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ABSTRACT
The notion that an increase in information technology investments will result in a positive impact on
productivity has been deliberated comprehensively at various levels. Initial studies have established
that, there was no link between investment in IT and productivity while others suggested otherwise.
Even though there is a growing number of an academic studies on this topic, most of them has been
centered on America, Asia and Europe. This current article reviews and analyzes literatures on the
topic and presents a quantitative analysis of the literatures on continental bases. The study uses
PRISMA Flow diagram and examined 141 studies that have been published between 1990 and 2017.
The results suggested that Europe led with 36.88%, whilst Africa has not contributed much to IT and
productivity literature with just 8.51%. The study therefore concluded that more studies on the topic
should be done using data from Africa.
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INTRODUCTION
A significant growth in productivity cements the basis for improvement in the standard of living (Niebel
& Mannheim, 2014). Heavy investments and effective application of Information Technology (IT)
have been considered as important stimuli with respect to productivity growth (Niebel & Mannheim,
2014). According to a report by the Development & Research Center in 2004, enterprises that
effectively use IT in their business process and operations experience greater productivity leading to
greater competitiveness that promotes sustainable economic growth. IT have considerably transformed
humanity in the later part of this century by prompting unanticipated qualitative and quantitative
changes (Biagi, 2013a). Abri and Mahmoudzadeh, (2014) in a study also discussed the role of IT in
renaissance of productivity for economic development of several advanced economies. IT generates
new E-business models, save cost of doing business, improve both qualitative and quantitative variables
of production and this also leads to an increase in competition in markets (Abri & Mahmoudzadeh,
2014). The unexpected massive growth of investment in IT became the center of controversy in the
impractical prospects and extreme interest that bordered the “new economy” during the late 1990s
(Ark, Mcguckin, & Inklaar, 2003). A lot of research studies has established on the positive impact of
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ICT in the US development rebirth witnessed between years 1995 and 2006 (Biagi, 2013a). The notion
that an increase in IT investments will result in a positive impact on productivity has been deliberated
comprehensively at numerous levels of economics and statistical analysis (Dedrick et al., 2016). Initial
studies established that, there was no link between investment in IT and productivity. Dedrick et al.
(2013) indicated that some authors also suggested otherwise that there was solid empirical evidence that
the business value of IT investment are positive and significant for organizations, and even economy
like U.S. During the middle of 1980s a strong effort was made to measure the business value of IT
and this debate was stirred by the eminent statement by Robert Solow in 1987: “You can see the
computer age everywhere but not in the productivity statistics” (Biagi, 2013). Although academics
have comprehensively examined statistical data during the 1980s, there was little evidence to back the
postulate that IT significantly improved productivity (Brynjolfsson & Yang, 1996). Even though there
is a growing number of an academic study reporting on the positive impact of IT on many methods
of economic performance, an accord on the connection between investment in IT and its economic
performance is still remains obscure as reported by Dimelis and Papaioannou, (2011). Information
Technology positions a severe quandary for management today. On one instance, investment in IT can
give a competitive advantage over their competitors. On other instance, budgetary allocation of IT
puts increasing burden on directors to measure its returns and conclusions drawn from recent studies
are at best inadequate (Mukhopadhyay, Lerch, & Mangal, 1997). Most studies of IT and productivity
has also been centered on America, Asia and Europe leaving Africa behind. Looking at the ongoing
discussion about whether the business value of IT investments is positive, this study censoriously
surveys the large body of empirical research on the topic. The main purpose is to review and analyze
critically the literatures on IT and productivity to ascertain the current trend on the significance of IT
investments (Dedrick, Gurbaxani, & Kraemer, 2003a). The present study contributes to the relevant
literature by extending the conceptualized framework to explore the ICT impact on productivity
.The study also extends the debate by introducing a new ICT concept “gamification” (Antwi et al.,
2017; Appiahene et al., 2017; Aziz et al., 2017; Deterding et al., 2011) “…the application of game
features and game procedure to engross users in order to solve problems.” The goal here is also to
help identify future research areas into the impact of gamification on organizational productivity.
Specifically, this article attempts to (1) provide both qualitative and quantitative information about
the vast literature on IT and productivity (2) give a new research direction to the IT and productivity
debate by looking at the impact of gamification on productivity, (3) provide an update information on
the number of literature on IT and productivity, the study area, the methodology, the study duration
and so on. (4) assess concerns in current study, and (5) identify potential areas for future study. It is
envisioned that this study will aid academics to appreciate this research area, motivate specialists to
tackle unanswered questions and finally assist top managers on making meaningful decisions about
IT investments. This study examined 141 empirical studies that have been presented and published
between 1990 and 2017. The study emphasized largely on studies whose findings and conclusions
are in international peer-reviewed journals, conferences and other recognized institutions.
Background
Information Technology (IT) also called Information and communication Technology (ICT)
(Appiahene et al., 2014) is the appropriate use of technology tools by which users operate and exchange
information or data in its various forms such as text, graphics, sound and video (Patti, 2006). According
to (Brynjolfsson & Yang, 1996) IT can be explained and categorized in different forms such as in
terms of capital, including the simplest one is the BEA’s (U.S. Bureau of Economic Analysis) category
“Office, Computing and Accounting Machinery” (OCAM), which involves mainly of computers.
It is imperious to suggest that productivity is not a uniform widespread concept but there exist
different definitions that are appropriate under different circumstances. Productivity is generally
explained as output per unit of input. It is an important indicator of the efficiency with which
organizational resources been it human resources or material resource are being used, so it is important
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to measure it within any given organization to analyze the returns that the investors are receiving.
Björkman, (1992) defined this concept as the ratio between the output of production and the input of
production factors/means and argues that it is necessary to use general measurements of the input of
production factors/means and of the output of the production system as variables in order to achieve
a more general definition of productivity. The focus of this study would extract a very broad but
simple one and delimit the work to the pertinent portions.
The link between IT and productivity has been at the center of discussion according to
Brynjolfsson and Yang, (1996) and previous empirical studies on IT productivity between 1980s
1990s did not suggest any significant productivity improvements. Brynjolfsson and Yang in a literature
survey identifies outstanding queries, recommended the application of orthodox procedures to any
fresh data generated whenever one wants to assess and improve the benefits of IT. Brynjolfsson and
Yang, (1996) further proposed new problems and methodologies with special emphases on improving
data quality and the measurement techniques. The authors finally concluded that data from other
researchers should be easily accessible by their colleagues so that a collective practice can be sustained
(Brynjolfsson &Yang, 1996).
Dedrick et al., (2003) used the productivity paradox debate and critically reviewed about 50
published studies. In order to classify the various studies, Dedrick et al., (2003) developed a framework
that was used to facilitate in the identification of “what we know, how well we know it, and what we
do not know. The study concluded that the productivity paradox as initially suggested by some studies
has been successfully disproven and that data from both firm and the country level with its larger
investment in IT is associated with greater productivity growth. Notwithstanding the expiration of
many online based companies, the revenues to IT investment are tangible, and companies that utilized
this technology to their advantage continue to top the list (Dedrick et al., 2003b).
Using a survey of both micro and macro data literature on the impact of ICTs on productivity,
Draca et al., (2006) suggested that the “Solow Paradox” of the unexpected or little impact of IT on
productivity did not exist even if it was. Per their survey both growth accounting and econometric
evidence suggested a positive impact of ICTs on productivity.
Oliveira et al., (2011) in an attempt to fill the literature gap of IT and productivity also reviewed
concepts for adopting models used at the firm level in Information Systems literature and argued
two prominent models; diffusion on innovation (DOI) theory, and the technology, organization,
and environment (TOE) framework. The study postulates that imitative, forcible, and normative
organizational pressures existing in an established setting may impact the organization’s predilection
towards an IT-based inter-organizational system (Oliveira et al., 2011).
Finally, Bryan et al., (2008) in a literature paper developed a conceptual IT-mediated relationships
in global supply chain relationships and suggested that IT experiences directly affect and promote
organizational business process such as coordination, transaction specific investment, absorptive
capacity and monitoring. According to Bryan et al., (2008) factors such as environmental, country
and cultural moderate the process of IT contribution on performance (Bryan et al., 2008).
METHODOLOGY
This paper presents a literature survey of empirical research on Information Technology or Information
Systems impact on productivity .The main aim is to survey studies within the field that have been
conducted including Information System and Productivity, IT Productivity Paradox, ICT impact on
Economy, gamification and organizational productivity., with a focus on categorizing existing research
literature on continental bases to identify gaps in research that still needs to be addressed, potentials
and challenges, as well as aims, for future study.
The search through the various electronic databases in this literature survey encompassed those
recognized as related to IT and Productivity, Information Systems and productivity and computers
and productivity. High quality academic databases such as Springer, Elsevier, Taylor and Francis,
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MIS Quarterly, IEEE, Emerald, Wiley, OECD Publications, Association for Computing Machinery,
Conference papers, Working Papers, articles from recognized institutions and others smaller journals
were accessed for the literature.
Selection of Literatures
In the selection of the various literatures for this study, the Preferred Reporting Items for Systematic
Review and Meta-Analysis, PRISMA Flow diagram (Knobloch, Yoon, & Vogt, 2011; Moher et al.,
2015) was used. The PRISMA flow diagram shown in Figure 1 illustrates the flow of the various
literatures through the various distinct phases of the diagram. It outlines the quantity of literatures
gathered for the study, those involved in the study and finally those excepted from the study with
stated reasons. Systematic reviews remain a classical reference for producing evidence (Moher et
al., 2015) in any research field. Meta-analysis talks about the application of statistical methods in
a systematic review to incorporate the results of included literatures. The aim of the PRISMA flow
diagram is to basically advance the value and quality of systematic review (Knobloch et al., 2011)
analogous to the impact accomplished by other similar strategies by aiding researchers to generate
guidelines of their systematic review (Moher et al., 2015). The processes involved are:
1. 	
2. 	
3. 	
4. 	

Defining the scope of the review, developing questions and inclusion/exclusion criteria.
Identification of potential studies through literature searches using keywords.
Screening of abstracts and papers to meet inclusion criteria.
Characterization of articles for mapping by keywords.
Figure 1 gives an outline of the stages and flow of the systematic mapping review process.

Definition of the Literature Scope for Review
This current review categorizes studies based on the study area (continental bases), year of publication
and research approach used. At the onset, it was essential to clearly state the scope of the survey
mapping in order to come out with possible search strategies that could be used to recognize eligible
studies. Studies on Information Technology and Information Systems (IS) impact on productivity
and economy were all considered. Most important was the new trend, gamification which was also
included in the search. It was important to include these themes as they point to future trends and
methods that organizations can used to gain competitive advantage.
Inclusion Criteria for Selecting Papers for the Study
•
•
•
•
•
•

Study report has been writing in English
Have well written abstract.
Have well-structured scientific methodology
Focus on the impacts of IT/IS on productivity or the economy. This was done to address the
general objective of the study.
Should have been published between 1990 and 2017
Include studies done using data from any of the following continents; America, Asia, Europe,
Africa.

Identification of Eligible Studies, Screening, and Characterization Strategies
The methodical literature survey was conducted using access to various electronic library databases.
Screening of paper titles with various combinations of keywords were conducted to ensure the
identification of the maximum number of papers that meet the inclusion criteria. From initial searches,
the following keywords were used: “IT Productivity” OR “IS effects on Productivity” OR “ICT
Productivity” OR “IT Productivity Paradox” OR “IS Performance” OR “IT impact on Productivity”
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Figure 1. The PRISMA flow diagram Source: (Moher et al., 2015)

OR “Gamification and productivity” OR “IT Business Value”. These keywords were chosen based
on a screening of concepts that are referred to in primary research articles in this field.
After screening abstracts from the initial searches, additional keywords were used in subsequent
searches, including “MIS” “ERP” “General Purpose Technologies” “Computers” “Telecommunication”
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and “Mobile Phones” which are terms commonly used in articles in this field of study. Of 900 records
initially identified, 806 were included after the search was narrowed down to only records which were
peer reviewed articles, conference and working papers where the keywords were mentioned in the
abstract. 407 records were identified after duplicates were removed. The number came down to 305
after screening of the abstract. Finally, the total number of literature used for both systematic review
and meta- analysis came to 141 using the stated inclusion criteria.
Classification of The Literatures Using Saunders et al. Research Onion
It is normally usual for a researcher to initiate a research by considering as to whether to, use a
questionnaire or interviews. Concerns of this issue have been thoroughly addressed by Saunders,
Lewis, and Thornhill, (2009) using the research “Onion” model shown in Figure 2. According to
the authors, before moving into the main area in any research work, there are important layers of the
onion that needs to be peeled away. The classification was done using the Saunders et al., (2009)
shown Table 1 under the following headings: Technique (Qualitative or Quantitative), Time-Horizon
(Longitudinal or Cross-Sectional) and Strategy (Case study, Survey or Experiment).
The categorization of the various articles in terms of the study location after the Systematic
review is shown in the Table 1.
Information Technology and Productivity in Europe
Desirée and Overmeer, (2012) in a study suggested a positive impact of ICT on organizational
growth. According to the authors, the growth of mobile phone users and other complex computing
technologies requires a new study of the business value of ICT within the economy. Karadag and
Dumanoglu, (2009) in a research concluded that managers within the hospitality industry see IT as
extremely productive and appreciate the benefits it offers and that there exists a strong connection
between IT and productivity in the hospitality industry. Haynes and Thompson, (2000) presented
their findings of study and concluded that the study does not support the “IT paradox.” Matteucci and
Sterlacchini, (2004) on the hand found that ICT intensities on value added gives a positive impact
on Total Factor Productivity changes.
Several inadequacies such as measurement errors, redeployment of impacts and mismanagement
of ICT have been recognized in previous studies of IT and Productivity. Sigala, (2003) proposed an
approach for measuring the ICT productivity impact capable of addressing the stated inadequacies
by using data from UK. The study suggested that the business returns of productivity do not ensue
from ICT investments alone, but exploitation of the ICT “informate” is also important. Estimated
results by Paganetto et al., (2000) also suggested that, cumulative ICT investment has both positive
and major impact on organizational productivity.
Paço and Pèrez, (2015) in a research paper re-echoed that the mere readiness of ICT does not
translate into productivity (Paço & Pèrez, 2015). Miller and Atkinson, (2014) in their study suggested
the four (4) major explanations for Europe’s failure to spend and also get returns from ICT. The study
suggested that realizing the complete impact from ICT investments entails some radical institutional
restructure. Several authors’ works on the firm level have suggested that investments in ICT will only
end in productivity improvements after a time interval, as it takes time to introduce and implement
these investments in a business environment (Meijers & Hollanders, 2002). Meijers and Hollanders,
(2002) were quick to also suggest that synchronized investments in organizational change are
required to fully experience the profits of ICT. Weill, (1992) concluded that earlier adoption and IT
implementation strategies can have remarkable achievement, but its competitive advantage would
disappear as soon as the IT technology becomes common. According to Biagi, (2013) the lack of
productivity improvement experienced between 1995 and 2005 in E.U countries was partly attributed
to a smaller size of industries that are into ICT production in Europe, by poorer investment in ICT
capital, as compared to that of the US (Biagi, 2013b). Shamim, (2007) in a study found that an improved
communication network can considerably improve economic indicators, which is the basis of any
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Figure 2. The Research Onion Diagram Source: (Saunders et al., 2009)

economy to flourish. Spiezia, (2012) used an econometric methodology to evaluate the influence
of three investments types of ICT namely; the Hardware Components, Application components and
lastly the network components in 26 companies in 18 OECD countries over 1995-2007, using data
from EU KLEMS. According to Spiezia, (2012) the estimated impact of ICT capital to value added
growth in the corporate sector differs from 1.0% a year in Australia to 0.4% a year in Japan. Díaz-Chao
et al. (2015) suggested that labor productivity can be directly clarified by an enterprise’s capacity to
utilize their IT resources such as local networks to make intercontinental businesses.
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Table 1. Overview of Reviewed Articles and Identified Study Location
Themes

Authors

IT and Productivity
studies in Europe

Welsum & Overmeer, 2012; Kivij & Saarinen, 1995; Oulton & Srinivasan, 2005;
Karadag & Dumanoglu, 2009; Timmer, Ypma, & Ark, 2003; Haynes & Thompson,
2000; Matteucci & Sterlacchini, 2004; Rincon et al., 2005; Sigala, 2003; Sandulli
et al., 2014; Paganetto et al., 2000; Paço & Pèrez, 2015; Miller & Atkinson, 2014;
Meijers & Hollanders, 2002; Wiel, 2001; Ignatiadis & Nandhakumar, 2006;
Olugbode et al., 2008; Biagi, 2013; Shamim, 2007; Oulton, 2002; Spiezia, 2012;
Crespi et al., 2006; Rowe et al., 2011; Vukadinović et al., 2016; Cette, et al., 2017;
Kılıçaslan et al., 2017; Polder et al., 2014; Fredrik, 2015; Mas, 2016; Díaz-Chao et
al., 2015; Mačiulytė-šniukienė & Gaile-sarkane, 2014; Fosse, Jacobsen, & Sørensen,
2013; Hall, Lotti, & Mairesse, 2012; Waqar, 2015; Reenen et al., 2010; Carlo &
Santarelli, 2010; Schivardi & Schmitz, 2017; Stefano et al., 2016; Tjin-A-Tso, 2015;
Atrostic et al., 2002; Koellinger, 2005; Bhat et al., 2003; Berne et al., 2015; Dale,
2014; Jacobs, 2013; Kamasheva et al., 2015; Markova, 2013; Marques et al., 2015;
Alloghani et al., 2017; Petridis et al., 2014; Sands, 2013; Kamel et al., 2009

52

IT and productivity
studies in both
North and South
America

Stone et al., 2007; Caruso, 2007; Cereola et al., 2012; Hitt & Brynjolfsson, 1996;
Brynjolfsson & Hitt, 2000; Brynjolfsson & Hitt, 1997; Black & Lynch, 2001; Black
& Lynch, 1997; Mukhopadhyay et al., 1997; Mukhopadhyay & Mangal, 1997;
Devaraj & Kohli, 2000; Devaraj & Kohli, 2003; Ark et al., 2003; Ravichandran et
al., 2005; Han et al., 2011; Bhatt & Grover, 2005; Bhatt, 2003; Mahmood & Mann,
2005; Ko & Osei-Bryson, 2006; Hitt, Wu, & Zhou, 2002; Campbell, 2012; Ko &
Kweku-Muata, 2014; Lehr & Lichtenberg, 1999; Menon et al., 2000; Mendonca
et al., 2008; Thatcher & Oliver, 2001; Banker et al., 1990; Bartel et al., 2007;
Crowston & Myers, 2004; Shao & Lin, 2001; Weill, 1992; Ko & Osei‐Bryson,
2004; Brynjolfsson & Hitt, 1995; Mcguckin et al., 2003; Roberto, 2016; Shapiro &
Mathur, 2011; Grazzi & Jung, 2015; Byrne & Corrado, 2017; Khan & Santos, 2002;
Aral et al., 2007; Bartel et al., 2005; Bresnahan, 2001; Chen et al., 2006; Wang et
al., 1997; Wu, 2006

45

IT and Productivity
Studies in Asia

Motohashi, 2001; Swiercze et al., 2005; Shehadeh & Nazem, 2013; Mashal, 2006;
Kim, 2003; Abri & Mahmoudzadeh, 2014; Minetaki,, 2008; Igbaria & Tan,1997;
Law & Jogaratnam, 2005; Roghieh et al., 2004; Shaukat and Zafarullah 2009;
Rumman 2013; Albadvi et al., 2007; Akbar, Abbaspour, & Abachian, 2013;
Kanungo and Savla, 2011; Wu, 2006; Khuong, 2013; United Nations, 2008; Kite,
2012; Álvarez, 2016; Mitra et al., 2016; Rabby et al., 2014; Morikawa, 2004; Aziz
et al., 2017; Maan, 2013; Singh, 2012; Kumar, 2013; Neeli, 2012; Saha & Pandita,
2017; Rai, 2012; Alrabei, 2014; Madjid et al., 2009

32

IT and Productivity
Studies in Africa

Adekoya et al., 2005; Ali & Younes, 2013; Bere et al., 2014; Andrianaivo &
Kpodar, 2011; Okiro & Ndungu, 2013; Wamboye, Adekola, & Sergi, 2016; Filipe,
Lage & Sabetti, 2016; Taiwo, 2016; Asenso-okyere & Mekonnen, 2012; Verdierchouchane & Karagueuzian, 2016; Appiahene et al., 2014; Famiyeh & TwumBarima, 2011

12

Total

No. of
Studies
Identified

141

Source: (Author’s construct) CLASSIFICATION OF THE STUDIES ON CONTINENTAL BASES

Finally, Mačiulytė-šniukienė and Gaile-sarkane, (2014) in a study categorized ICT development
indicators into four namely ICT: infrastructures, uses, readiness and productions and trade. The
study approves the hypothesis that low, medium and high productivity countries labor productivity
was influenced by different factors. In some cases of the high and medium productivity countries
the connection between labor productivity and ICT development was absent (Mačiulytė-šniukienė
& Gaile-sarkane, 2014).
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Information Technology and Productivity in Both North and South America
The fundamental concern of any strategic ICT is the level at which its usage profits the organization.
Enterprise Resource Planning (ERP) applications have become ubiquitous and are essential to the
operation of large organizations. According to Caruso (2007), even though 51% of ERP projects
fail, about 30% far surpassed their financial plan and dates of completion. Cereola et al. (2012) in
a study examined the impact of the top executives in Small and Medium-sized Enterprises (SMEs)
that have embraced and deployed commercial open-source enterprise applications and to probe the
effect of the adoption of the ERPs has on organization’s performance. Cereola et al.’s (2012) results
suggested that IT capability and knowledge level of the workers and the absorptive skill of the SME
play a substantial part in the capability of the organization to integrate open-source ERP systems,
Finally the study indicated that the more affiliated the open-source ERP application to the SME’s
business processes are, the better the chance to integrate the technology and attain higher echelons
of productivity and performance.
Hitt and Brynjolfsson, (1996) in a study indicated that the IT value depends deeply on the research
question and the type of data to be used. Through the application of techniques founded on economic
theory and using current data on 370 big companies, Hitt and Brynjolfsson (1996) indicated that IT
has improved the firm’s productivity and generated significant value for their consumers to enjoy.
However, there was no proof that these values have succeeded in abnormal business productivity.
This study and its methodology only concentrated on data from a developed economy making the
generalization of the results difficult.
Brynjolfsson and Hitt (2000) in a paper reviewed the data on how IT investments are connected to
increase in productivity and organizational transformation, with firm level case studies. Brynjolfsson
and Hitt, (2000) results suggested that IT may be related with growths in the imperceptible element
of output, including variety, customer expediency, and service. Black and Lynch, (2001) suggested
that the greatest positive impact of IT seems to be experienced by firms when their IT investment
is integrated with other supporting investments such as business reengineering, reorganization, and
redesign. Mukhopadhyay et al., (1994) suggested that the effect of ITs can be better appreciated
through an analysis at the information process level. Mukhopadhyay et al. (1994) reported on a study
of the impact of IT on the toll collection system in USA and indicated that the implementation of
IT had a significant effect on the productivity of processing multifaceted transactions but no impact
on simple transactions.
Devaraj and Kohli, (2003), suggested that, ICT application and use was positively related with
assessment of hospital revenue and quality of service offered which the effect happened over a period.
Ravichandran et al., (2005) suggested that difference in organization productivity was explained
by the extent to which IT was used to improve and increase the organizations core competencies.
According to Han et al. (2011) for some time now, IT impacts have been studied mostly on three
different levels: macro level perspective i.e. the entire economy, micro level perspective i.e. the firm
and a middle ground approach i.e. industry. Han et al., (2011) examined the link of IT investment
with manufacturing employee productivity at the industry level based on a panel dataset of 322 North
America Industry Classification System (NAICS) industries between 2002 and 2008. The relationship
between IT investment and productivity grows with time as the ICTs under study changes across
different time periods. Han et al., (2011) attributed this to the core reason why research on the same
subject over different periods of time discloses very different results. One of the main attributes of
information systems (IS) strategy is to appreciate how organizations create value with information
technology (IT) in order to increase their productivity (Bhatt, 2003; Bhatt & Grover, 2005).
Mahmood and Mann, (2005) applied a multiyear (3 years) cross-sectional analysis involving firmlevel in the U.S. industry, and suggested a positive links between IT investment and organizational
productivity. Since the study by Mahmood and Mann, (2005) was based on multiyear analysis, its
contribution is regarded the most important in view of the fact that existing works in the area was not
able to clarify convincingly the economic impact of IT investment on organizational performance and
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productivity. Ko and Osei-Bryson, (2006) employed multiple techniques i.e. regression, regression
trees, and regression splines and concluded that, even though investments in IT have a positive impact
on productivity, the impact is uncertain but dependent on the amount invested in other interrelated
sectors. Ko and Kweku-Muata, (2014) reconsidered the impact of IT on hospital productivity and
suggested that the connection between IT investment and productivity is very complicated. Finally
studies have shown that the types of ICTs and how they are applied makes an important difference
but personal computers seem to have especially impacted on productivity (Lehr & Lichtenberg,
1999). The study endorsed that ICT investment upsurges productivity directly and not only through
any means and suggesting how complex it is to disentangle the indirect and direct effects of ICT
investment on productivity (Roberto, 2016).
Information Technology and Productivity in Asia
Motohashi, (2001) in a study suggested two types of ICT application namely; core business operation
networks and backend office auxiliary networks with different significances. Motohashi, (2001)
concluded that, the changes in economic impacts of IT by its application types gives new directions on
varied experimental evidences on economic impacts of IT Capital which was noted in Solow’s Paradox.
Swiercze et al., (2005) considered the IT impact on productivity in Asia-Pacific financial institutions
and stated that generally, most financial institutions in Asia attributed increased productivity to both
strategic and operational benefits derived from IT. Swiercze et al., (2005) concluded that improved
management of ICTs generates competitiveness. Shehadeh and Nazem, (2013) established that there
was no impact of hardware and software components of the computer system on the performance of
case study organizations in Jordan but there was a substantial impact of networking infrastructure,
personalities and processes, and MIS as a whole on the performance of governmental organizations.
Mashal, (2006) suggested that there was a substantial return due to rise in IT capital in a study
conducted at Jordan banks on the impact of IT and productivity. IT capital generated approximately
16% to the output growth and has a solid positive impact on labor productivity growth in Korea in
the long-term (Kim, 2003). Abri and Mahmoudzadeh (2014) in a paper suggested a positive and
significant impact on the Iranian manufacturing industries productivity.
Minetaki (2008) presented a paper with the main aim is to understand how Japanese organizations
can maximize their productivity through the use of ICT. The authors suggested that generally, the
elevation of ICT has healthier effects in reforms related to changes in business relations among
business partners, rather than to reforms within a firm. Roghieh et al. (2004) in a study extended
the previous suggestion on the link between ICT and productivity and confirms the positive and
significant impact of ICT investments on productivity. Finally, Shaukat and Zafarullah (2009) in a
separate study concluded that IT has positive impact on organizational performance and productivity.
IT and Productivity in Africa
What actually leads to the deployment and use of IT in developing countries successfully? This was the
question posed by Adekoya et al., (2005) in a study on the dynamics of IT successful implementation
in developing countries by using Nigerian economy. The method engaged by the authors to gather
the data was a cross-sectional field survey using a variety of methods as well as data gathering
sources. The main conclusion drawn by Adekoya et al., (2005) research was that contextual factors
including industrial sector, degree of leadership backing for technology, degree of competence and
professionalism within an IS unit contribute significantly to the multifaceted reality of IT adoption
and implementation in Nigeria.
Ali and Younes, (2013) also in a research answered the question associated to the impact of IT
on user performance by using Tunisian companies as a case study. The authors proposed a model
which was empirically tested. The empirical validation of the models also suggest that IT depends on
the level of user acceptance (Ali & Younes, 2013). The results of the research confirmed the results
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of earlier researchers showing that user performance and productivity is better as they perceive the
system to be more useful and easier to use.
Andrianaivo and Kpodar, (2011) in a paper shed light on the role ICT growth can play in stimulating
financial and economic growth. Andrianaivo and Kpodar, (2011) addressed any endogeneity issues
in their study and concluded that ICTs such as mobile phones contributed considerably to African
countries economic growth. The authors also noted that part of the positive impacts of mobile phone
infiltration on growth comes from greater financial presence.
Kamel et al., (2009) in an article addressed the latest efforts that were applied in Egypt, as a
developing economy, in terms of structuring its ICT sector while analyzing the related investments
and their impact on economic development. Kamel et al. (2009) established that in the case of
Egypt coherent and stable ICT investments supported the economic expansion of the country given
reassurance to other developing countries with similar economic environment and indicators.
Finally, Filipe et al., (2016) empirically tested the links between adoption IT and productivity
using sample data from six Sub-Saharan African countries including Ghana and Kenya. According to
the authors, these countries are still lagging behind OECD countries in terms of IT adoption rate even
though there was a substantial heterogeneity on adoption rates across the countries. The study results
suggested that ICT use is significant and vigorous enabler of product, process, and organizational
novelty across all the six countries. However, the ultimate impact on productivity depended on the
level of innovation of the technology implemented by the organization (Filipe et al., 2016).
THE RESULTS OF THE ANALYSIS
Analysis of literature on the impact of ICT on productivity was done according to study locations as
shown in Figure 3. The study observed that majority (36.88%) of the studies was conducted in Europe
followed by America with a percentage of 31.91. Whereas 32 of the studies representing 22.70% were
conducted in Asia, 12 studies which represented 8.51% were conducted in Africa. This demonstrates
clearly that there is huge gap in terms of literature on the IT impact on productivity topic in Africa.
There is therefore, the need for further research using empirical data from the African continent.
Various strategies used in conducting research on the impact of ICT on productivity have been
analyzed and presented in Figure 4. The study also observed that the dominant strategy adopted in
the study of the topic is the survey research. 81 studies representing 57.45% used the survey strategy
whilst 51 studies representing 36.17% used the case study strategy, with only 9 studies representing
6.38% adopting the experimentation strategy. This reveals the popularity of the survey strategy in
conducting research of this nature.
Figure 5 shows the trend in the number of studies published on the impact of ICT on productivity
from 1990 to 2017. The results suggested a non-linear trend in the number of studies published within
the period. The highest numbers of studies in the area were published in 2013 while the least number
of studies were published between 1990 and 1992.
Figure 6 represent a stacked bar graph of the study location and strategy adopted in conducting
research on the impact of ICT on performance. The figure shows that in Europe, 29 of the studies
were conducted using the survey strategy, 20 were conducted using the case study strategy whilst
only 3 were conducted using experimentation. In America, 30 studies were conducted using the
survey strategy, 10 were conducted using case study strategy, while 5 studies were conducted using
experimentation. Most studies conducted in Africa adopted the case study strategy; Asia also recorded
15 case studies and 16 survey studies with just 1 experimental study.
CONCLUSION
Triplett and Bosworth, 2003 and Squires, (1992) concluded that the issue of IT impact on productivity
has been a subject of measurement. The assessment of productivity is a big issue and can only be
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Figure 3. A chart showing the number of studies on continental bases (Source: Author’s construct)

completed indirectly through the use of other variables and the productivity is intern measured
from these parameters or variable (Triplett & Bosworth, 2003). Major concerns in productivity
measurements date from the fact that inputs and outputs are not only difficult to clarify but are also
difficult in terms of quantification (Brynjolfsson, 1993). Most studies have centered on econometric
models to assess or predict the impact of IT on productivity. Parametric models have failed to provide
a complete viewpoint (Shafer and Byrd, 2000).
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Figure 4. A graph of number of studies and strategy adopted (Source: Author’s construct)

Most studies of IT and productivity has been centered on developed countries especially in
America and Europe leaving Africa behind (Abri & Mahmoudzadeh, 2014; Mendonca et al., 2008).
This means that there is huge literature gap in between Africa and other continents. A lot of studies
adopted the survey (84) and case studies (51) leaving the experimental (5) strategy behind. The very
few studies that were conducted in Africa were mostly survey and case studies with no experimental
study in Africa. The study also concluded that because of various concerns raise with IT productivity
such as measurement techniques, validity of data etc. as cited by (Biagi, 2013; Cardona et al., 2013;
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Figure 5. A graph showing the trend in years of IT and productivity studies (Source: Author’s construct)

Dedrick et al., 2003; Brynjolfsson &Yang, 1996) has led to apparently varying inferences (Draca,
Sadun, & Van Reenen, 2009). Current and improved scientific methodology should be applied in the
study of IT and productivity impacts assessment. The deferment in experiencing the significance of IT
in accounting for labour productivity growth to the following; absence of precise quantifiable measures
for both the output and worth generated by ICT and secondly difficulty in measuring productivity in
the service sector which is considered as a heavy user of ICT (Biagi, 2013).
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Figure 6. A graph of number of studies on continental bases and strategy adopted (Source: Author’s construct)
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