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Abstract
This study investigates experts’ assessments of the pertinent factors affecting

e-business in developing countries from a theory-based national infrastructure

perspective. We surveyed experts (business people, academicians, and officials
of governmental and non-governmental organizations) in e-business in Latin

America (LA) and Sub-Saharan Africa (SSA). Our partial least squares analysis

shows that experts believed that policies targeted specifically toward e-business

are important in affecting e-business capabilities and in obtaining value from
e-business, more so than non-specific general information and communication

technologies (ICT) policies, which are not significantly influential. ICT infrastructure

generally affects e-business capabilities, though this was not found to be the
case in Brazil. Experts believed that national government institutions positively

affect e-business value in SSA, but not in LA. Experts did not believe that

commercial infrastructure significantly affects e-business value. This study
theoretically and empirically distinguishes between two different dimensions of

e-business outcomes: specific capabilities and value derived from e-business. It

operationalizes the effects of national government institutions and commercial

infrastructure on e-business outcomes and empirically tests for their effects. The
study provides empirical support for conceptual arguments for the need of ICT

policies specific to the needs of e-business.
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Introduction

In many cases e-business would be [the] first choice for SMEs, but the

infrastructure does not exist to support it – even where ICTs are available, there

may not be power, education, payment systems, markets or water, and these

are all essential ingredients for the ‘business’ part of ‘e-business’.

Respondent to our e-business survey in Sub-Saharan Africa

Arguing for the paramount importance of electronic business diffusion
as a major impetus for socioeconomic development in developing countries,
Kofi Annan, the then Secretary General of the United Nations stated that
‘e-commerce is one of the most visible examples of the way in which
information and communication technologies (ICT) can contribute to
economic growth’ (UNCTAD, 2002). However, Petrazzini and Kibati
(1999, p. 31) noted that ‘a closer look reveals great disparities between
high- and low-income regions in terms of both Internet hosts and users.
More than 97% of all Internet hosts are in developed countries that are
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home to only 16% of the world’s population’. Such
disparities – which unfortunately continue to date –
highlight the need to focus attention on the low-income
regions of the world (Jarvenpaa and Leidner, 1998;
Madon, 2005; Boateng et al., 2009; Hinson et al., 2009).

E-business – business transactions or processes using
the Internet – is just one dimension of the benefits that
the Internet can bring to developing countries in general
(MacKay et al., 2004) as well as to small and medium
enterprises (SMEs) within these countries in particular
(Brown and Lockett, 2004). E-business stands out in that
it generates income from economic activities for citizens
of a developing country who are engaged in commercial
enterprises (Meso et al., 2005; Hinson et al., 2009).
Moreover, it provides employment and generates govern-
ment revenues in taxes. E-business has the potential to
be self-propagating and self-sustaining, the holy grail of
development researchers and organizations on their
quest for sustainable development. By fostering internal
and external trade, e-business might create and attract
wealth that could be used to develop much-needed
structural infrastructure such as roads, telecommunica-
tion networks, dams, as well as social infrastructure, such
as hospitals and schools.

However, there has been little quantitative research
that focuses on factors that contribute toward effective
e-business in developing countries. Furthermore, there is
no known study that has taken a comprehensive, broad-
based approach to investigate e-business in the Sub-
Saharan Africa (SSA) and Latin American regions, nor do
we know of any study that has compared the two. Such a
focus is fundamental to advancing the body of knowl-
edge on technology diffusion in developing nations, as
these regions are regarded as an untapped market to
which many developed nations are extending their
business bases.

In this study, we develop theoretical models that
identify various pertinent factors from the perspective
of infrastructure, and we hypothesize several interrela-
tionships to determine e-business outcomes in developing
countries. We particularly focus on business-to-business
e-business, as there is no meaningful degree of business-
to-consumer e-business at this time – at least, not with
citizens in developing countries as the consumers. To
verify the factors identified in our literature review that
are pertinent to e-business in developing countries, we
conducted a quantitative, broad-based survey of relevant
experts and decision makers. We use the partial least
squares (PLS) methodology of structural equation model-
ing to test our model.

In a report on global e-commerce, the United Nations
Conference on Trade and Development identified infra-
structure that operates at the national level, such as the
national ICT infrastructure and the government’s atti-
tudes and policies toward ICTs and e-business (UNCTAD,
2002). In that report, as highlighted above, the United
Nations Secretary-General directly linked e-business
with economic development, a national-level construct.

Indeed, the most fundamental motivation for this study
is identifying e-business as a means for increasing
economic development in developing countries. Most
development research and studies of ICT diffusion in the
information systems literature operate on this level
(Nambisan et al., 1999). From these studies and from
our own empirical investigation, we want to learn what
this level of analysis can tell us about e-business in
developing countries. Specifically, we seek to answer the
following research question:

What kinds of national infrastructure contribute toward
effective e-business outcomes in developing countries?

Theoretical background
Overall, current models of ICT transfer within developed
countries assume an existing (usually sound) national
infrastructure on which e-business can be built. This is far
from the reality in many developing countries such as
those in SSA and Latin America (LA) and remains a major
bottleneck to e-business transfer within these regions.
Although some e-business implementations have suc-
ceeded in these regions in spite of the prevailing poor
national infrastructure, they have mainly been limited to
large multinationals. This continues to be a major
concern, given that SMEs could particularly benefit from
e-business to reach markets well beyond their current
geographical boundaries.

Information systems research has produced many
frameworks that examine different dimensions of factors
necessary to support e-business (Fichman, 2000; Brown
and Lockett, 2004; Otim and Grover, 2006; Zhu et al.,
2006). This research covers e-business applications,
technological issues, support and implementation, and
many other aspects. In addition, theories on technology
and innovation transfer, adoption, and diffusion have
emerged that are helpful in understanding how ICTs
can spread in a country (Dutta, 1997; Montealegre, 1999;
Wolcott et al., 2001; Travica, 2002; Mbarika et al., 2007b;
Kifle et al., 2008; Sood et al., 2008).

The Arab policy and IT (APIT) model
There has also been an increasing amount of literature on
the factors that affect development of the Internet and
e-business in developing countries. In the midst of this
breadth of research, one notable stream has been the
research produced by the APIT project (Straub, 2005).
This project is based on a research model of information
technology transfer (ITT) that has spawned a large stream
of research, which investigates various aspects of ICT
outcomes in developing countries in general, and in Arab
nations in particular (Hill et al., 1994; Hill et al., 1998; Rose
and Straub, 1998; Loch et al., 2000b; Straub et al., 2001;
Checchi et al., 2002; Straub et al., 2002; Meso et al., 2003).

The primary goals of the APIT model is to answer the
questions: ‘(1) How do national information technology
(IT) policies affect ITT? (2) Which transfer implementa-
tion factors affect ITT?’ (Loch et al., 2000a). In the model,
National ICT Policies positively influence ITT/ICT
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outcomes. Transfer Implementation Factors also influ-
ence ITT/ICT outcomes, but the effect might be positive
or negative, depending on the specific factor. We discuss
each of these constructs in greater depth below.

While APIT is the closest available model that attempts
to comprehensively explain the policy and infrastructure
factors that affect developing countries, it does not
address the particular factors that affect the development
and success of e-business. To fill this gap in the literature,
we developed a model that builds upon and extends
APIT with three predictor constructs that we postulate
directly affect e-business outcomes. ICT policies have
two dimensions: general ICT policies and e-business policies.
We propose that ICT infrastructure is unidimensional,
whereas the institutional and commercial environment has
two dimensions: institutions and commercial infrastructure.
In addition to their direct effect on e-business outcomes,
we postulate that both ICT policies dimensions have a
direct effect on ICT infrastructure. In the sections that
follow, we discuss in detail how we came up with this
model and respective constructs. Furthermore, in Figure 1
we present the national level model with all the
postulated paths labeled with the specific hypotheses
that we offer.

E-business outcomes as the dependent variable:
capabilities and value
There are two general aspects to evaluating e-business,
particularly from an empirical perspective. First, many
studies examine the actual applications and functionality
of e-business, that is the capabilities that e-business enables,
such as providing product information, interactive web-
sites, online transactions, etc. (Dekleva, 2000; Daniel and
Hugh, 2003). One of the challenges in harnessing the
potential of e-business has involved understanding how
best to measure it in order to maximize its benefits.

A second aspect of evaluating e-business involves assessing
whether it delivers its promised benefits; that is, if it
provides value to the businesses that employ it (Boon et al.,
1994; Kardaras and Karakostas, 2001; Kirkman et al., 2002;
Otim and Grover, 2006). Value, or the success of e-business,
can be evaluated in terms of increases in sales, profits, or
customers. It can also be seen from the perspectives of
saving costs, increasing process efficiency, saving time, and
reducing personnel requirements.

Although e-business capabilities and e-business value are
closely related, we believe they are sufficiently distinct that a
factor might have different effects on these two dimensions
of e-business outcomes. For all the constructs in our models,
we postulate their effects on each of the two dimensions of
e-business outcomes. Although we have pointed out that
the effects might be different on the capabilities and value
dimensions of e-business, we hypothesize that, in every
case, they will move in the same direction; that is, either
both positive or both negative. One of the contributions of
this study is to explicitly make this distinction in a single
theoretical model.

However, although we believe these factors to be
distinct, they are very likely to be strongly related to
each other. In particular, it is the capabilities of e-business
that allow it to give value in a business context. While the
converse – that greater value derived from e-business
would increase the capabilities that are implemented
due to greater appreciation of its benefits – could also be
claimed, it does not necessarily follow that managers
would automatically increase their capabilities as a result
of greater value derived. Thus, we hypothesize a direct
relationship in the direction of capabilities toward value
(Zhu and Kraemer, 2002; Okoli and Mbarika, 2003).

H1: The capabilities of e-business are positively related to
valuable e-business outcomes.

Figure 1 National infrastructure model of e-business outcomes.
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ICT policies
ICT policies refer to the ‘specific technology policies that
guide the development of information systems in a
specific country’, indicating ‘the level of support for
technological development’ (Loch et al., 2000a). ICT
policies are a widely recognized factor that affects both
the diffusion of computers and the intensity of tele-
communications. There are many policy issues that affect
the diffusion of ICTs in general and e-business in
particular (Kamel, 1995; Madon, 2005; Mekonnen &
Sahay, 2008). In the APIT model, ‘National ICT Policies’
refer to what we term in this paper ‘general ICT policies’,
which have to do with ICTs in general, without particular
regard to the unique needs of e-business (Loch et al.,
2000a). We will treat each factor in more detail below.

General ICT policies Various studies have examined
the effects of ICT policy on the development of ICT
infrastructure. Madon (2005) and Mekonnen & Sahay
(2008) show how policy issues impact ICT transfer in
India and Ethiopia, respectively. King et al. (1994) frame
ICT policies in terms of how national institutions either
influence or regulate the demand or supply of ICTs and
technology innovation. They argue that these institu-
tional effects occur through acts of knowledge building,
knowledge deployment, subsidies, mobilization, standard
setting, and innovation directives. Montealegre (1999)
found that ICT policies were significant in ICT develop-
ment in four Latin American countries, and Raman
and Yap (1996) found the same to be true in Malaysia.
Numerous other studies, both empirical and conceptual,
have also confirmed the effects (Gurbaxani et al., 1990;
King et al., 1994; Tractinsky and Jarvenpaa, 1995; Raman
and Yap, 1996; Dutta, 2001). These studies, as does the
APIT model (Checchi et al., 2002), generally indicate that
policies that favor the development of ICTs help the
growth of national ICT infrastructures.

H2: General ICT policies are positively related to the level of
ICT infrastructure.

E-business policies The literature on e-business policy is
relatively new and thus sparse. However, a few studies
have examined the effects of ICT policy that focuses on
issues peculiar to e-business, such as those concerning
digital signatures and intellectual property rights for
digital products ( Jarvenpaa and Tiller, 1999; Kardaras and
Karakostas, 2001). Jarvenpaa and Tiller (1999) call on
managers to align their e-business strategies with the
policy environments in which they find themselves, as
such strategic alignment is critical for effective e-business
outcomes. Checchi et al. (2002) found that the Egyptian
government has implemented a few policies specifically
focused on e-business, including encouraging e-commerce
activity within the government itself, and supporting the
e-business legal framework by enacting laws concerning
copyrights, digital signatures, and digital certificates.

Similarly, the government of Turkey enacted specific
ICT policies and strategies to promote ICT interventions
such as e-government (Kahraman et al., 2007). Although
the APIT model only specified ‘national ICT policies’, the
studies we have cited here indicate that such targeted
policies are necessary for effective e-business outcomes,
over and above the effects of more general ICT policy.
Although examples of specific e-business policies are rare,
the link between them and e-business outcomes will be
tested.

However, it is unlikely that a country would implement
policies specific to e-business without having a larger
national framework of general ICT policies. In fact,
specific e-business policies emerge from a larger context
of a broader ICT strategy. This would suggest a direct
relationship between general ICT policies and specific
e-business policies (Adam, 1996; Mbarika, 2001; Okoli
and Mbarika, 2003). However, there is no theoretical
evidence for a direct effect on e-business policies and
national ICT infrastructure.

H3ai: E-business policies are positively related to the
capabilities of e-business.

H3aii: E-business policies are positively related to valuable
e-business outcomes.

H3bi: E-business policies are more positively related to the
capabilities of e-business than are general ICT
policies.

H3bii: E-business policies are more positively related to
valuable e-business outcomes than are general ICT
policies.

H4: General ICT policies are positively related to e-business
policies.

ICT infrastructure
To enable the use of the Internet, developing countries
need solid telecommunication infrastructures (for a review,
see, Mbarika et al., 2001; Kaba et al., 2008). In fact, poor
infrastructure has been postulated as an impediment to
software development and implementations in even the
more advanced African countries. Following McLoughlin
(2000, p. 2), an ICT infrastructure is defined as a ‘physical
system of telecommunications pathways and connec-
tions that transmit voice, video, and data, and encom-
passing a web of telecommunications, information, and
computing technologies’.

The APIT model specifies ‘ITT/ICT Outcomes’ as the
main outcome variable of ICT policies (Checchi et al.,
2002); in this study we use the more common term, ‘ICT
infrastructure’. However, there has been a considerable
amount of research arguing that ICT infrastructure is
a necessary prerequisite for effective e-business outcomes
(Kardaras and Karakostas, 2001), specifically defined in
terms of e-business capabilities. Other research has argued
more generally about the effects of ICT infrastructure on
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economic development (Odedra-Straub, 1993; Raman
and Yap, 1996; Dutta, 1997). We could argue, in the
context of this present study, that this relationship is
at least partially mediated by e-business capabilities.
However, we have no basis to expect that ICT infra-
structure would be directly related to the value derived
from e-business, other than through its indirect effect on
capabilities.

H5: Higher quality ICT infrastructure is positively related to
the capabilities of e-business.

Institutional and commercial environment
Institutional theories are helpful in understanding how
the Internet and e-business might become successful in
developing countries. King et al. (1994) frame ICT policies
in terms of how national institutions either influence
or regulate the demand or supply of ICTs and technology
innovation. They argue that these institutional effects
occur through acts of knowledge building, knowledge
deployment, subsidies, mobilization, standard setting,
and innovation directives. Their framework explains
how governments, academic institutions, industry con-
sortiums, international development organizations, and
other institutions that affect a large number of organiza-
tions are very important in affecting the diffusion of IT
at regional and national levels. Montealegre’s (1999)
empirical investigation of the temporal institutional
factors that have contributed to the development of
Internet infrastructure in four Latin American countries
identifies specific institutional actors. He found that
governmental agencies, academic institutions, private
institutions, telecommunication providers, and interna-
tional institutions all served important roles in advancing
ICT adoption in these countries. In this study, we
distinguish two kinds of institutions that operate at the
national level, and that would affect e-business outcomes
in developing countries: government institutions and
commercial infrastructure.

Government institutions The government institutions
factor refers to the effectiveness of the government that
lays a background for all kinds of social interactions,
including business using the Internet. Some studies in
development economics measure the quality of institu-
tions in terms of factors such as government regulation
and bureaucracy, the rule of law, and corruption and graft
(Sachs and Warner 1997; Easterly and Levine, 2002).
Although the institutional environment is recognized
as an important factor in economic performance in
general, as well as in the ICT literature (King et al.,
1994; Kahraman et al., 2007), it has not been a common
factor in the e-business literature. Though developing
countries might enact far-reaching ICT and e-business
policies, strong government institutions are necessary to
implement visionary policies; otherwise they amount to
little more than ineffectual politicking. While there is

no particular reason to believe that effective institutions
would affect the specific capabilities of e-business, we
expect that they would enable enterprises to derive value
from their e-business ventures.

H6: More functional and stable national government
institutions are positively related to valuable e-business
outcomes.

Commercial infrastructure
The commercial infrastructure refers specifically to those
aspects of the institutional environment that provide
support for businesses to continue effectively. Few frame-
works that model e-business and ICTs are specifically
tailored to a developing country context. Developing
countries face a number of unique issues that are not
major factors in the developed countries where most
theories of e-business and IT diffusion are set (Bingi et al.,
2000; Travica, 2002; Sood et al., 2008). In his study
of e-business diffusion in Costa Rica, Travica (2002)
explicitly incorporates many important factors taken for
granted by the other frameworks, such as infrastructure
for physical transportation of goods and consumer
culture pertinent to e-business. One of the primary
endogenous factors that affects a nation’s commercial
infrastructure is the quality and stability of its govern-
mental institutions (LeBlanc et al., 2004). We expect
commercial institutions to have similar effects on
e-business: they would not necessarily affect the specific
capabilities of e-business, but should enable enterprises
to derive value from their e-business ventures.

H7: Higher quality commercial infrastructure is positively
related to valuable e-business outcomes.

H8: More functional and stable national government in-
stitutions have a positive effect on the quality of
commercial infrastructure.

Methodology
In this study we present a theoretical model of e-business
in developing countries. We use a questionnaire-based
survey to solicit subjective, perceptual responses from
relevant experts. An expert is an individual who has
acquired knowledge in a specific domain gradually
through a period of learning and experience (Turban,
1995), which in turn shapes the person’s cognitive,
judgmental, social, creative, analytical, and procedural
behavior over time (Greenwell, 1988). Although we do
not survey the actual users of e-business in SSA, many of
our experts – particularly the practitioners – are actual
users. Most of the practitioners in our study are managers
and corporate executives – we have very few members
of other classes of experts. We recognize that those
who actually use the e-business systems that others
have ordered and implemented might have different
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perspectives on their capabilities and value. However, at
the present stage of e-business in SSA and LA, it is not
feasible to identify and contact a statistically meaningful
sample of organizations that use e-business to get a
representative user perspective. We believe that the
assessments of managers are an acceptable substitute at
this stage in development.

A number of studies in information systems and
developmental economics research have taken a some-
what similar approach in soliciting answers from experts
(or ‘professionals’ or ‘stakeholders’) about the behavior
of organizations (Ngai and Wat, 2002; Dickinger et al.,
2008), and in some cases have employed experts at the
development stage of the research instrument (Zhu et al.,
2006). We identified four relevant categories of experts
who would have important and valuable knowledge
about e-business in developing countries: practitioners,
government officials, officials of non-governmental
organizations (NGOs), and academics. In addition to
previous scientifically researched studies that have used
experts to assess a given phenomenon (Ngai and Wat,
2002; Kifle et al., 2008), these experts (stakeholders) have
also been identified by the United Nations Economic
Community for Africa as fundamental in defining policy
directions for SSA countries (UNECA, 1999a). As we did
not find any separate recommendations on expert
categories particularly relevant to LA, we used the same
categories for both regions.

Scope of the study: urban SMEs in LA and SSA
In order to focus and obtain meaningful results, we
restricted the scope of our study in a number of important
ways. First, we have chosen to focus on LA and SSA. They
are two of the regions that have less prior research focused
on e-business and, we believe, are in greatest need. In this
study, ‘Latin America’ refers to all Spanish- and Portuguese-
speaking countries of North America, South America,
Central America, and the Caribbean. ‘Sub-Saharan Africa’
refers to all countries in Africa except the five countries of
North Africa, which are more socioeconomically similar to
the Middle East, and except the Republic of South Africa,
which, although a part of SSA, is very different economic-
ally from the rest of SSA.

Second, we restricted the scope of this study to urban
centers. On the one hand, because of the very limited
current activity in rural areas of many developing
countries, it is simply not feasible at this time to conduct
an empirical study that would include this important
sector. On the other hand, it would be grossly inaccurate
to assume that the state of e-business in developing
countries would be the same in rural areas as it is in urban
areas.

Third, we focus only on SMEs because we expect
that many, if not most, large businesses in developing
countries that presently implement e-business are local
branches of multinational companies, a concern that was
confirmed in informal interviews with some of our expert
respondents. Furthermore, there might be such large

disparities between the e-business use of SMEs and large
businesses that it might be difficult to accurately inter-
pret the results. Several studies have adopted such a focus
on SMEs to yield results with more trustworthy inferences
(Brown and Lockett, 2004; Gengatharen and Standing,
2005). To sum up, we asked the experts to respond only
about urban SMEs in their respective countries.

Instrument creation
We administered the questionnaires using the World
Wide Web, paper, and electronic document versions
and distributed the questionnaires to respondents via
the World Wide Web, regular postal mail, and e-mail,
respectively. Borrowing from and adapting items used
in the studies in our literature review, we developed
multiple-item measures for each item.

The various studies in the Information Systems Research
2002 double special issue on e-commerce metrics ( June
and September) provide measurements for organizational-
level measurement of e-business. For policy issues
specifically related to e-business, we looked to a particular
subset of policy-focused studies that have discussed
specific issues or even developed empirical measures
and instruments for gauging the effects of ICT policies
on e-business outcomes (King et al., 1994; Jarvenpaa
and Tiller, 1999; Montealegre, 1999). For measuring ICT
infrastructure, we drew from instruments that measure
different aspects of ICT infrastructure at the national
level, including aspects such as teledensity (per capita
telephone lines) (Mbarika, 2001), telecommunications
infrastructure (Dutta, 1997), and e-readiness assessments
of ICT infrastructure (Wolcott et al., 2001). To concep-
tualize institutional factors for our study, we drew
primarily from the economic development literature that
provided aspects such as governmental effectiveness,
corruption, and regulatory burden to businesses, with
some reference to ICT strategy and planning (Sachs and
Warner, 1997). For commercial infrastructure, we drew
from an eclectic set of sources comprising economic
development (Bingi et al., 2000; Eze, 2002; Travica, 2002),
IS research (Chin et al., 1996), and e-readiness assess-
ments (APEC, 1999).

In accordance with our particular focus on urban
SMEs in LA and SSA, we very specifically asked for these
restrictions in our answers. For example, in measuring
e-business value, we asked, ‘Please indicate how much
you agree or disagree with these statements about the
impacts of e-business in the context of urban SME
businesses [sic] in your country’. We had asked partici-
pants earlier to specify a response country, and we used
the redundant phrase ‘SME business’ to further empha-
size our focus.

Pilot study
We conducted a pilot study on just SSA experts in order to
validate the instrument that we would use for the main
studies, and to test the administrative procedure of our
study to ensure that it was appropriate for gathering
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adequate data. Out of 399 contacts in SSA (obtained from
the data set described in the main study administration
below), we obtained 48 usable responses. Next, we analyzed
the results based on Cronbach’s a and exploratory factor
analysis, on confirmatory factor analysis and discrimi-
nant validity tests, and on examining the respondents’
feedback on the initial instrument. Then we revised and
expanded the instrument for this present study from
25 questions to 34 final, improved questions for the
national infrastructure part of the study. Finally, we used
this final validated instrument to conduct the main study
in both SSA and LA.

Survey administration
For the SSA data, we used two databases of experts in
African ICTs. First, we obtained contacts from a database
of over a thousand organizations from the African
Information Society Initiative (AISI), a project sponsored
by the United Nations Economic Commission for Africa.
We used 399 of these contacts for our pilot study. Our
second African data source was the database of experts
provided by the African Research for Information Society
Emergence (ARISE), a project sponsored by the Interna-
tional Development Research Centre of Canada. For SSA,
we administered the survey in English.

For our LA contacts, we obtained contacts from a
number of different sources: FUNDRES, an NGO focusing
on ICT issues in developing countries; the Institute for
Connectivity for the Americas (Ottawa, Canada);
Camara-e: the Brazilian Chamber of e-commerce (São
Paulo, Brazil); and Connectivity-World (London, U.K.), an
international ICT magazine focused on developing
countries. For LA, we administered the survey in Spanish,
Brazilian Portuguese, and English.

As SSA contacts, we used the 896 AISI contacts left after
conducting the pilot study and all the contact from
the ARISE database, totaling 1092 experts. We received
158 completed responses. One hundred and ninety-five
e-mails or physical letters were returned undeliverable.
Thirty-nine respondents asked to be excluded from
the survey. This gave an effective response rate of 22%
([158þ 39]/[1092�195]). After removing responses with
excessive missing data, and removing all respondents
who indicated less than 1 year of expertise in e-business,
we had 138 usable responses. For LA, we received a total
of 198 completed responses. Unfortunately, our contact
list sources for LA were unwilling or unable to provide
figures about the numbers of their contacts, so we were
unable to calculate response rates for these contact
attempts. After similarly cleaning the data, and eliminat-
ing respondents with less than a year of expertise, we
were left with 178 usable responses. Thus, for our
analysis, we had 316 total responses (138 from SSA, and
178 from LA).

Out of 178 Latin American responses, experts responded
from 14 countries in Central America (including 6 from
Mexico), 4 from the Caribbean, 56 from South America
excluding (excluding Brazil), 98 from Brazil, and 6

responded generally, for all of LA. Of the 138 SSA
responses, 4 responded for Central Africa, 33 for East
Africa, 3 for the Horn of Africa, 46 for Southern Africa,
44 for West Africa, and 8 responded generally for all
of SSA. Of the 311 experts who told us the nature of
the organization to which they belong, 39 were from
academic institutions, 171 were from commercial en-
terprises (55%), 48 were from government agencies, and
53 were from NGOs. On average, participants had 7.01
years of experience with e-business (LA 7.09, SSA 6.89).

Of the 315 experts who responded about their gender,
41 were female (12.7%) and 274 were male. Of 314 who
told us their ages, 10 were below 25 years old, 90 were
between 25 and 34, 112 were 35–44, 79 were 45–54, 19
were 55–64, and 4 were 65 or over. Of the 309 who
reported their highest level of education, 1 respondent
has only a primary education, 7 had secondary educa-
tion, 16 had some post-secondary education, 93 had a
bachelor’s degree, 157 had master’s degrees, and 35 had
doctoral degrees.

Results
We tested and refined the measurement model using
PLS Graph 3.0, involving four steps (Chin, 1998):
confirmatory factor analysis, checking for cross-loadings,
reliability measures of the constructs, and discriminant
validity. This reliability analysis on the measurement
model was conducted on all 316 responses from both LA
and SSA. The details of these tests are recorded in the
appendix, with an explanation of why we selected PLS as
an appropriate technique for testing this model.

With a validated measurement model, we proceeded to
conduct PLS analysis using PLS Graph 3.0 on the
theoretical model to test all the hypotheses. Table 1
displays R2 for each endogenous construct. The exo-
genous factors explained 18.3% of the variation in
e-business capabilities and 21.1% of e-business value.
General ICT policies explained 29.0% of e-business
policies. General ICT and specific e-business policies
explained 15.7% of ICT infrastructure. Government
institutions explained 16.2% of commercial infrastruc-
ture. All R2 values were statistically significant (Pr0.01,
based on the F-test).

Table 1 displays the coefficients for all hypothesized
paths in the model with their significances (obtained by
bootstrapping with 200 re-samples). In PLS, the strength
of the relationship is indicated by the magnitude of
the path coefficient. Even when paths are statistically
significant, with a low P-value (which a sufficiently large
sample size could guarantee), Chin (1998) suggests,
‘Standardized paths should be around 0.20 and ideally
above 0.30 in order to be considered meaningful’. As
predicted, e-business capabilities had a strong effect on
e-business value (H1, path 0.386). There was no apparent
effect of general ICT policies on ICT infrastructure;
thus H2 was not supported. Similarly, experts perceived
no significant effect of general ICT policies on either
e-business capabilities or value (part of the test of H3b),
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whereas they perceived e-business policies to be signifi-
cantly influential on capabilities (H3ai) with path coeffi-
cient of 0.320, though insignificant on value (H3aii). These
results support our hypothesis that experts would consider
e-business policy to be more important for e-business
outcomes than general ICT policies would be (H3b). In
addition, general ICT policies had a strong positive relation
to e-business policies (H4), with path of 0.539.

The experts perceived that ICT infrastructure would
increase the specific capabilities of e-business in LA
and SSA (path¼0.208) (H5). The results indicated that
experts believed strong government institutions did
not necessarily have much effect on value derived from

e-business (H6). The experts perceived no significant
relation between commercial infrastructure on e-business
value, contrary to H7. As hypothesized, government
institutions were perceived to have a strong relation to
commercial infrastructure, with a path coefficient of
0.402 (H8).

Because of the wide socioeconomic disparity between
SSA and LA, we analyzed the model on these two world
regions separately, and obtained different results for
each region. Furthermore, the Latin American data were
dominated by responses from Brazil (98 of 178 – 55%);
this is not surprising, considering that this country has
both a third of the people and a third of the GDP of the

Table 1 Path coefficients for national infrastructure model

E-biz capabilities E-biz value Infrastructure E-biz policies Commerce

Sub-Saharan Africa and Latin America (n¼316)

E-biz capabilities - 0.386***

Commerce - 0.050

Institutions - 0.128** 0.402***

E-biz policies - 0.320*** 0.076

General ICT policies - �0.040 0.050 �0.095 0.539***

ICT infrastructure - 0.208***

R2 0.1828*** 0.2110*** 0.1573*** 0.2901*** 0.1617**

Sub-Saharan Africa (n¼138)

E-biz capabilities - 0.314***

Commerce - �0.052

Institutions - 0.244*** 0.549***

E-biz policies - 0.392*** 0.185

General ICT policies - �0.007 �0.039 �0.048 0.629***

ICT infrastructure - 0.285***

Latin America (n¼178)

E-biz capabilities - 0.403***

Commerce - 0.117

Institutions - 0.041 0.371***

E-biz policies - 0.228** 0.012

General ICT policies - �0.069 0.096 �0.113 0.426***

ICT infrastructure - 0.132

Brazil (n¼98)

E-biz capabilities - 0.437***

Commerce - 0.182

Institutions - �0.068 0.507***

E-biz policies - 0.092 �0.072

General ICT policies - �0.012 0.031 �0.130 0.459***

ICT infrastructure - 0.030

Latin America other than Brazil (n¼80)

E-biz capabilities - 0.362***

Commerce - 0.103

Institutions - �0.011 0.276

E-biz policies - 0.367*** 0.083

General ICT policies - �0.135 0.138 �0.122 0.379***

ICT infrastructure - 0.299**

*Po¼0.10; **Po¼0.05; ***Po¼0.01.
Path coefficients (effect size) 470.20 are ‘important’ or meaningful.
The P-value reflects the reliability of the measure of the path coefficient.
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region (Wikipedia contributors, 2009). Thus, we analyzed
Brazilian responses separately from the rest of LA and
found that the results were indeed different. We report
the results of these separate analyses in Table 1. We
interpret the meaning of these findings and discuss their
reasons and implications in the subsequent sections of this
paper, focusing on specific findings in the sub-regions
of the study.

We graphically illustrate the results of the combined
data analysis (SSA and LA) in Figure 2. Please note that
only paths significant at the 0.01 level have been added.
The dotted line shows hypothesized relationships that
were not significant. The solid line shows paths, hypothe-
sized and not, that were significant.

Discussion of results
As hypothesized, we found a strong direct relationship
between e-business capabilities and e-business value
consistent with the theory. It makes sense that value
derived from e-business follows directly from the cap-
abilities that have been implemented. In the discussion
that follows, we focus on the other factors hypothesized
in this study to be directly related to e-business outcomes.
To aid our interpretation of these results, we examined
the numerous qualitative comments that respondents
included with their quantitative responses and highlight
some of these here.

General ICT policies
We were surprised to find that experts generally did not
seem to feel that general ICT policies had any influence
on ICT infrastructure in either SSA or LA. From reading the
qualitative comments the experts gave, some apparently
believed there was an influence, and were optimistic
about governments’ role, but, most experts felt that
developing country governments are doing little by way
of policy to further ICTs in their countries.

A number of cynical comments from SSA expressed little
confidence in governments’ ability to significantly influ-
ence ICT infrastructure through general ICT policies,
suggesting that many experts believed that even when
governments might establish general ICT policies, they
often do not carry out these policies. Because of this
disconnect between policy enactment and follow-through,
the establishment or non-establishment of ICT policies has
little influence on the actual incidence of ICT infrastructure.
Thus, although many African countries have enacted
general policies to govern ICT penetration in their coun-
tries, the following concerns from respondents remain:

Many developed ICT policies just end on paper and are

never translated to action; hence moving from policy to

implementation is still a major challenge. One of the reasons

for such lack of policy implantation [sic] is that most African

governments have done a poor job in communicating these

policies to those that are supposed to implement them. For

example, in Cameroon the government enacted a great

policy to promote computer imports to the country with zero

custom duty. However, most customs officers have little

knowledge about computing such that if one brings in a hard

drive or some computer accessory such as printers and

scanners, some officers insist that the person should pay the

import duty.

There are hardly any annual or periodic reviews of existing

policies to see how they have fared over time.

The ICT policies tend to not address specific ICT issues. For

example, most African countries do not have policies to

govern specific ICTs such as telemedicine, tele-education

and e-business. This makes interpretation of current ICT

policies very challenging.

In LA, in cases where the governments set policies,
they tend to withhold important information from
organizations – particularly SMEs – that could let

Figure 2 Results of hypothesis testing.
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companies take advantage of the government resources.
In general, this unfairness toward SMEs impedes the effects
of policies where they exist. There was the indication that
policies might tend to favor large companies that use ICTs,
but ignore the needs of SMEs and consumers.

In spite of government policies, the telecommunica-
tion infrastructure is still very expensive, and so in some
countries telecommunication suppliers are unwilling to
make the heavy investments when they are uncertain of
receiving compensating returns from the market. Heeks
et al. (2007) cautions policymakers and private investors
in developing nations to carefully assess investments in
ICTs before pouring unnecessarily heavy resources on
related projects/initiatives.

E-business-specific policies
Experts in all regions indicated a strong positive relation-
ship between general ICT policies and e-business policies,
suggesting that governments that implement proactive ICT
policies are more likely to additionally focus on policies
that are specifically tailored to promoting e-business.

In sharp contrast to their attitude on general ICT
policies, the experts’ strong affirmation of the effects of
e-business policy in LA and SSA confirms the sentiment
of various studies that have called for ICT policies that
focus on issues peculiar to e-business, such as those
concerning digital signatures and intellectual property
rights for digital products ( Jarvenpaa and Tiller, 1999;
Kardaras and Karakostas, 2001). However, our study found
that this effect is limited to the relationship between
e-business policies and e-business capabilities; there was
no significant direct relationship found with value
derived from e-business. This indicates that while experts
believed that focused policies do increase their countries’
capabilities in e-business, policy in itself cannot assure
economic benefits. The only exception was in Brazil,
where experts did not believe e-business policy was
related to either capabilities or value. We will discuss
the Brazilian situation shortly in our discussion of ICT
infrastructure.

ICT infrastructure
The experts generally believed that ICT infrastructure
would significantly affect e-business capabilities, but not
necessarily e-business value. This finding indicated that
experts distinguished between infrastructure’s ability to
enable specific capabilities and the likelihood that it
would give value to those SSA businesses that employed
it. The literature we have found on the effects of ICT
does not generally distinguish between the capabilities it
enables and its value; these two dimensions are generally
lumped together. However, it seems that more literature
tends to consider the benefits of ICT in terms of the
capabilities it would enable for its users. Thus, our
findings regarding e-business capabilities were consistent
with the literature.

The only exception was in Brazil, where experts did
not believe ICT infrastructure was related to either

capabilities or value. Expert comments indicated that
the Brazilian government ‘loses itself in so many protec-
tionist and paternalist measures’, imposing high taxes on
SMEs and permitting exorbitant tariffs and access fees to
ICTs, especially Internet access. Although they indicated
that ICTs are fairly developed in large urban centers, most
SMEs are unable to afford them, and so their presence
fails to translate into e-business capabilities.

In order to improve the infrastructure, some experts
indicated that competition is needed, as monopoly tele-
communication providers are generally not proactive in
extending the reach of the infrastructure, or in improving
efficiency to lower costs and prices. In addition, wireless
infrastructure (both for local area networks and metro-
politan area networks) was suggested as a possible
solution to some of the hindrances against the growth
of cable-based infrastructure.

In contrast to their belief on its effect on e-business
capabilities, the experts believed that ICT infrastructure
in itself does not necessarily contribute toward e-business
value. This makes sense, considering that even if SSA
businesses were able to set-up advanced websites with
many interactive features, they might nonetheless be
unable to get much value out of them for many possible
reasons. For example, poor payment systems might
prohibit online business, and low levels of trust might
discourage electronic transactions. Generally speaking,
the infrastructure is gradually improving, so the capabil-
ities should improve. However, costs are high so it will
take years before value is realized.

Moreover, because few telecommunication markets are
competitive, the existing providers do not have much of a
customer service mentality that would encourage greater
use, particularly among those with fewer resources, such as
SMEs. It could be that these providers mainly focus on larger
businesses, and neglect the SME market because they are not
heavily pressured by the competitive landscape. In addition,
the issue of an unfair marketplace for SMEs came up, which
limits the value that they can derive from e-business even in
the presence of adequate natural infrastructure, which
might be reserved for larger enterprises.

Institutional environment
When we come to the institutional and commercial
environment, we see a strong positive relationship between
government institutions and commercial infrastructure in
almost all regions. It was only in the Latin American region
(excluding Brazil) where this relationship was not sup-
ported. However, in considering their effects on e-business,
we see considerable differences between the results in SSA
and those in LA. In SSA, experts believed that strong,
effective government institutions would enable e-business
to yield value, as we hypothesized. This supports our
conjecture that to obtain e-business value adequate ICT
infrastructure is not enough – countries also need strong
institutional environments.

However, in LA, experts did not believe that strong
government increased the value that could be obtained
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from e-business. There were a number of comments from
Latin American experts that reflected the disconnect
between the official status of civil liberties and govern-
mental accountability, and the reality of daily and political
life. It seems that even when freedom of the press and civil
rights are granted, that political forces and corruption
suppress their effects. Moreover, many citizens are appar-
ently unaware of their rights. Finally, it seems that disunity
in goals between executive and judicial arms of govern-
ment could result in a nominally democratic society that
serves only the interests of the wealthy and powerful, and
notably not those of SMEs. Although SSA and LA differ in
this regard, we have chosen to keep the path found
significant for the SSA sample in our revised model that
can be used for future research based on the results of our
study. Caution is recommended, however, since the path
might not hold for other countries or regions because of
the disconnect between the official status of civil liberties
and government accountability.

Commercial environment
Regarding commercial infrastructure, the results in both
SSA and LA surprisingly were contrary to our hypothesis,
and even contradicted Travica’s (2002) findings of the
necessity of commercial infrastructure in Costa Rica
(though his study focused on business-to-consumer
e-commerce). The experts in our study did not feel that
commercial infrastructure had any effect on the value
derived from e-business.

Close examination of the experts’ comments revealed
region-specific issues that shed further light on these
findings. In SSA, experts indicated that commercial infra-
structure often had little effect on e-business value because
poor management of infrastructures such as railways and
petroleum distribution – often government-controlled in
SSA countries – impedes the effectiveness of such infra-
structures even when they are present. Moreover, not only
did experts believe that effective commercial infrastructure
did not necessarily increase the value of e-business in SSA,
but their comments indicated that many even believed that
a solid commercial infrastructure might actually impede
the development of e-business. A few sample responses by
the experts indicate this:

For now, [traditional commercial systems] serve as largely a

hindrance. African people, especially the less educated and

exposed ones do not want to abandon traditional methods

of trade and exchange yet.

The traditional commercial systems would normally look at

e-business as a competitive system and try to combat it in all

forms when it would have been developed. The middle-men

in the traditional commercial system shall form syndicates

to combat the e-business system as it threatens their profit

maximisation or call it profiteering. e-Business Policies to be

developed in Sub-Sahara Africa have to take account of this.

In general the people believe in seeing the person they

are conducting business with rather that the very formal

avenue provided by the electronic media which they

consider very rude cold and unfriendly.

Many apparently felt that comfort with traditional
commercial institutions would inhibit the adoption of
e-business, both by businesses providing Internet services
and by consumers using them. It seems that while
business people in SSA are generally content with the
commercial systems – or rather are not sufficiently aware
or do not sufficiently appreciate the potential of
e-business – such complacency limits the potential value
of e-business.

In LA, the inequity of the business atmosphere was
cited as presenting serious obstacles that impede the
success of SMEs – not only related to e-business, but
regarding business in general. Thus, an improved com-
mercial infrastructure will not necessarily enhance their
practice of e-business. A different result might have been
seen in a study of larger businesses. Another issue that
came up in LA is the significant distinction between
traditional and electronic business. SMEs are familiar
with dealing with corruption and fraud in traditional
business, but e-business introduces many new possibili-
ties for fraud, which they are not willing to risk. They are
not sufficiently educated about e-business to effectively
take the necessary precautions, but they are well aware of
the fraud risks reported in the news. Thus there is little
confidence in electronic transactions.

Concluding comments

Implications for practice
The national infrastructure factors in the model we
presented here identify environmental factors over which
managers have little control. However, being aware of
this model may aid these managers with their e-business
capabilities and e-business value. For example, being
aware that the experts believed that e-business capabil-
ities flourish best in an environment with good
ICT infrastructure and supportive policies focused on
e-business may help managers who are considering
implementing e-business, or trying to expand their
capabilities and profit from their efforts.

In addition, government policymakers and NGO
officials, who might have more control over environ-
mental factors, being conscious of the experts’ beliefs
regarding policies and e-business value, may be assisted
to design, enact, and implement supportive e-business
policies that actually create an environment conducive to
e-business. In this way, industry can receive value from
the policymakers’ efforts. Moreover, noting that the
experts believed that implementing supportive e-business
policies rather than general ICT policies can aid in
growing a good ICT infrastructure may help government
policymakers and NGO officials offset developing coun-
tries’ poor ICT infrastructure dilemma, and consequent
slow economic growth. ICT infrastructure is highly
correlated with the level of economic development; thus,
developing countries, with their deficiencies in economic
development, are at a great disadvantage. From the
results of this study, policymakers can implement specific
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e-business policies that could help grow ICT infrastruc-
ture rather than enacting more general ICT policies that
apparently do not have much effect on the infrastructure.
In this way these policy makers can offset the economic
constraints that often limit ICT infrastructure.

Implications for research and directions for future
research
This study has demonstrated that it is important that
research on the e-business outcomes in any region of the
world be careful to distinguish between specific capabilities
and value. While related, these dimensions have a different
set of antecedents. Perhaps we could use very different
structural models to explain the effects of each of these
dimensions. For example, in this study, experts believed
that better ICT infrastructure increased the capabilities of
e-business. Future research could examine both con-
structs more closely, and analyze which specific ICTs and
infrastructural elements contribute to which specific
e-business capabilities. It is likely that differences would
be found. However, if such a study were to lump e-business
capabilities together with value, it might be more difficult
to identify the effects of specific elements of ICT.

Moreover, another future research direction involves
deeper investigation of the national commercial infra-
structure. The operationalization of the national com-
mercial infrastructure in this study might not encompass
all pertinent components. The final, refined instrument
only covered corruption, delivery and transportation of
infrastructure, and e-payment systems, due to the limita-
tions inherent in such a broad study. However, the
experts’ comments, which elucidated why they gene-
rally felt that traditional commerce had little effect on
e-business in SSA, give numerous ideas for potentially
fruitful lines of deeper investigation.

In addition, our study implies that an option for future
research is conducting carefully targeted case studies in
rural areas. Although we explained our reason for
limiting our study to urban areas, a number of the
experts highlighted the critical need for studying the
potential of e-business for rural areas, particularly in
SSA. Quantitative surveys like this would be impractical
to study business use of the Internet in rural areas of
developing countries. However, carefully targeted case
studies of existing practices might provide valuable
insight of what might work in this context, and the
environmental situation needed for e-business to suc-
ceed in rural areas.

Conclusion
We conducted this study to help answer the question:
What kinds of national infrastructure contribute toward
effective e-business outcomes in developing countries?
Our study clearly distinguishes between two different
dimensions of e-business outcomes: specific capabilities
and value derived from e-business. This distinction came
out most clearly when contrasting the effects of ICT
infrastructure, which experts believed affected e-business
capabilities but not value, with the effects of government
institutions, which they believed affected the value
derived from e-business but did not significantly affect
the specific capabilities that would be applied.

Our modeling and testing empirically examined the
opinions of field experts about the effects of national
government institutions and commercial infrastructure on
e-business outcomes. Although much theoretical literature
has proposed and discussed the effects of different aspects
of the institutional and commercial environment on
e-business ( Jarvenpaa and Tiller, 1999; Bridges.org, 2001;
Kardaras and Karakostas, 2001; Boateng et al., 2009), our
work operationalized these constructs and empirically
tested for their effects on e-business.

This study provides empirical support for studies that
have argued conceptually for the need of ICT policies
specific to the needs of e-business (UNECA, 1999b; Licker
and Motts, 2000; Darley, 2001; Montealegre, 2001;
Okunoye and Karsten, 2002; Okoli and Mbarika, 2003;
Hinson et al., 2009). By showing that experts believe
that e-business policies have strong effects on specific
e-business outcomes, our study adds weight to this call
for focused policies.

In this study, we focused on urban SMEs and went
beyond the plethora of technology transfer problems
faced by LA and SSA countries to identify factors that
would affect e-business transfer to these regions. Rather
than jump to the conclusion that LA and SSA need higher
diffusion of e-business, we stepped backwards to look at
some inherent precursors to wider diffusion of this
technology within the studied countries.

In all, we do not claim that e-business will suddenly
position African and Latin American businesses as
competitive to businesses in the developed world, or that
e-business will solve some of these countries’ inherent
socioeconomic problems such as blatant corruption and
mismanagement. However, we believe that e-business,
like many other ICTs, is a starting point to help these
poor regions of the world leapfrog many of their
challenges as they join the world’s ‘digital economy’.
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Appendix

Details of PLS analysis

Choice of statistical technique: partial least squares (PLS)
Chin and Newsted (1999) compared and contrasted

Structural equation modeling (SEM) and PLS, outlining
which situation is appropriate for which technique. There
are a number of reasons why PLS was clearly the better
approach for analyzing the model in this current research.
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First, PLS is more appropriate in exploratory research such
as this. SEM works best for well-defined theoretical
constructs that are being conclusively confirmed. When
the underlying theory is relatively new and untested, PLS is
more appropriate. Second, SEM requires that the data be
normally distributed to calculate appropriate relationships,
a requirement that is rarely met. PLS takes a non-parametric
distribution-free approach that makes no such requirement
on the data. As is typical for Likert-scaled responses, none of
our variables was normally distributed, so PLS was clearly
more appropriate for analyzing the data in this study. Third,
SEM requires large sample sizes. The standard suggestion is
the lesser of 200 cases or 10 times the number of estimated
parameters (in my case, 10� 34¼340) (Hair et al., 1998). In

contrast, PLS merely requires 10 times the number of items
in the construct with the most incoming structural paths
(Chin, 2000). In our case, these constructs were e-business
capabilities and e-business values with five items apiece, for
a minimum requirement of 50. Our smallest analyzed sub-
sample of 80 (Latin America (LA) other than Brazil) amply
met the PLS requirement, but failed that of SEM. In
technology research in developing countries, it is very
difficult to obtain larger samples. For these three reasons,
we selected PLS as the appropriate analysis approach for this
study.

Testing and refining the measurement (outer) model There
are four steps involved in testing and refining the

Table A1 Confirmatory factor analysis

Construct Item Initial instrument Refined instrument

Weight Loading Weight Loading Composite reliability

E-business capabilities EBCI 0.233 0.820 0.230 0.819

0.926

EBCT 0.271 0.916 0.270 0.915

EBCX 0.247 0.907 0.248 0.907

EBCS 0.233 0.844 0.234 0.844

EBCN 0.196 0.728 0.198 0.729

E-business value EBVR 0.387 0.829 0.423 0.831

0.905EBVC 0.322 0.877 0.355 0.894

EBVT 0.339 0.875 0.373 0.891

EBVJN 0.179 0.593

EBVJL 0.011 �0.105

ICT policy IPIS 0.260 0.858 0.295 0.889

0.929
IPID 0.276 0.892 0.313 0.923

IPRS 0.214 0.835 0.246 0.870

IPRD 0.259 0.797 0.290 0.816

IPP 0.268 0.546

E-business policy IPEP 0.334 0.726 0.395 0.764

0.852IPEI 0.320 0.785 0.380 0.817

IPEU 0.389 0.848 0.461 0.851

IPEA 0.271 0.670

ICT infrastructure IITB 0.180 0.775 0.204 0.759

IIE 0.140 0.674

IIIW 0.178 0.725 0.193 0.721

0.911

IIWN 0.180 0.756 0.199 0.764

IIP 0.131 0.774 0.148 0.773

III 0.166 0.825 0.182 0.829

IIA 0.163 0.733 0.172 0.753

IIQ 0.190 0.773 0.204 0.792

Institutions ICIV 0.323 0.751 0.294 0.735

0.885
ICIB 0.282 0.811 0.302 0.821

ICIR 0.288 0.832 0.283 0.833

ICIL 0.341 0.861 0.351 0.866

Commerce ICCC 0.575 0.759

ICCP 0.387 0.677 0.588 0.835
0.825

ICCD 0.423 0.721 0.610 0.842
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measurement model (Chin, 1998): confirmatory factor
analysis, checking for cross-loadings, reliability measures
of the constructs, and discriminant validity. This relia-
bility analysis on the measurement model was conducted
on all 316 responses from both Latin America and Sub-
Saharan Africa.

Confirmatory factor analysis (CFA) The first step in
testing and refining the measurement model was to
conduct CFA. This ensured that, in a factor analysis of all
the items in the instrument, each item loaded on the
construct to which it is theoretically assigned. We used
PLS Graph 3.00 to run the overall model we theoretically
specified in Figure 1. This run generates weights and
loadings for each item on their respective constructs.
(The weights were irrelevant for our model, since we have
no formative constructs.) The loadings are the factor-
analytic loadings for each item on its respective latent
construct. Chin (1998) indicates that to be retained in the
analysis, each item should have a standardized loading of
at least 0.707 on its respective factor. In Table A1, we
highlight the six loadings that do not meet this criterion.
We dropped these six from subsequent analysis.

Checking for cross-loadings The next step in testing the
measurement model was to assess if any item cross-
loaded on a construct other than the one for which it is
theoretically specified Chin (1998). After removing the
six items that did not pass the CFA, we used PLS Graph to
generate latent variable scores for all six constructs with
the 28 items that were left. We standardized the raw
scores of all the items (that is, subtracted the mean and
divided by the standard deviation), and generated
Pearson’s correlation coefficients for the items against
the latent variable scores. The cross-loading showed that
no item loaded at more than 0.707 on any construct
other than that for which we theoretically specified it.

This indicated that each of the 28 retained items loaded
uniquely on their respective theoretical constructs.

Reliability measures of the constructs The appropriate
measure for reliability for items loading on factors
representing latent constructs is the composite reliability
(rc) score (Chin, 1998). This is in contrast to the Cronbach
a, which weights each item equally, regardless of its factor
loading. The minimum rc should be 0.8. In Table A1, we
give the composite reliabilities for each refined construct.
All our constructs exceeded the 0.8 minimum, indicating
that all the constructs were adequately and reliably
measured. In addition to the rc, another measure of
reliability that is particularly pertinent when testing
measures of latent constructs is the average variance
extracted (AVE), calculated as the average of the squared
loading of each item in a construct measure, which must
be at least 0.5 for an acceptable measure of a latent
construct. All AVEs for the latent constructs in our study
were very good, as Table A2 displays.

Discriminant validity The test for discriminant validity
examined the correlations between the latent factor scores
of each construct in the model; this set of correlations is
called the j (phi) matrix. The test compared these
correlations with the square root of the AVE for each
construct pair, requiring that the correlation be smaller
than the smaller of the two root-AVEs. Table A2 displays the
resultant j matrix of latent construct correlations with the
square root of AVEs in the leading diagonal. In no case was
any correlation equal to or larger than a root-AVE above it
or to its right; this indicated that all constructs in the model
were indeed distinct from each other according to the strict
form of the test.

With a satisfactorily reliable instrument and a valid
measurement model, we proceeded to test the structural
model. This was the stage at which we could test the
hypotheses.

Table A2 Correlations between latent constructs (j matrix); Square root of AVE is in the leading diagonal

AVE EBC EBV IPIR IPE II ICI ICC

E-business capabilities 0.715 0.846

E-business value 0.761 0.419 0.872

Commerce 0.703 0.256 0.18 0.838

Institutions 0.659 0.135 0.199 0.402 0.812

E-business policy 0.659 0.36 0.275 0.336 0.418 0.812

General ICT policy 0.766 0.15 0.166 0.121 0.196 0.539 0.875

ICT infrastructure 0.594 0.322 0.148 0.537 0.443 0.389 0.142 0.771

Bold values ¼ Significances are not calculated for the square root of the AVE.
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