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EXPERT Jtr1GEMENT ON THE EFFECTS OF THE GRAIN MARKETING 
SYSTEM ON GRAIN PRODUCTION IN CHINA: 

1. INTRODUCTION 

A SURVEyl.2 

Zhangyue Zhou 
Division of Asian and International Studies 

Griffith University 
Nathan, Qld 4111, Australia 

Grain is of criti~ll importance to China and increasing its production has been a very 
important priority. However, grain production in China has fluctuated markedly in recent 
years and has increased only slowly. As a result, per capita grain output has not increased and 
is no higher than the level in 1984 (see Figure 1). This could be attributed to a number of 
factors and the ll..tlderstanding of the extent to which such factors had affected grain 
production are important in formulating policies to stimulate domestic production. This 
research investigates the extent to which some important factors affect grain production with 
emphasis on factors relating to the operation of the grain marketing system (OMS) in China. 
This was achieved by conducting a s·urvey of Chinese experts. Three years, i.e., 1979, 1985 
and 1989 were selected. for the survey. In these three years, some notable changes were made 
to the OMS; either procurement prices were increased significantly or some structural cbanges 
were made. 

2. RESEARCH OBJECI'IVES AND-HYP01HESES 

There are two objectives to this study. 
(1) To investigate the effects of factors relating to the operation of the OMS on 

grain production in China; and 
(2) To draw policy implications from the research findings. 

1 Paper presented at the 36th Annual Conference of the Australian Agricultural Economics Society. Canberra. 
February 10-12 1992. The author wishes to acknowledge help received from David Lim, Kevin Bucknall, John 
Cooper. and Antony Se1vansthan in the preparation of the paper. 

1 The data in this paper should be treated as confidential and cannot be used or quoted without the 
pennission of the author. 
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Figure 1: Grain Production and Per Capita 
Grain Output (1978-90) 

Year 

Source: Chinese Statistical Yearbook 1991, p. 79, p. 346. 



Thehypotbesis fonnulated for this research is: 
Notable changes in the grain marketing system in China will affect grain production. 

The following operational hypotheses are also formulated to verify the above general 
hypothesis: 

Ooerationalhypoilieses related to. the year of 1979 

In 1979, the major changes in the OMS were an increase of 20 percent in the grain 
procurement price and an increase in the above-quota premium from 30% to 50%. In addition, 
a free grain market was officially allowed by the government. Thus tbeoperationalhypotbeses 
are: 

(1) The grain procurement price increase of 20 percent in 1979 had a positive 
effect on grain production. 

(2) The increase in the above-quota price from 30 percent to 50 percent over the 
quota price in 1979 had a positive effect on grain production. 

(3) The restoration of a free grain market had a positive effect on grain 
production. 

(4) Prices in the free grain market had a positive eff~t on grain production. 

Operational hypotheses related to the year of 1985 

In 1985 the unified grain procurement system was replaced by the contractual 
procurement system, which represented a major structural change to the grain marketing 
system. Accompanying this, the old quota and the above-quota prices were replaced by a 
single "30-70" ratio procurement price'. A grain support price was introduced. More non­
government grain nw'keting channels were opened. 

(5) The ft3().. 70" ratio procurement price had a negative effect on grain production. 
(6) The procurement methods under the contractual system had a negative effect 

on grain production. 

, The new price was set 10 be equal to a weighed quota and above quota prices, with &he former atCOORting 
for 30 ~t and abe IaUer 70 percent. This decision was bued on the fact that the above qlJOta procurement 
akeadyaccounted for 70 pm;ent of the government's toW .procwement in 1984; with such a 30-10 ratio price, 
d.e ave.mge price would be kept at the previous level and was 35 percent higher than the fonner' quota price. 
However, ramers would receive the same average price only when they saki exaclly the same amount of grain 
to !he government in 1985 as in 1984. If they sold more to the government in 1985 than in 1984. the soW. 
rcvenuewouJdbe lower than that they would receive in 1984, because·tbe marginal price was 10 pertentlower 
compared with the above quota sale in the previous year. Taking the fonner quota price as a standard, a fanner 
would receive only a 3S percent price premium for each extra unit. which otherwise would be a SO percent 
premium in 1984. 
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(7) The introduction of a grainsuppon price had a positive effect on grain 
production. 

(8) The existence of non-government grain marketing channels had a positive 
effect on grain production. 

Onerati\mal hypotheses related to the year of 1989 

There was a substantial incta.Se (18%) in the procurement price. 
(9) The increase in the contractual procurement price by 18 percent hacia positive 

effect on grain production. 

Operational bypotheses ate also fannulated to see whether the effects of some factors 
which unde1went some significant changes are similar to the effects of the swne factors in 
another year. 

1985 over 1979 

(10) The means of the "grain procurement prices" in 1985 and 1979 are statistically 
different 

(11) The means of the "procurement methods" in 1985 and 1979 are statistically 
different. 

(12) The means of the "non-government grain marketing channels" in 1985 and 
1979 are statistically different. 

1989 over 1985 

(13) The means of the "grain procurement prices" in 1989 and 1985 are statistically 
different 

3. THEORETICAL CONSIDERATIONS 

Figure 2 briefly shows the factors which affect grain production in those developing 
economies with large subsistence agricultural sectors, such as China where some 70 percent 
of grain produced are consumed by the farmers themselves (MAPRC 1989, pp. 410-11). In 
this schema, it is assumed that farmers have the autonomy to make their own decisions and 
that their economic activities are comma! to the rural areas or the rural economy. Production 
rerources are assumed to be used for grain production or other rural economic activities with 
little opportunity for investment in urban industrial activities. 

Figure 3 shows the general structure of the grain mmt~ting scheme in China which 
provides more detailed information on the factor "Grain Marketing Systemtt in Figure 2. 
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Grain production is a product of sown area .to grain and average yiekLFromFigure2, 
it can be seen that the yield is affected by producer inputs, government investment, natural 
factors and technological progress. Of these, govemmentinvestment and natural.factors are 
beyond the farmer's control. The contribution of technological progress is dependent on the 
degree of adoption of new technologies by farmers. lithe cost of using new techniques is 
thought to be higher than the benefit from using them, the farmer may not use them4• The 
contribution of producer inputs clearly depends on the level and quality of the inputs and this 
depends in tum on the farmer. Thus, the yield depends .imponandy on the fanner's 
willingness to increase it The sown area to grain is also detennined by the farmers. 

The farmer's decisions to allocate production factors between grain crops and other nm11 
economic activities are mainly influenced by the expected incomes obtained from grain 
production and from other rural economic activities. Income from grain productiQn is 
detennined largely by the prices received by fanners. The prices may be free mar..tet prices 
or government procurement prices. 

Besides prices, other components of a grain marketing system may affect grain 
production. If fanners are not paid promptly by the government, or are instead given IOUs, 
it could miuce their trust in the government. Moreover, it would reduce their capacity to 

purcbase production inputs for the next season, thereby reducing the yield or sown area and 
therefore future production. Another factor affecting grain production is the down-payments 
for grain production. If the down-payments are not handed to the producers in time, tbiscould 
prevent them from buying inputs for grain production at the right time. 

When a government takes major responsibility for feeding its people and subsidi~ grain 
consumers, the prices at which it sells procured or imported grain to consumers also affect 
grain production. So do the prices at which it moves grain from one region to another. This 
is because a government's budget is limited. If the subsidy for grain increases, the state 

investment allocated to grain production from the budget may be reduced. 

4. SURVEY INSTRUMENT 

Many factors affect grain production. A questionnaire survey cannot incluae all of them. 
Table 1 on the next page lists some important factors affecting grain production, most of 
whicb have been identified in Figures 2 and 3. They are included in the questionnaire. They 
have been placed into two groups as being directly related to the operation of a OMS and as 
:t4her factors (e.g., weather conditions). It should be noted that the listing is SOOlCwhat 
arbitrary. 

A few words need .10 be said about the selection of variables. At fust, it was intended to 

include only those several variables relating to a grain marketing system on which the 

• Also •• 1ack of.UDdersuinding regardinsnew famlinl tccbniques and newly.invenlCd production inputs may 
iDcreaae the p::n:ejvedrist of thatstyJe of fanning. 1bus.agricukwal exaension has an importMl roIclO play. 

4 



rcsearchis focused. However. it was felt ~ by doing 00, it may result ina misleading or 
biased result from tbeteSpondentsbecause,!heymay pay much attention only to those factors 
directly related to theoperatioo of aGMS, while neglecting the importance of the effects of 
other factors.Henee. it was decided to include most Gfthe major variables affecting grain 
production as now presented in Table 1. The respondents were accontinglytoldthat this was 
research into the determinants of grain production rather than just the effects of aGMS on 
grain production. 

The effects of some factors on grain production maybe either direct or indirect, 
cumulative or one off and some factors may not be stticdy mutually independent. There are 
also varying lags in the effects that different factors have on grain production. An early 
version of theque&1ionnaire included a detailed explanation of these factors to facilitate 
communication with the experts. However, it was decided BOtto include it because experts 
would be aware of the problems and it would have increased the sizcand complexity of the 
questionnaire. Nevertheless, an explanation of the ways in which some of the listedfactots 

may affect grain production was included as BACKGROUND INFORMATION in the 
questionnaiJe. 

The questionnaire finally took the shape as shown by the following example (answering 
sheet only). 

Example: 

EFFECTS OF SOME FACTORS ON GRAIN PRODUCTION IN 1979 

Show the eXleDl to whkh eacb of the factors in the left column oftbe following mal~rix table affected 
grain production in 1979. P1easecircle the number you think is the most appropriate. If other fadon 
played animponant role in influencing grain production, please specify them in the space provided. 
-----~---~--~-~~--~---------~---------~-------~---~--~------------------------

Large Ned. Small No Small Ked. Large 
Factor -ve -ve -ve Eff. +ve +ve +ve 

Eff. Eff. Eff. Eff. Eff. Eff. 
---------------~~-~---------------------------------------------~-------------1. Weather conditions -3 -2 -1 0 +1 +2 +3 

2. Agricultural research -3 -2 -1 0 +1 +2 +3 

3. -3 -2 -1 0 +1 +2 +3 

-3 -2 -1 0 +1 +2 +3 

-3 -2 -1 0 +1 +2 +3 

Likert-style scaling was used (de Vaus 1990, p. 87). By doing SOt the answer sheet has 
been condensed as much as possible, thus helping to reduce the size of the questionnaire. The 
7 .. point scale used was: 

5 



Table 1 Classification of Factors Affecting Grain Production 

Factors relating to a GMS 

1. Grain procurement price 
2. Grain support price 
3. Grain proc1lrement methods 
4. Subsidy to grain producers 
5. Subsidy to urban dwellers 
6. Subsidy to other grain users 
7. Grain movement between regions 

by the central government 
8. Non-government grain 

marketing channels 
9. Fr.ee market grain prices 
10. Transpiration conditions 
11. Grain storage capacities 
12. Marketing information services 
13. Price policy on 

agricultural inputs 
14. Market prices of non-grain 

agricultural products 
15. Government policy on non-grain 

rur.al economic activities 

Other factors 

1. Weather conditions 
2. Agricultural research 
:1. Agricultural extension 
4. Government investment in 

grain production 
5. Agricultural credit policy 



-3: a large neptive effect on &min production; 
-2: a medium .negative effect on snUn production; 
-1: a small negative effect on grain production; 
0: no effect ODgntin production; 

+1: a small positive effect on grain production; 
+2: a medium positive effect on grain production; 
+3: a large positive effect on grain production. 

Respondents indicated their choice by circling the appropriate score. 

S. DATA ANALYSES 

Each returned insttument was eX8.l1'linr4 before transfering the responses to form the data 
structure. The response to an unanswered factor was treated as a missing value. The few 
incorrect answers (e.g., two answers to the same factor) were also treated as missing values. 

As space was provided in the instrument for respondents to specify factors other than 
those listed in the questionnaire, most experts did specify additional f~ which were 
recorded. It was found that these additional factors were quite scattered; often fewer than five 
respondents named the same factor. Thus most of them were not included in the data for 
analyses but recorded only for obtaining extra information to facilitate the explanation of the 
changes in grain production in a particular year. However, two factors were mentioned by 
more than ten of the Chinese experts for the year 1979. They were "rural economic refonn" 
and "introduction of agricultural production responsibility system", both of which have been 
included in the data structure for analysis. 

Based on the survey data, we carried out statistical analysis to verify the operational 
hypotheses formulated for the studr. In the rust instance, hypotheses wsting was carried out 
to verify whether each of those selected factors had an effect on grain production. Then tests 

were performed to detennine in which direction and to what extent each of the facun had 
affected grain production. Fmally, tests were carried out to see if the magnitude of the effect 
of each factor was similar over years. The method used for this purpose was tests for 
difference of means of paired samples. The data was formatted into pairs of observations so 
that where a respondent gave a valid answer to the same factor for both years, the two 
answers were treated as a pair of observations. 

5 Effort wumade to employ some non-parametric testing methods to the data to obtain ,. comp&risonwith 
Ihe resuk.sfrom·dte t-.~ Unfortul1&fdy, such &ests were not performed IS fcwof the oon-pammeCric methods 
are applicable to the data obWned from Che survey. This is because there ate a brge numba' of identical 
observations. The lQSOftI wily a large number of kbldW observations make most of the oon-parameUic 
methods lea applicable were detailed in, for example. Heave aDd WorthingtOn (1988) and SpreDt (1989). 
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6. RESEARCH FINDINGS 

Theswv~y was conducted in early 1991. Sixty copies of the questiolUU"Zes were sent to 
experts in China. These respondents werecarefuUy cbosenafter consultationwitbresearchers 
in .the a.mt of grain economies. Results from the survey are reponed. below with a view to 

verifying the above hypotheses. Presented first is the response to the survey and then a brief 
description of the characteristics of the respondents. 

6.1 Response to the Survey and the Respondents 

A total of SO Chinese experts responded to the survey, a response rate of 83 percent. The 
initial contact yielded 39 responses while a second request generated an additional 11 
responses. 

Background infol'l:OOtionon the respondents has been presented in Appendix. Tables At­
A4. Thirty seven of the respondents (or 74%) are from research institutions (e.g., research 
institutes, wtiversities and colleges, academic associations) and 13 (or 26%) from 
governmental departments (Table AI). Almost 60 percent of tberespondents work in the areas 
of agricultural marketing, prices and costs, agricultural policy, food and nuttition,grain 
development strategy, and grain economics. For more infonnation on the distributiGll of 
respondents' research areas, see Table A3. Fifty four percent of them have worked in these 
fields for more than 20 years (Table A4). 

Some respondents enclosed valuable comments and suggestions along with the returned 
questionnaire. One pointed out that a time period other than a single year should have been 
selected: "In agriculture, it is weather conditions which have crucial effects on output in a 
single year. The effects of various policy factors (including price policy and other sons of 
policies) on, say, grain output, are not always notable during a shott period (e.g., a year). 
Therefore, it would be better not to select single years for analysis. Instead, it would be better 
to divide a number of years into several time periods·' (B.S. Ket personal communication 
1991). Another respondent commented that "the variation in grain output is a reflection of the 
dynamic process which is affected by a combination of many factors. The effect of some of 
these factors on grain output is cumulative. This point should be closely kept in mind when 
analysing and examining a single year's situationu (L.Z. Zhang, personal communication 
1991). 

6.2 Results from the Survey with Chinese Experts 

From the descriptive statistitS given in Tables AS-A 7, some general impressions on the 
responses were captured, e.g., the extent to which a factor may have had an effect on grain 
production (reflected by the mean), the variition in respondents' judgements (standard 
deviation and coefficient of variation), the lowest and highest values from the 7 -point sca1e 
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used by the respondents on each factor (maximum andnUnimum),and tbepoint in me 7 ... point 
scale wbich received most response (mode). 

For example, Table AS sbowsthat in 1919 most of the 23liste(l factors (17) had positive 
effects on grain production. A few factors (6) bad negative effects (althougbtbe extent was 
quite small; no factor bad a negative effect exceeding .. 1). Experts' judgetneJlts wete quite 
varied on SQme factors, such as "large q~tity grain importtt and f·govemtnent policy on other 
rural economic activitiesu

, and quite unifonn on others, such as tbetwo factors reganiing the 
increase in procurement price. MoteOver~ it isnnt unexpected that experts would believe that 
the l-ural economic refonn taking place in 1979 had a large effect on grain production. and 
so did the introduction of the agricultural production responsibility system (APRS). These two 
factors were not listed in the questionnaire sent to the experts but were added by a significant 
number of the respondents. 

Similarly, we can obtain general impressions from the responses for 1985 and 1989 by 
examining the descriptive statistics in Tables A6 and A7 ~ 

Inferential analysis was then conducted. Carried out rust was the bypotheses testing 
concerning wbether a factor had an effect on grain production in a particular year. The results 
are given in Table 2 6, and show that most of the selected factors bad varying effects on 
grain production in cill three years. , 

Further tests were performed to reveal the direction and the extent that a fact()t' had 
affected grain production. That is, to test whether the population mean of a factor is less or 
greater than or equal to (S or ~) a hypothesised population mean which is the integer below 
the sample mean in absolute value. By using the integer below the sample mean (in absolute 
value) as the hypothesised population mean, we would not over-state the effect (either positive 
or negative) of a factor on grain production. The results ~ presented in Table 3. 

'The foUowing observations for 1919 can be made from Table 3. Most of factors in the 
ttother factor" category bad It positive effect (small to medium) on grain production. Overall, 
as reflected by the effects of the "other" factors (temporarily ignoring effects of factors 
relating to the OMS), the economic environment and the weather conditions were favourable 
for grain production and contributed positively to the increase in grain production. 

As far as factors related to the OMS are concerned. it can be ~n that "market ~"1f':( , of 
non .. grain agricultural products" and "govemtnent policy on other rural economic a,.";vHles" 
had little effect. This was because in 1979 the income difference between grain and non .. grain 
business was relatively small. As argued in Section 3, factors such as "subsidy to urban 
dwellers", "subsidy to other grain users" and «grain movements between provinces by the 
central government" may affect grain production adversely when beavy subsidy is provided 

6 For ~ three fapun are not included in Tsble ~ ~~i"~ Table 3 below. namely. 1tlat£~ quanlity grain 
import", ffinUnduction. of APRS' a.t1d "nral economic refonn". 1~'ley are ~Ied in ~. Tables A8 and 
All. They bad. ~ve effeas on grain production. Especially the Ia~ two factors played an impcnant role 
in providing farmers widt incentivesinstituCicnaUy and in ~g farmers to work land .nih mnte 
~Noor .. 
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Table 2 Summary Statistics regarding the Effects of Selected Factors on Grain 
Production, China 

1979 1985 1989 
Factor (Xl 

Mean t-stat Mean t-stat Mean t-stat 

1. Weather conditions 1.367 1.262' -1.~15 -7.737· 0.592 2.094" 
2. Agricultural research 1.000 8.146· O. ';)0 3.607· 1.298 10.697" 
3. Agricultural extension 1.068 10.717" 0.778 4.085' 1.604 14.034" 
4. Investment in agriculture 1.574 13.046' -1.978 -16.171" 0.761 3.602" 
5. Grain procurement price 2.612 28.591" -0.500 -1.866 1. 792 16.106' 
6. Grain support price 2.694 32.253' 0.378 2.030· 0.805 5.126" 
7. Procurement methods 0.170 0.916 -0.435 -1.892 -0.304 -1.319 
8. Subsidy to producers 0.867 7.394" 0.227 1.495 1.417 11.267· 
9. Subsidy to urban dwellers -0.362 -2.849" -0.708 -5.614" -0.638 -4.290· 
10. Subsidy to other -0.405 -3.167' -0.651 -4.503' -0.744 -5.257" 

grain users 
11. Grain movements between -0.304 -2.254' -0.804 -4.676" -0.490 -2.473' 

provinces by the GOC 
12. Non-government grain 1.551 13.272· 1.400 12.034' 1.638 13.715" 

marketing channels 
13. Free market grain prices 1.449 12.804' 0.163 0.610 2.326 19.708" 
14. Transportation conditions -0.174 -1.308 -0.605 -3.624" -0.378 -2.092· 
15. Grain storage capacities -0.208 -1.809 -1.156 -7.003" -0.723 -4.519" 
16. Marketing information 0.152 1.265 -0.767 -4.724" 0.136 0.703 

services 
17. Price policy on 0.542 3.641' -1.563 -10.117' -1.064 -4.831" 

agricultural inputs 
18. Market prices of non-grain -0.063 -0.369 -1.894 -15.452' -0.574 -2.996' 

agricultural products 
19. Government policy on other 0.065 0.358 -1.609 -9.224' -0.234 -1.213 

rural economic acti'Tities 
20. Agricultural credit policy 0.848 1.575' -0.818 -4.178' 0.489 2.486' 
----------------------------------------------------------------------------------------
Notes: 

1. • denutes the null hypothesis that the mean is equal to zero was 
rejected at 5 percent level of significance. 

2. For 1979, factor 6 represents "above-quota price increased from 
30% to 50%". 

Sources: Extracted from Appendix, Tables AS-AW • 

••••••• _ •• ___ .. __ IiIIIlllliIlllll_lll ____ •• _ .. _Ili'.· -.i4Aiiaifldtlll· ......... __ ••• '. ____ .•• ",.R __ ·~_"ilij 1IIIiI. __ llilliiaa.UIliIlDlI!I.!'!BIlIIIWIJJiI_U9. __ 



Table 3 Hypotheses Testing regarding the Effects of Selected Factors on Grain 
Production, China <Ho: J.I.SI.lo or~: JQJ.1o) 

---------- -----------
1979 1985 1989 

Factor (X) ----------------- ----------- ------------
Mean J.I.o t-stat Mean po. t-stat Mean po. t-stat 

------
1. Weather conditions 1.367 1 1.951" -1.375 -1 -2.110" 0.592 0 2.094" 
2. Agricultural research 1.000 1 0.000 0.600 0 3.601" 1.298 1 2.455" 
3. Agricultural extension 1.068 1 0.684 0.778 0 4.085" 1.604 1 5.286" 
4. Invostmont in agriculture 1.574 1 4.760· -1.978 -1 -7.997" 0.761 0 3.602" 
5. Grain procurement price 2.612 2 6.701' -0.500 o -1.866· 1.792 1 7.117· 
6. Grain support price 2.694 2 8.30S· 0.378 a 2.030' 0.805 0 5.126" 
7. Procurement methods 0.170 0 0.916 -0.435 o -1.892" -0.304 o -1.319 
8. Subsidy to producers 0.867 0 7.394' 0.227 0 1.495 1.417 1 3.314" 
9. Subsidy to urban dwellers -0.362 o -2.849" -0.708 o -5.614' -0.638 o -4.290" 
10. Subsidy to other -0.405 o -3.167' -0.651 o -4.503" -0.744 o -5.251' 

grain users 
1l. Grain movements between -0.304 o -2.254' -0.804 o -4.676" -0.490 o -2.473" 

provinces by the GOC 
12. Non-government grain 1.551 1 4.715" 1.400 1 3.438" 1.638 1 5.343" 

marketing channels 
2.766" 13. Free market g.raln prices 1.449 1 3.968" 0.163 0 0.610 2.326 2 

14. Transportation conditions -0.114 o -1.308 -0.605 o -3.624" -0.378 o -2.092" 
IS. Grain storage capacities -0.208 o -1.809· -1.156 -1 -0.943 -0.723 o -4.519" 
16. Marketing information 0.152 0 1.265 -0.767 o -4.724" 0.136 0 0.703 

services 
17. Price policy on 0.542 0 3.641" -1.563 -1 -3.642" -1.064 -1 -0.290 

agricultural inputs 
-1 -7.292" o -2.996" 18. Market prices of non-grain -0.063 o -0.369 -1.894 -0.574 

agricultural products 
19. Government policy on other 0.065 0 0.358 -1.609 -1 -3.490' -0.234 o -1.213 

rural economic activities 
20. Agricultural credit policy 0.848 0 7.575" -0.818 o -4.118" 0.489 0 2.486" ----------------------------------------------
Notes: 

1. flo: J.1-<J.Io 
HI: J.1>Jlo 

if the observed sample mean is positive; 
or fIo:~ 

Hl:~~ 
if the observed sample mean is negative. 

J.C mean of the population factor XI' i= 1,2, ... ,20. 
Jlo: the hypothesised population mean of factor Xi 

(i=I,2, •.• ,20). which is the integer below the 
sample mean in absolute value. 

2. • denotes that the null hypothesis was rejected at 5 percent level 
of significance. 

3. For 1979, factor 6 represents "above-quota price increased from 
30% to 50%". 

Sources: Extracted from Appendix. Tables All-AI3. 



by the centtal government. Results in Table 3 concerning these three factors supponthis 
argument althoughthc extent, as reflected by themean~ was rather small. The two factors, 
"ttansportation conditions" and "storage capacities", also had 'a negative effect on grain 
production but again the extent is small. The effects of "procurement methods under the 
unified procurement system" and "marketing information services" are negligible. 

Factors relating to procurement prices, bowever, had above-medium effects on grain 
production and the tests were statistically significant at the 1% level and may be evenbigher 
as the two means are close to +3 (large positive effect) with the coefficients of variation being 
!..anall. In fact, if we look at their modes, some 70% of observations recorded the value "3" 
(see Table AS in Appendix), indicating that most experts believe the price increase to bave 
a large positive effect on grain production in 1979. In addition, the restoration of a fu:e grain 
market and the existence of free grain market prices also had positive effects. The testing on 
these four factors indicates that we do not reject the operational hypotheses (1) to (4). 

Contrary to the situation in 1979, most of the selected factors had a negative effect on 

grain production in 1985. Of the "other" factors, weatberconditions imposed a small negative 
effect. The reduction in invesunent in agriculture had a medium negative effect. 

"Market prices of non-grain agricultural products" and "government policy on other rural 
economic activities" had small negative effects on grain production. This is due to the policy 
change introduced early in that year where the government allowed most of non-grain farm 
products (except cotton) to be freely traded by the farmers with prices detennined by the 
market But the price fanners received for the majority of their surplus grain1 is detennined 
by the government snd set at a low level. As a result of the increase in input prices in 1985', 
the factor "price policy on agricultural inputs" showed a negative effect (Table 3). 

The factor "30-70 ratio price" had a small negative effect on grain production in 1985. 
Compared with the situation in 1979, however. it in fact had a large negative effect as the 
factor ttprocurement price" had a large positive effect on grain production in 1979 (This will 
be funher assessed later by testing for the mean differences). The change in procurement 
methods had a small negative effect. Although the grain support price was low, the existence 
of such a price still had a small positive effect according to the experts. In 1985, the 
government allowed more marketing channels for the grain trade. Thus there was a small 
positive effect 011 grain production. As such, we do not rej~~ the operational hypotheses (5) 
to (8). 

1 A large pereentage of their surplus grain has co be sold 10 the state, the rest can be sold on the frtle market 
cr usedfor 0Iher purposes. Acc«d.ingto a survey done in Jiangsu province, China. 77.5" of Cannas bsdco sell 
more than ~ of their surplus grain 10 the state; of them 65.6" sold more than 80% of.dlc surplus grzin so 
the state. In contrast, 64.2% sold no grain on free market. (Z. Y. Zbou, Ph.D. thesis, in progn:ss). 

• Some policy makers pa=ived that fanners had more money in hand a.f'ta'several years' Bood han'eIt in 
a row. The government could take some of this away from lheir bands through increasing inImt prices (Ouo 
1990, p. 16). 
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The effect oCthe factor "free market grain prices" was negligible. This was due to the fact 
that the market prices were relatively low as a result of the bumper harvest in 1984 and 
previous years and the government released a large quantity of grain into tile free market The 
effects of all other factors relaH\l!1 tome OMS were relatively small, except that "grain 
storage capacities" had a slight but significant negative effect. Tnis was because consecutive 
good harvests in previous years resulted in an acute shortage of storage capacity. Farmers. 
especially those in major grain~produclng areas, often bad difficulty in selling grain and thus 
had their enthusiasm to produce grain reduced. 

As the government's emphasis was refocussed on the grain issue after the setback in 
1985, the situation changed notably in 1989. Coupled with slight favourable weather 
conditions, some factors wbj~it had negative effects in 1985 turned out to have positive effects 
on grain production or had the extent of their negative effect reduced. The increase in 
procurement price had a positive effect on grain production. Thus, we do not reject the 
operational hypothesis (9). The implementation of a "three-link" scheme, first introduced in 
198~, also had a positive effect (Table 3). 

As has been seen from the above, the changes in the effects of most factors on grain 
production were quite obvious. Furthermore, the results of the hypotheses testing for the 
difference in the means presented in Table 410 support this conclusion. 

As mentioned earlier, in 1985 the external economic environments were not favourable 
for grain production. Added to this was the unfavourablt" weather conditions. Thus, the means 
of the difference of each paired observations were negative showing that the positive effects 
of all these factors on grain production were decreased (or that the negative effects of these 
factors were increased). The difference in the effects of all these factors on grain production 
between 1985 and 1979 is statistically significant at the S% level, except for ttoon-government 
grain marketing channels" (Table 4). Acconiing to the results in Table 4, we do not rep;t the 
operational hypotheses (10) and (11). However, the difference of the effects of "non_ 
government grain marketing channels" in 1985 and 1979 is statistically insignificant. Thus 
there is a lack of evidence to accept operational hypothesis (12). 

In 1989, as was shown in Table 4, the positive effect of all these factors on grain 
production was increased except for "subsidy to other grain users". Thus we do not reject the 
operational hypothesis (13). 

Looking funher at the results in Table 4, we see that the negative effects of the duu 

, In early 1987. to partly com~ low return from grain production and to encourage farmers to produce 
mme grain. the government i.nUoduced a subsidy scheme. 'l'bitis. the government SlIJlPIies the grain producers 
with fertiliser and diesel at subsidised prices. Grain producers are also povided with a dowD-payment for the 
grain they will seD &0 the government. The quantum or such supplies is "linked" with the quantity of grafD a 
fanner is going to sell CO the government (State Council 1987a,b). 

to Only Cbc results of the factors relating to the GMS arc presenred here for discussion. For the results of 
mnaining factors, see Appendix, Tables AI4-AIS. 
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Table 4 Hypotheses Testing of the Difference between Means of Selected 
Factors, China 

--------------------------------------------------------------------------
1985/79 1989/85 

Factor (X) ---------------- -----------------
D-mean t-stat1 D-mean t-stat2 

------------------,---------------------------------,-----------_ ... -----------
1. Grain procur~ment price -3.149 -11.166- 2.348 
2. Grain support price 0.325 
3. Procurement methods -0.659 -2.478* 0.114 
4. Subsidy to producers -0.659 -4.232- 1.163 
5. Subsidy to urban dwellers -0.348 -2.779- 0.043 
6. Subsidy to other grain users -0.250 -2.130* -0.119 
7. Grain movements between -0.500 -3.172- 0.152 

provinces by the GOC 
8. Non-government grain -0.045 -0.330 0.209 

marketing channels 
-4.170" 9. Free market grain prices -1.333 2.125 

10. Transportation conditions -0.415 -2.425- 0.186 
11. Grain storage capacities -0.932 -5.925" Ci.341 
12. Marketing information services -0.881 -5.149* 0.810 
13. Price policy on -2.064 -9.464" 0.532 

agricultural inputs 
14. Market prices of non-grain -1.848 -7.551* 1.326 

agricultural products 
15. Government policy on other -1.600 -7.091* 1.348 

rural economic activities 

Notes: 
1. He: J.lt,.,=JJ1t7, 

HI: 1l1~1J79; 
2. Ho: J.lt,.,=:llltlS 

HI: J.lt",~",. 
J.1: mean of the population factor Xi' i= 1.2 .... .20. 

D-mean denotes the mean of differences of paired observations; 
D-uL denotes the standard deviation of the differences. 

3. • denotes that the null hypothesis was rejected at 5 pen::ent level 
of signiflCmlCe. 

4. In 1979, there was no support price. 

Sources: Extracated from Appendh, Tables Al4-AlS. 

8.182* 
2.393" 
0.503 
7.462" 
0.389 

-1.302 
1.155 

1. 709 

6.755" 
1.091 
2.291* 
4.250" 
2.299" 

5.505" 

5.835" 



factors. i.e., "subsidy to urban dwellers", "subsidy to other grain users", and "grain movements 
between provinces by the central government", on grain production in the year 1985 over 
1979 were increased and were statistically different at the 5% level of significance. The big 
increase in grain subsidy to consumers in 1985 over 1979 is partly teSpOnsible forthisll• Up 
to 1989, the change in such negative effects was not statistically significant. Thus the heavy 
subsidy for grain consumers in China in recent years has been imposing a continuous negative 
effect on grain production (refer to Table 3), although such negative effects can be indirect 
(e.g., via other factors such as investment in .grainproduction, procurement prices, as has been 
discussed earlier in Section 3). 

For the factor "procurement methods", Table 4 shows that its negative effect was 
increased in the year of 1985 over 1979 and that there was no significant change between 
1989 and 1985 indicating that the procurement methods under the current contrac:tual scheme 
has negative effects on grain production. (According to experts' judgement, "procurement 
methods" did not impose a negative effect on grain production under the unified procurement 
system.) However, the effect of this factor is relatively small and not significant (refer to 

Table 3). This indicates that, in China, under the current contractual system, procurement 
methods may have some negative effects on grain production but very small. 

Changes in price policy on agricultural inputs affect grain ~uction signttlCalldy as 
shown in Table 4. This is because, given that other conditions remain the same, such changes 
have an important impact on fanners' income levels. Likewise, in China, changes in 
"government policy on other rural economic activities" and "market prices of non-grain 
agricultural products" affect grain production to a great extent. This is because such changes 
may influence fanners t grain income level relative to other non-grain endeavours, and 

consequendy farmers may shift their resources between grain .and non-grain business. 
However, given the present situation in China, the most important factof' affecting grain 

production seems to be price received by grain producers; both the procurement price offer=d 
by the government and the free market prices. This is clearly shown in Table 4 with the 
magnitude of the means of observation differences (denoted D-mean) and t-statistics of these 
two factors. Given that other factors such as prices of agricultural inputs, market pzicesof 
non-grain farm produce do not change drastically, price factors are perceived to be the most 
important factors affecting farmers' income. thus farmers' decisions on grain production. 

7. CONCLUSIONS AND POLICY IMPLICATIONS 

To conclude, the results from the swvey of Chinese experts support the analyses in Section 
3. All the operational hypotheses except No. 12.81'C not rejected. As such, it seems we have 
enough evidence to come to the conclusion that, in China, notable changes in the grain 

11 Subsidy on grain (including cooking oil) was 7.33 billion yuan in 1979 and was 20.40 billion yuan in 1985 
(Cart«.8Dd Zhong 1988, p. 44). 
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marketing system have effects on grain production. Factors dhectly affecting farmers' income 
from grain, such as procurement prices, tmarket grain prices and input prices, have most 
important effects on grain production. Factors such as nwtet prices of non-grain farm 
produce and government policy on non-grain rural economic activities also have important 
effects on grain production only when they cause disparity between incomes from grain and 
non-grain products. Procurement methods do not seem to have much effect on production in 

China. Other factors re1atingtoOMS also have varying effects on production. 
The following two implications can be drawn from the above findings. 
(1) Caution must be taken when making any, especially institutional, cbanges to the grain 

marketing system, which can induce notable changes to the income of grain producers. This 
is mainly due to the fact that Chinese fanners, to a great extent, are a very homogeneous 
group. They have very small land·&1US to work on and very limited chance to be engaged 
in non-agricultural business. Heavily depending oneamings from fanning activities, Chinese 
fanners tend to shift their resources to crops with the highest returns. And mostimportandy, 
they tend to shift in the same direction at the same time because of the similarities of their 
economic features. That is why even a small alternation in policy may cause tremendous 
consequence in agricultural production. This is especially b'Ue in grain production due to a 
large number of farmers engaging in it That is, small changes in returns from grain can result 
in great swings in total production. The drop in production in 1985 provides a good example 
to suppon this. In 1985 when fanners wm allowed to have more choice in their farming 
activities and returns from grain were less than the previous year due to changes made to the 
OMS, millions of farmhousebo1d.s ~uced their efforts towards grain production resulting 
in a sharp drop in total production. Because of the homogeneity of the farmers, there isa lack 
of "buffer" effects in response to a policy cbange which may be in existence if the farming 
community was not homogeneous. Therefore any institutional changes in the OMS should be 
carefully and cautiously made in order to maintain a steady increase in grain production to 

meet the country's needs. 
(2) PoHcy effans should be made only after considering the likely effect on all the 

relevant factors affecting grain production. Given the current situation in China, attention 
should be paid to maintaining procurement prices at economic levels. Also the government 
should adopt various policy measures to balance returns from grain and non-grain business 
in order to keep enough grain growers staying in grain production. Although the extent of 
negative effects of factors· regarding infrastructure was not very large, their importance should 
not be underestimated. Efforts should be made to improve grain distribution infrastructure, 

especially to improve gmin storage condition. Given the extent that China relies on 
government control and direction rather than the market forces, thehea1th of the rural 

economy is critically dependant on the gov~mment being fully aware of what factors affect 
production and the extent of that effect. 
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Appendix 

Notes: 

1. In all the following tables regarding hypotheses testing, • denotes 
that the null hypothesis was rejected at 5 percent level of 
significance. 

2. Source of all the tables in this Appendix is from surveys with 
Chinese expens. 

3. In Tables AS-A7, C.V. stands for Coefficient of Variation. 



Table Al Nature of the Respondents' Institution 

-------------_.------- .... _----... _ ............. ----------------------------

Research Institution 
Government Department 

Table A2 Title Held by the Respondents 

Title 

N 

37 
13 

N 

Professor (or equivalent) 24 
Associate Professor (or equivalent) 12 
Senior Economist (or equivalent) 5 
Economist (or equivalent) 8 

Table A3 Research Fields of the Respondents 

% 

74 
26 

% 

49.0 
24.5 
10.2 
16.3 

--------------------~-------~----------------~-~--------~--~---~------------Field First Second Third Total 
(%) (%) (%) (%) 

----------------------------------------------------------------------------
Agricultural Marketing 2.2 8.9 4.5 5.2 
Agricultural Prices & Costs 15.6 2.2 4.5 7.5 
Agricultural Policy 28.9 13.3 9.1 17.2 
Food and Nutrition 4.4 6.7 2.3 4.5 
Grain Development Strategy 13.3 22.2 11.4 15.'1 
Grain Economics 4.4 13.3 9.1 9.0 
Economic Development 6.7 13.3 9.1 9.7 
Economic Theory 2.2 11.1 13.6 9.0 
Econometrics 2.2 2.3 1.5 
Production Economics 6.'7 4.5 3.7 
Forecasting 2.2 4.5 2.2 
Agricultural Statistics 2.2 0.7 
Resource Economics 4.4 2.3 2.2 
Agricultural Finance 4.5 1.5 
Farm Management 2.2 2.2 4.5 3 .• 0 
Other 8.9 13.6 7.5 _ ... _---- ------- ------- ----------

n-45 n-45 n-44 n-134 
-----------------~---------------------------~----~--------~----------------

Table A4 Years the Respondents Have Worked in These Fields 

---~--~-------------------~-------------~---~------------------
Year N % 

---------------------------------------------------------------
under 10 years 

10 to under 20 years 
20 to under 30 years 

More than 30 years 

17 
6 

10 
17 

34 
12 
20 
34 

-----------------~.--------------------------------------------



Table AS Descriptive Statistics from the Survey of Chinese Experts (1979) 

---------------------------------------------------------------_ .. _--------------------
Factor No. of Mean S.D. c.v. Min. Max. Median Mode with 

Obs. No. of Obs. 
--------------------------------------------------------------------------------------
1. Weather conditions 49 1.37 1.32 0.96 -1 3 2 2 17 
2. Agricultural research 48 1.00 0.85 0.85 a 3 1 1 23 
3. Agricultural extension 44 1.07 0.66 0.62 0 3 1 1 31 
4. Investment in agriculture 47 1.57 0.83 0.53 0 3 2 2 22 
5. Unified procurement price 4.9 2.61 0.64 0.24 1 3 3 3 34 

raised 20\ 
6. Above-quota price increased 

from 30\ to 50\ 
49 2.69 0.58 0.22 1 3 3 3 37 

7. Procurement methods under the 47 0.17 1.27 7.48 -3 3 0 1 14 
unified procurement system 

8. Subsidy to producers 45 0.87 0.79 0.91 -1 3 1 1 23 
9. Large quantity grain import 49 0.67 1.20 1.78 -2 3 0 a 23 
10. Subsidy to urban dwellers 47 -0.36 0.87 -2.41 -3 1 a a 23 
11. Sunsidy to other grain users 42 -0.40 0.83 -2.05 -2 1 0 0 22 
12. Gra!n movements between 46 -0.30 0.92 -3.01 -3 1 a a 21 

provinces by the Goe 
13. Restorc)tion of free grain 49 1.55 0.82 0.53 a 3 1 1 23 

market 
14. Free grain market prices 49 1.45 0.79 0.55 0 3 1 1 27 
15. Transportation conditions 46 -0.17 0.90 -5.19 -3 1 0 0 25 
16. Grain storage capac! .. 1"s 48 -0.21 0.80 -3.83 -2 1 0 0 28 
17. Marketing informatiol 46 0.15 0.82 5.36 -2 2 a 0 27 

services 
18. Price policy on 48 0.54 1.03 1.90 -2 3 1 1 25 

agricultural inputs 
19. Market prices of non-grain 48 -0.06 1.17 -18.79 -2 3 0 -1 17 

agricultural products 
20. Government policy on other 46 0.07 1.24 18.96 -3 3 0 1 14 

rural economic activities 
21. Agricultural credit policy 46 0.85 0.76 0.90 -1 3 1 1 25 
22. Introduction of APRS 14 2.07 0.73 0.35 1 3 2 2 7 
23. Rural economic reform 13 2.46 0.66 0.27 1 3 3 3 7 
--------------------------------------------------------------------------------------



Table A6 Descriptive Statistics from the Survey of Chinese Experts (1985) 

-----~--------------------------------------------------------------------------------Factor No. of Mean S.D. C.V. Min. Max. Median Mode with 
Obs. No. of Obs. 

------------------------------------------------------------------._------------------
l. Weather conditions 48 -1.37 1.23 -0.90 -3 1 -2 -2 18 
2. Aqricultural research 45 0.60 1.12 1.86 -3 3 1 1 21 
3. Aqricu1tural extension 45 0.78 1.28 1.64 -3 3 1 1 19 
4. Investment in agriculture 46 -1.98 0.83 -0.42 -3 0 -2 -2 18 
5. The -30-70- ratio price 48 -0.50 1.86 -3.71 -3 3 -1 -1 13 
6. Grain support price 45 0.38 1.25 3.30 -3 3 0 0 19 
7. Procurement methods under 46 -0.43 1.56 -3.58 -3 3 -1 -1 15 

the contractual system 
8. Subsidy to producers 44 0.23 1.01 4.44 -2 2 0 0 19 
9. subsidy to urban dwellers 48 -0.71 0.87 -1.23 -3 1 -1 0 20 
10. Subsidy to other 43 -0.65 0.95 -1.46 -3 2 -1 -1 17 

qrain us.ers 
11. Grain movements between 46 -0.80 1.17 -1.45 -3 1 -1 -1 19 

provinces by the GOC 
12. Non-government qrain 45 1.40 0.78 0.56 0 3 1 1 26 

marketinq channels 
13. Free market qrain prices 49 0.16 1.81 11.48 -3 3 1 1 14 
14. Transportation conditions 43 -0.60 1.09 -1.81 -3 1 -1 0 14 
15. Grain storaqe capacities 45 -1.16 1.11 -0.96 -3 1 -1 -1 14 
16. Marketing information 43 -0.17 1.07 -1.39 -3 1 -1 -1 14 

services 
17. Price policy on 48 -1.56 1.07 -0.68 -3 1 -2 -1 18 

agricultural inputs 
18. Market prices of non-qrain 47 -1.89 0.84 -0.44 -3 0 -2 -2 17 

agricultural products 
19. Government policy on other 46 -1.61 1.18 -0.74 -3 1 -2 -... 14 

tJral economic activities 
20. Agricultural credit policy 44 -0.82 1.30 -1.59 -3 2 -1 -1 16 
--------------------------------------------------------------------------------------

TableA7 Descriptive Statistics from the Survey of Chinese Expens (1989) 

Factor No. of Mean S.D. C.V. Min. Max. Median Mode with 
Obs. No. of Obs. 

1. Weather conditions 49 0.59 1.98 3.34 -3 3 1 2 15 
2. Agricultural research 47 1.30 0.83 0.64 0 3 1 1 23 
3. Agricultural extension 48 1.60 0.79 0.49 0 3 2 2 20 
4. Investment in aqriculture 46 0.76 1.43 1.88 -3 3 1 1 21 
5. Contractual procurement 48 1. 79 0.77 0.43 1 3 2 1 20 

price increased by 18% 
6. Grain support price 41 0.80 1.01 1.25 0 3 0 0 21 
7. Procurement methods under 45 -0.30 1.55 -5.08 -3 3 -1 -1 14 

the contractual system 
25 8. Subsidy to producers 48 1.42 0.87 0.61 0 3 1 1 

9. subsidy to urban dwellers 46 -0.64 1.01 -1.58 -3 1 0 0 20 
10. Subsidy to other 43 -0.74 0.93 -1.25 -3 1 -1 0 17 

grain users 
11. Grain movements between 49 -0.49 1.39 -2.83 -3 3 -1 -1 21 

provinces by the GOC 
12. Non-government qrain 47 1.64 0.82 0.50 0 3 2 1 21 

13. 
marketing channels 

0.36 0 3 3 3 26 Free market grain prices 49 2.33 0.83 
14. Transportation conditions 45 -0.38 1.21 -3.21 -3 2 (l 0 14 
15. Grain storage capacities 47 -0.72 1.10 -1.49 -3 2 -1 -1 17 
16. Marketing information 44 0.14 1.29 9.44 -3 3 0 1 15 

services 
17. Price policy on 47 -1.06 1.51 -1.42 -3 2 -1 -1 14 

agricultural inputs 
-1 -1 22 18. Market prices of non-grain 47 -0.57 1.31 -2.29 -3 2 

agricultural products 
19. Government policy on other 47 -0.23 1.32 -5.65 -3 2 0 1 17 

rural economic activities 
20. Aqricultural credit policy 47 0.49 1.35 2.76 -3 3 1 1 24 
--------------------------------------------------------------------------------------



TableA8 Hypotheses Testing regarding the Effects of Selected Factors on Grain 
Production in 1979 in China <So: J1=O) 

No. of 
Factor (X) Obs. Mean 

(n) 

1. Weather conditions 49 
2. Agricultural research 48 
3. Agricultural extension 44 
4. Investment in agriculture 47 
5. Unified procurement price 49 

raised 20% 
6. Above-quota price increased 49 

from 30% to 50% 
7. Procurement methods under 47 

the unified pr.ocurement system 
8. Subs~dy to producers 45 
9. Large quantity grain import 49 
10. Subsidy to urban dwellers 47 
11. Subsidy to other grain users 42 
12. Grain movements between 46 

provinces by the Goe 
13. Restoration of free grain 49 

market 
14. Free grain market prices 49 
15. Transportation conditions 46 
16. Grain storage capacities 48 
17. Marketing information services 46 
18. Price ~olicy on agricultural 48 

inpu# 
19. Market. Lces of non-grain 48 

agricuLcural products 
20. Government policy on other 46 

rural economic activities 
21. Agricultural credit policy 46 
22. Introduction of APRS 14 
23. Rural economic reform 13 

1.367 
1.000 
1.068 
1.574 
2.612 

2.694 

0.170 

0.867 
0.673 

-0.362 
-0.405 
-0.304 

1.551 

1.449 
-0.174 
-0.208 

0.152 
0.542 

-0.063 

0.065 

0.848 
2.071 
2.461 

S.D. 

1.318 
0.851 
0.661 
0.827 
0.640 

0.585 

1.274 

0.786 
1.197 
0.870 
0.828 
0.916 

0 .. 818 

0.792 
0.902 
0.798 
0.816 
1.031 

1.174 

1.236 

0.759 
0.730 
0.660 

t-stat 

7.262* 
8.146* 

10.717* 
13.046-
28.591-

32.253-

0.916 

7.394* 
3.938* 

-2.849-
-3.167* 
-2.254* 

13.272* 

12.804* 
-1.308 
-1.809 
1.265 
3 .. 641-

-0.369 

0.358 

7.575* 
10.616 
13.442* 



TableA9 Hypotheses Testing regarding the Effects of Seleted Factors on Grain 
Production in 1985 in auna <Ho: J.l=O) 

---------~------------------------------------~----------------------
No. of 

Factor (X) Obs. Mean S.D. t-stat 
(n) 

---------------------------------------------------------------------1. Weather conditions 48 -1.375 1.231 -7.737· 
2. Agricultural research 45 0.600 1.116 3.607· 
3. Agricultural extension 45 0.778 1.277 4.085· 
4. Investment in agriculture 46 -1.978 0.830 -16.171· 
5. The "30-70" ratio price 48 -0.500 1.857 -1.866 
6. Grain Support price 45 0.378 1.248 2.030· 
7. Procurement methods under 46 -0.435 1.558 -1.892 

the contractural sysytem 
8. Subsidy to producers 44 0.227 1.008 1.495 
9. Subsidy to urban dwellers 48 -0.708 0.874 -5.614-
10. Subsidy to other grain users 43 -0.651 0.948 -4.503· 
11. Grain movements between 46 -0.804 1.167 -4.676-

provinces by the GOC 
12.034· 12. Non-government grain 45 1.400 0.780 

marketing channels 
13. Free market grain prices 49 0.163 1.875 0.610 
14. Transportation conditions 43 -0.605 1.094 -3.624* 
15. Grain storage capacities 45 -1.156 1.107 -7.003* 
16. Marketing information services 43 -0.767 1.065 -4.724· 
17. Price policy on 48 -1.563 1.070 -10 .117~ 

agricultural inputs 
-15.452· 18. Market prices of non-grain 47 -1.894 0.840 

agricultural products 
-9.224* 19. Government policy on other 46 -1.609 1.183 

rural economic activities 
20. Agricultural credit policy 44 -0.818 1.299 -4.178* 
---------------------------------------------------------------------



Table AIO Hypotheses Testing regarding the Effects of Selected Factors on Grain 
Production in 1989 in China <Ho: J1=O) 

-_.-.. _-----_ .. _------------------... -- .... -----_ ....... ----------------------.-.--
No. of 

Factor (X) Obs. Mean S.D. t-stat 
(n) 

--~-------------------------------------------~--------~-------------1. Weather conditions 49 0.592 1.978 2.094-
2. Agricultural research 47 1.298 0.832 10.697* 
3. Agricultural extension 48 1.604 0.792 14.034· 
4. Investment in agriculture 46 0.761 1.433 3.602· 
5. Contractual procurement price 48 1.792 0.771 16.106-

increased by 18% 
6. Grain support price 41 0.805 1.005 5.126-
7. Procurement methods under the 45 -0.304 1.547 -1.319 

contractual system 
11.267· 8. Subsidy to producers 48 1.417 0.871 

9. Subsidy to urban dwellers 46 -0.638 1.009 -4.290· 
10. Subsidy to other grain users 43 -0.744 0.928 -5.257· 
11. Grain movements between 49 -0.490 1.386 -2.473* 

provinces by the GOe 
13.715* 12. Non-government grain 47 1.638 0.819 

marketing channels 
19.708* 13. Free market grain prices 49 2.326 0.826 

14. Transportation conditions 45 -0.378 1.211 -2.092· 
15. Grain storage capacities 47 -0.723 1.097 -4.519* 
16. Marketing information services 44 0.136 1.287 0.703 
17. Price policy on 47 -1.064 1.509 -4.831* 

agricultural inputs 
-2.996· 18. Market prices of non-grain 47 -0.574 1.314 

agricultural products 
19. Government policy on other 47 -0.234 1.322 -1.213 

rural economic activities 
20. Agricultural credit policy 47 0.489 1.349 2.486-
----~----~------------------------------------~----------------------



Table All Hypotheses Testing regarding the Effects of Selected Factors on Grain 
Production in 1979 in China 0'10: p.Sf.1o or 110: I2IJJ 

--------------------------~-~---------~-------------------~----------No. of 
Factor (X) Obs. Mean S.D. Jlo t-stat 

(n) 
------------------------------------------------~~--------------------1. Weather conditions 49 1.367 1.318 1 1.951-
2. Agricultural research 48 1.000 0.851 1 0.000 
3. Agricultural extension 44 1.068 0.661 1 0.684 
4. Investment in agriculture 47 1.574 0.827 1 4.760-
5. Unified pro.curement price 49 2.612 0.640 2 6.701-

raised 20% 
6. Above-quot~ price increased 49 2.694 0.585 2 8.308-

from 30% to 50% 
7. Procurement methods under the 47 0.170 1.274 0 0.916 

unified procurement system 
7.394-8. Subsidy to producers 45 0.8.67 0.786 0 

9. Large quantity grain import 49 0.673 1.197 0 3.938· 
10. Subsidy to urban dwellers 47 -0.362 0.870 0 -2.849-
11. Subsidy to other grain users 42 -0.405 0.828 0 -3.167· 
12. Grain movements between 46 -0.304 0.916 0 -2.254-

provinces by the GOe 
4.71S· 13. Restoration of free grain 49 1.551 0.818 1 

market 
14. Free grain market prices 49 1.449 0.792 1 3.968-
15. Transportation conditions 46 -0.174 0.902 0 -1.308 
16. Grain storage capacities 48 -0.208 0.798 0 -1.809-
17. Marketing information 46 0.152 0.816 0 1.265 

services 
18. Price policy on agricultural 48 0.542 1.031 0 3.641· 

inputs 
19. Market prices of non-grain 48 -0.063 1.174 0 -0.369 

agricultural products 
20. Government policy on other 46 0.065 1.236 0 0.358 

rural economic activities 
21. Agricultural credit policy 46 0.848 0.759 0 7.575-
22. Introduction of APRS 14 2.071 0.730 2 0.366 
23. Rural economic reform 13 2.461 0.660 2 2.520-
---------------------------------------------------------------- -----
Note! He,: JlSfJo 

HI: J1>fJo 
if the observed sample mean is positive; 

or Ho:~ 
HI: 11% 

if the observed sample mean is negative. 
f.C mean of Ihc population factor Xi' i::I,2 .... .23. 
~~ tbebypotbesised population mean of factor Xt (ic 1.2 .... .23). which is the 

inleger below the sample mean in absolute value. 



Table Al2 Hypotheses Testing regarding the Effects of Selected Factors on Grain 
Production in 1985 in China <Ho: J1-<IJo or So: I2J.Io) 

No. of 
Factor (X) Obs. Mean S.D. ""0 t-stat 

(n) 
----------------~--------~-------------~-------.----~--~---------------1. Weather conditions 48 -1.375 1.231 -1 -2.110* 
2. Agricultural research 45 0.600 1.116 0 3.607* 
3. Agricultural extension 45 0.778 1.277 0 4.085* 
4. Investment in agriculture 46 -1.978 0.830 -1 -7.997' 
5. The "30-70" ratio price 48 -0.500 1.8.57 0 -1.866* 
6. Grain Support price 45 0 .. 378 1 .. 248 0 2.030* 
7. Procurement methods under 46 -0.435 1.558 0 -1.892' 

the contractual system 
8. Subsidy to producers 44 0.227 1 .. 008 0 1.495 
9. Subsidy to urban dwellers 48 -0.708 0.874 0 -5.614* 
10. Subsidy to other 43 -0.65.1 0.948 0 -4.503' 

grain users 
-4.676* 11. Grain movements between 46 -0.804 1.167 0 

provinces by the Goe 
3.438* 12. Non-government grain 45 1.400 0.780 1 

marketing channels 
13. Free market grain prices 49 0.163 1.875 0 0.610 
14. Transportation conditions 43 -0.605 1.094 0 -3.624* 
15. Grain storage capacities 45 -1.156 1.107 -1 -0.943 
16. Marketing information 43 -0.767 1.065 0 -4.724* 

services 
17. Price policy on 48 -1.563 1.070 -1 -3.642* 

agricultural inputs 
-7.292* 18. Market prices of non-grain 47 -1.894 0.840 -1 

agricultural products 
-3.490* 19. Government policy on other 46 -1.609 1.183 -1 

rural economic activities 
20. Agricultural credit policy 44 -0.818 1.299 0 -4.178* 
----------------------------------------------------------~-----------

Note: Ho:~ 
H.: J1>t.Io 

if the observed sample mean is positive; 
or Ho:~ 

H,: t1<J.1o 
if the observed sample mean is negative. 

t1= mean of the population factor ~ i= 1,2,. •• ,20. 
J.Io! the hypothesised population mean of factor Xi (i=1,2,. .• ,20). which is the 

in&eger below the sample mean in absolute value. 



Table Al3 Hypotheses Testing regarding the Effects of Selected Factors on Grain 
Production in 1989 in China (HO: J.1SJ.lo or 80: ~ 

NO. of 
Factor (X) Obs. Mean S .. D. J10 t-stat 

(n) 
------------------------------------~--------------------------~------1. Weather conditions 49 0.592 1.978 0 2.094· 
2. Agricultural research 47 1.298 0.832 1 2.455· 
3. Agricultural extension 48 1.604 0.792 1 5.286* 
4. Investment in agriculture 46 0.761 1.433 0 3.602* 
5. Contractual procurement 48 1.792 0.771 1 7.117* 

price increased by 18% 
5.126* 6. Grain support price 41 0.805 1.005 0 

7. Procurement methods under 45 -0.304 1.547 0 -1.319 
the contractual system 

3.314· 8. Subsidy to producers 48 1.417 0.871 1 
9. Subsidy to urban dwellers 46 -0.638 1.009 0 -4.290* 
10. Subsidy to other grain 43 -0.744 0.928 0 -5.257* 

users 
11. Grain movements between 49 -0.490 1.386 0 -2.473* 

provinces by the GOC 
5.343· 12. Non-government grain 47 1.638 0.819 1 

marketing channels 
2.766· 13. Free market grain prices 49 2.326 0.826 2 

14. Transportation conditions 45 -0.378 1.211 0 -2.0g2* 
15. Grain storage capacities 47 -0.723 1.097 0 -4.519* 
16. Marketing information 44 0.136 1.287 0 0.703 

services 
17. Price policy on 47 -1.064 1.509 -1 -0.290 

agricultural inputs 
-2.996· 18. Market prices of non-grain 47 -0.574 1.314 0 

agricultural products 
19. Government policy on other 47 -0.234 1.322 0 -1.213 

rural economic activities 
20. Agricultural credit policy 47 0.489 1.349 0 2.486* 
-------------.. _----------------------------------------"----------------
Noce: He: pSf.Io 

HI: I.1>J.Io 
if the cbservcd sample mean is positive; 

or flo: J2!Jo 
HI: J.1<J.1o 

if the observed sample mean 11 negative. 
J.1: m~ of the population factor Xi' i= J ~ .... .20. 
J.Io! the hypolhesised popu1atioo rl!leaD of factor ~ (i:: 1.2,. .. t2O), which is the 

in&egez below the sample mean in absolute "aloe 



Table A14 Hypotheses Testing of th~ Difference between Means for 1985and 1979 of 
Selected Factors, China 

Factor (X) 

1. Weather conditions 
2. Agricultural research 
3. Agricultural extension 
4. Investment in agriculture 
5. Grain procurement price 
6. Grain support price 
7. Procurement methods 
8. Subsidy to producers 
9. Subsidy to urban dwellers 
10. Subsidy to other grain users 
11. Grain mov.ements between 

provinces by the GOe 
12. Non-government grain 

marketing channels 
13. Free market grain prices 
14. Transportation conditions 
15. Grain storage capacities 
16. Marketing information services 
17. Price policy on 

agricultural inputs 
18. Market prices of non-grain 

agricultural products 
19. Government policy on ot.her 

rural economic activities 
2( • Agricultural credit policy 

No. of 
Cbs. D-mean D-s.d. 
(n) 

47 -2.702 1.876 
45 -0.333 1.365 
41 -0.073 1.081 
45 -3.489 1.218 
47 -3.149 1.933 

44 -0.659 1.764 
44 -0.659 1.033 
46 -0.348 0.849 
40 -0.250 0.742 
44 -0.500 1.045 

44 -0.045 0.914 

48 -1.333 2.215 
41 -0.415 1.095 
44 -0.932 1.043 
42 -0.881 1.109 
47 -2.064 1.495 

46 -1.848 1.660 

45 -1.600 1.514 

43 -1.651 1.361 

t-stat 

-9.877* 
-1.f38 
-0.433 

-19.220* 
-11.166* 

-2.478* 
-4.232* 
-2.779· 
-2.130· 
-3.172· 

-0.330 

-4.170* 
-2.425* 
-5.925· 
-5.149· 
-9.464· 

-7.551· 

-7.091· 

-7.957* 
....... _---------------------------------,----------------------_ .... __ ... _------
Note: Ho: Jlt.s=J.1tm 

Hl:Jlt~m 
JC mean of the population factor '4 i::l.2 .... .20. 

J)..mean denO!es the mean of differences of paired observations; 
D-s.d denotes the standard deviation of the differences. 
In 1979. there was no support price. 



Table A1S Hypotheses Testing of the .Difference between Means for 1989 and 1985 of 
Selected Factors, China 

~~----------------------~----------------~--~------------------------~ 

Factor (X) 
No. of 

Obs. D-mean 
(n) 

D-s.d. t-.stat 

-----------------------------------~---~----~-~----~------------------1. Weather conditions 47 1.894 1.992 6.518* 
2. Agricultural research 45 0.667 1.348 3.317* 
3. Agricultural extension 44 0.841 1.293 4.314* 
4. Investment in agriculture 44 2.636 1.644 10.639* 
5. Grain procurement price 46 2.348 1.946 8.182* 
6. Grain support price 40 0.325 0.859 2.393* 
7. Procurement methods 44 0.114 1.497 0.503 
8. Subsidy to producers 43 1.163 1.022 7.462* 
9. Subsidy to urban dwellers 47 0.043 0.751 0.389 
10. Subsidy to other grain users 42 -0.119 0.593 -1.302 
11. Grain movements between 46 0.152 0.894 1.155 

provinces by the Goe 
12. Non-government grain 43 0.209 0.804 1.708 

marketing channels 
6.755* 13. Free market grain prices 48 2.125 2.179 

14. Transportation conditions 43 0.186 1.118 1.091 
15. Grain storage capacities 44 0.341 0.987 2.291* 
16. Marketing information services 42 0.810 1.234 4.250· 
17. Price policy on 47 0.532 1.586 2.299· 

agricultural inputs 
5.505· 18. Market prices of non-grain 46 1.326 1.634 

agricultural products 
5.835· 19. Government policy on other 46 1.348 1 .. 567 

rural economic activities 
20. Agricultural credit policy 44 1.295 1.579 5.444* 
-~--------------------------------------------------------------------

Note: Ho:J1t~., 
HI: J1t~ilIU 

f.C mtan of the population factor Xtt i=1.2 .... ,20. 
D-mean denotes the mean of differences of paired obaervalioos; 
D-s.d. denotes the standard deviation of the diffeteDCeS. 
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