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Abstract
E-Government is recognized globally as an enabler toward transformation of public sector from
a bureaucratic agency centric organizational model to a SMART (simple, moral, accountable,
responsive, and transparent) citizen-centric government model. Successful planning and
implementation of e-Government requires abundant technical and financial resources for capital
investment as well as for systems maintenance on a sustained basis, which inhibits the
development of e-government in most developing countries. Public Private Partnership (PPP)
is being increasingly recognized as a valuable source of new technology, management expertise,
and investment capital. Traditional public sector IT environment is characterised by low asset
utilization, duplicative systems, and long procurement cycle time. Cloud computing has made it
possible to consolidate IT infrastructure for the entire government relieving individual agencies
of the burden of investing and managing IT resources. This paper identifies and examines the
e-government challenges faced by developing countries in general and Pakistan in particular
proposes a solution that combines the benefits of PPPs and the leapfrogging potential of cloud
computing technology.
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INTRODUCTION
E-Government is recognized globally as an
enabler toward transformation of public
sector from a bureaucratic agency centric
organizational model to a SMART citizen-
centric government model. Countries that
score high on public-sector openness and
efficiency and e-Government readiness
constitute the highest GDP per capita group
of nations. (UNDESA, 2008 and 2010)
The rationale to undertake e-government
and ICT in public sector is undeniable for
almost all countries. Successful planning and
implementation of e-Government requires
an abundance of technical and financial
resources for capital investment as well as
for maintenance of the systems on a
sustained basis. Lack of these resources
inhibits the development of e-government in
most of the developing countries. For
governments, particularly in developing

countries, facing chronic operational and
institutional deficiencies, and limited fiscal
resources, the private sector is increasingly
being recognized as a valuable source of
new technology, management expertise, and
investment capital for meeting the growing
demand of public services. Public-Private
Partnerships are better options because the
domestic capital markets are not efficient
enough to provide reasonable capital to
private sector for financing the ICT projects
realized for the public.  Public sector
involvement in ICT and e-government
projects is therefore necessary for attracting
foreign capital to participate in financing the
projects.
But the traditional public sector IT
infrastructure is characterised by low
utilization, duplicative systems, long
procurement cycle time, and organizational
silos. Cloud Computing allows organizations
to reduce IT costs through improved
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utilization, reduced administration and
infrastructure cost and faster deployment
cycles. (Boss et al., 2007)
The PPP Model based on cloud computing
will shift focus of government agencies from
IT asset ownership to electronic service
management by tapping into private sector
financial strengths and technological
innovation.
E-GOVERNMENT ASSESSMENT AND
BENCH MARKING
Benchmarking is a technique for comparing
e-government performance, and is normally
based on a set of indicators. Benchmarking
can help e-government development, by
drawing attention to best practices
elsewhere in the world.  The results of
benchmarking are useful for formulating
e-government strategy and streamlining
planning process. (Lasse Berntzen, 2009)
The United Nations Department of Economic
and Social Affairs (UNDESA) have been
assessing e-government readiness among
its member nations (all UN member states)
since 2001. The Member States are
analyzed according to two indices, e-
readiness index and e-participation index.
The E-Participation Index assesses the
quality and usefulness of information and
services provided by a country for the
purpose of engaging its citizens in public
policy making through the use of e-
government programs (UNDESA, 2005).
E-Government Readiness Index is a
composite measurement of the capacity and
willingness of countries to use e-government
for ICT-led development. It is a composite
index comprising the web measure index,
the telecommunication infrastructure index
and the human capital index. Web-measure
index presents a picture of the status of the
supply side of e-government readiness while
telecommunication infrastructure index and
human capital index highlights the status of
the demand side of e-government of a
country. (UNDESA, 2008) Governments of
developing countries face challenges both
at the supply side and demand side of
e-government.
Table- 1 shows the top 10 ranking countries
in the UNDESA e-Government surveys from
2005 to 2012. All of the countries in the top

ranking are high income group of nations
belonging to North America and Europe
except Singapore and Republic of Korea
from Eastern and South East Asia Region.
South Asia region which include highly
populous countries like India, Pakistan and
Bangladesh has the lowest e-government
readiness index in the world after Africa.
Table 1: E-Government Readiness Index Top
Ten Countries

Table-2 below is a picture of the Pakistan’s
e-government readiness index since 2003 in
UNDESA Global e-Government Readiness
Survey Reports. The table shows that the
world average of the global e-government
readiness index continues to increase due
to steady progress in ICT diffusion, human
capital development and investment by
member states in developing informational
websites and facilitating online transactions
with government. But instead of improving
its ranking Pakistan’s rank has been
decreased compared to other countries of
the world. (UNDESA, 2005, 2008, 2010 and
2012)

Table 2: E-Government Readiness Index of
Pakistan

The Telecommunication Infrastructure as
given in the below table is very poor except
cellular mobile density. But exponential
growth of mobile sector becomes possible
after opening the market to private
investment. Mobile broadband (3G/4G)
services growth in just 4 months, after
issuing licenses to private operators in April-
2014, is almost equal to the growth that other
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broadband band technologies have made in
9 years. (PTA; Industry Report)
Table 3: Telecom Indicators of Pakistan

PUBLIC PRIVATE PARTNERSHIPS AND
E-GOVERNMENT
PPP arrangements are basically contracts
between a private sector entity and the
government that call for the private partner
to deliver a desired service and assume the
associated risks. (Jonathan Loew et al,
2002) Recognizing, the success of
employing PPP models in other sectors and
the fact that the technological know-how
required for most e-government initiatives
lies primarily with the private sector, the PPP
model is now gaining acceptance  for ICT
and e-government projects (infoDev: PPP
Knowledge Map, 2009).
The private sector can build infrastructure
cheaper than the public sector with savings
amounting 15-30 percent. (Marian Moszoro
et al, 2008) On the other hand the cost of
capital for the private sector is on average
40-260 basis points higher than for public
sector. Combining the advantages of lower
cost of capital of the public sector and lower
outlays on building infrastructure by private
sector, an optimal total low cost solution with
both public and private capital as part of the
partnership can be reached.
E-government PPPs include a broad range
of contracts in which private partners and
government bodies each share a different
level of the e-government project’s risks. In
some PPPs, governments may be
responsible for financing and owning the
project’s underlying electronic network
infrastructure and equipment facilities, while
the operation of a new e-government service
that uses this network becomes the

contractual responsibility of the private
partner. In other cases, the private partner
could become responsible for design,
financing, installation and construction, as
well as the operation of a new electronic
network, including the delivery of electronic
government services.
Located in South Asia, Pakistan is one of the
most populous countries of the world with a
population of more than 175 million.
Neighbored by Afghanistan, Iran, India, and
China, Pakistan has one of the most
strategic geographical locations in the world.
Being first line state against war on terror,
Pakistan faced serious domestic political
uncertainties and undesirable law and order
situation which seriously affected the
economy. Table-4 below shows the annual
budget position of the country for the last 6
financial years. (Finance Division, 2009-15))

Table 4 : Economic Status of Pakistan

Keeping in view the economic crisis, fiscal
constraints, budget deficit and heavy public
debt, and recognizing the importance of
improving and expanding infrastructure
assets and services for sustainable
economic and social development, the
government recognized the importance of
including the expertise and finance of the
private sector for infrastructure provisioning.
The Government of Pakistan Issued
Pakistan Policy on Public-Private
Partnerships which was approved by
Economic Coordination Committee (ECC)
on January-26, 2010, but e-Government
projects  specifically were not included in
PPP policy (Pakistan’s PPP Policy, 2010).
The deployment and use of ICT and e-
Government require telecommunication
infrastructure to provide network access,
electrical infrastructure to make ICTs work,
skills infrastructure to keep all the technology
working, money to buy or access ICT, usage
skills to use ICT, and Literacy skills to read

Addressing the Challenges of E-government in Developing Countries
through Public-Private Partnership Model Based on Cloud ComputingVol  5,  Issue 1,  July 2014

J. App. Em. Sc



BUITEMS
Quality & Excellence in Education

62

content. The mismatch between the
investment needs of Pakistan and the
resources available from the government
has increased the reliance on Public-Private
Partnerships.
E-Government is one of the areas which are
eminently suited for PPP, because the
technological know-how, managerial
expertise and financial resources required
for e-government lies primarily with private
sector. International experiences show that
if a suitable framework for PPP in e-
government is designed it can become a big
leap forward in the efficient, convenient and
cost effective delivery of public services to
citizens.
Cloud Computing and E- Government
Simply stated, cloud computing is the
outsourcing of IT infrastructure via the
Internet. Cloud Computing allows both public
and private sector organizations reduce
costs through improved utilization of
computing resources, reduced infrastructure
building and administration cost and faster
deployment cycles (Boss et al., 2007)
According to National Institute of Standards
and Technology (NIST), Cloud computing
is “a model for enabling ubiquitous,
convenient, on-demand network access to
a shared pool of configurable computing
resources (e.g., networks, servers, storage,
applications, and services) that can be
rapidly provisioned and released with
minimal management effort or service
provider interaction (Peter Mell & Tim
Grance, 2009).
According to Jeffery Voas & Jia Zhang
(2009), cloud computing is the sixth
evolutionary phase of computing that follows
on from mainframes, personal computers
(PC), networked computing, the internet, and
grid computing.
The economics of cloud computing
According to Armburst et al., (2009) the
economic appeal of Cloud Computing can
be described as “the conversion of capital
expenses to operating expenses”, using the
pay as you go pricing model. A report by Ted
Alford and Gwen Morton (2009) of Booz
Allen Hamilton concludes that government
agencies moving to public or private clouds
can save from 50 to 67 percent.

Albert Greenberg et al., (2009) provide a
rough guide of data center costs:

Figure 1: Evolution of Computing
Technology

Table 5: Cost analysis of Datacenter

According to study of Microsoft Corporation
(2010), cloud computing allows core IT
infrastructure to be brought into large data
centers that take advantage of the
combination of supply-side economies of
scale, demand-side aggregation of
workloads, and the multi-tenant efficiency
which leads to powerful economies of scale.
Supply-side economies of scale result from
consolidation of overhead costs, purchasing
power, and power efficiency, making large
datacenters up to 50% more cost effective
than smaller data centers. Demand-side
economies of scale shows that pooling
computing improves the utilization of IT
resources and reduces costs by another 50
percent because less computing resources
will be needed to serve the aggregated
demand. In multi-tenancy environment,
multiple customers sharing the same
application divide the costs of operating the
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application and can reduce costs by an
additional 20 percent.  By improving
utilization rates, large-scale clouds can lead
to 40% saving in power consumption of
server, storage and networking hardware.
Due to these economies of scale a 100,000-
server datacenter has an estimated 80%
lower total cost of ownership (TCO)
compared to a 1,000-server datacenter.
The traditional public sector Information
Technology (IT) environment is
characterized by low asset utilization, a
fragmented demand for resources,
duplicative systems, and long procurement
lead times. It is estimated that 70% of IT
budgets go to the maintenance of traditional
IT systems (computing, storage, servers and
networks) and labor costs, 85% of which
remain unutilized.  These inefficiencies
negatively impact the government’s ability to
serve the citizenry. (Vivek Kundra, 2011,
Darrell M. West, 2010).
With cloud computing, IT infrastructure
resources are pooled and shared across
large numbers of applications and
organizations. Cloud Computing creates
economic value for public sector
organizations in various ways.
Resource Optimization
If the demand of different government
agencies is aggregated and served from a
common pool of resources from the cloud far
less resources will be needed than that if
each agency deploy individually. This
argument is based on the assumption that
“Sum of the peaks is always greater than
Peak of the Sum”. (Joe Weinman, 2008)
Optimum Capacity Utilization through
statistical multiplexing
In real world the demand of each
organization is not always flat but goes
through different peaks and troughs
depending on demand.  The larger the peak
is relative to the average, the smaller the
utilization. The effective cost of a resource
is a function of how much excess capacity
needs to be maintained. The higher the
excess capacity the higher will be the
effective cost of the resources. By
aggregating the demand from multiple
government agencies the utilization of
resources will increase which results in

reduction of effective cost of government IT
resources.
Loss due to imperfect demand
In real world when there is a mismatch
between capacity and demand, costs arise
in two ways. First if demand is lower than
capacity, there are costs associated with
resources that are idle, and second, if
demand is higher than available capacity,
there can be costs associated with not
serving that demand, e.g., lost revenue, lost
productivity, and dissatisfied customers etc.
In an ideal world or perfect capacity,
resources would exactly mirror demand, so
there would be no such losses.  (Joe, 2011)
In case of cloud computing the resources
can be provisioned without delay when
required and released when no more
needed. There is no need to forecast the
resource requirement by individual agencies
for special occasions and build capacity
according to demand peak.
For governments of developing countries,
the cloud not only provides a chance to lower
their costs of infrastructure and help drive
savings across their ICT ecosystem, but
cloud computing may enable them to
leapfrog a whole generation of government
computing,  analogous to how wireless
technologies have made available Internet
and telephony in the absence of wired alter-
natives.
To harness the benefits of cloud computing,
the government must institute a Cloud First
Policy, requiring public agencies to evaluate
safe, secure cloud computing options before
making any new investments. (Vivek Kundra,
2011)

CONCLUSION
The ultimate goal of e-government is to
provide public information and services for
convenience, effectiveness and
empowerment of citizens via a single portal
seamlessly integrated with government
agencies. However achieving this goal is not
an easy task. Governments of developing
countries like Pakistan face challenges both
at supply and demand side of e-government.
To cope with these challenges public private
partnership has emerged as a viable solution
enabling financial resources, technical skills
and managerial expertise of the private
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sector to be utilized for public sector ICT
projects. In countries like Pakistan where
e-government is in its initial stages of
maturity instead of investing in ICT
infrastructure for every individual public
sector organization, the government must
consider the option of aggregating the entire
demand and serve it from shared pool of the
IT resources using cloud computing
technology.  PPP model based on cloud
computing combines the advantages of
lower cost of public sector capital and
financial, technological, and managerial
strengths of the private sector along with the
benefits of cloud computing technology to
come up with an optimal least cost solution.
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