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Abstract Web 2.0 technologies are increasingly being used within all knowledge
management processes. This paper extends previous studies on the use of Internet
technologies and knowledge management by analyzing factors affecting knowledge
sharing through Web 2.0 technologies within SMEs. Drawing upon the technology-
organization-environment framework, a model is developed to examine how distinct
contextual factors influence the use of Web 2.0 technologies for knowledge sharing. A
data set of Spanish SMEs is used to test the conceptual model and hypotheses. Results
show that knowledge sharing through Web 2.0 technologies emerges from internal
organizational and technological resources rather than from external pressure.
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1 Introduction

The term Web 2.0 was coined to distinguish between traditional static Web sites and
interactive knowledge creation platforms, where users are expected to draw from and
contribute to knowledge databases simultaneously (Xin et al. 2014). Several studies (e.g.,
Richards 2009) have analyzed the impact of the social web on knowledge management,
while others (e.g., Levy 2009; Paroutis and Al Saleh 2009; Sigala and Chalkiti 2013)
have coined the term Knowledge 2.0 to summarize the new trend in knowledge
management. Knowledge Management 2.0 can be defined as the acquisition, creation and
sharing of collective intelligence through social networks and communities of knowledge
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(Sigala and Chalkiti 2013). Web 2.0 technologies build an Internet-based digital platform
on which users can exchange information, express thoughts, and reconfigure existing
knowledge, which, in turn, may lead to new and improved knowledge (Colomo-Palacios
et al. 2013).

With the advent of the second generation Internet technologies, and the associated
reduction of communication costs, firms are migrating toward Web 2.0 technologies for
information and knowledge management (Colomo-Palacios et al. 2013). Internet
technology characteristics of rapid search, access, retrieval and exchange of information
make it suitable for collaboration and knowledge sharing between organizational
members (Lopez-Nicolas and Soto-Acosta 2010). In addition to this, the Web 2.0
constitutes an Internet-based digital platform that enables the creation of social networks,
facilitating information dissemination and knowledge sharing (Joo and Normatov 2013;
Pan 2012). Consequently, firms are deploying Web 2.0 technologies such as social
networking, wikis, and internal blogging to improve collaboration and knowledge sharing
within their boundaries (Lim et al. 2010).

Effective adoption and use of Internet technologies are a major management concern
(Soto-Acosta and Merofio-Cerdan 2008; Colomo-Palacios et al. 2013). Recent studies
(e.g., Gu et al. 2012) are starting to analyze the adoption and use of Internet technologies
within organizations and how these technologies support specific business processes.
However, much of the existing research focuses on a single aggregate view of the
organizational adoption and use of Internet technologies (e.g., Bordonaba-Juste et al.
2012; Hong and Zhu 2006; Soto-Acosta and Merofio-Cerdan 2008; Zhu and Kraemer
2005). These studies analyze the adoption and use of Internet technologies along the
whole value chain (or a significant part of it). Thus, while existing research has expanded
our knowledge, little is known about the determinants that motivate the adoption and use
of specific Internet technologies such as the Web 2.0 for knowledge management
processes, including knowledge acquisition/creation, knowledge dissemination, and
knowledge utilization.

Furthermore, existing research has shown that, although businesses have extensively
adopted Internet technologies, actual usage is an important link to business value, and
this link is sometimes missing, especially in small and medium-sized enterprises (SMEs)
(D'Arcy and Devaraj 2012; Devaraj and Kohli 2003; Zhu and Kraemer 2005). In this
sense, studies in SMEs (e.g., Lopez-Nicolas and Soto-Acosta 2010) suggest that,
although having a proper information technology (IT) infrastructure can facilitate
knowledge creation, it does not necessarily mean that knowledge is created. Thus, to
transfer or create knowledge, interaction of some kind has to take place between the
actors. In this sense, knowledge sharing has been considered essential to the creation,
dissemination and utilization of knowledge (Valkokari et al. 2012). Moreover, although
the literature suggests that findings from studies examining knowledge management
practices in large companies are unlikely to be generalizable to SMEs, very few and
recent studies focus on this specific type of firms (Chan et al. 2012; Huy et al. 2012;
Lopez-Nicolas and Soto-Acosta 2010). Meanwhile, SMEs are of enormous importance
for economic growth, employment and wealth creation.

To respond to the above gaps in the literature, this paper develops a conceptual
model, grounded in the Technology-Organization-Environment (TOE), to analyze the
key factors that facilitate the use of Web 2.0 technologies for knowledge sharing. With



this aim in mind, the rest of our study is organized as follows. First, the literature review
and hypotheses are presented. Second, the research methods drawing from a sample
consisting of SMEs are described. Third, data analysis and results are examined and,
finally, conclusions, limitations and future research guidelines are presented.

2 Theoretical background and hypotheses

The review of the literature suggests that Tornatzky and Fleischer’s (1990) technology-
organization-environment (TOE) framework is appropriate to study the factors that
influence Web 2.0 technologies use for knowledge sharing. The TOE framework
conceptualizes the context of adoption and implementation of technological innovations
as consisting of three aspects: technological context, organizational context and
environmental context. The technological context refers to the characteristics of the
technological innovation, the organizational context describes characteristics of the
organizations, and the environmental context implies characteristics of the environment
in which the adopting organizations operate (Tornatzky and Fleischer 1990; Thong
1999).

The TOE framework has emerged as the main theoretical framework to analyze the
different factors which affect the adoption and use of Internet technologies. Very recent
studies make use of this theoretical framework to analyze factors affecting Internet
technologies adoption and use (e.g., Bordonaba-Juste et al. 2012; Chan et al. 2012; Gu et
al. 2012; San Martin et al. 2012). Although specific measures within the three contexts
vary across different studies, the TOE framework has been examined in various IT
domains including electronic business (e.g., Bordonaba-Juste et al. 2012), electronic
collaboration (eg. Chan et al. 2012) and m-commerce (e.g., San Martin et al. 2012). Thus,
drawing upon literature analyzing Internet technologies adoption and use, this paper,
based on the TOE framework, analyzes factors that affect Web 2.0 technologies use for
knowledge sharing.

2.1 Technological context

Given the technology-driven nature of knowledge management processes, the extent of
Web 2.0 technologies use for knowledge sharing depends on firms’ technology
competence. At the same time, technology competence relies on tangible and intangible
resources, though the latter are more likely to generate competitive advantages
(O'Sullivan and Dooley 2010; Soto-Acosta and Merofio-Cerdan 2008). Studies using the
TOE framework have found tangible IT resources such as IT integration as enablers of
Internet technologies adoption and use (e.g., Zhu et al. 2006; Zhu and Kraemer 2005). IT
integration facilitates communications and collaboration which, in turn, may enhance
knowledge sharing. IT intangibles such as IT expertise have been identified as factors
influencing the level of use of Internet technologies (e.g., Bordonaba-Juste et al. 2012).
Firms that have IT professionals are more likely to adopt IT innovations because they can
better adapt IT applications to their organizations (Lin and Lee 2005). Therefore, IT
integration and IT expertise may be important technological issues in explaining the use
of Web 2.0 technologies for knowledge sharing. The following hypotheses incorporate
our expectations:



Hypothesis 1: There is a positive relationship between IT integration and the extent
of the use of Web 2.0 technologies for knowledge sharing.

Hypothesis 2: There is a positive relationship between IT expertise and the extent of
the use of Web 2.0 technologies for knowledge sharing.

2.2 Organizational context

Firms need to develop interaction networks that allow individuals not only to access the
same information but also to come together and collaborate through the network (Alavi
and Leidner 2001). This is even more crucial when exchanging tacit knowledge, which
requires more interaction between employees (Fox 2000). Knowledge sharing happens
when units and members interact. However, besides technology enablers, employees
need to be willing to collaborate and share knowledge. Extant research has recognized
that organizational factors may constrain or facilitate the implementation and use of
Internet technologies (Colomo-Palacios et al. 2012; Gu et al. 2012; Soto-Acosta et al.
2013). For instance, organizational human resource (HR) practices that create a
commitment-based environment may affect the organizational social climate that
motivates employees to work together and share knowledge (Collins and Smith 2006). As
a consequence, a strong climate for cooperation between knowledge workers is expected
to positively affect knowledge sharing among them. The literature distinguishes between
transaction-based HR practices, which focus on individual short-term exchange relations,
and commitment-based HR practices, which emphasize mutual long-term exchange
relations, suggesting that the latter may contribute to such a social climate (Tsui et al.
1997). In fact, Collins and Smith (2006) found that, by creating a certain social climate,
commitment-based HR practices positively influence knowledge sharing among workers.
Based on this discussion, the following hypothesis is proposed:

Hypothesis 3: There is a positive relationship between commitment-based HR
practices and the extent of the use of Web 2.0 technologies for knowledge sharing.

2.3 Environmental context

Competition depends on the business environment in which a firm operates. Porter's
(1985) five competitive forces framework refers to horizontal competition (threat of
substitutes, existing competitors and potential new entrants) and vertical competition (the
bargaining power of suppliers and customers). Existing research (e.g., Chong et al. 2009;
Wang et al. 2010; Zhu et al. 2006) has found that competition intensity is an important
driver of Internet technologies adoption (Chong et al. 2009; Wang et al. 2010; Zhu et al.
2006). Yet other studies (e.g., Del Aguila-Obra and Padilla-Melendez 2008; Wang and
Ahmed 2009) have encountered that external pressure from customers and suppliers
influence e-business adoption (Del Aguila-Obra and Padilla-Melendez 2008; Wang and
Ahmed 2009). Therefore, competition intensity is expected to drive organizations to
adopt Web 2.0 technologies. However, research (e.g., Chan et al. 2012; Zhu et al. 2006)
has also shown that competition may deter firms from using Internet technologies, so
challenging the traditional wisdom about competition and innovation diffusion. Zhu et al.
(2006) found a positive relation between competition and e-business adoption, but a
negative relation between competition and the extent of e-business use. Similarly, Chan
et al. (2012) found that competition intensity is negatively related to the extent of e-
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collaboration use in SMEs. Thus, use of Internet technologies is less tied to competition
intensity than initially thought in both large and small business. This discussion leads to
the following hypotheses:

Hypothesis 4: There is a negative relationship between bargaining power of
customers and the extent of the use of Web 2.0 technologies for knowledge sharing.

Hypothesis 5: There is a negative relationship between the bargaining power of
suppliers and the extent of the use of Web 2.0 technologies for knowledge sharing.

The set of relations is illustrated in Figure 1.

Figure 1. Research model
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3.1 Data collection and sample

The organisations selected for this study are SMEs from Spain. Previous research in the
Spanish context (e.g., Merofio-Cerdan et al. 2008a; 2008b) suggested that using IT is
crucial for firms with at least 10 and over. To ensure a minimum firm complexity in
which ITs may be relevant, the population considered in this study was the set of all
Spanish SMEs, with 14 employees or more, located in the Region of Murcia, which have
their primary business activity in one of the following business activities: manufacturing,
commercial, services and construction. A total of 2246 were identified and contacted for
participation. Data collection was conducted following two phases. First, a pilot study
was performed and, following that, a questionnaire was conducted. Five SMEs were
randomly selected from a database to perform the pilot study. Based on these responses
and subsequent interviews with participants in the pilot study, minor modifications were
made to the questionnaire for the next phase of data collection. Responses from these five
pilot-study firms were not included in the final sample. The survey was administered to
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the CEO of the companies via personal interview and the unit of analysis for this study
was the company. In total, 535 valid questionnaires were obtained, yielding a response
rate of 23.8 percent. The profile of respondents is presented in table 1.

Table 1 Sample characteristics

Profile of respondents Percentage
Industry
Manufacturing 32.07%
Commercial 29.17%
Services 15.22%
Construction 23.55%

Number of employees
10-49 74.02%
50-249 25.98%

The dataset was examined for potential bias in terms of non-response by comparing the
characteristics of early and late participants in the sample. These comparisons did not
reveal significant differences in terms of general characteristic and model variables,
suggesting that non-response did not cause any survey bias.

3.2 Measures

Measurement items were introduced on the basis of a careful literature review. The survey
questionnaire was originally designed in English as the key measures used in this study were
operationalized using already established instruments published in that language. We used
the back-translation method to ensure the validity of the translation (Brislin, 1980). Existing
scales were translated into Spanish and, where necessary, slight wording changes were
made to adapt the questions to the context of the study. The research instrument was
pretested with 5 different researchers and managers. Our primary objective was to detect
inadequate wording and facilitate the ease of administering the instrument. The results
from the pretest showed no particular bias, but some respondents had trouble
understanding certain items. We revised the wording of these items to improve their
readability. Several constructs were directly operationalized by observed variables. IT
expertise was measured by the number of IT professionals (Bordonaba-Juste et al. 2012;
Zhu et al. 2006; Zhu et al. 2004). Customer and Supplier Power were measured
following two of Porter’s (1985) concepts of five competitive forces. Such
operationalization has been previously used in the IT literature (Thong 1999; Zhu et al.
2004). Other variables were operationalized as multi-item constructs. Technology
Integration was measured as the extent of back-end and front-end information systems
and databases connectivity (Zhu et al. 2006). Commitment-based HR practices were
operationalized from previous research (Collins and Smith 2006; Delery and Doty 1996;
Youndt et al. 1996) work. Overall, 8 items were adapted to measure Commitment-based
HR practices. The use of Web 2.0 technologies for knowledge sharing measured the
extent employees participate in organizational forums, use Web 2.0 technologies for



building collective knowledge and upload information on organizational social networks
or wikis (Sigala and Chalkiti 2013).

3.3 Instrument validation

The measures from the dataset were refined by assessing their unidimensionality and
reliability. First, an initial exploration of unidimensionality was made using principal
component factor analyses. In each analysis, eigenvalues were greater than 1, lending
preliminary support to a claim of unidimensionality in the constructs. Next, confirmatory
factor analysis (CFA) was performed to establish the required convergent validity,
discriminant validity, and reliability of the constructs. This study uses EQS 6.1 to
estimate the measurement model. The measurement model presented a good fit to the data
(¥*(29)= 36.529, p=0.158; CFI = 0.98; IFl = 0.98; GFI = 0.97; RMSEA = 0.04). All
traditionally reported fit indexes were within the acceptable range. This study calculated
reliability of measures using Bagozzi and Yi’s (1998) composite reliability index and
Fornell and Larcker’s (1981) average variance extracted index. Based on the CFA
assessment, the measurement models were further refined and then fitted again.
Insignificant items were dropped.

For all the measures, both indices were higher than the evaluation criteria, namely 0.6 for
composite reliability and 0.5 for the average variance extracted. With regard to
convergent, after dropping insignificant items, all estimated standard loadings are
significant (p<0.01) and of acceptable magnitude (see table 2), suggesting good
convergent validity.

Table 2 Measurement model: confirmatory analysis and scale reliability

Construct Indicators S. Loadings t-value Reliability
Tl 0.767 - CR=0.78
Technology integration '
gy integ TI2 0.834 4.20 AVE = 0.64
IT professionals ITP na na na
Training support and HR1 0.742 - CR=0.75
employees’ interest HR2 0.814 6.59 AVE =0.61
HRS 0.43 -- CR = 0.80
Carreer plans and =0.
evaluation reporting HRY 0.78 6.52 AVE =0.57
HR8 0.94 6.33
Customer power CP na na na
Supplier power CP na na na
WKS1 0.677 -
Web 2.0 use for CR=0.78
Knowledge Sharing WKS2 0.606 4.23 AVE =0.56
WKS 3 0.597 4.24

Fit statistics for measurement model: °(29)= 36.529; CFI = 0.98; IFI = 0.98; GFI = 0.97; RMSEA = 0.04
Insignificant factors are dropped (HR3, HR4, and HR®6); (--): Fixed items; CR: Composite reliability
AVE: Average variance extracted; na. Loadings, CR and AVE are not applicable to single-item constructs.



To assess the discriminant validity, Fornell and Larcker’s (1981) criterion, that the
square root of average variance extracted for each construct (diagonal elements of the
correlation matrix in table 3) should be greater than the absolute value of inter-construct
correlations (off-diagonal elements), was used. All constructs met this criterion,
suggesting that the items share more variance with their respective constructs than with
other constructs. Table 3 also provides an overview of the means, standard deviations and
correlations of the constructs.

Table 3 Descriptive statistics and discriminant validity

Correlation matrix

Constructs Mean Standgrd
deviation
@) (2) ©) 4 ®) ® O
1. Technology integration 2.67 1.22 0.80
2. IT expertise 0.73 2.79 0.11* na
3. Training support and
ning subp 3.88 090  009* 002 078
employees’ interest
4. Career plans and
. A 3.18 0.91 0.33** 0.04 0.33** 0.76
evaluation reporting
5. Customer power 3.61 1.09 -0.06**  -0.04 0.04 -0.01 na
6. Supplier power 3.03 1.08 0.08 -0.01 -0.02 0.06 0.22**  na
7. Web 2.0 use for _
2.35 1.28 0.03* 0.23*  0.35** 0.16** 0.23* 0.06 0.77

Knowledge Sharing

Significance levels: p<0.05*; p<0.01**; na. Variance extracted is not applicable to the single-item constructs.
Diagonal values in bold represent the square root of the AVE

This study measures commitment-based HR practices as a single construct made up
of two dimensions: Training support and employees interest and career plans and
evaluation reporting. A second-order factor analysis demonstrated that the two
dimensions reflect a higher-order construct (y*(3)= 6.701; CFI = 0.99; IFI = 0.99; GFI =
0.99; RMSEA =0.04)

4 Results

This paper estimated the structural model with the EQS 6.1 software package, using
maximum likelihood estimation techniques to test the model. The fit of the model is
satisfactory (y%(51)=56.282, p=0.283; RMSEA=0.043; CFI=0.99 IF1=0.99 GFI=0.99),
suggesting that the nomological network of relations fits the data and the validity of the
measurement scales.

Figure 2 shows the standardized path coefficients with their respective significant
levels. Hypothesis 1 is was not supported, indicating that technology integration is not
related to the use of Web 2.0 technologies for knowledge sharing in SMEs. Hypothesis 2
was supported (0.16, p<0.05), this result shows that hiring specialized IT personnel in the
firm is an important factor for knowledge sharing through Web 2.0 technologies.
Hypothesis 3 was supported (0.79, p<0.01), being commitment-based HR practices the
strongest factor in the proposed model. This indicates that the presence of commitment-



based HR practices is a critical factor driving knowledge sharing through Web 2.0
technologies. Hypothesis 4 was supported (-0.29, p<0.01), while hypothesis 5 is not
supported, indicating a negative relationship between customer power and the use of Web
2.0 technologies for knowledge sharing and a non-significant relationship between
supplier power and knowledge sharing through Web 2.0 technologies. Implications of
these results are discussed in the next section.

Figure 2. Empirical results
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5 Discussion

This paper investigates the effects of five TOE factors on the use of Web 2.0 technologies
for knowledge sharing by using a data set of SMEs. The empirical results have revealed
that factors have differential effects.

Regarding the technological context, results suggested that though IT expertise is
positively associated with the use of Web 2.0 technologies for knowledge sharing, a non-
significant relationship was found for the relationship between technology integration and
the use of Web 2.0 technologies for knowledge sharing. The first finding supports recent
research (Bordonaba-Juste et al. 2012), which found that IT expertise is one of the main
factors that affect the extent of Internet/e-business use. However, the second finding
counters existing research (e.g., Zhu et al. 2006; Zhu and Kraemer 2005), which found
that technology integration is positively related to the extent of Internet/e-business use
(Zhu et al. 2006) and positively associated to Internet/e-business value (Zhu and kraemer
2005). A possible explanation to this can be that previous studies have focused on
aggregate measures of the organizational adoption and use of Internet technologies and,



within that context, technology integration may be more crucial. In contrast, within the
specific context of knowledge sharing through Web 2.0 technologies in SMEs, intangible
IT resources (O'Sullivan and Dooley 2010) such as hiring specialized IT personnel seem
to be the major technological drivers.

With Regard to the organizational context, the effect of commitment-based HR
practices on the use of Web 2.0 technologies for knowledge sharing is analyzed. The
results show a positive relation between these two constructs. This finding confirms
previous research (Collins and Smith 2006), which, though not focusing on Internet
technologies, encountered that commitment-based HR practices were significantly related
to knowledge sharing among workers. Results regarding factors from the environmental
context suggest a negative relationship between customer power and the use of Web 2.0
technologies for knowledge sharing and a non-significant relationship between supplier
power and the use of Web 2.0 technologies for knowledge sharing. These findings
partially support recent research (e.g., Chan et al. 2012; Zhu et al. 2006), which found
that competition may detract firms from using Internet technologies. Our finding also
confirms previous research using SMEs. Chan et al. (2012) found that competition
intensity is negatively related to the extent of e-collaboration use in SMEs. Thus,
knowledge sharing through Web 2.0 technologies emerges from internal organizational
and technological resources rather than from external pressure.

6 Conclusions, limitations and future research

Organizations’ survival and success depend on the effort and interactions of employees as
they possess the skills and generate knowledge to transform new ideas into innovations.
Since firms are increasingly adopting Web 2.0 technologies for collaboration and
knowledge sharing (Joo and Normatov 2013; Singala and Chaltiki 2013), it becomes
essential to assimilate Internet technologies to support information sharing and
knowledge sharing within firms. This study examines the influence of five contextual
factors on knowledge sharing through Web 2.0 technologies. This paper makes several
contributions to the literature. First, it focuses on SMEs. Previous studies in the literature
tend to focus in large businesses, with very few and recent studies analyzing Internet
technologies adoption and use in SMEs (e.g., Chan et al. 2012; Chong et al. 2009; Huy et
al. 2012). Based on a large sample of SMEs, this paper favors the generalizability of
results to SMEs. Second, using the TOE framework the usage of Web 2.0 technologies
for collaboration and Knowledge sharing is conceptualized within SMEs. More
specifically, we extend previous work by analyzing how the use of specific Internet
technologies such as the Web 2.0 affects knowledge sharing. Third, we theorized and
tested differential effects of the TOE factors on the use of Web 2.0 technologies for
knowledge sharing.

While the contributions of the present study are significant, it has some aspects
which can be addressed in future research. The sample consisted of SMEs from the
Region of Murcia (Spain). Similar studies in different countries are likely to show
different results, especially when considering high Internet intensity countries such as the
US and Finland. Therefore, in future research a sampling frame which combines firms
from different countries could be used in order to provide a more international
perspective to the subject. This research takes a static, cross-sectional picture of
contextual factors affecting the use of Web 2.0 technologies for knowledge sharing,
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which makes it difficult to address the issue of how contextual factors and their
importance may change over years. A longitudinal study could enrich the findings.
Moreover, the key informant method was used for data collection. This method, while it
has advantages, also suffers from the limitation that the data reflects the opinions of one
person. Future studies could consider research designs that allow data collection from
multiple respondents within an organization. These suggestions should be taken into
account in future studies to increase the validity of our findings.
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Appendix. Measures

Variables

Description

Technology Integration

TI1

IR2

IT expertise (ITP)

Commitment-based HR
practices

HR1
HR2
HR3
HR4
HR5
HR6
HR7
HR8

Customer Power
Supplier Power

Web 2.0 use for
Knowledge Sharing.

W2KS1

W2KS2

W2KS3

Extent to which the website is electronically integrated with back-end
systems and databases (1-5)

Extent to which company databases are electronically integrated to
that of business partners (clients, suppliers...) (1-5)

Number of IT professionals (#)

Employees’ interest are taken into account for decision-making (1-5)
Our company support employees willing to take further training (1-5)
Our company helps employees achieving work-life balance (1-5)
Selection processes are formalized and rigorous (1-5)

Our company has established career paths (1-5)

Promotion is based on objective criteria (seniority, objectives...) (1-5)
Performance appraisals are conducted on a regular basis (1-5)

Employees are informed about their performance appraisals (1-5)

Extent of pressure clients exert on purchasing conditions (1-5)

Extent of pressure suppliers exert on purchasing conditions (1-5)

Extent to which the employees participate in organizational electronic
discussion forums (1-5)

Extent to which Web 2.0 technologies are used for building collective
knowledge (1-5)

Extent to which the employees upload information on organizational
social networks or wikis (1-5)

Note. (1-5): five-point Likert-type scales; (#): continuous variable.
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