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Abstract. Based on the theory of information ecology, thipgraexplores factors that
sinfluence users’ information adoption behavioviiual communities. It combines three
core elements in information ecology: informatiamformation man, and information
environment. Using data collected from 401 usersiitual communities to conduct a
hypothesis testing, the empirical results show tjatisefulness has a direct positive
effect on information adoption; 2) interaction nfdt and security has a positive effect on
information adoption.
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1. Introduction
The contact between an ecological concept andrirdtion environment is expressed by
the information ecology [1]. With the increasingpiartance and complexity of the
information environment, information ecology hagngd a significant existential value.
Nardi and O'Day defined information ecology as atey composed of people,
practices, values, and technology in a certain renment [2]. They discussed the
relationship between IT and human beings in thigrenment, noting that the human
activity served by technology is more importanttiiae technology itself. Other scholars
claim that information is the sum of ecologicaltéas and their relationship to each other
within a certain range of information resources [BE sum of the relationship between
information, people, and the environment [4]; andirgegrity formed by the process of
communication and circulation of information betwe@eople, organizations, and
communities in a certain space [5]. This paper esghat, under the information ecology
theory, information, information man, and infornostienvironment are correlated and
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balanced. On one hand, information environmentctdf@and restricts the information
man; it plays an important role in their activitieed the development of their relation.
On the other hand, the information man’s emotiond aognitions of information are
critical to its quality and value.

With the advance of information technology, virttmmmunities have become
important places in this information ecology. Nowagsl| different types of virtual
communities appear in our networks, such as intepecific, relationship,
entertainment, and commerce communities, among rodmgys. Virtual communities, as
indispensable platforms for information flowing asldaring, have enhanced the social
contact of users [6], realized user self-efficac&j), [and allowed users acquiring
information to meet their needs [8].

Information adoption is a process wherein people qarposefully utilize
information [9]. It connects information pursuihaice, search, and utility, which makes
each part of artificially differentiated informatio behavior more complete and
reasonable. It reflects characteristics of intggniélevance, and structure between each
component of information behavior [10]. Informatiadoption in this paper refers to a
behavior of information absorption and utilizatiafter activities—such as information
pursuit, choices, analysis, assessment, and sd—farte conducted in virtual
communities. This behavior is a kind of principetiaty that the user intends to conduct
in the virtual community [9]. It can promote thevd®pment of virtual communities,
accelerate the speed of information transmissiod, lave a positive effect on users as
well.

Information adoption is one of the most importaghéviors in virtual communities,
as it is a driving force in the exchange of infotima, to share information, and to
establish social connections. In the human-centevetiial communities, users’
information adoption allows users to meet theirdseand realize their values; it forms
the core of virtual communities as well. Howevarfluencing factors of information
adoption need further exploration. Therefore, thaper is of important theoretical and
practical significance.

2. Literaturereview

Previous studies have researched information amtoftom different perspectives. Shi
and Mao researched the impact of information adaptiehavior in public crisis on crisis
information dissemination [11]. Xiang et al. exasdnperceived information quality is
the key factor to information adoption attitude JJ1l2ee and Yang analyzed information
adoption on the basis of reviews for online proddodbm new product developers [13].
By having established a research model, Cheungetdd the impact of electronic
word-of-mouth on information adoption in online tarser communities [14]. Nguyen
and Western, by establishing a social-structuraméwork, and using data from a
national survey of 4,270 Australians, elaboratesl factors influencing the adoption of
online news and information [15].

Few studies research information adoption consideinfluencing factors from
information, user and environment. However, thésed factors, information, user and
environment, have important influence on informatedoption, making it necessary to
study them together. In terms of researching wgrigt literature, researchers rarely
analyze user actions by applying both main andraction effects. However, in the
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virtual community, it is a likely existing link amg user action factors—these factors
could thus have an impact on information adoptidimerefore, a comprehensive
discussion requires a combination of main and autizn effects.

Unlike extant literature, our research 1) considilesvirtual community a situation,
thereby providing a clear explanation of informatiadoption behavior; 2) discusses
factors influencing information adoption in thetusl community using three elements—
information, information man, and information emviment—based on the information
ecology theory; and 3) combines the main and iotema effects to analyze information
adoption, and finally establish a research modainfithe perspective of information
ecology.

3. Hypotheses

From the perspective of information ecology, infation adoption is influenced by
information, information man, and information emriment. This paper argues that the
most important factor of information is usefulnesbe most important factor of
information man is trust, and the most importamtda of information environment is
security.

3.1. Information

From the angle of information elements, this paperphasizes the usefulness of
information. This usefulness means the integrity accuracy of information that can be
exploited by users toward producing good resulke tisefulness, reflecting the value of
information [16], may bring benefits to users. Thitscan stimulate users’ desires to
adopt information, and has become a main motiveusdrs’ information adoption.
Therefore, this paper puts forward the followingpbthesis:

H1: The usefulness has a positive effect on inféionaadoption.

3.2. Information man

Information man in this paper refers to users mual communities. From the angle of
information man, trust among information men is bBagized. Trust, reflecting users’
comprehensive evaluation to another user’s behavidrability, can usually be regarded
as a decision-support tool. It is used for the ymigalof relevantly reliable information
sources, especially from a reliable source to sekfices and make decisions [17,18]. In
a virtual community centered on people, behaviob activities of users are built on the
basis of trust. Trust is an important conditionirdbrmation adoption. Information will
appear more credible when a user believes thatr aters will not send false
information, and may bring their help. In this waisers will hold a clearer attitude
toward information adoption. Therefore, this papeposes the following hypothesis:

H2: Trust has a positive effect on information atttwp
3.3. Information environment

As for information environment, this paper emphasizhe security of information
environment. Security, including network securitgformation security, and users’
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security, means users’ privacy and sensitive contethe virtual community are under
protection. They are protected from various intearal external dangers, threats, harm,
and misleading information. Information adoptioraffected by the security of a virtual
community. The safety of the virtual community ceeduce the possibility of the
occurrence of risks, so that users can adopt murerate and complete information to
promote the production of information adoption. feiere, the following hypothesis is
presented in this paper:

H3: Security has a positive effect on informaticlojation.

3.4. Interaction effect

The usefulness of information and the trust ofittiermation man may have interaction
effects. Useful information can give users goodiltsswhich can strengthen users’ trust
toward other users’ qualities and abilities; it noyes trust among users. Meanwhile,
trust among users can encourage them to share duglity information, thereby
enhancing the value and improving the usefulnesghefinformation. The mutual
combination of information usefulness and userssttrstimulates their information
adoption. As a result, this paper raises the faligvhypothesis:

H4: The interaction of usefulness and trust hagsitipe effect on information adoption.

Interaction effect may exist in the usefulness rdbiimation and the security of
information environment. On one hand, the usefwndscreases the distortion and
incompleteness of information, reduces informatiisks, and further improves the
security of information environment. On the othandi, a safe information environment
can ensure information security, which would themid information asymmetry,
information pollution, and so forth, thus making maiseful information available. The
combination of information availability and secyribf the information environment
provides a more powerful support for the users'oimfation adoption behavior.
Therefore, the following hypothesis is made in thaper:

H5: The interaction of usefulness and security aapositive effect on information
adoption.

There may be an interaction between the trustfofimation man and the security of
information environment. Trust, as a kind of introognitive capability, helps reduce
internal risks in the form of misunderstandinguffaand infringement among users. This
lowers the possibility of external risks, while imging the security of the information
environment. At the same time, a secured informagovironment serves to resist
external risks caused by misunderstanding, infrimgya, threats, and other similar forms,
so that the relationship among users is under glioteand the degree of trust among
them is accordingly improved. It will be better ppomote both users’ information
adoption if the trust of the information man and Hecurity of information environment
are combined. Therefore, the following hypothesisade in this paper:

H6: The interaction of trust and security has atp@seffect on information adoption.
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4. Methods

4.1. Measures

We measured information adoption with three itefiiee information adoption scale is
developed by revising Song [19]'s scale, which nsaldefit the context of virtual
communities. Responses were marked on a 5-poirrigcale ranging from 1 = very
inconsistent to 5 = very consistent, and all itevese reverse scored.

As for information factors, the usefulness scalee@ items) was sourced from
Cheung [14]'s scale. In terms of the factors of ithfermation man, we measured trust
(three items) using scales that were sourced freferGet al. [20], Luo [21], and Chiu et
al. [6]. With respect to factors of information émmnment, the security scale (three
items) was sourced from Wang [22]'s scale.

In addition, gender, age, and level of educatiomewased as control variables,
following Hsu and Walter [23] and Seyedghorban let[24]. We also controlled for
Internet experience and occupation. Since Integmperience has an impact on users’
online behavior [25], their occupation might alafiience their online behavior.

The first draft of the questionnaire was discussesttiple times by members of the
research group; relevant experts were also comsulterevised version is used for the
formal survey.

4.2. Sample

Using a computer program, we randomly selected®@&rs from among 2.6 million
people in the sample bank of a professional ordimgey firm chosen by many Chinese
research institutes and firms. We sent users a@neoguestionnaire through email, push
notifications, and other similar distribution metlso Before beginning the survey,
participants were informed of the purpose of thalgtand method of data usage. They
were then able to exit the survey if they werewilling to take part in this study. Four
hundred and forty-nine surveys were returned (¢tarn rate is 17.40%) after a rejection
of invalid responses (such as insufficiency in agrstme, wrong keys in a trap question,
obvious regularities in responses, and low fregigsna using a virtual community), and
eventually 401 valid responses were collected ditglirate is 89.31%). Of them, with
195 respondents, men account for 38.63%, and Withr@spondents, women accounted
for 51.37%. In terms of age, the percentages oftegroups (19-25, 26-35, 36-45, and
above 45) are 9.98%, 71.07%, 16.96% and 2.00% ctgply. Among all popular virtual
communities, the usage rates of Baidu Tieba andb®\eere relatively high: 79.05% and
77.81%, respectively. The usage rates of other acamwirtual communities, including
QQCLUB, Tianya Community, Douban, and Zhihu were38%, 46.63%, 36.91%, and
34.41%, respectively. Furthermore, 93.02% of tlspoadents had more than one year of
experience in using virtual communities. As for tleage frequency, most respondents
used them once a day, with a percentage of 52.37%.

5. Results

We conducted a reliability analysis to confirm gwoale’s reliability, CFA to examine the
rationality of the expected model, and multipleremgion analysis to test the hypotheses.
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5.1 Redliability and validity

Cronbach’sy coefficient of the four variables (usefulnessstysecurity, and information
adoption) can be calculated through SPSS 22.0,hniki€.618, 0.701, 0.765 and 0.672
respectively. Hair, et al. [26] noted that, whee theasure indices of variable are less
than 6, the scale is reliable on the premise 80.6, while it is acceptable in exploratory
researches even if >0.5. Therefore, the scale is equipped with netdyi satisfying
internal consistency reliabilityConfirmatory Factor Analysis (CFA) results showttak
the fit indexes are acceptablehe standard factor loadiraghieves comparatively high
significance level (p<0.01), and manifests compaehtigood convergent validity. The
95% confidence interval of the pairwise-related fiicients between factors does not
contain 1 or -1; therefore, it has good discrinenalidity.

There is a significant difference between thenrfitiresult of Harman single-factor
model and the fitting result of the four factorsdab which implies that not all factors
can be explained by one latent variable. Thus, commethod variance bias is not
serious.

In addition, variance inflation factors (VIF) of@avariable in all of the models are far
less than 10, which imply that there is no serimusticollinearity among variables, and
the analysis result is reliable. Following the coommmethod, we have used the mean
value of scores gotten from the items’ subordinptiariables to represent the scores
gained by variables.

Simultaneously, following the common method, we tdize the variables scores
(subtracting the mean value of variables) to redheemulticollinearity effect, before
calculating interaction terms [27]. Table 1 shoWws tnean values, standard deviations,
and correlation coefficients of variables.

Table 1: Mean, standard deviation and correlation

Variables 1 2 3 4
1. Information Adoption 1
2. Usefulness 595** 1
3. Trust 377 S77** 1
4. Security .259** .400** .678** 1
Mean Value 4.027 3.910 3.497 3.395
Standard Deviation .568 .583 .692 774

Note * p<0.05, ** p<0.01.

6. Hypothesistesting

6.1. Main effect

Usefulness has a positive impact on informatiorpéido (3=0.528, p<0.01). Trust has a
non-significant impact on information adoptiof$=0.037, p>0.05). Security has a non-
significant impact on information adoptiof=0.042, p>0.05). Thus, H1 is supported,
while H2 and H3 are not.
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6.2. Interaction effect

The interaction of usefulness and trust has a mmifteant impact on information
adoption behaviorpE-0.065, p>0.05). The interaction of usefulness sacurity has a
non-significant impact on information adoption beba ($=0.068, p>0.05). The
interaction of trust and security has a positivgpat on information adoption behavior
(=0.114, p<0.05). Only H6 is supported, while H4, and H5 aot. Table 2 presents

the hypothesis testing, and the results are showingure 1.

Table 2. Hypothesis testing

) Dependent Variable:
Variables i )
Information Adoption
Model 1 Model 2 | Mode 3
Age -.046 .017 .017
Education
=172 -.167 -174
-Bachelor Bellow
Education
-.072 -.059 -.063
-Master or Above
Occupation
-Education and Research -.050 -.031 -.032
Development
Occupation
o o .096 .042 .031
-Institutional and Other Organizations
Usefulness .555 .528**
Trust .064 .037
Security -.013 .042
Usefulnesz Trust -.065
Usefulnesz Security .068
Trustx Security 114*
R? .048 .387 407
F 4.012 30.906 | 24.257
AR? .048 .338 .020
F of AR? 4.012° 72.117 4.379
Maximum VIF Value 1.058 2.347 2.460

Note * p<0.05, ** p<0.01.
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Figure 1: Research results
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7. Conclusion

Based on the information ecology theory, this pdpdiit a research model in virtual
communities. Using data collected through 401 sigvie virtual communities, we
empirically tested the hypotheses. The main cormhgsare as follows: firstly, usefulness
has a positive impact directly on information adimpt while trust and security show no
significant impacts on it. The reason may be that inore valuable the action of an
individual is to him or her, the more likely he gite is to take the action [28]. The value
of information adoption mainly reflects in the valof its information, while trust and
security only influence the reliability and safetf/the information, rather than directly
embody the value of the information. Usefulnessnfifrmation can bring information
value to users and make them better comprehendriafion, utilize it, and benefit from
it. Therefore, usefulness can enhance their infiomadoption behaviour. Secondly, the
interaction of trust and security has a positiviluence on information adoption, while
the remaining two interactions (usefulness and,tusefulness and security) have non-
significant impacts on it. It shows that the intgian of trust and security has a stronger
influence on information adoption than that of ttker two interactions.

The theoretical significance provided in this reshancludes two aspects: On one
hand, this paper focuses on virtual communitieg] @nanalyzes users’ information
adoption based on information ecology theory. Gndther hand, this paper researches
users’ information adoption behavior, focusing be tain effects and the interaction
effects of the influencing factors, which is sugpdrby the empirical study.

In this paper, the empirical results indicate it virtual community’s managers
should pay attention to users’ information adoptisrhich are influenced by many
factors. In the process of their conducting architee designs, function settings, and
system improvements in the virtual community, thisre@ need to adjust relationships
between the different factors, and to enforce thestruction of the virtual community in
order to support users’ behaviors and promote éweldpment of the virtual community.

Limitations of the study and future directions listpaper include: in the setting of
the variable, there is a lack of consideration niforimation, information man, and
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information environment. To open and diverse virtcammunities, these three main
elements are influenced by many factors. This papbr selects the most important one
as a variable from the factors influencing the ¢hmeain elements, respectively.
Meanwhile, its measurement of the variable onlyleot$ users’ subjective
willingness to adopt information in virtual commties. Therefore, in future
investigations, we could collect the data of useesl behaviors in virtual communities
(for example, access numbers, reply numbers, ¢mfecumbers, etc.) to proceed with
objective verification. Besides, because differtgpes of virtual communities will have
different influences on information adoption, figwesearch may focus on one type of
virtual community (such as a learning community, @eresting community, a
transaction community, etc.) to carry out a tardesteidy on information adoption.
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