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How internet penetration into rural communities changes
demographics of rural entrepreneurs

Abstract

A structural equation model is estimated in order to investigate whether availability of Internet access affects the
demographic profile of nascent entreprencurs in rural areas. We find that a push effect of low-income is counteracted
by the inability to be online; less educated and older individuals are less likely to start their own business in a new
environment, while more educated and younger individuals are more likely to do so. The results also suggest that
households with children might be more comfortable with self-employment in the post-Internet environment than they

were in the pre-Internet environment.

Keywords: rural entrepreneurship, internet adoption, demographics.

Introduction

Entrepreneurship was traditionally considered a
sustainable  development strategy for rural
communities, where regular employment is often
unavailable for a variety of reasons (e.g., Lewis,
1954; Harris and Todaro, 1970). Therefore,
researchers and practitioners have been interested in
factors that facilitate entrepreneurial activities
among rural residents.

Many researchers pay particular attention to nascent
entrepreneurs (startups in their planning phase) for
two reasons. First, entrepreneurial intentions remain
the best single predictor of entrepreneurial behavior
(Krueger, 2000; Shepherd and Krueger, 2002).
Second, Krueger (2008) suggests that the failure of
an intention to be realized as an action might reflect
a barrier to the action (e.g., insufficient resources,
social norms, lack of information and/or expert
advice) that could be compensated by the
appropriate policies. Existing literature suggests that
major determinants of entrepreneurial intentions
include unemployment, lack of income, fear of
job loss, dissatisfaction with the entrepreneur's
previous job (e.g., Cromie and Hayes, 1991), as
well as potential for increased life satisfaction
(e.g., Schjoedt and Shaver, 2004). In addition,
demographic factors such as gender, age,
education level, marital status, and ethnicity are
repeatedly reported as strong correlates of
entrepreneurial intentions and actions (see Gartner
et al., 2004 for a review).

Demographic factors are easily observable.
Consequently, various entrepreneurial educational
and support programs were designed for
demographic groups that have been shown to have
particular problems related to entreprencurial
activities. For example, women and minorities have
been shown to have greater challenges in accessing
funding, major accounts, and government contracts
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(Brush et al., 2008). Practitioners and policy makers
took into account this result: In addition to the
programs that target all demographic groups equally
(e.g., Small Business Development Centers,
industrial extension programs, business incubators,
science parks), various educational and support
programs target exclusively females (e.g., Annie’s
Project) or minorities (e.g., Minority
Entrepreneurship Program).

The advent of the Internet in rural areas is
expected to change their economic environment
dramatically. Some researchers predict that
Internet availability promotes rural development.
Varian et al. (2002) note that the Internet can
compensate for business distance from major
markets by increasing  market choices,
information choices, and continuous education
opportunities. Lehr et al. (2006) suggest that
availability of the Internet has a positive effect on
entrepreneurial intentions and actions; and
therefore communities without Internet access
may lag in employment growth and number of
businesses. Other studies are more cautious in
their conclusions about the effects of Internet
penetration on rural development. For instance,
Cumming and Johan (2009) suggest that the effect
of Internet adoption may not necessarily be
homogeneous across regions, communities, and
industries.

Some studies suggest that even in communities where
broadband Internet is available, not all demographic
groups take equal advantage of Internet access
(Bimber, 2000). In particular, age, income, education,
and social standing have been shown to correlate
positively with user demand for Internet services
(Dwivedi and Lal, 2007). Furthermore, females are
found to use Internet services less often than men
(Bimber, 2000). The documented -correlation of
demographic characteristics and both the tendencies to
adopt and use the Internet and to form entrepreneurial
intentions motivate the research question of the present
study. In particular, we ask:
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If different demographic groups adopt the
Internet at different rates, and the Internet
has a positive effect on entrepreneurial in-
tentions, does the Internet penetration
change the demographic profile of nascent
entrepreneurs in rural areas?

In order to answer this question, we employ a
structural equation model (SEM) approach. Unlike
ANOVA, logit, or probit models, SEM can not only
investigate the correlation between demographic
characteristics and entrepreneurial intentions, but
also examine separately the direct and indirect
(through the mediating effect of Internet access
availability) effects of demographic characteristics
on entrepreneurial intentions.

The rest of the paper is organized as follows: The
next section reviews relevant literature on
entrepreneurship and technology adoption. This is
followed by sections presenting the methodology
and results of the analysis. The concluding section
discusses policy implications of the results.

1. Demographics, entrepreneurship, and Internet
adoption

The present study builds on findings from three
research areas: (1) demographics of
entrepreneurship, (ii) determinants of Internet
adoption and use, and (iii) the role of Internet in the
development of new businesses and their success.
This section provides a brief review of the relevant
literature in each of the three areas.

1.1. Demographics of entrepreneurship. A
number of studies reported a strong correlation
between entrepreneurial intentions and actions
and demographic factors such as household
income, age, ethnicity, gender, education, and
marital status. For instance, the rates of nascent
entrepreneurship are reported to be highest in the
age category of 25 to 34 years old (Reynolds,
1997). The probability of starting a new business
declines with age (Reynolds, 1997), with the
effect shown to be stronger for women than for
men, especially in transition economies (Lauxen-
Ulbrich and Leicht, 2002).

Aldrich and Waldinger (1990) report distinctions
in the rate of entrepreneurship across ethnic
groups and connect them to disparity in resources
available to different ethnic groups. Other
research suggests that low-income individuals are
often pushed into entrepreneurship by insufficient
income (Verheul et al., 2002).

Males are found to be more active as entrepreneurs
than females (Reynolds, 1997). On the other hand,
females are reported to be less likely to have strong
ties to the workplace (Briton, 1998) and more likely

82

to become entrepreneurs when facing limited
employment options.

Females are also found to be more likely to
withdraw from employment when they reach the
child-rearing age and return to employment later
when their children have grown up (Charles et al.,
2001). Furthermore, households with growing
children often have to rely on a single income, since
mothers often do not consider regular employment
or entrepreneurship as an acceptable option during
this time (Charles et al., 2001).

Overall, the family structure strongly affects an
individual's decision to choose self-employment
over a wage employment. Generally, if the head of a
household is responsible for maintaining the family,
he or she is more likely to prefer activities that
involve fewer risks (Unger and Crawford, 1992;
OECD, 2001).

The effect of education on entrepreneurial actions is
generally found to be nonlinear. For instance, both
the individuals with only a high school education
and those with more than a college education are
more likely to start their own business than other
education groups (Dickson et al., 2008).

1.2. Determinants of Internet adoption and use.
Existing theories of technology adoption (Davies,
1979; Mahler and Rogers, 1999) suggest that the
penetration rate over time follows an S-curve with
three well-defined stages in the adoption process.
During the first stage, the rate of adoption is
relatively low, as only early adopters take up the
technology. During the second stage, the rate of
adoption is the highest, and a majority of the
potential users start utilizing the technology. During
the third and final stage, the rate of adoption slows
down as late adopters join in (if they ever do).
Chaudhuri et al. (2005) suggest that the U.S. is now
at the third stage of Internet adoption and that the
penetration rate is leveling. However, they also
recognize the lag in Internet adoption among rural
households.

A number of studies document correlations between
demographic factors and Internet adoption and use.
For instance, the National Telecommunications and
Information Administration (NTIA 1995, 1998,
1999, and 2000) reports correlations between
Internet adoption and usage and four demographic
characteristics — household income, education level,
race, and age. These findings are supported by
Choudrie and Dwivedi (2006) who also find age,
gender, income, and education to be the factors
distinguishing between adopters and non-adopters.

Empirical studies suggest that early adopters of
Internet are more entreprencurial, wealthier, and



more educated (Leamer and Storper, 2001). Most
surveys also find that income positively correlates
not only with the access-at-home, but also with the
access-at-large (NTIA 1998, 1999, 2000 and 2002;
Leigh and Atkinson, 2001). Well-educated married
white or Asian individuals are more likely to be
online than those not sharing these characteristics.
Furthermore, females, from approximately age 20 to
age 50, are more likely to be Internet users than men.
From about age 60 and older, men have higher rates of
Internet use than women (NTIA 2001, 2002).

Finally, due to the novelty of Internet technology
and its association with computers, younger
individuals are presumed to be more inclined to
access the Internet than older ones (NTIA 2002).

1.3. Internet and businesses development and
success. The importance of an infrastructure that
supports knowledge transmission and
communication for entrepreneurship is emphasized
by many researchers (cf. Audretch, 2007a, b).
Lumpkin and Dess (2004) describe how four
Internet-specific activities — search, evaluation,
problem-solving, and transaction — add value to
businesses. Empirical studies attribute the
acceleration of productivity growth in the United
States since 1995 to the greater investment in
information and communication technologies
(Jorgenson, 2001). Lehr et al. (2004) report that
communities, where mass-market Internet was
available by December 1999, experienced more
rapid growth in employment, the number of
businesses overall, and businesses in IT-intensive
sectors between 1998 and 2002. More recently,
Crandall et al. (2007) find similar results, though the
scope of their analysis is limited to employment and
output only. Furthermore, many researchers
speculate that Internet availability might be
particularly valuable to the remote rural
communities since it can compensate to some
degree for distance from major markets (e.g.,
Stenberg and Morehart, 2006).

Other studies are more cautious and advocate a
more careful consideration of Internet adoption's
effects while acknowledging its positive impact. In
particular, it is suggested that the effect of Internet
adoption may not necessarily be homogeneous
across regions, communities, and industries.

For instance, ConnectKentucky Technology
collected data on Internet availability in Kentucky
counties in September of 2007. Nearly 11,000 adults
representing each of Kentucky’s 120 counties were
surveyed on their use of computers, the Internet, and
technology in general. Shideler et al. (2008) used a
modified growth model as the theoretical foundation
for the linear regression analysis of this data to
investigate the relationship between Internet
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adoption (i.e., the number of households subscribing
to high-speed broadband service) in Kentucky
counties and employment growth in these counties.
They find that Internet deployment positively
correlates with employment growth in mining,
construction, and information, administration,
support, waste management, and remediation
services. However, they also find that Internet
adoption negatively correlates with employment
growth in accommodation and food services.

Cumming and Johan (2009) find that Internet
availability may reduce profits for small firms in
remote locations by increasing the degree of
competition. Consequently, while Internet adoption
may facilitate entrepreneurship in larger Internet
communities through agglomeration across areas
with pre-existing clusters of real entreprenecurial
activities, it may also result in a decrease of
entrepreneurship in smaller and more
geographically remote Internet communities. In fact,
Galloway (2007) questions whether Internet access
in rural areas has the potential to contribute to
economic development at all. In particular, she finds
that rural businesses tend to lack propensity for
growth and  diversification and  therefore
accessibility for them may be an issue secondary to
lack of enterprise activity in rural areas. The
conflicting reports about the effect of Internet
diffusion on rural communities suggest that more
research is needed in this area.

To summarize, the literature suggests different
demographic groups engage in entrepreneurial
activity and adopt/use the Internet at different rates.
Since Internet access may help to start one’s own
business, the availability of Internet access may
trigger growth in the number of startups among the
demographic groups that adopt and use Internet
more actively (e.g., white, educated, younger,
married individuals with higher income). In
addition, the availability of Internet access might
increase the number of female entrepreneurs of a
child-bearing age, since they may decide to engage
in home based e-commerce while staying home and
taking care of their children. Consequently, the pre-
Internet ~ demographic  profile  of  nascent
entrepreneurs might change in the wake of wider
availability of Internet access.

2. Research methodology

2.1. General approach. The general goal of this study
is to evaluate the effect of Internet access availability
on the demographic profile of nascent
entrepreneurship in rural areas. Univariate or
multivariate ANOVA is traditionally used to evaluate
differences between groups of individuals based on
their characteristics. The binary choice models, such as
probit and logit, are also often used for analysis of
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determinants of a choice among multiple options.
However, it is also recognized that ANOVA, probit
and logit models were primarily designed for
identifying predictors. They are not well suited for
studying interdependent systems because they do not
capture well the indirect effects (i.e., relationship
between two variables through a third variable).

The probit and logit models may capture the indirect
effects to some degree through the interaction terms,
but they both test only correlations and not the
casual relationships between variables. However,

a.

Demographic

structural equation models (SEM) are best suited for
the estimation of causal relationships, as well as
direct and indirect effects (Joreskog and Sorbom
1984). Since the demographic variables are
expected to correlate with both the entrepreneurial
actions and the decision to adopt the Internet, and
Internet adoption in turn is expected to trigger
entrepreneurial actions, the SEM approach is ideally
suited for the purposes of the present study.

The path diagram presented in Figure 1 is the first
step in constructing a structural equation model.

d Entrepreneurial

characteristics

In-home internet

intentions

Entrepreneurial

access

Demographic
characteristics

intentions

Notes: a — direct effect of demographic characteristics on in-home Internet adoption; b — direct effect of in-home Internet adoption
on entrepreneurial intentions; ¢ — direct effect of demographic characteristics on entrepreneurial intentions; a+b — indirect effect of
demographic characteristics on entrepreneurial intentions through the mediating effect of in-home Internet access; d=a+b+c — total

effect of demographic characteristics on entrepreneurial intentions.

Fig. 1. Direct, indirect and total effects of demographic characteristics on the entrepreneurial actions

Figure 1(a) shows the (overall) correlation of
demographic characteristics and the probability of
forming entrepreneurial intentions (i.e. the fotal
effect of demographic  characteristics on
entrepreneurial intentions, arrow d). However, the
observed correlation between the two cannot reveal
the mediating effect of Internet access availability
on entrepreneurial intentions. Therefore, Figure 1(b)
decomposes the total effect into a direct effect and
an indirect effect of demographic characteristics on
entrepreneurial intentions. The former reflects the
impact of demographic characteristics on the
probability of forming entrepreneurial intentions
(arrow ¢). The latter represents a combination of the
direct impact of demographics on the adoption of in-
home Internet (arrow @) and a direct impact of in-
home Internet access on entrepreneurial intentions
(arrow b). Taken together (arrow a + arrow b +
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arrow c¢), these effects represent the total effect of
demographic characteristics on forming
entrepreneurial intentions.

The importance of this diagram is in decomposition
of direct and indirect effects of the demographic
variables. For example, as discussed earlier,
literature suggests that low income has a positive
direct effect on entrepreneurial intentions and
actions (c>0 in Figure 1b). At the same time, low
income is found to have a negative direct effect on
Internet adoption (¢<0 in Figure 1b). Finally, the
literature suggests that in-home Internet access
increases the probability of forming entrepreneurial
intentions in individuals (b>0 in Figure 1Db).
However, if low-income individuals are not likely to
pay for in-home Internet access, then their
entrepreneurial intentions are not likely to be



positively affected by the availability of Internet
access to the same extent as entrepreneurial
intentions of individuals with higher income (a+b<b
in Figure 1b). Furthermore, if the negative effect of
low income on the probability to adopt in-home
Internet access is strong enough (-a>b & a+b<0 in
Figure 1b), then low income individuals are less
likely to be represented among nascent
entrepreneurs in the post-Internet environment as
they were in the pre-Internet environment
(a+b+c<c in Figure 1b). Since the overall effect of
the demographic variables is now a composite of
two effects, prior literature can be relied upon only
to suggest qualitative changes in correlation
between demographic characteristics (i.e., income,
gender, marital status, age and education) and
entrepreneurial intentions. The present paper tests
whether the mediating effect of the Internet on the
relationship between demographic characteristics
and entrepreneurial intentions is likely to be
statistically significant.

2.2. The model. The theoretical relations shown in
Figure 1 can be represented through the system of
structural equations (Joreskog and S6rbom, 1984).

n=Bn+I'é+J

m {o O}M {711 m} g Haﬂ)
= + Dl
7, B 0]n, Yao o Y £ ¢,

where 77; and 77, are dependent (endogenous) variables
(in-home Internet access and entrepreneurial actions,
respectively), &is the vector of independent

(exogenous) variables, S is a coefficient relating the
dependent variables, ['is a matrix of unknown
coefficients that reflects the influence of the exogenous
variables on the endogenous variables, and ¢ is a

vector of error terms.

The arrows in Figure 1b are assumed to support the
argument that in-home Internet access drives
(influences) entrepreneurial intentions. However, as
a starting point at the estimation stage, we use bi-
directional arrows to represent the relationships
between the two variables — in-home Internet access
and entrepreneurial intentions — without an
explicitly defined causal direction. This approach is
used because these variables may potentially affect
each other. That is, not only does Internet access
positively affect entrepreneurial intentions, but also
individual entrepreneurial intentions might influence
individual decision to acquire in-home Internet
access. The more general relation can be also
represented through the system of structural
equations (1) (Joreskog and S6rbom, 1984) but with
the matrix B of the general form.
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For both models we compute and compare goodness

of fit (GOF) indices which include XZ/DF, RMSEA,
CFI and IFI. The baseline model is analyzed using
the Amos 4.0 program (Arbuckle and Wothke,
1999). The model with the best fit should prove the
directional influences (Clissold, 2004).

Since we are particularly interested in possible
indirect effects of the demographic variables on the
probability of starting one’s own business through
the effect on Internet adoption, we also employ the
Sobel test to determine whether the observed
indirect effects are statistically different from zero.
Specifically, we define the indirect effect as a
product of the direct effect, a, of demographic
variables on Internet access and the direct effect, b,
of the Internet access on entrepreneurial action
(Figure 1). The standard error of the indirect

effect, s , , is then given by

2 ab o

2.2 2.2 2.2
sabz\/b s.+a’s, +s.s,. (2)

The Sobel test suggests that the indirect effect is
significant if the ratio ab/s, is greater than a

critical value from the standard normal distribution
appropriate for a chosen level of statistical
significance (Sobel, 1982).

2.3. Data. 2.3.1. Background. To evaluate the effect
of Internet access availability on the demographic
profile of nascent entrepreneurship in rural areas,
the present paper uses the unique dataset collected
in rural Kentucky (a southern state of U.S.) between
summer of 2005 and summer of 2006. It is worth
noting that rural development is a particularly
important problem for Kentucky, since 52 percent of
the state population lives in rural areas compared to
18 percent nationwide (Innovation and Information
Consultants, 2006). According to the U.S. Bureau of
Labor Statistics, per capita income in Kentucky,
while following a similar trend, lagged behind the
U.S. average over the last 10 years. For instance, in
2006, per capita income was $36,714 in the U.S.
and $29,729 in Kentucky. The unemployment rate in
Kentucky has been traditionally higher than the
national average (6.1 percent vs. 5.1 percent,
respectively, in 2005). Finally, per capita income in
nonmetropolitan areas of Kentucky was more than
$10,000 below that in metro areas ($23,751 vs.
$34,219). In 2005, twenty-five nonmetropolitan
Kentucky counties reported unemployment rates
more than 1.5 times higher than the U.S. average. In
2005, the poverty rate in Kentucky was estimated at
16.9 percent compared to 13.3 percent in the U.S.
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overall. Since entrepreneurship has been
suggested as a viable alternative to industrial
recruitment and a sustainable rural development
strategy (e.g., Petrin, 1994) a number of various
educational and support programs were developed
in Kentucky to promote rural entrepreneurship
(Scorsone, 2003). Some of them (e.g., Annie’s
project) targeted particular demographic groups.

On the other hand, in 2002 the state initiative
ConnectKentucky was founded to spread broadband
access around the state. In order to achieve its goal,
ConnectKentucky identified areas that were not
served and educated these communities about
broadband value, therefore raising demand and
making the areas more attractive to broadband
service providers. The program was reportedly one of
the most successful programs of its kind (The
Tennessee Broadband Task Force, 2007). For
instance, it was able to raise broadband usage in
Kentucky from 60 percent of that state's households
to 90 percent by the end of 2006. Consequently, a
question of whether the Internet diffusion
significantly affects correlation between demographic
characteristics and entrepreneurial intentions/actions
of rural residents had become very important for
existing and planned entrepreneurial educational and
support programs in Kentucky.

2.3.2. Data collection. The data used for the present
analysis was collected in 2005-2006. A stratified

86

random sample (counties being the strata) of
5,000 households was drawn from the list of
Kentucky rural residents supplied by the local

county extension agents. Each of these
households received a questionnaire that
addressed a comprehensive set of issues related to
entrepreneurial intentions, personal, family,
business, and community characteristics, and

availability and use of Internet in their homes.
The questionnaire was developed by a group of
researchers at the University of Kentucky,
pretested with the members of the Kentucky Farm
Bureau, and is available upon request.
Approximately 200 randomly selected individuals
among those who did not respond to the mailed
survey received a follow-up phone call (a
stratified random sample, counties being the
strata). Overall, 702 responses were collected.
Three hundred and sixty nine of the respondents
(about 53 percent of the sample) indicated that
they have home access to the Internet'. One
hundred and twenty five respondents (about 17.8
percent of the sample) indicated that they are
planning to start their own business.

In addition to the survey, the analysis also used
data on the rate of Internet adoption in each of
Kentucky Counties in 2005-2006 collected by
ConnectKentucky. Figure 2 (adopted from the
ConnectKentucky  website) depicts Internet
availability by Census Block in Kentucky in 2006.

! We did not differentiate between dial-up and broadband connection.
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2.3.3. Sample limitations. The relatively low response
rate (~14%) suggests that our sample is potentially
subjected to a response bias, and might be related to
two factors. First, the survey was long (it contained
approximately 60 questions about personal, farm,
household and community characteristics). Second, the
target group was a rural Kentucky population (mostly
farmers) who may be reluctant to participate in re-
search studies.

We analyzed 702 surveys, which is significantly less
than the number of subjects used in other field studies
(often several tens of thousands respondents). Nev-
ertheless, our sample is very compelling because it
gives us a unique opportunity to analyze what fac-
tors correlate with entrepreneurial intentions of rural
residents during a period of major transition in their
local economy.

Although our sample cannot be considered fully repre-
sentative of the rural Kentucky population, we believe
it is sufficiently large to investigate how Internet avail-
ability affects the relationship between demographic
characteristics and entrepreneurial intentions. In sup-
port of this claim, we later evaluate whether the appar-
ent response biases are likely to affect our results.

Finally, since we use only Kentucky rural residents in
our survey, it is not clear whether we can generalize
our results to a larger population (e.g., Midwest, US).
We chose Kentucky for two reasons. First, Kentucky
is predominantly a rural state, and we are interested in
nascent entrepreneurs in rural areas. Second, broad-
band usage in Kentucky was approximately 90 percent
by the end of 2006 (recall that approximately 52% of
Kentucky population lives in rural areas), which sug-
gests that the Internet was available in most rural coun-
ties in 2005-2006 when the data were collected.

2.4. Variables. The dependent variable in the model is
the binary variable NE (nascent entrepreneur). The
latter was coded depending on the responses to two
survey questions, namely “Are you planning to start a
new business?” and “Which steps have you taken to-
ward starting your new business?”” The respondents
who indicated that they are planning to start a new
business and already took at least one step toward
starting a new business (financing, marketing, or pro-
duction) were considered nascent entrepreneurs and
coded as NE = 1. The rest of the respondents were
coded as NE =0.

The hypothesized mediating variable INTERNET was
coded 1 if the respondents answered “yes” to the ques-
tion: “Do you have Internet access from your home?”’
and also indicated that they actively participated in one
or more online activities' during 2003 and 2004°.

The survey did not differentiate among the types of
Internet access (e.g., dial-up, broadband), since the
present study is primarily concerned with an overall
effect of Internet availability and use on demographics
of entrepreneurship’.

INTERNET is hypothesized to be positively corre-
lated with NE (i.e., b>0 in Figure 1). Note that the
survey asked about entrepreneurial intentions in the
present tense, but asked about availability of the
Internet in the past tense. The questions was inten-
tionally formulated in that manner in attempt to
separate in time the availability of the Internet (at
least two years earlier) and formation of entrepre-
neurial intentions (the present) even though the data
was collected at a single point in time”.

The estimated models included total of 12 explanatory
variables summarized in Table 1.

Table 1. Description of variables

Variable Description and units
NE =1, if working on starting a new business, 0 o/w
INTERNET =1, if Internet is available at home and was used for more than a year, 0 o/w
AGE Age, 10 years
ADRATE rate of adoption in the county, %
ADRATE2 square of the rate of adoption in the county, %"2
RACE =1, if white, 0 o/w
LINCOME =1, if income is less than $30,000, 0 o/w
INCOME2 =1, if income is greater than $30,000 less than $80,000, 0 o/w
INCOME3 =1, if income is greater than $80,000 less than $120,000, 0 o/w
INCOME4 =1, if income is greater than $120,000, 0 o/w
NOHIGHSCHOOL =1, if no high school completed, 0 o/w
HIGHSCHOOL =1, if high school completed, 0 o/w
COLLEGE =1, if at least some college completed, 0 o/w
GRAD =1, if more than college completed, 0 o/w
GENDER =1, if female, 0 o/w

! The activities listed in the survey included sending e-mails, searching for information online, selling or buying items on Internet, filling out tax

forms online, banking, etc.
% Years preceding the period when the data was collected.

* Future research may look specifically at the effect of high-speed Internet access given availability of data.
* Of course, a longitudinal data would allow a greater confidence in separating these two events in time, thus providing stronger support for assumed
causality (Internet access influences entrepreneurial intentions). This analysis could be a topic for future research.
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Table 1 (cont.). Description of variables

Variable Description and units
MGENDER =1, if married female, 0 o/w
MARRIED =1, if married, 0 o/w
CHILDREN =1, if there are kids in the household, 0 o/w

Nine variables represent the demographic profile
of the respondents. AGE describes the
respondent’s age in decades. The binary variable
GENDER is coded 1 for females and 0 for males.
The binary variable MARRIED is equal to 1 if the
respondent is married, 0 otherwise. The binary
variable MGENDER reflects the interaction term
between GENDER and MARRIED. The binary
variable LINCOME is equal to 1 for the
household income less than $30,000 a year,
otherwise 0. The binary variable CHILDREN is
equal to 1 if the respondent’s household included
dependents younger than 18, otherwise 0. The
variable RACE is equal to 1 for Caucasian and 0
otherwise. Education is measured by three binary
variables reflecting the highest achieved level of
education, namely NOHIGHSCHOOL equal to 1
if the respondent did not receive a high school
diploma, HIGHSCHOOL equal to 1 if the
respondent received a high school diploma, and
GRAD equal to 1 if the respondent received more
than a college education. A college degree is used
as a baseline education level.

Two variables, ADRATE and ADRATE2, were
included in the analysis in order to control for the
effects predicted by the technology adoption
model; namely, that early adopters are more
entrepreneurial, wealthier, and more educated.
The ADRATE reflects the Internet adoption rate
in the respondent’s community in 2007 (collected
by ConnectKentucky, 2007) and thus is the upper-
bound proxy for the actual adoption rate in the
respondent’s county during the 2005-2006 period.
The squared term is included in order to capture
the nonlinear effect. We expect ADRATE to be
positively correlated with INTERNET. Recall that
literature on technology adoption suggests that the
penetration rate over time follows an S-curve with
three well-defined stages in the adoption process.
Positive  correlation of ADRATE2  with
INTERNET could indicate that the adoption
process is at its first (early) stage, while negative
correlation of ADRATE2 with INTERNET could
indicate that the adoption process is at its third
(final) stage.

2.5. Hypotheses. Following the results available
in the literature we formulated a series of testable
hypotheses. Recall that indirect effect of a
demographic characteristic on NE (¢ + b in
Figure 1) is composed of the direct effect of the

characteristic on INTERNET (a in Figure 1) and
the direct effect of INTERNET on NE (b in
Figure 1, hypothesized to be positive).
Consequently, for each demographic characteristic
(G=1,..., 9) we formulate a hypothesis about its
direct effect on INTERNET (a;) as well as its
direct (¢;) and indirect (a;+b) effects on NE.

Specifically, we expect that MARRIED correlates
positively with INTERNET (a,>0), negatively
with NE (c,<0), and that the overall indirect
effect is positive and statistically significant
(an,+b> 0). In other words, we expect that married
individuals are more likely to  form
entrepreneurial intentions in the post-Internet
environment than in the pre-Internet environment.

We expect GENDER to positively correlate with
INTERNET (a,>0), negatively with NE (c,<0),
and its overall indirect effect to be positive and
statistically significant (a,+5>0). We also expect
that interaction term MGENDER negatively
correlates with NE (c,,,<0), but positively with
INTERNET (a,,;,<0), and that its indirect effect on
NE is positive and statistically significant
(amgtb>0). In other words, we expect that
females, and particularly married females, are
more likely to attempt to start a new business in
the post-Internet environment than in the pre-
Internet environment.

We expect that CHILDREN correlates positively with
INTERNET (a.>0), negatively with NE (c.,<0), and
its overall indirect effect is positive and statistically
significant (a;,+b > 0). That is, we expect that families
with children are more entrepreneurial in the post-
Internet environment than in the pre-Internet
environment.

We expect that RACE correlates positively with
INTERNET (a.y;, > 0), negatively with NE (c.;, < 0),
and its overall indirect effect is positive and
statistically significant (a.,tb>0). That is, we expect
that in the post-Internet environment minorities are
more active in entrepreneurial activities than they were
in the pre-Internet environment.

We expect COLLEGE to correlate positively with
both INTERNET and NE (a..;>0, c.o;>0), and the
overall indirect effect to be positive and statistically
significant (a.,; + 6>0). In other words, we expect
that in the post-Internet environment nascent
entrepreneurs are more likely to have at least some
college education than in the pre-Internet
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environment. We also expect that NOHIGHSCHOOL
correlates negatively with INTERNET (a,,,<0), and
positively with NE (c,,,<0). However, we cannot make
any definite predictions about the indirect effect of
NOHIGHSCHOOL on NE (a,; + b has an ambiguous
sign).

Finally, we expect that AGE correlates negatively with
both INTERNET and NE (<0, c4<0) and
LINCOME correlates negatively with INTERNET
(a<0) and positively with NE (¢<0), but we cannot
make any definite predictions about the indirect effect
of AGE and LINCOME on NE (both a,,+b and a,+b
have ambiguous sign).

3. Results

3.1. Descriptive statistics. The descriptive
statistics of the variables are reported in Table 2.
The first column in Table 2 reports the overall
sample statistics, the second column reports the
descriptive statistics of the subsample constructed
from the individuals who have Internet access at
home, the third column shows the descriptive
statistics of the subsample constructed from
individuals who were engaged in entrepreneurial
activities. Finally, the fourth column reports the
overall state statistics (USDA).

Table 2. Descriptive statistics

Overall sample Nascent entrepreneurs Intemet Kentucky
access and use

Mean Std. deviation Mean Std. deviation Mean Std. deviation Mean®
AGE 5.45 1.5177 5.085 1.429 5.1 1.30 5.48
ADRATE 0.29 0.12688 0.2911 0.12579 0.2838 0.12035 0.29

% # % # % # %

RACE 96 644 89 108 96 350 921
LINCOME 16 103 25 30 9 30
NOHIGHSCHOOL 7 47 4 5 2 8 21
HIGHSCHOOL 27 182 23 28 20 71 61
GRAD 22 148 28 34 30 108 5
GENDER 23 155 26 32 22 82 50.5
MARRIED 80 538 75 92 85 308 73
CHILDREN 29 195 36 43 36 129 315
NE 18 125 NA NA 21 79 17
INTERNET 53 369 63 79 NA NA 54

Note: Variables that are misrepresented in our sample at 5% significance level are in bold and underlined; * The data reported in the
last column was borrowed from the USDA Rural Development program report; it does not contain standard deviations.

The descriptive statistics (see Table 2) indicate that the
education level of the respondents in our sample is
higher than the Kentucky average, and that females
and single individuals were underrepresented, and
white individuals were overrepresented in the sample
(z-stat >1.96, p>0.05). Underrepresentation of females
in our sample is not very surprising, given that we
targeted households and not individuals. Clearly, it
limits our ability to evaluate how the Internet
influences the correlation between gender and
entrepreneurial intentions. Later we evaluate whether
the rest of apparent response biases affect our results.

The descriptive statistics also indicate that nascent
entrepreneurs are more likely than rural residents who
are not planning to start a new business to be white
(p<0.01), are younger (p<0.01) with lower incomes
(p<0.01) and are more likely to have Internet access
(p<0.01). Individuals who have Internet access are
younger (p<0.01), more educated (p<0.01) with higher
income (p<0.01), and more likely to be married
(p<0.01) and have children (p<0.01) than individuals
who don’t have in-home Internet access. All of these
are consistent with the prior literature.
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3.2. Multivariate ANOVA. First, we estimated the
multivariate  ANOVA model with the dependent

variables AGE, RACE, LINCOME,
NOHIGHSCHOOL, HIGHSCOOL, GRAD,
GENDER, MARRIED, MGENDER, and

CHILDREN in order to compare the demographic
profile of entrepreneurs with and without Internet
access at home'. Only LINCOME (F = 9.462, p =
0.003), NOHIGHSCHOOL (£ = 32.53, p = 0.00),
AGE (F=5.809, p =.018), COLLEGE (F=4.399, p
= 0.038), and MGENDER (F = 2.807, p = 0.097),
were significantly different between these two
groups, which supports our hypothesis that the
availability of the Internet affects the income and
education profile of entrepreneurs in rural Kentucky.
It also suggests that in-home Internet availability
makes self-employment a more feasible option for
married females. The effect of AGE only
approached significance (F =2.562, p =.11).

3.3. Structural equation analysis. We ran both bi-
directional and causational SEMs described in the
methods section’. The estimated GOF indices are
shown in Table 3.
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Table 3. Comparison of the fit of the causational and bi-directional models

Model fit measure Causational model Bi-directional model
Chi-square 30.5 304
df 25 24
CMIN 1.219 1.267
CFl .999 998
RMSEA .018 .02

The causational model has a better fit than bi-
directional model (Table 3). However, the SEM tech-
nique fails to determine with confidence whether
INTERNET influences NE, or NE influences
INTERNET (all GOF indices and coefficients are

expected to be identical for both models; Bullock,
Harlow and Mulaik, 1994). We hypothesize the former
relation for theoretical and survey design reasons.

Table 4 summarizes the estimated coefficients for
the causational model.

Table 4. Structural equations model analysis

Dependent variable Internet home Entrepreneurial actions

B S.E. B SE.
ADRATE 1.113 826
ADRATE2 -1.912% 1.155
INTERNET .065™ .031
MARRIED 100 .059 022 .049
GENDER 027 .085 .081 070
MGENDER .052 .099 -.095 .082
LINCOME -.184* .053 140* .044
HOHIGHSCHOOL -314* 074 -.041 .062
HIGHSCHOOL -175 043 -.018 .036
GRAD 17 .046 .053 .038
AGE -.067* 013 -.026™ 011
RACE 011 .088 -277* 072
CHILDREN 075" .042 .020 034

Note: *, ** *%* indicate statistical significance at the 1%, 5%, and 10% levels, respectively. Model Fit: X*(20) = 30.5(25), p = .21.

The results are consistent with the preliminary
expectations. Married respondents are found to be
more likely to have Internet access at home, while
low-income, older, and less educated respondents
are less likely to do so.

The effect of the proxy for adoption rate in the
respondents’ counties was not significant, but the
negative effect of ADRATE2 on INTERNET was.
This result might reflect the fact that the process
of Internet adoption enters its third and final stage
in Kentucky, which corresponds to the last
concave portion of the S-curve. Presence of
children in the household positively correlated
with the probability to adopt and use the Internet,
which has a clear intuitive explanation. Children
are much more comfortable with the new
technology; they often have to use it at school or
have a chance to access it at their friends’ house.
Therefore, households with children are more

exposed to the influence of the Internet and thus
more prone to adopting the technology.

Consistent with the expectations, availability of
Internet access at home was found to positively
correlate with the probability to start one’s own
business. Also consistent with the expectations
was the result that lower-income, younger, and
non-white respondents are more likely to start
their own businesses.

However, the key results of this paper are the
breakdown of the total (the last column), direct (the
first column), and indirect (through Internet adoption,
the middle column) effects of demographic variables
on entrepreneurial actions (Table 5). The statistical
significance of the total and direct effects was
evaluated by estimating the structural equation models
implied by Figures la and 1b, respectively. The Sobel
test was then used to evaluate the statistical
significance of the indirect effects.
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Table 5. Direct, indirect and total effects of demographics and the variables on the probability to engage in
entrepreneurial activities

| Effects on the dependent variable
Independent variables Direct Indirect Total
INTERNET 065 NA 0.065
ADRATE NA 0.073 0.073
ADRATE2 NA -0.125 -0.125
AGE =026 -0.004 0.031
RACE =271 0.001 -0.276
LINCOME 140 -0.012 0.128
HOHIGHSCHOOL -.041 -0.021 -0.061
HIGHSCHOOL -018 -011 -0.029
GRAD 053 0.008 0.061
GENDER .081 0.002 0.083
MARRIED 0.022 0.0072 0.029
MGENDER -.095 0.003 -0.091
CHILDREN 0.02 0.005 0.025

Note: Statistically significant effects at 10% significance level are in bold; * — statistically significant effect at 11% signifi-

cance level.

The results strongly support the hypothesis that
availability of Internet access modulates correlations
between the demographic characteristics and
entrepreneurial intentions of rural residents. In
particular, the indirect effects were statistically
significant for AGE (negative), LINCOME
(negative), NOHIGHSCHOOL (negative),
COLLEGE (positive), MARRIED (approached
significance, positive), and CHLIDREN (positive).
The results appear to suggest that certain
demographic groups, such as married individuals
with children and more educated individuals, are
likely to be more active in their attempts to start a
new business in the post-Internet environment than
they were in the pre-Internet environment. On the
other hand, demographic groups such as older,
lower-income and less educated individuals appear
to be less likely to be involved in entrepreneurial
activities than they were in the pre-Internet
environment. The effect of other demographic
characteristics (RACE and GENDER) on
entrepreneurial intentions was not mediated
significantly by the availability of Internet access.

Note that the SEM results are different from the
ones produced by multivariate ANOVA model.
While both imply that availability of Internet access
changes income and educational profiles of nascent
entrepreneurs, they disagree about the effects of
gender, family and age profiles on entrepreneurial
intentions. The discrepancies are most likely due to
the fact that SEM analysis accounts for correlation
among demographic characteristics in the sample,
whereas ANOVA does not have capability to do so.

3.4. Response biases. Finally, in order to evaluate
the effect of response bias, we included interaction
terms of the variable MARRIED, the wvariable
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GRAD, and the variable RACE with all other
variables included in the final model. This allowed
us to measure the effect (if any) that the higher
proportion of more educated, white and married
farmers in our sample would have on our results.

Neither of three the biases detected in our sample
(“education”, “married”, and “race”) appeared to
interfere with the correlation between demographic
characteristics and availability of the Internet
access. The positive effect of the variable
MARRIED  approached significance = among
individuals with low education (p=0.1), while it was
significantly lower among individual with graduate
degree (p<0.01), which suggests that potentially we
could have underestimated the average direct effect
of marital status on entrepreneurial intentions.
Since the indirect effect of MARRIED on NE is
positive, potentially, the total effect of MARRIED

on NE could be significant in a more
representative sample.
The direct effect of low income on NE was

significant among individuals with less and more
educations (p<0.02). However, it was significantly
stronger (p<0.01) among individuals with more
education. This result suggests that we probably
overestimated the magnitude of the direct effect of
low income on the entrepreneurial intentions (but
not the significance). Since the indirect effect was
negative and consistent across groups with different
education level, potentially, the total effect of
LINCOME could be of a low magnitude in the more
representative sample.

Finally, race of single individuals did not correlate
with entrepreneurial intentions, but the interaction
term WHITE x MARRIED was significant
(p<0.05). This finding suggests that we potentially




overestimated the negative direct effect of race on
the entrepreneurial intentions. But since the indirect
effect of RACE on NE was insignificant across all
groups, ethnic profile of entrepreneurs with Internet
access is the same as that of entrepreneurs without
Internet access.

These findings suggest that response biases detected
in our sample do not affect our result that as the
Internet diffuses into rural areas, older and low
income individuals are less likely and married rural
residence with children are more likely to form
entrepreneurial intentions.

4. Discussion and policy implications

Varian et al. (2002) suggest the Internet can
compensate for business distance from major
markets by increasing market choices, information
choices, and continuous education opportunities for
rural residents. On the other hand, Galloway (2007)
argues that Internet accessibility for rural businesses
may be an issue secondary to overall lack of
enterprise due to low propensity for growth and
diversification. According to our results, availability
of in-home Internet access does promote
entrepreneurial intentions among rural residents,
which remains the most robust predictor of
entrepreneurial activities. Still, it appears that in
order to make a successful transition from
entrepreneurial intentions to realized entrepreneurial
actions, rural residents might need additional help to
overcome various barriers to action (Krueger, 2008).

For example, we found that rural residents with
children are more likely to consider starting a new
business in the post-Internet environment than they
were in the pre-Internet environment. It might be
due to a combination of two factors. First, married
females with children might be more likely to
consider running their own (online) business from
the comfort of their home, because it still gives them
an opportunity to be “a full time stay-at-home
mom”. Second, the heads of household (either males
or females), who traditionally prefer activities with
fewer risks (Unger and Crawford, 1992), may
perceive businesses that rely heavily on the Internet
(e.g., online sales, consulting) as less risky because
they could gradually transition into these activities
from more traditional employment and opt out if the
start-ups were unsuccessful.

We believe that married rural residents with children
could benefit from the various online educational
programs, since such programs can be completed in
the comfort of their homes and with a flexible
scheduling  arrangement. = Furthermore,  the
educational programs that target married rural
residents with children might also consider focusing
on how to start, run, and promote various online
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businesses, since this demographic group might be
more interested in e-commerce. Finally, supporting
home based e-businesses that are operated by
married rural residents with children (e.g.,
introducing tax-breaks, subsidized loans, tuition
assistance) is likely to be a public policy issue
because these businesses are likely to increase
families’ consumer power, which consequently
might promote other rural enterprises.

On the other hand, our results imply that low-
income, older rural residents with no college
education are less likely to form entrepreneurial
intentions in the post-Internet environment than
they were in the pre-Internet environment.
According to Jensen and McLaughlin (1997),
older rural residents with no college education
also have lower chances to find a regular
employment in rural communities compared to
younger and more educated individuals. While
traditionally relying on self-employment in the
post-Internet environment such individuals might
perceive themselves as less competitive not only
as regular employees, but also as independent
entrepreneurs.

Low income was repeatedly reported as the
strongest “push effect” of entrepreneurship.
However, in the post-Internet environment it might
be counteracted by inability of low-income rural
residents to get online. Since this demographic
group might not be able to become familiar enough
with the Internet to successfully compete with
younger, more educated individuals, we suggest the
policy makers consider not only promoting various
computer education programs for low-income, low-
education older rural residents, but also providing
in-kind support in the form of subsidized technical
support and informational seminars.

Overall, our results indicate that accessibility of the
Internet in rural areas leads to higher rate of
entrepreneurial intentions among rural residents
(even though not uniformly for all demographic
groups). However, rural residents are likely to need
additional support from policy-makers and
extension specialists in order to overcome various
barriers (e.g., insufficient resources, social norms,
lack of information and/or expert advice, etc.) to
make a  successful transition from  the
entrepreneurial intentions to entrepreneurial actions.

Limitations of the analysis

The structural equation model in this study is
based on the assumption that availability of the
Internet  positively  affects  entrepreneurial
intentions. Clearly, this assumption could be
supported more strongly if the data were collected
longitudinally, and the same respondents were
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asked first about availability of Internet access
and then about their entrepreneurial intentions at
some later point in time. We did attempt to time-
order information about availability of the Internet
access and information about entrepreneurial
intentions by asking the participants about the two-
year history of Internet availability and use and current
entrepreneurial intentions. However, our results need
to be treated with caution, and interpreted more as
likely tendencies rather than established trends. A
second wave of the survey of the Kentucky rural
residents is planned for 2010, and the results of this
study will be validated by the panel data.

The second limitation of our study may be linked to
a relatively low response rate (approximately 14%).
As discussed earlier, the response rate itself is not

that surprising given that the target population were
Kentucky rural residents who in general might be
less unwilling to participate in surveys. Our analysis
detected several response biases (education,
married, race). However, according to our further
analyses, these biases don’t seem to affect our main
results (see section 3.4).

Finally, our survey targeted households, not
individuals, and females were underrepresented in
our sample. Therefore, our data cannot inform
how Internet penetration into rural communities
affects entrepreneurial intentions and actions of
females. Further studies may focus particularly on
the effect of the Internet on female-run home-
based businesses and on factors that affect the
success rate among such businesses.
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