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Abstract. The purpose of this study is to understand how sociotechnical factors
shape the development of electronic government payment portal in developing
countries. E-Government research on payment has focused more on post develop-
ment phases such as adoption, implementation and use. As a result, little is known
about the development phases. To address this research gap, this study focuses
on the design and development of an electronic government payment portal in a
developing economy. The study employs dialectic process theory as an analytical
lens and qualitative interpretive case study as methodology. Findings show that
social challenges such as a contradictory requirements of stakeholders, frequent
interferences with the development process and technical challenges such as lack
of consensus on development tools, lack of relevant ICT skills in the public sector
and the use of a rigid software development methodology influenced the develop-
ment process. The conclusion offers implication for research, practice and policy
as well as recommendations for future research.

Keywords: E-Government · E-Payment portal · Developing economies ·
Dialetic process theory

1 Introduction

The purpose of this study is to understand the social and technical factors that influence
the design and development of e-government payment portals in a developing economy
and how they are addressed or not. E-Government refers to the interaction and delivery
of information and services to citizens as well as other relevant stakeholders through
the use of information and communication technologies [1]. E-payment refers to all
the automated processes in the exchange and transmission of monetary values over the
information and communication technology networks among various stakeholders (for
example, government-to- citizens and government-to business) in a business transaction
[2]. A portal is a web-based application which generally provides its users the benefit
of personalization, single sign-on to all applications, improved content management
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ability from different sources [3]. Traditional online payment systems have been adapted
to the virtual environment and new payment systems have been developed to meet
electronic transactions requirement needs [4]. All these payment systems have led to
making electronic transactions easier and fully automated.

In general, developed country e-government payment research has focused more on
adoption and post-adoption issues with less emphasis on the design and development of
the portal. Other studies [2, 5] on e-payment have focusedmore on business-to-consumer
(B2C) and business-to-business (B2B) platforms where the payment is embedded in
the transaction. However, in relation to government, there could be several payment
transactions which involve different stakeholders from different public institutions and
therefore, being more complex.

The research question motivating this study is: How do sociotechnical factors influ-
ence the development of e-government payment portals in a developing economy and
how are such challenges addressed or not. To address this question, the study uses the
interpretive case study approach as methodology [6, 7] and the dialectic process the-
ory [4] as a theoretical lens to understand a Ghana’s experience in the development of
e-government portal for payment, the challenges encountered and attempts to address
such challenges. This study is novel due to the fact that it is the first paper to discuss
significantly government e-payment portal in Ghana and it also seeks to bring out the
peculiar challenges developing economies face and their solutions thereof. No significant
study has been done to understand the sociotechnical factors with the development of
the government e-payment portal given its numerous sociopolitical and technical issues.

The rest of the study is structured as follows. Section 2 reviews the literature on
e-payment in the public sector and developing countries. Section 3 explains the dialectic
process theory as the analytical lens for the study. The research setting and methodology
are discussed in Sect. 4. This is followed by Sect. 5 which presents the case study and
findings followed by analysis and discussion of the findings in the Sects. 6 and 7. Final,
Sect. 8 concludes the paper, outlines its contribution, implications and suggestions for
further research.

2 E-Payment and Developing Economies

E-Payment systems ensure speed and accuracy of transactions [8, 61]. E-Payments
between governments and other stakeholders are seen to be the logical consequence
in the growth of Internet payment systems. Common examples of e-payment systems
cited in the literature are the payment cards (debit and credit) [9]; point of sales (POS),
automated clearing house (ACH), direct debit/deposit, real time gross settlement (RTGS)
systems [10] and mobile payments [11, 60]. Pousttchi [12] describes mobile payment
as the use of communication techniques with mobile devices for initiation, authoriza-
tion or completion of payment. With the ubiquitous features of mobile devices [11],
Kushchu and Kuscu [13] suggests that most developing economy governments will
adopt mobile payment options. However, 13 years after, most governments in develop-
ing countries are still struggling with the introduction of e-payment platforms as part
of their broader e-government initiatives. While literature [11, 14, 15] on e-government
payment have generally focused more on the adoption and post adoption issues (for
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example implementation, use, benefits) little is known about the pre-adoption issues
(design and development). Specifically, there is less focus on the e-government pay-
ment portal development with single sign-on capabilities. Furthermore, current research
on e-government payment has centered around e-tax (online tax) payments [15]–[18]
to the neglect of all other government transactions. Expanding government e-payment
transactions to the registration of businesses, licenses, building permits payment of fine
fees of transactions and much more will require major rethinking [6]. However, studies
on e-government payment have concentrated on specific payment platforms, therefore,
neglecting the complex sociotechnical interactions involvedwith the pre-adoption stages.
In an attempt to address this challenge, Csáki et al. [14] discussed how the behavior of cit-
izens and other stakeholders are influenced by the governmental use of payment methods
and related policies. However, this research fails to look holistically at all governmental
services.

A number of reasons for adoption of e-payment systems of governments are cited in
literature. For example, it is noted that e-government payment systems are adopted due
to the speed and accuracy of electronic transactions [8]; to avoid the unnecessary media
breaks [11]; to empower and provideweb-based [19] public services to all citizens aswell
as other stakeholders through the use of information technology and the presence of a
network [20, 21] which could either be wired or wireless [22]. On the part of citizens, use
of websites in carrying out financial transactions with government is dependent on issues
such as efficiency, security, cost and usability [23]; frictionless use which is impacted by
past experience and trust in security [14]; multi-channel payment services, a common
archive for all services obtained to specifically keep track of transactions independently
and the ability to begin a complex transaction in a channel and complete it in another
channel [24], the possibility to interact with an authority to provide clear instructions as
well as the availability of clear and unambiguous information in the channel. However,
these goals have not been achieved by developing economy governments due to the
complex socio-technical challenges faced by most countries. Information on how to
go about payments on some government websites are scanty and do not provide much
directions to users. Reaching out to authorities concerned in most cases could be a
daunting task and almost impossible. Perceived usefulness, ease of use, perceived risk,
trust, compatibility, external and interpersonal influences, self-efficacy and facilitation
condition [25] are reasons why citizens adopt online tax filing and payment systems.

Literature on e-government payment systems therefore, show that whereas adoption
and post- adoption issues [11, 19, 24, 26] have been discussed, there is less focus on
the design and development of such applications. Specifically, most discussions on e-
government payment view the phenomena as a logical continuation of e-government but
not from the viewpoint of a portal.

3 The Dialetic Process Theory

The theoretical foundation for this study is the dialectic process theory [4]. The Dialectic
Process Theory developed by Van de Ven and Poole uses the assumption that complex
social interactions create confrontations leading to conflicts that bring about change in
an organization [27]. The theory is made up of the following concepts: thesis, antithesis
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and synthesis. Thesis is the original intention of an idea to be achieved by an individual,
group or an institution. It could be referred to as the expected outcome of an event. In
this study, thesis is the original intention for the development of e-government payment
portal. An antithesis is an opposition to the thesis leading to a conflict. These are forces,
vents or values that prevent the realization of the thesis. The antithesis of this study
refer to all the factors that led to the non-achievement of the thesis. The synthesis is the
combination of the best portions of the thesis and antithesis [28]. It refers to the actual
outcome. In this study, the synthesis refers to the outcome of the development of the
e-payment portal. Figure 1 below presents a diagrammatic view of the theory.

Fig. 1. The concept of dialectics. Source [4]

The theory is based on three principles: Pluralism, Confrontation and Conflict. Plu-
ralism suggests that a phenomenon exists in a world which is made up of either inter-
nal or external contradictory forces and colliding events that are always competing for
domination and control.

There are inadequacies that are revealed by questioning certain views of the thesis,
which eventually lead to confrontations. Conflicts are generated as a result of the con-
frontations to finally shape the actual outcome of the event. The dialectic process theory
has been used to explain enterprise resource planning conflicts [29, 30], in various private
organizations as well as knowledge management paradoxes [31]. Other studies used the
dialectic process theory to study organizational consequences [15] and to examine the
dynamic actions involved with systems development and implementation [32, 33]. For
the purposes of this study, the theory helps us to explain the sociotechnical challenges
with the e-government payment portal development and how they were addressed or
not.

4 Research Setting and Methodology

This study forms part of a broader research into challenges with design and development
of e- government portals in a developing economy context and how they are addressed
or not.

4.1 Research Setting

This study was conducted in Ghana, a developing economy found on the west coast of
Africa and bounded by the Atlantic ocean. Ghana is a developing economy with about
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30 million citizens. It recently attained a lower middle income status. According to the
International Telecommunication Union (ITU), the percentage of individual using the
internet grew from0.15 in the early 2000’s to 23.48%by2015.This suggests that in recent
years, internet penetration is on the increase. In terms of technology infrastructure,Ghana
has according to the ITU 2015 report, 4.0 fixed telephone subscriptions, 87.1 mobile-
cellular telephone subscriptions, 2.4 fixed broadband subscription (all per 100 people),
with 17% and 18.3% of households with a computer and internet access respectively.
Hence there is still much to be desired. With a large part of its population (61%) in the
rural areas where there are general difficulties such as lack of electricity, difficulty in
gettingmobile phone reception tomake a call let alone assess the internet, payments have
generally been through face-to-face cash payments. This requires the physical presence
of the individual or business to make payments either through the bank or physically.
In recent times, electronic payments have been on the rise. This started from the ATM
cards, eZwich card, VISA andMasterCard and currently various mobile payments. With
this in mind, the government has changed its way of payments to its citizens and other
stakeholders and vice versa. The introduction of the government of Ghana’s e-payment
portal allows all stakeholders to pay their taxes, make general payments and even allow
other businesses to use that same portal for their private businesses.

This portal integrates with the other systems in order to provide a complete trans-
action. Through this, Ghana is striving to reach the transactional stage [34] for e-
government implementation.

4.2 Methodology

The qualitative interpretive case study approach [6, 14, 35] was used to explain the
sociotechnical factors that influenced the development of the e-government payment
portal. The Case study approach, which provides empirical evidence [36] was used to
understand and describe the sociotechnical factors influencing the development of the
e-government payment portal in Ghana. The qualitative case study research was chosen
to help gather rich data on the phenomenon as well as provide context sensitive insights
[16].

This study uses interpretive paradigm [17] as its Philosophical stance and therefore
describes its ontology and epistemology from the perspective that both the research
phenomenon and the resultant knowledge are socially constructed between the researcher
and the participants [17, 18]. Therefore, rather than seeking objectivity, as in the case of
a positivist research, this case study seeks to understand how sense is made out of the
real-life context within which the e-government payment portal exists [37].

4.3 Data Gathering and Analysis

Data was collected from the National Information Technology Agency (NITA). NITA is
responsible for the development and design of e-government portals, therefore, making
them directly responsible and involved with the e-government payment portal devel-
opment process. Fieldwork for data collection occurred between September 2015 and
April 2016. We gained access to NITA through our personal contacts and gathered data
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throughmultiple sources, including interviews, informal discussions, document and arti-
fact analysis as suggested by Myers [38]. Semi-structured interviews were conducted
with 18 participants, including directors and employees from application and business
divisions of NITA. The participants for the interviews were selected through purposeful
and snowball sampling [39] by identifying employees who participated in the devel-
opment and/or had knowledge about the e-government payment portal development.
The average time for each interview was 58 min. Depending on the consent of the par-
ticipants, we recorded most of the interviews and later transcribed while others were
based solely on note taking. Informal discussions and clarifications through personal
visits provided additional data. Further data were gathered through documents analy-
sis which were either through physical (minutes of meetings, reports from developers,
technical documentations, manuals, brochures, flyers) or electronic means (the internet,
institutional website).

The data collection and analysis were done concurrently [20, 40, 41] as this is in
line with interpretive case study principles. The aim of the analysis was to identify the
sociotechnical factors that led to the final outcome of the e-payment portal development
process. We drew on concepts of the dialectic process theory as the analytical lens and
followed the interpretive mode of analysis [18]. This was done inductively by continu-
ously reading the data and reviewing documents on issues relating to thesis (what they
wanted to do), antithesis (what were the challenges) and synthesis (what was the final
outcome). We individually analyzed the data separately, but frequently met to discuss
emerging issues and findings until an agreement was established. There were follow-up
interviews in cases where necessary for further insight. Feedback from these sessions
was used to improve the analysis and findings.

5 Case Description

Payment of public services in Ghana could be a daunting task. Previously, there were
multiple offices, each of which one had to go through for government payments. This
led to frustrations such as spending the whole day outside the office for workers and
not meeting those to offer the services because they were not around. However, the
current e-government payment portal serves as a one stop point for all payments leading
to convenience for both citizens and government workers. The idea of the e-payment
portal came to being when an e-payment steering team visited Canada to have a first-
hand information on how the e-government portal is working. With that in mind, the
decision was taken to develop an e-payment portal for government operations, which
allows citizens and other stakeholders to conveniently pay their taxes, fees, tangible
goods and other services online. The public sector in Ghana does not have persons
with the relevant IT skills to develop these applications. To solve this, the government
decided to collaborate with the private sector, which has many skilled IT staff as well
as a permanent consultant to develop and oversee to the e-government payment portal.
Finally, one company was selected through a bidding process. Therefore, as stated by an
officer of the National Information Technology Agency (NITA): “the bidding process
was competitive, but in the end, we had the company with all the needed skills and
resources.”
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The aim of the Ghana E-Government Payment Platform (GEPP) is to broaden the
scope of payment options, streamline payment processes and improve efficiency specif-
ically relating to payments and generally in the service provisioning for all Government
Ministries, Departments and Agencies (MDAs). “We had various interest groups who
had different interests and expectations. Choosing the options of one over the other
opened up for more controversies” a Director said. The application development tool
used for the payment portalwasMagento.Magento is anOpenSource e-commerce appli-
cation development platform which comes in many versions. MySQL was the database
and the web server was Apache all of which are Open Source platforms. All these are
Open Source software development tools. The selection of the development platforms
was based on three reasons: 1) the evidence provided by the contracted company on
how secured the platform was, 2) the procurement issues involved with acquiring such
development tools and 3) the conviction of the government institution that this plat-
form was good. The systems development methodology used was the waterfall model.
With the waterfall model all data required for the development was completed before
the actual portal development. “This methodology was used because most of the pay-
ment processes were not streamlined” an Officer said. The contracted company went
through lots of pain gathering the needed data from all stakeholders (e.g. Controller and
Accountant General, Bank of Ghana and Ministry of Finance and Economic Planning)
and went through the business requirements analysis process. According to an officer,
“the various interest groups had entrenched positions on what to expect. Once they were
neglected, communication stalled, it was difficult coordinating all these processes and
groups, especially because of their different shared interest”. Based on the requirements
gathered from stakeholders,Magentowas used to design the features of the e-government
payment portal.

The portal was built to integratewith the public e-services portals aswell as other por-
tals and payment gateways from stakeholders such as Ghana Revenue Authority (GRA),
VISA, MasterCard Payall (cash and cheque), MTN and Airtel Mobile Money Transfers,
the various Bank Transfers and eTranzact. This was done through the installation of an
Application Programming Interface (API) on the e-payment portal which was supposed
to link to the other payment gateways. “In the end, we had to use an unconventional
approach which had been suggested not to be helpful to complete the development. This
was because, we had to force our way through to agree on the outcomes of the vari-
ous functional processes. Upon achieving these, we didn’t want the situation whereby
another group comes to compel us to change the decision. We, therefore, had to make
it difficult for this to happen, hence the use of the waterfall model. This worked best
to our amazement. Even though the project delayed, we realized that without that app-
roach, we may not have completed by now” a developer narrated. One major challenge
faced was that most of these organizations were initially a bit skeptical about the open
source development platform used in developing the portal. Hence lots of security con-
cerns were raised by the stakeholders. To address this, the government subscribed to
the enterprise edition of Magento which came with extra features and support as well
as licensing features that made it more trustworthy and secure. Aside this, the platform
was customized to suit the Ghanaian environment.
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Another aim, which was integration with other payment gateways was achieved
when the Application Programming Interfaces (APIs) of these payment gateways were
installed on the e-government payment portal. This was to provide connections to their
payment portals to enhance smooth transaction. The e-government payment portal was
developed to keep only the addresses of individuals or businesses for shipment or courier
purposes. All other details such as the card details, and transaction details are kept on
the payment platforms of the other stakeholders. Hence, the e-payment portal serves as
a link to these other platforms by bringing the different gateways together on the same
platform. As described by one of the developers: “there were various contradictions
with user requirement leading to a general delay in the project.” There were frequent
interruptions due to changes in government workers as well as disagreements on the
part of developers and stakeholders. Finally, the GEPP portal was developed. Testing
has been done and platform is currently being used by many stakeholders.

6 Analysis of Findings

This section focuses on the analysis of the case study based on the thesis, antithesis and
synthesis of the dialectic theory.

6.1 Thesis

The thesis for the e-government payment portal was to serve as a payment platform for
paying taxes, fees, bills and other government transactions. Hence, transactions made
through this portalwere supposed tobe saved in adatabase for awhile until the transaction
was fully backed-up. There were, however, various issues for and against this which led
to the development of the current portal.

6.2 Antithesis

The antitheses were some sociotechnical challenges which created confrontations and
finally led to conflicts. These antitheses affected the final outcome of the e-government
payment portal.

6.2.1 Social Antithesis

First, there were contradictory requirements from various stakeholders. Over the years,
different individuals and groups had processes which were not standardized, however,
such processes made their work easier. Although not illegal and not streamlined, these
procedures and processes appeared to work well for such MDAs. These norms had
become the accepted behavior. Over the years, other workers who joined the institu-
tions applied them in their work. As a result, such practices had become engraved in
the work practices of the various MDAs. The difficulty here was that, the various stake-
holders upheld their practices so much that they wanted them maintained. Choosing one
procedure over the other was not easy since stakeholders did not want to compromise.
Gathering data from these institutions was a daunting task.
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Second, therewere frequent interferences in the development process. Therewere too
many interferences from stakeholders during the design and development. The company
at a point in time was asked to hold on with the development because the various
stakeholders had to iron out certain differences. All these delayed the completion time.
One major interruption to the development process was the frequent changes made to
the officials of NITA. In most cases, individuals who were supposed to interact with the
third party were transferred. During this period, development process had to be halted.
This is because in most situations, these people were the key contacts in the development
process and their absence led to a halt in the process. The new people who took over had
to be abreast with the current activities before development could continue. This led to
the delay of delivery of the finished product.

6.3 Technical Antithesis

Lack of Relevant ICT Skills in the Public Sector led to human resource challenges. The
public agencies in Ghana lack qualified and highly skilled IT personnel who could have
developed this application. This is due to the unattractive nature of the remunerations and
the work environment. Quite a number of them also lack systems analysis techniques,
programming skills, database development techniques and many more. In other words,
most of the IT employees in the public sector lacked the analysis and design skills of the
particular tools used for the e-payment portal development. To address this challenge,
the government used the highly skilled IT staff in the private sector to achieve its aim of
developing the e-government payment portal.Here, a third party companywas contracted
and providedwith all the funds to develop the portal. Hence, a partnershipwith the private
sector made the government succeed in the development of the e-government payment
portal.

The use of a rigid software development methodology was an approach to handle
multiple change requests. Challenges arising from the entrenched positions of the var-
ious stakeholders led to the usage of the waterfall model. The developers did not want
frequent changes even after there had been an agreement. Developers believed using
this methodology will make them complete on time. Developers also took the decision
to use this rigid methodology in order not to allow the frequent leadership changes of
NITA to affect design decisions which had already been made.

There was also a difficulty of Integration with Third Party Applications. There were
instances where it was difficult to integrate with other platforms. Compatibility issues,
security and privacy issues as well as many more were raised. In the end, it was decided
that the e-government payment portal was not going to keep records of transaction
details except for the shipping address. However, integration with the e-services portal
was easier because the API’s were already available.

Lack of Consensus on Development Tools was another technical challenge. It was
discovered that most public sector workers, as well as other stakeholders, were a bit
skeptical about the use of open source applications due to security reasons.Aside security
issues, the compatibility of Magento with other platforms was raised. Another concern
stems from the fact that there is no one to call or ask when you have issues with the use or
development of the application. To settle this, developers had to go in for the enterprise
edition of Magento which could be supported in times of need.



Socioetechnical Factors that Shape E-Government Payment 33

Finally, use of Open Source development platforms to promote Open Governments
encouraged interoperability. Open source platforms were used as this will provide col-
laboration and interoperability among various countries especially amongmember states
of the West African region and to a larger extent, the African Union.

6.3.1 Synthesis-E-Payment Portal

The collision of the thesis to various antithesis led to confrontations, conflicts and finally
a synthesis. The first thesis was to develop a payment portal which could eventually
keep records of transactions of the various government institutions as this will curb
corruption and instant information generation. This was not achieved because the portal
only keeps records of the billing or shipping address. Ghana does not have any policies
governing the use of open source application tools and how well to protect such users.
The solution was therefore to develop a portal which was supposed to serve as a means
to communicate with the other payment gateways. Hence, no payment transactions are
kept on the e-payment portal.

The synthesis was therefore an e-government payment portal which integrates with
the government e-services portal and other payment gateways but keeps only the billing
and shipping address of the user.

7 Discussion of Findings

This study groups the antithesis into two categories. The social and technical chal-
lenges. This is because the researchers view information technology as the ensemble
of equipment, techniques, applications and people that define a social context which
includes infrastructure for development and use and the social relations that make up
the context [42]. This study, therefore, discusses the antithesis in light of these two
groups. The following issues emerged while attempting to address the research question
which was to understand the sociotechnical challenges that influence the development
of e-government payment portals and how they are addressed or not.

7.1 Social Challenges

Social challenges led to conflicts and finally frequent interferences with the develop-
ment process. The research findings show that there was difficulty in gathering all the
requirements needed for the development of the e-government payment portal. Gen-
erally, requirements gathering process which is one of the first activities in software
development [43, 61] appears to be a major challenge in the design and development of
information systems [7, 44]. There are three processes involved: 1) discovering how an
information system should behave and address the problems it intends towithin a context,
2) serving as a guide on how the software should be built by describing these findings in
a way that can be understood by software developers and 3) managing frequent changes
from stakeholders [45]. These processes are critical for success in the software devel-
opment process [29]. One of the difficulties stems from the fact that there are a large
number of participants involved, which extend the length of time for the whole process
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to be done [30]. This is buttressed by Ross & Schoman Jr [46] who suggest that the
results of paying less attention to requirements gathering at the early stages of software
development are extremely high costs, leading to missed deadlines, wastages, duplica-
tions, disgruntled end users and a repeated cycle of changes. These projects, mostly have
so much data to the extent that they lead to difficulty in objectively determining causes
for the observed trends in data [30]. These difficulties are broadly grouped into individ-
ual cognitive, interpersonal processes and complex challenges [7]. Individual cognitive
refers to the inability of stakeholders to explicitly express their needs, imagine beyond
the current environmental needs and be able to picture how information technology
solves their challenges. Interpersonal processes such as business-IT relationship issues,
managing expectations, conflict resolution and negotiation as well as communication
skills are some of the social issues with the requirements gathering. Complexity chal-
lenges involve prioritization, managing the diversity of inputs, defining interaction and
assessing outcomes among others. A solution to these challenges by Damian et al., [47]
suggest that stakeholders should be separated from each other and collocated with a
system analyst in order to get the best outcome. However, this solution was meant for a
small business, therefore, does not solve the challenges faced with large user participants
in the design and development of e-government portals. The findings from this study
show that contradictory requirements were a major hindrance to the successful design
and development of the e-government payment portal. This generally led to the frequent
changes in the development process.

7.1.1 Interaction and Coordination Bottlenecks Due to Entrenched User-Group
Positions

Findings suggest that there were interaction and coordination challenges that led to the
final outcome of the portal. While some of these were external to the case organizations,
others were internal. Some studies [48, 49] suggest that situations, where employees
communicate and relate to complete tasks is one way of achieving the desired results.
In other words, workers combine resources for the purposes of achieving a task in most
cases when they perceive external threats. To this end, even though stakeholders may not
be friendly to each other, they are bonded by the common tasks they set out to achieve.
This is effective within a small group. The difficulty arises, however within and between
large varying groups with different interests and expectations [50, 61]. This leads to
entrenched user group positions in some situations. Therefore, as a result of different
interpretations, the selection of one group’s development approach over the other leads
to entrenched positions.

7.1.2 Impact of Sociopolitical Values

Development processes are shaped by sociopolitical values [51]. As a result, there are
both external and internal controversies leading to various degrees of conflicts and mak-
ing the process uncertain. The development process is therefore not autonomous. In other
words, the process cannot be taken as rational [51]. The development process was char-
acterized by such sociopolitical issues, leading to the final outcome. Frequent change in
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leadership of the case institutions; lack of autonomy in taking and implementing deci-
sions; perceived power issues due to political affiliation and many more sociopolitical
challenges led to the development challenges and the final outcome.

7.2 Technical Challenges

Lack of consensus on development tools leading to integration difficulties and resis-
tance. Various governments across the globe have either adopted or are in the process of
adopting open source applications because of the convergence to open standards [32].
Open source software is a term used to describe applications/platforms which are devel-
oped, made available to the public including the source codes and open for contributions
through the modification of such software [33]. This is due to the following reasons: 1)
the success of such products in gaining shares in their markets, 2) the uneasy calm about
proprietary software and3) the general opinion that the oldways of software development
are failing to answer questions regarding the demand for effective and efficient software
applications [34]. Interest groups involve a community of large users who promote these
platforms, increase in the number of organizations using open source platforms and the
increasing interest by governments, especially in Europe to use open source software for
e-government purposes. Whereas most developed country governments are either using
or adapting open source applications [34], it appears that developing economy govern-
ments still prefer proprietary software [33]. However, developing economy governments
are increasingly using open source platforms as web servers. For example, various ATMs
in Ghana use the Linux operating system as against the windows platform. Open source
platforms have benefits such as increasing interoperability, reducing the challenges that
come with vendor lock-in, providing more flexibility, reducing costs involved with the
development of software [32]. Open source is viewed as a new way and innovative app-
roach to developing government software which is flexible, democratic, creative and
involves a large number of people as well as more reliable due to the extreme scrutiny
by the open source community [34].

Therefore, it is suggested that dwelling on the strengths of open source platforms
allows governments to open up its closed-ended processes to a broader input and inno-
vation [52]. However, the research findings suggested that most of the third party insti-
tutions were skeptical in connecting to an open source application which led to the
current e-government payment platform. Whereas research, in general, is discussing the
possibility of open source platforms in developing e-government portals, developing
economy literature has focused less on this phenomenon. In general, the findings thus
show that the thesis of being able to store transactions was not achieved due to security
concerns of the open platform.

7.2.1 Lack of Relevant ICT Skills in the Public Sector

Findings show that developing economy public sector lacks personnel with the needed
skill in programming and databases to develop the portal. In an attempt to address
this situation, the development of the e-government payment portal was outsourced to
a third party private company. Debates on outsourcing issues and problems arose in
the public sector at the latter part of the 90’s [36] due to the increasing trend with
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government agencies outsourcing their IT needs [53]. Recent studies have revealed that
outsourcing within the public sector has become an increasing trend and is becoming a
widely accepted management practice within governments [35]. According to Chen &
Perry [54], outsourcing could be a way by which governments get access to skilled IT
staff with another benefit such as the economy of scale in order to provide quality e-
government applications. On the other hand, outsourcing could also have some major
disadvantages such as loss of managerial control over outsourced projects, threat to
security and confidentiality, quality problems, hidden costs and reallocation of existing
teams [55]. Whereas lack of staffing could be a major hindrance to the development of
the e-government portal the findings thus show that lack of relevant ICT skills in the
public sector of a developing economy should not be a hindrance to the development of
an e-government portal.

7.2.2 Use of Rigid Software Development Methodologies to Achieve Development
Goals

The research findings showed that a rigid software methodology, the waterfall model
was used for the development of the e-government payment portal. An appropriate
lifecycle selection is crucial to success in the development of software [56]. Various
studies [57–59] identify the features of the software development process as crucial to
the success or failure of software developments. In a situation where many processes
were not streamlined, where it was difficult to gather user requirement and there were
opposing views on the use of open source platforms, this methodology was not the best
approach to use. However, to defy all odds, this approach was deliberately used to force
the users to objectively go beyond their differences so that the development could take
place. Thus the findings from this study show that even though studies support iterative
methods, certain instances such as where processes are not streamlined and individuals
deliberately frustrating the process could call for a combination of flexible and rigid
methodologies leading to success and development within the time.

7.2.3 The Involvement of a Skilled and Permanent Consultant Who Served
as an Intermediary Between and Within the Stakeholders

One major contribution to the development of the e-government payment portal was the
employment of a permanent and skilled IT personnel who once worked in the private
sector as a consultant on the project. This consultantwas employed and paid an equivalent
rate of what pertains in the private sector with other benefits. There was, therefore, a
thorough scrutiny of the system whenever deliverables were made to ascertain whether
theymet international standards or not. Serving as the project coordinator, the consultant
provided direction to the development. This took away the perennial challenge where
third party private organizations who won bids to develop systems for governments did
not undergo proper scrutiny from government through an independent consultant.

8 Conclusion

The study used a case study of e-government payment portal development to answer
the research question that sought to identify the sociotechnical challenges that influence
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the development of e-government web portals in developing countries and how they are
addressed or not. We identified that one of the challenges which was common is the
lack of consensus on a common development platform. Other social challenges such as
contradictory user requirements from stakeholders and frequent interruptions with the
portal development due to the interferences hindered the general development of the
e-government payment portal.

Technical issues that were identified were the use of rigid software development
techniques such as the waterfall model in a society where most of the processes were not
streamlined with different users giving different narratives of the same processes, the
lack of relevant ICT skills in the public sector also led to outsourcing the project to a third
party. The study is the second attempt by the authors to investigate challenges with the
development of e-government web portals (e-payment) in a developing economy context
and how they are addressed. By this, the paper extends the existing e-government liter-
ature on developing economy on web-portal development. The originality of the paper,
therefore, stems from its application of the dialectic process theory to investigate the
sociotechnical challenges influencing e-government portal development in a developing
economy context.

In terms of implications for research, the paper demonstrates the applicability of
the dialectic process theory to the domain of e-government portal development. With
regards to practice, this study provides a clear understanding about the sociotechnical
challenges faced during the development of e-government portals in developing coun-
tries. It is suggested that developing countries which have similar situations such as
lack of relevant ICT skills in the public sector will use the Public Private-Partnership
model. In addition, the use of rigid or iterative models should depend on the terrain
and which is most pragmatic and not just discard the concept of the waterfall model
due to its general weaknesses. Furthermore, to promote open governments, which will
allow collaboration and interoperability among various countries, open standards which
promote open source applications should be explored. This will help provide flexibility,
security, interoperability and cost reduction among e-government portals. In relation to
policy, it is suggested that governments enact policies which will educate and promote
the use of open standards and open source applications, streamline government pro-
cesses and encourage interoperability amongst e-government portals at various levels
and from different government institutions. Therefore, there is the need for future studies
to discuss how open standards and open source platforms could be used by developing
economy governments to reduce the rate of failure in the development of e-government
web portals. There is also the need to develop theories that are context-based sensi-
tive to determine the individual sociotechnical challenges of a country that influence
e-government web portal development. Also, other studies may compare findings from
developing economy to those in developed country context to identify and address the
unique challenges.

References

1. Cupido, K., Ophoff, J.: A conceptual model of critical success factors for an e government
crowdsourcing solution. In: Proceedings of the 14th European Conference on eGovernment
(ECEG 2014), pp. 77–84 (2014)



38 W. O. Larkotey and P. Ifinedo

2. Ayo, C., Ukpere, W.: Design of a secure unified e-payment system in Nigeria: a case study.
African J. Bus. Manag. 4(9), 1753–1760 (2010)

3. Gmelch, O., Pernul, G.: A portal-based approach for user-centric legacy application integra-
tion in collaborative environments. In: International Conference on Wirtschaftsinformatik,
pp. 693–703. Zurich, Swtizerland (2011).

4. Van De Ven, A.H., Poole, M.S.: Explaining development and change in organizations. Acad.
Manag. Rev. 20(3), 510–540 (1995). https://doi.org/10.5465/amr.1995.9508080329

5. Persson, U.M., Alpízar, F.: Conditional cash transfers and payments for environmental ser-
vices—a conceptual framework for explaining and judging differences in outcomes. World
Dev. 43, 124–137 (2013)

6. Boone, M.: E-Government and Citizen Adoption of Innovations: Factors Underlying Citizen
Use of the Internet for State Tax Filing. North Carolina State University (2012)

7. Hansen, S., Lyytinen, K.: Challenges in contemporary requirements practice. In: Proceedings
of the Annual Hawaii International Conference System Science, pp. 1–11 (2010)

8. Singh, M.: E-Services and their role in B2C ECommerce. Manag. Serv. Qual. 12, 434–445
(2002)

9. Rocheleau, B., Wu, L.: e-Government and financial transactions: potential versus reality.
Electron. J. e-Government 3(4), 219–230 (2005)

10. Nnaka, P.: The Nigeria e-payment system. Niger. Mon. 4(8), 25–27 (2009)
11. Treiblmaier, H., Pinterits, A., Floh, A.: Antecedents of the adoption of e-payment services in

the public sector. In: International Conference on Information Systems, pp. 65–75 (2004)
12. Pousttchi, K.: A modelling approach and reference models for analysis of mobile payment

use cases. Electron. Commer. Res. Appl. 7(2), 182–201 (2008)
13. Kushchu, I., Kuscu, H.: From e-government to m-government: facing the inevitable. In:

European Conference on E-Government (ECEG 2003) (2003)
14. Csáki, C., O’Brien, L., Giller, K., McCarthy, J.B., Tan, K.-T., Adam, F.: The use of E-payment

in the distribution of social welfare in Ireland: charting the daily experience of recipients.
Transform. Gov.: People, Process Policy 7(1), 6–26 (2013)

15. Deluca, D.: Furthering information systems action research: a post-positivist synthesis of four
dialectics. J. Assoc. Inf. Syst. 9(2), 48–72 (2008)

16. Conboy, K., Fitzgerald, G., Mathiassen, L.: Qualitative methods research in information
systems: motivations, themes, and contributions. Eur. J. Inf. Syst. 21, 113–118 (2012)

17. Walsham, G.: Doing interpretive research. Eur. J. Inf. Syst. 15, 320–330 (2006)
18. Klein, H.K., Myers, M.D.: A set of principles for conducting and evaluating interpretive field

studies in information systems. MIS Q. 23, 67–94 (1999)
19. Treiblmaier, H., Pinterits, A., Floh, A.: Success factors of internet payment systems. Int. J.

Electron. Bus. 6(4), 369–385 (2008)
20. Myers, M.D.: Qualitative Research in Business & Management, 2nd edn. Sage Publications

(2013)
21. Orlikowski, W.J., Baroudi, J.J.: Studying information technology in organizations: research

approaches and assumptions. Inf. Syst. Res. 2(1), 1–27 (1991)
22. Nah, F., Siau, K., Sheng, H.: The value of mobile applications: a utility company study.

Commun. ACM 48(2), 85–90 (2005)
23. Wright, D.: Comparative evaluation of electronic payment systems. Inform. Syst. Oper. Res.

40(1), 71–85 (2002)
24. Russo, C., Ghezzi, C.M., Fiamengo, G., Benedetti, M.: Benefits sought by citizens in mul-

tichannel e-government payment services: evidence from Italy. Procedia - Soc. Behav. Sci.
109, 1261–1276 (2014)

25. Hung, S.-Y., Chang, C.-M., Yu, T.-J.: Determinants of user acceptance of the e-Government
services: the case of online tax filing and payment system. Gov. Inf. Q. 23(1), 97–122 (2006)

https://doi.org/10.5465/amr.1995.9508080329


Socioetechnical Factors that Shape E-Government Payment 39

26. Alshehri, M., Drew, S.: Challenges of e-government services adoption in Saudi Arabia from
an e-ready citizen perspective. World Acad. Sci. Eng. Technol. 4(6), 881–887 (2010)

27. Benson, J.K.: Organizations: a dialectical view. Adm. Sci. Q. 22(1), 1–21 (1977)
28. Jarupathirun, S., Zahedi, F.M.: Dialectic decision support systems: system design and

empirical evaluation. Am. Conf. Inform. Syst. 10, 2032–2041 (2004)
29. Videira, C., Ferreira, D., Silva, A.: Patterns and parsing techniques for requirements specifi-

cation. In: Proceedings of the 1st Iberian Conference Information Systems and Technologies
(CISTI 2006), vol. 2, pp. 375–390. Ofir, Portugal (2006). https://www.researchgate.net/pro
file/Alberto-Silva-20/publication/228620188_Patterns_and_parsing_techniques_for_requir
ements_specification/links/0c9605242d2bde6618000000/Patterns-and-parsing-techniques-
for-requirements-specification.pdf

30. Bell, T.E.., Thayer, T.A.: Software requirements : are they really a problem? In: International
Conference on Software Engineering, pp. 61–68 (1976)

31. Chae, B., Bloodgood, J.: Paradoxes in knowledge management: a dialectical perspective. In:
AMCIS 2004 Proc. (2004)

32. Simon, K.D.: The value of open standards and open-source software in government
environments. IBM Syst. J. 44(2), 227–238 (2005)

33. Amega-Selorm, C., Awotwi, J.: Free and Open Source Software (FOSS): it’s significance
or otherwise to the e-governance process in Ghana. In: Proceedings of the 4th International
Conference Theory Practice Electron. Government, pp. 91–95 (2010)

34. Fuggetta, A.: Open source software - an evaluation. J. Syst. Softw. 66(1), 77–90 (2003)
35. Moon, J., Choe, Y.C., Chung, M., Jung, G.H., Swar, B.: IT outsourcing success in the public

sector: lessons from e-government practices in Korea. Inf. Dev. 32(2), 142–160 (2014)
36. Parker, D., Hartley, K.: Transaction costs, relational contracting and public private partner-

ships: a case study of UK defense. J. Purch. Supply Manag. 9(3), 97–108 (2003)
37. Barrett, M., Walsham, G.: Making contributions from interpretive case studies: examining

processes of construction and use. In: Kaplan, B., Truex, D.P., Wastell, D., Wood-Harper,
A.T., DeGross, J.I. (eds.) Information Systems Research. IFIP International Federation for
Information Processing, vol. 143. Springer, Boston, MA (2004)

38. Myers, M.D.: Qualitative research in information systems. MIS Q. 21(2), 241 (1997)
39. Patton, M.Q.: Qualitative Evaluation and Research Methods. Sage, Newbury Park (1990)
40. Orlikowski, W.J., Baroudi, J.J.: Studying information technology in organizations: research

approaches and assumptions. Inform. Syst. Res. 2(1), 1–28 (1991)
41. Walsham, G.: Interpretive case studies in IS research: nature and method. Eur. J. Inf. Syst. 4,

74–81 (1995)
42. Orlikowski, W.J., Barley, S.: Technology and institutions: what can research on Information

Technology and research on organizations learn from each other. MIS Q. 25(2), 145–165
(2001)

43. Bubenko, J.J.: Challenges in requirements engineering. In: Proceedings of the 1995 IEEE
International Symposium Requirement Engineering, pp. 160–162 (1995)

44. van Lamsweerde, A.: Requirements engineering in the year 00: a research perspective. In:
ACM, pp. 5–19, (2000)

45. Cobleigh, R.L.: Propel: An approach supporting user guidance in developing precise
and understandable property specifications. (Doctoral dissertation, University of Mas-
sachusetts Amherst). (2008). https://www.researchgate.net/profile/Rachel-Cobleigh/public
ation/229422382_PROPEL_An_Approach_Supporting_User_Guidance_In_Developing_P
recise_and_Understandable_Property_Specifications/links/0912f5009609a9e098000000/
PROPEL-An-Approach-Supporting-User-Guidance-In-Developing-Precise-and-Understan
dable-Property-Specifications.pdf

46. Ross, D., Schoman, K.E., Jr.: Structured analysis for requirements definition. IEEE Trans.
Softw. Eng. 3, 6–15 (1977)

https://www.researchgate.net/profile/Alberto-Silva-20/publication/228620188_Patterns_and_parsing_techniques_for_requirements_specification/links/0c9605242d2bde6618000000/Patterns-and-parsing-techniques-for-requirements-specification.pdf
https://www.researchgate.net/profile/Rachel-Cobleigh/publication/229422382_PROPEL_An_Approach_Supporting_User_Guidance_In_Developing_Precise_and_Understandable_Property_Specifications/links/0912f5009609a9e098000000/PROPEL-An-Approach-Supporting-User-Guidance-In-Developing-Precise-and-Understandable-Property-Specifications.pdf


40 W. O. Larkotey and P. Ifinedo

47. Gaines, B.R., Shaw, M.L.G., Eberlein, A., Damian, D.E.H.: Using different communication
media in requirements negotiation. IEEE Softw. 17(3), 28–36 (2000)

48. Gittell, J.H.: Relationships and resilience: care provider responses to pressures frommanaged
care. J. Appl. Behav. Sci. 44(1), 25–47 (2008)

49. Gittell, J.H.: Coordinating mechanisms in care provider groups: relational coordination as a
mediator and input uncertainty as a moderator of performance effects. Manage. Sci. 48(11),
1408–1426 (2002)

50. Orlikowski, W.J., Gash, D.: Technological frames: making sense of information technology
in organizations. ACM Trans. Inf. Syst. 12(2), 174–207 (1994)

51. Howcroft, D., Light, B.: The social shaping of packaged software selection. J. Assoc. Inf.
Syst. 1(3), 122–148 (2010)

52. O’Reilly, T.: Government as a platform. In: Lathrop, D., Ruma, L. (eds.) Open government:
Collaboration, transparency and participation in practice. O’Reilly Media (2010)

53. Gordon, M., Walsh, T.: Outsourcing technology in government: owned, controlled, or
regulated institutions. J. Gov. Inf. 24(4), 267–283 (1997)

54. Chen, Y., Perry, J.: Outsourcing e-government:managing for success. Public Perform.Manag.
Rev. 26(4), 404–421 (2012)

55. Tayauova,G.:Advantages and disadvantages of outsourcing: analysis of outsourcing practices
of Kazakhstan banks. Procedia Soc. Behav. Sci. 41, 188–195 (2012)

56. Gordon, V.S., Bieman, J.M.: Rapid prototyping: lessons learned. IEEE Softw. 12(1), 85–95
(1995)

57. Lyytinen, K.: Different perspectives on information systems: problems and solutions. ACM
Comput. Surv. 19(1), 5–46 (1987)

58. Butler, T., Fitzgerald, B.: The relationship between user participation and the management of
change surrounding the development of information systems: a European perspective. J. End
User Comput. 13(1), 12–25 (2001)

59. Scott, J.E., Vessey, I.:Managing risks in enterprise systems implementations. Commun. ACM
45(4), 74–81 (2002)

60. Ifinedo, P.: Factors affecting e-business adoption by SMEs in sub-Saharan africa: an
exploratory study from Nigeria. In: Al-Qirim, N. (ed.) Global Electronic Business Research:
Opportunities and Directions, pp. 319–347. IGI Global (2006)

61. Larkotey, W.O., Effah, J., Boateng, R.: Development of e-government payment portal: A
case study from a developing country. In: UK academy for information systems conference
proceedings (2017)


	Socioetechnical Factors that Shape E-Government Payment Portal Development in Ghana
	1 Introduction
	2 E-Payment and Developing Economies
	3 The Dialetic Process Theory
	4 Research Setting and Methodology
	4.1 Research Setting
	4.2 Methodology
	4.3 Data Gathering and Analysis

	5 Case Description
	6 Analysis of Findings
	6.1 Thesis
	6.2 Antithesis
	6.3 Technical Antithesis

	7 Discussion of Findings
	7.1 Social Challenges
	7.2 Technical Challenges

	8 Conclusion
	References




