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Abstract. Mobile phones have become the most important communication tools for
farmers in the countryside of China. In the countryside, the M-commerce services are
on the stage of rapid development while the relevant researches are still delayed. The
farmers’ adoption of M-commerce services is different from the traditional e-commerce;
it not only concerns technical elements but also the influences of social network. Inte-
grating the TAM and the social network theory, the paper explores the social network
model of the farmers’ adoption of M-commerce services. It analyzes the reliability and
validity of model scale by using SPSS and checks the model hypothesis through the SEM,
which proves that the influence of the social network has a vital function on the farmers’
adoption behavior.
Keywords: M-commerce service, Chinese farmers, Adoption, TAM, Social network

1. Introduction. M-commerce refers to realizing direct and indirect commerce behaviors
which have the appreciation potential by wireless communication network [1]. The M-
commerce can deal with personal business and has achieved great success in many markets
(Japan, Korea, etc.). In recent years, the mobile communication has developed rapidly
in the countryside of China and mobile phones have become farmers’ most important
communication tools. The adoption of farmers and the use of M-commerce begin to form
a scale [2]. At present, the relevant researches of the rural M-commerce are mostly focused
on the realization and application of technology, which is short of the research from the
view of the final users. The eventual benefits of research will affect elements and conditions
of adoption. The research in the latter perspective is still rare, W. Lu (2008) [3] and D.
He [4] carried out researches of Chinese farmers adoption behavior separately. These
researches were mainly carried out under the traditional adoption theory and model.

In the countryside of China, due to the special economy, culture and other background,
the farmers have their unique characteristics of personal decisions. In addition, their
adoption decisions are often influenced by the other members of their social network,
such as relatives, friends and family members. Social network has an important impact
on individual adoption [5]. However, the relevant researches have overlooked this impor-
tant factor. Therefore, the traditional theory model is hard to provide a comprehensive
explanation of the farmers’ adoption behaviors [6]. In application, because the lagging
research results in insufficient recognition of the effective elements of farmers’ adoption,
the fact that the government and service suppliers’ incapability to master the key ele-
ment of farmers’ adoption and the impossibility of launching adoptable and acceptable

3559



3560 Y. HUO, P. ZHANG, L. MA AND B. ZHANG

M-commerce services to farmers, blocks the further promotion and development of rural
M-commerce. Therefore, researching the adoption behavior of Chinese farmers from the
social network perspective, has a certain value both in theory and practice [7-9].
Based on the TAM and the social network theory, the research puts forward the social

network model of Chinese farmers’ adoption of M-commerce service, carries out the empir-
ical analysis and tries to discuss the key factors influencing the Chinese farmers’ adoption
of M-commerce service from the perspective of the social network. This paper enriches
and improves the theory of adoption and provide decision references to the government
and service suppliers. The paper consists of six parts. Section 2 introduces the theoretical
background of the research. Section 3 puts forward the research hypothesis and model.
Section 4 carries out the empirical analysis to the model hypothesis. Section 5 discusses
the test results of the model. Section 6 comes to the conclusion of the research.

2. Theory Background.

2.1. Technology acceptance model (TAM). Adoption is the attitude, intention or
the behavior of the users’ acceptance of M-commerce service after being considered dif-
ferent factors. In recent years, the research on the adoption of M-commerce service has
become one of the hottest topics in academics and TAM is the main model of adoption
research.
Based on the Rational Behavior Theory, the Innovation Diffusion Theory and the Cog-

nitive Structure Theory, the TAM of Davis [10] mainly discusses the relation among the
cognition, emotion factors and the usage of technology for explaining, judging and pre-
dicting the attitude and behavior of the information technology adoption. Regarding the
perceived usefulness and ease of use as the two important influencing factors, the usage
intention is the essence of the TAM. It believes that the behavior intention influences the
behavior; the behavior intention is influenced by the perceived usefulness and attitude;
the attitude is influenced by both the perceived usefulness and ease of use. Figure 1 is
the structure of the model.
TAM is regarded as the clearest, steadiest and the most explanatory research model

which is widely used in the research of information technology adoption with good ex-
planatory power and applicability. Wu and Wang (2005) researched the acceptance and
use behavior of M-commerce by making use of the TAM; Based on the TAM, Luarn (2005)
studied the users’ acceptance behavior of mobile bank services [11] and Raymond (2007)
researched the Ghana farmers’ adoption of information technology [12]. In China, TAM
is also used effectively as the good explanatory power [13]. Z. Deng et al. integrated
TAM with the Externality Theory and researched influencing factors of the use behavior
of M-commerce service [14]. Based on the TAM, H. Huang et al. proposed the adoption
model of mobile content service [15].

Figure 1. Technology acceptance model
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The researches show that, by considering the characters of the certain technique and
the environment and adding proper external variables, the revised TAM can predict and
explain the adoption process of new technology by users. Moreover, the perceived use-
fulness and ease of use, the behavioral intention and their relation in practical use of
TAM are tested and verified well. Therefore, the paper also takes the TAM as the basic
model which includes taking the perceived usefulness and ease of use and the behavioral
intention as the main factors that influence the use behavior.

2.2. The social network theory (SNT). The social network is the assembly of people
and their relations. The SNT believes that society is a complicate network structure. The
network can be used to analyze the social structure relation [16]. The individual behavior
is usually influenced by the social network relation, specifically, the social network has
effect on behavior by influencing the belief and attitude of social individuals [17]. It is
the bridge of individual’s seasonal choices and restrictions.

The traditional adoption theories (TAM, etc.) regard the users as the users of technol-
ogy and the users who just have interaction with technology, which overlooks the social
situation of users’ behavior and the interaction among people [18]. Moreover, the deci-
sions of users are usually influenced by their friends and family members in the social
network (users and the nonusers) which is the social network pressure. In addition, the
social system also affects their beliefs and attitudes and are internalized in the social net-
work [19]. Apparently, the lack of consideration of the influence of social network to the
adoption behavior is one of the most important factors that results in the insufficiency of
explanation of traditional adoption theories [20]. The SNT focuses on the interaction be-
tween social individuals and explains the social behavior which influence some individuals
according to the special quality of the relations [17]. Therefore, it is necessary to combine
the TAM and SNT to explain the Chinese farmers’ adoption behavior comprehensively.

In recent years, some scholars have researched the adoption question from the social
network perspective. Roman et al. (2008) researched the influence of the direct and
indirect network effects on the adoption behavior [21]. Cai et al. (2008) researched the
role of social network in service adoption [22]. Valente et al. (1996, 2005) found that
he social network factors were the main external factors which influenced the individual
adoption [23,24]. Although the research is still in the primary period and the definite
adoption model has not been put forward, the inefficiency of the traditional adoption
theories are found and the direction of the further study is put forward. Therefore, the
SNT provides a new angle to the research of Chinese farmer’s adoption behavior.

3. Conceptual Model and Research Hypothesis.

3.1. Conceptual model. Due to the limitation of TAM and the peculiar characteristics
of countryside of China, the integration of TAM and social network theory is necessary
to study the adoption behavior of Chinese farmers.

Through the previous theoretical analysis, TAM is proposed to study technology adop-
tion in the organizations, and remains adequate in two aspects when being used to study
adoption behavior of farmers. One hypothesis proposed by TAM, is that the infrastructure
in the organization is accessible whereas infrastructure and cost factor have a significant
influence on adoption, which makes adding infrastructure and cost factor necessary. The
other is that individual adoption is the combination of individual attitude and social
network influence whereas TAM does not interpret social influence which makes adding
social network factor necessary.

In order to perfect the social network model, the conceptual model shows in Figure 2.
Pederse and Kim [25] argued that the users of M-commerce services played three roles
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Figure 2. Conceptual model

which include users of technology, network members and consumers. The three roles have
to be integrated to comprehensively understand adoption behavior. The conceptual model
conveys the following information: the TAM and facilitating conditions reflect the role of
users of technology; the influence of social network reflects the role of network members;
users’ factors reflect the role of consumers.

3.2. The composition of the model. The model is made up of three different parts:
mediating factors, determining factors and actual use.

3.2.1. Mediating factors. The mediating factors involve user factors, which include demo-
graphic factors, social economy factors and individual factors.
The demographic factors refer to measurable demographic characteristic, which includes

age, gender and educational background, etc. The social economic factors refer to users’
occupation, social status, and income, etc. The individual factors refer to preference
and confidence in the benefit of technology. These factors will influence the adoption of
M-commerce services [26-28].
Any model only applies to a particular group. The characteristic of this group is defined

by users’ factors. This paper takes the users’ factors as mediating variable.

3.2.2. Determining factors. The determining factors include social network influence, fa-
cilitating conditions, perceived ease of use, perceived usefulness and behavioral intention.
The last three factors have been discussed in TAM and related studies [10-15] and will
not be introduced in this section.

(1) Social network influence. The social network factors refer to external factors that
influence belief and attitude of the individual. Among the social network factors, group
members, network density, public opinion led by society, and network externality have
been studied in the theory of planned behavior [23,24]. This paper incorporates these
factors into social network influence.
Group members refer to the individual who can undertake and resolve various social

pressures in a closed user group. This paper does not consider group members for farmers
are not in a closed user group. Network density is a variable that measures all the
number of social relations related to farmers in their social network. Public opinion lead
by society refers to belief, attitude, and behavior of followers influenced by early adopters
in the rural social network. Network externality refers to the shared belief, attitude, and
behavior among farmers’ households and others by a relational net in a special period
[23,24].

(2) Facilitating conditions. Facilitating conditions include several aspect-equipment
resources, knowledge expertise and financial resources, etc. which belong to farmers while
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using M-commerce services. If these conditions were not available, users would not adopt
or use M-commerce services [11].

3.2.3. Actual use. Actual use refers to usage behavior arisen after farmers adopt M-
commerce services.

3.3. Research hypothesis. According to TAM and related research findings discussed
in chapter 2 [10-15], if farmers become interested in using M-commerce services, they are
more likely to actually use the services. If farmers believe in the benefit of M-commerce
services, they will intend to use the services. If farmers argue that M-commerce services
are easy to use, they will also intend to use the services. Therefore, following hypothesises
are proposed:

H1: Intention of the usage of M-commerce services has a positive influence on actual
use.

H2: Perceived usefulness has a positive influence on the intention of using M-commerce
services.

H3: Perceived ease of use has a positive influence on the intention of using M-
commerce services.

As a technology application, certain skill is necessary to make M-commerce services used
by farmers; additionally, farmers need pay for the usage of M-commerce services. If these
conditions are provided, farmers will have an intention of using M-commerce services,
which makes its actual use become more likely. Therefore, following hypothesises are
proposed:

H4: Facilitating conditions have a positive influence on the intention of using M-
commerce services.

H5: Facilitating conditions have a positive influence on the actual use of M-commerce
services.

The increase of network density favors the communication among farmers. Therefore, it
influences the perception and intention of potential adopters toward usefulness and ease of
use. The direction of social public opinion formed by perceived intention of early adopters
can influence the perception and intention of usefulness and ease of use of potential users.
Network externality influences the reorganization among farmers. The more experience
change about using M-commerce services, the more likely potential users are to argue
that M-commerce services are easy to use and useful, and the more likely farmers are to
have intention of use. Roman (2008) et al. studied network influence in the process of
individual adoption and found that perceived usefulness and perceived ease of use were
not only determined by individual perception, but also by the perception of relatives,
friends, etc. in the social network [21]. Therefore, following hypothesises are proposed:

H6: Social network influence has a significant influence on perceived usefulness.
H7: Social network influence has a significant influence on the intention of using M-

commerce services.
H8: Social network influence has a significant influence on the perceived ease of use.
Based on the hypothesises described above, research model shown in Figure 3 is pro-

posed.

4. Empirical Study.

4.1. Questionnaire design and data collection. This paper has designed a question-
naire, and checked the questionnaire with pre-test before the survey. All topics of ques-
tionnaire are expressed by Likert 5-scale. Ask respondents to stand on the statements of
proposition.
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Figure 3. Research model

Table 1. Questionnaire information

Latent Variables
The Number

Observed
Referencesof Observed

Variables Name
Variables

Behavioral Intention (B) 2 B1, B2 [29]
Perceived Usefulness (PU) 3 PU1, PU2, PU3 [10]

Perceived Ease of Use (PEU) 2 PEU1, PEU2 [10]
Facilitating Conditions (F) 3 F1, F2, F3 [4]
Social Network Influence (S) 6 S1, S2, S3, S4, S5, S6 [19,20]

Actual Use (U) 3 U1, U2, U3 [4]

Our group investigated the Chinese M-commerce pilot rural areas in March-July 2010.
We carried it out by issuing a questionnaire survey and interview with farmers. In this
process, we distributed 500 questionnaires and took back 249 questionnaires. Among
them, 83 invalid questionnaires were removed, the remaining valid questionnaires were
166, and they were 33.2% of total samples. These valid questionnaires would be collated
and archived.

4.2. Data analysis and hypothesis testing.

4.2.1. Reliability and validity analysis. This paper is reliably tested by using Cronbach’s
α coefficient as a reference, while the convergent validity and discriminate validity are
tested by using Factor Analysis.
Using SPSS15.0 to conduct reliability analysis, and the results are shown in Table 2.

The Cronbach’s α values of variables above 0.7 is found, which shows that the question-
naire has high internal consistency and stability.
Using SPSS15.0 to conduct principal component analysis of each variable, it shows

that all factors’ eigen values are above 1. Bartlett Ball Test and KMO indicate that the
observed variables are suitable for factor analysis. Rotated factor loading matrix as shown
in Table 3, it can be seen that all cross-variable factor loading values are below 0.5, and
show good discriminate validity. And all factors’ loading values of its associated variables
are above 0.5, which shows good convergent validity.
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Table 2. Internal consistency and reliability

Factors Number of Items Cronbach’s α
Behavioral Intention (B) 2 0.845
Perceived Usefulness (PU) 3 0.789

Perceived Ease of Use (PEU) 2 0.822
Facilitating Conditions (F) 3 0.803
Social Network Influence (S) 6 0.733

Actual Use (U) 3 0.761

Table 3. Rotated factor loading matrix

Items
Component

1 2 3 4 5 6
B1 0.168 0.212 –0.087 0.725 –0.028 –0.047
B2 0.139 0.076 –0.023 0.747 0.120 –0.029
PU1 0.235 0.137 0.039 0.230 0.682 0.174
PU2 0.364 0.233 0.098 0.177 0.715 0.064
PU3 0.279 –0.067 0.128 0.024 0.597 –0.033
PEU1 0.015 0.801 –0.116 0.157 0.208 0.087
PEU2 0.106 0.733 –0.084 0.079 –0.070 0.317
F1 0.053 –0.221 0.633 0.076 –0.117 0.023
F2 0.138 –0.110 0.853 –0.060 0.098 0.121
F3 0.107 –0.069 0.822 0.009 0.177 –0.057
S1 0.731 0.091 0.202 0.253 –0.023 0.002
S2 0.765 0.077 0.176 0.330 –0.037 –0.160
S3 0.811 0.122 0.091 0.031 0.012 0.065
S4 0.764 0.174 0.168 0.010 –0.211 0.104
S5 0.637 0.039 0.013 0.213 0.021 0.255
S6 0.701 0.137 0.007 0.170 0.008 –0.009
U1 0.103 0.172 0.103 –0.116 0.060 0.683
U2 0.066 0.254 0.067 0.041 0.137 0.710
U3 0.174 0.014 0.180 0.225 –0.087 0.772

Eigenvalue 2.730 2.468 2.149 3.202 1.893 1.975
Explained Variance (%) 12.758 11.533 10.715 10.247 9.783 9.159

Cumulative Explained Variance (%) 12.758 24.291 35.066 45.253 55.036 64.195

4.2.2. Hypothesis testing. Using AMOS7.0 to test and verify hypothetical model and using
standard figure to indicate the verification results of hypothetical model, the verification
results are showed in Figure 4. Figure 4 shows the standardized path coefficient estimates
of hypothetical model, the residual terms and the error terms. From Figure 4, all the
standardized path coefficient estimates are significant at the 0.05 and 0.01 level, and all
the error terms in the acceptable range would be found. The results show that data
supports 7 of 8 hypothesises, hypothesises H1, H2, H3, H4, H5, H6 and H8 have been
verified, and only hypothesis H7 has not been verified.

The fit indices of structural equation model (SEM) are also given by AMOS7.0, as
shown in Table 4. These fit indices are within acceptable range, which shows that the
model is well fitted.
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Figure 4. Standardized path coefficient estimates of hypothetical model

Table 4. Fit indices

Fit Indices χ2/df RMSEA GFI AGFI CFI NFI IFI
Reference < 3 < 0.08 > 0.90 > 0.80 > 0.90 > 0.90 > 0.90
Result 2.37 0.071 0.93 0.87 0.95 0.92 0.97

5. Results and Discussion. In the analysis of path coefficient significance, seven have
been proved to serve the purpose among the eight hypothesises this thesis has proposed.

a. Behavioral intention affects actual use of M-commerce services seriously, which is in
accordance with the previous results. Farmers have the intention to use M-commerce
services if they have the motivation to adopt this service. If conditions and abilities
are permitted, there are more possibilities for farmers to use this service.

b. Perceived usefulness and perceived ease of use have a great effect on behavioral inten-
tion, and also perceived usefulness (path coefficient 0.39) has greater effect than per-
ceived ease of use (path coefficient 0.32). It is probably because that rural M-commerce
is in start-up periods, so farmers have a vague attitude towards it. In addition, perhaps
farmers focus mainly on the usage of services and difficulty level in adoption, but they
focus more on the usage of services than difficulty level.

c. Facilitating conditions also have a great influence on behavioral intention and actual
use. It is likely that farmers would like to make use of M-commerce services to improve
their ways of living and working efficiency and they have grasped the skills of using
M-commerce services and can afford the fees of M-commerce services so that they have
intension to use and form the actual use.
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d. Social Network has a significant effect on perceived usefulness and perceived ease of
use, but it is not the case in behavioral intention. It is possible that farmers tell their
relatives and friends in the social network the usage of M-commerce services so that
they influence the potential adopters’ usefulness and ease of use. And there are more
on the communication of purpose (path coefficient 0.35) than usage (path coefficient
0.31). However, farmers have their own ideas of whether to adopt or not, so advice
and suggestions from their relatives and friends in the social network can only change
the adopters cognitive point of view, not the motivation to use the service.

6. Conclusions and Prospect. This paper combined TAM, Social Network Theory
(SNT) and constructed social network models of the adoption of Chinese farmers’ M-
commerce services from the social network perspective. It also did empirical analysis and
proved social network influence, facilitating conditions, perceived usefulness, perceived
ease of use and intension on actual use. From the social network perspective, this study
makes up the deficiency of the model and improves the explanatory and applicability
of the model. This paper presents a new model and develops a measurement system,
and verifies the impact of social network on individual adoption. This study enriches
and improves the theory and model of adoption, and it reflects the theoretical value. In
addition, this study has a practical value in the development and spread of M-commerce
in rural areas. In terms of the government, they can understand the key factors of farmers’
acceptance services and they can give more attention to the function and influence of social
network when making relevant regulations in order to spread M-commerce and improve
informationization in rural and make M-commerce serve new countryside construction
better. In terms of service suppliers, they can understand the impact of users’ factors,
perception factors and social network factors on consumers adoption, and develop M-
commerce services that are acceptable to farmers. When we conduct marketing activities,
these factors need to be considered, especially social network factors which could form a
“social network effect”. So service suppliers could exploit rural mobile service market.

This paper has its limitations, for example, there are errors in the sample, and social
network factors are not comprehensive enough, and social cultural factors are not con-
sidered. Especially, there are not enough regions to be researched. Research will be held
from those perspectives in the future to perfect the present model and develop this theory
deeply. In addition, using social network analysis to further study social network factors,
considering more social network factors to study and considering social network factors
in the background of different models, such as UTAUT, they are all further research.
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Appendix.

Questionnaire on the Factors Affecting Chinese Farmers’ Acceptance of
M-commerce Services: Social Network Perspective

Excuse me! First of all, thank you for taking the time to complete this question-
naire. The questionnaire is an academic survey of National Natural Science Foundation
project “Study on the Key Factors Affecting Chinese Farmers’ Acceptance of M-commerce
Services”. Purpose of the survey is to study the key factors affecting Chinese farmers’
acceptance of M-commerce services. Your cooperation will provide us a great help for our
completion of the study.

The questionnaire is only used for academic research and analysis, the information you
provide will not be open to the public. Please be assured that respondents. Thank you
for taking the time to answer this questionnaire. Sincerely: physical and happiness.

Research unit: Institute of E-commerce and modern logistics (Dalian University)
Group president: Professor Yunfu Huo
Tel: 0086-411-87403697 E-mail: huoyunfu@dlu.edu.cn
Explaination: 1. M-commerce is defined as all activities which are transferred data

through mobile communication network or wireless network, and conducted by mobile
phone and PDA, etc., including management, administration, transactions and entertain-
ment, etc.

2. Strongly disagree denote that you do not support this view completely; Disagree
denote that you do not support this view basically; General denote that you have no bias
for this view; Agree denote that you support this view basically; Strongly agree denote
that you support this view completely. Please fill out your answer in brackets.

Section 1. Basic information

1. Your gender ( )
➀ Male ➁ Female
2. Your age ( )
➀ Below 19 ➁ 20∼29 ➂ 30∼39 ➃ 40∼49 ➄ Above 50
3. Your level of education ( )
➀ Primary school ➁ Junior ➂ Senior ➃ College degree or above
4. Your monthly income ( )
➀ Below U1000 ➁ U1001∼2000 ➂ U2001∼3000 ➃ U3001∼4000 ➄ Above U4000
5. How long have you used the mobile phone ( )
➀ Below 6 months ➁ 6 months ∼1 years ➂ 1∼2 years ➃ 2∼3 years ➄ Above 3 years

Section 2. Test

6. I have used or start to used M-commerce services soon ( )
➀ Strongly disagree ➁ Disagree ➂ General ➃ Agree ➄ Strongly agree
7. I will use more M-commerce services in the future ( )
➀ Strongly disagree ➁ Disagree ➂ General ➃ Agree ➄ Strongly agree
8. I believe that I will become more efficient thorough using M-commerce services ( )
➀ Strongly disagree ➁ Disagree ➂ General ➃ Agree ➄ Strongly agree
9. I believe that M-commerce services could make me a better production and living
( )
➀ Strongly disagree ➁ Disagree ➂ General ➃ Agree ➄ Strongly agree
10. M-commerce services are very useful ( )
➀ Strongly disagree ➁ Disagree ➂ General ➃ Agree ➄ Strongly agree
11. I would be very easy to master the skills of using M-commerce services ( )
➀ Strongly disagree ➁ Disagree ➂ General ➃ Agree ➄ Strongly agree
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12. I believe that M-commerce services are easier to use than other services ( )
➀ Strongly disagree ➁ Disagree ➂ General ➃ Agree ➄ Strongly agree
13. I could receive the necessary support and help while I use M-commerce services
( )
➀ Strongly disagree ➁ Disagree ➂ General ➃ Agree ➄ Strongly agree
14. I have economic and technical conditions for using M-commerce services ( )
➀ Strongly disagree ➁ Disagree ➂ General ➃ Agree ➄ Strongly agree
15. I have hardware and software for using M-commerce services ( )
➀ Strongly disagree ➁ Disagree ➂ General ➃ Agree ➄ Strongly agree
16. The user number of M-commerce services around me is large ( )
➀ Strongly disagree ➁ Disagree ➂ General ➃ Agree ➄ Strongly agree
17. The people around me are using M-commerce services ( )
➀ Strongly disagree ➁ Disagree ➂ General ➃ Agree ➄ Strongly agree
18. I have a lot of relatives and friends ( )
➀ Strongly disagree ➁ Disagree ➂ General ➃ Agree ➄ Strongly agree
19. I am acquainted with a lot of people and contact with them ( )
➀ Strongly disagree ➁ Disagree ➂ General ➃ Agree ➄ Strongly agree
20. We all support the use of M-commerce services ( )
➀ Strongly disagree ➁ Disagree ➂ General ➃ Agree ➄ Strongly agree
21. We have a good impression for M-commerce services ( )
➀ Strongly disagree ➁ Disagree ➂ General ➃ Agree ➄ Strongly agree
22. I will use M-commerce services to carry out task recent ( )
➀ Strongly disagree ➁ Disagree ➂ General ➃ Agree ➄ Strongly agree
23. I will often use M-commerce services ( )
➀ Strongly disagree ➁ Disagree ➂ General ➃ Agree ➄ Strongly agree
24. I will recommend my relatives and friends to use M-commerce services ( )
➀ Strongly disagree ➁ Disagree ➂ General ➃ Agree ➄ Strongly agree
Finally, thank you for your cooperation and support in this survey once again!


