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Abstract

In the modern arena, the Information and Communication Technologies (ICT's)
have been playing a vital role in every walks of our day to day life. In order to
enhance the ICT capacity and align with the global technology transformations,
the developing countries have started introducing the computerization and au-
tomation processes at different levels of the governments. The several research
studies revealed that the existing legacy of governance system and their ser-
vices in current state have several issues and challenges in terms of timeliness,
cost of services, delay in service delivery, time-bound availability of services
(24/7/365), inefficiency services, ease of service and discomforts, poor service
collaboration, absence of responsiveness, and limited security of sensitive in-
formation/documents. A significant question is still unanswered that how to
bring the Citizens and Government bodies closer for alleviating the aforemen-
tioned issues and challenges of existing government system services. This re-
search paper aims to investigate the issues and challenges in the current status
of Governance and partial E-Governance systems which encompass the com-
puterization or automation process. The research designs a cloud framework
for effective delivery of citizen centric services in general and Ethiopia as a spe-
cific case study. After rigorous analysis of prior research efforts, along with
primary survey and interview, it was clearly observed that cloud computing
can be an alternative instrumental for significant transformation of govern-
mental service delivery. The research paper used a mix of exploratory and con-
structive research design and methodology with qualitative & quantitative data
analysis approach. Finally, a Cloud Based E-Governance (CBEG) Framework
is designed for the delivery of Ethiopian Citizen Centric Services. The valida-
tion, evaluation and acceptance test of the framework proves that the revealed
knowledge can provide a significant transformation towards the betterment
of the E Governance Services Delivery Systems.
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1. Introduction

Information and Communication Technologies (ICTs) in the modern arena have
been playing a vital role in every walks of our day to day life and changing the
way people act and perform their tasks. Every citizen of a given country needs
SMART (Specific, Measurable, Available Real and Timely) systems and services
from their Governing Systems. To enhance the effective delivery of up to date ser-
vices and empower the citizens, the Governments have been rapidly shifting their
Governance systems from manual systems to ICT enabled E-governance Systems.
Hence, ICT can be used as a means to deliver effective and efficient governance
services to the citizens and government bodies altogether. It’s obvious that the
E-governance is beyond the scope of e-government. While e-government is de-
fined as an only delivery of government services using data or information to the
public using electronic means. The e-governance allows citizen’s direct partici-
pation in constituents or in political activities like Electronic democracy, Elec-
tronic voting, and participating in the political processes/events in online modes.
The broader concept of the E-governance covers the government, citizens’ par-
ticipation, political parties and organizations, Parliament and the Judiciary func-
tions [1] [2] [3] [4]. Therefore, the E-governance (Electronic Governance) can
be defined as when the Governing body uses ICTs as a tool for delivering govern-
ment services, exchange of information, communication, transactions, integra-
tion of various stand-alone systems and services between government-to-citizen
(G2C), and government-to-business (G2B) services for the citizens for empower-
ing them. According to a researches [2] [3] [5], Citizen-oriented governance is
undoubtedly one of the most important considerations for governments all over
the world. It is observed that most of the developing and developed countries
have been focusing on the citizen-centric services over the network, Ze. called as
e-governance. In the current era, citizen’s desire is focused on the higher level of
service or information access of the government services. The citizen wants to
have direct interaction with the government through network media to minim-
ize distance discomforts and get the services for 24 hours a day, 7 days a week
and 365 days in a year. In E-Governance, Government can interact with its citi-
zen easily and rapidly. There are a large number of e-governance services used
by developing and developed countries facilitated by the various service provid-
ers in general. Among these, the main categories in Ethiopian context are Edu-
cation, Employment, Policy, Health, Tax, Judicial/Legal System, and Agriculture.
In the current state of art, the delivery of these services takes place through com-
puterized or partially automated E-governance Services delivery Models. The ma-
jor service delivery models in this domain of study are Government to Govern-
ment (G2G), Government to Citizen (G2C) and Government to Business (G2B)
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in General and G2C, C2G Service Model in particular because, this study is an
effort to Develop a Citizen-Centric Service E-Governance Framework in Ethio-
pian context where all the Services delivery models are proposed to be Integrated
over E-Governance Portals and made available over Cloud infrastructural sup-
ported platforms. Since, E-governance ensures emerging ways to improve govern-
ment services and make easy sharing of information and services to the citizens.

Due to the rapid advancement of ICT in the 21* Century, Cloud Computing
has emerged as an emerging umbrella technology which provides the opportunities
and platforms for efficient design, development and deployment of E-Governance
Systems. In general, these systems can lead to substantial cost, time and energy
savings with great comfort. As a matter of fact, Cloud Computing can provide
Hardware, Software, and Network, almost everything as an ICT service with im-
proved performance of salient features/parameters. In general, the Cloud-Based
E-Governance represents an emerging paradigm of distributed computing of
E-Governance applications that utilizes services as a fundamental element in build-
ing an agile network of collaborating application distributed within and across
governmental boundaries [3] [6] [7]. In 2010, Ministry of Communication and
Information Technology (MCIT) of Ethiopia initiated to Migrate the Traditional
(on-premise) model systems of its Governance to ICT enabled Modern Gover-
nance to serve the Citizens in providing fast and Real-time services in effective
and efficient manners. As an initial observation, the MCIT observed that there
was a scarcity of infrastructure and resource especially in the rural areas (as nearly
80% population of Ethiopia is living in rural area). But today the scenario has
been changing rapidly. More and more people are getting to be technology savvy
with access to internet in far flung rural areas. They are eager to access and util-
ize ICT enabled government services at their door. But in the current state of art
practices, the lack of sequential flow of useful government information and ser-
vices on Ethiopian government Portals (even though many services are hosted
over portals but not unilaterally collaborated) is the biggest challenge. Also, there
are critical challenges in timeliness of service delivery from Government to citi-
zens or citizen to Government. In order to overcome all such aforementioned is-
sues and challenges and to obtain the competitive advantage of the emerging tech-
nology paradigms like Cloud Computing, there is a strong need to investigate
the Migration of the On-premise E-Governance services towards Cloud-Based
E-Governance Services.

Therefore, this proposed migration framework can possibly be a new and
smarter Convergence of Cloud & Governance process for Re-Engineering of ex-
isting governance service process over Cloud. This may enable Ethiopian Citizens
to enjoy the Government Services in anytime, anywhere over any device manners.
In the study, efforts have been made to answer the following technical questions:

* What is the current status of Citizen Centric Government Services (Compu-
terized Govt Services/semi-automated E-Governance) in Ethiopia?
* What are the characterized issues and challenges in Citizen Centric Govt. Ser-

vices for bringing Citizens and Governmental closer towards mutual betterment?
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* How to design a most suitable E-Governance Services Delivery Framework

for Ethiopian Citizen Centric Services?

2. Related Work

A research of Solomon D. Seifu et al. [8] discusses the adoption issues of cloud
computing for Ethiopia Public and Private Enterprises, and the constraints in
the current state of the art IT utilization in Ethiopian Enterprises. The paper dis-
cusses the alternative ways to solve the current IT utilizations limitations in Ethi-
opia Public and Private Enterprises. The researcher focused only on empirical
analysis but didn’t show any concrete plan to adopt and performance improve-
ment indicators. The study revealed that Cloud Computing can be a better op-
tion for Information and Communication Technology (ICT) utilization in the
developing country like Ethiopia, but the focus was confined only on the price of
the package, hardware, and maintenance. Another study [9] investigated the way
to provide economical and cost-efficient-Government services by adopting cloud
Infrastructure as a Service design in developing economy of Ethiopia. This re-
search could not reveal the reasons of selecting cloud-based Infrastructure as a
Service (IaaS) among all. This study is a very shallow observation with small data
set. Also, the researcher didn’t clarify the delivery of public and mission critical
Le. high confidential data or information. The study also concluded with a su-
perficial conclusion on adoption of cloud computing in E-Governance without
any justification about cloud services and deployment strategy. A case study [10]
demonstrated the different challenges faced in implementing e-Government ac-
tivities. The opportunities to be gained are explored from the e-Government in-
itiatives by considering the case of Ethiopia but the concept of Cloud computing
is totally missed in this research. One of the related research works [11] indi-
cated that the opportunity and challenge of E-governance in Ethiopia, have sig-
nificant impact on public administration specifically on the services provided by
E-governance of Ethiopia called Toll free 888 call center. Additionally, the Au-
thor reveals that the call center & e-government portal of Ethiopia is still lagging
behind in utilizing information and communication technologies for delivering
government services online. In the recent years, many researchers have been wit-
nessed significant importance of Cloud Computing technology in the government
agencies for the most feasible use in computing, communication and collabora-
tion and how helpful it is to extend the Government services to the rural popula-
tion easily. It’s known that the 80 percent of the population of Ethiopia lives in
the rural areas. In rural areas, the scarcity of infrastructure and resource may
hinder citizen to get timely information. This implies that the Cloud Computing
Technology, which contains all resources and infrastructure with promised high
uptime and timely delivery can support these services in effective and efficient
manners.

A study of Pusp Raj Joshi, et al [12] is related with the proposed study as the
main aim of researcher is to develop a framework for G2G cloud-based e-govern-

ment service for developing country. But the study was focused only on the gov-
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ernment to intergovernmental service model. Citizen centric service delivery over
cloud is not covered. Also, the framework does not cover any specific service and
deployment model or strategy for different kinds of citizen centric information
delivery. The study focuses only in Indian governance context. In a paper [13]
the researchers tried to explore the possible usage of cloud in E-governance
processes but failed develop any Framework to show how the E-governance ser-
vices will be mapped over cloud in the sense of real world scenarios. Also, the
characters/features covered in this research study are limited like scalability, re-
liability and performance and the cost only. The researcher enlisted only enlisted
few of the merits and challenges but didn’t collect the primary data/facts about
ground reality using different kinds of fact-finding techniques like survey (ques-
tionnaire), interview (questionnaire) and technical observation (check list). Also,
this study focuses on Indian governance perspective only. The research [14] is
somewhat similar with the proposed study. The proposed study adopts and ex-
plores the conceptualized framework with additional features/chars in contextu-
alized and localized perspective and challenges. This study also focuses the Indian
governance features, practices and the perspective. However Ethiopian context is
totally different in terms of governance process and infrastructure viability.

After primary observation and review of salient related research studies/reports
in localized context, the researcher observed a strong need to study and analyze
the current state of the art electronic or digital governance practices in Ethiopia.
The rigorous analysis of relevant researches clearly indicated that there is an
acute shortage and knowledge gap in the Governance or E-Governance systems in
developing vs. developed countries. In the localized context, there is a clear-cut
lack of research studies. This motivates the study to collect the facts through sur-
vey of citizens, interview of professionals and experts and technical observation
of the researcher self. This process can reveal the ground reality for designing a
most feasible Framework for Ethiopia Citizen-Centric Services. This framework
can help in getting Up-to-date and timely services in anytime, anywhere over
any device manners. These situations indicate that there is no communication
and collaboration and among the services over existing Portals for computing in
governance processes. This needs a systematic scientific investigation for the so-

lution to fully design, develop and deploy in the country.

3. Research Design and Methodology
3.1. Research Design and Approach

This study by nature is mixed type of exploratory cum constructive research. In-
itially, the study starts from the investigation of the performance and features of
the existing Governance or E Governance systems in place. Later the gaps be-
tween Current E-Government system and the Cloud-enabled E-Governance sys-
tems are identified to explore the adoption possibilities of cloud in Governance
processes of Ethiopia. Finally, the research paper constructed a framework for
governance process transformation over cloud Ze E-Governance Framework over

Cloud and hence this study is exploratory cum constructive.
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The researchers selected Mixed approach or methods because, to collect the
most important and relevant facts from the respondents (target population and
eligible to provide detailed answers) in the research study problem domain.

3.2. Sampling Methods and Size

This study used a purposive sampling method. For the primary data collection,
the Ethiopia Ministry of Innovation and Technology, and Residential Citizen of
Ethiopia were selected for data sample to understand and analyze the existing
state of art governance and e-governance systems along with issues and chal-
lenges. The purposive sampling is a form of non-probability sampling in which
researchers rely on their own judgment when choosing elements of the popula-
tion to participate in their study.

From the Seventy (70) population’s total size only fifteen/experts and staffs,
and forty-two Citizens responded. Therefore, total sample size for this research
study was Fifty-Seven (57) and data was collected via cloud enabled Google Form
survey tool. Since the research study is moreover scientific and applied and there-
fore Fifty-Seven sample size is sufficiently representative for the identification of
problems and research gapes towards generalization.

3.3. Data Collection Methods for the Proposed Research Study

As illustrated in Figure 1, there are two main categories of data collection me-

thods which are numbered as: 1) Primary data collection and 2) Secondary data

Procedure for
Data Collection

Secondary Data Source

12 Technical

~ | Observation 2.1
2 1 (Check List) —
> 8 g
% g Interview E @
% & (Questionnaire) 13 3 §
Q = o
5 ) Observed the issues and b g
< L 1 Challenges of On premises 2 8
i Ethiopian E-Gorernment =
v Portals. 1l3 5
Mailed and Closed Ended
Questionnaire ‘ l X o
Citizens ’ Data Compilation and
analysis. Technical manuals
Related Works
Open Eaded Interview ] Reports

Cloud-Based
E-Governance
Framework for Ethiopian
Citizen Centric Services.

| Ethiopia MinT Directorate |
Level and Selected Experts

Figure 1. Summary for the data collection/gathering methods.
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collection). Each categories or classification of Data collection methods has its
own sub categories like 1.1, 1.2 and 1.3 for primary and 2.1 for secondary data
collection respectively.

In this research paper, the primary and secondary data collection from salient
sources was done using the suitability assessment of data collection tools presented
in Figure 1 like: 1) Survey questionnaire for primary data collection from the
users or low level stakeholders, 2) Interview questionnaire for primary data col-
lection from experts and domain specific professionals, and 3) Check List for re-
searcher’s own observation about the domain specific issues and challenges. The
secondary data was collected from salient sources to understand and justify the
research gapes. The sources used were technical reports, related research works,

white papers, and technical reports.

4. Data Analysis and Discussion

In the data collection process open-ended interview (questionnaire), survey (ques-
tionnaire) and technical observations (Check List) were used. The parameters con-
sidered in this research paper were: 1) Awareness, 2) Cost & Time, 3) Anytime,
Anywhere Accessibility, 4) Service Delivery at Door, 5) Availability (24/7/365),
6) Responsiveness & Performance, 7) Reliability with security & privacy, 8) Up-
to-date Information Delivery, and 9) Service Collaboration & Interoperability.
The analysis of the primary facts collected from the salient sources using Sur-

vey, Interview and Observations are as follows:

4.1. Awareness towards Cloud Computing Technology?

In the data collection process, Experts and Staffs of the high-level Directorates of
E-Government and ICT capacity building, Ministry of Innovation and Technol-
ogy (MinT), participated in survey and interview. They were asked the questions
for assessing the level of awareness about cloud computing in E-Governance.
Their responses, as presented in Figure 2 revealed that maximum Ze. 86.1% res-
pondents are aware about cloud technologies and out of them 81% are using
cloud services like (Gmail, Dropbox, One Drive, office 365 and etc.) in trusted

manner to get the benefits of cloud technologies. They clearly indicated that they

Did You ever heard about Did you ever use cloud computing services?
cloud computing services before? oNo
. ®Yes

® Yes

Figure 2. Users awareness’ toward cloud computing technology.
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are interested to adopt an alternative solution for Ethiopian E-Governance Sys-
tems so as to modernize and upgrade the existing technology infrastructure ser-
vices with enhanced performance of the existing E-Services. This scenario im-
plies that Ethiopia has adequate awareness about cloud technology and migration
of E-Governance over cloud can be a great promising shift. Using the same pa-
rameters, the professional interview and technical observation also revealed the

same and verified through the secondary source’s analysis [15] [16] [17].

4.2. Cost and Time Effectiveness with Low Maintenance

When delivering contemporary IT solutions, Cost Optimization is assumed as
one of the most important and complex elements. The ICT services over the cloud
are being offered using pay per use model. In this, the resources are pooled for
the usage of the multiple tenants, so it leads to optimal usage of resources which
justifies effectiveness of the costs. This feature was also clearly accepted when en-
quired and interviewed to the target population elements, and professional experts.
The respondents’ response clearly justified that the cost of transportation is
also one of the major issues in the existing e-governmental service delivery mod-
els and they need an alternative solution. As presented in Figure 3, the highest
(75.4%) part of the respondents agreed that that governmental services and the
transportation cost in the current systems are very high and they will be pleased

to adopt a new and cost-effective solution like cloud.

4.3. Anytime, Anywhere Accessibility of Service

This was feature of the cloud was also clearly accepted when enquired and inter-
viewed to the target population elements, and professional experts. Here the
Governmental sectors can select a Cloud service provider without any up-front
and hidden costs to facilitate anytime, anywhere over anywhere device services.

The Survey and Interview inputs clearly revealed that the existing Ethiopian
Governance system, like E-Services portal accessibility, is very poor. Of course,
they can be accessed from anywhere and anytime but only the web-based systems
of services with real time internet connectivity. Most often the time, the services
are down and it was verified during technical observation and interview of pro-
fessionals. The existing manual governance systems work only 5 days in a week
for 8 hours per day only and are not user friendly and easy to use. Therefore, as
presented in Figure 4, the maximum (71.9%) responses of the respondents re-
vealed that they need an urgent improvement in E-Governance service delivery
systems so that the services can be accessed at anytime, anywhere using any type
of computing devices like mobiles, laptops, desktops or tablets. The 24.6% of
respondents’ response indicated that there is a typical kind of digital divide (haves
and have nots) in the countryside.

4.4. Service Delivery at the Door to the Citizens

As per the facts collected through interview, survey and technical observations, it

was revealed that the existing e-government service portals have longer duration
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If your answer to question number 7 above is “No” what are the

challenges do you think so? Please tick all that is could be the answer

57 responses

Ineffective delivery of services 41 (71.9%)

Reliability (security & privacy) o
Problem 32 (56.1%)
Deficiency in availability of]

? 42 (73.7%)
services

Low upgradability & scalability 33 (57.9%)

Cost and Time consuming with

o
high Maint... 43 (75.4%)
Low Service Collaboration & 35 (61.4%)
Interoperab...
0 10 20 30 40 50

Figure 3. Existing Ethiopia e-government challenges.

If the answer for the Q#5 above is NO, do you think that there is a
strong need for a government services delivery system that serve all the
time and everywhere from any devices?

57 responses

® Yes
® No
Maybe
® I Don't Know

Figure 4. Strong need towards anytime, anywhere accessibility.

for service delivery to citizens, and lack of efficiency in rectifying citizen’s com-
plaints (if any). It was observed that the Citizens have to travel long distances to
get the services needed, which results into wastage of time (especially citizens from
the far-flung areas). Therefore, as presented in Figure 3, the maximum Ze. 71.9%
of the respondents accepted that there is no any service provided by the Govt at
the door of the citizen in the current Ethiopian Governance and e-government
systems. This implies that the majority of the people are not pleased and they

need an alternative system with effective service delivery at their doors.

4.5. Availability (24/7/365)

The important objective of the citizen centric solutions is to make the services all
the times means high availability. If the e-Governance portals are designed in a
way that every system is integrated with every other system of the different gov-
ernment departments with features and facilities like replication, and high fault
tolerance then the services can be said to be available in 24/7/365 manner. These
systems can reduce the waiting and wastage of time. During the fact-finding process

using technical observation (check list), survey (questionnaire), and interview.
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The maximum Ze. 91.2% of the respondents as mentioned in Figure 5 accepted
that there is lack of high availability of governmental service in the current state
of art models and they want an alternative system.

The fact-finding responses clearly indicated that in case of power failure, the
services totally interrupt because the data center/servers have no alternative Rep-
lica of the Server in Ethiopian E-Service deployment models. This implies a ques-
tion mark on the high availability of the services. From this point of view, this
research study states that an alternative solution is needed to ensure the high-end

Availability of E-Government Services.

4.6. Responsiveness and End User Satisfaction

As responded by the respondents during interview and survey with cross verifi-
cation through researcher’s observation, the maximum Ze. 77.2% of the respon-
dents accepted that they are not satisfied with the services provided over Ethio-
pian E-Government portals and presented in Figure 6. This was also verified
through technical observation and justified by the secondary source studies. This
research input clearly states that an alternative solution is again expected for as-

surance of high responsiveness from the Government Services.

Do you think that the access to government support services are available
anytime, anywhere manner?

57 responses

®Yes
® No
Maybe

Figure 5. Availability of service in existing e-government.

Do you think that you are satisfied on the services provided to you on
E-Government portal?

57 responses

@]
® No
» Some Times

Figure 6. End user satisfaction on the existing services.
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4.7. Reliability of the E-Governance System Services

The researchers also tried to assess the reliability or the level of trust of the citi-
zens on the online services provided by the governance and E-Government por-
tals. The interview, technical observation and survey clearly revealed that 56.1%
of the respondents are agree to accept the reliability issues in the existing Ethio-
pian e-government portals as presented in Figure 3. The Citizens whom the re-
searchers approached interviewed and surveyed are interested in alternative tech-
nological solution which can ensure the citizens to get high reliable access to the

services from any location in convenient manner.

4.8. Up to Date Services and Scalability

During the technical observation of the researcher and the interview of selected
stakeholders/professionals, it was clearly verified that the services hosted over
Ethiopian E-Government portals are not up to date. Most of the services are out
dated and useless. The respondents’ responses states that 57.9% of the respon-
dents are agree to accept that the services on existing e-government portals are

outdated or not up to date as mentioned in Figure 3.

4.9. Collaboration and Interoperability among Various Services

Till date, Ethiopia has 20 ministries. All the ministries have their own services
for the citizens [18]. These ministries are geographically located in different lo-
cation of the capital city. It is observed that there is no single point of access or
availability of Citizen Centric Services. They want a single window service deli-
very system (Ze. in the current state there is no collaboration amongst the vari-
ous citizen centric services over a single system for unified integration and inte-
roperability). This results in to a wastage of time and cost of the citizens to get
the services at different locations. Specially, citizens from far flung area also need
to travel long distances as the departments are established in different corners of
the city or town of the capitals or city admin locations. During fact finding tech-
niques using interview, technical observation and survey, the maximum Ze. 61.4%
of the respondents accepted that there is a lack of unified integration and inte-
roperability among the systems designed for the various Ethiopian Governmen-
tal services as mentioned in Figure 3.

In order to collect the facts about the final solution that can alleviate the afore-
mentioned issues and challenges, the maximum Ze. 80.7% of the respondents ac-
cepted that an alternative governmental service delivery solution like cloud enabled
e-governance framework can alleviate all such aforementioned issues and chal-
lenges. The only 10.5% of respondent accepted that may be if there are technolo-
gies better than that of currently in use or cloud and mentioned in Figure 7.

5. The Cloud-Based E-Governance Framework for the
Ethiopian Citizen Centric Services

After detailed feature-based analysis and suitability assessment of the Cloud Com-
puting Service and Deployment Models; the mix version of Saa$, Paa$, and IaaS
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Do you want an alternative government service delivery solution to
overcome such challenges encountered by existing Ethiopian

E-Government Service delivery system?

57 responses

® Yes
® No
Maybe

Figure 7. The need to have emerging technology as a solution.

along with Hybrid Cloud Deployment model were selected for the Proposed
Framework and its functional demonstration. The proposed framework is the
combination of five different tiers: 1) Citizens Tier, 2) SaaS Tier, 3) PaaS Tier, 4)
TaaS Tier, and 5) E-Governance Tier. Figure 8 presents the proposed Cloud based
E-Governance Framework for Ethiopian Citizen Centric Services.

In the proposed Framework, the Citizen Tier presents or contains the Ethio-
pian citizens Ze. the principal beneficiaries of the Framework. The Saa$ tier (pres-
entation layer) contains the several types of E-Governance applications for the
citizens/end-users to get the services from the framework-based system. The ap-
plications or software are proposed to be developed/customized at PaaS tier. In
this tier, various cloud-based government websites/portals/applications can be
developed and deployed. The PaaS Tier contains all the necessary development
tools/platforms that can be used or rented from CSPs based on Pay per use model.

In between the PaaS and SaaS tiers, there is a cloud firewall. This firewall is
deployed in proposed framework for filtering or scanning the traffic so as to avoid
the possibility of malicious practices or attacks. This security layer Ze. firewall is
deployed for ensuring the security, privacy, confidentiality and reliability of the
citizen centric services from unwanted intruders’ entry or attacks. Since all the
government services are either Private (government related sensitive services) or
Public (citizen centric services), so to protect these from unauthorized individuals
and unauthenticated parties, CSPs implement firewalls which are significantly
more advantageous. These firewalls and other security and surveillance systems
are regularly updated, administered and monitored by the high-end professionals
for the security, reliability and quality assurances under SLA. It can be provided
to the cloud user as a fermium or premium service (security as service). These ser-
vices over the cloud create a virtual barrier between trusted cloud and untrusted
internet traffic. This Cloud Firewall Feature makes the designed and developed

framework a unique entity.
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Figure 8. Cloud based e-governance framework for Ethiopian citizen centric services.

The IaaS tier is the fourth tier in the proposed framework. This tier comprises
of the Infrastructure (both virtual and physical) needed for the SaaS & PaaS tiers.
The final tier in the proposed framework is E-Governance Tier which is the com-
position of all the four tiers (Citizens Tier, SaaS Tier, PaaS Tier and IaaS Tier).

The proposed framework has a great advantage in multi-dimensions like: when
the citizen services may successfully migrate to cloud computing platform, there
is no worries about Storage space. And also, time, cost and labor force of citizen
can be minimized. The service can be made available for citizen anytime, any-
where over any device. So, these are the few advantages (pros) of New proposed

framework.

6. The User Evaluation and Acceptance of the Framework

As presented in Figure 9, the qualitative evaluation and user acceptance test of
the framework was done in which salient citizens (end users or stakeholders) par-
ticipated. The evaluation and acceptance inputs collected from these stakeholders
clearly indicate that the cloud-enabled e-governance services delivery framework
based system can be selectively better and enhanced than the existing manual,
semi computerized or web based automated systems for the efficient and effective
delivery of the citizens centric services in governance service delivery than that of
the existing or on-premises governance and e-governance service delivery sys-

tems.
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Figure 9. Acceptance and evaluation of the framework.

The acceptance and evaluation test of the framework and its prototype revealed
that 60% of the stakeholders agreed with cost effectiveness, 90% agreed with ser-
vices availability, 80% agreed with services delivery, 60% agreed with user’s friend-
liness, 80% agreed with services collaborations, 60% agreed with accessibility, 80%
agreed with citizens centricity and 90% agreed with services upgradability. This
implied that the CBEG Framework is an innovative and significantly new trans-
formation framework towards the next generation shift and transformation of

the E Governance Services in developing countries like Ethiopia.

7. Conclusions and Recommendation

7.1. Conclusions

In this research paper, the existing issues and challenges were investigated in the
current state of art systems (computerized/automated) used for Ethiopian Go-
vernance or E-Government Services. These issues and challenges are carefully
investigated and analyzed with different parameters-based perspectives. The pa-
rameters (feature) based analysis of the primary and secondary data clearly re-
vealed that a cloud-based E-Governance framework for Ethiopian citizen Centric
Services (CBEG) can be a better and next generation transformation or shift base-
lines for the Ethiopian citizen Centric Services. Before designing the cloud-based
E-Governance Framework for Ethiopian Citizen Centric Services, the study ex-
amined and observed different Services over Existing Ethiopian National Data-
center. The proposed framework as presented in Figure 8, is the combination of
five different tiers 1) Citizens Tier, 2) SaaS Tier, 3) PaaS Tier, 4) IaaS Tier and 5)
E-Governance Tier.

The designed, and developed CBEG Framework for Ethiopian Citizen Centric
Services is the major contribution of this research and it can be used as a base-
line to transform or shift towards next generation E-governance service delivery
in Ethiopia over cloud for effective and efficient computing, communication and
collaborations.
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Since Cloud computing technology is an emerging technology, there is scarci-
ty of materials that clearly explain the technical aspect. The absence of powerful
machines or fully fledged cloud platform for the implementation of the frame-
work to explore the fullest potential is also another limitation. The scarcity of tangi-
ble and intangible resources, such as time and budget that may help in exploring

the technology deeply and sulfficiently, is another limitation.

7.2. Recommendation

In this research study, the researchers tried to cover several parameters and in-
vestigated for the enhancements to meet the objectives of this study. However,
the following list of activities is considered as a future work for further studies:

1) This research study didn’t cover direct payment to CSPs. The reason is that
as Ethiopian policies don’t allow the online payment Gateways for individuals, se-
lecting the External CSPs like IBM, Google Cloud, AWS, Microsoft Azure, or
Oracle and they are only allowed for the organizations having license not for in-
dividuals.

2) Again, the researchers recommend that re-designing and developing a ful-
ly-featured cloud based E-Governance framework for Ethiopian Citizen Centric
Services and integrating all Services (E-Services) towards Sharing of experiences,
Computing, Communication and Collaborating Resources can be another fold

of new knowledge research.
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