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ABSTRACT

This paper examines the influence of personal
characteristics of community within the vicinity of
rural telecentres on the relationship between adoption
of ICT and value creation. The aim was to identify
characteristics of members of the community that
have positive or negative influence on the adoption of
the telecentre in order to gain socio-economic impact.
A survey was conducted among the community
within the vicinity of the telecentres where data was
gathered on respondents’ demography, their
perceptions on availability of ICT facilities at the
telecentre, and the benefits gained from using the ICT
facilities. The Diffusion of Innovation theory was
used to guide the research and moderating analysis
was used as data analysis. Results show that age,
gender, marital status and PC ownership as significant
moderators that affect the relationship between
telecentre adoption and value creation.

Keywords: Bridging Digital Divide, socio-economic,
Diffusion of Innovation.

I.  INTRODUCTION

Telecentre project is one of the Information and
Communication Technology (ICT) initiatives that has
been proven to be successful in bridging digital divide
(BDD) amongst the underserved community who
mainly reside in rural areas (Nor ladah et al., 2015;
Zulkhairi et al., 2015). Bridging digital divide
involves efforts in reducing the gap of disparities in
adopting ICT among members of the community. It is
seen as giving values towards the benefit of
development generated through ICT rather than
merely having physical access to ICT (EPU, 2007).
The National Strategic Framework for Bridging
Digital Divide (NSF-BDD) (Yogeesvaran, 2007) is a
national policy established by the Malaysian
government as a guide towards BDD. The
framework sets socio-economic development as being
the indicator to mark the success of ICT initiatives for
the community which is termed as value-creation.
This includes any action related to the use of
telecentre that increases the worth of goods, services
or even businesses (Zulkhairi et al., 2015). To achieve
the value-creation state, the served community has to
partake technology as part of their daily routines, and
this is referred to as “adoption”.

Telecentre is not just a public space where people can
access ICTs facilities and services but also has
become a gathering hub where local community can
get together to access and produce relevant and useful
information (Bailey, 2009; Gomez & Gould, 2010).
Such centre can also be considered as a centre of
developing human resource in IT as well as to the
overall community development. This is evidenced
by Zulkhairi et al. (2015) who indicated that the
establishment of the centres have given opportunities
for the rural communities to access information,
obtain jobs, improve soft and technical skills, provide
study opportunities, and generate income. These are
among the values that the community attained by
adopting telecentre.

Obtaining access to ICTs and using them actively has
been linked to the advantages of demographic and
socio-economic characteristics, namely; income,
education, geographic location (urban-rural), skills,
awareness, political and cultural perspectives. In this
context, it is equally important to ensure that all
clusters of society in Malaysia have equitable access
to ICT and have the adequate capacity to improve
their socio-economic status as a result of the digital
access. The level of ICT uptake by the members of
the community as part of their daily routine depends
on who they are. Mohamad Amir et al. (2012),
Johansson Hedberg (2011) and Mukerji (2009)
indicated that the access and use of telecentre were
related to the socio-economic status of the
community, which includes age, gender, education,
and occupation. The types of occupation provide
indications of individuals’ income status.

Many studies reported that youths tend to participate
more actively compared to the older generations
(Zahurin, 2014; Abu Samah et al., 2013; Attwood et
al., 2013; Gomez & Camacho, 2013; Zulkhairi et al.,
2012; Mohamad Amir et al.,, 2012; Mohammad
Badsar et al., 2011; Bailey & Ngwenyama, 2010).
The youngsters were frequent users of telecentre as
they were recognized to be ‘“naturally close” to
technology (Gomez & Camacho, 2013). It was also
found that they wused telecentres mainly for
entertainment and social networking (Zulkhairi et al.,
2012). Apart from that, other purposes include to
search for education-related information, do their
school homework or college assignments (Gomez &
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Camacho, 2013; Mbatha, 2015). On the other hand,
most of the older adults use technology to update and
obtain information, and to communicate with
relatives and friends (Frias et al.,, 2011). Hence,
economic benefits from such usage were not that
obvious, but they did gained social-related benefits
from its usages.

With regards to gender, some studies indicated that
there are more males than females (Johansson
Hedberg, 2011; Kumar & Best, 2006), some said that
females dominate (Mohammad Badsar et al., 2011;
Abu Samah et al., 2013) whilst others showed not
much difference between the number of male and
female users (Gomez & Camacho, 2013). Low
education and literacy level were identified as barriers
for women access to telecentre (Bailey &
Ngwenyama, 2009; Mohammad Badsar et al., 2011;
Terry & Gomez, 2011;). However, Lesame (2008)
and Hansson et al. (2010) indicated that upon
receiving appropriate ICT trainings, women can be
empowered to maximize the use and benefits of
technology, eventually enable them to compete
successfully in the global information economy, with
their male counterparts, and play a leadership role in
its development. Ray and Prasad (2014) supported
these by indicating that telecentre appears to be more
women friendly as education-driven activities were
found to be more attractive to women.

Pertaining to users’ income status and education,
Zulkhairi et al. (2009) study showed that majority of
the telecentres’ users were mainly those from low to
middle income, and with a high school or college
education. This was also supported by Mohammad
Badsar et al. (2011), and Gomez and Camacho
(2013). Among the reasons for such situation is that
telecentres are mainly situated in the rural or
suburban areas as they are established to serve those
that could not afford to have ICT facilities at home
(Gomez, (2014); Prado & Janbek, 2012; Kyobe,
2011; Walsham, 2010). It was also known that people
in the rural areas are less educated as compared to
their counterparts in the urban area (Gomez, (2014);
Rajapakse, 2012; Johansson Hedberg, 2011).

Figure 1 depicts the potential effects of the various
elements of personal characteristics of telecentre
users on the relationship between adoption of ICT
facilities at the telecentre and value that can be
created from using the telecentre.

Age Gender Marital Educ
Adoptio \/ Valqe

n Creation

Family Income PC Own Usage

Figure 1. Conceptual model of Telecentre Value Creation with
Personal Characteristics as moderators

Based on the literature review, these elements were
formulated as eight hypotheses as potential
moderators to study the effect of adoption on value
creation.

Il. METHODS

A survey was conducted among members of telecentre
communities in the northern region of Peninsular
Malaysia, covering the states of Perlis, Kedah and
Penang. A total of 430 questionnaires were distributed
to 19 telecentres with 392 returns. Eight
questionnaires were discarded due to missing values
leaving the remainder of 384 as useful data.

Reliability tests were calculated to check for internal
consistency of responses. The results show that values
of the Cronbach’s alpha range from 0.892 to 0.953
which are above the minimum value of 0.60 as
suggested by Hair et al. (2006). This indicates that the
responses were reliable with acceptable internal
consistency.

The sample used for data analysis was based on the
384 respondents from rural communities in the
northern region. Following Rogers’ Diffusion of
Innovation Theory (Rogers, 2003), the sample data
captured respondents’ demography, their perception
on the adoption of the telecentre in terms of relative
advantage, compatibility, complexity, trialability and
observation, and their perception on the adoption of
ICT facilities at the telecentre. Table 1 depicts the
summary of selected variables of interest in this study.

Table 1. Summary of selected variables

Variable | Scale Value %
Age Dicho- | 0 (Young) 255 | 66.4
Category | tomous | 1 (Old) 129 | 33.6
Gender Dicho- | 0 (Female) 198 | 51.6

tomous | 1 (Male) 186 | 48.4
Marital Dicho- | 0 (Not Married) 213 | 55.8
Status tomous | 1 (Married) 169 | 44.2
Educ Dicho- | 0 (Not Educated) 303 | 78.9

tomous | 1 (Educated) 81| 211
Family Dicho- | 0 (Small-Medium) 190 | 50.9
Size tomous | 1 (Large) 183 | 49.1
Income Dicho- | 0 (Hardcore/Poor) 301 | 90.9
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Table 2. Assumptions for Moderated Multiple Regression

Assumptions

Assumption 1 | Dependent  variable  should be
measured on a continuous scale.
Assumption 2 | Independent  variable should be

continuous and moderator variables are
dichotomous.

Level tomous | 1 (Medium-Rich) 30 9.1

PC Own | Dicho- | 0 (No) 213 | 56.2

tomous | 1 (Yes) 166 | 43.8

Usage Dicho- | 0 (Never/Seldom) 137 | 36.9

Exp tomous | 1 (Frequent) 234 | 63.1
Adoptio | Contin | Min. 1.38
n uous Mean 3.99
Max. 5.00
Value Contin | Min. 1.10
Creation | uous Mean 3.92
Max. 5.00

Assumption 3 | Independence of observations (i.e.,

independence of residuals).

A. Data Analysis

Data analysis was carried out to determine the
moderating effect of variables representing personal
characteristics of respondents and their influence on
the relationship between adoption of the telecentre and
value creation. According to Baron and Kenny (1986)
a moderator variable is a qualitative or quantitative
variable that affects the direction and/or strength of
the relationship between an independent variable and a
dependent variable. Hence, in this study the first
hypothesis (Hi) is to determine whether the
relationship between adoption and value creation is
different for young and elderly people. Likewise, the
second hypothesis (H>) is to determine whether the
relationship between adoption and value creation is
different for male and female respondents. The third
hypothesis (Hs) is to determine whether marital status
affects the relationship between adoption and value
creation. Whereas hypothesis 4 (H4) is to examine
whether the relationship between adoption and value
creation is affected by whether a person is educated or
not. It is also interesting to test for hypothesis 5 (Hs)
to determine whether family size has an effect on the
relationship between adoption and value creation.
Equally interesting is to study the effect of household
income and its influence on adoption and value
creation as formulated in hypothesis 6 (He). The
seventh hypothesis (H-) is to determine whether the
influence of adoption on value creation is different
between owners of PC and non-owners. Lastly
hypothesis 8 (Hg) is to determine whether there is a
different effect in usage experience on adoption and
value creation.

To test these hypotheses, moderated multiple
regression was carried out with value creation as the
dependent variable, adoption as independent variable,
and variables representing the personal characteristics
as the candidate moderator variables. However,
before moderating analysis can be done, eight
assumptions of multivariate analysis will have to be
met. These assumptions are listed in Table 2 along
with the corresponding evidence from performing the
exploratory data analysis on the sample data.

Assumption 4 | There needs to be a linear relationship
between the dependent variable and the
independent variable for each group of

the dichotomous moderator variable.

Assumption 5 | Homoscedasticity or homogeneity of
variance, which is when the error
variances are the same for all
combinations of dependent and

moderator variables.

Assumption 6 | No multicollinearity issue.

Assumption 7 | No significant outliers.

Assumption 8 | Residuals (errors) are approximately

normally distributed.

Assumptions 1 and 2 were met as presented in Table
1. Independence of observations for Assumption 3
used the Durbin-Watson residuals computed as part
of the linear regression analysis. The result shows a
value of 1.90 which is well within the recommended
range of 1.5 to 2.5. For Assumption 4, the strategy
for determining whether or not a relationship is linear
is based on significance tests for the Pearson r
correlation coefficient. If the correlation coefficient
between an independent variable and a dependent
variable is statistically significant (its probability is
less than or equal 0.05 level of significance), we will
conclude that the relationship is linear. The data set
was split into the different personal characteristics
categories representing the two groups of the
dichotomous variables. The Pearson Correlation for
all groups is significant, therefore, the assumption of
linearity is evidenced.

For Assumption 5, Levene statistic was used to test
for homoscedasticity. Test of homogeneity of
variances was carried out across the groups for
combination of the moderating variables and the
dependent variable. To carry out this procedure,
homogeneity of variance test using the one-way
ANOVA was carried out with the dependent variable
ValueCreation fitted with the moderating variable as
the factor variable. The null hypothesis for the test of
homogeneity of variance states that the variance of
the dependent variable is equal across groups defined
by the independent (moderating) variable, i.e., the
variance is homogeneous.

The results for age, gender, marital, and PC
ownership categories, show that the probability
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associated with Levene statistic is greater than the
significant level (p > 0.05), hence fail to reject the
null hypothesis and conclude that the variance is
homogeneous. On the other hand, Education, Family,
Income and Usage categories show that the
probability of the Levene statistic is less than the
significant level (p < 0.05), hence the null hypothesis
was rejected and conclude that the variance is not
homogeneous.

For Assumption 6, multicollinearity can be
determined by performing linear regression on the
independent variable Adoption and Value Creation
for each group of the data set and check for
collinearity diagnostic. A Variance Inflation Factor or
VIF of greater than 5 is generally considered evidence
of multicollinearity. The results show VIF of 1 across
all the variables.

Assumption 7 deals with extreme outliers, which are
data points that appear to be significantly different
than the majority of the data. Outliers for the
dependent variable were detected by taking the
difference between the first and third quartiles and
multiply by a multiplier factor (g) of 2.2, adding its
product to the third quartile for the upper limit and
subtracting from the first quartile for the lower limit
of the data point (Hoaglin and Iglewicz, 1987). Data
points exceeded the upper limit or less than the lower
limit were considered extreme outliers. These were
then replaced with the mean and the process was
repeated until no extreme outliers detected in the data
set. The extreme values were all within the upper and
lower bounds which meet the condition set by
Assumption 7.

Assumption 8 requires that the residuals are normally
distributed. Residuals are gaps between actual
dependent variable less its estimated values. The
residuals should be normally distributed for
regression to proceed. The Shapiro-Wilks test of
normality was conducted on the standardized
residuals with adoption predicting value creation. The
result shows a p-value < 0.05 indicating the null
hypothesis was rejected which indicates the residuals
are not normally distributed. However, a visual
inspection of the normality plot shows an indication
of normality in the residual distribution. Figure 2
shows the histogram for the normality plot.

Histogram
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Figure 2. Normality Plot

Since four of the eight variables of personal
characteristics were supported, moderation analysis
was carried out on these four variables, namely Age,
Gender, Marital Status and PC Ownership. With all
the eight assumptions satisfied, it is now possible to
carry out the moderated multiple regression.

I1l.  FINDINGS
Hi: Age moderates the effect of adoption on
Telecentre Value Creation.

The results show a significant model fit with R?= .794
and a significant interaction variable (p=0.000), hence
hypothesis 1 is supported, that is, age moderates the
effect of adoption of the telecentre on value creation.
Since the coefficient of the interaction variable
Product (-.074) is negative and the moderator variable
AgeCat (-.044) is also negative, there is negative
effect of adoption on value creation. The negative
coefficient of the moderator variable suggests young
people (the direction moving from old (1) to young
(0)) tend to decrease value creation resulting from
adoption of the telecentre.

H2: Gender moderates the effect of adoption on
Telecentre Value Creation.

The results show a significant model fit with R?= .796
and a significant interaction variable (p=0.000), hence
hypothesis 2 is supported, that is, gender moderates
the effect of adoption of the telecentre on value
creation. Since the coefficient of the interaction
variable Product (-.074) is negative and the moderator
variable GenderCat (.072) is positive, there is
negative effect of adoption on value creation. The
positive coefficient of the moderator variable suggests
male gender (the direction moving from female (0) to
male (1)) tend to decrease value creation resulting
from adoption of the telecentre.

H3: Marital Status moderates the effect of adoption
on Telecentre Value Creation.

The results show a significant model fit with R?=.794
and a significant interaction variable (p=0.000), hence
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hypothesis 3 is supported, that is, marital status
moderates the effect of adoption of the telecentre on
value creation. Since the coefficient of the interaction
variable Product (-.074) is negative and the moderator
variable MaritalCat (.002) is positive, there is
negative effect of adoption on value creation. The
positive coefficient of the moderator variable suggests
married people (the direction moving from single (0)
to married (1)) tend to decrease value creation
resulting from adoption of the telecentre.

H7: PC Ownership moderates the effect of adoption
on Telecentre Value Creation.

The results show a significant model fit with R?= .794
and a significant interaction variable (p=0.000), hence
hypothesis 7 is supported, that is, PC ownership
moderates the effect of adoption of the telecentre on
value creation. Since the coefficient of the interaction
variable Product (-.073) is negative and the moderator
variable PCcat (-.015) is also negative, there is
negative effect of adoption on value creation. The
negative coefficient of the moderator variable
suggests people with no PC (the direction moving
from Yes (1) to No (0)) tend to decrease value
creation resulting from adoption of the telecentre.

IV. CONCLUSION

The results of this study show certain aspects of
personal characteristics have significant moderating
role on the effect of adoption of a telecentre on a
community socio-economic value creation. In
particular age, gender, marital status and PC
ownership tend to moderate the relationship between
adoption of the telecentre and value creation.
Examining the age category, this study found young
people tend to have negative effect on value creation
when adopting the telecentre. In the gender category,
finding of this study indicates males tend to decrease
value that can be created when adopting telecentre.

This study also found marital status to be a significant
moderator, in which married people tend to contribute
less when adopting the telecentre. In terms of PC
ownership, this study found people with no PC tend
to contribute less to the value that can be created
when using the telecentre. Other personal
characteristics such as education level, family size,
income and frequency of use were found not to have
significant moderating effect on the relationship
between adoption and value creation.

Overall, results of this study may throw some light on
sustainability of the telecentre in terms of socio-
economic value creation with certain personal
characteristics of the community. Past studies have

shown positive significant relationship between
adoption and value creation. This trend is expected to
continue to grow in the future.

With additional hindsight from this study, telecentre
managers and stakeholders can make necessary
adjustments in formulating programs for telecentres
based on personal demography as suggested by
Hansson et al. (2010), Ray and Prasad (2014) and
Zulkhairi et al. (2015). This will further enhance the
national policy on bridging the digital divide that
specifies adoption of the telecentre as having higher
socio-economic impact as described in the National
Strategic Framework for Bridging the Digital Divide.

Future work can extend this study by examining the
other personal characteristics not found to be
significant moderators by transforming the variables
in satisfying the multivariate assumption of
homoscedasticity that was not supported in this study.
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