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This paper assesses the effects of pricing, procurement, and loan policies on China's 
grain economy. A dynamic control model of the village leader is specified. Parameters 
of structural and control equations are estimated using time-series cross-section data. 
Simulation results show that pricing and procurement policies are not effective in 
raising yields, because of conflicting objectives of local officials. Loan policies can 
increase yields. The paper concludes that rural policies often have contradictory effects 
that can arise for a number of reasons. An important reason is the fact that local 
officials in a reforming economy have greater decision-making discretion than higher- 

level officials and execute policies to meet their own objectives. 
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Du¡ the recent d¡ for development, Chinese 
leaders decollectivized agriculture, making 
households the fundamental unit of agricultural 
production. Financial reforms, allowing local 
governments more control over their own rev- 
enues, were equally important (Wong). After 
fulfilling obligations to the state, individuals were 
encouraged to create non-state economic enter- 
prises, while local officials had both the incen- 
tive and opportunity to pursue economic gain 
(Odgaard). 

In the early 1980s, productivity response and 
efficiency gains were unparalleled (McMillan, 
Whalley, and Zhu; Fan). In contrast, rural eco- 
nomic growth was slower and less balanced in 
the second half of the decade (State Statistical 
Bureau 1985-90). Grain output stagnated and 
yields and real rural incomes grew only mar- 
ginally. Only rural industry grew, expanding 
output at an increasing rate (State Statistical 
Bureau 1980; 1984; 1989). 
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In spite of early impressive gains from the re- 
forms, leaders have grown increasingly aware 
of the difficulties in implementing policy reform 
(Oi 1991b). After being filtered down through 
China's administrative bureaucracy, policies are 
often severely distorted by local leaders (Sicu- 
lar, 1988a) who are promoting their own objec- 
tives (Wang). The ineffectiveness of recent pol- 
icy measures, especially in the grain sector, in 
part, explains the central leadership's growing 
suspicion of economic reform, and has led to 
recent efforts to regain control (Oi 1991a). 

This paper assesses the differential effects of 
changes in the government's pricing, procure- 
ment and rural industrial loan policies on the 
performance of the grain sector and on other im- 
portant variables--industrial profits, capital as- 
sets and nonagricultural employment. We also 
examine why the newly evolving decision-mak- 
ing framework of village leaders has dampened 
the effectiveness of rural policies. We demon- 
strate that centrally developed policies can lead 
to contradictory results, in part because local of- 
ficials' multiple objectives affect policy imple- 
mentation at the local level. 

Modeling decisions of local leaders in a mixed 
economy, such as in rural China, is difficult. In 
this paper, village leaders are assumed to be 
economic planners maximizing a multiattribute 
utility function subject to structural and endow- 
ment constraints. Moreover, leaders have only 
partial control over the behavior of farmers. 

Amer. J. Agr. Econ. 75 (May 1993): 339-349 
Copyright 1993 Amefican Agricultural Economics Association 

 at Penn State U
niversity (Paterno L

ib) on Septem
ber 15, 2016

http://ajae.oxfordjournals.org/
D

ow
nloaded from

 

http://ajae.oxfordjournals.org/


340 May 1993 Amer. J. Agr. Econ. 

The structural relationships and the objectives 
of the village leaders are estimated from obser- 
vations and data collected during 15 months of 
fieldwork in central China (Rozelle). Time-se- 
ries data from 40 villages are used to estimate 
the equations of a dynamic control model de- 
scribing the behavior of village leaders and the 
environment within which they operate. The ef- 
fects of external policy adjustments on industrial 
output, investment, technology adoption, fertil- 
izer allocation, and the intensity of cash crop- 
ping are simulated into the future. The simula- 
tions demonstrate that pricing and procurement 
measures have little or even a negative effect on 
grain yields; only rural industrial credit policy 
succeeds (albeit only marginally) at increasing 
agricultural productivity. 

Chinese Rural Policy 

Controlling the grain economy is important to 
China's development strategy. Through the 
1960s, the efforts of land reformers and moves 
toward collectivization were primarily moti- 
vated by the desire to consolidate control of the 
rural sector, especially over grain production and 
marketing (Perkins and Yusuf). While direct area 
allocations of grain were used less frequently af- 
ter the early 19~Os, the state still exercized con- 
siderable influence over grain production through 
self-sufficiency campaigns, trade restrictions, and 
by monopolizing marketed-surplus activities. 
Directives were enforced through complete con- 
trol over credit, fertilizer, technology, and longer 
term investments. 

The reforms of the late 1970s, including de- 
collectivization, price increases, the greater 
availability of inputs, and trade and marketing 
changes, altered this preoccupation with grain. 
Post-reform economic policy in the 1980s was 
to be carried out through indirect mechanisms 
(e.g., pricing and interest rate measures), pro- 
viding work incentives, and placing production 
decisions in local hands (Wiens). Within this 
plan, instruments of direct control (grain quotas 
and industrial credit) were also to be retained. 

The result of these reforms was a productivity 
boost in nearly all cropping sectors, which stim- 
ulated high growth rates in most rural regions. 
What proportion of this change can be attributed 
to what set of factors is still being debated. 
Several authors show that much of the initial in- 
crease in the grain sector came from the ex- 
panded efforts of households due to decollectiv- 
ization (McMillan, Whalley, and Zhu; Fan). In 

the latter half of the decade, decentralization 
measures and policies to encourage diversifi- 
cation (Sicular) led to slower growth in the grain 
sector and less balance across rural economic 
sectors. A working hypothesis in this paper is 
that these trends have undermined the ability of 
policy makers to restore the sector's balance and 
regain control over China's grain production. 
Understanding these two factors is crucial for 
formulating an economic policy model based on 
the behavior of rural agents. 

Policies after 1984 provided incentives for 
farmers to diversify out of agriculture in gen- 
eral, and grain production in particular. Prices 
have increased more rapidly for cash crops than 
for grains. Limited progress in freeing markets 
for land, labor, and capital provided few op- 
portunities for the utilization of labor in agri- 
cultural activities in most of China's densely 
populated farming regions. Controls were lifted 
on locally produced industrial products but re- 
tained for key agricultural goods, leaving the 
cropping sector less responsive to economic 
forces. Fiscal reforms left increasing propor- 
tions of rural industrial profits under local con- 
trol (Oi 1991b). 

Decentralization is also closely associated with 
the fiscal reforms which set limits on the amount 
of revenues extracted from and subsidies in- 
jected into localities by higher levels of govern- 
ment (Oi 1991a). Local leaders concerned with 
administrative duties and developing their local 
economies were forced to expand industrial pro- 
duction in order to increase local revenue bases. 
Expenditures and investment became inextrica- 
bly tied to these revenues. The rules also al- 
lowed local officials to increase their own in- 
comes if the locality's economic product grew 
at a faster rate. 

Local Policy Implementation 

To analyze the effects of reform policies on the 
grain sector, one must understand how township 
officials, village leaders and farmers make de- 
cisions. A full discussion of such decision mak- 
ing is beyond the scope of this paper. We focus 
here on the "economic problem" of village lead- 
ers. 1 Although this discussion is stylized on the 
basis of observations, interviews, and analysis 

t See Rozelle for discussions of  township officials, village lead- 
ers, and farm households. Farmer behavior is treated elsewhere as 
well (e.g. ,  Lin). 
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from study sites in northern Jiangsu during 15 
months of fieldwork, Sicular (1991) provides 
evidence that village leaders are active partici- 
pants in local economies in much of China. 
Hence, the results of this study have relevance 
for China's rural areas as a whole. 

Village leaders are the lowest level of admin- 
istrators responsible for implementing rural pol- 
icy; as members of the village-community, their 
own interests are also closely identified with those 
of farm households. As managers of agriculture 
and industry, they must balance interests of higher 
levels of government with those of local con- 
stituents (Oi 1989). 

Based on extensive field interviews, six goals 
were identified as important to village leaders: 
promotion, status, job security, independence 
from officials at higher levels, personal profits, 
a n d a  commitment to the village (Rozelle). In- 
dustrial activities are equated with the indepen- 
dence and profit goals. Agricultural accomplish- 
ments, such as producing high grain yields and 
adopting new agricultural technology, are as- 
sociated with promotion and job security objec- 
tives. Providing farmers with cash cropping ac- 
tivities and off-farm employment opportunities 
increases leader satisfaction and status by in- 
creasing the welfare of their villages. Local 
leaders pursue some goals more vigorously than 
others; the economic reform environment has also 
made progress toward certain goals easier and 
more beneficial. The following discussion pro- 
vides insights as to why local actors frequently 
take actions favoring industrialization at the ex- 
pense of grain policies. 

In agriculture, local leaders have control over 
the village's land and capital equipment. Con- 
trol over land includes short-term planting and 
long-term allocation among farm households. 
Although farmers do allocate their own labor and 
current inputs, these decisions are influenced 
through production contracts linking farm out- 
put to be delivered to the state marketing unit 
to the provision of low-priced, high-quality in- 
puts (e.g. fertilizer, diesel fuel, and credit). De- 
spite these efforts, expansion of agricultural ac- 
tivities by increasing a village's endowment of 
land, labor or capital is difficult, given limited 
factor markets (Perkins) and the central govern- 
ment's efforts to recentralize control over farm 
inputs such as fertilizer (Stone). 

The situation is different for rural industry. 
Village leaders directly control their enterprises. 
They make labor decisions, and they select short- 
term capital utilization levels and long-run in- 
vestment rates. Leaders are often able to deter- 

mine wage rates and procure village-produced 
raw materials at favorable prices. Most impor- 
tantly, after satisfying tax obligations, they re- 
tain control over earned revenues and can seize 
many opportunities to expand the economic out- 
put of the village economy. 

Given these differences between agriculture 
and rural industry, it is easy to see why targeting 
grain production with agricultural policies may 
be difficult. Why do village leaders care any- 
thing about grain yields? First, high grain quotas 
still exist in most rural areas and there are pro- 
hibitions against relying on outside sources of 
grain. Second, high yields may enhance the sta- 
tus of village leaders of lead to a promotion. 
Finally, by increasing yields, more grain land 
can be diverted to other crops, many of which 
are used by local rural industries as raw mate- 
rials. 

In summary, agricultural authorities in charge 
of increasing productivity, especially in the grain 
sector, operate in an environment imposing con- 
straints on the expansion of the sector. They face 
increasingly independent local leaders with little 
incentive to pursue grain activities; yet, pres- 
sures to fulfill agricultural targets and the inter- 
dependence of farm and non-farm activities make 
it impossible to ignore this sector. On the pos- 
itive side of the ledger, they do have several 
policy instruments at their control. The question 
remains: what mix of policies will induce vil- 
lage leaders to take actions leading to optimal 
increases in grain productivity? This paper takes 
a step toward answering this question. 

Modeling the Economy in Chinese Villages 

To analyze the effects of policies on the village 
grain sector of the economy, village leaders are 
modeled as local economic planners operating 
in a mixed economy. They pursue multiple goals 
by allocating resources under their control (i.e., 
control variables), subject to the factors which 
determine the village's major economic pro- 
cesses (as described in a set of state equations). 
Such a problem suggests that a dynamic optimal 
control model would be an appropriate analyti- 
cal framework. Since there is no well-defined 
theoretical framework from which to specify the 
structural and behavioral "models" for decision 
makers in a mixed economy, the final specifi- 
cation is based on observations made during the 
extensive interviews conducted during the 15 
months of fieldwork in central China. The em- 
pirical work itself will provide new information 

 at Penn State U
niversity (Paterno L

ib) on Septem
ber 15, 2016

http://ajae.oxfordjournals.org/
D

ow
nloaded from

 

http://ajae.oxfordjournals.org/


342 May 1993 

on the important relationships in these econo- 
mies. 

The Model 

Village leaders are assumed to maximize a mul- 
tiple attribute utility function subject to a series 
of state equations. In matfix notation the model 
is 

(1) maxV = E /3,(to;X, + X;flX,) 

subject to 

( 2 )  Xt = AXt-1 + CUt + b + et 

where 1) and [Jo t = matrices of weights; X, = a 
vector of state variables; Uf = a vector of con- 
trol variables whose levels are set by local lead- 
ers; E t " -  a vector of error terms; and A, C, and 
b are matrices of structural parameters. 

By assuming a quadratic-linear functional 
form, 2 optimal levels of the control variables are 
linear functions of lagged state variables: 

(3) U *= G X t _  l + g 

where G and g, the behavioral coefficients, de- 
pend on parameters in (1) and (2). 

Empirical Specification, Data, and Estimation 

The empirical specification of equations (1) and 
(2) consists of an objective function containing 
five arguments: profits, grain yields, capital, off- 
farm labor, and hybrid rice area; and structural 
equations for industrial profits, grain yields, 
capital, investment, non-agricultural labor, hy- 
brid rice area, prices, the grain obligation, and 
loans made to rural industry. A detailed justi- 
fication for the arguments in the objective func- 
tion and the specification of each structural 
equation (table 1) is in Rozelle and Boisvert and 
Rozelle. 

Data for 1983 through 1988 from a village 
survey conducted during 15 months of field work 
in central China were used in the estimation. The 
data include information on production, invest- 
ment, nonfarm activities, credit, prices, and 

2 The quadratic-linear optimal control model is analytically tract- 
able (Futon and Carp). It allows for diminishing marginal utilities 
of the individual goals. This specification can also be thought of 
as first-order Taylor series approximation of the true relationships. 
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technology adoption and come primarily from 
records kept by the accountant in each village 
and from account books and records kept by the 
treasurer of each village-run factory. Data were 
from 40 villages chosen randomly from more 
than 100 villages in three townships of Jiangsu 
province, a densely populated region in the 
Yangtze River Valley. 

Although well over 80% of sown area in the 
sample areas was dedicated to grain in the prere- 
form years, area devoted to cash crops followed 
the national trends and expanded to a little more 
than 30% by 1988 (versus 29% nationwide-- 
State Statistical Bureau 1989). Simultaneously, 
rural industrial output of the village economy 
expanded rapidly, growing by over 15% per year 
from 1983 to 1988. By the final year of the study, 
the proportion of the sample area's gross value 
of industrial and agricultural output (GVIAO) 
had risen from less than 40% to nearly 60%. 
These rapid growth rates are by no means atyp- 
ical. Nationwide, during this period the propor- 
tion of rural industrial output in the GVIAO of 
the rural economy rose from nearly 20% to about 
50% (State Statistical Bureau 1984, 1989). The 
study sites are representative of rural areas in 
China which have well developed agricultural 
infrastructure and a rapidly developing indus- 
trial base. 

Data were also collected on three policy vari- 
ables--prices, grain quotas, and loans received 
by village enterprises. Industrial prices used in 
the analysis are village specific. Agricultural 
prices were collected at the township level and 
assumed to be identical for villages within each 
township, but these p¡ do vary over time and 
across township. Commodity p¡ for grain and 
cash crops were aggregated into a single index. 
Multicollinearity between the cash crop price 
index and the grain price index precluded an 
econometric specification with both variables. 
The fact that cash crop prices closely track grain 
prices may be a result of the institutional struc- 
ture of the procurement system in rural China. 
When grain officials intervene and change prices, 
officials with responsibility for procuring cash 
crops apparently also respond by increasing the 
prices of their commodities. Thus, grain price 
policy is tied to the price policy of cash crops, 
and this paper's focus on the agricultural price 
index could be viewed as looking at grain price 
policy. Prices were deflated by an index con- 
structed from county-level producer data. The 
quotas, or procurement obligation, include "re- 
quired" sales of grain by farmers to the state 
grain bureau. Sales are classified as either basic 
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Table 1. Empirical Specification of the Village Leader Model 

f ~  
max E(V)= E~~_.~ flr + (w,Tr, + oJ2~+ r + 094G 2 

I,. ,- 1 = 

r,, i,, h,, + w~K, + w6K 2 + w7L, + wsL 2, 

ft ,  w,, cr + �91 , + w , , h  2 + in te rac t ive  t e r m s ) ~  
) 

sub jec t  to 

7rr = Oro + 

Gr = /3o  + 

K , = K , _ ~  

ir = Oo + 

L , =  r o +  

h r =  po + 
P, = Ao + 

O t  : 

B t : 

a~r, + a2i, + a3w, + a4Kr-~ + asP,  ~ + ej, 

~~h, + ~~f  + ~~c, + [3,P, , + E~, 

+ i, 

OTw, + 02~rI .~ + O3L, ~ + O4Pt_ l + 05B,_~ + e3t 

z~rr + r2il + T3h, + r4w, + r sP, ~ + r60,-i  § e4t 

prL,-~ + p2G,-~ + p3c, + P4Pt-l + psO,-i + 65, 

AjP,_ t + e6, 

/x0 +/_L~O,_ i + 67, 

6o + &,B,-t  + &8, 

Sta te  var iables :  

~', = prof i t s ,  v i l l age  indust r ies  
G, = grain  y ie lds  
K, = capi ta l  in rural  indust r ies  
L, = o f f - f a r m  e m p l o y m e n t  
h, = p r o p o r t i o n  hybr id  r ice a rea  
P,  = indus t r ia l -ag  pr ice  rat io  
O, = m a r k e t e d  surp lus  ob l iga t ion  
B, = loans  to v i l lage  indus t r ies  

Con t ro l  var iab les :  

r, = ou tpu t  ( r evenue ) ,  v i l l age  i n d u s t ¡  
i, = i n v e s t m e n t  in capi ta l  p lan t  
h, = p ropo r t i on  hyb r id  r ice a rea  
f = fer t i l izer  supp l i ed  
wr = v i l l age  indus t ry  w a g e  
c, = cash  c rop  area  

or bonus quotas. Amounts sold under either of 
these categories are viewed as obligatory, not 
voluntary. "Loan activity" measures lending 
transactions between the village enterprises and 
state run banks, rural credit cooperatives, and 
departments within the Township and Village 
Industry Bureau. 

Following Chow and Fulton and Karp, a two- 
step approach was used to estimate the param- 
eters of (1) through (3). The first step is to 
estimate the parameters of (2) and (3) directly 
using fixed effect methods (i.e., OLS with a 
dummy variable for each village). Because 
and to from (1) are implicit functions of A, C, 
b, G, and g, it is possible in a second step to 
recover the set of objective function coefficients 
consistent with those revealed through the be- 
havior of village leaders. See Rozelle for de- 
tails. 

Simulating the lmpact of Changes in 
Pricing, Procurement, and Loan Policy 

The estimated structural and control equations 
are shown in tables 2 and 3. The adjusted R- 
square statistics for the structural equations range 

between 0.46 and 0.80; those for the control 
equations are all above 0.60, except for the wage 
equation (0.25). Signs on the coefficients of the 
independent variables in both sets of equations 
are consistent with prior expectations; many of 
the estimated standard errors are relatively small 
compared to their magnitudes. 3 

Estimates of the weights on the five variables 
in the village leader's objective function, to and 
l i ,  from equation (1) provide additional evi- 
dence of the model's performance. The elastic- 
ities of utility derived from the estimated coef- 
ficients for the two variables associated with rural 
industrialization, capital assets and factory prof- 
its, are 0.84 [0.014] and 0.39 [0.048], respec- 
tively. 4 These are much higher and have rela- 
tively lower standard errors than the variables 
associated with either agricultural (grain yields-- 
0.0038 [0.019]--and hybrid rice adoption 
0.00000019 [0.00021]) or the welfare of farm 

3 The model generated fairly accurate within-sample predictions. 
Theil coefficients are between 0 and 1 except for the industrial prof- 
its equation and the wage rate equation. 

4 The numbers in brackets, [ ], are the asymptotic errors of elas- 
ticities. See Rozelle for procedures used to estimate them anda  full 
discussion of these results. 
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households in the village (nonfarm employ- 
ment - -0 .022  [0.011]). These results are con- 
sistent with the expectation that leaders are 

"~ preoccupied with rural industrialization to fur- 
ther personal gain and independence from higher 

g authorities. They remain concerned about main- 
taining agricultural productivity and overall vil- 
lage welfare. 

Because the simulation focuses on grain yields, .,~ 

the second equation of table 2 is of  primary im- 
portance. Village leaders can raise yields by re- 

�91 quiring farmers to plant a larger proportion of 
hybrid rice or by increasing fertilizer supply. The 
negative sign on the coefficient of the cash crop 

& variable shows that village leaders can also in- 
�9 ~ crease yields by regulating the amount of land 

planted to cash crops. This relationship was not 
.s evident ex ante .  Since cash crops are relatively 
~' more profitable than grain, one might expect grain 

yields to fall if leaders allowed more area to be 
A planted to cash crops and farmers allocate more 

time and current inputs to them. The impact on 
~; yields appears to be small (note the low t-ratio) 

most likely because farmers are tacitly allowed o 

to cultivate additional cash crop area only if grain 
productivity does not suffer. The only policy 
variable that enters the grain yield equation di- 
rectly is a measure of  the relative prices. The 
positive sign on the coefficient for the ratios of 
indust¡ to agricultural prices indicates that, 

i when facing declining relative agricultural prices 
(or increasing industrial prices), village grain 
yields rise. Part of the explanation for this result 
may be due to the inclusion of both grain and 

.~ cash crop prices in a single index. This result 
may also show that village leaders use admin- 
istrative means (e.g. restricting cash crop area) 

o 

or other actions to encourage farmers to sustain 
.~ agricultural yields even in the face of falling ag- 

ricultural prices. 
o 
E 

o 

"o 

Simula t ion  

The policy simulation is started by substituting 
the values of  the observed state variables (ex- 
cept for one of the relevant policy variables) for 
the last year of the sample into the control equa- 
tions and generating forecasts of  the dependent 
variables. These predictions and lagged state 
variables are used to predict a new set of state 
variables, and the process is repeated for five 
years. Simulation results are derived for each of 
the 40 villages (Rozelle). For purposes of  dis- 
cussion, these results are averaged over all vil- 
lages and ate compared to the base scenario. The 
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Table 3. Control Equations Describing Village Leader Behavior 

Equations 

Lagged Lagged 
Lagged Lagged grain Lagged nonag, price Lagged Lagged 
profits yields capital labor ratio obligation loans 
(Tr, ,) (G, ,) (K,_,) (L, ,) (P,_,) (O,_,) (B,_,) 

Industrial 
output (r3 

Industrial 
investment (/,) 

Hybrid 
rice area (h,) 

Fertilizer 
supply ( f )  

Village 
wage rate (w,) 

Cash crop 
area (c,) 

1.74 184.02 4.04 2543.82 35.22 7.53 11.66 
(0.79) (0.28) (1.38) (1.97) (0.13) (0.12) (2.13) 
0.011 - 7 . 3 4  - 0 . 4 5  85.21 1.39 0.22 0.80 

(0.24) (0.56) (7.77) (3.34) (0.25) (0.18) (7.48) 
0.12 x 10 5 0.00013 - 0 . 1 5  x 10 -6 -0 .0013  0.00013 0.22 x 10 .4 - 0 . 0 6 3  

(2.24) (0.79) (0.80) (3.96) (1.87) (1.39) (0.46) 
0.22 x 10 -~ -0 .00023  - 0 . 1 2  X 10 -4 0.0086 --0.00029 --0.00017 --0.4 X 10 -5 

(0.04) (1.15) (1.73) (2.77) (0.44) (1.12) (0.31) 
-0 .0051 - 7 . 7 8  0.010 -13 .91  8.76 0.077 - 0 . 0 1 0  
(0.17) (0.84) (0.26) (0.77) (2.27) (0.09) (0.14) 
0.21 • 10 -4 0.0089 - 0 . 0 0 0 2 0  0.33 - 0 . 0 1 2  -0 .0035  - 0 . 0 0 2 4  

(0.07) (0.10) (0.51) (1.91) (0.32) (0.43) (3.39) 

Note: Estimated asa  village fixed-effects model, but the coefficients of the dummies are not reported (Rozelle, 1991). The t-ratios are 
in parentheses. 

base scenario is created by simulating the model 
for five years beyond 1988 under the assump- 
tion that the 1988 agricultural policies remained 
unchanged. The three policy experiments are: 
increasing agricultural prices by 20%; increas- 
ing procurement quotas by 20%; and reducing 
lending by financial intermediaries to village 
factories by 20%. The policy experiments for 
procurement and lending are accomplished 
through ceteris paribus changes in these vari- 
ables; changes in agricultural prices are in- 
versely related to the industrial-agriculmral price 
ratio. When changes are made to one target-policy 
variable, the other exogenous state variables are 
left at their 1988 levels. 

This particular combination of experiments is 
selected for illustrative purposes, but the trials 
are consistent with the government's desire to 
increase grain productivity and slow rural in- 
dustrial growth. They are extensions of policy 
changes initiated in 1988. The emphasis on in- 
creased grain yields stems primarily from the 
central government's concern about stagnant food 
supplies due to mediocre harvests in 1985, 1986, 
and 1987. There was also concern that an over- 
heated economy, led by the rural industrial sec- 
tor, was inflationary and was creating serious 
problems for government firms in the state sec- 
tor of the economy. 

The qualitative effects of simulated policy 
changes on all state and control variables are in 
table 4. The top panel shows the direction of 
response of state variables to the changes in 
prices, procurement quantities and amount of 
rural industrial loans; the bottom panel presents 
the effects on the five control variables. The four 
panels in figure 1 trace the impacts of policy 

changes on grain yields, industrial profits, cap- 
ital assets and non-agricultural employment (and 
correspond to the first four columns in the top 
panel of table 4). 

Price Policy Change. The effects of an in- 
crease in agricultural prices on grain yields are 
surprising. Yields increase in the initial two years, 
but by 1991 yields fall continuously. This is also 
true for the base scenario. The most unexpected 
result is that grain yields are lower relative to 
the base scenario after the policy change 
throughout the simulation period (panel A, fig- 
ure 1). These results are explained in part be- 
cause the agricultural price index includes prices 
for both grains and cash crops. The agricultural 
price rise creates both an initial increase in the 
amount of fertilizer supplied by village leaders 
to farmers and stimulates a positive change in 
cash crop area (row 1, columns 4 and 5, bottom 
panel, table 4). With inoperable land markets, 
expansion of cash crop area can come only at 
the expense of grain crop area. The reduction in 
grain yields on a smaller area with more fertil- 
izer available can be explained partially by the 
fact that the additional fertilizer is being real- 
located to cash crops and not grain. Yields also 
decline because of a decrease in the intensity 
of hybrid rice cultivation (a higher-yielding 
rice variety--row 1, column 3, bottom panel, 
table 4). 5 

5 Another explanation would be consistent with there being no 
relationship between agricultural prices and grain yields. If farmers 
maintain yields primarily to meet quotas and home consumption, 
the opportunity cost of grain may exceed the value of grain. Thus, 
even if grain prices rise, there may be no yield response. 
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Table 4. Direction of Response of Endogenous State and Control Equations to 20% Change 
in Exogenous Policy Instruments 

E n d o g e n o u s  state va r i ab les  

Indus t ry  G r a i n  I n d u s t r y  N o n f a r m  H y b r i d  

Po l i cy  profi ts  y ie lds  assets  e m p l o y m e n t  adop t ion  

Ag-p r i ce  inc rease  - - + + - 

P r o c u r e m e n t  inc rease  + - 0 + + 

L o a n  r educ t ion  - - "  - - 0 

Con t ro l  va r i ab le s  b 

I n d u s t r y  Indus t ry  H y b r i d  Fe r t i l i ze r  C a s h - c r o p  

Po l i cy  ou tpu t  i n v e s t m e n t  a d o p t i o n  supp ly  s o w n  a tea  

Ag-p r i ce  inc rease  _ t _ _ + + 

P r o c u r e m e n t  inc rease  + + + - - 

L o a n  r ed u c t i o n  - - 0 + + 

Notes: Direction of response is measured relative to a base scenario where no changes are made to any of the policy variables. AII 
increases and reductions in policy variables are 20 percent of 1988 levels. 

Direction of initial response but du¡ the time path, the variables cross. 
b Village rate held at 1988 rate. 

P a n e l  A -  G r a i n  Y i e l d s  P a n e l  B - I n d u s t r i a l  P r o f i t s  
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Figure I. Comparison of important eco- 
nomic variables under alternative simulated 
policies 

With this policy change, industrial prices fall 
relative to agricultural prices, inducing village 
leaders to reduce both industrial output and the 
allocation of financial resources to village fac- 
tories (row 1, columns 1 and 2, bottom panel, 
table 4). Thus, profits from industry fall relative 
to the base scenario throughout the simulation 
period (panel B, figure 1). Decreases in these 
variables adversely affect village leader utility 
since the elasticity of utility with respect to profit 
is positive. To minimize this welfare loss, vil- 
lage leaders take two actions. First, they de- 

crease the intensity of hybrid rice cultivation (a 
labor-using agricultural technology). Although 
this action itself also adversely affects grain yields 
(and perhaps lessens the likelihood of a leader's 
promotional opportunities), demand for agricul- 
tural labor declines, allowing more labor to move 
off the farm (panel D, figure 1). Second, leaders 
apparently redirect factory revenues in order to 
expand the industrial asset base (panel C, figure 
1). Increased off-farm employment opportuni- 
ties and more capital assets lead to higher vil- 
lage leader utility (since their elasticities of util- 
ity with respect to these two arguments are 
positive) and offset the welfare reduction asso- 
ciated with the decreases in the other state vari- 
ables. 

Procurement policy change. Simulated pro- 
curement policy changes force villages to de- 
liver 20% more grain under obligation. This ac- 
tion initially leads to a reduction in the availability 
of fertilizer to farmers and a smaller cash cropped 
area relative to the base scenario (row 2, col- 
umns 4 and 5, bottom panel Table 4). Industrial 
output, investment and hybrid adoption ate higher 
for all years compared with the base scenario 
(row 2, columns 1 to 3, bottom panel, table 4). 
These effects are responsible for the observed 
decreases in grain yields relative to the base sce- 
nario (panel A, figure 1). 

The mechanism underlying the effects of the 
procurement policy changes is in marked con- 
trast to those for price policy. A fundamental 
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difference between the two policies is that 
changes in procurement policy force village 
leaders to increase the area sown to grain. To 
minimize this additional land requirement, lead- 
ers allocate more grain area to higher yielding 
hybrid rice. Despite adopting new technology, 
leaders must decrease area sown to cash crops. 
The new crop mix in the village requires less 
total fertilizer (partially technologically related 
since major cash crops such as cotton, mint, and 
mulberry use much chemical fertilizer). The ad- 
ditional procurement quotas are satisfied by in- 
creasing grain area, not yields. 6 

In contrast to grain yields, changes in pro- 
curement policy changes lead to increases in non- 
farm employment and industrial profits (panels 
B and D, figure 1). This effect is primarily driven 
by the increases in industrial output, invest- 
ment, and hybrid rice adoption relative to the 
base scenario. The savings from reductions in 
input intensive cash crops help explain these in- 
creases. 

Grain Policy in China's Villages 347 

leads to relatively higher grain productivity. 
Hence, the negative impact on the industrial state 
variables does seem to have succeeded in re- 
focusing the attention of village leaders on the 
agricultural sector. What mechanisms cause the 
yield increase and industrial contraction? When 
the utility of village leaders is reduced through 
lower profits and capital assets, they can offset 
part of this loss by increasing grain yields. De- 
cisions to increase fertilizer supplies and raise 
the area sown to cash crops (column 4 and 5, 
row 3, bottom panel, table 4) draw labor back 
into the agricultural sector. After two periods, 
enough resources have flowed back into grain 
production that yields surpass those experienced 
when lending remained at the base-scenario 
levels. 

Meanwhile, village industrial expansion is 
slowed since loan reductions lead to curtailment 
of output and investment (column 1 and 2, row 
3, panel, table 4). These actions lead to reduc- 
tions in profits and capital asset growth. 

Rural industrial loan policy change. When 
higher officials reduce loans to village enter- 
prises, there is an immediate reduction in the 
levels of all of the state variables. Moreover, all 
variables except grain yields remain at levels 
below those of the base policy throughout the 
simulation period (panel B, C and D, figure 1). 
According to government policy makers who 
recognize the susceptibility of local industries to 
lending policies (Wang), reductions in loans were 
designed to restrain the growth of the rural in- 
dustrial sector and to halt inflation. Policy mak- 
ers hoped that these measures would also refo- 
cus the attention of leaders on grain production 
(Oi 1991 a). 

Curiously, even though increasing grain pro- 
ductivity was only a secondary objective of loan 
policy in the early 1990s, it is the only measure 
that has a positive effect on grain yields. Yields 
under the loan reduction policy rise in the sec- 
ond year to equal the base policy grain yields. 
After the second year, the new policy gradually 

6 Some of the decrease in yields may be related to factors in 
addition to ones considered here. Larger quotas could mean re- 
duced effort and lower yields as Putterman demonstrates for the 
Chinese collective. A similar disincentive can be derived for the 
individual farmer. Since the increased procurement burden can be 
looked on as a lump sum tax, there will be no distortion in the 
marginal price that the farmer faces (Sicular), but there will be a 
corresponding decrease in income. In a household production 
framework (Singh, Squire, and Strauss), these negative income ef- 
fects can imply lower yields through reduced effort, reduccd fer- 
tilization of for other indirect effects. 

Summary and Conclusions 

Research tools to assist policy makers in Chi- 
na's unique reform environment are uncommon. 
Most existing models of China are based on the 
assumptions of central planning and contain few 
behavioral parameters. Transplanted neoclassi- 
cal models, which rely on classical assumptions 
and simplified economic structures, also have 
not performed well (An). This paper develops a 
more effective analytical tool for use by policy 
makers in countries making a transition from a 
state controlled economy to one where market 
forces guide economic decision making. To il- 
lustrate the use of such tools, a dynamic control 
model of Chinese village leader behavior is es- 
timated and used to assess the effects of changes 
in government's pricing, procurement and rural 
industrial loans on the performance of the grain 
sector. 

Based on the general behavioral and structural 
elements of the Chinese reform economy cap- 
tured by this paper's simulations, the implica- 
tions of this analysis for policy are somewhat 
unexpected. The results suggest that, if officials 
are interested in setting an agricultural policy to 
encourage higher grain yields, they can neither 
rely on increasing agricultural prices nor on in- 
creasing a locality's procurement quota. Rather, 
the only effective means for increasing grain 
yields is to reduce the number of loans available 
for rural industrialization. Even when applying 
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strict limits on rural industrial loans, the rise in 
grain yields is relatively small. 

These simulations suggest that these policies 
either lead to counter-intuiuve results or ate only 
marginally effective p¡ because complex 
interactions between the structure of China's ru- 
ral reform economy and the objectives of village 
leaders trigger a series of contradictory and off- 
setting reactions. For example, as was seen in 
the case of procurement policy, increasing the 
delivery obligation did induce leaders to expand 
grain sown area, but other forces caused leaders 
to reduce the quantity of fertilizer inputs being 
supplied to the sector. Farmers in turn appar- 
ently responded by reducing fertilizer use on 
grains. The net result was a reduction in grain 
yields. 

If decentralization trends are to continue in 
the transition of China from a planned economy 
to one that is more market oriented, it is im- 
perative that policy makers begin to understand 
the decision making behavior of local leaders so 
that their policy measures induce actions more 
compatible with government objectives. Given 
the importance local leaders attach to rural in- 
dustrialization, policies might best be designed 
to tie the timely execution of an important ag- 
ricultural measure (e.g., the completion of a grain 
delivery quota, or the maintenance of some 
minimum level of yields) to the provision of some 
benefit for a locality's industrial activities. 

There are, in fact, signs that central authori- 
ties are beginning to understand the dynamics 
of local decisions. In recent years, authorities 
have once again begun to encourage the expan- 
sion of local industry, but it can proceed without 
interference only if a certain proportion of in- 
dustrial profits are reinvested in the agricultural 
sector (Liu). These new investment funds are to 
be used to provide certain "socialized services" 
in the agricultural sector intended to relieve lo- 
cal resource bottlenecks. Such policies appear in 
part to account for the multiple objectives of vil- 
lage leaders and resolve some of the contradic- 
tory effects of local policy execution. 

[Received November 1991. Final revision 
received September 1992.] 
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