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ABSTRACT

Henan is an important province of pig productidme development of pig industry has a positive efteanprove
farmers' income, promote rural development and mremagricultural modernization. In the stage of thig
industry to scale, standardization and industriatinn, there is a problem we are facing is How torpote the level
of vertical cooperative and improve the competitegs of pig industry based on the situation of Helased on
the transaction cost theory, the study analyzedabtors for pig farmers to select the differenttioal cooperative
modes use of Multi-choice Model and holds that geamion costs affect the farmers to choose difteventical
cooperative modes. There is a significant positeerelation between pens area and investment fuwitts the
selection of vertical cooperative mode; Under ti@rt®on uncertainty indicators, there is no effeeteen age of
householder, educational level and enjoy the pokiith the selection, and there is a significantatdge correlation
between farming experience and technical risk i selection, and there is a significant positbgerelation
between information obtained capabilities, finahaiak and disease risk with the selection; Undemgfiency of
transaction indicators, there is a significant pos correlation between slaughter capacity andgsbkection.
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INTRODUCTION

In recent years, in order to prevent excessivetiibfain pig prices and to stabilize pig produdtiothe relevant
government departments conducted a series of taguldor example, the central government introalipelicies
to support pig production in 2007. The policies i pig production to scale breeding and verticglgration, at
the same time, many retail investors gradually aviilv from the market because they are inabilithaar the risk
and so on. The proportion of scale breeding isinoatl to increase in pig industry, but the numbgretail
investors hold the superiority in the total farmdrs2011, the retails accounted for 90.5 percérituiomers, scale
households (annual slaughter is 50 or more) acedufir only 9.5%. In pig industry, the speed of ticat
integration is slow, the mode of pig productiometatively backward, the integrated developmenthefindustry is
still lagging behind, the interest action mechanismot perfect, there is not real form a commuwityeconomic
interests, the farmers are difficult to guarantae income in the fluctuations of the market prigk of those will
hinder the stable development of pig productiorrtréntly, the pig industry is undergoing structurainsformation
and upgrading in Henan. Policy support and thedrapirease in the consumption provide new oppatigsifor
changes the developmental modes of pig industrye Tapid development of standardization, scale and
industrialization created good conditions for aecate the transformation of development mode ofragstry.

For a long time, the studies were go deep intoviiréical cooperative. Some scholars believe thattthnsaction
costs and producer characteristics are the maitoriaof the selection of the vertical cooperativedes in
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agricultural (Frank et al., 1992; Imre Ferto, 2QQRg other scholars believe that the market sirecttechnology,
rules and so on are the main factors of the select the vertical cooperative modes in agricultdirlobbs, 2000).
By a further explore, Wang Guixia (2006) believattthe impact of transaction costs is more sigaifichan the
personal characteristics of the farmers and theufes of production and operation in the selectibthe vertical
cooperative modes. Tang Qionggiong (2012) consithergproduction and operation characteristics asasaction
costs are the main factors of the selection ofvéhéical cooperative modes in mushroom productiba,motivation
of the selection is increase revenue. Yao wen (Rbélieves that transaction costs and risk arerthim reasons for
farmers to select vertical cooperative modes. HugBiian (2006) pointed out that comparative advantigides
the choice of vertical cooperative modes of appleners. Sun Yanhua (2010) considered the expedrdfits
maximize determined the selection of vertical caapee modes in broiler industry. Some scholarselvelreducing
the price and uncertainty of payment are the mbitimathat the pig farmers select sellers (Dai Yimgt, 2003;
Zhou Shudong, 2005). Ying Ruiyao (2009) considetteel economy variables of the households and society
constrained the choice of vertical cooperative nsddesome extent.

In summary, the literature is more in the selectibrertical coordination in agriculture, but theetature is less in
pig production field, and most of literature pdiotthe slaughtering and processing enterprisebjests. The study
of Henan pig industry is also little. So, basedmntheory of transaction costs, this study wasudised the factors
affecting farmers choose different vertical cooigeamodes.

CONCEPT DEFINITION

Martinez (2002) defined the vertical cooperative lasgitudinal collaboration links the various staga the
marketing system, at the same time, as a continubich coordinate the product quantity, quality aledivery time
during the various stages of production and manketiThe extremes of the vertical cooperative modes
respectively market transaction and vertical irstign mode, there are other modes between them.

MarketTransaction
Sales Contra
Weak
Production Contract
Tightness
Strategic Alliance
Quasi-Vertical Integration
Vertical Integration Strong
v

Fig.1: vertical cooperative modes *

The market transaction is a one-off transactiore @kchanges of information are limited during tla@saction. The
control is limited the transaction process of piiigcovery and decide whether to accept the plids.the lowest
level of control during the total models. The markeice plays a dominant role in the transactioont@act
production is a sales model use the contract, diwtucommodity contracts (sales contract) and efgsneontract
(production contract). Sales contracts usually giyvide the market for selling products and liitikervene the
production process. Production contracts not ombvige the market for selling products, but alsteimenes the
production process and retain the ownership ofrtiportant production factors (Martinez, 2002). &tgic alliances
means two or more enterprises which have the ginoifeerating strength, through contractual to adhiéve
strategic goal of sharing resources and to forno@sd network organization which have a complemgntar
advantages, risk sharing and factor mobility, Inet toalition parties remain independent operatiQuesi-vertical
integration means that the companies and theirlgupghrough a specific contract to establish rgdationship of
quasi-specific investment. For example, in theagtural sector, in order to break the small-sgelasant operation

! This figure is arranged according to Marion (1988) Dai Yingchun (2003).

372



Xiao Hong-an et al J. Chem. Pharm. Res,, 2014, 6(7):371-378

mode with dispersed and low level of organizatitwe, farmers, intermediary organizations and leaeinigrprises
establish a complex economic organization in acoed with the quasi-rent maximization objectivesciwhs
different of company or market transactions. Thgaaization linked the small-scale peasant operatiith the
market. Vertical integration means that the transfeéhe various stages of the product are hiefeathelationships,
the resources are control at each stage of theférahy the higher command. This model is the tsgklegree of
control. All parties in this model depend with eamtmer, open the information and share benefite fih. 1
describes the kinds of vertical cooperative modes.

THE SITUATION ANALYSIS

According to the data of investigation about Hefeamers, the study analyzes the cooperative reiship between
farmers with piglets, feed, veterinary medicine igrs from upstream and pig buyers from downstreétm
considers that there are four common modes inciudeket transactions, sales contract, productiorirachand
vertical integration (Fig.2).

Because of the limitation of the data availabilityis study only selected market transactions,ssattract and
production contract from the vertical cooperatived® of the pig industry in Henan to analyze anduds.

Market Abattoir/ '
price : ' -
Piglets supplie Farmer ig buye Pork processing faCto{Y \=|Market Transactior)s
|
Contract pricg !
selt- ducti . _ |
]
reproductio FarmerscontraCt pric Abattmr/ - Sales Contract
- —————r—_1 Pork processing factofy, .
Feed supplier '
Provide feed, = |
veterinary medicine, '
i hnoloay. etc. i [
Market pri Farmer:H Pork processin :|:> Production Contratt
Veterinary IContract p:ric Brokers5—1 enterprise :
medicine E
supplier Pork processing enterprise :':> Vertical Integration

Fig.2: Theorganizational chart of different vertical cooper ative modes of Henan

THE RESEARCH OF FACTORS

In 1937 in the "Nature of the Firm", Coase firsbjposed the concept of transaction costs and intemithe concept
into economics analysis, successfully conductaddysof mutual substitution between markets anérpnises. The
reasons of the transaction costs incurred comes farket failures and transaction difficulties whire produced
under the influence of the individual differencefstloe transactions and the environmental factorgliavison
pointed out that the six sources of transactiotscaie bounded rationality, opportunism, unceryaamtd complexity,
a few transactions, information asymmetry and aphese. Further the source, it discover the thra&ufes of the
transaction itself, asset specificity,uncertaintyd drequency of transaction, form three dimensitmsffect the
levels of transaction costs. Because of the speeitire, the invested assets for the exchangeifficult to be
recycled or converted to other uses when the confmished, this is defined as asset specificitsansaction
uncertainty is the probability of the various ristksoughout the transaction. Because of the peofeunded
rationality, information asymmetries and so onytbannot fully predict the future, so the uncetgis brought. At
the same time, the changes in the trading envirohraéso increase the uncertainty of the transactitime
uncertainty increases the difficulties and costsheftransactions. The frequency of transactiomasee, the costs
of management and bargaining are higher. In omlatetrease the costs, the enterprises will makedbaomic
activity of the transaction in the interior where thiequency of transaction increased. Based omvh#ability and
accuracy of the data, from these three dimensithes,research chooses variables to analyze thergaofothe
selections of the vertical cooperative modes.

Asset specificity: In the production process, thdaultural labor performed more particularly amphisticated, the
asset specificity is stronger. The dedicated asseested by pig farmers mainly included fixed &ssevestment,
land investment, labor input, time and capitalrairting which in order to improve breeding professil techniques
and knowledge and so on. The land is used to lpmsdand the equipment tools are used in the mdymtion has
very small possibility to be converted to othersjsey have the strong specialization. The rebesetects two
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indicators include the pens area and fixed investme

Uncertainty: The farmers will meet many uncertaifdgtors during the production process. For examitie

fluctuations of pig price, disease transmissioneeding technology changes, obtain capacity of fiamd

information, and so on. The personal charactesigiicthe farmers affect the uncertainty of the gestions. From
the aspects of bounded rationality, policy, tecbgyl disease, information and funds, this reseahtdoses age of
householder, farming experience, educational lemejoy the policy, source of information, breedagaged in

technical, loan and number of dead pigs as theaolis

Frequency of transaction: The frequency of trafeads higher, the costs of seeking buyers andaiairgg is more.
The slaughter capacity can represent the breediafp sSn a certain extent, so this research choskaghter
capacity as the indicator of frequency of trangercti

The table 1 is the variable settings and defingtion

Tablel: Variable settings and definitions

Variable definition
Pens area pens area for pig production and opefartio
Fixed investment funds for the construction of fixessets(ten thousand yuan)

Asset specificity

Age of householder  age of householder(years)
Farming experience time which engaged in pig prbdo@nd operation(year)

educational level O=primary and below,1=junior hggimool,2=senior middle school,3= college and above
Uncertainty policy 0=not enjoy the policy,1=enjoy one of thdiges......

Information 1=one source of information,2=two s@agof information......

Technical risk breeder who engaged in technicalapuie

Funding risk O=loans,1=no loans

Disease risk the number of dead pigs(tou)

Frequency of transaction  Slaughter capacity thelraurof fattening pigs slaughter(tou)

MODEL EXPLAIN

The farmers seek to maximize the expected retumnvihey select vertical cooperative. Accordinght® previous
set of the features factors that influence thelle¥déransactions costs for farmers, the followifngction to show
the selections of the different of the vertical petive modes for farmers:

The selections of the different of the vertical pemtive modes = F (Variable of asset specificigriable of
uncertainty, Variable of frequency of transactiertochastic disturbance

The dependent variables in the model are the smtscof the different of the vertical cooperativedas. The
guestionnaires design the channels and modes abtaihing the piglet, the feed and the  veterinamdicine
and selling pig. According to the data from the gfisnnaires, the study decides and assigns thees \falueach
vertical cooperative mode, the value of the matiatsaction is 0, the value of the sales contsadtind the value
of the production contract is 2.

The research main study the factors of the farmelect the different of the vertical cooperativede® The farmers
main have three vertical cooperative modes, indlgidharket transactions, sales contract and pramtuciontract.
The number of the dependent variable is more tman dnd they are discrete variable. There existeréain

gradation between the three variables in tightoésertical cooperative. So the research adoptgiMbbice Model

to conduct econometric analysis. This researchigeavthat the variables are independent with edbbrovhen

uses the model. The estimating equations of theelrisda group probabilities which means that thades who

have Characteristics Xk face m sorts of the salastabout the vertical cooperative modes.

P(y=yi | Xi,B)= P(y=yi | x1,x2,... xk) 1)

Where, yi have m kinds of the selections from Intoln order to analyze the Multi-choice Model, ttedy is
introduced yi* which is the unobserved latent vialéa

yi*=X if B+ € i* @)

Where, ¢ i* is stochastic disturbance which is independeith each other and identically distributed, thésea
certain corresponding relationship between theevafyi and yi* which is the unobserved latent ahfe.
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19 yi* SC]_
2, <y <c,
yi= 3 <Y <C3 (3

m, Cy<Y;

There is the hypothesis that the distribution fiorcof € i* is F(x), the probabilities of the dependentiabte y
takes the value of each choice:

P(y=1)=F(a- X'B)
P(y =2)=F(¢- X'B) - F(a- X'B) (4)

P(y =m)=1-F(G:- X'B)

In the formulas, xk is the factors which effectithg selection of the different of the vertical ceogtive modes by
farmers,3 is estimated coefficients, the direction and degy&3 obtained by the maximum likelihood estimation
method.

DATA

The data come from the investigations and quesdioes by research group for Henan Province. Insthgh of
Henan province, Luohe is the largest city in bregdiensities of pig. Zhumadian is the largest witglaughter
capacity of pig production. Xinxiang is the largesy in breeding densities and slaughter capasfityig production
in the north of Henan province. The pig productsituation has strong representative in these tbitess, so the
study selects them as sample points. Adopting sagslurvey method, this research conducted an figegi®n
include basic situation, production managementeadie prevention, constructing of standardizatich pwlicies
Satisfaction and collected 68 copies of valid goestaires among 72 copies sample data, Table 2ssttenspecific
distribution of the samples.

Table2: Sample Distribution

Sample points Number
Xinxiang 38
Luohe 18
Zhumadian 12
Total 68

RESULTSAND DISCUSSION

At first, the research does the univariate cori@tatest between the different of vertical coopgeamodes and the
factors which affecting the selection of the vexticooperative modes, the results are shown ireTabl

Table3: The correlation test results between univariate factor with different vertical cooperative modes

Variable Z statistic Probability Significant level
Asset specificity P_ens area 3.2048 0.0014 ok
Fixed investment 3.1104 0.0019 rkk
Age of householder 0.6997 0.4841
Farming experience 2.1864 0.0288 o
educational level 1.0443 0.2963
Uncertainty policy _ 1.2267 0.2199
Information -2.9543 0.0031 Fkk
Technical risk 3.4383 0.0006 ik
Funding risk 4.2090 0.0000 *kk
Disease risk 3.0790 0.0021 ok
Freguency of transaction Slaughter capacity 45521 0.0000 Fkk

Note: *, **and *** mean significance at 10%, 5% arids levels.
The table 3 shows that, there is a significant th@sicorrelation between pens area, fixed investmiamming

experience, technical risk, funding risk, diseask and slaughter capacity with the selection of trertical
cooperative modes; there is a significant negatiweelation between information and the selectitiere is no
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effect between age of householder, educational Ewe enjoy the policy with the selection. The @bttty values

about Z statistic are small and the results araifignt in statistics. In short, the probability bigger that the
farmers adopt production contract when the pens @rbigger, the fixed investment is more, the direg time is

longer, the technical risk is bigger, the loan isrenand the disease risk is bigger. Converselyptbbability is

bigger that the farmers adopt market transactidmsnawhe capability of getting the information isneo

Then, the research analyzes the samples using-bhdice Model, the results are shown in Table 4.Tdwlts
shows that, LR statistic is 49.9375, the probapbildlue is1.43E-06, the coefficients are significaverall, the fit of
the model is better.

Tabled: The econometric analysisresults of selection factorsabout different vertical cooperative modes

Variable Coefficient  Std. Dev. Z statistic = Probéil il\g/;glflcant
Asset specificit Pens area 0.0143 0.0108 2.3306 0.0264 *x
P Y Fixed investment  0.2890 01681 20188  0.0856 *
Age of householder  0.0190 0.0315 0.6024 0.5469
Farming experience  -0.6976 0.2031 -3.4351 0.0006 ***
educational level -0.0002 0.0004 -0.5818 0.5607
Uncertaint policy 0.0862 0.1137 0.7583 0.4483
y Information 0.1460 0.1811 2.8065 0.0358 *x
Technical risk -0.7702 0.3930 -1.9600 0.0500 b
Funding risk 0.0573 0.0430 2.3327 0.0426 **
Disease risk 0.0008 0.0004 2.1236 0.0337 *x
Frequency of g ighter capacity ~ 0.0001 0.0000  3.0197  0.0025 ***

transaction

Note: *, **and *** mean significance at 10%, 5% arids levels.

The follow is the analysis against the table 4.

First, from the asset specificity angle, there isignificant positive correlation between pens aaea fixed
investment with the selection of the vertical caapige modes by farmers. The Z statistic and prdipavalue is
significance, the results is in line with the aiptitions. So the results show that the Asset Spigifevel is higher,
the farms are trend to select closer of the vdrticaperative mode.

Second, from the uncertainty angle:

(1)Bounded Rationality factors: it includes agehofiseholders, farming experience and educatiowmal.l&here is
no effect between age of householder and educéfievel with the selection of the vertical coopératmodes by
farmers. The reason maybe the pig production maet level, pig industry is labor-intensive indiess; the entry
barriers is lower, the pig breeding technology eéfatively easy to obtain, so there is little efféi@m age and
education level of the farmers to the pig producimd operations. But there is a significant negatiorrelation
between farming experience and the selection ofvétécal cooperative modes by farmers. Scilickg tarmers
who have more farming experience prefer to selerkeat transactions mode, the new farmers will chaades or
production. The reason maybe that the farmers cadigiable during the breeding processes who hawe m
farming experiences. They can avoid unnecessasg$os those areas of the pig slaughter time, tapfar buyers,
purchasing of production and preventing of diseadesrease the cost of the breeding and increaseatability of
anti-risk. In a market transactions mode, they &bsgp a stable earnings rate.

(2)Policy factor: there is no significant corretati between enjoy the policies and the selectioithef vertical
cooperative modes by farmers. The reason maybdhbajovernment issues a number of preferentiatips| but
only the subsidy policy for mature sows is extensiat the same time, this policy is promoted angl@mented
cover all regions, the difference of enjoying tlwdiqy is very small, the affection of the polityi®t significance to
select the vertical cooperative modes.

(3)Information risk factor: there is a significamobsitive correlation between the information obeaircapabilities
and the selection of the vertical cooperative mddefarmers. Scilicet, the channel of getting imfiation is more,
the probability is less to select production cottirén contrast with the expected results, theapanaybe that the
farmers who adopt the market transactions mode hnaaey uncertainty factors, so the farmers will batbe
information by kinds of channels. The results shibat the channels of getting information is mohe, probability
is more to select market transactions.

(4)Technical, Funding, Disease risk factors: thera significant negative correlation between técdirrisk and the
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selection of the vertical cooperative modes by &mnand there is a significant positive corretatlmetween
financial risk and disease risk with the selectiBnilicet, the breeder who engaged in technicallange is more,
the probability is more to select market transanxtionode, and the loan and the number of dead pigwre, the
probability is more to select production contracid®. The results are the same with the expectesl r@dsons are
that the more breeder who have the production teahwill decrease the risk during the productiongesses. No
loans and dead pigs, the uncertainty factors deerd¢he transaction costs will become lower, sddhmer choose
market transactions which have low-cost will obtgieater benefits.

Finally, from the frequency of transaction anghere is a significant positive correlation betwskughter capacity
and the electsion of the vertical cooperative mdumefarmers. Scilicet, the probability is more &dext production

contract mode. The result is the same with the @rple the breeding scale is bigger, the frequefdsaasaction is

higher, there is more transaction costs to selpthgs, Involved in production contract can guarargales channels,
reduce the cost of pig sales.

CONCLUSION

The research holds that transaction costs affectattmers to choose different vertical cooperatiagles. There is a
significant positive correlation between pens aard investment funds with the selection of verticabperative
mode; Under transaction uncertainty indicatorstehe no effect between age of householder, edcweatievel and
enjoy the policy with the selection, and there isignificant negative correlation between farmixgerience and
technical risk with the selection, and there isignificant positive correlation between informatiabtained
capabilities, financial risk and disease risk wilte selection; Under frequency of transaction iattics, there is a
significant positive correlation between slaugltgpacity and the selection.

Based on the research and conclusions, the tighicak cooperative mode is more beneficial to thablke
development of the pig industry and increases tlterme of farmers. According to the situation of thenan
province, the research proposes the following renendations.

The industry structure determines the enterpriséopaance. The government needs to issue industligigs to
promote the industry structure in the form of thghter vertical cooperative mode. In the previotiglyg, it holds
that there is no effect between enjoy the policd &éme selection from farmers. It is because that dward
conditions are too high to reach for many farmsesmaking the policy failure. Next, the policiestbé incentives
and subsidies must be refining and classificafidgre policies play the role to guide the productdrihe all levels
farmers progressively, encourage the farmers teldpvscale breeding, cultivate the leading entsesti promote
the development of the tight vertical cooperativedes and include more farmers into the system opexative
mode. In this way, the pig industry is developebkt and increases farmers' income.

Universities and research institutions joint toem@sh and discuss the rural finance and solve thilgm of the
weak rural finance. Encouraging financial instiba$ enter the rural market and increase the siziaofs for
various aspects of the pig industry and ensurefanding needs. The last but not the least, the gowent
strengthen the propaganda of the government'sdsupslicy and ensure subsidies in place.

The government integrates the management mechanigpig vaccines and veterinary medicine markegrgjthen
the approval and supervision for the advocacy vadrketerinary medicine supplier at countrysideintthe disease
prevention knowledge for farmers on system andem®e the quality and variety of the free vaccifd®reby
farmers were reduced the disease risk during theegs of the pig production.

Strengthening the construction of the rural infniasture and establishing and improving the platfasmthe
information exchange in rural areas to ensuredhmédrs obtain the information related the pig podidm. Through
this way, the farmers were reduced the uncertaiuhiigh is caused by lack of information.
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