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ABSTRACT
Information Technology (IT) is an important resource that can facilitate growth and
development in both the developed and developing economies. The forces of globalisation
increase the digital divide between the developed and developing economies is increasing.
The least developed economies (LDEs) are the most vulnerable within this environment.
Intense competition for IT resources means that LDEs need a deeper understanding of how to
source and evaluate their IT-related efforts. This effort puts LDEs in a better position to
source funding from various stakeholders and promote localized investment in IT. This study
presents a complementary approach to securing better IT-related business value in
organizations in the LDEs. It further evaluates how IT and the complementaries need to
managed within the LDEs. Analysis of data collected from five LDEs show that
organizations that invest in IT and related complementaries are able to better their business
processes. The data also suggest that improved business processes lead to overall business
processes improvements. The above is only possible if organizations adopt IT and make
related changes in the complementary resources within the established culture and localizing
the required changes.
Keywords: IT Investments, IT-Related Complementaries, Process-Level Performance,
Organisation-Level Performance, Business Value, LDEs
1.
INTRODUCTION
Information Technology (IT) is a critical enabler of growth, development, and modernization
in the current global society. IT, broadly defined, is a collection of computing systems used
by organizations, incorporating hardware, software, and networks. IT is critical for
organizations in developed economies for continuous innovation of their processes and
products to achieve and maintain their competitive advantage. Similarly, IT has proven
instrumental for enabling developing and middle-income economies to achieve higher stages
of development and fostering economic and social transformation (Walsham, 2010). Global
investment into IT is in trillions of U.S. dollars, and it continues to grow rapidly (Pohjola,
2001). Much of this investment is channeled into the developing countries through various
mechanisms (Shih et al., 2007). These mechanisms include funding from donor agencies and
local governments, and investment from local private organizations and multinational
corporations. These contributors play an important role in IT-related economic growth and
development in developing countries (Puri, 2007). The Asian Development Bank (ADB), for
example, provides 40% of its total lending for IT-related projects (ADB, 2010).
The realization that IT is a key enabler has resulted in intense competition for IT
resources. The gap in access to IT resources is large across the developing countries
(Walsham et al., 2007, Walsham, 2010). This disparity is increasingly becoming evident as
fast growth in large emerging markets like Brazil, China, and India mask slower development
elsewhere (Shih et al., 2008). This disparity is also evident within some developing
economies where certain sectors of the population are deprived of access to the IT resources
(Walsham, 2010). Continued investments in IT, especially in smaller developing countries, is
essential for their continued social and economic development (United Nations Development
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Program (UNDP), 2010). Improperly planned development and privatization policies of the
local governments constrain this effort and the result is concentration of IT resources in only
a few areas. This situation is especially pertinent in the “unreached areas” of the developing
economies (Walsham, 2010), and the least developed countries (Reijswoud, 2009). These
countries and areas are termed least developed economies (LDEs) in this study. The LDEs
make a substantial portion of the world population. The United Nations Office of the High
Representative for the Least Developed Countries - Landlocked Developing Countries and
the Small Island Developing States (UN-OHRLLS) currently classifies 49 countries as LDEs
(UN-OHRLLS, 2011). Together with the unreached areas of the developing economies, the
LDEs constitute a substantial portion of the world population. The digital divide between
these economies and the rest of the world is apparent. Consequently, LDEs need to invest in
appropriate technology to remain attractive to the donor agencies and the local and the
international investors (Reijswoud, 2009). Such a technology must achieve self-sustainability
of the local community expand the reservoirs of skills in these communities, and must also fit
within their existing cultural settings (Tharakan, 2006).
Much of these investments may also need to come from within the community to
eliminate potential misfit between the invested technology and the established cultural setting
(Musa et al., 2005, Westrup et al., 2003). Stakeholders need to understand two key aspects of
IT-related resources to obtain the value associated with IT in the LDEs. The first is the
understanding of how to leverage their IT investments, and second is the understanding of the
path of IT-related business value creation in their organizations. IT-related business value
relates to the benefits of IT to an organization at various levels. Understanding on these two
aspects will mean that organizations have adequate understanding of the role of IT in
transforming their business processes and the anticipated value from such IT-related
transformations. This understanding will ensure that the LDEs are able to demonstrate better
their need for IT-related investment, thus improving their ability to attract continuous
investment in IT. Research on IT in developing countries has focused on the development of
information systems (Braa et al., 2007, Reijswoud, 2009), enhancing the IT knowledge base
(Puri, 2007), information systems interaction with traditional systems (Miscione, 2007), and
cultural aspects of socio-technical change (Avgerou and McGrath, 2007). Research on value
of IT investments in LDEs has, however, been relatively sparse (Chew et al., 2010, Walsham
et al., 2007). Evaluation of the extant literature suggests that understanding how to source
business value from IT investments at an organizational level has not received any resolute
attention. Most research relies on how developed countries derive IT-related business value
from IT resources. These studies advocate utilizing a competitive strategy (Porter, 1985),
synergizing IT-related resources (Milgrom et al., 1995), and enhancing IT-related capabilities
(Barney, 1991) as a source of IT-related value in organizations. These studies, however,
focus on competitive markets that are different in LDEs. Therefore, the studies conducted in
developed countries make it impossible to infer how IT resources may contribute to better
business value in LDEs (Chau et al., 2007, Mahmood and Mann, 2000).
The aim of this study is to analyze how IT investments contribute to business value in
LDEs and how to evaluate this IT-related business value. The study first presents a
complementarity model of IT business value for the LDEs. The crux of this complementarity
model is that investment in IT must complement investment in other related factors. This is
important because introduction of IT will inevitably bring changes in organizational
structures and processes. Organizations can only leverage this new environment if they also
update their related resources to achieve the best fit between their introduced technology and
their business processes. Consideration of human resources and other related factors is
essential to maximize the benefits of IT resources in this environment (Shih et al., 2008). This
includes recruitment, training and retaining IT staff, and a proactive end user training
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program. The strong bind between the human resources and business processes means that
greater benefits from IT resources require complementary investment into IT-related human
resources initiatives. Organizations that adopt this coordinated IT deployment approach will
benefit through efficiency and effectiveness in their business processes. This stage of the
study informs the environment within which LDEs can leverage their IT resources, but does
not inform how to manipulate the suggested factors to derive the suggested business value.
The study complements the survey approach with interpretive follow-up interviews to obtain
deeper insights on how to achieve the desired fit between the complementary resources with
organization in the LDEs. IT investments will inevitably consume substantial financial
resources. Deriving organizational level (largely financial) benefits from these investments is
essential to ensuring continued IT-related investments from the important stakeholders. This
study suggests that organizations that adopt a coordinated IT investment strategy will
improve their business processes, and this improvement in business processes will contribute
to overall organization-level performance.
Results from field survey data from five LDEs and LDE areas suggest that the level of
IT investment and the related complementarities associate favorably with various measures of
process-level performance. The process-level performances also relate positively to
organization-level performance. The results provide support for the notion of complementary
IT-related investment as a source of IT-related business value in LDEs. Semi structured
interviews with the survey respondents revealed important insights on the importance of
establishing a culture that can promote the complementary factors to work in harmony. The
rest of the paper progresses as follows. The next section presents the theoretical framework of
this study. The following section presents how organizations in LDEs can leverage IT and
evaluate its value. This follows discussion of the research design and presentation of the
results of this study. The final sections discuss the results, contributions and implications,
limitations, and provide directions for future research.
2.
THEORETICAL FRAMEWORK
Introducing IT in organizations transforms organizational structures, processes, and
resources. Complementarity theory articulates the basis for these transformations in
organizations. The complementarity theory (Edgeworth, 1881), is an old but powerful
concept with the basic premise of the establishment of an activity pattern (Milgrom and
Roberts, 1990). The factors within this activity pattern must be complementary; advocating
increasing one factor will increase the benefits when other complements move in the same
direction. The complementarity theory affirms that IT inputs are a component in the
organizational design. This affirmation articulates that the success of IT is contingent upon
complementary investments and considerations in appropriate resources, processes,
incentives, policies, and control systems (Barua and Mukhopadhyay, 2000). Similarly,
successful IT deployment in LDEs requires a complementary presence of related resources.
Isolated IT investments do not improve organizations’ business processes. Organizations can
achieve better payoff from IT investments when other complementary factors such as
decision authority, training and development, and investment policies change in a
coordinated direction. National productivity gain studies show that developing countries do
not experience desired gains associated with IT investments (e.g., Pohjola, 2001, Dewan and
Kraemer, 2000), because of insufficient investment in complementary assets to permit them
to enjoy IT-related productivity benefits (Dewan and Kraemer, 2000, Shih et al., 2008).
Coordinated changes in organizational resources will first help organizations attain specific
business objectives at the process level (Alter, 2003). This means that assessment of the
business value of IT investments should reflect a direct path from IT and IT-related
investment to specific metrics that reflect the business objectives being sought (Dehning et
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al., 2007). IT and complementary factors also affect overall organization-level performance,
albeit indirectly (Dehning and Richardson, 2002). The measures of IT-related value at the
process level capture the direct effect of IT investments and related complementarities.
Relating the process-level performance to organization-level performance captures the
indirect effect of IT and IT-related investments. This theoretical framework forms the basis
for the hypotheses development in the next section.
3.
HYPOTHESES DEVELOPMENT
3.1
The Level of IT Investment in LDEs
The economic environment in LDEs differs from the one in developing countries (Reijswoud,
2009). There are normally one or few players in the economic sectors with very little
competition. IT investment decisions in this environment depict acquiring IT more as a want
rather than a need. As a result, acquired IT resources possess capability-like features, because
an organization with IT resources can do things in way that organizations without the
resources cannot. This feature makes the level of raw dollar spending on IT by an
organization an important indicator of the level of their performance-differentiating IT
resources. These IT resources provide the organization access to the fundamental and
necessary tools to achieve efficiency and effectiveness for their core business processes.
These are, per se, the generic gains, which IT as a resource can provide without any
substantial level of resource manipulation. Organizations in LDEs continue to maintain this
advantage until competing organizations acquire and implement the same or better IT
resources. Consequently, in LDEs an organization’s failure to invest in IT resources puts
them at a disadvantage. The impacts of IT on productivity and growth became widely
recognized after decades of cumulative investment (Jorgenson, 2001). Growth in LDEs will
also come from technological accumulation through an evolutionary process of imitation and
innovation (Bell and Pavitt, 1993, Avgerou and Walsham, 2000, Darrow and Saxenan, 1986).
A higher level of investment will mean a better bundle of IT resources for the organizations
in the LDEs. This IT resource will have immediate effect on organizations’ business
processes. This is possible because acquired IT resources will be mature and well-tested in
competitive markets (Shih et al., 2008). As with developed countries, investment in IT in
LDEs is a strategic necessity, but in LDE’s, per se, it can also be a source of their business
value. Consistent with the above arguments this study hypothesizes that:
H1: The level of IT Investment by organizations in the LDEs is positively associated with
their business process performance.
3.2
IT-Related Human Resource Training
Organizations’ and communities’ established culture offers powerful forms of advantage
(Downing et al., 2003, Huselid, 1995, Kaarst-Brown, 2004). The human resource factors
form an integral part of the unique cultural formations in organizations (Hansen and
Wernerfelt, 1989). Human resource performance has implications for organizational
performance outcomes (Huselid, 1995, Raskin, 1997). Efforts to elicit discretionary
performance from employees are likely to provide returns in excess of any relevant costs
(Bailey, 1993). This effort is especially important during process transformations where the
employees face a varied working environment. Introduction of IT in the LDEs will inevitably
require some form of transformation on the human resources. End-user training is a critical
intervention to support successful use of new IT resources in the LDEs (Compeau and
Higgins, 1995, Galletta et al., 1995, Olfman and Pitsatorn, 2000). IT training is an
indispensible complement to investment in IT resources (Powell and Dent-Micallef, 1997).
Sustainable value of IT training emerges from merging organization-specific IT with
The Electronic Journal on Information Systems in Developing Countries
http://www.ejisdc.org

EJISDC (2011) 47, 1, 1-18

5

organization-specific and culturally-sensitive training to produce distinctive organizational
capabilities (Barney, 1991). This outcome is possible through a set of formal and on-the-job
training initiatives. Training engages end users in cognitive activities, through which they
acquire imparted knowledge (Gallivan et al., 2005). End users also acquire knowledge from
other sources, including situated learning, learning-by-doing, and learning-by-using (Sharma
and Yetton, 2007). Formal training, however, is an important source of knowledge for them,
and an important mediator contributing to successful use of new IT resources (Powell and
Dent-Micallef, 1997). Training also influences new technology adoption benefits through its
effects on the beliefs of end users, their attitudes, and their perceptions of usefulness and ease
of use (Agarwal and Prasad, 1999).
Successful training effort on implementation and use of new technologies in LDEs
will enhance individual cognitions of application knowledge and business context
knowledge, and the inter-individual cognitions of transactive memory and collaborative task
knowledge (Yetton et al., 1999). Human resource complementarities like end-user training
will create embedded advantages that explain significant performance variance amongst
organizations in the LDEs (Powell and Dent-Micallef, 1997). In LDEs, appropriate end-user
training will also ensure a coordinated and comprehensive approach to the introduction of
new technology. Investment in mature technology in LDEs means that the potential of the
newly introduced technology is established. In this environment, training will ensure that the
end-users are able to capitalize on the opportunities that the new but established technology
offers. This fusion will be a source of process-level business value. Consistent with these
arguments this study hypothesizes that:
H2: The level of end-user training by organizations in the LDEs is positively associated with
their business process performance.
3.3
IT Human Capital
The existence of human IT Capital reflects that organizations have employees with expertise
in adoption and use of IT. The human IT capital in LDEs is critical and may well represent its
most important asset. This asset will not only enable organizational change, but also act as
the mechanism through which to achieve greater organizational effectiveness (Roepke et al.,
2000, Singh et al., 2007, Wignaraja, 2008, Adam and Urquhart, 2009). The changes in IT in
LDEs will inevitably have wide-ranging implications for the required skills, behavior, and
orientations of IT staff. In this environment, the need for additional skills for IT professionals
will intensify, such as entrepreneurial and change management skills. The presence of IT
human capital signifies a proactive approach to creating opportunities by deploying IT to
serve the business needs in the LDEs. The presence of an effective IT workforce in
organizations and communities in the LDEs will help businesses foster strong partnership
skills, a culture of willingness to change, and an environment where the IT staff and the end
users act without overt and persistent guidance (Bresnahan et al., 2002). Human IT capital
resource will also reduce dependency on vendors and other providers, a major source of ITrelated frustration in LDEs (Reijswoud, 2009, Bakos and Brynjolfsson, 1993). The presence
of human IT capital in the LDEs will also provide the important fusion between the
introduced technology and the business processes. The result will be a set of refined business
processes with improved level of efficiency and effectiveness. This makes the human IT
capital an important complementary to investments in IT in the LDEs. Consistent with the
above arguments, this study hypothesizes that:
H3: The level of Human IT Capital in organizations in the LDEs is positively associated with
their business process performance.
The Electronic Journal on Information Systems in Developing Countries
http://www.ejisdc.org

EJISDC (2011) 47, 1, 1-18

6

3.4
IT Business Value Measurement Levels
Business processes are considered an appropriate initial unit of measurement of IT-related
business value (Alter, 2003). This is because organizations acquire IT resources to improve
their business processes (Tallon, 2007, Dehning et al., 2007). In the LDEs too, IT resources
and suggested complementarities will first improve the efficiency and effectiveness of the
organizations processes. Business processes efficiency and effectiveness attributes like
customer service improvement, cost efficiencies can measure the business process
performance (Jeffers et al., 2008, Ray et al., 2005). This study, however considers both profit
and non-profit organizations. Thus, it considers generic perceptive-based measures of
business processes that could used to evaluate IT investments and related complementarities’
association with process level performance in these different jurisdictions. Acquiring IT and
IT-related resources and implementing changes in organizations in the LDEs will consume
substantial financial resources. Organizations would source these financial resources from
various stakeholders. This means that businesses will be concerned about their overall
performance to provide justifications for their demand for the IT investment dollars. These
overall performance measures could be both financial and non-financial in nature. An
organisation’s organization-level performance is contingent upon the effectiveness of the
business processes in supporting the businesses’ goals (Ray et al., 2005, DeLone and
McLean, 2003). IT and non-IT inputs relate to process-level performance and process level
performance carries through to overall organization-level performance. Investments in IT and
related complementarities in LDEs will also follow a similar path of business value
generation. Mapping process improvements to organization-level performance establishes a
clear path of benefits of IT and IT-related investments. Organizations that complement their
IT well, and use the IT resources efficiently, will generate greater benefits at the business
process level, and these benefits will contribute to overall business value (Davamanirajan et
al., 2006, Melville et al., 2004). These arguments lead to the following hypothesis:
H4: Business processes performance improvements from IT and related complementaries is
positively associated with organization-level performance in organizations in the LDEs.
Figure 1 proposes a model for sourcing and evaluating IT business value in LDEs as follows:
IT Investment

H1
End User
Training

H2

Improvement
in Processes

H4

Overall
Organisational
Level Benefits

H3
Human IT
Capital

Figure 1. Research Model
4.
RESEARCH DESIGN
4.1
Overview of the Research Design
This study employed a mixed methodology to induce ways to source value from, and to
evaluate IT investments in the LDEs. First, a survey generated data to test the research model.
The second step relied on semi-structured interviews with the contacts that responded to the
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survey to acquire a deeper understanding on the formulation of complementarities. The two
methods were used complementarily, as the outcome of the survey formed the basis for the
design of the semi-structured interviews. This study’s sampling frame consists of the South
Pacific Island Countries (SPICs) (Fiji, Cook Islands, Marshall Islands, Tonga, and Vanuatu).
The relative geographic proximity of the SPICs, the similarities in organizational and
institutional conditions in SPICs and to the author’s work base meant manageable logistics,
especially for the field survey. Importantly, the SPICs contain both the LDEs and developing
countries with LDE-like sectors. Vanuatu, Solomon Islands, and Marshall Islands and Tonga
are LDEs. Fiji is one of the more developed of the Pacific Island economies, but has a large
portion of the population living in areas with LDE conditions. This meant that the sampling
frame data would be well representative of the larger LDE population.
The fundamental economic issue is how to improve overall economic efficiency, so
that the SPICs can keep its place in an increasingly competitive world market, whether in
traditional or newly identified areas. The stakeholders like the Pacific Islands Forum
Secretariat acknowledge IT as a powerful tool for development in the SPICs. IT has the
ability to enhance social and economic empowerment particularly amongst women, youth
and the disadvantaged (Pacific Islands Forum Secretariat, 2010). The Forum Secretariat has
also developed a Pacific Plan, with an overarching strategic objective under economic growth
of improving efficiency and effectiveness of infrastructure developments and associated
service delivery. The secretariat believes this is possible through the implementation of a
regional digital strategy for improving information and communications technologies. This
makes this study an important initiative for promoting IT in LDEs.
4.2
Instrument Validation Process
This study’s sampling frame contains commercial organizations, non-profit organizations,
public enterprises, and Government departments in the SPICs. The performance measurement
constructs had to be generic enough to be applicable to all these organizational types. There
was a need to validate the research instrument because of the new measures and use of
existing measures in a different context (LDEs). The instrument validation process included
measurement item generation with field interviews and examination of extant literature, pretest with sorting by judges, expert evaluation, final sorting, and a pilot test. Sorting of the
pool of measurement items was conducted using the steps suggested by Moore and Benbasat
(1991) using six faculty colleagues with interest and familiarity in IT-related business value
research. The judges’ inter-rater reliability, evaluated using the Cohen’s Kappa (κ), were
within the full agreement range (κ = 0.60 – 0.80) or within the almost perfect agreement (κ =
0.81 – 1.00). Two Faculty Professors participated in the expert evaluation of the research
instrument. Some organizations from one LDEs country participated in the industry
validation (pilot test) of the research instrument. The pilot test did not capture enough data to
perform any preliminary exploratory factor analysis to perform preliminary evaluation of the
discriminant and convergent validity of the measures. However, measures with some
perceived ambiguities, as suggested by participants of the pilot test, needed rewording. The
result of this validation exercise was a fully validated survey instrument for collecting data on
the measures of the constructs. Table 1 provides details on the final measures of the
constructs.
4.3
Administration of the Survey
This study collected data from five SPICs (Fiji, Cook Islands, Marshall Islands, Tonga, and
Vanuatu). The collected data was subjected to diagnostics checks as follows. Not all contacts
returned the survey instrument, and some contacts returned the completed survey instrument
after a follow-up. This meant non-response bias was a potential issue in the data. Test of nonThe Electronic Journal on Information Systems in Developing Countries
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response bias with first thirty (retuned without any follow-ups) and the last thirty (retuned
after follow-ups) responses for all measures showed no significant differences on any of the
variables (p<0.05). Harman’s single-factor test examined common methods variance, where
all the items were subject to exploratory factor analysis (EFA). More than one factor emerged
from un-rotated factor solutions, and more than one factor explained majority of the variance,
suggesting common methods variance was not an issue. A small number of responses
contained missing data, and Little's MCAR test yielded data to be missing completely at
random (p=0.334). Maximum likelihood estimation (MLE), implemented by the EM
(expectation maximization) algorithm in the SPSS Missing Values option imputed the
missing data. Table 2 presents the descriptive data for all the measures.
Table 1. Measures for Constructs
IT Investments
Annual IT Budget (including outsourcing contracts) for 2009 (10 bracket scales)
Percentage of IT applications directly support the core business processes (10 percentage brackets)
Percentage of the computer hardware directly support core business processes (10 percentage brackets)
Percentage of the IT unit staff is dedicated to support core business processes (10 percentage brackets)
End User Training (6 point rating scale 0 – no basis for answering, 5- excellent)
End User Training - Internal Training Programs
End User Training - Specialized Training programs
End User Training - Informal Skill building and bonding activities
End User Training - Level of use of cross-departmental teams for training purposes
Human IT Capital (6 point rating scale 0 – no basis for answering, 5- excellent)
Technical IT skills - Object-oriented Languages and Systems
Technical IT skills - Forth Generation Programming Languages
Technical IT skills - Client Server Application Development
Technical IT skills – Systems Development and Maintenance
Process Performance (8 point rating scale 0 – no basis for answering, 7- Strongly Agree)
Our customer service has significantly improved over the last three years
Our cost of providing goods or services has significantly improved over the last three years
Our quality of delivery of goods or services has significantly improved over the last three years
Our ability to deliver what we promised has significantly improved over the last three years
Overall Firm Performance (8 point rating scale 0 – no basis for answering, 7- Strongly Agree)
Our ability to meet our Key Performance Indicators has significantly improved over the last three years
Our ability to provide quality good and service with equal or less financial resources has significantly
improved over the last three years
Our ability to perform with our budgetary allocations has significantly improved over the last three years
Our ability to remain competitive or perform better in comparison to similar providers of goods and services
has significantly improved over the last three years

4.4
Administration of the Semi-Structured Interviews
The qualitative research technique of this study is a confirmatory approach to obtaining richer
insights on the outcomes of the empirical study. This study adopts a semi-structured
interview approach because it is more flexible than standardized methods such as the
structured interview (Denzin and Lincoln, 2005). In this approach, there is a standardized
interview schedule with a set of questions for all contacts. The interviewer poses the
questions in a similar order and format, and this allows for some form of comparison between
answers possible. There is, however, scope for pursuing and probing for novel and relevant
information through additional questions. The interviewer frequently has to formulate
impromptu questions in order to follow up leads that emerge during the interview (Cooper
and Schindler, 2008). The outcome of the quantitative study became the source of opening
key questions to start a discussion. The survey data confirmed all hypotheses using the
complementarity theoretical foundation. The framework of the discussion-generating
questions was as follows.
The Electronic Journal on Information Systems in Developing Countries
http://www.ejisdc.org

EJISDC (2011) 47, 1, 1-18

9

 What are your views on why and how the IT resources can contribute to business
value?
 What are your views on why and how end-user training is important for successful
adoption of IT in LDEs?
 What are your views on why and how human IT capital is important for successful
adoption of IT in LDEs?
Table 2. Descriptive Statistics of Measures
Std.
Skewness Kurtosis
Deviation
ITI1
3.03
1
5
1.45
-1.01
1.15
ITI2
3.11
1
5
1.48
-1.06
1.00
ITI3
3.32
1
5
1.55
-1.03
0.95
ITI4
2.96
1
5
1.53
-0.80
0.45
TRN1
5.01
1
7
1.61
-1.51
2.57
TRN2
4.89
1
7
1.84
-0.82
-0.05
TRN3
4.32
1
7
1.74
-0.63
-0.28
TRN4
5.85
1
7
1.29
-1.74
5.25
CAP1
3.84
1
7
2.05
-0.54
-0.85
CAP2
3.79
1
7
2.22
-0.26
-1.17
CAP3
5.10
1
7
1.82
-0.92
0.18
CAP4
5.46
1
7
1.39
-1.56
4.22
PRO1
4.59
1
7
1.72
-1.31
1.69
PRO2
4.86
1
7
1.89
-0.99
0.34
PRO3
4.60
1
7
1.73
-0.95
0.67
PRO4
4.77
1
7
1.72
-1.64
2.70
PER1
4.86
1
7
1.61
-1.76
3.51
PER2
5.13
1
7
1.72
-1.31
1.69
PER3
5.02
1
7
1.89
-0.99
0.34
PER4
5.02
1
7
1.89
-0.99
0.34
ITI – IT Investment, TRN – End User Training, CAP – Human IT Capital, PRO –
Process Level Performance, PER – Organisational Level Performance
Measures

Mean

Minimum

Maximum

The supporting questions will emerge in accordance with responses to the above three
key questions. The interviewer exercised his judgment on when it was appropriate to move to
the next key question. Twenty-five contacts who responded to the survey were contacted via
phone to participate in this part of the study. Contact via phone was the most feasible option
because this stage of the study was only possible after the evaluation of the quantitative
survey data. It was not possible to visit the field again to conduct face-to-face interviews.
Eight contacts agreed to participate in the interviews. A brief overview of the findings of the
survey was related to the interviewees before the commencement of the interviews. The
interview started with the key questions with impromptu questions raised to seek clarification
and further insights of the interviewee responses. The interviewer transcribed all the
interviews. The transcriptions were thoroughly evaluated to identify the common statements
and comments on the issues that were subject of the interview.
5
RESULTS
5.1
Assessment of the Measurement Properties of the Model
Partial Least Squares (PLS), a components-based structured equation modeling technique
assessed the measurement and structural properties of the data. PLS is suitable for application
and prediction (Chin et al., 2003). PLS assumes that all the measured variance is useful
variance, and estimates the latent variables as exact linear combinations of the observed
(manifest) measures. This approach avoids the indeterminacy problem and provides an exact
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definition of component scores (Chin et al., 2003). Confirmatory factor analysis (CFA)
evaluated the factor lodgings for the constructs, and showed that the measures load highly
only on their designated constructs. All measurement items have a factor loading above the
rule of thumb of a loading of 0.70, indicating at least 50% of the variance in the manifest
variable is accounted for by the construct (Hair et al., 2008). Cross-loadings analysis revealed
the manifest variables load highly only on the desired latent variable. Table 3 presents the
factor loadings and cross loadings for all the measures. Table 4 presents the results of the
measurement model assessment, including Cronbach’s alpha, average variance extracted,
composite readability, and inter-construct correlations. The alpha coefficient of all constructs
is higher than 0.70 (Nunnally, 1978). The more accurate composite reliability for each
construct, which avoids the assumption of equal weightings, is above 0.80. The average
variance extracted for each construct is above 0.50. The square root of average variance
extracted for each construct, which represents the average association of each construct to its
measures, is higher than the correlations between the constructs. This suggests that each
construct closely relates to its own measures than to the measures of other constructs.
Analysis of convergent and discriminant validities showed consistent results. Overall, this
result supports the convergent and discriminant validity of the construct, and paves the way
for assessment of the structural properties of the data.
Table 3. Factor Loadings and Cross Loadings
CAP
TRN
ITI
PRO
PER
CAP1
0.273
0.293
0.472
0.430
0.905
CAP2
0.104
0.202
0.314
0.335
0.831
CAP3
0.139
0.247
0.319
0.400
0.837
CAP4
0.168
0.248
0.321
0.408
0.819
TRN1
0.205
0.422
0.407
0.382
0.947
TRN2
0.109
0.405
0.433
0.236
0.733
TRN3
0.218
0.333
0.390
0.254
0.770
TRN4
0.199
0.438
0.417
0.383
0.950
ITI1
0.154
0.272
0.309
0.206
0.790
ITI2
0.248
0.360
0.344
0.423
0.834
ITI3
0.219
0.463
0.445
0.362
0.808
ITI4
0.323
0.403
0.432
0.372
0.772
PRO1
0.316
0.314
0.498
0.478
0.808
PRO2
0.269
0.413
0.331
0.477
0.794
PRO3
0.372
0.407
0.312
0.470
0.818
PRO4
0.437
0.453
0.530
0.330
0.840
PER1
0.418
0.340
0.410
0.468
0.957
PER2
0.454
0.355
0.423
0.488
0.936
PER3
0.432
0.349
0.341
0.419
0.873
PER4
0.430
0.345
0.418
0.423
0.958
ITI – IT Investment, TRN – End User Training, CAP – Human IT Capital, PRO – Process
Level Performance, PER – Organisational Level Performance

Table 4. Assessment of the Measurement Model
AVE
CRO
COM
CAP
ITI
PER
PRO
TRN
CAP
0.72
0.87
0.91
0.85
ITI
0.30
0.64
0.81
0.88
0.80
PER
0.47
0.43
0.87
0.95
0.96
0.93
PRO
0.43
0.67
0.70
0.66
0.83
0.89
0.81
TRN
0.21
0.47
0.37
0.54
0.73
0.87
0.92
0.86
ITI - IT Investment, TRN - End User Training, CAP - Human IT Capital, PRO - Process Level
Performance, PER - Overall Firm Level Performance, AVE - Average Variance Extracted, CRO Cronbach's Alpha, COM - Composite Reliability
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5.2
Assessment of the Structural Properties of the Model
Figure 2 provides the result of the assessment of the structural properties of the model.
Organizations level of IT investment, end-user training, and human IT capital all favorably
and significantly relate to improvement in their key processes. The three factors explain 56.2
percent variance in organizations business processes. The business processes also favorably
and significantly relate to organizations overall organizational level performance. Business
processes improvements explain 48.8% variance in overall organizational level performance.
The data supports all hypotheses.
IT Investment

End User
Training

Human IT
Capital

0.4
67
(5.
39
9*
* *)

0.275(3.847***)
***
18 4
(3 .
5
3
0.2

)

Improvement
in Processes
R2 = 0.562

0.699(9.073***)

Overall
Organisational
Level Benefits
R2 = 0.488

*p<0.05, **p<01, ***p<0.001 (2-tailed)

Figure 2: Structural Model

5.3
Analysis of the Interview Responses
5.3.1 The Importance of IT Resources
The interviewees agreed that adoption of IT is important for the LDEs’ growth and
development. They agreed that IT could improve their reach to other communities and would
enrich the conduct of their activities. The interviewees, however, shared some important
concerns on what may prohibit successful adoption of IT. They foresee that isolation from IT
and from the current global economic conditions do not motivate them enough to invest in IT.
The financial resources to invest are scarce, thus, they need to invest in IT resources
carefully. The key focus of current investments is simplicity and consistency. One
interviewee shared:
“The technology needs to be local enough to suit the ordinary man in the
community. If this is not the case, there is likely to be a threat of a cultural
misfit, resulting in rejection of the technology.” T2
Another interviewee shared on the importance of treating the simplest of technology
as new. He shared:
“You have to understand that even the smallest of technology is a new
technology for us. And remember, we are encouraging adoption of something
different. It is important that we treat what may be a simple IT as a challenge
and adopt it such constrain. Failure to do this will mean the technology
becoming neglected too soon, and eventually deemed useless.” T4
The concept of ‘sustainable development’ was also common in the interviewees’
views. There seems to be a common view that introduction of the technology is for a quick
fix. The interviewees relayed the importance of complementary training and presence of IT
capital. The interviewees shared:
“A number of times, we have seen that IT is externally driven, especially when
funding is from donor agencies or government organisations. Here, the focus
is at a bigger level, and most of us fail to understand what is there for us.
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Because we do not understand their benefit, we tend to ignore it, and perhaps
do not realise it value.” T8
“The IT investment needs to be for the local need at the micro level, and this is
something that we at times do not see from larger investments. The way I see
it, if this bigger projects from bigger organizations do not show much benefit,
small organizations are afraid to invest their dollars in IT. We need the
confidence from IT.” T5
When asked to elaborate on context of needing confidence from IT, the interviewee
shared:
“We need the right support, support that is sustainable and continuous, both
at technical level and governmental level.” T5
Overall, the interviewees shared strong sentiments on the importance of IT for the
development and sustainability of LDE communities, but their vulnerability and lack of faith
in IT was evident. This implies that authorities and organizations need to engage in a deeper
level of commitment to secure sustainable value from IT investment in the LDEs.
5.3.2 The Importance of End-User Training
There were strong sentiments on the importance of end-user training during IT adoption. The
interviewees shared that there is a strong sense of fear on the ramifications of the introduced
technology. Much of this fear seems to reside at the organizational level. This possible factor
may drive away potential IT investments from the LDE community. One interviewee shared:
“Sometimes we see potential in some technology, brought to our attention
through our exposure to other communities or otherwise. However, a factor
that makes us think twice about buying this technology is whether we will be
able to use it. We have to think twice on whether our people will use this
technology, or they will continue to work with the new technology in their old
ways.” T2
One interviewee shared the need for ‘local training’ – training that fits in the
community culture. This implies that conduct of the end-user training needs to be within the
cultural boundaries and within the communities’ learning styles and approaches. Much of this
learning seems to take place in an informal environment in the LDEs. The interviewees
shared that:
“End-user and other forms of training must come hand in hand with the
introduced IT. This is very important for us. Many times, we see that the
people who provide the IT conduct this training. This is not bad, but the issue
with this is that they come and try to conduct training, as they want to do
everything in one day. This is too much for our people. Most of them are
unable to cope with this.” T3
One asking how this could be addressed, the interviewee suggested:
“I think what we need is continuous training. Our people need somebody with
them more often. I also feel much of the learning can take place within
ourselves, but to do this, we need to establish a training culture led by one of
us. In this way, our people will get the idea that they can also do this and that
working with the new technology is important. Otherwise, our people will just
not own up the technology and will not work with it the way they should.” T3
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Another interviewee shared his success training success story as follows:
“For us, our training has been our key. We kept our users well informed and
had a team culture going. We made sure we were a step ahead, and that we
think about new technology before we face it. This way, we were able to
establish a positive culture, one that is positive towards the new technology.
We do not do sophisticated training, we have a few people who know a bit
about IT and they always share positive stories and demonstrate things to the
employees. It seems to work so far for us as we see our teams engaged and
using the introduced IT in their core activities.” T1
In summary, there is a strong agreement on the need for complementary end-user
training. This, training, however, needs to be as localized as possible. End-user training is a
critical component of the IT adoption process in organizations in LDEs. Without this training,
organizations will not be able to understand the importance of the introduced IT to their
business processes.
5.3.3 The Importance of Human IT Capital
The importance of human IT capital did not receive serious consideration within the SPIC
countries / respondents. This is understandable, as much of the focus seems to be on the
current use of the technology – an aspect they are trying to capture. This may be the case
because the need for human IT capital deals more with the strategic thought on IT.
Interviewees, however, shared the benefits of this resource in their organisations, but again
within a local context. The interviewees shared the following views:
“To be honest, I did not think that far, but I think having this people will be
very handy for us. I think the continuous commitment to IT is important for us
and this is something that people with technical knowledge can provide to us.”
T2
I think some level of technical expertise is important for organisations in our
environment. However, we do not need too IT tech people. We need people
who can work with our people and do good things with little technology. We
will see problems if a lot of new IT are asked for every change that is
required. With this approach, IT will become a burden than a solution.” T7
I think these people are needed in our small communities and businesses. We
have to change IT wise and these people can help us. We have a few technical
IT staff who are doing a good job. They are encouraging us to change and are
showing us new ways of doing business with IT. But, I must admit, with lack of
IT knowledge, IT becomes difficult for us to support some projects.” T6
An interviewee shared an interesting and a realistic view:
This is an interesting issue. To have human IT capital in small organizations
like ours would mean changing the upper level people. This would be difficult.
As I understand and as you explained, it has to do with managers and
executives having some IT understanding and expertise. This may not go well
with most people here. However, I think this is necessary; we need to change
some of our thinking and perhaps think more about IT. However, I am not sure
how we could do this.” T7

The Electronic Journal on Information Systems in Developing Countries
http://www.ejisdc.org

EJISDC (2011) 47, 1, 1-18

14

The above discussion highlights the vulnerability of the introduced IT in a fragile
community. There is support and understanding for the need for various resources.
Organizations in the LDEs are unsure of how to adopt these resources, but concur that some
degree of localisation of the resources is important. Overall, there is a strong support for a
complementary approach to IT investment in the LDEs. Organizations in these economies
have much to learn and understand about the importance of IT-related complementarities that
would help them secure better value from their IT resources.
6.
DISCUSSION
The results in the SPICs show that digital divide developing economies suffer from resource
constraints. The SPICS must adopt a strategy of continuous investment in IT for their growth
and development. Understanding how to maximise IT investments’ contribution to business
value is an important venture to ensure continuous investment in IT resources in SPICS. This
SPICS samples exemplifies that investment in IT and related complementarities relates to the
constraints in improving organizational processes in LDEs. Organizations that improve their
processes through a complementary investment strategy also improve their organization-level
performance. This outcome demonstrates the importance of appropriate investment in IT and
related resources (e.g., human resources). IT investments in developing countries can provide
sustainable IT-based advantages because investment in IT depicts acquiring a want rather
than a competitive need. Investments in IT provide new resources to organizations. The
human resources need to complement andto leverage the IT resources (Powell and DentMicallef, 1997). The human resources considerations in the form of end-user training and
human IT capital ensure that organizations possess adequate knowledge to use their IT
resources efficiently and effectively to improve their performance. End-user training
improves operational efficiencies through improved revenue generation in for-profit
organizations and higher level of service in other organizations. End user training also
improves effectiveness through lower operational, labor, and selling costs. Complementary
investments in human IT capital better organizations ability to fit the acquired IT to their
business processes. This fit will provide increased revenue-generating potential, and
improves effectiveness through lower costs.
Interviews with the respondents reveal that the LDE community has much to learn
and understand about the environment within which their invested IT would flourish. IT
initiatives in the LDEs will only prove to be successful if there is a strong respect for the
established cultures. In fact, the interviews reveal that IT-related change must be culturefriendly. There are strong views on localization of skills and introduction of user-friendly IT
resources. The results also suggest that while a complementary approach to IT investment is
appropriate in the LDEs, there is much to do on how to bring about these complementary
changes. Fitting change structures from other traditions may prove to be ineffective because
such changes will not blend well into an established cultural setting. Penetration of IT and
related changes into the LDE cultural settings requires special care. A localized change
strategy is likely to bring better outcomes, and lift to moral of the community to accept the
changes. Notwithstanding the above, process-level efficiency and effectiveness indicates
organizations efficient use of assets. This efficiency will reflect in their organization-level
measures of performance. This study’s findings support this notion as it shows a positive
association between process-level and organization-level performance. A complementary IT
investment strategy in LDEs has implications for process-level performance (directly), and
organization-level performance (indirectly). The study’s outcome promotes confidence in the
providers of funds for IT investments in the LDEs. It presents investors and donors the
justification that their IT investment on its own can contribute to business value. Importantly,
this study also demonstrates that investment in related-complementarities can provide
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additional IT-related business value to the organizations. The investment providers, however,
need to be cautions on their approach of introducing IT and complementary changes in the
LDEs.
7.
CONCLUSION
There are important implications for researchers and practitioners from this study. This study
presents ways to source and evaluate IT-related business value in the LDEs, which is
important for the understanding of the environment in which businesses in LDEs can source
IT-related business value. This achievement, however, requires a coordinated IT investment
strategy that embraces the IT deployment environment. Manageable level of investment in IT
will suffice with appropriate consideration in related complementary resources. End-user
training and acquiring human IT capital are important complementary resources to consider
before any new investments in IT. Process-level and organization-level performance is
possible with this coordinated IT investment strategy.
Despite the conclusions, the results require careful consideration. The study used
selective sampling, thus there is a risk on whether the sample is a true representation of the
organizations in the LDEs. One hundred and twenty eight contacts responded to the survey
request and the study provides strong arguments for the appropriateness of the sampling
frame. Though the diagnostic checks did not reveal any issues with data quality, readers may
exercise of some caution when generalizing the findings. The modest dataset allowed the
conduct of this study at an aggregate level. This restricted the study to use the generic
measures of process and organization level performances. Possible differences may exit
across for-profit, non-profit, government authorities, and statutory organizations. Future
research can capitalise on this opportunity with a larger dataset. IT resources play an
important role in shaping economies globally. However, the mechanism for deriving benefits
from IT in LDEs is less clear. This study suggests that organizations in LDEs can secure ITrelated business value by investing in IT and complementary resources. IT investments can
contribute to business value in LDEs. IT presents an ideal opportunity for organizations in
LDEs to transform their business processes and enjoy the subsequent benefits. This study
affords important ways and initiatives to the LDEs to foster continued growth and
sustainability in a truly globalized environment.
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