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Abstract 

Fisheries production in China has increased tremendously from one 
million tonnes in 1951 to over 12 million tonnes in 1990. Increases in aquaculture 
production and the implementation of the production contract responsibility system in 
1978 have been identified as two key factors contributing to this rapid growth. In 
1990, freshwa­ter aquaculture accounted for about 36% of total fisheries 
production. The fastest growing component of freshwater aquaculture production is 
pond fish culture. This paper traces the development of freshwater pond fish 
culture since the economic re­form. Economic, social and technological factors 
affecting national and regional devel­opment trends are examined. Discussions are 
based largely on recent field visits by the authors to fish farms in various parts of 
China, and several case studies. 

*An earlier version of this paper was presented at the World Fisheries Congress, Ath­
ens, Greece, May 3-8, 1992. Senior authorship is not assigned.
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The rapid development of China's fisheries, especially freshwa­

ter pond fish farming, created a new era for the rural areas where 

transformation into a market economy is continuously taking place. 

Freshwater pond fish farming has become a way of achieving pros­

perity through industrious work by the rural community. Its devel­

opment, however, must take place under existing conditions in 

China where there is a large population with little cultivated land, 

insufficient grain and food supply, and a low level of animal protein 

consumption. Hence, fish farming technologies and techniques must 

save on land, feed and energy. An analysis of the impacts of the 
production contract responsibility system which has played an im­

portant role in stimulating pond fish farming in China is therefore 

of theoretical and practical importance. 

Background of Pond Fish Farming 

Compared to other forms of freshwater fish farming, pond fish 

farming is less affected by natural factors. Economic profits are con­

trollable (i.e., the more input, the more output). It is suited to many 

areas, and production areas can be in the same location where con­

sumption takes place. These are some of the reasons why its devel­

opment can be so rapid. Pond fish farming is so popular that it can 

be found in coastal provinces, the upper Yangtze River area, and in 

underdeveloped regions such as the cold northwest and northeast 

provinces. In 1988, the provinces of Guangdong, Jiangsu, Hubei, 

Hunan and Zhejiang and the City of Shanghai together produced 

more than 70% of the national output from pond fish farming. In 

northern China where water is in short supply, the total area for 

pond fish farming increased by 104.5% to 42,673 ha in 1988 as com­

pared to 1979. Even in northeast China where the weather is ex­

tremely cold, the area for pond fish farming increased by 256% to 

90,887 ha in 1988 from 1979 (Guan and Chen 1990). 

Most existing ponds for fish farming make use of low-lying ar­

eas or flood land ill-suited for planting or grazing, as well as small 

reservoirs less than 7 ha. Common carp, grass carp, silver carp and 

bighead carp, China's four major traditional fish farming species, 

along with Chinese bream, blunt-snout bream, crucian carp and 
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to achieve prosperity through industrious work during the reform. It 

has the advantages of requiring only a small area, being easy to 

control, having a quick turnover, and giving high output, good 

profit and stable production. 

The Emergence of the Production Contract 

Responsibility System in Fisheries 

Despite differences in approaches to production, the fisheries 

industry operates under the same general institutional arrange­

ments and economic management systems as the larger agricultural 

industry. Before 1978, prior to the economic reform, the rural public 

ownership economy (i.e., the people's commune system) put undue 

emphasis on centralized unity. As a result, management and admin­

istration were weakly linked. There were no major improvements or 
breakthroughs in the implementation of the reward distribution ac­

cording to work performance and the establishment of the responsi­
bility system. Individual farmers had no production quotas, and in 

distribution, the equalitarian policy was carried out regardless of 

productivity, as expressed in general by the saying, "everybody eat­

ing from the same big pot of rice." This suppressed farmer produc­

tivity and the long-term growth of agricultural and fisheries produc­

tion. For instance, the output of freshwater fish farming increased 

by only 7.16% annually from 117,193 t in 1951 to 813,320 t in 1979. 

In those 28 years, it increased less than 700,000 t or roughly 25,000 

t per year. 
Due to the slow progress of social productivity, the Chinese 

Communist Party (CPC) 11th Congress' 3rd plenary session held in 

December of 1978, declared that the country should direct its atten­

tion and resources to modernization. In particular, it adopted a 

policy of speeding up agricultural development by adjusting produc­

tion relationships and rural policy. In September 1979, the CPC 

11th Congress' 4th plenary session passed a resolution on several 

issues regarding agricultural development. The major points were 

(1) to respect and guarantee the autonomous authority of production

teams, and (2) to legalize contracted economic undertakings with

the contract responsibility system where remuneration should be
linked to output.
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In 2 September 1980, the Communist Party Central Committee 

issued a document to further strengthen and improve the agricul­

tural production responsibility system, and to approve the various 

production responsibility systems that had existed in the rural com­

munity since 1979 (State Statistical Bureau 1982). The document 

pointed out that: 

Thli contract responsibility system with remuneration 
linked to output is the system that distributes the 

different tasks according to the specialization of the 

work force coordinated under the unified manage­
ment of thli production team. Those who are good at 
agriculture are individually contracted cultivated 

land according to his or her ability, and those who 

are good at forestry, animal husbandry, side-line pro­

duction, industry and commerce are individually 
contracted respective specialization according to his 

or Mr ability. Each operation in thli production proc­
ess can be contracted to a group, an individual or a 

household whichliver form is beneficial with respect 

to production advantage and I or ease of management. 

Production above or below the contracted level will 
be rewarded or penalized accordingly. The detailed 
agreement should be spelled out clearly in the form 

of a contract and will remain effective for thli period 

as agreed. 

This reform policy achieved quick results. In a short time, 

many rural areas had established various forms of the system. This 

led to tremendous growth in overall agricultural productivity which, 

in turn, strengthened the rural economy. Table 2 shows that the 

outputs of major agricultural products in 1989 increased drastically 

compared to those in 1978 prior to the reform. 

The contract responsibility system with remuneration linked to 

output in agriculture replaced the highly-centralized and unified 

collective system with a new arrangement that combines unified 

management and a high degree of decentralization. Thus, it blends 

the advantages of unified collective management and the enthusi­

asm of individual or household production and management. This is 

a major reform under the prerequisite of a collective ownership sys­

tem of production. Its main purpose is to adjust production relations 

within the collective economy, combine the factors of production, 
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Table 2. Comparison of outputs of major agricultural products in 1978 and 1989. 

% increase 
Major agricultural products 1978 1989 1978-89 

(million t) (million t) (%) 

Grain 304.75 407.45 33.6 
Cotton 2.17 3.79 74.8 

Oil crop 5.22 12.91 147.4 

Rapeseed 2.38 5.44 128.8 

Jute and Ambary hemp 1.09 1.33 22.2 

Flue-cured tobacco 1.05 2.41 128.8 
Silkworm cocoon 0.23 0.49 115.8 

Tea 0.27 0.54 101.4 

Fruits 6.57 18.37 179.6 

Poultry 8.56 23.38 171.8 

Aquatic products 4.66 11.48 146.7 

Sources: State Statistical Bureau 1982, 1989. 

particularly labor, as well as directly link productivity to material 

reward in order to stimulate labor's production initiative. 

The responsibility system seeks to effectively combine the re­

sponsibility, rights and interests of all parties involved. To elabo­

rate, the responsibility of the contractor should be determined, the 

right of the contractor should be assigned and the interest of the 

contractor should be rewarded. The responsibility of the contractor 

is determined in terms of production quota or imposed mandatory 

purchase, production cost, profit, tax and deduction for services ren­

dered by the collective. The contractor is assigned the right to con­

trol all means of production, manage land resources and arrange 

production activities according to the pre-determined responsibility. 
The interest of the contractor is rewarded using various systems of 

bonus and penalty according to the level of fulfillment of the pre­

determined responsibility. This system promotes the contractor's 

concern about the level of production since he or she is rewarded 

accordingly. Because the contract responsibility system with remu­

neration linked to output is in accordance with the general charac­

teristics of China's agriculture and based on sound economic princi­

ples, it has had far-reaching impacts. 

Arable land in China has declined to 0.088 ha per capita (State 
Statistical Bureau 1989). Surplus labor resulting from a fast-growing 

population with limited land has long been a problem in China, af. 

fecting the stability of the social structure and long-term economic 
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rent, contract and become shareholders to develop waters for 
fisheries production. For waters that cross production or collective 
boundaries, the various parties involved are advised to coordinate in 
order to consolidate agriculture and fisheries production, or produc­
tion can be jointly organized and operated by a higher level admin­
istration. 

3. For fisheries production, individual farmers are encouraged

to utilize non-contiguous waters not suited for development by the 
collective. Farmers may convert their family plots and areas around 
their living quarters into fishponds. In both cases, output from fish 

farming belongs to the individual farmers and they are guaranteed 
use of these areas for a long time. 

4. Once the waters for fish farming have been determined, they
must be fully utilized. Failing to do so within a certain period of 
time will result in fines. The fines will go into a special fund for 
freshwater fisheries development. 

The establishment and implementation of these principles have 
generated farmers' interest in fish farming. In 1988, the total wa­
ters for freshwater fish farming reached 3,894,973 ha or 69.03% of 
the total possible fish farming waters. In 1979, only 48.50% of pos­

sible waters were utilized for fish farming (Fisheries Economics 
Research Division, unpubl. data). In the meantime, the responsibility 
system was set up and improved gradually along with the determi­
nation of fish farming operating rights. 

The contract responsibility system with remuneration linked to 

output in fisheries takes different forms depending on the nature of 
the different types of fish farming and on the socioeconomic condi­
tions of the locality. It encourages those institutes and individuals 
possessing the technology, funds, fry and waters to contract, rent, 
transfer, become shareholders, jointly operate and hire labor to de­
velop fish farming regardless of region, ownership and institutes. 
The state, collective and individual can together develop fish farm­

ing. The contract responsibility system encourages the development 
of long-term economic objectives in order to avoid over-exploitation 
of the resources in the short-term. This allows accumulation of 
funds for long-term capital investment and labor development. The 
system also extends from production to science, technology and 
management with the establishment of technology-contract, technol­
ogy-promotion responsibility and management's target systems. The 
system is further protected by law. 
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system, however, is the difficulty of determining the level of the 
contracted output. If the estimate is too high or low, it may cause 

an imbalance in the distribution of profits between the collective 
and individual. 

2. THE MULTIPLE HOUSEHOLD CONTRACT RESPONSIBILITY SYSTEM

The basic contracting unit of this system comprises several 

households, usually not more than 20. The group is formed volun­

tarily. Capital is raised almost entirely within the households in­
volved, but occasionally funds are partially provided by the collec­

tive. After a fixed sum prescribed in the contract is remitted to the 

collective, the remainder is distributed to the households according 

to their labor input and invested capital. Details of the contract are 
determined jointly by the contractor (group of households) and the 

collective, or through a bidding process. 
The system allows concentrated pond areas to use advanced 

technology, and combines labor and capital resources. However, 
more management is required to avoid uneven distribution of profits 

and underutilization of technology. 

3. A SYSTEM OF COLLECTIVE MANAGEMENT, CONTRACTING INDMDUAL
LABOR WITH A REWARD/PENALTY SCHEME

This system consists of two levels of contracting. First, the vil­
lage or township government initiates a general contract with the 

collective fish farm. Then the head of the collective farm negotiates 

another detailed contract with the individual employees of the farm 
to implement the general contract. The contract determines the dis­

tribution of profits or losses to the individual employees according to 
their productivity, and takes full consideration of the village's social 

fund accumulation, and the farm's needs for further development. 

The system maximizes employee productivity and allows long-term 
development of the fish farm. 

For example, the Dongshan township government in Wu 
County of Jiangsu Province contracted a local fish farm with a pro­

duction target value of 550,000 yuan and 150,000 yuan profit for 

1986-88 (Tang 1989). For production value over the target, 30% 

would go to the township government, 30% to the farm's develop­

ment fund, and 40% to the employees as a bonus. Based on the past 
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three year's production values, the target was to remain unchanged 

for the next three years. The specifics of the contract were detailed 

as follows: (1) Each individual employee was assigned 0.67 ha of 

pond area. (2) The target output was determined by each individual 
pond. The average target output for the entire farm was 4,285 kg 

per 0.67 ha of pond area with the following breakdown: 1,605 kg 

grass carp, 600 kg Chinese bream, 1,155 kg silver carp and big-head 

carp, 550 kg common carp, 275 kg white crucian carp and 100 kg 

local crucian carp. (3) Concentrated pellet feed was allocated accord­

ing to a feed conversion ratio of 3 to 1. (4) The employee was paid 

700 yuan for completion of the contracted output. For the amount 

exceeding the contracted output, 80% was distributed as a bonus to 

the employees and the remaini'l.g 20% was kept by the farm. If the 

output was below the target, the employees had to compensate for 

the value of the unfulfilled output. With implementation of the con­
tract system, the farm's revenue and profit increased 5-17% annu­

ally (Tang 1989). 

4. A SYSTEM OF COLLECTIVE MANAGEMENT, CONTRACTING
A PRODUCTION TEAM WITH A REWARD/PENALTY SCHEME

In regions where the collective structure is strong and fish 
farming techniques are more advanced, system 3 described above 

evolved from contracting individual labor to contracting a production 
team. The change takes advantage of the increased mechanization 

in fish farming which requires coordination of individual labor. 

Water and pond area, output, revenue, cost and profit are deter­
mined in terms of the production team instead of individual labor. 

If the output exceeds the contracted amount, a bonus is given; if 

the output is below the contracted amount, a penalty is imposed. 
Responsibility, interests and rights of the production team as well 

as its members are clearly defined. However, the system requires .a 

high level of management particularly in determining the various 

elements of the contract. 

For example, in Hejiang Village of the City of Wuxi in Jiangsu 

Province, one of China's more productive fish farming regions, four 

village-run fish farms and one fish farming village have been imple­

menting this system since the early 1980s (Xue and Sun 1989). The 

average output per ha reached over 15,000 kg in over 260 ha of 
fishponds. Labor productivity increased from 692 kg in 1978 to 
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Research Division, unpubl. data). About 60% of the fish farms were 
run by collectives and contracted to individuals (system 3), about 
10% were run by collectives and contracted to production teams 
(system 4), and 20-30% were contracted or rented to individuals 
using a fixed fee schedule (system 5). Few were operated purely 
based on labor wage or jointly managed by collectives and individu­
als. Based on actual production practices after the reform, the most 
favorable forms of the contract responsibility system appear to be 
collective management, with individual or production team contract­
ing (i.e., systems 3 and 4). Both systems combine unified manage­
ment with a high degree of decentralization which maintains the 
enthusiasm of the individuals or production teams. 

State-owned fish farms have imitated the responsibility system 
in their operations. Tasks such as grow-out production, fry cultiva-. 
tion, feed processing, transportation, marketing and others are con­
tracted to individuals, households or production teams. The con­
tracts are in terms of output, revenue, cost and profit targets aug­
mented by a bonus and penalty scheme. Changes in relations be­
tween the farm and its employees have resulted in increased farm 
productivity. For example, since 1979, Baido Fish Farm, a state­
owned fish-farm in Wu County of Jiangsu Province, has gone 
through four different stages in adopting the contract responsibility 
system (Li and Chen 1986a). It started in 1979 with labor wage as 
the only incentive. In 1981 it contracted farm activities to large pro­
duction teams with many individuals (usually more than eight and 
on average about ten). Then in 1983 it adopted an overall contract 
responsibility system, i.e., it contracted individuals. Finally, in 1984, 
the system evolved into contracting small production teams ( with an 
average of three individuals). Each time, the responsibility system 
was improved and as a result, pond fish output increased by 15 
times from 1978 to 1985. The farm reversed its situation from a loss 
of 8,886 yuan in 1978 to a profit of 162,539 yuan in 1985 (see Table 
4). 

The contract responsibility system has changed fish farming 
from a sideline activity to a major industry in the rural areas of 
China. In 1988, 6,144,000 households were engaged in fish farming, 
an increase of over 26 times compared to 1978. In 1988 these 
households farmed 367,200 ha or 9.4% of the total freshwater fish 
farming areas (Fisheries Economics Research Division, unpubl. 
data). In areas where per capita arable land is limited, water and 
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recent years, the ideal contract period is at least 5 years. Some ar­

eas have adopted a system using a 9-year contract with a provision 

to revise the contract fee every 3 years. In some remote provinces, 

the contract period is 10-20 years in order to encourage fish farm­

ing. Extending the contract period will help increase investment by 

fish farmers which, in turn, will improve production conditions and 

productivity. Even in cases where an extended contract period is not 
possible, provisions for pond cleaning as well as pond maintenance 

and repairs, should be spelled out in the contract. 

2. THE SIZE OF· THE CONTRACT AREA

The size of the water and pond areas contracted for fish farm­

ing varies from region to region. For example, in the mid and lower 

reaches of Yangtze River, the size of the pond contracted to each 

unit of labor varies as follows: (1) 0.33-0.53 ha for intensive fish­

ponds near the water network with relatively poor levels of mecha­

nization and transportation facilities; (2) about 0.67 ha for intensive 

fishponds close to the city, with convenient access to fertilizer and 

feed, a moderate level of mechanization, and relatively good trans­

portation facilities; (3) 0.67-1 ha for intensive fishponds in areas 

with a high level of mechanization, good transportation facilities, 

and specialized services such as input procurements and fisheries 

product marketing; (4) 0.33-0.53 ha for integrated fish-farms 

practicing integration of grass-planting, livestock and poultry raising 

and fish farming; and (5) 2-2.67 ha for extensive fish farming in 

rivers and lakes. The size of the contract area per unit of labor de­

pends not only on the local growing and socioeconomic conditions, 

but also on factors such as availability of supplemental labor from 

the individual's household, the technical skill and physical character 

of the labor, and the workers' enthusiasm. However, it can be diffi­

cult to determine for each situation the appropriate size of the con­

tract area per unit of labor. It is suggested that labor productivity, 

output and profit targets be set above the average in similar locali­

ties. 

3. THE INTEGRATION OF THE CONTRACT RESPONSIBILITY SYSTEM

The contract responsibility systems with household operation 

and with collective economy are not substitutable for each other. 
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plays an important role in the stable development of pond fish 

farming. 

2. Contractors are encouraged to adopt advanced technology to

increase profits. In recent years, because of the rapid increase in 

pond fish output, the market price for pond fish has been fairly sta­

ble and has even decreased slightly. In the meantime, the prices of 

fisheries supplies, electricity and fuel have generally increased. The 

situation was more severe in 1988 when China encountered serious 

inflation. Economic benefits of fish farming were heavily affected. 

The state needs to control inflation through fiscal and monetary 

policies; while farmers need to improve the entire production process 

through better management and advanced technology which reduce 

production costs and/or increase yield. According to Zhou (1988), 

from 1978 to 1985, the contribution of technology to fisheries pro­

ductivity was 31.2% which is lower than that in developed countries 

where the contribution was over 60% (with agriculture included). In 
traditional fish farming areas in the middle and lower reaches of 

the Yangtze River, the contribution of technology to fisheries pro­

ductivity was 48.44%; while in newly developed areas in the North, 

the contribution was 23.14% (Ma 1989b). The potential of advanced 

technology in pond fish farming is great particularly with the help 

of appropriate public policy. 

The global trend in freshwater fish aquaculture development is 

toward developing land-saving and water-saving technology, develop­

ing new feed and improving broodstock quality. China has also 

adopted land-saving, feed-saving and water-saving technology in its 

development of pond fish farming. It has gradually standardized 

fishponds which in turn has improved their ecological conditions. In 

addition, the introduction of aerators and feed processing machines 

have improved the productivity of the fishponds. Traditionally, 

Liaoning Province is one of China's marine fisheries region. How­

ever, since 1983 they have invested 13.5 million yuan to construct 

8,267 ha of standardized freshwater fishponds in 18 cities and coun­

ties. As a result, a fish farm in Honghe District of Shenyang City 

has achieved over 15,000 kg per ha of output in its 4 7 ha of fish­

ponds, and received over one million yuan of profit. Fish farm 

mechanization and fishpond standardization are gradually being 

adopted throughout the country. 

3. The contract responsibility system has promoted the inte­

grated use of water and related resources. Pond fish farming 



327 

integrated with domestic animal husbandry and crop planting has 

been practiced in China for many centuries. It makes full use of 

human, material and financial inputs as well as natural resources 

such as water, land and solar energy. It constitutes a production 

system that is low-input, high-output, economically efficient and 

provides a high conversion rate of energy. Integrated fish farming is 

best in protecting the ecological environment, utilizing water and 

land resources, and in reducing costs. For example, the West Lake 

Fish Farm in Sheshan Township of Nanjing City has 27.3 ha of 

fishponds and 8 ha of fodder fields. Fish farming is their main op­

eration. They also raise pigs, poultry and dairy cattle, plant grass 

and grapes, and produce long rice, tofu products, mixed feed and 

dairy products. The amount of fish, meat, poultry, milk, eggs and 

other market products increased from 23 t in 1980 to 184.5 t in 

1985 (see Table 6). 

4. Improving product quality and the technical level of labor is

the key to the continuous development of pond fish farming. The 

stable increase in output of pond fish farming depends on its market 

competitiveness, i.e., low input, high output and high economic effi­
ciency. The implementation of the contract responsibility system in 

rural areas does not necessarily lead to an increase in labor skill 

and management efficiency. Neglecting the development of technical 

labor skills will cause difficulties in adoption of new technology, 

development and utilization of new feeds, performing routine pond 

cleaning, and improvement of mechanization. Thus, farmers must be 

trained in the latest technology and management techniques to im­

prove labor quality and technical skills. 

Table 6. Output and value of fisheries and sideline products in West Lake Fish Fann, 1980-
85. 

Annual 

Year/Unit 1980 1981 1982 1983 1984 1985 % 

change 

Fish output (t) 23.0 34.5 62.0 72.5 163.0 184.5 516 

Total revenues ('000 yuan) 40.2 55.4 97.5 149.6 424 651 74.5 

Total profits ('000 yuan) 15 7.4 28.7 31.6 12.1 205 68.7 

Labor from rural 

area (yuan/person) 108 118 123 165 195 245 17.8 

Labor productivity 1,489 1,584 2,787 3,563 8,151 10,850 48.4 

Sideline production"' (t) 23 73.7 150.3 203.6 254.6 337 717 

*Sideline production includes pork, poultry, milk, milk prodncts and tofu products. 

Source: Chen et al. 1986 








