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Abstract With reference to several possible solutions to the issue of two subject allocation, using the Accumulation Point analysis method in

Game Theory, this paper analyzed the income distribution mechanism between large farmers and small farmers in farmer cooperatives in the

context of membership heterogeneity. It found that, in the practice of the income distribution in farmer cooperatives, there possibly exists

equalization solution, pure utility solution, Nash solution and Kalai-Smorodinsky solution and it will be affected by social conventions. Finally,

it made an empirical analysis using five cases of farmer cooperatives.
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1 Introduction
Since the implementation of Law of the People’s Republic of China
on Specialized Farmer Cooperatives in 2007, China’s farmer cooper-
atives have been developing rapidly. According to statistics of
State Administration for Industry and Commerce, by the end of
December, 2014, there were 1. 2888 million specialized farmer
cooperatives in the whole country, 31. 18% more than the previ-
ous year, with total contribution up to 2730 billion yuan, growing
about 44. 15% . At the same time of rapid increase in number,
there is outstanding problem of membership heterogeneity, mainly
manifested in difference between large farmers and small farmers,
core and non-core members, full members and non-full members.
The differences mainly lie in degree of cooperation participation,
rights and duties, and income distribution.

It should be specially noted that the membership heterogenei-

M In the con-

ty still increases with development of cooperatives
text of membership heterogeneity, the unequal income distribution
between large and small farmers in cooperatives attracts attention
of academic circle. On the one hand, some scholars stress protec-
ting rights and interests of small farmers in income distribu-
tion”>*" | while some scholars stress enhancing incentive to rights
and interests of large farmers (especially the director of coopera-
tive) in income distribution' ™"’ | and more scholars are devoted to
considering both rights and interests of small and large farmers in

“' In this paper, we

the context of membership heterogeneity'®
will study the standard for building income distribution mechanism
of farmer cooperatives in the context of membership heterogeneity
and how to build such income distribution mechanism.

In the context of membership heterogeneity, farmer coopera-
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tives generally consist of a large farmer (or enterprise) and a
group of small farmers or several large farmers and a group of small
farmers'"'. Discussing income distribution needs discussion of co-
operation of many people, which will involve coalition of small al-
liances, thus the situation will become very complicated. For the
convenience of analysis, we made personification of large farmer
group and small farmer group in cooperatives. In this way, income
distribution of cooperatives is simplified into large and small farm-
er cooperation model and this satisfies the purpose of this paper,
namely, analyzing how to distribution income between large and

small farmers.

2 Literature review of income distribution between

two subjects
Many scholars have studied income distribution of two subject co-

)" proposed bargain-

operation. For example, Rubinstein (1982
ing game of alternating offers, but this analysis framework is not
suitable in practice'”’. The bargaining analysis framework of Nash
(1950) "™ introduced using game balance to define solution and
use axiom to describe this solution. He proved that there exists a
unique solution to symmetric (S), Pareto (P), independence of
irrelevant alternatives (ITA), and independence of the utility ori-
gin (IUO) and independence of the utility units (IUU) , and this
solution is the product of two subject utility function, namely,
Nash solution. Although Nash solution is generally recognized to a
certain extent, there still exits certain drawbacks, particularly in
whether it satisfies IUU and TIA""'.

Rubinstein, Safra and Thomson (1992)!" clearly expoun-
ded economic significance of Nash solution and stated that Nash
solution is based on no objection of two parties; if either party is
not satisfied at this solution, the other party can rebut, till both
parties have no objection. According to ideas of Nash (1950),
equalization solution can meet requirement of S, P, IIA and
IUO" . At the same time, Kalai and Smorodinsky (1975)
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found that there exists a unique solution to P, S, IUO, IUU, and
Monotonicity (M), namely, the Kalai-Smorodinsky solution.
Some scholars also discussed unique solution to Nash bar-
gaining solution. For example, Border and Segal (1997)"" stated
that theoretically, there are several solutions to Nash bargaining
issue and some people may have preference to these solutions. Un-
der the premise of the preference to these solutions satisfying con-
tinuity, monotonicity, disagreement indifference ), and mixture
symmetry, it can be proved that Nash solution is a unique solution
to Nash bargaining issue. There are also the above problems in
these conclusions. In other words, it is difficult to prove hypothe-
ses of the preference. At present, in the context of membership
heterogeneity, there exist many models of income distribution in
farmer cooperatives. But the problem can be traced back to the in-
come distribution of large and small farmers. To a certain extent,

this can be deemed as Nash bargaining issue.

3 Income distribution models of farmer cooperatives
and theoretical analysis in the context of membership
heterogeneity

3.1 Four accumulation point solutions to income distribu-
tion of two subject cooperation = Combining the above literature
review and analysis of Huang Shaoan et al (2003)" on residual
cooperation mechanism in the condition of two subject coopera-
tion, we can obtain the accumulation point solution to income dis-
tribution of two subject cooperation. The accumulation point theory
was firstly introduced by Schelling (1960 ).

there may be several Nash equalization points in a game. Then, in

Theoretically,

real life, an actor will find a point which is a common interest.
This point will become a final solution to game in real life. This
point becomes the accumulation point because culture and experi-
ence of game parties make them believe that this point is easy to
be thought and selected. Through accumulation point analysis,
there are at lest following four accumulation point solutions to in-
come distribution of two subject cooperation.

(i) Equalization solution; it refers to the solution with equal
utility of two cooperation parties. This is an equal distribution
idea. The reason for this solution lies that the cooperation parties
believe that cooperation income is jointly created by them. In oth-
er words, if there exists a third party trusted by both parties and
letting this third party to distribute cooperation income, equaliza-
tion solution means the third party will distribute income equally.
Applying the development reality of farmer cooperatives in the con-
text of membership heterogeneity, equalization solution means e-
qual distribution of cooperation income between large and small
farmers without considering heterogeneity of contribution of large
and small farmers. Such distribution method will be partial to pro-
tecting rights and interests of small farmers to a certain extent.

(ii) Pure utility solution; Cooperative parties jointly increase
the sum of respective utility, rather than considering respective in-
come. This is a typical collective distribution method. To a certain

extent, this solves the problem with the idea of development. Co-

operative members firstly make the " cake" bigger. The point mak-
ing the "cake" bigger will be the basis of income distribution. In
practice, such distribution method will be partial to encouraging
large farmers in cooperatives, increasing income of large farmers,
and bringing into play functions of large farmers in cooperatives,
and income of small farmers may not be guaranteed. To a certain
degree, this is a distribution method of " efficiency coming first".

(iii) Nash solution: It is a solution to which cooperative par-
ties have no objection and it is the bargaining result of the parties.
In other words, if either party is not satisfied with distribution
method of Nash solution and proposes new distribution method,
and threatens to terminate the cooperation if the new distribution
method is refused. At this time, the other party sticks to Nash so-
lution distribution method considering the risk of cooperation ter-
mination. In practice of cooperatives, if cooperation income fol-
lows Nash solution distribution method, large and small farmers
fail to propose other feasible method. If income distribution is par-
tial to large farmers, small farmers will withdraw from coopera-
tion; if income distribution is partial to small farmers, large farm-
ers will lose enthusiasm for operating cooperatives, then the coop-
eratives will exist only in name.

(iv) Kalai-Smorodinsky solution; the cooperative parties dis-

tribute the cooperation income according to respective effort. To a
certain extent, this solution contains the idea of distributing in-
come according to element input. It will distribute cooperation in-
come with full consideration of respective effort and respective in-
put proportion. In the practice of farmer cooperatives, if using
Kalai-Smorodinsky solution to distribute cooperation income, it
will consider large volume of manpower and materials and social
capitals of large farmers. Besides, large farmers undertake a larger
portion of operating risk. Thus, it is reasonable that they will re-
ceive higher cooperation income.
3.2 Income distribution models of farmer cooperatives in
the context of membership heterogeneity We use A, and A, to
represent large and small farmers in farmer cooperatives separate-
ly. Assume cost of large farmers for establishing the cooperatives
is C,. C, is a constant and the cost of large farmers for sending the
cooperation Invitation. In practice, costs for establishing coopera-
tives are generally undertaken by large farmers. Obviously, no
matter the cooperative is established or not, such costs have to be
paid.

When A, and A, bargain about distribution of cooperation in-
come, there can be new quotation. Certainly, in the practice of
cooperation, A, generally makes no direct quotation. As long as
A, has such expectation, in other words, the distribution mecha-
nism proposed by A, is not responded by A, , it will need quotation
again, science of A, is like voting by foot. If it exceeds certain
time limit, A, still keeps silent and does not cooperate with A, it
is deemed that the cooperation breaks. Besides, we need assuming
other costs for cooperation C,, mainly including transaction cost
between A, and cooperative (such as time cost, learning cost, op-

portunity cost, transportation allowance, and communication ex-
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penses for A, participating in cooperatives). Such costs are under-
taken by A, and will be paid only when the cooperation is success-
fully established. Assume the utility of cooperation to A, is V, and
the utility of cooperation to A, is V,, V, and V, are constants. As-
sume cooperation income promised by A, to distribute to A, is X,
once A, accepts X, A, must honor his promise. However, in the
practice of farmer cooperatives, moral constraint of rural acquaint-
ance society is more effective than laws.

For the convenience of calculation, we assume that both par-
ties can make random combination between cooperation breaking
and establishment point, but can not make random combination
between cooperation establishment points. In other words, once
cooperation is established, the utility function is ordinary instead
of expected form. In sum, if the cooperation is established in the
condition that the cooperation income X promised by A, to distrib-
ute to A, , and the utility function of A, and A, is U"1 =V, —x" -
C,and U, =x" —C,, where I <a< +», 0<b<1, a and b sig-
nify equitable distribution criteria expected by A, and A, respec-
tively. According to this logic, the bigger a and the smaller b, the
negative utility of this distribution method to A, will be greater,
while the positive utility to A, will be smaller. There are two ex-
treme cases; whena = 1 and b = 1, small farmers incline to ask
cooperation income from large farmers and it is deemed reasonable
no matter the amount of asking; when a = +oand b = 0, the
cooperative inclines to encourage large farmers and considers that
large farmers are the key for development of the cooperative, and
small farmers need not obtain more income distribution.

When the cooperation breaks, the utility of A, is U’ =
- C,, and the utility of A, is U, = 0, i.e. S = (-C,, 0).
This is because the cooperation will be established only when the
cooperation is more beneficial than non-cooperation. Thus, it re-
quires U, = U,” >0 and U, - U,” >0. Huang Shaoan (2003) held
that it is difficult to work out solution to a and b in this constraint
condition. Therefore, we have to use the accumulation point solu-
tion to study the income distribution mechanism in the context of
membership heterogeneity: when a is smaller and b is bigger, the
income distribution inclines to protect small farmers and use e-
qualization solution; when a is bigger and b is smaller, the income
distribution inclines to encourage large farmers and use pure utility
solution or Kalai-Smorodinsky solution; when intermediate condi-
tion appears, there generally occurs typical bargaining Nash solu-
tion.

3.3 Factors influencing income distribution mechanism of
farmer cooperatives in the context of membership heterogene-
ity Schelling (1960)™ and Huang Shaoan (2003)"" stated
that factors influencing people selecting accumulation point are
mainly social conventions, including value concept, ideology, cul-
tural character, experience and practice. In the practice of coop-
eration income, usually the conviction of members determines in-
come distribution mechanism, while the conviction generally
comes from local social conventions. Since there are great differ-

ences in social conventions in the whole country, these accumula-

tion point solutions will exist in the income distribution of different
farmer cooperatives. It should be noted that even in the same
farmer cooperative, at different development stages, there will be
changes in the above four solutions to the income distribution.

In farmer cooperatives, large and small farmers will make
choice of cooperation income distribution mechanism according to
information brought by social conventions. In other words, specific
income distribution mechanism is the result of rational choice of
large and small farmers. For example, when large farmers propose
pure utility solution, Nash solution or Kalai-Smorodinsky solution,
they must base on their conviction consistent with that of small
farmers. Otherwise, blindly adopting income distribution mecha-
nism will lead to small farmers quitting from cooperation and ac-
cordingly the cooperation breaks. At this time, large farmers will
observe daily action of small farmers and respect their choice ac-
cording to information brought by social conventions. If they found
that small farmers only care about improving services for small
farmers (‘especially the problem of difficult sales for small farm-
ers), but do not care income distribution, large farmers generally
propose using pure utility solution; if they found small farmers
have impulse to directly participate in income distribution and pro-
pose designing more reasonable income distribution mechanism,
large farmers may adopt Nash solution; if they found small farmers
admit their contribution to farmer cooperative is limited and recog-
nize resource contribution of large farmers, large farmers may
adopt Kalai-Smorodinsky solution. Naturally, if local social con-
vention is still following no difference between people, cooperation
income should be equally distributed, then equalization solution
will become common choice of large and small farmers. In other
words, because information can be disseminated, knowledge can
be accumulated, and people are good at summarizing experience,
large and small farmers will learn local distribution rules to select
the income distribution mechanism suitable for local social conven-
tions.

To a certain extent, we can use saving transaction cost to ex-
plain income distribution mechanism according social conventions.
Making decisions according to social conventions can effectively
save transaction cost, so this is a rational choice. In the same re-
gion, social conventions are the same, and people’s understanding
of equal standard is similar. Thus, there will appear the income
distribution solution most suitable for local equal standard. Of
course, the changes of solution will also influence social conven-
tions. For example, if Kalai-Smorodinsky solution appears in a
place where equalization solution is stressed, people may not ac-
cept in the beginning. However, if people are slowly realizing
benefit of Kalai-Smorodinsky solution, local areas will change
their understanding of equal standard, accordingly the local social
conventions will gradually change, but this is a long process. It
should be specially noted that not all social conventions are confor-
ming to moral standards. As long as they suit equal standard be-
lieved by majority people, they can be deemed locally moral.

From development process of cooperatives in the world, principles
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of cooperatives are constantly modified, especially in the income
distribution. Besides, the above four solutions are based, to a cer-
tain extent, on the same negotiation ability of large and small
farmers. If a party has stronger negotiation ability, the distribution
solution will be inclined to this party. For example, in China’s
farmer cooperatives, large farmers generally have stronger negotia-
tion ability, the income distribution solution may be probably in-
clined to pure utility solution and Kalai-Smorodinsky solution

which are favorable for large farmers.

4 Case analysis

According to the above literature review and theoretical analysis,
there is inherent theoretical basis for diversified trend of income
distribution mechanism of farmer cooperatives in the context of
membership heterogeneity. In farmer cooperatives, large and small
farmers will rationally select equalization solution, pure utility so-
lution, Nash solution, and Kalai-Smorodinsky solution, and reach
common understanding of cooperation to realize win-win. In this
process, large and small farmers also imbed local social conven-
tions and equal standard into the income distribution mechanism,
to reduce transaction cost. Now, we selected five cases to make
empirical analysis.

4.1 Equalization solution: Shandong DX Fruit and Vegeta-
ble Farmer Cooperative The predecessor of Shandong DX Fruit
and Vegetable Farmer Cooperative is DX Fruit Association. At the
early period of establishment, DX Fruit Association had common
reserve fund, public welfare fund, and profit return project, and
had good reputation in local areas. After the implementation of
Law of the People’s Republic of China on Specialized Farmer Coop-
eratives in 2007, Director Mr. Sun took the lead in transforming
the association into farmer cooperative, and founded the board of
directors and board of supervisors, and Mr. Sun served as the
president. At that time, there were 112 members, but there ap-

pears significant heterogeneity in capital contribution, as listed in

Table 1.

Table 1 Capital contribution of DX Fruit and Vegetable Farmer Coop-
erative at the time of registration

Member or number
of members contrib-
uting capitals

Contribution Contribution
amount mode

Money, agricultural machin-
ery, office equipment, and
storehouse, etc

Mr. Sun (president) 160680 yuan

Mr. Zhang 18800 yuan Money
Mr. Sun 17600 yuan Money
Mr. Cui 420 yuan Money
3 members 200 yuan/member Money
15 members 100 yuan/member Money
8 members 50 yuan/member Money

Total ; 30 members 200000 yuan

Although there is significant heterogeneity in members of DX

Fruit and Vegetable Cooperative, its income distribution mecha-
nism still follows relatively fair income distribution mechanism
specified in Law of the People’s Republic of China on Specialized
Farmer Cooperatives. The income is distributed mainly through
transaction volume with the cooperative. The distributable income
of the cooperative, after deducting current year production, opera-
tion and management service costs, making up for losses, drawing
25% public reserve fund and 5% public welfare fund, can be dis-
tributed according to following sequence based on decisions of the
member assembly. Firstly, the income will be returned according
to transaction volume of members with cooperative, and the total
amount of return should not be lower than 60% of distributable
profit. Secondly, the remainder after allocating as per the preced-
ing provision will be distributed as per the contribution amount and
share of public reserve fund recorded in the member account plus
state finance subsidy and donation of other people. For example,
the cooperative sold 420 tons of fruits for cooperative members in
2007, realizing total operating income of 1. 02 million yuan and
the profit of 21000 yuan. After drawing the public reserve fund
and public welfare fund of 6300 yuan, the distributable profit was
14700 yuan. The return of 8820 yuan as per transaction volume of
members with the cooperative accounts for 60% ( namely, 1 kg
fruit transaction with the cooperative can obtain return of 0. 021
yuan profit) ; the remainder 5880 yuan accounts for 40% and is
distributed as per contribution amount. For 100 yuan contribution,
members can obtain 2. 94 yuan bonus. Such method of dealing
with matters is popular with cooperative members. In the driving
of the cooperative, in addition to rise of fruit price, it greatly in-
creased income of members. In that year, the net income per capi-
ta of cooperative members reached 9672 yuan, 34. 03% higher
than other farmers (7216 yuan) in local areas.

From the income distribution mechanism of DX Fruit and
Vegetable Farmer Cooperative, we can find that it is based on
equalization solution. Although there is significant membership
heterogeneity, the income distribution still follows the equalized
income distribution principle which is advocated by the Law of the
People’s Republic of China on Specialized Farmer Cooperatives.
This is because Mr. Sun has been the local village branch secre-
tary and director of village committee and inclines to care about in-
come of small farmers, and also because this cooperative is devel-
oped through an association that is inclined to protect benefits of
small farmers and has the social conventions of equalization solu-
tion to income distribution.

4.2 Pure utility solution: Sichuan JY Fruit Farmer Cooper-
ative  Sichuan JY Fruit Farmer Cooperative founded in 2008 is
engaged in helping cooperative members to sell oranges. Now, its
existing total assets are 0. 87 million yuan. It owns 38000 mu fruit
orchard, covering 33 townships in 3 counties, and 1680 member
households, accounting for 1/3 of local fruit farmers. In the year
of establishment, the sales revenue reached 36 million yuan and
the total profit reached 0. 33 million yuan. Members purchased low

price production means from the cooperative and sold oranges at
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high price, realizing increase of income up to 3000 yuan on aver-
age. Membership heterogeneity of the cooperative is significant,
funds mainly came from 7 directors and supervisors with amount
fro 20000 yuan to 120000 yuan. Besides, the cooperative also at-
tracted 38 orange operators in other places to join in. They pur-
chased shares with their information advantage and marketing net-
work converting to price, about 2000 yuan each person. Directors,
supervisors and operators form large farmer group of the coopera-
tive, while ordinary fruit farmers (small farmers) join in the coop-
erative by means of their orchards, enjoy various services and also
undertake the responsibility of ensuring fruit supply for the cooper-
ative.

Since the purpose of establishing the cooperative is to solve
the difficulty of selling oranges, maximizing utility and encoura-
ging large farmers to bring into play their marketing ability fully
become a common choice for large and small farmers. Manifested
in design of income distribution mechanism, this reflects high
compensation for marketing ability, using pure utility solution,
namely, operating profit is obtained by operators responsible for
sales, while ordinary fruit farmers can sell products at price higher
than market price, to obtain benefit from preferential price. In ac-
tual operation of the cooperative, large farmers (operators) input
greater market development costs, and assume higher market
risks, so it is reasonable to make them possess control power of the
cooperative. Income of the cooperative inclines to large farmers,
small farmers can increase orange price, which can protect their
benefits. Small farmers will be satisfied if they can purchase
means of agricultural production at low price and sell oranges at
high price. In this way, large and small farmers reach common
understanding in income distribution and take selling oranges at
high price as objective to make distribution of income.

Our survey found that social conventions including individual
contract, more pay for more work, and developed individual and
private economy influence formation of pure utility solution income
distribution mechanism to a certain extent. As mentioned by a lo-
cal grass-roots cadre, the earliest agricultural industrialized associ-
ation in China was established in Sichuan. However, due to ex-
cessive concern about equity, skills of some rural able people fail
to be brought into play in associations. Now, people gradually re-
alize function of clear property right and individual operation. The
precondition for cooperation is individual operation. To bring into
play real function of the cooperative, it is required to make effort
to establish household operation and individual operation based co-
operation. According to introduction, local individual and private
economy is well developed, and there is certain gap in income of
farmers. Some farmers have annual income up to 100000 yuan.
They are recognized as able and wise and hardworking. Just be-
cause of such social conventions, large farmers will make effort to
increase their income, and small farmers will also strive to partici-
pate in cooperative activities. Small farmers will not be envious of
large farmers’ high income. Accordingly, it forms pure utility solu-

tion income distribution mechanism in the cooperative.

4.3 Nash solution: Zhejiang XJ Free-range Egg Coopera-
tive Established in May 2003, Zhejiang XJ Free-range Egg Co-
operative is a farmer cooperative professionally engaged in free-
range egg production, purchase, and sales and has members of
1245 households in township B, T, and P. Since the foundation,
its operating scale is constantly expanding. By 2007, the annual
breeding amount exceeded 200000 chicken and annual free-range
eggs up to 150 tons, and annual sales income up to 8. 6 million
yuan. In the process of operation, this cooperative undertakes the
duty of providing chicks, special feed, and technical service and
ensures to purchase free-range eggs at certain price, while mem-
bers make management of raising and sell all eggs to the coopera-
tive. In fact, members play the role of free-range chicken raiser in
the cooperative, while the cooperative obtains stable and high
quality eggs. In this cooperative, the membership heterogeneity is
prominent, the leading entity is a company founded in 2001 and
can be considered as large farmer, and the rest members are small
farmers. Before the founding of the cooperative, enterprise and
farmers are connected with orders. After founding of the coopera-
tive, the income distribution mechanism is that members provide
labor, sell free-range eggs to enterprise, and get more pay with
more work, while enterprise obtains all remaining profit of selling
eggs.

Such income distribution mechanism is the result of bargain-
ing between large and small farmers. Member C recalled that in
the time of made-to-order farming, chick and skills are ours, we
can bargain with enterprises; when the market is in high demand,
enterprises have to raise price, but we also have high risks, inclu-
ding risk of chick disease and market price fluctuation. Now,
there is minimum price guarantee and also technical guidance, so
our risks are lower and our income becomes stable and we have no
need of bargaining. The former enterprise president and now the
cooperative president stated that the rate of violation in original
made-to-order farming was high, and supply of goods can not be
guaranteed; if including farmers into enterprise and paying them
salary, we are afraid of their laziness. Now, there is the coopera-
tive. Although the cooperative assumes certain risk, the coopera-
tive can operate with guaranteed supply of goods and quality.
Thus, in the existing income distribution mechanism, large farm-
ers obtain cooperation remainder and assume risk, while small
farmers lose cooperation remainder and are relieved from assuming
risks. Both parties accept such Nash solution distribution mecha-
nism and accordingly the cooperation continues.

Nash solution income distribution mechanism is greatly influ-
enced by made-to-order agriculture to a great extent. The made-to-
order agriculture is wide applied in local areas, and local farmers
also have social conventions of bargaining with purchasers. There-
fore, members will see clearly benefits and shortfalls brought by
the cooperative, and make bargaining with large farmers in the co-
operative, to form Nash solution income distribution mechanism
acceptable to both parties. As introduced by its president, the co-

operative is operating smoothly and has high profit. Members are
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satisfied with their income. Thus, there will be no big change in
the income distribution mechanism and members do not want chan-
ges.

4.4 alai-Smorodinsky solution: Liaoning HS Traditional
Chinese Medicinal Materials Cooperative  Liaoning HS Tradi-
tional Chinese Medicinal Materials Cooperative, founded in 2008,
mainly supplies services of planting, processing, sales and related
information of traditional Chinese medicinal materials. By August
2010, number of members reached 209, covering 8 villages in 5
townships, and the cooperative develops in good trend. Member-
ship heterogeneity in the cooperative is outstanding: large farmers
are mainly the president (having high social capitals, funds, and
land) , large planting households (having funds and land), and
share purchasers (having much funds), while small farmers are
generally small farmer households (He Anhua et al, 2012).

The income distribution mechanism of this cooperative follows
the principle of Kalai-Smorodinsky solution, namely, it distributes
income according to efforts of large and small farmers. For exam-
ple, in the respect of large farmers, the president uses his social
capital to raise funds for obtain government support. In the devel-
opment of the cooperative, large farmers and share purchasing
members provide funds and obtain share profit according to contri-
bution (60% for share profit according to contribution, 20% for
public reserve funds, and 20% for public welfare funds). If large
and small farmers deliver their land to the cooperative for trust,
the profit will be distributed in 2.8 ratio, namely, 80% profit is
turned to the cooperative, and 20% is turned to farmer house-
holds. If large and small farmers join in the cooperative with their
land and labor, the profit will be distributed in the ratio of 50% ,
and large farmers and small farmers can obtain 30% more profit
than trust. Finally, if some small farmers are just working for the
cooperative, they can obtain wages.

The Kalai-Smorodinsky income distribution mechanism of this
cooperative is also influenced partly by local social conventions.
Traditional Chinese medicinal material industry is an industry re-
quiring social capital, funds, forest land, and labor. Before foun-
ding of the cooperative, individuals plant medicinal materials sep-
arately. When they need capital, they have to borrow money
through social relations; when they need labor, they have to em-
ploy local labor; when they need land, they have to contract land
and pay land rent. In this situation, local areas have formed the
social convention of providing remuneration for these elements,
and then the demand and supply parties may make effort to work.
After founding of the cooperative, these elements participate in co-
operation, so the income distribution mechanism also changes to
distribution according to element contribution, which is equivalent
to distribution according to respective effort.

4.5 Evolution from Nash solution to Kalai-Smorodinsky so-
lution: Heilongjiang RF Agricultural Machinery Cooperative

Heilongjiang RF Agricultural Machinery Cooperative was estab-
lished by branch secretary Mr. Li and other 6 villagers of Village
RF in October 2009. Mr. Li contributed 5.5 million yuan and oth-

er 6 villagers contributed 0.5 million yuan separately, and the to-
tal registration amount was 8.5 million yuan. By August 2013, to-
tal assets of the cooperative had reached 30 million yuan and the
number of cooperative members reached 2400 households. Be-
sides, it owned 72 sets of modern large agricultural machinery and
the radiating area was up to 500000 mu. The membership hetero-
geneity of the cooperative is prominent. Except the 7 starters,
most other members join in the cooperative through transferring
land. From 2011 to 2013, the income distribution mechanism of
RF Agricultural Machinery Cooperative realized evolution from
Nash solution to Kalai-Smorodinsky solution.

From 2011 to 2012, RF Agricultural Machinery Cooperative
adopted Nash solution income distribution mechanism. To estab-
lish such distribution mechanism, core members made certain con-
cession to cater to non-core members and bring into play functions
of bargaining mechanism. Specifically, before 2011, the transac-
tion between the cooperative and local farmers was a zero-sum
game. The cooperative provided farming service and collected cer-
tain service charges. In zero-sum game, each participant’s gain
(or loss) of utility is exactly balanced by the losses (or gains) of
the utility of the other participant. In this situation, farmers were
still separate operation and land was not developed into centralized
and large-scale operation, so the cooperative benefit was not good.
In view of this, the cooperative started to make a concession. It
not only guaranteed greatly increasing land income of participating
farmers (implementing land minimum price ) , equalized huge fi-
nancial supporting funds to the newly joined members, but also
promised to make secondary sharing of bonus as per amount of
stocks converted by land. Such measures effectively catered to
farmers’ mentality of fearing risks and caring about benefits, and
accordingly broke original low efficiency balance state. As a re-
sult, many farmers directly delivered their land to the cooperative.
And Nash solution income distribution mechanism was estab-
lished. By 2013, the cooperative cancelled the " land minimum
price" , improved the matching of income with risk in members,
and made clear the income distribution proportion of buying shares
in the form of funds and in the form of land. Besides, in order to
fully bring into play working enthusiasm of management personnel ,
the cooperative drew 2% from the annual total profit to pay out an-
nual wages of the president and other management personnel.
Then, such elements as fund, land, enterpriser talent would need
to be benefited from the cooperative, and it accordingly realized
the Kalai-Smorodinsky solution income distribution mechanism ac-
cording to respective effort.

The income distribution mechanism of RF Agricultural Ma-
chinery Cooperative is also greatly influenced by local social con-
ventions. At first, to attract farmers to participate in cooperation,
the cooperative catered to local social conventions and adopted
Nash solution income distribution mechanism. When it developed
to certain level , most members realized functions of funds and en-
terpriser talent, the cooperative gradually adopted Kalai-Smorodin-

sky solution to distribute the income.
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5 Conclusions and recommendations

With reference to several possible solutions to the issue of two sub-
ject allocation, using the Accumulation Point analysis method in
Game Theory, we analyzed the income distribution mechanism be-
tween large-scale farmers and small-scale farmers in farmer coop-
eratives in the context of membership heterogeneity. We found
that, in the practice of the income distribution in farmer coopera-
tives, there possibly exists equalization solution, pure utility solu-
tion, Nash solution and Kalai-Smorodinsky solution and it will be
affected by social conventions.

From these conclusions, we came up with following recom-
mendations :

(i) In the context of membership heterogeneity, large and
small farmers of the cooperatives will rationally select suitable in-
come distribution mechanism according to local social conventions
and equitable standard. There is no income distribution mecha-
nism valid everywhere.

(ii) In the process of guiding farmer cooperatives to establish
income distribution mechanism, it is recommended to respect
opinions of large and small farmers, respect creative initiative of
grass-roots people, bring into play their subjective initiative, and
attach importance to administration function of rules and regula-
tions of the cooperatives. As long as the cooperatives can promote
increase of farmers’ income, agricultural development, and rural
prosperity, it is required to support their development, rather than
suppress them due to imperfect income distribution mechanism.

(iii) In the context of membership heterogeneity, no matter
the equalization solution, Kalai-Smorodinsky solution, pure utility
solution, and Nash solution, the income distribution mechanism
easily leads to the conflict between weak incentive and insufficient
protection for small farmers. Therefore, it is necessary to make
further pertinent study to bring into play functions of large farmers
and protection of small farmers’ rights and interests, rather than

briefly stating that the income distribution is not perfect yet.
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