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Abstract:
This case study takes root in a small village and sheds light on the alternative
sustainable development initiative in rural China. We investigated the social effect in
the diffusion of organic farming by new rural community development. Given the
change of social network induced by the new community development, a natural
experiment allows us to make use of this change for identification of social effect
within the social network which is defined by the traditional production group and the
new rural community in the village. To address problems of identification such as the
“reflection problem”, “correlated effects” and “endogenous group formation”(Manski
1993), the endogeneity of participation in the new rural community is exploited to
construct instrument for the endogenous social effect. We conducted household
survey in the village and use this original survey data to provide evidence for the
existence of “social multiplier” during the diffusion of organic farming in rural China.
Our case study confirms the importance of rural social network and provides useful
political implication for sustainable rural development in developing country.
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I-Introduction
“Everything in the world, unified for a long time, must be divided. And long divided, must be
brought together again”(天下大势，合久必分，分久必合). The opening lines of “Romance
of Three Kingdoms” describe perfectly changes in rural China 3 . Started in 1978, the
Household Responsibility System broke down the people’s communes in rural China. This
remarkable reform has achieved a long success in terms of rural productivity as rural
households were set free for their own agricultural production. But things will change when
time changes. In the period of accelerated economic development and marketization,
atomized rural households are no longer competitive in opposition to a rapidly expanding
urban economy given their huge population and rare resource. Consequently, rural society
was laid far behind urban society during the market-oriented reform. When this gap enlarged,
problems emerged, i.e., exodus of rural labor force, uncontrolled urbanization, abandoned
agricultural production, deterioration of rural environment and so on (Sonntag, Huang,
Rozelle and Skerritt, 2010). These problems were summarized as “three rural issues4” and
enforced policymaker to review the rural development policy. Just in this context, sights were
once again turned to peasantry unification through rural community development. In 2007, a
new policy program entitled Rural Community Construction (RCC) is communicated by the
Ministry of Civil Affaire (Ministry of Civil Affairs, 2007) and soon implemented at county
and village levels throughout China. Parallel to the government-ridden RCC, another
grassroots New Rural Reconstruction (NRR) movement has emerged since 2003 and provided
valuable experience on peasantry cooperation for rural sustainable development (Day, 2008).
Since the promotion of “New Socialist Countryside construction” in 2006, more and more
attempts have emerged to achieve the state-society partnership involved RCC policy and
NRR movement.
This vital unification tendency is in line with the new thinking of sustainable development in
rural China (Wen, 2007). The argument is that a socially sustainable community will help
management of sustainable agro-ecosystems. This idea responds to the recent understanding
of institutional function in a social-ecological system (Ostrom, 2009; Berkes et al., 2003).
Nowadays we don’t have enough data that allow us to make a Macro evaluation of rural
community development on sustainable development in China. While a micro study will
provide useful insight into its mechanism and impact. That’s why we decide to conduct this
in-depth case study with aim to stimulate more research and reflection on this topic. In this
study we want to ask the questions about whether farmers’ unification through rural
community can help achieve sustainable agricultural development? Precisely we want to
query the importance of social network for development of organic farming in rural china.
When looking into the literature, a social capital theory has been well developed to support
the community development in sociology and anthropology. Studies of social capital provided
a clear theoretical framework by Coleman (1988;1994) and promoted by Putnam
(1993;1995;2001). Under this framework, Abandon empirical findings focused on lower
crime rates (Putnam, 2001), improved longevity (Putnam et al., 1994), greater levels of
income equality (Kawachi et al., 1999) and enhanced economic achievement through
increased trust and lower transaction costs (Fukuyama, 1996) etc. have proved that social
capital has "forceful, even quantifiable effects on many different aspects of our lives".
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Inspired and guided by the social capital theory and prior studies, we designed and conducted
a household survey in Sancha village in Guangxi province where rural community
development and organic farming are promoted under the state-society partnership. Data were
collected by our survey and used for the empirical test of social effect within the village. In
literature, spurious correlation often plagued the estimation of social effect (Manski, 1993;
Moffitt and Comments, 2000). i.e., contextual effects may influence both behaviors of farmer
and his peers (omit variables). The unobserved heterogeneity across farmers may drive the
choice of behaviors and their peers simultaneously (endogenous formation of group).
Actually, we don’t know who influences who between farmer and his peers (reflection
problem). To address these problems, we make a contribution to the literature of identification
of social effect. We note the fact that the policy intervention of new community development
has changed the farmers’ social network while the geographical constraint hindered it to
certain degree. In other words, the geographical constraint induced variation of new
community participation can be used as a source of variation of farmers’ social network to the
aim of social effect identification. Concretely, we apply a method originally developed by
Brock and Durlauf (2000) and Moffitt (2000). By recognizing the endogenous formation of
social network, we make use of Heckman’s method for self selection correction. We then
construct instrument for endogenous social effect with the calculated Inverse Mills Ratio.
With this instrumentation approach we are able to distinguish the endogenous social effect
from the exogenous social effect and correlated effects. Our estimation results indicate a
robust “social multiplier” in the diffusion of organic farming which allows us to draw
conclusion that rural community development support sustainable agriculture in rural China.
The paper is organized as follows: Section 2 introduces the context of new rural community
development in China. Section 3 presents the village, our survey and data. Section 4 reviews
social learning in the literature as explanation of social effect, describes the econometric
specification and our identification strategy; Section 5 discusses the estimation results and
Section 6 concludes.

II-Context: new rural community development in China
In China, Rural Community Construction (RCC in the following section) emerged as a recent
rural policy program that corresponded to two state policies. In January of 2006, the No. 1
Document issued by the central authorities raised specific social policy directions for the
“Construction of a New Socialist Countryside”. The central government committed to
spending on restructuring rural institutions of taxes and fees, health care, and education. The
following year, a draft of the new Urban-Rural Integrative Planning Law was soon reviewed
by the Standing Committee of the National People’s Congress. The new Planning Law
extended the realm of urban planning, seeking coordination between rural and urban, and
focused on regional comprehensive planning which was previously for cities 5 . Following
these two policies, the Ministry of Civil Affairs communicated an “implementation program
for experimentation of Rural Community Construction in pilot counties (cities, districts)” in
the same year. In this document, the Ministry of Civil Affairs defined RCC as a social
movement under the leadership of the Party and the government, relying on community
strength and community resources, to strengthen rural community functions of solving local
problems, promoting politic, economic, culture, environment and health development.
(Ministry of Civil Affairs, 2007). RCC is soon implemented at different levels throughout the
5
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country. At the county level, communities are created by regrouping geographical neighbor
villages together. Political administration and resource allocation are centralized to the new
community residents’ committee. At the village level, villagers’ committee remains basic
administrative units to handle daily affairs and collective properties in the village. Villagers’
committee is considered as a micro community coordinator to implement concrete RCC tasks.
Up to date, the RCC is still on a preliminary stage, just a number of pilot villages are selected
to carry out RCC experiment with the idea of conforming rural communities to urban
standard.
Socialists argued that benefices that villages can really draw from RCC depend on many
factors, such as the villagers’ voluntary participation. Whereas great doubt about this point is
raising in practice. As in many other developing countries, Chinese community participation
typically involves limited roles for community members in programs initiated by the
government and led by Communist Party members. Ordinary community members
consequently lack necessary motivation and organizational infrastructure to participate in
community decision-making process or local politics. The result is that RCC remains an
empowering, top-down experience rather than a bottom-up one.
In contrast to the government-ridden RCC, another grassroots New Rural Reconstruction
movement (NRR in following section) has emerged since 2003 and demonstrated valuable
experience on peasantry cooperation for rural sustainable development (Day, 2008). NRR
grew out of a shift of the debate on “three rural issues” from the promotion of market-leading
agricultural economics to the focus on peasantry. Wen tiejun, the representative advocate of
NRR, argued in his influential essay “Deconstructing Modernization” that Chinese three rural
issues cannot be solved if they are simply treated as one agricultural economic issue in free
market economy. Since two most important resources, land and labor, cannot be treated as
complete commodity for their social specificities and livelihood importance in China’s reality.
The resolution of rural problems should get start from the peasantry side other than the market
side (Wen, 2007). Under the guideline of this theory, students, scholars, social workers and
grassroots activists gathered on basis of “Liangshuming center for rural reconstruction” and
begun to promote rural experimentation on peasant-centered “New Cooperatives Construction”
since 2003.
Up to date, there are thousands of new cooperatives within the framework of NRR. The most
discussed cases are Lishu county cooperatives in Jilin province and the Lankao county
cooperatives in Henan province (Day, 2008). In comparison to the government ridden or
enterprise leading rural specialized organizations, there are distinct features for New
Cooperatives of NRR. Firstly, the central problematic of New Cooperatives is not the poor
rural economy, but the serious atomization problem arisen from the Household Responsibility
System. Resources are thus mobilized for farmers training and fostering the culture of
cooperation within village. Social network building and community culture construction
constitute the most important content of New Cooperatives Construction. Secondly, new
cooperatives are multifunctional instead of specialized. In most cases, new cooperatives
incorporate local cultural association, credit co-ops, production co-ops, purchasing and sales
co-ops in one organization. Different components are in fact interdependent and related to
each other. This comprehensiveness makes these cooperatives more of a process than a static
form and allows the cooperatives to develop along with the rural community. Thirdly,
sustainable agriculture is a main objective of new cooperatives, which is achieved by
environment friendly practice and smallholder based agriculture rather than large scale and
4

industrial production. The rural environment is considered as an important resource for rural
development on both ecological and economical terms. Meanwhile, smallholder production
ensures the equality principle and makes the agricultural production a more sustainable
process. In the spring of 2006, a national marketing cooperative alliance (Ground green union)
is found in Beijing with support from Wen tiejun to help commercialize the environment
friendly agricultural product of new cooperatives. Fourthly, new cooperatives stress on a real
democratic management. This feature requires important management skills for local peasants.
To meet this requirement, student volunteers and social workers are mobilized to bring
external support to local peasants. Furthermore, farmers’ capacity building is strengthened by
means of experience exchange and training. Within the framework of NRR, peasants, student
volunteers and grassroots activists of different cooperatives are often invited to attend
workshops held in “Liangshuming center” for experience sharing. Lessons and experience are
spreading though this network and the capacity building of local actors in cooperatives is
ensured to guarantee the ownership of new cooperatives.

III-The village, the survey and the data
As a representative one among hundreds of thousands of new community development
experimentations, Sancha village has caught our study interests especially for its undeveloped
features. It is a small and typical traditional village in south China, recently integrated to the
Pingma community6 of Pingma County (under administration of Nanning city7 of Guangxi
Zhuang autonomous region)8. According to records of last land reallocation, the total area of
paddy land is about 360 mu9 for 160 households (of which Zhuang people is the majority
ethnicity). The agricultural production is based on smallholder farmers, mainly of subsistence
farming of rice, maize and vegetables, which is organized by 4 traditional groups of
production 10 . The average annual revenue per capita is about 1700 yuans in 2007 which
reflects the poverty in the village 11 . More precisely, figure 1 presents the composition of
households in Sancha village according to major social economic indicators.
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Fig. 1. Household composition in Sancha village

Data source: Authors’ survey
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Pingma community is a recent fruit of RCC policy at county level, it is composed of 5 village committees of the
Pingma County and Sancha village committee is one of them.
7
Nanning is the capital city of Guangxi Zhuang autonomous region.
8
See map 1 in the appendix.
9
1ha =15mu
10
The division of 4 production group was based on the 4 major family names in the village. Within the production
group, villagers implement the HRS for their agricultural production. The production group influences mainly the
social life of villagers.
11
Data from the village committee’s annual report.
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But thanks to its well preserved natural environment12, Sancha village is classified a pilot
village of ecological civilization focused by Nanning city. In 2008, Sancha village received a
government financed fund of 2 million yuan associated with the RCC policy program for pilot
village experimentation. This fund was principally used for the village’s infrastructure
construction, i.e., a village surrounding cement road, an enlightened basket playground, 89
basins of biogas and the portable water project13.
If these investments are due to the top-down policy, the social and cultural construction in the
village seems to adopt a bottom-up NRR approach with external support of NGOs and
government agency. In practice, basketball game has been targeted for the social and cultural
construction of the new rural community 14 . In 2009, the construction of the enlightened
basket playground provoked great enthusiasm for this activity. The village committee took
advantage of this playground to organize basketball match frequently not only within the
village but also with neighbor villages15. Given the lack of cultural activities in the small
village, basketball game has become the main social and cultural activity in the village.
Villagers, no matter old or young, men or women, are attracted to enjoy the match as players
or audience. The match is not only an entertainment, but also an important opportunity of
communication for villagers of different production groups.
Parallel to the rural community development, another NRR experimentation16 is implemented
by the local Maize Research Institute17 with support of an NGO18 with aim to promote organic
rice production in the village. In fact, this organic project has started experimentation since
2005, but only limited to a small scope of villagers mainly of production group 2 at the early
stage. NRR approaches such as farmer cooperative construction, farmer capacity building and
Community Supported Agriculture (CSA)19 are applied to promote organic farming. Villagers
in experimentation received technical training and environmental education, their organic rice
were sold directly to urban consumer through CSA network20. After 3 years’ experimentation,
the project attempted to promote organic farming to the whole village. Up to 2009, the paddy
land under organic management is about 66 mu(29%) of 78 households(72%)21.
In order to investigate the mechanism of social effect that underlie the rural community
development and organic farming, an in-depth household survey is designed and conducted
by authors between March and September 2010. Panel data have been collected at household
level and plot level to constitute the database of this study. Before the formal survey, a
preliminary test interview is necessary to get more background information about the village
and to make our questionnaire more accurate. Members of village committee (head of village
12

Sancha village is located in a mountainous zone, far from industries. They have about 200 ha of conservation of
wild pine tree.
13
All these constructions took place in 2008.
14
A basketball team has been organized by villagers themselves to represent the village.
15
The basketball game is somewhat a common culture in this county. Other villages own their modest playground
as well. Therefore, “leagues” are organized amongst these villages from time to time.
16
Strictly speaking, it is not a NRR experimentation since it is independent of Liangshuming center. But it has
been influenced by the theory of NRR and there are many common points in their approaches. Therefore, we still
consider it as a NRR type experimentation.
17
MRI is a governmental research body that depends on the Agriculture Bureau of Nanning city.
18
“Partnerships for Community Development” is a Hong Kong based NGO who promotes rural sustainable life by
supporting diverse grassroots projects in mainland of China.
19
An innovate form of commercialization of organic product. It consists of direct sale to the consumer
organization in nearby city. For more detail, see presentation in China Study Group.
20
A consumer organization in Guangzhou city has built partnership with Sancha village from 2007.
21
The data is calculated by authors from the survey results. Note that most households are partially converted to
organic farming, which organic farming concerns only parts of their paddy land.
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and Party branch secretary) and 10% (15 households) of the population drawn randomly were
interviewed with a test questionnaire where a number of questions about the villagers’
population structure and agricultural production were asked.
Particularly, the definition of “Community” is derived from the interview. Generally,
“Community” can be defined differently according to different research context. In our case,
we interested in the social/cultural aspect of the community because it is less sensible for
villagers to tell the truth and it’s more accurate for social interaction research objective. The
term of Community Development in this paper is thus defined by villagers’ voluntary
participation in local community’s social/cultural activities. According to villagers, three
main social activities of the new community were reported: 1. basketball match; 2.
community meeting; 3. maintenance of village’s cleanness. Villagers were informed of event
by announcement of the loudspeaker installed on the basket playground. They were
encouraged to come for the event but there was no punishment if one didn’t come. To avoid
sensible indication for villagers, we kept the basketball match and dropped 2 other activities
as reported by villagers, the question about rural community participation is hereby
formulated as ”Do you participate in basketball match (as player or audience) organized by
village committee frequently ?”. Villagers who reported to participate in basketball match
frequently are considered to socially participate in the new community.
In order to query the social network within village, 3 questions were asked: “Do you know all
villagers of your production group?”, “Do you communicate frequently with villagers of other
production groups in your daily production activity?”and “Do you communicate frequently
with villagers of other production groups in case of community social activities?”. With no
surprise, only 6% of villagers answered to communicate frequently with villagers of other
production group in their daily production activity, this answer reflected the atomization
problem in rural China. The surprise is 80% of villagers answered to know all villagers of the
same traditional production group. This answer indicates the fact that even the household
responsibility system has broken down the production group in terms of production activities,
villagers’ social life remains in traditional groups. Meanwhile, 87% of villagers answered to
communicate frequently with villagers of other production groups in case of community
social activities 22 . This result is reasonable and corresponds to the objective of rural
community development. We hereby define the peers of villager as all those who are in the
same traditional production group and all those who have participated in the new community.
Figure 2 represents social network by clusters in the village according to this definition. In the
figure, the nodes of different color represent households in different clusters (traditional
production groups) and the edge represents the connection between households (social
network). One can note that in 2008, mainly the households of production group 2 (red point)
who are experts of organic farming participated in the new community (central zone) 23 .
While in 2009, after the construction of basket playground, many households of other
production groups also participated in the new community and created connection with
households of production group 2. The participation rate has increased from 38% to 73%24.
One can thus expect that community participation will permit communication about organic
farming amongst households of different production groups in the village.
22

See table 5 in appendix for a summary
The experimentation of organic farming is implemented firstly in production group 2 mainly for the reason of
group leader availability.
24
Data is from the formal survey.
23
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Data source : Authors’ survey
Questions about villagers’ attitude and motivation for organic farming were asked as well in
the pre-test interview. The answers show that 67% of villagers have appreciated organic
farming, and their principal motivations of adoption are: 1. Health consideration; 2. Economic
premium; 3. Peers’ influence25. During the field observation, we remark the fact that, the
health impact of organic farming is recognized and appreciated by villagers in
experimentation but not those out of experimentation. Meanwhile, the economic profit is
evident according to the sales record of the village. The price of organic rice was 7 yuan/kg 26
comparing to the local price for conventional rice which is 4 yuan/kg 27 . The answers of
farmers indicated that the appreciation of organic farming involved different aspects. An
effective connection with experts will lead to comprehensive understanding of organic
farming which will support the adoption.
According to conversation with villagers, we also detected that villagers can generally point
out the basic concept of organic farming, for example, zero chemical fertilizer and pesticide
use in the process of cultivation. But not all of them are familiar with more comprehensive
organic techniques28. Therefore, the definition of organic farming in this paper is limited to
the basic requirements of organic farming: an agricultural production system that excludes the
use of manufactured fertilizers, pesticides (which include herbicides, insecticides and
fungicides), plant growth regulators and genetically modified organisms. The adoption of
organic farming is hereby derived from the villagers’ self-report to two questions: “Do you
practice organic farming on at least one plot of your paddy land?” and “Can you tell the
25

See table 6 and 7 in appendix for a summary
Price obtained by farmer through the CSA network.
27
Price offered by traders come to the village.
28
In this village, the associated organic techniques used include composting, duck-rice symbiotic system,
plantation of green manure, utilization of local medical plant for pest control.
26
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difference between organic farming and conventional farming?”. Villager who told the least
feature of organic farming in our prior definition and reported to adopt this practice will be
coded “1” and “0” otherwise.
After revision of questionnaire, a formal 1 hour sit-down interview was conducted to all
households in the village. 108 households have finally been interviewed with success 29 .
Villagers were asked to recall information about 2008 and 2009. Questions have covered
characteristics of households, agricultural production, agricultural and non-agricultural
revenue, organic farming output and input as well as farmers’ participation in the new rural
community. A panel data is hereby constructed for 108 households during 2 years. In order to
control for the heterogeneity of the population that may cause spurious correlation,
information about villagers’ social and economic endowments was drawn to serve control
variables in our testing model. It includes age, sex, ethnicity and educational level of
household’s head, paddy size, household size and non-agricultural income of the household30.
Peers’ endowments and one’s difference in these endowments compared to his peers (relative
endowments) are also calculated to serve control variables. Descriptive statistics of these
variables are presented in table 1.
[Table 1 about here]
The key variables of our study are villagers’ social participation in the new rural community
(COMMUNITY) and peers’ organic adoption (GORGANIC). Table 1 highlights the fact that
the community participation rate is significantly different between organic adopter and nonadopter. In other words, there are more adopters in the new community than in the traditional
production group. Participation in the new community will thus allow farmers to create social
connection with more organic adopters. Intuitively, one could expect that the community
participation will positively correlate with organic adoption. Meanwhile, the statistics indicate
that peers’ organic adoption is significantly different between adopters and non-adopters.
Taken together, one could expect that the social effect may explain the community effect on
villager’s adoption. One can also notice that the difference of peers’ characteristics between
adopters and non-adopters is more important than that of own characteristics and relative
characteristics in our sample. This difference may arise from the difference of peers’
characteristics but also from the modification of villagers’ social network by the community
participation.
Regarding other characteristics, one can remark that most villagers (55%) have participated in
the new community in our sample which reflects the success of community development in
the village. Whereas the proportion of old, women and ethnic minority is high in the village,
which has reflected a common reality in contemporary rural china: men and young people are
working out of the village. Those who remain in the village are generally people in weak
position. Moreover, another specificity of Sancha village is the limit paddy land resource.
Only 2.13 mu for a household of 3.42 persons. The average number is 0.6 mu per capita,
which is far below the average level in rural China. These characteristics explain the poverty
of this small village.

29

The failure cases include the households too old to answer the question; households which all members were
moving out; households who refused the survey.
30
Precise definition of these control variables are given in table 4 in appendix
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To sum up, from the descriptive statistics, we can have first evidence that villagers’ adoption
is correlated with its peers’ influence and the community participation which are also closely
correlated. We will need a more rigorous econometric analysis to determine the causal social
effect.

VI-Methodology
VI.1-Social learning in the diffusion of agricultural innovation
In the literature, Social learning has been identified as one of the sources of social effect. It
has caught many interests of study in the diffusion process of innovation in the agriculture
context (Jovanovic and Nyarko,1994; Besley and Case 1994, Foster and Rosenzweig 1996,
Munshi 2004). Economists argued that it’s true for farmers to learn about new technologies
from their own experimentation, but we cannot ignore the information and advice from the
neighbors. If there are many farmers in somewhat similar circumstances, then the
process of learning about the new technology may be social. Farmers may learn about the
characteristics of the new technology from their neighbors' experiments. It’s natural to think
of social leaning as an underling explanation of social effect in the diffusion of agricultural
innovation.
Nevertheless, studies also implied that the sign of social leaning on farmers’ adoption is
ambiguous. Using the “target-input” model, economists have demonstrated that the benefit of
farmers’ adoption is higher when there are many adopters in the network because of the
information they provide. Empirical studies such as Foster and Rosenzweig(1995) have
provided evidence for the presence of social learning in Indian agriculture. Conley and Udry
(2001; 2003) have proved that farmers will adopt new technology such as pineapple to align
with those of their information neighbors in rural Ghana. More recently, Bandiera and Rasul
(2006) have provided another case from northern Mozambique which has justified that social
learning effect is positive in small networks.
On the other hand, social learning may be weak in a heterogeneous environment when the
performance of a new technology is sensitive to unobserved individual characteristics. The
heterogeneity of network will prevent individuals from learning neighbors’ experiences
(Munshi, 2004). Furthermore, social learning may be negative in network where there are too
many adopters. Because having too many adopters in the network increases incentives to
strategically delay adoption and free ride on the knowledge accumulated by others (Bandiera
and Rasul, 2006). Miguel and Kremer (2003) also indicated that for individuals have overly
optimistic priors about the new technology, social learning may generate negative effect on
the adoption.
Of cause, social learning is not the only mechanism that links adoption choices in a social
network. Other explanations such as scale economy consideration31, social norm and mutual
aid seem also to be plausible. In this study, we focused on social learning because in the
context of China, the individualism in rural place due to Household Responsibility System
persuades us that the stagnation of information is a major barrier of adoption of new
technology. While the aim of community development is to break this barrier, our analysis
31

If farmers commercialize their product via traders that travel to the village, a greater quantity will empower
farmers to negotiate with the trader about the price. So economies of scale will be a possible consideration for the
collective adoption.
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will explain the effect of community development by testing the effect of social learning.
Intuitively, one may expect a positive social effect on the adoption of organic farming in our
case. Since the village is small, the population is relatively homogeneous that will permit the
social learning. And for most villagers32, as organic farming is a new and risky technology,
social learning is necessary for the adoption. Our analysis will go on with the empirical test of
social effect in this specific setting. We now focus on the identification issues of social effect.

VI.2-Econometric issues
Several econometric issues arise in the estimation of social effect as concluded by
Manski(1993) and Moffitt(2000). The first is the “reflection problem” arises from the fact that
the social effect happened simultaneously between individual and his peers. We actually don’t
know who is influenced by whom. In a “linear-in-means” model, one cannot distinguish the
endogenous effect from the exogenous effects i.e. the attributes of peers. The second problem
concerns the fact that all individuals in the same reference group are influenced commonly by
the characteristics of the group, i.e., group culture. Since there are some characteristics are
unobservable to economists and these characteristics may be correlated to the outcomes of
both the individual and his peers. A simple estimation of the social effect may be biased
because of these omitted characteristics. The third problem is endogenous formation of
reference group, it is recognized that people will form a group because of their common
attributes, i.e., open mind. In other words, the common attributes of individual and his peers
will influence the formation of group, thus the outcomes of both the individual and his peers.
There is obviously a problem of self selection when we search to estimate the influence of
peers on the outcome of individual.
To address these problems, three classes of methods have been developed. The first class is
based on the use of panel data. This class of method supposes the unobservable characteristics
that influenced the peers’ means outcome are time-invariant, then the identification stems
from exogenous individual variance in time or variance from experimental interventions
(Yang 2007). The second class is based on the non-linearity of functional form. Precisely, the
nonlinear relationship between group mean behavior and the group characteristics. The
distinction of endogenous and exogenous social effects is possible provided that the relevant
exogenous effects have sufficiently wide support (Brock and Durlauf, 2000). The third class
of methods consists of different instrumentation approaches. The representative work of
Bramoullé (2009) has demonstrated a rich social network structure can be exploited to
provide valid instruments for the endogenous social effect (also see (Lee et al., 2009; Lee,
2007)). Other than this approach, Moffitt’s key observation (Moffitt and Comments, 2000) on
policy intervention and social interaction states that the variation stems from the policy
intervention or its counterpart of natural experiment can be used to play the role of instrument
for endogenous social effect, this observation has guided our identification strategy in this
paper.

VI.2.1-Matrix definition of Social Network in the village
Before the presentation of our strategy of identification, it’s important to understand the
definition of social network in the village. Overlapping social networks (kinship, friends etc.)
existed in the village before the introduction of new community. It is mainly based on the
32

In 2008, the non adopters represent 71% of the total households in the village.
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traditional production groups33. Suppose that villagers interact with all peers within their own
production group M before community development. The social network in the village can be
represented by a matrix A=[Aim] i∈N, m∈M, the row i represent the household i, the columns
m represent the production groups. This can be transformed to a symmetric matrix W1 that
represent the connection between household i and household j.
W1=[W1ij]i,j∈N=AxA’
The community development has provided villagers with a possibility to enlarge their social
network. Choice made by villagers has actually formed a new social network (new
community) in addition to the original social network W1. This new social network can be
represented by a one column matrix C=[Ci]i∈N, which can also be transformed to a
symmetric matrix W2:
W2=[W2ij]i,j∈N=CxC’
Therefore, the new community modified total social network in the village is then represented
by the symmetric matrix G:
G=W1+W2
By this definition, we suppose implicitly that the social effects are homogenous within both
networks W1 and W2. The social effect which we are going to test is the mean effect within
the total social network. Furthermore, we note here the formation of network W1 is
exogenous, since traditional production groups have been defined since 1970s, and structure
of network W1 hasn’t been changed up to date. Whereas the formation of network W2 is
endogenous, villagers can choose to join or not the new community and their decisions are
probably influenced by other correlated characteristics. Therefore, the final network G is
formed in an endogenous process. In fact, this statement can be tested by our estimation result
in the section 5.

VI.2.2-Econometric specification and identification strategy
Before treating the core object of social effect in this study, we want to firstly test the effect of
community development on the adoption of organic farming as a baseline study. This can be
done by the following equation:
𝑂𝑟𝑔𝑎𝑛𝑖𝑐𝑖𝑡 = 𝛽0 + 𝛽1 𝑋𝑖𝑡 + 𝛽2 𝐶𝑖𝑡 + 𝐺𝑅𝑂𝑈𝑃𝑖 + 𝑇𝑡 + 𝜂𝑖𝑡

(1)

The dependent variable 𝑂𝑟𝑔𝑎𝑛𝑖𝑐𝑖𝑡 is households’ adoption decision with values of “0” and
“1”. The variable of interest is 𝐶𝑖𝑡 , a binary indicator variable that represents household i’s
participation in the new community at time t. Characteristics Xit of household i reflect its
social and economic endowments that we will control for. GROUP denotes the traditional
production group dummy that will control for unobservable production group specific
characteristics. T denotes the time dummy which will capture all unobservable shocks related
to the reference year.
As explained earlier, the participation in the new community is probably endogenous. We
hereby use a exogenous variable Zit , the geographical distance from household i’s house to
33

See table 5 in appendix.
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the basket playground, to instrument 𝐶𝑖𝑡 ,the participation in the basketball match, in a
participation equation as follows:
𝐶𝑖𝑡 =

1 𝑖𝑓 𝛼0 + 𝛼1 𝑋𝑖𝑡 + 𝛼2 𝑍𝑖𝑡 + 𝐺𝑅𝑂𝑈𝑃𝑖 + 𝑇𝑡 + 𝜀𝑖𝑡 > 0
0
𝑜𝑡𝑒𝑟𝑤𝑖𝑠𝑒

(2)

The argument of our choice of this instrument is that the basketball match is a big event in the
village that will attract all villagers, but it is often organized in the night. Given the lack of
road lights in the village, the villagers are sensible to geographical distance. Finally, the
validity of this instrument relies on the exclusion restriction. Since we have only one
instrument, we cannot apply the test of over identification to check the validity of this
instrument. We test this exclusion restriction in an alternative way. We run a simple regress of
equation (3) by allowing both Zit and 𝐶𝑖𝑡 in the equation. The non significance of Zit will
justify that the geographical distance has no direct effect on the organic adoption.
𝑂𝑟𝑔𝑎𝑛𝑖𝑐𝑖𝑡 = 𝛽0 + 𝛽1 𝑋𝑖𝑡 + 𝛽2 𝐶𝑖𝑡 + 𝛽3 𝑍𝑖𝑡 + 𝐺𝑅𝑂𝑈𝑃𝑖 + 𝑇𝑡 + 𝜂𝑖𝑡

(3)

Get started from the baseline study, we want to go beyond and inquiry more precise
mechanism of diffusion of organic farming by testing the social effect within the social
network in the village. In order to test the endogenous and exogenous social effects, we
follow the functional form in literature (Moffitt, 2000) by allowing the homophily term, which
gives structural model (4) as follows:
𝑂𝑟𝑔𝑎𝑛𝑖𝑐𝑖𝑡 = 𝛾0 + 𝛾1 𝑋𝑖𝑡 + 𝛾2 𝐺𝑋𝑖𝑡 + 𝛾3 𝐺𝑂𝑟𝑔𝑎𝑛𝑖𝑐𝑖𝑡 + 𝛾4 𝑋𝑖𝑡 − 𝐺𝑋𝑖𝑡 + 𝐺𝑅𝑂𝑈𝑃𝑖 + 𝑇𝑡 + 𝜉𝑖𝑡
(4)
Remind that G is a matrix that represents the total social network in the village which is
normalized for the estimation purpose. In equation (4), GXit captures the exogenous social
effect (or contextual effect), GOrganicit captures the endogenous social effect, and 𝑋𝑖𝑡 −
𝐺𝑋𝑖𝑡 captures the preference of homophily. The control variables are the same as in the
baseline equation.
As mentioned earlier, the “reflection” problem, the correlated effects and the endogenous
formation of group have hindered the estimation of social effect. According to the discussion
of Brock and Durlauf (2000), social effect can be identified in a discrete choice model
because of the non linear relationship between endogenous and exogenous social effect. But
even it is identifiable, empirical issues such as correlated effects and endogenous formation of
group risk to bias the results of estimation. To be sure about our results, we adopt an
instrumental approach suggested by Brock and Durlauf (2000)and Moffitt(2000). This
approach makes use of the Heckman’s correction for the endogeneity formation of reference
group then to derive appropriate instrument for the endogenous social effect. We will explain
how identification is achieved by virtue of this approach in our case.
Consider the situation where the formation of network G is endogenous. The problem can be
exposed as follows:
𝑂𝑟𝑔𝑎𝑛𝑖𝑐𝑖𝑡 = 𝜌0 + 𝜌1 𝑋𝑖𝑡 + 𝜌2 𝐺𝑋𝑖𝑡 + 𝜌3 𝐺𝑂𝑟𝑔𝑎𝑛𝑖𝑐𝑖𝑡 + 𝜌4 𝑋𝑖𝑡 − 𝐺𝑋𝑖𝑡 + 𝐺𝑅𝑂𝑈𝑃𝑖 + 𝑇𝑡 +
𝜇𝑖𝑡 + 𝜀𝑖𝑡
(5)
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𝐶𝑖𝑡 =

1 𝑖𝑓 𝛿0 + 𝛿1 𝑋𝑖𝑡 + 𝛿2 𝐺𝑋𝑖𝑡 + 𝛿3 𝑋𝑖𝑡 − 𝐺𝑋𝑖𝑡 + 𝛿4 𝑍𝑖𝑡 + 𝐺𝑅𝑂𝑈𝑃𝑖 + 𝑇𝑡 + 𝜑𝑖𝑡 > 0
0
𝑜𝑡𝑒𝑟𝑤𝑖𝑠𝑒

(6)

Suppose the error in the equation (5) is composed of two parts, the unobservable 𝜇𝑖𝑡 and the
i.i.d part 𝜀𝑖𝑡 . The estimation of 𝜌3 is biased when 𝜇𝑖𝑡 is correlated with 𝜑𝑖𝑡 in equation (4).
Such correlation may be due to some unobservable household’s characteristics such as open
mind, for example. This can be regarded as a self selection problem. To correct this bias,
Heckman (1979) suggested that we could calculate the conditional expectation of 𝜇𝑖𝑡 and
control for it explicitly in the equation (5). If the 𝜇𝑖𝑡 and 𝜑𝑖𝑡 are mean zero, jointly normally
distributed with variance-covariance matrix
=

𝜎𝜇2
𝜏𝜎 𝜇

𝜏𝜎 𝜇
1

(7)

The expectation of 𝜇𝑖𝑡 conditional on participation being observed can be calculated by the
formula:
𝐸 𝜇𝑖𝑡 |𝐶𝑖𝑡 = 1 = 𝜏𝜎𝜇 𝜆𝑖𝑡 = 𝜏𝜎𝜇 𝜆𝑖𝑡 (𝛿0 + 𝛿1 𝑋𝑖𝑡 + 𝛿2 𝐺𝑋𝑖𝑡 + 𝛿3 𝑋𝑖𝑡 − 𝐺𝑋𝑖𝑡 + 𝛿4 𝑍𝑖𝑡 +
𝐺𝑅𝑂𝑈𝑃𝑖 + 𝑇𝑡 )

(8)

Of which, 𝜆𝑖𝑡 is the Inverse Mills Ratio calculated from the residues predicted from equation
(4).
𝜆 𝜑𝑖𝑡 = ∅(𝜑𝑖𝑡 )/Φ(𝜑𝑖𝑡 )

(9)

By explicitly controlling for the calculated 𝜆𝑖𝑡 in equation (5) as follows,
𝑂𝑟𝑔𝑎𝑛𝑖𝑐𝑖𝑡 = 𝜌0 + 𝜌1 𝑋𝑖𝑡 + 𝜌2 𝐺𝑋𝑖𝑡 + 𝜌3 𝐺𝑂𝑟𝑔𝑎𝑛𝑖𝑐𝑖𝑡 + 𝜌4 𝑋𝑖𝑡 − 𝐺𝑋𝑖𝑡 + 𝜌5 𝜆𝑖𝑡 + 𝐺𝑅𝑂𝑈𝑃𝑖 +
𝑇𝑡 + 𝜀𝑖𝑡
(10)
We could correct the estimation bias due to the endogenous formation of group. The problem
of identification is partially resolved. But the correlated effects problem persists. A valid
instrumental strategy could finally help us out. According to observation by Brock and
Durlauf(2000) and Moﬃtt(2000), if the Inverse Mills Ratios of i’s peers 𝐺𝜆𝑖𝑡 are excludable
from i’s adoption decision conditional on observed characteristics of farmers and groups and
𝜆𝑖𝑡 in equation (10), it can be served as a instrument for peers’ adoption rate 𝐺𝑂𝑟𝑔𝑎𝑛𝑖𝑐𝑖𝑡 .
More precisely, 𝐺𝜆𝑖𝑡 is a valid instrument under three conditions:
First of all, the coefficient before the Inverse Mills Ratio 𝜆𝑖𝑡 mustn’t be zero in equation (10).
Otherwise, 𝐺𝜆𝑖𝑡 won’t have power to be an instrument. This condition implies that the
process of group formation must be endogenous. This key assumption can be justified in a
simple estimation of equation (10) without instrumentation.
Second, there must be enough variation in 𝐺𝜆𝑖𝑡 conditional on all terms in equation (10). This
condition will guarantee the efficiency of 𝐺𝜆𝑖𝑡 . In order to meet this condition, we have
inserted 𝑍𝑖𝑡 in equation (6), the exogenous Geographical Distance. This is valid on basis of
exclusion restriction of 𝑍𝑖𝑡 . Say 𝑍𝑖𝑡 will influence Cit in equation (6) but not directly
Organicit as we tested in the baseline equation.
Third, the most important, 𝐺𝜆𝑖𝑡 must also satisfy the exclusion restriction. Say 𝐺𝜆𝑖𝑡 must be
excludable from the adoption equation (10), which means that peers’ 𝜆𝑗𝑡 mustn’t partially
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correlate with individual i’s adoption 𝑂𝑟𝑔𝑎𝑛𝑖𝑐𝑖𝑡 . That’s also to say individual i’s 𝜆𝑖𝑡 mustn’t
partially correlate with peers’ adoption 𝑂𝑟𝑔𝑎𝑛𝑖𝑐𝑗𝑡 . To understand the meaning of this
condition, we should look into the participation equation (6). Suppose that 𝐺𝑂𝑟𝑔𝑎𝑛𝑖𝑐𝑖𝑡 figures
significant in equation (6), 𝐺𝑂𝑟𝑔𝑎𝑛𝑖𝑐𝑖𝑡 must correlate with the error term 𝜑𝑖𝑡 because of
double causality. By definition, the villager’s participation decision Cit will determine directly
his network G thus 𝐺𝑂𝑟𝑔𝑎𝑛𝑖𝑐𝑖𝑡 . So 𝑂𝑟𝑔𝑎𝑛𝑖𝑐𝑗𝑡 is correlated with 𝜆𝑖𝑡 which is calculated from
𝜑𝑖𝑡 . This correlation will violate the exclusion restriction which requires no direct correlation
between 𝑂𝑟𝑔𝑎𝑛𝑖𝑐𝑖𝑡 and 𝐺𝜆𝑖𝑡 . As consequence, this exclusion restriction drives to an
important assumption that we have to make: the villager’s community participation decision
is not based on his observation about the organic adoption rate of his peers in the reference
group. This assumption is extremely important, if it is violated, the instrument 𝐺𝜆𝑖𝑡 will not be
valid.
Once these three conditions are satisfied, a three-step method can be proceeded to achieve the
identification of social effects:
1. A Probit estimator is used to estimate the participation equation(6) from which the residues
will be predicted to calculate the Inverse Mills Ratio 𝜆𝑖𝑡 .
2. The first condition is justified by testing the significance of 𝜆𝑖𝑡 in the adoption equation (10)
without instrumentation (Maddala, 1983). If this condition is hold, 𝐺𝜆𝑖𝑡 is constructed for
subsequent use.
3. The adoption equation (10) is estimated with an IVPROBIT estimator by using 𝐺𝜆𝑖𝑡 as
instrument for 𝐺𝑂𝑟𝑔𝑎𝑛𝑖𝑐𝑖𝑡 .
This 3-step method will produce consistent result if exclusion restriction is fulfilled. But even
we do get consistent estimates of social effects, the mission is not accomplished. Concerns
about the statistical inference of estimates still remain. As noted by many scholars (Conley
and Udry, 2001; Fafchamps and Gubert, 2007), the variances for the estimates are often
biased in social interaction models because the observations are not independent. This nonindependence will cause the bias of student test for the estimates. This concern arises in our
case whenever villagers’ choice in the same production group is restricted to their group
characteristics. To address this concern, we look forward to clustering the error terms at the
traditional production group level. By controlling for this clustering, robust inference can be
accomplished for our estimates.

V-Results and discussion
In this section, we will present our identification results by the 3-step method described in
section 4. Table 2 presents the results of baseline study, test of our instrument “Distance”,
results of community participation equation and a hypothesis test of endogenous group
formation.
[Table2 about here]
In the first column, the baseline results give us a global judgment of the community
development. the participation in the new community has a significantly positive effect on
villager’s adoption of organic farming. The test in the second column ensured the validity of
our instrumentation approach. We interpret this result as a fruit of cooperation between the
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government RCC policy and grassroots NRR movement. The RCC policy program offered
opportunity for villagers’ social participation (construction of basketball playground), while
the NRR approach (organization of basketball match) make the community accessible for all.
Finally, the cooperation is in favor of organic farming to achieve sustainable agriculture in the
village. Meanwhile, this result highlights villagers’ voluntary participation which in turn
justifies the importance of NRR bottom-up approach for farmers’ organization.
While the result of community participation equation (6) is served as basis of our
identification strategy, it has also received our focus. Understanding of factors that influence
villagers’ social participation in the community will draw important policy implication to
guide the field institutional work. Let’s look into these factors in the third column. The
geographic constraint discourages villagers’ participation significantly which makes it an
efficient instrument for our identification of endogenous social effect in next step. Aged
villager seems to be more active for community social life in our sample. This result is in line
with Putnam’s (2001) finding of cohort effect where older people belong to more
organizations than younger people. More spare time and less life pressure for elderly villager
may be a plausible explication to this feature. In fact, this point has been long time noticed by
actors who work in field. A number of successful farmer organizations in rural China are
founded on basis of senior association (Wang and Hale, 2009). Other factors that influence
positively the community participation include household size and non-agricultural income.
Our sample indicates that bigger and richer households are more likely to seek social
activities and get more social satisfaction. Peer’s sex and education level is also essential for
one’s community participation. This could be interpreted as a community with more educated
people and women will attract more participation. Curiously, effect of peers’ paddy size is
negative for the community participation at 1% confidence level. A plausible explanation may
be the occupation by land. Villager in a more occupied group will have less time and
incentive for social activities. About the homophily preference, villagers with similar paddy
size seems more likely to join together in the community, but this is not true for the ethnicity,
villagers of different ethnicities gathered in our sample.
A simple Probit estimation of equation (10) tests the condition 1 of valid instrument for our
identification. As we can see in the fourth column, the significance of Inverse Mills Ratio
calculated from the equation (6) confirmed the hypothesis that the formation of group
(participation in new community) is endogenous. This confirmation permits us to proceed
with our identification in the next step. Meanwhile, the non-significance of GORGANIC
suggests that even the self selection bias is corrected, there are still possible correlates hinder
the identification. We will then proceed to the instrumental estimation.
[Table 3 about here]
Table 3 presents the results of our instrumental identification of endogenous social effect, the
Average Marginal Effect is calculated and reported in the first column. As expected, the
coefficient of GORGANIC is positive and significant at 1% confidence level. The result
implies that an exogenous 10% increase in the fraction of peers adopting organic farming is
associated with a 21.5% increase in the probability that villager i will adopt organic farming.
This result supports the existence of a large “social multiplier” in diffusion of organic farming.
This is important in a policy point of view as the “social multiplier” should enter the costbenefice calculus of relevant policy for accessing. Recall that from the descriptive statistics,
we know the participants in the new community are mostly (94%) organic adopters, villagers’
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participation in the new community means connection with more organic adopters. The
existence of positive social effect or presence of social learning hereby explained the positive
effect of community development on diffusion of organic farming in the baseline study.
Apart from endogenous social effect, other correlates of adoption probability indicating some
potential directions should deserve our attention. For example, own and peers’ paddy size are
both significant determinants of villager’s organic farming adoption. Like all other
agricultural innovation, organic farming is regarded as a risky technology for villagers.
Bigger paddy owner can absorb this risk by diversification but this is not the case for small
paddy owner (Feder and O’Mara, 1981; Feder et al., 1985). Moreover, this result reveals an
important challenge for organic promotion especially in a context of land fragmentation in
rural China.
A similar comment can be made for the non-agricultural income. Villagers with high nonagricultural income are more likely to adopt organic farming. This variable represents credit
constraints of households. The positive effect is in accordance with studies of other
agricultural innovation adoption (Feder et al., 1985; Fafchamps and Pender, 1997). This result
is surprising as it indicates that organic farming is more capital intensive than traditional
farming such that credit constraints have hindered its adoption. This is contradicting to the
common wisdom about organic farming. But it is not impossible if more expensive inputs are
used to substitute chemical inputs. This is the case in Sancha village. According to villagers’
calculus, the fertilizer cost is higher for organic farming34 since they have to use expensive
organic ingredient whereas the chemical fertilizer is cheaper at the local market35. This is
especially true for industrial organic farming where chemical inputs are totally substituted by
manufacturing organic inputs.
For the purpose of robustness check, we firstly use a linear probability model (LPM) for the
estimation. A bootstrap is applied to the entire procedure in order to estimate standard errors.
We also used an alternative measure of organic farming adoption, the area under organic
management, to test the robustness of social effect. Since the data is censored to zero, a Tobit
model is used for the estimation. Table 3 presents the results of LPM estimation in the second
column and the Tobit estimation in the third column. One can note that the coefficient of
endogenous social effect remains robust to different estimator and different measure of
organic farming, which has proved the existence of strong contagion effect in the diffusion of
organic farming.
Taken together, our study has provided evidence for the existence of “social multiplier” in
diffusion of organic farming within a small village. This experience could be served as a
reference for other situation where projects seek to promote sustainable development in rural
area. Since farmers’ social learning is active and essential for such promotion, conception of
new policy program should focus on the reinforcement of existent social network or creation
of new social network. From this point of view, the RCC program is appropriate and efficient.
On the other side, more bottom-up approaches such as NRR should be taken into
consideration since social effect is created by voluntary participation of farmers. Finally,
when applying such policies in rural area, governmental agencies or NGOs should pay more
attention to senior population provided their features and importance in the rural society.
34
35

Fish powder, os powder, tea bran, peanut bran are used as fertilizers of organic farming in the village.
The organic fertilizers cost 93~128yuan/mu compared to 90~100yuan/mu for chemical fertilizers.
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VI-Conclusion
Social network is crucial in the rural social ecological system that it allows development
program to reach farmers and promoting farmers’ cohesion for rural sustainable development.
Policies and movements in favor of social network construction, such as Rural Community
Construction and New Rural Reconstruction are appropriate for the sustainable development
in rural China. According to our infield observation, there is actually solid cultural basis for
development of social network in rural areas, such as traditional festival culture and religion.
Farmers seem more likely to join a social network if opportunity is provided. Our case study
demonstrates that local government could play the role of opportunity provider, while
grassroots activists will turn this opportunity into reliable social capital for farmers. Statesociety partnership for rural sustainable development is of great potential.
Once stage has been built, the actor is the farmers. Farmers’ voluntary participation in the
social network will determine the policy outcome. Our results indicate that social economic
factors such as geographic constraints, age of household head, household size and
nonagricultural income, influence significantly farmers’ social participation. Particularly,
senior population should be targeted and mobilized for rural social network construction
given their feature and importance in the rural society. Finally, social effect is keen on this
rural stage, as highlighted by our case of organic farming as well as by other cases(Munshi,
2004; Conley and Udry, 2001; Bandiera and Rasul, 2006). This evidence should catch policy
makers’ attention and policy should be translated into concrete realizable actions.
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Appendix
Map1. Location of Sancha village

Source: www.maps-of-china.com
Table1. Descriptive statistics by organic adoption status
Total
mean Sd
Own characteristics:
DISTANCE
1.82
COMMUNITY
0.55
AGE
53.62
SEX
0.61
MINORITY
0.90
EDUCATION
3.63
HOUSEHOLDSIZE
3.42
PADDYSIZE
2.13
NONAGRINCOME 1946.00
Peer's characteristics:
GORGANIC
0.54
GAGE
53.75
GSEX
0.61
GMINORITY
0.89
GEDUCATION
3.55
GHOUSEHOLDSIZE
3.46
GPADDYSIZE
2.14
GNONAGRINCOME 2031.73

Organic Adopter
mean sd

Non-Adopter
mean sd

Test of
equality
p-value

(0.73)
1.51
(0.50)
0.94
(12.82)
54.00
(0.49)
0.67
(0.30)
0.87
(3.31)
3.80
(1.61)
3.49
(0.95)
2.22
(5919.65) 2331.02

(0.65)
(0.25)
(12.19)
(0.47)
(0.34)
(3.52)
(1.67)
(0.96)
(7067.62)

2.14
0.17
53.24
0.56
0.93
3.46
3.34
2.05
1560.97

(0.68)
(0.38)
(13.46)
(0.50)
(0.26)
(3.10)
(1.56)
(0.93)
(4490.14)

0.00
0.00
0.66
0.09
0.18
0.46
0.50
0.18
0.34

(0.34)
(1.13)
(0.05)
(0.06)
(0.49)
(0.24)
(0.08)
(881.93)

(0.10)
(0.59)
(0.02)
(0.03)
(0.18)
(0.14)
(0.06)
(670.64)

0.28
53.31
0.59
0.90
3.54
3.51
2.18
1955.30

(0.30)
(1.34)
(0.06)
(0.08)
(0.67)
(0.31)
(0.08)
(1049.44)

0.00
0.00
0.00
0.10
0.75
0.00
0.00
0.20

0.79
54.19
0.63
0.88
3.56
3.40
2.09
2108.15
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Relative charateristics:
RAGE
11.23 (6.75)
10.60 (6.37)
11.85 (7.09)
0.17
RSEX
0.49 (0.12)
0.47 (0.13)
0.51 (0.11)
0.01
RMINORITY
0.19 (0.24)
0.22 (0.26)
0.16 (0.22)
0.07
REDUCATION
3.01 (1.46)
3.19 (1.58)
2.82 (1.32)
0.06
RHOUSEHOLDSIZE
1.31 (0.98)
1.32 (1.04)
1.31 (0.92)
0.95
RPADDYSIZE
0.77 (0.59)
0.78 (0.60)
0.77 (0.58)
0.92
RNONAGRINCOME 2894.60 (5278.84) 3144.60 (6412.23) 2644.59 (3840.54)
0.49
Note: For all tests of means. The null hypothesis is that the means are equal against a two-sided
alternative. The confidence level is at 5%.

Table2. Community effect and Endogenous formation of group
Baseline
equation(1)
IVPROBIT
Organic(1/0)
0.26*** (0.00)

Test equation(3)

Participation
equation(6)
PROBIT
Community(1/0)

Test equation(10)

PROBIT
Estimator
PROBIT
Organic(1/0)
Y
Organic(1/0)
COMMUNITY
0.26 *** (0.00)
DISTANCE
-3.34e-04 (0.99)
-0.08*** (0.00)
GORGANIC
1.08 (0.17)
IMR
0.24*** (0.00)
AGE
2.01e-03 (0.29) 2.02e-03 (0.15)
0.01*** (0.00) 2.50e-03 *** (0.01)
SEX
0.10*** (0.00) 0.10*** (0.00)
0.03 (0.80)
-0.04 (0.86)
MINORITY
-0.05* (0.06) -0.05*** (0.01)
0.25 (0.22)
-0.87** (0.01)
EDUCATION
0.01*** (0.00) 0.01*** (0.00)
0.01 (0.46)
0.03*** (0.00)
HOUSEHOLDSIZE
0.01 (0.36)
0.01 (0.25)
0.04*** (0.00)
0.03** (0.03)
PADDYSIZE
0.09** (0.02) 0.09*** (0.00)
-0.02 (0.28)
0.07 (0.16)
INCOMENONAGR -2.56e-07 (0.91) -2.57e-07 (0.91) 1.21e-05 ** (0.05)
1.17e-05 (0.12)
GAGE
0.31*** (0.00)
-0.08 (0.40)
GSEX
4.81** (0.06)
0.30 (0.96)
GMINORITY
0.67 (0.61)
-6.52 (0.22)
GEDUCATION
0.71*** (0.00)
0.83*** (0.00)
GHOUSEHOLDSIZE
0.91*** (0.00)
0.45 (0.43)
GPADDYSIZE
-1.83*** (0.00)
-2.58* (0.10)
GINCOMENONAGR
1.84e-04*** (0.00)
2.12e-04*** (0.00)
RAGE
-4.10 e-04 (0.79)
-1.54e-03 (0.49)
RSEX
-0.11 (0.65)
-0.63 (0.29)
RMINORITY
0.51* (0.07)
-0.85 (0.11)
REDUCATION
0.01 (0.47)
3.13e-03 (0.68)
RHOUSEHOLDSIZE
-2.74e-03 (0.70)
0.01 (0.28)
RPADDYSIZE
-0.07*** (0.01)
0.08** (0.02)
RINCOMENONAGR
1.01 e-05 (0.29)
-1.61e-06 (0.92)
Obs
215
215
215
215
Log pseudolikelihood
-119.52
-38.81
-34.11
-23.48
Notes: Average Marginal Effects are calculated for the coefficient and Robust p-value in parentheses.
with ***. ** and * denoting significance at the 1. 5 and 10 percent level respectively; Dummy of 4
production groups and year are controlled for in all equations; Standard Error adjusted for 4 clusters in
GROUP
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Table3. Social effects on Organic adoption
i
ii
IVPROBIT
IVREG
Organic(1/0)
Organic(1/0)
2.15*** (0.00)
0.85*** (0.01)

iii
Estimator
IVTOBIT
Y
Organicarea(continue)
GORGANIC
GORGANICAREA
9.30*** (0.00)
AGE
2.90e-03* (0.07)
1.68e-03 (0.73)
0.01*** (0.00)
SEX
-0.24 (0.13)
0.08 (0.59)
-1.20*** (0.00)
MINORITY
-0.49* (0.08)
-0,01 (0.99)
-1.53*** (0.01)
EDUCATION
0.01* (0.10)
0.01 (0.27)
-0.06*** (0.00)
HOUSEHOLDSIZE
-0.03* (0.07)
0.05* (0.07)
-0.18*** (0.00)
PADDYSIZE
0.20*** (0.00)
0.08** (0.01)
0.30 (0.21)
INCOMENONAGR
2.57e-05*** (0.01)
-6.88e-06 (0.64)
7.84e-05** (0.04)
GAGE
-0.13*** (0.00)
0.06 (0.66)
0.50*** (0.00)
GSEX
-6.77*** (0.00)
3.42 (0.25)
-26.30*** (0.00)
GMINORITY
-6.14*** (0.01)
0.57 (0.88)
-6.56* (0.08)
GEDUCATION
0.21 (0.11)
0.56 (0.20)
-0.57*** (0.00)
GHOUSEHOLDSIZE
-1.24*** (0.00)
1.67** (0.04)
-5.66*** (0.00)
GPADDYSIZE
2.81*** (0.00)
-0,52 (0.56)
6.03** (0.01)
GINCOMENONAGR
1.80e-04** (0.02)
-3.38e-04 (0.16)
1.26e-03*** (0.00)
RAGE
-2.34e-03 (0.14)
2.64e-03 (0.38)
3.69e-03 (0.65)
RSEX
-0.75 (0.27)
-0,27 (0.52)
-2.08 (0.16)
RMINORITY
-0.42 (0.26)
0.09 (0.90)
-1.87** (0.02)
REDUCATION
0.01 (0.43)
0.01 (0.21)
0.10** (0.04)
RHOUSEHOLDSIZE
0.01 (0.72)
0.01 (0.81)
3.10e-03 (0.96)
RPADDYSIZE
0.03*** (0.01)
-0,04 (0.43)
-0.07 (0.18)
RINCOMENONAGR
1.95e-05 (0.15)
9.88e-07 (0.94)
7.27e-05 (0.10)
IMR
0.14* (0.09)
0.27*** (0.01)
0.33 (0.17)
Observations
215
215
215
Log pseudolikelihood
348.76
463.59
Wald test of exogeneity
18.57*** (0.00)
49.75*** (0.00)
Notes: column (1) reports Average Marginal Effects and Robust p-value in parentheses.
Standard Error adjusted for 4 clusters in GROUP. with ***. ** and * denoting significance at
the 1. 5 and 10 percent level respectively. Dummy of 4 production groups and year are
controlled for in all equations.

Variable Name
ORGANIC
ORGANICAREA
AGE
SEX
MINORITY

Table4. Definition of variables
Definition and description
Villager’s self report organic status. It's a binary variable code "1" if
at least one plot of paddy land is under organic management. "0"
otherwise
area under organic management, the unit is "Mu"
Age of household head
Sex of household head. Code"1" for woman, "0" for man
Ethnicity of household head. Code "1" for ethnic minority, "0" for
Han
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EDUCATION

HOUSEHOLDSIZE
PADDYSIZE
INCOMENONAGR
DISTANCE

Education level of household head. Code"0" for illiteracy, "1"for
primary school first grade, "2" for primary school second grade, "3"
for primary school third grade, "4" for primary school fourth grade,
"5" for primary school fifth grade, "6" for primary school sixth
grade, "7" for middle school first grade, "8" for middle school
second grade, "9" for middle school third grade, "10" for high
school first grade, "11" for high school second grade, "12" for high
school third grade
number of resident of the household
area of paddy land cultivated during the reference year, the unit is
"Mu"
Income derived from activities other than agricultural production.
Such as self employment, employment by enterprise, employment
by other rural household
Time needed for walking to the basket playground from household's
home. Code "1" for less than 5 minutes, "2" for 5 to 15 minutes, "3"
for more than 15 minutes

Table5. Villagers’ social interaction
Know all members of same production group
Communicate frequently with members of other groups in daily production
Communicate with members of other groups in case of RCC social activities
Number of respondent
Source: test questionnare of authors' survey

Table 6. Motivations for organic farming
Organic farming is healthy and safe
I can earn more money by selling organic rice
I will follow others
Organic rice is good taste
Number of respondent
Source: test questionnare of authors' survey

90%
70%
70%
50%
10

Table 7. Reasons for non-adoption of organic farming
I'm too old to do that
I don't have many paddy land
I don't have enough manure
I don't know how to do that
Number of respondent
Source: test questionnare of authors' survey

60%
40%
40%
20%
5
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80%
6%
87%
15

