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by B. 
Delworth 

Gardner and 
Yaohui Zhao 

hinese officials and newspapers express 
considerable concern about the countly's 
capacity to feed its huge and still growing 

population. T he rheto ri c will be fam iliar to people 
in Western coun tri es as a blend of "agrarian funda
mentalism " and "Mal thus ianism ." But beyond the 
official rhetoric, we wi ll argue that reforms in land 
ownership and irrigation water pricing and man
agement could have highly salutary impacts on ag
ri cul tural output that could al leviate food shortages 
far in to the future. 

The importance of food security in 
Chinese thinking and planning 
Examples of agrarian fundam entalism are ubiqui
toUS in the recent statements of China's political 
leaders. In fact, they seldom discuss the overall 
economy without first indicating agri culture's pri
mal importance as well as the need fo r strong gov
ernmental suppOrt to the secto r. At the First Ses
sion of the N inth National People's Congress in 
March 1998, the retiring Premier Li Peng indi
cated that while Ch ina's agri cultu re is the founda
tion of the eco nomy, it remains fragile. H e said: 
"Agri culture has a di rect bearing on our overall 
situation. We should never neglect agriculture be
cause of good harvests over the years or because 
there is an adequate supply of agri cultural p rod-

ucts" (China Daily, 6 March 1998). As he outl ined 
development goals for 1998, he began with the 
commitment that China w ill focus inves tment at 
all levels of government on agriculture, forestry, 
and water conservation. H e also encouraged farm
ers and rural organizations to increase their labor 
and inves tment in agricultural enterprises. 

T he new premier, Zhu Rongji, instal led at the 
People's Congress, is widely credited as the author 
of many economic reforms, including the "soft-land
ing" recently achieved as C hina moved from a pe
riod of significant inflation to price stabili ty without 
a large diminucion in the rate of growth of output. 
At his first press conference at the end of the Con
gress, Premier Zhu outlined the direccions his new 
government would tal<e (China Daily, 16 April 1998). 
H e spoke of fi ve refo rms, and, true to form, the first 
dealt with the "circulation system for grain." 

T he premier pointed out tllat currently large grain 
reserves are the consequence of the "successful" agri
cultural policy of recent years, but he indicated that 
government subsidies had also increased- thus im
posing a burden on the fiscal budget. M any types of 
"subsidies" affect grai n marketing and distribucion, 
including tllose for increasing quom procurement 
prices offered by the government, purchases by tlle 
State's special grain reserve, and grain storage and 
management by the government. So it is imperative, 



Zhu indicated, that the marketing system for grain 
be reformed. H e did not specify at the conference 
what reforms he had in mind, but, perhaps most 
significantly, he began his list with proposed agricul
tural reform, even though some of the others, such 
as reducing the number of government bureaucrats 
by 50 percent and cutting the number of govern
ment ministries from forty to twenty-nine, were truly 
revolutionary. 

So why is there concern in C hina over the ca
paciry of agriculture? T he facts suggest that agri
culture is doing very well , thank you. For three 
consecutive years (s ince 1995) the country has had 
bumper harvests despite unfavorable drought con
ditions in North China, a major wheat producing 
area. As suggested above, the principal wony has 
been about grain production, since grain is the ba
sic staple in most Chinese diets. But grain produc
tion has grown at an annual rate of about 3 per
cent the past six years, higher than the rate of popu
lation growth . Vegetable, fruit, meat, egg, and mi lk 
consumption has increased sharply during the past 
decade, reflecting the considerable growth in de
mand and a concomitan t increase in supply of these 
products. In aggregate, the average Chinese person 
consumes over 2,700 calories per day-approxi
mately the same level of caloric intake as that 
achieved in economically advanced countries. Life 
expectancy, a good overall indicator of health, has 
risen to 70.8 years in 1997 from 70 years in 1990. 
Again, this level is rypical of advanced countries, 
not developing countries like China. So, given tl1ese 
facts, why the concern? 

The problem stems fro m a M althusian view that 
agricultural output will not be sufficient to ad
equately feed China's population over the long haul . 
It is true that China has about 20 percent of the 
world's population (over 1.25 billion) and feeds 
them fro m only about 7 percent of the world's 
arable land. And that land base is shrinking. More 
than 4 .4 million hectares of arable land have been 
lost to expansion of urban areas since 1978 (China 
Daily, 1 April 1998). Despite the one-child policy 
for each married coup le in urban areas and a strong 
campaign to reduce birth rates in rural areas as 
well, the population is expected to grow well into 
the next centlily . 

Nor is it just a shortage of arable land mat is of 
concern . Government and other leaders also wony 
about water resources. C hina's current per capi ta 
water availabili ry is only 25 percent of the wo rld
wide average (China Daily, 26 March 1998). Agri
culture consun1es about 80 percent oX the .f!ation's 
water, in part because of low irrigation efficiencies 
(China Daily, 20 April 1998). Ma ny water prob
lems are believed to have reached serious levels: 
land subsidence caused by depletion of groundwa-
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ter aquifer , high pumping cos tS fro m ever-deepen
ing water tables, intrusion of brackish wa ter (in
cl uding ea water) in to irriga tio n and domesti c wa
ter supplies, salting of soils, desertifica tion of arid 
lands, and a deterioration of water qual ity to the 
point mat an estimated 50 percent of underground 
water and two-th irds of the countly 's ri vers are se
riously polluted (China Daily, 20 April 1998). 

In sum, the perceived worsening ratio of popu
lation to the quanti ry and quali ty of natural re
sources concerns the C hinese. T hese same Malthu
sian views also have been ev ident in the West for 
nearly fo rty years, despite mounting empirical ev i
dence that they are inval id. T hey inspired dooms
day predictions of worldwide famine prevalent in 
me 1960s and 1970s and remai n with us today, 
despite increasing per capita food production al
most evelywhere except for some countries in sub
Saharan Africa. 

O ne of the most prominent purveyors of th is 
pess imistic forecast is the World W atch Institute 
located in W ashington , D. C. Its pres ident, Lester 
Brown, claims that "China may soon emerge as an 
important importer of massive quantiti es of grai n
quantities so large that they would trigger unprec
edented rises in wo rld food prices" (Brown, p. 24). 
According to Brown, "its [Chjna'sl demand for food 

President Clinton and Chinese Premier Zhu Rongji shake hands while posing for 
photographers at Diao Yutai , a government guest house in Beijing, China, Saturday, 
June 27, 1998. 
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is exceeding the carrying capacity of its land and 
water resources." Apparently, China's leaders at least 
partially subscribe to Brown's Malthusian thesis. 

The productivity record 
I 

That so much Chinese pessimism should exist just 
now is somewhat puzzling given the tremendous 
increases in agricultural productivity that have oc
curred in the last rwenty years . Total agricultural 
output increased tremendously after the reforms 
initiated by Deng Xiaoping in the late 1970s. The 
most significant of these reforms was the "house
hold responsibility system" of the early 1980s. Un
der the reforms, farm families contracted for and 
managed plots of land previously operated by col
lectives. The families retained all residual produc
tion after meeting prespecified procurement quota 
requirements and paying taxes. As a consequence, 
grain output increased by a third, and the gross 
value of agricultural output increased by 42.2 per
cent berween 1978 and 1985. As Lin has shown, 
this spectacular output growth was primarily the 
consequence of productivity change rather than 
the commitment of more land. The household 
responsibility system was clearly a significant fac
tor contributing to productiviry change. The in
troduction of modern agricultural technology was 
also important (Huang and Rozelle), and, of 
course, the rwo are related since greater profit in
centives for the family would lead to adoption of 
profitable technologies. 

The lessons of that institutional change are clear 
and powerful. The system of collective agriculture 
provided few incentives for individual effort and 
productivity enhancement and generated colossal 
free-riding. Output was shared among all members 
of a team, but the benefits of withholding inputs 
was captured entirely by the individuals who sup
plied them. Incentives to shirk were strong and 
ubiquitous. The same disincentives existed for in
dividual investment in the improvement of human 
skill and capacity. But, as the farm family was given 
control of production decisions, as well as much 
more freedom to market its output wherever and 
whenever it wished, productivity increased sharply. 
The household captured the full benefits of its work 
and enhancement of skills. 

The critical question for China now is whether 
there might be additional opportunities for institu
tional reform that wi ll also have significant impacts 
on agricultural productivity. We believe that con
verting land from collective to private ownership 
and a more rational pricing and allocation of irri
gation water may provide such opportunities. Both 
may prove to be difficult to implement because of 
political resistance by powerful interest groups. But 
some inquiry into possible output responses to these 

reforms would appear to be in order. We would 
argue that even though the output increases may 
not match those of the Deng Xiaoping reforms, 
there are compelling reasons to expect that they 
could be substantial. 

Land ownership reform 
In China, communities own land, and individual 
families are given only a usufructuary right to use 
the land. The conditions of use are set forth in 
formal contracts berween the farm family and the 
local collective, usually the administrative village. 
The contract stipulates the duration of the use 
rights, the farm family's obligations in terms of 
fulfi lling delivery quota of output and paying local 
taxes, and the right of local government to termi
nate the contract in case of violation by the family. 
However, the contract does not usually specify ei
ther the plots of land contracted to families or the 
measures which prevent the reassigning of land by 
village cadres. It merely guarantees the community's 
right to lease land to a farm family and specifies 
the corresponding obligations of the family. 

So what do we know about the tenure security 
of extant contracts? The evidence is not encourag
ing. The duration of use rights (the contract) was 
initially set at fifteen years according to a central 
government directive issued in 1984. Local govern
ment cadres, however, have discretion to make ad
justments in the terms of the contract, and fre
quent land reallocations occur as a result of popu
lation changes and other factors. The rationale for 
this discretion is that since land is owned by the 
collective, every member has an equal entitlement j 

to his or her share. When increases or decreases in 
family size occur due to birth, death, or marriage, 
or when a reduction of collective land occurs due 
to the conversion of land to other uses, land redis
tribution occurs. Various surveys show that most 
villages have had at least one major readjustment 
of land since the commencement of the household 
responsibility system in 1978, and the average num
ber of major adjustments is 1.7. 

What are some of the economic-efficiency im
plications of the current contractual arrangements? 
Individual farmers probably can expect to capture 
the benefits from the application of most current 
inputs (labor, seeds, fertilizer, pesticides, and simple 
implements) even with short or uncertain contract 
periods because the payout period on these inputs 
is confined to one season. They can also expect to 
capture benefits from some semidurable capital in
puts that are not land specific, such as tractors, 
planting and harvesting machines, and animals used 
for power, even with relatively frequent redistribu
tion. But consider decisions to make land-specific 
investments such as soil conservation and irrigation 



capital improvements. These long-lived and costly 
investments require a long-term and relatively se
cure planning environment if they are to be 
deemed economically feasible. Implementation, 
therefore, would be seriously affected by land con
tract uncertainty. 

On the other hand, if an active land market 
existed, a private landowner could capture the ben
efits of such investments since his or her expected 
economic rents would be capitalized into land val
ues and could always be recouped when the land 
was sold. Unless the contract somehow guaranteed 
that the investor could capture the value of invest
ment in the event that the land contract was termi
nated or modified, however, an absence of a land 
market would create significant disincentives to in
vest. The contract system also does little to encour
age increased mobility of labor to higher-valued 
employment that an owner-tenant relationship 
would provide if the land were privately owned. 

The central government has been pressing for 
longer and more stable contract leases that disre
gard changes in population. We believe that this is 
desirable. Underinvestment problems would be 
mitigated by a longer and more stable contract sys
tem, perhaps one that permitted transfers of con
tracts among farmers. But local cadres have resisted 
even this small reform because they would lose the 
discretionary political power that accompanies the 
reallocation of land. Current policies discourage the 
development of a lease market because farmers fear 
that leasing their land would signal to cadres their 
willingness to give up their share ownership. So, 
even though the central government currently al
lows the transfer of land leases, vety few such cases 
happen because local cadres prevent it. 

Irrigation water reforms 
We have already enumerated the host of water 
problems emerging in China. These are familiar 
problems in all irrigation regimes throughout the 
world but are likely to be especially severe when 
water is priced below its use-value and no land 
market exists. 

As in most countries, water in China is a "so
cial" resource technically owned and controlled by 
the polity. Through organized irrigation districts, 
farmers and local cadres have a strong voice in the 
allocation of water to individual users. Irrigation 
system construction costs are generally borne by 
provincial and central government. The operation 
and maintenance costS, however, tend to be borne 
locally, generally in the form of capital and labor 
assessments. The regulations for irrigation districts 
provide for charging a water fee. But. evep though 
the districts are encouraged to base water charges 
on the volume distributed, in practice the fee is 
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usually based on the land area served because of 
the lack of water-mea uring devices (Manoharan). 
Hence, at the margin of water use the price i zero, 
which effectively prevents the fee from erving as a 
water-allocating device. 

The typical water-application technology over the 
bulk of Chinese agriculture is gravity flow or "flood " 
irrigation. As elsewhere in the world where these 
primitive methods are util ized, irrigation efficiencies 
(the ratio of water used consumptively by tlle plants 
to the total amount diverted) are vety low, at around 
50 percent (Han, Jiang, and Yan). In addition, ca
nals are mostly unlined so large seepage losses occur. 
Since water is often a critical limiting factor in agri
cultural production, especially in North and West 
China, reducing the seepage and evaporation-tran
spiration losses could have an important impact on 
agricultural output. 

Pricing water at its true supply cost, or at the 
value of its best alternative use (opportunity cost), 
has been an effective way to increase irrigation effi
ciency and reduce evapo-transpiration losses in U.S. 
agriculrure. We see no reason to expect a different 
response in China. By pricing water rationally, to
tal agriculrural production could be increased by 
(1) extending irrigated acreage made possible by 
water savings, (2) changing cropping patterns to 
higher-valued crops, (3) employing mere water-ef
ficient irrigation technologies such as sprinkler and 
drip systems, and (4) improving water management 
practices such as avoiding overwatering. Based on 
experience elsewhere in the world, and given water 
demands outside agriculture, we would expect that 

(cont. on p. 24) 
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(cont. from p. 21) 
(3) and (4) could be especially important in China, 
although it must be recognized that capital to pur
chase new technologies is more scarce in (China 
than in economically more advanced countries. 
Opportunities to exploit (2) may be more difficult 
in China because of limited markets (demand) for 
higher-valued crops, such as fruits and vegetables, 
unless export markets can be found. 

Of course, higher water prices would increase 
costs that might have complex effects on output. 
Labor, land, and capital all imperfectly substitute 
for water. Increasing water prices might increase 
costs, and this could decrease net incomes unless 
improved yields offset these higher costs. But a va
riety of income redistribution tools could be used 
to prevent any net income losses, and these would 
almost surely be more efficient than underpricing 
water. A substantial research effort is required to 
understand these complex questions. All we mean 
to suggest here is that there is a strong likelihood 
that output would increase by a more rational pric
ing and allocation of water. 

Some additional observations 
We do not mean to infer that, if adopted, the re
forms suggested here would be the most important 
determinants of future agricultural production in 
China. In the final analysis, output prices and costs 
and the mobility of resources will be crucial to the 
profitability of the sector. If China's agricultural 
price policy produces favorable output prices rela
tive to costs, as it has in the recent past, then agri
culture will likely prosper. Also critical is the rate 
of technological advance, which is closely tied to 
investment in research and extension activities. In 
our view, investment in extension-type activities to 
guide farmers to more profitable methods and tech
nologies is likely to produce a high return, given 
the undeveloped nature of current extension sup
port. In addition, more investment in agricultural 
and irrigation infrastructure, reforms in the seed 
system, less spoilage losses in storage and transport, 
and better rodent control will also have salutary 
impacts on output. 

What we do mean to suggest, however, is that 
the lack of land and water resources per se is prob
ably not an important limiting factor in the near 
future if those resources are managed better. Con
siderable uncertainty in the current land-lease con
tract system impedes productivity and Output. Pri
vate ownership of land would permit land markets 
to develop that would provide incentives for a more 
productive agriculture. A potential cost of these 
gains from private ownership could be a greater 

concentration of wealth in land if some farmers sell 
out to others and pursue other labor alternatives. 
But we fail to see why this should lead to a dimi
nution of welfare so long as land exchanges are 
voluntary. We would add that if land privatization 
is simply politically infeasible, then an "iron-clad" 
lease in perpetuity with easy transferability would 
also provide much of the needed security and mo
bility in land-use rights. 

A more rational pricing of irrigation water would 
provide incentives for higher use efficiency that 
would also increase agricultural output. But other 
water reforms are also needed, such as better main
tenance of structures and facilities, more rational 
urban-rural water allocations, better management 
of underground water aquifers, and elimination of 
subsidies to water-inefficient crops-such as rice
in the North of China. Taken all together with the 
cwo reforms discussed in this article, we believe 
that the Malthusian specter that is alleged to have 
China in its grip will be postponed for a long time 
to come. [II 
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