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Wu Jianzhong Wu Gang 
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ABSTRACT 

In this paper we use system dynamics''approach to build a policy lab. 

focusing on the e~ploition and protection of the rural resources in 

a southern province of china at -first. Then we proceed, after 

validating the model thoroughly, model-based policy analyses. 

THE·· BACKGROUND 

Since the enci of 1985, we have be~n engaging a research on the 

. e~ploi tion and protection of· the rur.al resources in a southern 

province of china. The main problem we confront is that the quality 

of the rur.al &co&y&tem wa& deteriorating a ict while the agricuture 

production was in a low level. The percentage of forest cover was 

decreasing from 55% in 1950s to 40,% in 1980s. The area of s.oil 

erosion was increasing from 2000 kmu before the cultural revolution 

to 8000 kmu today. On the one hand the average annual income per . . 
capita is only about 150 yuan in the rural area, on the other this 

area is. very rich in natural resources. After reading a lot of 

references~ carrying on investigations on-the-spot and talking with 
i" -· 

the people 6oncerned many times, ·we think it necessary to build a 

model for policy analyses. According to the following reasons, we 

utilise specially system dynamics approach. 

- TI1e exploition and protection of the rural resources involves 

var~ous problems with different term. 

- A wide range of soc:iety, economy and ecology must be 

considered in the model. 

-A lot of relaticms between v.;u·iables is nonlinear. 
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MODELING 

Model purpose 

In. this paper~ we want to build a policy lab. focusing on the 

following problems, mainly. 

How to develop the agriculture production while the quality of 

rural ecosystem won•t deteriorate any more but shows ·some 

improvements. 

-How to utilise the limited capital and workforce to coordinate 

the development among agriculture,rural enterprises ~nd,rural 

i nfr·astructure. 

- Attempt to find a reasonable structure among farming, forestry, 

animal husbandry, fishery and sida>-occupations. 

Then we can .eva lute various plans comprehensively on the model. All 

variables related to the exploition and protection of the rural 

resources must be involved in the modll.'l interactly. To· identify the 

variables which are concerned in the model and the interacts between 

the different variables, we have to first draw out the boundary of 

thet rrrode1. 

Sysl&>m boundary 

Owing 1to the fact t.hat thf:it problem we confront is relavant to 

natural ra>sources., especially tha> agriculture resources, our 

al tent ion is ..;oncenlrated on rural area ·here only. In this paper we 

probt:> Jnto·, as figu·re 1 shows, the l&>veJ of workfrJrce, capital and 

rUral infrastructure. 

he problem we confr.ont 

The structure of rural economy and the utilising structure of rural 

resources 
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Next the variables of interest and the interacts between them can be 

defined as figure 2; 

V<'lriables of 

interest 

Interacts 

Pr-otec lion 

v.:~r.i . .:ibles 

Exploit ion 

variable:-s 

Shortage rate of rural domesti~ energy. 

The percentage of for-est cover. 

The ar-ea of soil er-osion ;;~nd contr-oled 

soil er-osion. 

The area of farmland, grassland, 

forest-land and aquatic breed. 

Output value of farming, forestry, 

animal husbandry, side-occupations and 

rural enter-prises. 

Rural infrastructure such as water 

conserv~FYt energy and transportation. 

Population, capital. 

Money interacts. 

Workforce interacts. 

The interacts betweFn farming and animal husbandry. 

The interacts between farming and rural infrastructure 

The interacts between forestry and the quality of 

rur-al ecosystem 

The interacts between soil erosion and the shortage 

rate of rural domestic energy 
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Causal-loop diagram 

·Figure 3 shows the causal-loop diagram of the model focusing on 

problem concerned. After that ,in the light of the data situation 

the causal-loop diagram will be translated to the flow diagram, and 

computer equations finally step by step. The variables hare are 

relatively aggregated. The variables and arrows in the diagram will 

be realised by detailed structure of physical flow and information 

flow. 

figure 3 
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FLA ---farmland area. 

FO --~farming output value. 

FPC ~--farming production cost. 

FWD ~--farming workforce demand. 

FA ---forest:...land area. 

FRPC--~forestry production cost. 

FRWD'--:_forest workforce demand. 

FRO ---for~stry output value. 

AHM ---manure of animal husbandry. 

AHPC---animal husbandry production cost. 

AHWD---animal husbandry workforce demahd; 

AHO ---animal husbandry output value~ 

SO ---side-occupations output value. 

FIPC---fishery production cost. 

FIWD---fishery workforce. demand. 

FlO ---fishery output value. 

WDFC---water demand for crops. 

WSR ---shortage rate of water for irrigation. 

WI ---investment in water conservancy. 

WWD ---workforce demand for water conservancy construction. 

GEA ---grassland area. 

PAFC---percentage of forest cover. 

SEA ---soil erosion area. 

SROL---shortage rate of domestic· ennergy. 

EFS ---energy supplies from straws. 

EFW ---energy st,.~pplies from fire-woods. 

EFM ---energy supplies from methane. 

RWD ---workforce demand of rural enterprises. 

RFCI---annlial investments in rural enterprises. 

RCO ---output value of rural enterprises. 

MODEL VALIDITY 

Sensitivity analys~s 
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The basic assumption of system dynamics approach is that the system 

behavior comes from the feedback structure of the system. So it is· 

very important to judge whether the structure of model •s catcf1ed· 

proply or not. Sensitivity analyses, although without.sUfficiency, 

may be aft·er all be one way of structure validity. Here,the 

sensi ti vi ty fl'·om some coup] i ng variables is analysed. 

A.Multiple crop index 

OR.ISINAL TFZI:z2.0665/2.090012.0739/2.0220/2.0142/1.9953 

PRESENT TFZI=2.l000/2.0000/1.9700/2.0000/2.0600/1.9000 

====:::::..:;.;:::::~:=========================.;:;::==========~=?===~==========.====.:::=:==---..= 

obs FLZOO FLZOP FLZOS FAOO ·FAOP FA.OS 
c 

=====================~==============================~=============== 

1981 478.8100 486.5700 0.999700 899.6000 9o9;4ooo o. 67200.0 
1982 522.2400 502.1600 0.999700 969.7000 945.6000 0.646200 
1983 559.9600 531. 9300 1. 00.0100 i012.1!:JtJ. 978.4000 0.6155200 
1·984 588.3800 581. 9700 1 •. 001300 1121.600 1113. 3c(Q o . sS.i:J.il o o 
1985 630.6300 644.9700 r:oooooo 1200.001l 1218.3QQ .o·.s?!p'OQ 
1986' 616.2500 589.7700 1. 000100 1:255.900 . 1221. 100 0;644900 
1987 . 612. 3300 600.0800 1. 000300 1379.000 1361.400 0.638l6E 
1988 632.3300 619.6800' 1. 000300 1403 .. 760 1386.200 0.623376 
1989 652.5500 639.5000 1.000000 1430.000 1412.500 o .• 611911 
1990 656.7800 643.6500 0.999600 1475.400 1457.500 0.606638 
1991 661.2400 648.0200 0.999600 1527.300 1Q09.000 0.5991;?0 
1992 662.9600 649.700.0 1. oocr100 1571.200 15.52. 900 0.582377 
1993 664.4600 651. 1700 1. 000100 162:2.600 1604.300 0.563928 
1994 S63.8600 6~0.5800 1. 000200 1681. 100 1662.900 0.541331 
1995 663.2400 649.9800 0.9996'00 1752. 100 1733.900 0.519395 
1996 661.0200 647.8000 L oooooo 1945.200 1826.900 0.495898 
1997 658.7900 645.6100 1. 000300 1955.400 1937.100 0.467954 
1998 655.1900 642.0800 1. 000400 2085.500 2067.200 0.438761 
1999 651.5700 638.5400 0.999900 2245.000 2226.700 0.407589 
2000 647.7700 634.8100 1. 000400 2440.900 2422.600 0.374872 
2001 643.9500 631. 0700 l. 000100 2682.200 2663.900 0.341151 

==========s:============?========================:=.:::::;:;;:::;;~:;:=======.::.:====:::.:;;::::;======== 

figure '5 

TFZ I ·---multi p 1 e crop index 

FLZOO--'-original output value of food crops 

FLZOP---pr.esent output value of food crops 

FAOO ·--origin•l output value of agriculture 

FAOP _.--present output value of agriculture. 

FLZOS---sens;i ti vi t y of foqg,".c-.c:.cp!S- output value 

11'A9 --'"'slm'Sif. i vot y ~f agriculture output value 
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B •. Mul tipl ier from animal husbandry to food crops 

ORIGINAL TYXI=0.0900/1.0000/1.0200/1.1000/1.1500 

PRESENT TYXI=0.0950/1•0000/1.0500/1.0B00/1.1000 

~===~---~=========================================================== 
obs YLZOO YLZOP. YLZOS YAOO YAOP YAOS 

======~=============================~======================~======== 

1981 478.8100 478.8100 0.000000 . S99. 6000 699.6000 0.000000 
1982 522.2400 !521. 7900. 0.023745 967.7000 969.3000 -0.045560 
1983 559.9600 559.5700 0.019193 1012.100 1011.300 0.021781 
1984 588.3800 587.1800 0.056201 1121.600 1120.400 0.029481 
1985 630.6300 6;28.0500 0.112736 1200.000 1197.400 ~.059704 
1986 616.2500 612.7600 0.156057 1255.91;10 1252.400 0.076794 
1987 600.0800 597.1000 0.136845 1~61. 400 1358.400 0.060722 
1988 619.6800 616.9400 0.121842 1386.200 1383.400. 0.055659 
1989 639.5000 636.6600 0.122376 1412:500 1409. 700' 0.054625 
1990 643.6500 640.5700 0.131861 145'7.500 1454.400 0.058609 
1991 648.0200 644.4800 0.150534 1509.000 1505.500 0.063914 
1992 €)49.7000 645.8100 0.164988 1552.900 1549.000 0.069205 
1993 651. 1700 647.0000 0.176463 1604.300 1600. 1'oiJ -0.072142 
1994 650,5~00 646.1300 0.188484 166:2.900 1658.400 0.074569 
1995 649.9800 645.2300 0.201376· 1733.900 17:29.200 0.074696 
1996 647.8000 642.7700 0.213963 182~.900 182'1. 9oo 0.075417 
1997 645.6100 640.3000 0.226641 1937.100 1931. 700 0. 076itH7 
1998 642.080C 636.5000 0.239475 2067.200 2061.600 0.074646 
1999 638. 540( 632.7000 a·. 252021 2226.700 2220.900 0. 071777 
2000 634.810(. 628.7400 0.263488 2422.600 2416.600 0. 068247 
2001 631. 0700 624.7800 0.274654 2663.900 2657,600 0. 065166 
======~============================================================= 

Figure 6 

TYXI ---multiplier 

YLZOO--~original output value of food crops 

YLZOP---present output value of food crops 

YLZOS---sensitivity of food crops output value 

YAOO ---original output value of agriculture 

YAOP ---present output value of agriculture 

YAOS --- sensitivity of agriculture output value 
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C.The ratio bftween forage and fuel 

ORIGINAL TCNR=l.0000/0.4500/0.3200/0.2000/0.1000/0.0000 

PRESENT TCNR=1.0000/0.4250/0.3000/0.2100/0.1050/0.0000 

====:=::::::;::::::.-:..::~===========::.-===:..-:::~·::;::.::============================================= 

obs t·-~vmmo t···NDQBP HYDQBS OCLO OCLP OCLS 
:=::.:.::;;::::=::============·===============::.:::====================================== 

1'381 0.203820 0.188450 1.362908 373.6000 373.6000 0.000000 
1'382 0. 194480 0. 190'300 0.332695 383.0000 380.0000 0.141567 
1•38::; 0. 2015'30 0. 196";'90 0.439088 393.5000 389.9000 0.165348 
1'384 0.214150 0.205670 0.716487 412.4000 408.6000 0.166534 
1385 0.220500 0.212400 0.663920 438.4000 434. 1000 0.177270 
1986 0.233320 0.225180 0.553077 478.2000 473.8000 0. 166297 
1987 D. 194230 D. 186900 0.682067 526.4000 504.2000 0.762214 
1988 0.174540 0.171380 0.327214 5e2.2ooo 547.7000 0.466140 
1989 0. 166040 0. 162140 0.424514 630.7000 618.3000 0.355336 
1990 0. 157930 0.154170 0.430291 685.9000 673.4000 0.329373 
1991 0.150520 0. 146920 0.432263 727.6000 715. 5000 0.300560 
1'392 0.148040 0.144570 0.423633 757.5000 745.8000 0.279153 
1993 0. 143·370 0.140610 0.421800 772.8000 761.5000 0.264271 
1994 0.139460 0.136220 0.419890 782.6000 771.6000 0.254034 
1'3'35 0.134220 D. 131120 0.417431 790.4000 779.7000 0.244668 
1'395 0.128010 0.125070 0.415090 797.5000 787.3000 0. 231158 
1997 D. 088760 0.086350 0.490726 818.7000 809.6000 0.200890 
19'38 0.059660 0.057930 0.524085 889.5000 882.9000 0. 134102 
1999 0.03181.0 0.030740 0.607938 971. 3000 967.1000 0.078151 
2000 0. 004360 D. 003950 1.699562 1052.200 1050.000 0.037788 
2001 --0. 022680 ·-0. 022440 0. 191253 1131.200 1130. 900 0.004792 

=:::::::.:::::=:.:.:::-..:.;;:;-.:;.;;::;;::::::==:::====~======================================================= 

figure 7 

TCNR ---ra-tio between forage and fuel 

NYDQBO---original shortage rate of rural domestic energy 

NYDQBP---present shortage rate of rural domestic energy 

OCLO ---original amount of ox 

OCLP ---present amount of ox 

NYDQBS---sensitivity of rural domestic energy shortage rate 

OCLS ---sensitivity of ox amount 
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D. Expected amount of pig and domestic fowls supported i:,)/'t't1~ ~oti't;put 

value of food crops per capita 

OR I SINAL 

PRESENT 
EPCLP=10.478E03 

EPCLP=10.178E03 

EJQCLP=42.758E03 

EJQCLP=41.758E03 

" ,';,( ~.JT v~ ~ , 

===:=:==~=.;::;~=========================:;;.:========.=====;:...o::::::::====:=====~:.:::::;;::::==:.::.~;.:;:;;::::;;:-_;:;:;;.~:::;: 

Ob:$ PCLO PCLP PS JQCLO JG!CLP JQS 
=:.:~~~# .. ~=~=.~·=::;::====:;:==::=~:.:.:;===?=================::::::=========0?====::::: ·:::::::=;,;:;::=;.:===== 

tiii::: 1316. ODD 1280. 000 0.955443 4490.900 4390.900 0. '352103 
1~23.900 1293. DOD 0.815196 4587.700 4486.900 ,], 93•3473 
1300.200 1278.30D 0.588288 4693. 100 4589.9DO 0.94D239 

19$4 1339.70.0 1298.6DO 1. 071500 5022. 1DD 4'300. 1DD l.. D38704 
1985 1535.900 1485.700 1. 141562 5727.200 5598. 7DO .J. ·:J5S352 
1986 1865.400 1821.300 0.825704 7095. 000 6950.900 0. 86841'3 
1987 1876.400 1825.700 0.943716 7327. '3DO 7167.800 0.934178 
1988 1813.600 1761. 40D 1. DD5280 7193.2DD 7025.400 0. '337443 
1989 1771. 700 1721. ODD 0.999483 7150. DOD (.992. 1300 ;] . sr·::19C 7;' 
1990 1761. 8DO 1711. 500 D. 9'37172 7184.800 ;'o 1c:.. ·3o o 0. ·:3 .. 3'32D;~ 
1991 1777.200 1726.400 0.998355 7252.2DO "?D82. ;,;oo D. 999'33'3 
1992 1806.400 1754.7DO 0.999621 7371.900 719'3. 500 0. '39'3'34-2 
1993. i845.800 1792.90D 1. 000'989 7532.500 7356.400 0. "3':")9627 
1994 1884.500 1830.50D 1. D00820 7690.500 7510.600 1. 000216 
'1995 1919.2DO 1864.3DO 0.999101 7632.400 7649.200 0 .. 094118 
1996 1949.800 1893.900 1. 001337 79~56. 900 7770.800 1. 000046 
1997 1976 .. 400 1919.800 1. 000229 8065.400 7876.800 . 0. 99':38<1-7 
1998 2003.600 1946.300 0. '998852 8175.700 7985.500 lJ • g·::r3833 
1999' 2027.000 1969. 000 0.999384 8272.200 8078.800 0. '3'39663 
2000 2045.200 1986.700 0.999030 8346.200 8151. 100 D .. 999508 
2:00.1 2061. 100 2002. 100 0.999798 8411. 100 8214.500 0. '39'3418 

==-=•::;;;==:::;==========================================z=======:::.:.:::::-:::-:~=::::::::;~.:'====== 

figure 8: 

EPCLP ---amount expectancy of pig 

EJOCLP---amount expectancy of domestic fowls 

PCLO ---original amount of pig 

Pt:LP "'"..;.-present amoun.t of pig 

JQCLO· ---C)rig·inal amount: of c:Jomestic: fowls 

JQCLF'' ----present: amount. of doq~e5ti c .fowls 

PS ---l!tensitivity.of pig amount 

JQS ---sensitivity of domestic fowl amount 



THE 1987 INTERNATIONAL CONFERENCE OF THE SYSTEM DYNAMICS~ SOCITY. CHINA 707 

As a result all sensitivities are below 2, 82% of which are below 1. 

Historical data examine 

Here, we.examine the behavior of 17 basic variables historically~ 

~~ 1981 1982 1983 1984 1985 1986 ; VARIABLES 
I 

CULTIVATED ACTUAL 5893.9 5886.0 5861.6 5846.9 5827.5 5800.3 
LAND AREA FITTED 5893,9 5881.6 586.1. 2 5842.1 5828.4 5807.4 
£E3*mul RE.ERROR 0 X 0.087% o.oon 0.082% -0.02% -0.12% 

LAND FOR FOOD ACTUAL 8581. 1 8690.9 8715.7 8695,8 8675,5 ' 8521.3 
CROPS AREA FITTED 8550.1 8691.5. 8739.3 8263.2 8699.1 8537.6 
!E3lfmul RE.ERROR 0.361% o.oon "-0, 277. 0.8357. -0. 277. : -0.19% .. 

LAND FOR ACTUAL 704.1 818.5 816.9 797.1 915.2 '1032. 7 INDUSTRIAL 
CROPS AREA FITTED 700.3 818.4 850.8 796.2 915.7 : 1034.2 
£E3lfmul RE.ERROR 0.5397. 0.0127. -4. 15% 0.129X -0.057. -0.15% 

LAND FOR ACTUAL 
GARDEN CROPS 

106.43 145.37 175.54 175.41 168.68 175.58 
AREA . FITTED 106.43 144.60 170.20 172.38 167.75 177.89 
<EHmu> RE.ERROR 0 % 1.070% 3. 041% 1.732% 0.512% -1. 20% 

AQUATIC ACTUAL 278.65 304.03 315.73 330.81 344.28 379.61 
BREED AREA FITTED 278.65 300.08 313.43 326.97 349.83 390.37 
( E3*·mtt) RE.ERROR 0 I. L 320% 0.7291. 1. 6101. -1.611. -2.84% 

FIXED ACTUAL 55.29 61.03 {)4,74 71.71 84.68 98.13 

CAPITAL FITTED 55.29 60.71 64.72 73.27 85.62 95.94 
(E4fvuBn) RE.ERROR 0 I. 1.6707. 0.395% -2.177. 1. 1101. . -0.82% 

AMOUNT OF ACTUAL 373.67 390.95 391.76 411.07 431.25 471.20 
ox FITTED 373.67 383.03 393.50 412.44 4;$8.44 478.15 
(E3*headl RE.ERROR 0 I. 2. 031% -o. 44X -0.337. -1.67% ~1.487. 

AMOUNT OF ACTUAL 1316.0 1330.1 1298.3 1314.6 1403.4 1505.5 

PIG FITTED 1316.0 1323.2 1310.2 1316.5 1417.3 1547.5 

iE3*headl RE.ERROR 0 I. 0.4677. -0;:427. -0.157. -0.991. -2.997. 



708THE 1987 INTERNATIONAL CONFERENCE OF THE SYSTEM DYNAMICS SOCITY. CHINA 

AMOUNT OF ACTUAL 1436.0 1314.0 1215. (I 

SHEEP FITTED 1436.0 1372.2 1125.1 

<E3*head) RE.ERROR 0 'Y. .;.4,431. -7.401. 

O.UTPUT VALUE ACTUAL 479.45 529.87 539.92 
OF FOOD · 
CROPS FITTED 478 •. 81 522.24 ·559. 96 

<E4*yuari'> RE.ERROR 0.134% . 1.4401.. -3. 71X 
···-" ... 

OUTPUT VALUE 'ACTUAL 21.653 30.~47 30.342. 
OF INDUSTRIAL 
CROPS FITTED 21.710 27.825. 34.481 

<E4*yuard RE.ERROR 0.2631. 8.3107. ;;.3.751. . 
OUTPUT VALUE ACTUAL 71.38 9f/, 98 84.40 

OF FORESTRY FITTED 71.56 101.35 82.98 

<E4fyuan) RE.ERROR -0.25X -1.374 2.3901. 
•.· 

OUTPUT VALUE ACTUAL 128.27 128.44 133,44 
OF ANIMAL 
HUSBANDRY FITTED 127.27 128.66 127.95 

<E4*yuanl RE.ERROR 0.7807. -0.02% 4.041:'1. 

OUTPUT VALUE ACTUAL 122.75 128.62 134.52 
OF RURAL 
ENTERPRISES FITTED . '122.74 135.52 140.33 

(E4fyuanl RE.ERROR -0.081. -5. 377. -4.321. 

OUTPUT VALUE ACTIJAL 902.30 1042.6 1090.9 
OF 
AGRICULTURE . FITTED 899.60 '969.70 1012.1 

( E4*yuan} RE.ERROR 0.301% 7.0011. 7.2107. 

FOREST-LAND . AClUAL 15.82 16.30 16.78 

AREA FITTED 15.82 16.30 17.46 

CE4*mul RE.ERROR 0 7. -0.637. -6.367. 

POPULATION ACTUAL 3796,7 3861.9 3921.0 

FITTED 3796 • .7 3854.8 3915.7 

<E3*p~?rson) RE.ERROR 0 7. 0.1847. 0.1351. 

NOTE: REiERROR MEANS RELATIVE !RROR 
·figure 9 

712.0 903.0 1482.1 

751.0 879.9 1509.7 

-5.481. . -2.571. -1.871. 
---· . 

600.13 624.90 618.66 

588.38 630.38 616.25 

1.9601. -0.927. 0.3911. 

29.216 35.916 56.180 

30.255 35.712 56.364 

-'3.561. 0,5687. -0.331. 

83.98 92.52 109.20 

85.88 92.09 109.12 

-2.267. -0.471. -0.071. 

129.92 148.02 160.97 

131. 49 14•3. 12 160.81 

-1.21% .3.311.:'1.· 0.5B4i. 

166.66 200.23 130.75 

170.57 202.41 237.44 

.;2,351. -1. 091. -2.891. 

1133.4 1155.8 1217.8 

1121.1 1200.0 1255.9 

L042r. -3.82i. -3.13i. 

17.46 17.90 18.54 

17.84 17.97 18.52 

0.2291. -0.411. 0.113~~ 

3961. 1 4002.9 4056,6 

3979,0 4044.8 4112. 8 

·-0. 451. -1 f 051. -1.39:, 
.. 
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As figure 9 shows, 4,9J.;cf the rel~tive error are between 5~--s%. 

1~.7,%of that are between ~--s%. 78.4;'Cof t.hat a,..e below 2%. 

POLICY ANAL..YSeS 

Tow acenarios 

Scenario 1 

Policy assu~ptions: 

t. Don't e~ploit rural resource~ any more. 

2- The output val ue·per mu of crops, tlie comprehensive tr·ansfer· r·ate 

of rural domestic. en•:wgy, .the plllicy of family pl.:~nning .:md annueol 

inve!::ilments in rural enterprise5 maintain the state of 1985. 

4581..----------
4011 RGSPl 

/''·"'~----~-

/ r-"""'\. . 
J~j ~~ 

3SQ 

2511 

u.-------------------. 
8.S 

11.3 

9.2 

!1.1 --------· 

.::~ ~___!~!- ---------- J 
2S9"":":"---,----...,..--------:-I ·9.2----.----....... -------..,... 

m1 m. 
18 

211111 nst m;. 11 '11111 

Et:.orromi t:. tar· get=-: 

The agriculture oulpul:. value per capita AOPl will bt:! iru:.n?asing fr·om 

249.24 yuan in 1980 to 307.14 yuan in 1990 9 but decreasliH:J lu 243.91 

yuan in 2000 ayai 11. Thu r ur ,j} yr oss sue i a 1 pn.lduc I p~r- •- "'I' i I ,, RGSP 1 

w.lll be Hlc.reasing frurrr 284.!9 yuan in 11980 lo 400.29 yuc\11 irr 2000 

(f ACjur·e 10>. 

Ecological l:.aryel~: 

Tha ~l:!rcr.orrla9e of for est. Lover PFCt lias bee11 in.:r-eastlli;J fr oon 4~% in 

1980 lo 47/o in 198~, but will be 43fo'cmly up to 2000. The !:>hur !.aye 

rate of rural domesl .. ic energy SRDN1 will be incr·ea.,;iny frrJm 7t%in 

1980 lo 50%in 2000 (figure 11>. Bec..au5e of lht::' fact that.'''"" 

supplieo;; of ·rur·al domestic enero~y amount lo t.lrP. r·P.e~sun.otl.llP 

l::'>:pluilluns uf I.J1uluyiLal co~Jetyy, lht:' !i>hor·tay~·- tif rtor.<d ""''ll"'·''' 
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energy will result in the deterioration of the rural ecosystem 

quality. The soil erosion area SEAl will be increasing from 3162 kmu 

in 1980 to 18089 kmu in 2000 (figure 12>. The annual cost for 

control soil erosion CCSEl will be 226110 kyuan in 2000, almost 

amount to the total annual pr·oduction cost in agriculture PCIA1 in 2.000 

(figure 13>. 

159 

Hill 

RFCII 

5&~----~------~------~------~ !114 1981 21101 
FIG •. !2 m. !3 

The shortage rate of workforce SRWD1 will be increasing from 14.85% 

to 14.42% in 2000 (figure 11>. Qwing to the fact that the workforce 

demand per mu here is derived from the average workforce demand of 

the period 1980-1985, agriculture production would be held up if the 

fl(Oductivity wouldn't increase any more. 
8110r-----------------------------~ 

798 

1)11101 

. Jlilfl 

FIG, 14 
CLCO---output value of cultivated land crops 

DAEO---output value of diversified agriculture economy 

In a word, under scenarjo the quality of rural ecosystem will be 

deteriorating and the rura~ economy will be held up. Moreover, the 

unreasonable economic structure won't be changed any more (figure 

14>. Thereforce, it is necessary tb ~xploit and protect the rural 

resources. 
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Scenario 2 

Policy assumptions: 

1. The exploition plan, derived from. the long-term programme for 

this district, will be taken as a policy. 

2. The comprehensive transfer rate of rur·al domestic energy wi 11 be 

increasing from 13.2_% in 1980 to 34.4% in 2000. 

3. The policy of family ~Ianning, that the rate of single baby is 

t..o%. wi 11 be acl.:ept.ed step b~ steP in 2000. 

6~ 9-r-----------------------------~ 
5511 

51!1! 

459 

4llQ 

359 

31!11 

~58 

AOP2 

81!1! 

?l!ll 

6118 

~98~----~------~------~------~ &1!1!~~--~.-_.~~.--.~~~----~ 
~ ~ 00 -m. 15 ric. u 

Economic targets: 

The output value of agriculture per cap'ita AOP2 in 1990 will be 

439.95 yuan, which increase by 80~as compared with that in 1980. 

The rural gross social product per capita RGSP2 in 1990 will be 

557.57 yuan, which increase by 96% as compared with that in 1980. 

By 2000, the output value of agriculture per capita .AOP2 will be 

:!1;78.::>1 yuan, .a more than 132% increase over 1980 and the output 

\leal ue of r·ur·al gr·oss social product RGSP2 wi 11 be 833.20 yuan, a 

mol"e than 193 ~~increase ov&r 1980. (fj gur:.e 15, 16). The unreasonable 

sti"UC tt.1re of rural economy wi 11 be improved SOllie mor·e. The uulput 

valuE of d.ivenoifiad agri~ulture acon~lliy DEA02 will began greater· 

lh•n the output val u& of the culll va.htd I and crops CLC02 si nee 1991 

(figure 17>. Although the pl"oducliwl cost in agriculture und~r 

scenar·in 2 PCTA2, which is 16t%uver that under scenariCJ PCIAt in 

2000, will be greater· than the PC!Al, the uutput value A02 will 

increase mnr·e i:han'l.lte production cost in agricultur·e PCIA2 Cfigtwe 

l8,19l. Mo,.-eover· lhe capital flow unt.lel" scenar·iu l CFl will be 

der.:r·easing until 2000 while lhat under scenar·iu 2 _CF2 will be-gan 

increasing since 1993 and b~ yreater tha~ zero in 1999 Cfigure 20). 

In other wurds, l·he strent:h of rural economy will be .. enl:uitel1(:rng $'til!fp 

by step si nee 1993 and the e::ler nal debts fur <UJI" 1 c:ul h•re pruducl ir:•• 

will !.Je 1.Jeart=>d off in 199Cjl. 
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PCIA1 
·--~'"··-._..,__,_...··----..~-

FIG. 18 

CFI 

Flqo. '20 

The percentage of forest cover PCF2 wi 11 be increasing from 40% in 

1980 to 54.74% in 2000 (figure 21). Owing to the fact that the 

comprehensive transfer rate of rural domestic energy SRDN2 will be 

increasing some more and the additional area of fuel forest will be 

exploited, so the shortage problem of rural domestic energy will be 

disappeared in 2000 (figure 22,23). Moreover, the soiJ erosion area 

will be decreasing from 8308 •:mu in 1985 t.o 1632 l<.mu in 2000 (figure 

23). The annue~} cost for control sui] erosion CCSE2 will be 

decrea•ing since 1Q87, which will be 22910 kyuan cmly in 2000(fjgure 

18). 

~.61lf'l'·-:----------------, ii.6 
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il.i5,_-----------:-----, 

::!: ~ s~.-~. ~~: 
us I ..J-~__./' .. ::: v_.L..~ SRWD1 

-8.18 
-8.15 

-UIJ,...,--,_--....,.----,---__.r= 
198! 21181 nc. 24 

SII~~-.,... ___ ,_ __ __, ___ ....,....J 
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'"; 23 

Social targets: 

Under scenario 2 the shortage problem of workfor·ce wi 11 be serious 

more and more. The shortage rat.e of worl~force SRWD2 wi 1 J be 

increa10ing from -:-14.85_% in 1980 to 22.34% in 2000 lfigw-e 24>. 

Henc:~, under scenario 2 the quality of rural ecosystem will be 

improved and tile rural economy will be developed some more. But the 

shortage problem of workforce would become the main barrier for 

e>:ploi ti ng and protecting the rural resources further if the 

productivity wouldn t be increased any more. 

Louh forward to the 21st century 

To cope with the prrJblem with ·Jung term, such as the problem of 

population in which the tern• is about 70 years, it is necessary to 

look _ft:.•r·ward,*'to the 21st centttry. 

Si luat ion 1: the policy of f.:uni 1 y planning wi 11 mai nlai n t;he stat:e 

of 1985 i.e. the rate of single baby is always 30.04%. 

Situation 2: The r·ale of single baby wi 1.1 be control ed to a 1 evel 

160% proaressi vel y in 2000. r------------------, Bfiilii UY 

m. Z5 
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As figure 25 shows, there JS almost. no deference between the rural 

population under situation 1 RPl and that under· situation 2 RP2 in 

2000, ln.tt. up lp 2050 Hte r·ural popul at. i un under si t-uat. i em wi 11 I•~ 

116% over that under !itilualion 2. Elec:au»e of the facl that the rLtr·cd 

population incn;1ases ~reatly, sa t.he output value uf agriculture per 

cc.pil.;o under !!>iluat.ion 1 AOPJ will bE' decr-easing sillLe 2005 Cfigttre 

26>, The shor lage r·<'!f-e uf r-ur-al durnest ic energy ttrH.Ier· si t.uat. i un 

SRONl will be increasing since 2015 again Cfiyur·e 29). The <:>oil 

erosio11 are.:~, wllicl• would disappear in 2010 originally., will he 

iilcreasing sinc.e 2021 becaL•se uf the facl that !.he shur·lage probhm• 

of rural domest it: 1?'111\'r 'JY wil I lt.:tv~ J,.,.:Jit """'' illll";; .cHJ.;ollt cdru"' '?t'11f:i 

( f i gur e 30) • 
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As~~~·, f,F-:•·~'1 ''i'.a ,,c.:.,f:::,t:_:t,J, i1 :·~ /•?ry impor-tMflf t.rJ 'nr··.Si,fer 

dum!esl i '- e11'-'i'r yy anu lhcll uf wur lofur t P. 
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THE END 

Our purpose is not only to set force a final policy recommendations 

by ourselves. The policy analyses here just cast a brick to attract': 

jade. The further analyses will be proceeded together with the 

clients. 
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