• 1.78 
to 1.75 and even decrease aore for so1e particular industry sector. 

To identify the role of STM level which plays in econo~v develop•ent. 
two policy siaulation runs have been carried out one of which siaulated the 
industry develoPient in Harbin for year 2000 by setting different STH level 
and reaain the investaent rate constant (36%). The results are shown in 
Table 7. 

It can be seen fro• Table 7 that under the constant investaent rate. 
the increase of STM level enhances the "intensive" capability of output for 
the fixed assets and hence increases the gross product value of industry 
obviously, especially in the case when STM level is lower. 

Another policy siaulation exaained the s~bstitution between investaent 
input and STM level, when keeping the industry production value at the 
constant planned target (29400 1ln Yuan). 
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The results are shown in Table 8. 

Table 7 SD Si1ulation on STM Level 
(constant invest1ent rate 36%) 

STM Output rate of 
fixed assets 

Gross product value 
of Industry 

Level 1985 2000 increase 1985 2000 growth 
rate (%) rate (%) 

0.9 1. 75 1.97 0.79 75 253 8.4 
0.95 1. 75 2.08 1.16 75 274 9.02 
1.0 1. 75 2.19 1.5 75 296 9.6 
1.05 1. 75 2.29 1.81 75 319 10.1 
1.10 1. 75 2.40 2.14 75 343.5 10.65 
1.15 1. 75 2.52 2.46 75 368 11.2 

Table 8 SD Si1ulation on Substitution 
Between Invest1ent Rate and STM Level. 

-----------------------------------------------------------------
Investment STM Output rate Total invest•ent Invest.ent 
rate (%) Level of fixed assets in industry intensity(*!) 

------- (100 1ln Yuan) 
1985 2000 % 1985-2000 

33 1.15 1.75 2.52 2.46 148 60 
35 1.05 1. 75 2.30 1.84 168 91 
36 1.0 1. 75 2.19 1.5 176 117 
37 0.95 1. 75 2.07 1.13 189 167 
38 0.90 1. 75 1.96 0.76 199 262 

-----------------------------------------------------------------
Note *1: Invest1ent intensity per unit of increase rate of output rate 
fixed assets 

of 

It is clear to see the role of substitution of STH Level for invest1ent 
rate by co1paring two cases, which are in the top and botto1 row, 
respectively, in Table 3.5. When STM level is only 0.9, the output rate of 
fixed assets is also lower, 1.96. So the invest1ent rate 1ust be 38% high 
which requires near 20 billion yuan of total invest1ent in industry in order 
to realize 29.4 billion Yuan of planned target of industrial product value 
for year 2000. In the case the total invest1ent intensity per unit of 
increase rate· of output rate of fixed assets would be 26.2 billion Yuan 
high. 

While on the other band, when STM level increase up to 1.15 the output. 
rate of fixed assets hence increase to 2.52. So the invest1ent rate would 
be decrease down to 33%, which requires near 15 billion yuan of total 
investment in industry sector in order to realize the sa1e planned target. 
Therefore the total invest1ent intensity would 90 down to 6 billion Yuan. 
It led to the conclusion that increase in STM level by 0.25 light substitute 
about 5 billion Yuan of total industrial invest1ent. 
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• Readjust1ent of industrial structure 
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If the invest1ent allocation be readjusted, when keeping the invest1ent 
rate at the constant (36%), what's to.happened? The 5% invest1ent (called 
readjust1ent funds) has been taken to so•e industrial sectors which are 
efficient. the results are shown in Table 9. I designed a C progra• to 
connect the DYNAMO progra• which co1pared the efficiency of each industrial 
sector with the conditions of 1arket, supply of 1aterials, etc. 

Table 9 SD Si1ulation on Readjust1ent of Invest1ent Structure 
(for year 2000) 

Item Sche1e 1* Sche•e 2* 

Total product of society (in 100 1illion Yuan) 
National inco•e (in 100 •illion Yuan) 
Gross output value of industry (in 100 Jillion Yuan) 
Living floor space per capita (sq.1/1an) 
Output rate of fixed assets 

Scheme 1: no readjust•ent of industrial structure 
Sche1e 2: readjust•ent of industrial structure 

380.0 
129.1 
296.0 
7.44 
2.19 

403.9 
137.1 
318.4 
7.84 
2.30 

It can be seen fro• Table 9 that under the constant invest•ent rate, if 
we ·only readjust the structure of invest1ent, the gross output value of 
industry, national inco•e and total product of society would have increased. 
The conditions of living floor i1prove because of the •unicipal finance 
increasing. At sa1e ti1e, the invest1ent on energy production, education, 
science and technology would also increase. I have done a series of 
si1ulation under different 1arket condetions. 

Suuary: 

I. It is feasible to select scenario A that pursue 38 billion Yuan of 
total product of society for year 2000, as target. This ar901ent is 
supported by the following point of view that the invest•ent rate will be 
all lower than 44% of 1988 in after years. 

It see1s that scenario A laY enable the econoJY in Barbin to develop at 
a relative higher growth rate provided that invest•ent de•and can be 
ensured, and •eanwhile 1ay prevent fro•· "over heat" status. 

II. The output rate of fixed assets is a key issue concerning the 
econo1ic strength of Barbin. The 1arainal utility of output rate of fixed 
assets will di•inish year by year with i1proving of STH level. Therefore at 
the present stage,_ in which the STM Level is rather low the e1phasis should 
be put on >raisins the output rate of fixed assets by i•provina the . STM 
level, such a~fully 1akina the 1ost of capability of existing industrial 
equip1ent, speeding up the update of backward equip1ent, i1provins 
productive processing technique, skill and 1anaae1ent training, and so on. 

On the other hand for long ter1 the strategical 1easures to be taken 
should be adjust1ent of product co•position, increase of the value added of 
products, reduce the processing losses and so o~. 
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III. There are substitution role between i1proving of STM level and 
increasing of investaent in fixed assets in order to realize future target 
of product value. So it is suggeste~ that part of invest1ent budget for 
fixed assets should be shifted to the budget for scientific technology and 
aanageaent. The significance of the suggested shifting will not only appear 
by the end of 2000, but also bas historical influence on the develoPtent in 
21 century. 

5. Model Systea 

To achieve those socio-econoay, living standard and environ~ent 
targets, there are several planning alternatives, each of which ·~v put 
e1phasis on certai~ strategical factors 1entioned above. Therefore the 
problea to be solved is a •ultiple objectives, 1ultiple criteria decision 
·problea for a large scale socio-econoay syste1 of Harbin, that should be 
solved by using 1odel syste1 approaches. 

Although the SD 1ethod has a lot of advantages, it's aost inefficient 
. on sole technical studies. To give the coaprehensive assessaent and policy 
analysis for these alternatives, the syste1atic analysis by using IOdel 
approaches is necessary also. For the purpose a co1pleted 1odel systea bas 
been developed (See Fig 5). These technical aodels can reserach carefully 
on energy deland, eaergy supply, .pollution, etc, and counteract SD aethod's 
weaknesses. I think that SD co-operated with other 1ethods is the direction 
of the syste1 dynamics tethod develop1ent. 

Fig. 5. Model Systea 
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