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ABSTRACT	  

China comprises, now and for the foreseeable future, about one fifth of humanity. At the 
same time, the country’s borders encompass only 7% of world’s arable land and 5% of 
renewable fresh water resources. These macro conditions reveal the overarching risks 
to the food security of the world’s second largest economy, and have implications for 
global agrofood resources as well. In this research, we examine the potential to 
increase China’s food productivity through new technology adoption via contracting 
mechanisms. This approach is intended to achieve three objectives: 

1. Enhance national food security by introduction of agricultural technologies that 
extend growing seasons.  

2. Advance the livelihoods of the rural poor but using contracting to facilitate 
technology transfer, higher yields, and smallholder market access. 

3. Promotes sustainable development by increasing water and other input use 
efficiency. 

	  

Introduction: Agricultural Contracting Prospects in China 

The new consumption demands of in China are evolving along with the rising Chinese 
per capita income, presenting significant challenges about how to satisfy the diverse 
consumption needs of the population and to also increase incomes for nearly 500 
million farmers (Ying: 2000). “China’s agricultural sector is overall very poor, which is 
reinforced through inadequate infrastructure, a deteriorating ecological environment, 
vulnerability to natural disasters, low technological adoption levels, low degrees of 
supply chain integration, specialization, education and technical knowledge among 
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farmers, over reliance on primary raw material processing, limited value-added from 
processing.”  

Overall, the biggest problems identified in China’s agrofood industry include: (1) quality, 
consistency, and timeliness cannot meet the needs of processors and the agro-
processing industry technology; (2) “Raw material supply is scattered and limited, 
without the support of large production bases; processing of agricultural product lacks 
sizeable and standardized raw material guarantees”; (3) “The mechanisms for 
developing relationships of mutual interest between processing enterprises and farmers 
is not well established.”. Combined with such previously mentioned problems, 
smallholder farmers in developing countries often face challenges in accessing 
information and working together in a low-cost and low-risk agrofood system (Jia, 
“Contractual arrangements”). China has large numbers of farmers involved in small 
scale and scattered production, and most of them are semi-commodity producers; their 
agricultural production is not intensive and the professional level is rather low, with raw 
material production on a small scale. Moreover, most farmers only hold a “simple 
distribution or client relationships with processing enterprises” as there are fairly few 
intermediate players between farmers and the market. Even if there are client 
relationships between farmers and processing enterprises, most relationships only 
include a short-term plan where enterprises do not even provide seed, fertilizers, or 
techniques for farmers to use (Ying 38). Most of the times, contracts are violated as 
farmers do not recognize the binding power of law and contract. “In the field of 
distribution, difficulties of selling and purchasing agricultural products often occur, and 
the ability of processing enterprise and farmers to combat market risks is weak”.  

Recent contracting arrangements in China—Farmer Professional Cooperatives, 
or FPC’s 

To meet the demands of consumers in China, the government has been trying to 
improve the agrofood market by targeting the supply chain mainly through the facilitation 
of vertical coordination. With vertical coordination, each successive stage in the 
production, processing, and marketing of a product is ensured to be thoroughly 
managed, thus allowing decisions about what and how much to produce of a product to 
be easily communicated from consumer to producer.  The Farmer Professional 
Cooperatives (FPCs) have been part of an institutional innovation from the Chinese 
government to assist vertical coordination in the agrofood industry to “set and enforce 
formal rules to overcome coordination problems in the agrofood system” (Jia, 
“Contractual agreements” 656).  



“The use of contracts in the agrofood chain arises when: (a) Firms attempt to reduce the 
transaction costs of marketing; (b) a small volume of transactions in both production and 
marketing limits the economies of scale; (c) limited opportunities exist for processors 
and retailers to source farm produce in a traditional marketing approach; and (d) 
smallholder farmers have a limited capacity to obtain inputs, and lack the knowledge to 
use these inputs” (Jia, “Contractual agreements” 655). FPCs in China serve a large 
number of farmers who may participate as formal members by formally joining the FPC 
and possibly paid a membership fee or as informal members by being more loosely 
associated with the cooperative yet included in multiple activities (Deng 500). Most of 
the services provided by the FPCs in rural China include supplying technological or 
information services, purchasing agricultural inputs for members, providing output 
marketing services for members, and providing credit services (Deng 501). “Production 
technology services mainly included services such as the provision of crop management 
approaches, breeding techniques, pest and disease control suggestions and animal 
disease prevention and control” (Deng 501). FPCs provided output marketing services 
not only by supplying information about prices and market access, but also provided 
input marketing services such as providing fertilizers, feeds, pesticides, and seeds 
(Deng 501). A small number of FPCs were also reported to have purchased agricultural 
outputs from their members as well and then reselling to outside purchasing agents 
(Deng 501).    

Common Characteristics of Contracts with FPCs  

Most FPCs had government departments involved in the administration (Jia, 
“Contractual arrangements” 658). Contracts themselves are often quite problematic as 
contracts in agriculture are mostly oral agreements (Jia, “Contractual arrangements” 
659); once farmers sell their output, they are no longer held accountable for their 
product (Jia, “Marketing of farmer” 2). Most of the times, buyers only contracted with 
FPCs for committed and timely marketing, but duration, price, quantity, and quality are 
rarely specified (Jia, “Contractual arrangements” 659). Moreover, FPCs rarely 
“customize” farming practices and quality through vertical contracts (Jia, “Contractual 
arrangements” 659). Generally, most contracts with FPCs only held for less than a year 
(Jia, “Contractual arrangements” 659). Very few suppliers reported that there were food 
safety requirements from the buyers, and even fewer reported that buyers supervised 
the production stages and refused to purchase products that were unsafe (Jia, 
“Marketing of farmer”5). Furthermore, most of the membership within FPCs occurs 
within township boundaries (Jia, “Contractual arrangements” 660).  

Contracts with FPCs normally occur for cash crops and livestock products, as such 
products are naturally the most production-stage intensive compared to other food 



products (Jia, “Contractual arrangements” 658). Around half of the contracts in FPCs go 
to traditional buyers—which include small brokers and consumers—and the other half 
goes to modern supply chains or whole sale markets even though contracts are much 
more common with modern suppliers than with traditional buyers (Jia, “Contractual 
arrangements” 659-660). 

Relationships between contracts and product attributes 

Four common expectations, or predictions, about contracts instigated by FPC 
membership are as follows: (1) If production stages are long and involve multiple tasks, 
contracting is very likely to be used between FPCs and their mid- and downstream 
partners; (2) Products with high frequency of marketing—such as numerous harvesting 
cycles—generally will not be involved in contracts; (3) The more perishable a product is, 
the more contracts will be used; (4) Reputation encourages farmers and those bound 
under the agreement to respect the contract, and thus when a FPCs’ products has a 
brand or certification, contracts are more likely to emerge (Jia, “Contractual 
arrangements” 657).  

While it is true that contracts would be used to reduce the moral hazard and risk that 
comes with products that undergo longer production stages, the first and third 
predictions are both unverified (Jia, “Contractual arrangements” 661). For example, 
livestock and orchard crops certainly have longer production stages compared to grains 
and greenhouse crops, but their production process are too different to be compared. 
Similarly, the third prediction is also unverified as the “non-significance of perishability in 
this study may be due to the market strategy of the producers” (Jia, “Contractual 
arrangements” 661); timely marketing is certainly crucial when products are more 
perishable, but different producers follow different marketing strategies that perhaps 
alleviate the problems related to perishability.  

In contrast, the second prediction observed the exact opposite of its predicted result; the 
higher the marketing frequency of a product, the more written contracts were used (Jia, 
“Contractual arrangements” 661). Some examples of products with high marketing 
requency include eggs and dairy products. Naturally, a written contract reduces the 
coordination costs of gathering and exchanging information about demand, quality, 
timing, and price between farmers, consumers, and markets (Jia, “Contractual 
arrangements” 661).  

The fourth prediction observed exactly what was predicted—“branding FPCs’ products 
facilitates the contractual arrangements between FPCs and their buyers” (Jia, 
“Contractual arrangements” 661). In fact, the percentage of written contracts increases 
when FPCs have their own private brand because “private brand names are actually the 



commitment to ex ante specified high quality standards by a firm” thus placing 
reputation at stake (Jia, “Contractual arangements” 661). 

However, while branding products may certainly elevate food safety and quality 
standards, certification to public food safety does not necessarily bring forth the same 
effect. Certification to public food safety is certainly another form of reputation, but it is 
“primarily used by Chinese cooperative and firms as a means to advertise and promote 
sales without affecting the production stage” (Jia, “Contractual arrangements” 663). In 
fact, when quality certification is advertised as a value-adding strategy, mid and 
downstream buyers would rather purchase from spot markets with lower prices and 
keep the value for themselves, thus lowering the incentive for FPCs to provide quality 
food (Jia, “Contractual arrangements” 663). Furthermore, “China’s consumers do not 
consider [quality and safety standards] as a primary concern when purchasing food” 
(Jia, “Contractual arrangements” 663).  

Other possible factors affecting the relationships between contracts and types of 
foods produced 

Certain relationships were observed between the use of contracts and the types of 
foods produced along with the constitution of an FPC.  

Generally, the longer an FPC operates, the more written contracts were used to do 
marketing (Jia, “Contractual arrangements” 659). Likewise, the earlier an FPC has been 
established, the more output goes through to modern suppliers (Jia, “Marketing of 
farmer” 6). In contrast, FPCs that were initiated from the government generally flowed 
less through modern suppliers (Jia, “Marketing of farmer” 6), but initiating sources do 
not affect the particular market channel of FPCs (Jia, “Marketing of farmer” 7). 
Moreover, as FPCs’ membership expands outside of the township, written contracts 
increase but food safety requirements tend to decrease as the wide range of members’ 
interests makes it difficult to organize or standardize production when FPCs have wider 
spatial coverage (Jia, “Marketing of farmer” 6).  

In relation to the observation that branding facilitates the contractual agreements 
between FPCs and buyers, it can also be noted that “when FPCs have their own brand, 
the marketing shares through the modern supply chain and wholesale market are higher 
than that of FPCs without a brand” (Jia, “Marketing of farmer” 5).  

Other possible factors that may affect the use of contracts include the surrounding 
market and the competition between FPCs. If the regional agrofood market and 
agribusiness are developed and highly commercialized, such as in the Jiangsu 
Province, market exchange will be chosen over contracting (Jia, “Contractual 



arrangements” 663). Likewise, “when there are a number of FPCs producing the same 
type of products within the local township, competition undermines the written contract” 
(Jia, “Contractual arrangements” 663).   

Effects of contracting with FPCs on small farmers and their incomes 

Contracting between farmers and FPCs to gain access to the market was meant to 
bring equal access to modern supply chains for small farmers. However, studies have 
shown that the emergence of modern supply chains have mixed results on the welfare 
of farmers (Huang 2). “Small and large farmers have equal access to modern supply 
chains…there is no evidence that relatively rich farmers (or those with more per capita 
assets) have any greater propensity to participate in any type of marketing channel, 
including modern marketing channels” (Huang 4).  

The evolving market really has not penetrated China’s rural areas or villages; results 
show that most farmers still sell their products into traditional marketing channels where 
there is almost “no traceability in the system” (Huang 6). “China’s farmers, on the whole, 
are making production and marketing decisions mostly on their own or relying on 
informal associations with their village, and such a pattern may constrain farmers’ 
access to technologies, market information, and institutionalized insurance to hedge 
risks” (Huang 4).  

Possible improvements to be made on contracts to ensure the safety and quality 
of food 

As mentioned before, China faces a great challenge in ensuring the safety and quality of 
foods to its consumers. Almost no activity is based on contracts, and there are nearly no 
implicit contracts for inputs as all seed, fertilizer, and credit were obtained by the 
farmers themselves (Huang 5). Very few reported for their products to have been tested 
for safety, and once farmers sold their product, they were free from all accountability 
(Huang 5).  

The challenge for China lies in wanting to keep the market accessible to small, poor 
farmers, but also meet the growing demand for food safety from the people (Huang 6). 
Keeping the market accessible for small, poor farmers is rather easy, but to meet the 
demands for food safety implies increased regulations and testing—obstacles that may 
deter small farmers from entering the market.  

As different foods require different production stages and requirements, contracts 
naturally differ from agricultural area to area. It will be difficult to find a particular 
standardized contract that works for everyone, but from previous studies, it appears that 
contracting has become “an institutional response (or adaptation) to technological 



advances, market volatility, and the demand for high quality and safety of food products” 
(Jia, “Contractual arrangements” 664). Branding builds reputation, leaving it as a 
possible tool through contracts to elevate food quality standards. By building reputation 
specificity of FPCs, there is incentive for farmers who join FPCs to seek contractual 
agreements with buyers into the market.  

Case Study: Enclosed High Value Vegetable Production in Harbin 

Sector Case: Eurofresh Farms Inc. 

Eurofresh Inc. is a Dutch company, owners and technologies are entirely from Holland. 
They relocated to the United States because the home industry there is so intense. 
(This may suggest a good reason for them to move to China.) The greenhouses have 
been there for decades now. Holland has the most advanced greenhouse technology in 
the world. They came here also because in Holland the industry is space-limited there, 
so they are not able to expand large greenhouses on a confined space. (For northern 
provinces of China this could also be an advantage.) 

In 1992 the major production site was moved to Willcox in Arizona. They chose Willcox 
mainly for the following concerns: 

1. Perfect sunlight: Willcox boasts 330 sunny days per year among the largest 
number in the nation which is perfect for growing tomatoes in greenhouse.  

2. Altitude and temperature: mild days and cool evenings, which accommodate their 
computerized temp-control system as well as help kill pests and diseases in 
winter. The low humidity enables evaporating cooling. Also the area has relatively 
plenty availability of clean and fresh water. 

3. Marketing issues: labor pool and convenient transportation.  

 

Technology Basic and Specialty 
Eurofresh produces vine based tomatoes using hydroponic technology in greenhouses.  

Greenhouse structure: they use lightweight relatively tall and is covered with glass 
(glass being a common material but not as common in China now). The structure itself 
is large span gutter-connected greenhouse which was chosen for its strength and 
durability, also because it was one of the newer technologies in Holland, where it came 
from. The covering or glazing is all glass to allow high transmittance of light. It’s very 
durable and also it’s cost-effective compared to other similar glazing out there that 



would offer the same amount of light transmittance. The greenhouses they use are of 
considerable height. The reason is because it allows more of a buffer, an air buffer layer 
above the crop. That way in times of heating they can effectively keep a warm blanket 
above the crop and also in times that they need to cool the air allows them time or 
energy savings with the fans. They use a special cooling system when the natural 
venting could not fulfill the need. They use a cooling system similar to a home 
evaporative cooler, with the fans on one side and the cooling pad on the other side of 
the greenhouse. They will pull the air through the greenhouse and exchange the air in 
the greenhouse with the cooled air coming in from the outside through the pad. This 
system also helps keep the greenhouse in certain humidity level. 

 

(the greenhouse’s roof and cooling system) 

 When it comes to heating the greenhouse in cold times, they use two main methods. 
They have both a movable and stable pipe, the movable one can go up and down in the 
crop to add heat and to make the microclimate acceptable up and down the canopy of 
the crop. The stable one mainly functions by letting hot water going through it to heat 
the greenhouse.   

       

(The movable pipe, which can go up and down across the vines.) 



       

(The stable pipe on the floor to run hot water.) 

The source of energy that they use to heat the hot water that they use for these two 
kinds of pipes is natural gas. They have three boilers for each site of which the 
byproducts of consumption are water and CO2. We condense the water out of the 
exhaust leaving only the CO2, which they then pump into the greenhouse to enrich the 
greenhouse with CO2 because the plants will use the CO2 as part of their photosynthetic 
process to create sugars. 

 

For the related video introducing its structure: 

http://www.youtube.com/watch?v=hZwyWfqSck4 

 

Computerized system control. 
One of the most critical part of Eurofresh’s production is their computerized system 
control. The entire greenhouse is run by computer. Everything is computerized; the 
climate-control system, the irrigation system, the alarm system. The two different 
software they use are Hoogendoorn and Priva, which offer computer-control software 
and they two are competing ones. They’re both Dutch-based greenhouses again 
because that’s where the industry is so intense and the new technologies come from 
there. They are trying them both out obviously because they can get the same service 
and maybe a cheaper price from one of the separate companies. 

Below are the links of the two computer software firm’s links: 



http://www.hoogendoorn-uk.com/ 

http://www.priva-tech.com/webroot/pages/company/overview.html 

They will keep record of the data during the production ‘s system and check it from year 
to year or month by month to figure out what had been done in the past for reference 
and work out what they should do in current situations. 
Computerized control is the crucial part of their production to make their products 
vegetative and generative. Since otherwise they have to hire large amount of labor force 
to complete each detailed work manually, while computer easily finish all these remotely 
and more accurately.  

The following is the link related to their computerized control: 

http://www.youtube.com/watch?v=B3Cg_C9YINY&NR=1 

 

Nutrition and Irrigation Systems 
All procedures start from an irrigation room. In the irrigation room the fertilizers are 
mixed. They use soluble salts. Fertilizer technician will mix the stock tank then the 
computer will take those stock tanks and dose it into fresh water into a mixing tank. 
From there the water is mixed to a certain fertilizer level and it comes to the greenhouse 
pump via underground piping. The water is pumped through the main line into sub-
laterals and there it’s pumped into the dripper where it is delivered to the crop. It is 
delivered to the crop several times a day depending on the season. In the summer they 
give up to 30 maybe even 40 irrigations every 15 minutes, one every 15 minutes. In the 
winter, they may go every 4 to 5 minutes every hour. 



 

(Irrigation room)             (Soluble salts)        (Computer-controlled mixer) 

 

(Mixing Tank)          (Main irrigation line)          (Dripper) 

Also, Eurofresh has a very good water recycling system. They get water from the 
underground wells. Each site has its own water well. They pump up the fresh water, put 
it in the mixing tank and it comes to the plant. The plants will use what they need and 
then the drainage is collected in the troughs under the plant. All the drainage goes to the 
back of the greenhouse. It is collected in the silo and it is run through ultraviolet filters. 



This ultraviolet filter what it will do is kill all bacteria, fungi, and some viruses. This 
system allows them to collect 100% of our drainage and recycle about 45 to 50% of the 
water. 

	  	  	  	  	   	  

	  	  	  (Silos collecting water)          (Troughs under the plant) 

The Video related to nutrition and irrigation is: 

http://www.youtube.com/watch?v=wYzy6rYGqBw&playnext=1&list=PLDE1DD

3408997871C 

 

More about Plant Management 
They came in from when they were real tiny.  Eurofresh gets the plants in from a 
nursery company. The plants come as transplants.  They come in little cube of roughly 
10 inches tall. They then plant them on the Rockwool mat (still a Dutch company 
supplying greenhouse vege-growing structures and accessories: 
http://www.grodan.com/home ). Then the dripper is inserted into the Rockwool mat . 
Then they tie strings onto the vines, which is to support the plant because it is a vine-
type tomato so they have to give it its support via these strings and hooks.  The mat 
contains all the roots.  They are a hydroponic greenhouse, so do not use traditional soil 
to do our growth.  All the roots are contained inside slab and the slab and the slab is 
sitting on top of this trough system. 



 

(Cube and the mat)       (Movable Slab)        (White strings tied) 

The trough under the slab is used to collect the drain water. Each bag of the slab has 
slits in it. The water comes in via the dripper. It goes through the system and whatever 
drains out is collected to use later in the recycling system. The dripper (the black one) is 
used to actually give the water to each cube and the sub-main or the sub-lateral that 
which is connected to the big main valve. As the plant grows and matures they will 
support it via this string system here, connected to a high wire.   

This is the video related to the life cycle of tomatoes introduced above 

http://www.youtube.com/watch?v=eWGK66eEir8 

 

Pest Control 
The key to integrated pest management is scouting. At EuroFresh they have one scout 
per every greenhouse or one scout per about every 20 acres. They work very closely 
with the supervisors and the managers or the growers of EuroFresh. A grower can just 
go up to one of our scouts and say what do you see in our crop and the scout will be 
able to tell them. 

For white flies, they put up sticky trap in different areas on the greenhouse to take 
account of the amount of a certain pests in certain areas and then put the number into a 
map of the whole greenhouse. They then put up a special kind of bag containing 
beneficial insects to fight against the pests in different areas according to the account 
they’ve made. 



 

 (Sticky trap for pests)      (Account map)          (Bag of beneficial insects) 

Other common pests at Eurofresh are thrips, russet mite, spider mite.   

Eurofresh believes an integrated pest control program is better than the traditional 
pesticide control, while it requires labor time and energy, it actually ends up being quite 
economical because those pesticides are pretty expensive a, or trained people are 
required in order to put them out and those people cost a lot more money based on their 
experience.  

The video related to the pest control of Eurofresh: 

http://www.youtube.com/watch?v=iFNY-P7VxMM 

 

Location Case: Harbin, China 

Geographic issues 
Although this is a greenhouse technology that puts less importance on the climate 
issues, I suppose there should be still concerns considered with regard to Harbin’s 



illumination intensity. Harbin has very clear seasonal symptoms and the illumination 
intensity changes rapidly with the rotating of the four seasons. Basically the duration of 
sunshine is particularly long during the summer while particularly short during the winter. 
So seasoning attention of growing and harvesting should be paid for the production and 
the selection of the products. What I basically mean is that Harbin is good for its 
sunshine, also its advantageous chill winter to naturally control the possible pets.  The 
technology should be movable, but we need to pay attention to the location and timing 
of the growing and production.  

Also, as mentioned earlier in the brief intro of Eurofresh Farm, a good practice of their 
Dutch-based greenhouse production needs plenty areas, which Harbin should be able 
to put a big plus here.  

Harbin or Heilongjiang Province’s related agriculture development 
One of the leading agrotech researchers in the region is a professor at Northeast 
Agricultural University, who developed highly appraised seeds of tomatoes which are 
especially designed for northern provinces’ adverse weather and hard growing 
environment. But basically there has not been much attention paid to the development 
and practice of advanced greenhouse and hydroponic technologies there. Even for the 
whole China as a whole, the advanced greenhouse & hydroponic technology seem not 
to be paid significant attention. While there is explanation saying that these sort of 
technologies are not the essential of agricultural science, This will likely become a more 
general concern for China. For this reason, greenhouse technology in China is growing 
fast, but it is still significantly behind the major advanced countries like Holland and 
Israel.  

There are also indeed very successful companies in Beijing (Ruixue Global), Shanghai 
(Sunqiao Modern Agriculture Development Zone) and Chengdu who used the 
greenhouse and hydroponic combined technology to produce tomatoes and flowers, but 
based on my research, all their main techniques, equipment and programs are imported 
from Holland, Korea, etc. They basically imported the needed equipment, structures and 
techniques, and then hire respective technicians from abroad to help them 
accommodate the imported structures and techniques to the local conditions and update 
the technology from time to time. Judging from the above facts, we believe the Dutch-
based greenhouse technologies can be moved to Harbin, but whether it be a total 
import, combined investment, or foreign direct investment requires further research.  

Implementation Challenges 
High-tech is high-tech, efficiency is a big plus, but its high cost is always a major source 
of concern. Eurofresh Farm Inc., it is an entirely Dutch –based company, from computer 



program, greenhouse, to accessories. In the US, all its production facilities are imported 
from Holland, relatively expensive but very low risk. Since this is a sure thing, the 
products should not be only confined to tomatoes or other common vegetables, but 
should also include the high-value products such as valuable flowers etc. (Tomatoes are 
good definitely, but they are still a small part of Chinese diet, only as appetizers or 
condiments in Chinese dishes. ) So adding high-value plants or flowers into production 
is a must to bear the costs of technical imports. (e.g. Ruixue Global in Beijing grows 
Tulips, Evita or cutflower.) 

Labor Issues 
The Dutch-based advanced technology could bring about efficient and integrated 
production, it saves labor significantly but also put a more demanding requirement on 
the enrolled labor force to run the business well. As mentioned in the tech introduction, 
nearly all the procedures need high-ability workers to run. You have to know the heating 
system, you have to know the irrigation system.  You have to know the ventilation 
system, the cooling system and as a scout you have to be equipped with the technique 
to tell pests problems timely. Also the main computer control software requires highly 
knowledgeable workers to manipulate. All these techniques need a lot of time to train or 
you have to hire graduates students from abroad or matured technicians from abroad. 
All these needs time and another big cost maybe.  

One thing that sets China’s and even U.S.’s education system apart from say one from 
Europe, the UK or Holland is they require their students as part of their program to get 
so many hours of practical experience and it more or less equates to about sixteen to 
eighteen months of practical experience before they graduate.  Those are the kinds of 
requirements that a high-tech based industry needs, too.  

Other possible opportunities 

Right now Heilongjiang Province has paid a lot of attention to the production of wild 
blueberries. They found that the city of Yichun is selected as a primary place for the 
development of blueberry industry. Again the problem is Yichun has a good natural 
source of wild blueberries, but the culture techniques and the production technologies 
are far behind the advanced countries in United States and Europe.   

Similar to the status of tomato and greenhouse production, we are concerned tha 
related technologies and techniques should be imported as a start-up in order to study 
and develop in the future. Blueberries are high in nutritional value and have long been in 
the status of supply shortage in the international market. Blueberries are also suitable 
for greenhouse production, and blueberries are actually naturally suitable to grow in cold 



environment as Harbin, maybe this industry could also be listed in the concern of 
Harbin.  

Conclusion 

Based on our research about the typical Dutch-based greenhouse hydroponic tomato 
producer Eurofresh, their technology appears to be mostly transferrable to Harbin. But 
certain accommodation in the structure and timing of the growing should be made to 
make the production more localized. In addition, production should be facilitated by 
growing certain species of high value plants or flowers such as Tulip, Evita etc. And 
special concern should be paid to the relatively high labor skill requirements in order to 
meet the demand of the advanced growing procedures.  

In addition, importing advanced cultivating techniques from U.S. and Europe to assist 
the wild blueberry growing province may also be a good choice out there.  

	  

 

 

 

 

	   	  



References 

Adams, D. and Nehman, G. (1979) Borrowing costs and the demand for rural credit. 
The Journal of Develop- ment Studies, 15(2), January, 165±176. 

Ahn, D. 2004; Contract Farming, Farmer’s Collective Action and Participation of the 
Poor in North Vietnam. http://www.markets4poor.org/modules.php/?op= 
modload&name=UpDownload&file=index&req=getit&lid=92 . Accessed on June 
27th 2005. 

Akerlof, G. (1970) ``The market for ``Lemons'': Qual- itative uncertainty and the market 
mechanism.'' Quarterly Journal of Economics, 84, August, 488± 500. 

Alderman, H. and Paxson, C. (1994) Do the poor insure? A synthesis of the literature on 
risk and consumption in developing countries. In Economics in a Changing 
World: Proceedings of the Tenth World Congress of the International Economic 
Association, Moscow. Vol. 4, ed. E. Bacha, pp 48-78, St. Martin's Press, New 
York. 

Androkovich, R., 1989. An attempt at making the principal-agent paradigm operational.. 
European Review of Agricultural Economics 16, 285±300. 

Anon.. 2003; Contract Farming Ventures in India: A Few Successful Cases. Spice, Vol1. 
No. 4; Ministry of Agriculture, India, March 2003 

Ashford, Lori; World Population Highlights. 2004; 2005. Population Reference Bureau, 
Washington 

Austin, J. E. (1981) Agroindustrial Project Analysis. Johns Hopkins University Press, 
Baltimore. 

Bando, P. 1998; Coordenação Vertical no Complexo Agroindustrial Frutícola Brasileiro: 
Uma Proposta para a Zona da Mata de Minas Gerais. Tese de Mestrado em 
Economia Rural, Universidade Federal de Viçosa, Viçosa, MG 

Bardhan, P. (ed.) (1989) The Economic Theory of Agrarian Institutions. Oxford 
University Press, New York. 

Baumann, P. 2000; Equity and Efficiency in Contract Farming Schemes: The 
Experience of Agricultural Tree Crops. Working Paper 139, Overseas 
Development Institute, October 2000. 



Bell, C. (1989) The choice of tenancy contract. In The Balance between Industry and 
Agriculture in Econom- ic Development. eds. I. Adelman and S. Lane, 
Proceedings of the Eighth World Congress of the International Economics 
Association, Delhi, India Vol. 4, St. Martin's Press, New York. 

Binswanger, H. and Rosenzweig, M. (1984) contractual arrangements, employment, 
and wages in rural labor markets: A critical review. In Contractual Arrange- 
ments, Employment, and Wages in Rural Labor Markets in Asia, eds. H. 
Binswanger and M. Rose- nzweig, pp. 1±40. Yale University Press, New Haven 
CT. 

Bivings, L. and Runsten, D. (1992) Potential Competi- tiveness of the Mexican 
Processed Vegetable and Strawberry Markets. Report to the Ministry of 
Agriculture, Fisheries, and Food, Vancouver, British Columbia, July. 

Boehlje, M. 1999; Structural Changes in the Agricultural Industries: How do We 
Measure, Analyze and Understand Them? American Journal of Agricultural 
Economics, 81 (5) pp. 1028-1041 

Caribbean, Santiago, Chile. Sethi, R. and Somanathan, E. (1996) The evolution of 

Carney, J., Watts, M., 1990. Manufacturing dissent: Work, gender and the politics of 
meaning.. Africa 60 (2), 207±241. 

Chen, K.; Shepherd A. and Da Silva. C. 2005; Changes in Food Retailing in Asia: 
Implications of Supermarket Procurement Practices for Farmers and Traditional 
Marketing Systems. FAO AGSF Occasional Paper No. 8 

Commercialisation of Smallholder Agriculture: The Zimbabwe Case Study. Consultancy 
Report, FAO – AGSF, Rome 

conducted in 1994 by the Mexican Ministry of Agrarian Reform, Government of Mexico, 
Mexico City. 

Conference, University of Minnesota, April 2005  Glover, D.; 1994 Contract Farming and 
Commercialization of Agriculture in 

Conroy, M., Murray, D., and Rosset, P. (1996) A Cautionary Tale: Failed U.S. 
Development Policy in Central America. Lynne Rienner Publishers, Boul- der. 

Consequences of Contract Farming: An Equilibrium Analysis of the Arachide 



CONTRACT FARMING, SMALLHOLDERS, AND RURAL DEVELOPMENT IN LATIN 
AMERICA 401 

Coulter, J., Goodland, A., Tallontire, A. and Stringfellow, R.. 2000; Marrying Farmer 
Cooperation and Contract Farming for Agricultural Service Provision in Sub-
Saharan Africa. Natural Resources Institute. 

Covey, T. and Stennis, E. (1985) Analysis of the rough rice futures contract. Agricultural 
Economics Re- search Report No. 156, Mississippi State University, May. 

de Bouche Program in Senegal. World Development 30, (2) pp. 255-263  Warning, M. 
and Hoo, W. 2000; The Impact of Contract Farming on Income Distribution: 
Theory and Evidence. Paper Prepared for Presentation at the 

de Janvry, A., Fafchamps M., and Sadoulet, E. (1991) peasant household behaviour 
with missing markets: Some paradoxes explained. Economic Journal, 101(409) 
November, 1400-1417. 

Deng, Hengshan, Jikun Huang, Zhigang Xu, and Scott Rozelle. "Policy Support and 
Emerging Farmer Professional Cooperatives in Rural China." China Economic 
Review 21.4 (2010): 495-507. ScienceDirect. 30 Apr. 2010. Web. 26 Mar. 2012. 
<http://dx.doi.org/10.1016/j.chieco.2010.04.009>. 

Department of Agricultural and Resource Economics, Oregon State University. Guo, H. 
Jolly, R. and Shu, J.; 2005. Contract Farming in China: Supply Chain or Ball and 
Chain? Paper presented in the Minnesota International Development 

Developing Countries. In: von Braun, J. and Kennedy, E. (Eds.). Agricultural 
Commercialization, Economic Development and Nutrition. Johns Hopkins, pp. 
166-175. 

Dirven, M. (1996) Agroindustry and small-scale agri- culture: a comparative synthesis of 
di�erent experi- ences Report LC/R.1663. Economic Commission for Latin 
America and the Caribbean, Santiago, Chile. 

Dornbush, C. and Boehlje, M. (1988) An economic analysis of contracting arrangements 
used by the Minnesota turkey industry. Dept. of Agricultural and Applied 
Economics Sta� Paper, University of Minnesota, Minnenpolis June. 

Dutr_enit, G. B. and Oliveira, V. A. (1991) Factores de e_xito y fracaso de las 
asociaciones de empresarios agropecuarios y productores rurales en Me_xico. 
Analisis de casos. United Nations Food and Agri- culture Organization, Santiago, 
Chile. 



Eaton, C. and Shepherd. A. 2001; Contract Farming: Partnerships for Growth. FAO 
Agricultural Services Bulletin 145, Rome 

Ellickson, R. (1991) Order without Law: How Neighbors Settle Disputes, Harvard 
University Press, Cam- bridge, MA. 

Eswaran, M., Kotwal, A., 1985. A theory of contractual structure in agriculture.. 
American Economic Re- view 75, 353±367. 

FAO. 2005; The State of Food Insecurity 2004. Rome FAO. 2002; World Agriculture 
Towards 2015/2030: An FAO perspective; Rome Fullton, M. and Giannakas, K. 
2001; Agricultural Biotechnology and Industry 

Girault, A. (1993) La organizacio_n de productores minifundistas en la produccio_n de 
hortalizas en el Estado de Puebla. CIESTAAM Reporte de Inv- estigacio_n No. 
15, Universidad Auto_noma, Chap- ingo. 

Glover, D. and Kusterer, K. (1990) Small Farmers, Big Business: Contract Farming and 
Rural Development. St. Martin's Press, New York. 

Glover, D., 1984. Contract farming and smallholder outgrower schemes in less-
developed countries.. World Development 12 (11/12), 1143±1157. 

Goldsmith, A., 1985. The private sector and rural development: Can agribusiness help 
the small farmer? World Development 13 (10/11), 1125± 1138. 

Halweil, B. 2002. Home Grown: The Case For Local Food In A Global Market. 
Worldwatch Paper 163 The Worldwatch Insitute 

Hazell, P., Pomareda, C., and Vald_es, A. (1986) Crop Insurance for Agricultural 
Development. The John Hopkins University Press, Baltimore, MD. 

Helmberger, P., Campbel G. and Dobson, W. 1981; Organization and Performance of 
Agricultural Markets. In: Martin, L.; A Survey of Agricultural Economics Literature, 
Vol. 3. The University of Minnesota Press, Minneapolis 

Herbert, T. and Jacobs, J. (1988) Contracting, coordi- nation and instability in the navy 
bean industry. Agricultural Economics Report No. 504, Michigan State University, 
East Lansing, MX, February. 

Hobbs, J. 1996; A Transaction Costs Approach to Supply Chain Management. Supply 
Chain Management, 1 (2) pp. 15-27 



Huang, Jikun, Huayoung Zhi, Zhurong Huang, Xiangping Jia, and Scott Rozelle. 
"Smallholder Incomes, Vegetable Marketing and Food Safety: Evidence from 
China." International Association of Agricultural Economists: 3-15. AgEcon 
Search. Web. 26 Mar. 2012. <http://purl.umn.edu/51653>. 

Huddleston, P. 2005. Old Crop, New Crop: Contrcating Out Oil Palm Production in 
Ghana. School of Earth and Geographical Sciences, The University of Western 
Australia 

Ja�ee, S. (1991) Marketing Africa's horticultural ex- ports: A transaction cost 
perspective. Paper present- ed at the Workshop on the Globalization of the Fresh 
Fruit and Vegetables System at U.C. Santa Cruz, CA December. 

JIA, X., et al., Marketing of farmer professional cooperatives in the wave of transformed 
agrofood market in China, China Economic Review (2010), doi: 
10.1016/j.chieco.2010.07.001 

Jia, Xiangping, and Jikun Huang. "Contractual Arrangements between Farmer 
Cooperatives and Buyers in China." Food Policy 36.5 (2011): 655-65. 
ScienceDirect. 23 July 2011. Web. 26 Mar. 2012. 
<http://dx.doi.org/10.1016/j.foodpol.2011.06.007>. 

Johnson, C. and Foster, K. (1994) Risk preferences and contracting in the US hog 
industry.'' Journal of Agricultural and Applied Economics 26 (2), Decem- ber, 
393±405. 

Key, N. and Runsten, D. 1999; Contract Farming, Smallholders, and Rural Development 
in Latin America: The Organization of Agroprocessing Firms and the Scale of 
Outgrower Production. World Development, 27 (2) pp. 381-401 

Kirsten, J. and Sartorius, K.l. 2002. Linking Agribusiness and Small Farmers in 
Developing Countires: Is There a New Role for Contract Farming? Development 
Southern Africa 19 (4) October 2002 

Knoeber, C. and Thurman, W. (1995) `Don't count your chickens: Risk And risk shifting 
in the broiler industry. American Journal of Agricultural Economics 77(3), August, 
486-496. 

Korovkin, T., 1992. Peasants, Grapes, and Corpora- tions: The Growth of Contract 
Farming in a Chilean Community.. Journal of Peasant Studies 19 (2), 228± 254. 



Lawrence, J. and Kaylen, M. (1990) risk management for livestock producers: Hedging 
And contract production. Department of Agricultural and Applied Economics Sta� 
Paper, University of Minnesota, Minneapolis, July. 

Libecap, G. (1989) `Distributional issues in contracting for property rights.' Journal of 
Institutional and Theoretical Economics 145(1), March, 6±24. 

Little, P. and Watts, M. (1994) Living Under Contract: Contract Farming and Agrarian 
Transformation in Sub-Saharan Africa. University of Wisconsin Press, Madison. 

Lopes, J. and Da Silva, C. Rentabilidade e Risco em Contratos de Integração Usados 
no Complexo Agroindustrial Avícola Brasileiro. ANAIS do XXXI Congresso 
Brasileiro de Economia e Sociologia Rural. Vol. II pp. 588-604; Ilhéus, BA, 

Mac Donald, J.; Perry, J., Ahearn, M., Banker, D., Chambers, W., Dimitri, C., Key, Nigel, 
Nelson, K., Southard, L. 2004; Contracts, Markets and Prices: Organizing the 
Production and Use of Agricultural Commodities. Agricultural Economic Report 
Number 837, USDA, November 2004. 

Masten, S. (1991) ``Transaction-Cost Economics and the Organization of Agricultural 
Transactions.'' Paper prepared for the World Food Systems Project Symposium: 
Examining the Theory Base for Vertical Coordination, Chicago, October. 

Matus Gardea, J. (1994) `An_alisis Estatal de los Efectos de la Pol_õtica y Bases de la 
Estrategia para la Conversio_n de la Agricultura'. A manuscript pre- pared for a 
joint SARH-Centro de Econom_õa del Colegio de Postgraduados project. 

Milgrom, P. and Roberts, J. (1992) Economics, Organi- zation and Management. 
Prentice Hall, Englewood Cli�s, NJ. 

Minot, N. (1986) `Contract farming and its e�ect on small farmers in less developed 
countries.' Working paper No. 31, Michigan State University Interna- tional 
Development Papers, East Lansing, MI. 

Minot, N. 1986; Contract Farming and its Effect on Small Farmers in Less Developed 
Countries. Working Paper No. 31. Department of Agricultural Economics, 
Michigan State University 

Morduch, J. (1994) `Poverty and vulnerability.' Ameri- can Economic Review 84(2), May, 
221±225. 



Morrissy, J. D. (1974) Agricultural Modernization through Production Contracting. 
Praeger, New York. Moulton, K. and Runsten, D. (1986) The Frozen Vegetable 
Industry of Mexico. Cooperative Exten- 

NABARD, undated; Contract Farming as Means of Value Added Agriculture”; 
http://www.medcindia.org/cgi-bin/researchproject2.htm (Accessed on June 12, 
2005) 

Narayananan, S. and Gulati, A. 2002. Globalization and the Smallholders: A Review of 
Issues, Approaches and Implications. MSSD Discussion Paper No. 50. IFPRI, 
Washington 

Non-Traditional Export Crops in Guatemala: E�ects on Production, Income, and 
Nutrition. International Food Policy Research Institute, Washington, DC. 

of Pesticides in Latin America. University of Texas 

Olson, M. (1993) `Collective Action.' In Public Choice Theory. Volume 1: 
Homoeconomicus in the Political Market Place. ed. C. Rowley, pp. 353±356, 
Ashgate, Brook®eld, VT. 

Ostrom, Elinor, Gardner, Roy and Walker James . Rules, Games, and Common-pool 
Resources, Univer- sity of Michigan Press, Ann Arbor 1994. 

Peterson, H. and Wysocki, A. 1998. Strategic Choice Along the Vertical Coordination 
Continuum. Staff Paper #98-16, Department of Agricultural Economics, Michigan 
State University 

Porter, G. and Phillips-Howard, K. (1997) Comparing contracts: An evaluation of 
contract farming schemes in Africa. World Development, 25(2), Feb- ruary, 
227±238. 

Press, Austin. Newberry, D. and Stiglitz, J. (1979) Sharecropping, risk 

Rabobank, Partnerships in the Animal Protein Industry – AgriVision 2005, London, June 
2005. 

Rama, R. and Vigorito, R. (1979) El complejo de fruitas y legumbres en Me_xico. 
Instituto Latinoamericano de Estudios Transnacionales, Editorial Nueva Imagen, 
Mexico City. 



Reardon, T. and Barret, C. 2000. Agroindustrialization, Golbalization and International 
Development: An Overview of issues, Patterns and Determinants. Agricultural 
Economics 23 (2000) pp. 195-205 

Reardon, T. and Berdegué, J. 2002; The Rapid Rise of Supermarkets in Latin America. 
Development Policy Review, 20 (4) pp. 371-388 

REFERENCES 

Rehber, E. 1998; Vertical Integration in Agriculture and Contract Farming. Working 
Paper No. 46. Food Marketing Policy Center. University of Connecticut 

Rehber, E. 2000; Vertical Coordination in the Agro-Food Industry and Contract Farming: 
A Comparative Study of Turkey and the USA. Food Marketing Policy Center. . 
University of Connecticut . Research Report No. 52, February 2000. 

Rosenzweig, M. and Wolpin, K. (1993) Credit market constraints, consumption 
smoothing and the accu- mulation of durable production assets in low income 
countries: Investments in bullocks in India. Journal of Political Economy, 101-
2,April, 223±44. 

Rosset, P. (1992) Economies of scale and small produc- ers: The case of non-traditional 
export agriculture and structural adjustment in Central America. Paper presented 
at the XVII Latin American Studies Association Congress, Los Angeles, 
September. 

Roth, R. 2002; Contract Farming Breeds Big Problems for Growers. Famers’Legal 
Action Report, Winter 1992 

Rottger, A. 2005 Strengthening farm-agribusiness linkages in Africa. Proceedings of 
Expert Consultation. AGSF Working Paper, No. 5, FAO, Rome 

Roy, P. (1972) Contract Farming and Economic Integra- tion. Interstate Printers and 
Publishers, Danville, IL. Runsten, D. and Key, N. (1996) Contract farming in 
developing countries: Theoretical issues and analysis of some Mexican cases, 
Report LC/L.989, United Nations Economic Commission for Latin America 

Runsten, D. and Key, N. 1996; Contract Farming in Developing Countries: Theoretical 
Aspects and Analysis of Some Mexican Cases, U.N. Economic Commission for 
Latin America and the Caribbean, Santiago 



Santacoloma, O and Riveros, H. (Eds.), 2005; Alternatives to improve negotiation and 
market access capabilities of small-scale rural entrepreneurs in Latin America. 
AGSF Working Paper, No. 4, FAO, Rome 

Schejtman, A. (1996) Agroindustry and small-scale agriculture: Conceptual guidelines 
for a policy to encourage linkage between them. Report LC/R.1660, Economic 
Commission for Latin America and the 

Senauer, B. and Venturini, L. 2005; The Globalization of Food Systems: Conceptual 
Framework and Empirical Patterns. Working Paper 05-1. The Food Industry 
Center, University of Minnesotta, Minneapolis 

sharing and the importance of imperfect informa- tion. In Risk, Uncertainty, and 
Agricultural Develop- ment, eds. J. Roumasset, J. Boussarc, and I.,Singh, pp 
311±339. Southeast Asian Regional Center for Graduate Study and Research in 
Agriculture, Lagu- na, Philippines. 

Singh, G. and Asokan, S. 2005 Contract Farming in India: Text and Cases. Oxford & 
IBH Publishing, New Delhi 

Singh, S. 2002; Contracting out Solutions: Political Economy of Contract Farming in the 
Indian Punjab. World Development, 30 (9) pp. 1621-1638 

Singh, S. 2004; State, Agribusiness Firms and Farmers in Thailand: A Study of Contract 
Farming System. Asian Scholarship Foundation, Bangkok 

sion, University of California, Berkeley. Movaridi, B., 1995. Contract farming and 
environmen- tal risk: The case of Cyprus.. Journal of Peasant 

social norms in common property resource use. American Economic Review 86(4), 
September, 766± 788. 

SRA (Secretaria de la Reforma Agraria) (1994) Data from a national survey of the 
Mexican ejido sector 

Structure. AgBio Forun, 4 (2) pp. 137-151  Gopintah, M. 2000; Foreign Direct Investment 
in Food and Agricultural Sectors. 

Studies 23 (1), 30±45. Murray, D. (1996) Cultivating Crisis: The Human Cost 

Thrupp, L. (1995) Bittersweet Harvests for Global Supermarkets: Challenges in Latin 
America's Agri- cultural Export Boom. World Resources Institute, Washington, 
DC. 



Trienekens, J.; Beers, G. and Beulens, A. 1998; Chain Science: A Literature Search Into 
Schools and Disciplines Related to Vertical Integration. Working Paper. 
Wageningen Agricultural University, Management Studies Group. 

Tweeten, L. and Flora, C. 2001; Vertical Coordination of Agriculture in Farming - 
Dependent Areas. Report 137, Council for Agricultural Science and Technology, 
Iowa 

UBA- União Brasileira de Avicultura, 2005. Relatório Anual 2004-2005  Van der Vorst, J. 
2005. Personal Communication  Warning, M. and Key, N. 2002; The Social 
Performance and Distributional 

Vandeman, A., Sadoulet, E., and de Janvry, A. (1991) Labor Contracting and a Theory 
of Contract Choice in California Agriculture. American Journal of Agri- cultural 
Economics, 73(3), August. 

Von Braun, J., Hotchkiss, D. and Immink, M. (1989) 

Walker, T. and Jodha N., (1986) How small farm households adapt to risk, in Crop 
Insurance for Agricultural Development, ed. P. Hazell, C. Pama- reda, and A. 
Vald_es, John Hopkins University Press, Baltimore. 

Watts, M. (1994) Life under contract: Contract farming, agrarian restructuring, and ̄exible 
accumulation, In Living Under Contract, ed. P. Little and M. Watts, University of 
Wisconsin Press, Madison, WI. 

Western Economics Association International Annual Meetings, June 2000 Wilkinson, J. 
2004. The Food Processing Industry, Globalization and Developing Countries. 
Electronic Journal of Agricultural and Development Economics 1 (2) pp. 1841-81   

Williams, S. and Karen, R. (1985) Agribusiness and the Small-Scale Farmer: A Dynamic 
Partnership for Development. Westview Press, Boulder, Co. 

Williamson, O. (1975) Markets and Hierarchies: Analysis and Antitrust Implications. 
Free Press, New York. 

Ying, Du. "Development and Policy Option for China's Agro-Processing Sector." The 
Agro-Food Processing Sector in China. Vol. 3. Danvers: OECD, 2000. 23-44. 
Print. China in the Global Economy. 

 

 


