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Abstract—ICT seems well understood as a tool and an

infrastructure for delivering information and services for the

society and for allowing communications through interactions

among the service users —mostly, the digital society. Using

ICT for ensuring better life requires far more than good

infrastructure, ICT know-how and the various techniques and

tools in place. If ICT has to address the real problems of the

society, it should be at a rescue being environment-friendly,

with real and tangible impact, sustainable, seamless, down to

the grass-roots and above all with reproducible experiences.

In this paper, we introduce a different perspective of looking

into and using ICT, which we call ICT for Good (ICT4G).

It is about using ICT for addressing problems of societies

with low ICT penetration and changing a society’s life for

the better. More specifically, based on our observation of

current promises ICT gives to society, we discuss ICT4G’s

distinguishing aspects, opportunities it offers, challenges it

imposes along with preliminary roadmap for its realization. A

high-level correlation of what we pointed out with a relevant

case study (i.e., the eGIF4M
1
) is presented.

Keywords-ICT4G, (digital) society, scarce resources, environ-

ment, public administration

I. INTRODUCTION

One of the most recent trends in employing ICT to support
digital society is based on the use of multidisciplinary
cooperation and coordination [2], [3], [4]. Several studies
have witnessed its positive effects —e.g., in healthcare [5],
[6], e-government and public administrations [7], [8], [9]
and education [10], [11], [12], to mention few. The failure
of ICT projects is also mentioned in, e.g., [13], [14], [15]

We have been involved in several society and public
oriented large-scale projects (to mention some, we built an
electronic voting system for the Autonomous Province of
Trento [16], Interoperability project for the government of
Mozambique [1]). This allowed us to discuss and work
with experts from multiple disciplinaries (e.g., Software
Engineers, Election Officials, Lawyers, sociologists) along
with direct communication with the society. Such activities
opened various opportunities to understand level of the
existing challenges, as well as how to investigate ICT in
order to provide solutions in terms of tools, techniques and
methodologies at different granular levels of the society.

1eGovernment Interoperability Framework for Mozambique [1].

In this paper, we propose a different way of looking
at the benefits of ICT for society, which we call ICT for
Good (ICT4G). We define ICT for Good as the use of ICT
aiming at preserving and improving life through technology.
Its goal is to look for problems and find solutions, which
maximize the best both for the society and individuals. More
specifically, it fundamentally focuses on using ICT for ad-
dressing critical society problems with low ICT penetration
in a way that life is impacted for the better. By low ICT
penetration, we not only refer to developing nations (where
the penetration is remarkably low) but also emphasize on
targeting a society suffering from significant, tangible and
sustainable benefits from the penetration.

Attempting to capitalize the notion of ICT4G, we started
borrowing psychological concepts to define the intuitive idea
of “good” (also in [17] by Maslow) and to elaborate its
characterizing aspects, as well as to categorize a set of
target areas. At the very low level, one target of ICT4G
is improving personal or social conditions with emphasis on
medical assistance, taking into account cultural or language
problems which could prevent to deliver a proper healthcare
in a systematic way. At higher level, on the other hand, it
should promote the conditions to fulfill and express society’s
”good” needs so that they can be self-motive and both
solution owners than problems only.

Equally important target to discover is the communication
among individuals. ICT should try to mitigate the sense of
loneliness and alienation and provide the means to increase
the sense of belonging to a group. Social networking can
play a pivotal role in addressing these kinds of problems
but they also need to include widespread coverage of ICT
services for the society with low ICT penetration and/or
scarce resources. Although not a necessity to transform life
fundamentally, participative games can foster learning and
critical thinking to be used in multiple dimensions of life.

In particular, this paper presents a different perspective of
why the current solutions for solving (most of) the society’s
problems using ICT demand revisiting. On the basis of
such viewpoints we recognize particular characteristics for
ICT4G. We believe that ICT4G can bring various opportuni-
ties, besides the issues for its realization, among which, e.g,
it offers a smooth mode of penetration for the developed
world ended up with an embedded digital divide that is
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hardly noticed and implicitly skipped.
The next section discusses viewpoints and characteristics

that make ICT4G unique. The opportunities that ICT4G
promises from multiple perspectives and the main challenges
to realize those opportunities are discussed in Section III.
Section IV relates the issues we raised to a recently fi-
nalized real-world national interoperability framework (i.e.,
eGIF4M). We present preliminary proposal indicating the
roadmap to materialize ICT4G and concluding remarks in
Sections V and VI respectively.

II. BACKGROUND AND CHARACTERISTICS OF ICT4G

A. Background for ICT4G

“Technology is only useful if it helps people improve their
lives, not as an end in itself.” ... BILL GATES, 2009.

A digital society should benefit from ICT in various
aspects of life ranging from getting ordinary public services
to supporting day-to-day routine work via e-services and e-
practices. So far, ICT had been used in addressing problems
of the society in a biased way such that those who are
lucky to be in the far-front got high penetration of ICT
so quickly while those with low infrastructure and finance
were deprived for so long. A recent report by ITU [18]
on ICT development index shows no developing nation
succeeded to make to top 10 out of 154 countries compared
worldwide. It is also mentioned that although every country
has shown individual improvement on ICT penetration, still
developed nations are at the front-line which shows no
significant change on the digital divide. The interest is not
to revolutionize the ICT penetration, rather to make use of
the under-utilized scarce infrastructure to better serve the
under-served margin of the society and here comes one of
the essences of ICT4G.

The impacts ICT brought in different walks of life are
mostly so high-tech to witness in the local context and
cultural protocol of the society. In most cases, it is not
because the impact is unavailable, it is usually because the
positive impact is not that apparent to the impacted. The
approach of impacting life for the better should be tailored
towards making the positive impact tangible and sensible
by the beneficiary society. Most of the ICT projects and
initiatives are reported to fail or succeed spontaneously due
to the large scale, ambitious and risky fashion of revolu-
tionizing the society with heavy deployment of ICT. Such a
practice would definitely risk finance, human resource, time
and above all society’s comfort and future credibility of the
public servant. In ICT4G, the deriving direction to deploy
ICT initiatives is to start with small and focus on impacting
life in big horizons.

There is old fashion of development (see also [11],
[19]). The traditional trend of developing ICT solutions was
targeted at participating a representative of the society to ap-
prove the solutions meet the society’s expectation. This party

is usually a technical personnel with moderate (if not low)
understanding and sense of the society’s problems leading
to classical problem of requirement misunderstanding and
consequently solving the wrong problem.

In ICT4G, we must take further the arguments made
in [15]. Namely, we should stop thinking from a mono-
disciplinary perspective and instead think more from a
multidisciplinary perspective. We should stop focusing on
the needs —often defined from outside the targeted societies
in rather paternalistic terms. Instead, we must focus on the
wants —what the societies themselves actually demand and
how their communities would use digital technologies if left
to their own devices.

In addition, with advances in technology we can further
observe that ICT4G opportunities will more and more be
provided out-side it. In this context technologies like mobile
devices and wearable computing will be important drivers
of change. According to the World Bank report [20], out
of the 4 billion mobile subscriptions world wide, the 3/4
is in developing countries and 4 out of 10 have mobile
phone in Africa. For instance, new applications are coming-
up to healthcare sector to deliver the maximum services for
the society —e.g, applications include remote monitoring of
patients and automatic detection of disaster situations [5].
In fact, current leading healthcare system in the world —
i.e., the UK healthcare system, has been criticized for its
unsatisfactory support of ICT —e.g., lack of fit between
ICT applications and environment, etc; pressure to deploy
new ICT service before running experiment [14]. All these
scenarios demand further investigations with respect to the
support of ICT for the development, management, organiza-
tion, and dissemination of services, ranging from the support
of mobile and distributed processes to the environment-
friendly and seamless integration of different devices and
technologies.

B. Characteristics of ICT4G
From the examples and observations we made previ-

ously, we recognized the following characterizing aspects
of ICT4G:

• Seamless. ICT should be seamlessly assimilated to
improve the day-to-day life of the society for better
access to health, shelter, food, education, justice, etc.
Moreover, it should come down to the grass-roots of
the context of the society than the society coming up
to ICT.

• Self-motivative. ICT professionals should solve prob-
lems that they can sense, interested in and got talent to
tackle as part of the society’s everyday life as a proof
of solidarity for the society.

• Environment-friendly. ICT should not invade and/or
disrupt the target society’s tradition, lifestyle and en-
vironment. Rather, it should add simplicity and conve-
nience to get the best out of it and preserve it. Note
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also that the environment can be particularly hostile,
thus ICT-enabled services should somehow be able to
provide the services in such environments.

• Tangible and Measurable. The positive impact of
ICT on everyday life of the society should be tangible
and witnessed by the beneficiary society. Moreover, it
should be easy to measure the impact(s) of delivered
ICT services. The service users (i.e., the society) should
not face a problem to understand and use the services.
Consequently, they should be able to speak about how
the service changed their life.

• Reproducible. It should be easy to duplicate a certain
ICT solution to a similar society of similar requirements
with the least cost.

III. OPPORTUNITIES AND ISSUES OF ICT4G
A. Opportunities of ICT4G

Recognizing what is already described by other studies
(see, e.g., [15], [10], [21]), we expect the following benefits
from ICT4G.

Smoothen the penetration mode. The mode of ICT pene-
tration is witnessed to be stagnant ([18]) for the developing
nations due to countably many reasons such as low finance,
low awareness, low priority, low infrastructure and low
skilled human resource. This is argued as opposed to the
smooth penetration of ICT to the developed world resulting
in the widely mentioned digital divide. Nevertheless, the so
called smooth mode of penetration for the developed world
ended up with an embedded digital divide that is hardly
noticed and implicitly skipped. Therefore, ICT4G can be an
enabler to materialize painless penetration.

Open Cross-discipline platform. So far, ICT professionals
were trying to struggle with real-world problems in their own
closed professional door. We envision that ICT4G should
tear this curtain and the time to see a Software Engineer, a
lawyer, a Medical Doctor, etc sitting around a table talking
about the same problem of their society is not too late. This
should be different from the trend that the one discipline
dominates the other. For example, it has been seen that ICT
professionals tend to dominate the lawyers and visversa. The
beauty is that of having unity in diversity. Instead, it makes
sense to fix the defects of one by the qualities of the other.
This ensures cross-disciplinary, open and cooperative mode
of dealing with society problems.

Sense of ownership. It is a natural behavior of any society,
big or small, that once the society recognizes a certain
initiative as useful and the initiative is proved to be useful in
deed, the chance that the society will decline to worry about
the sustainability is almost zero. The positive side effect is
nothing but building non shaking foundation for sense of
ownership and sustainable support in the long run by the
society itself.

Creating local Champion within the Community. A less
exploited but very useful way of smoothly injecting life-

improvement technologies like ICT to a society is capi-
talizing on the tradition of focusing on local public fig-
ures/champions. By involving the local champions (e.g.
famous athlete or footballer from that local society) in the
advocacy and awareness creation, the society will follow the
footprints of these people as a good practice.

Exploitation of scare resources to the very best level.
Resource scarcity should not be the major problem. Rather
exploiting available resources to the last drop could be
another angle of tacking the scarcity. Focusing on what we
can do with whatever is at hand is the right and fair direction
if ICT has to listen to the heartbeat of the society. On the
other hand, one can exploit, for good, the proved benefits of
prototyping so as to ensure societal participation, problem
shaping and even discovery, bridging the vocabulary gap
among technologists and the society at large. This also has
a seemingly non-obvious but touching prospect in looking
into how the problem discovery and shaping task is entirely
shifted to the society while the solution provider is more
liberated to think deep and act contextually to tackle the
problem using ICT as weapon for a war that results with
victory with no death (if not prolonging life).

Easy support of public administration (PA) processes.
Supporting PA through ICT, for example, using business
process reengineering (BPR) tools, techniques and method-
ologies is not new (see, e.g., [8], [9], [22], [23]). They
mainly focus on facilitating (complex) government tasks.
Unfortunately, several projects reportedly failed before their
actual delivery of the intended services to the society (see,
e.g., [13], [14], [15]). This particularly results in due to the
applications are often built without deep investigation of
the want of the society. Therefore, ICT4G could incorporate
ways through which governments favor the society’s interest
while drafting strategic directions for ICT.

B. Challenges for Realizing ICT4G

In ICT4G, although it offers the opportunities discussed
previously, it comes with the following challenges (see, e.g.,
in [2], [3], [4], [24] for other related issues).

• No Unified Recipe. The lack of unified thoughts to be
used as recipes for lessons learned, good practices and
methodologies in a consolidated manner. This imposes
hard work on setting the ground resulting with signifi-
cant investment of human resource, time and finance.

• Lack of cross-fertilized professional mix or makeups.
Although there are skilled professionals in different
disciplines, there is an observable shortage of cross-
fertilized skill mix to deal with society-specific prob-
lems manifested in multiple dimensions requiring above
a single area of specialization. We ourselves envision
cross-disciplinary participation to solve problems of the
society through ICT while we are still in a closed-
disciplinary environment.
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• Interoperability. Interoperability has been reported in a
numerous platform from different context. In ICT4G,
we face such interoperability, with emphasis on social
interest focusing on human factors. The idea of human
mind interoperability than that of systems, devices and
standards is the most challenging view of the matter.

• Compatibility with Legal and Social Norms. Despite the
evident globalization, only few studies have focused on
issues involved with global ICT adoption (e.g., [24],
[3], [4], [25]). Issues include, for example, integration
of cross-disciplinary systems and deployment of global
ICT systems. As more and more organizations compete
in a global environment, the study of global ICT adop-
tion becomes increasingly pertinent. More specifically,
an important legal, procedural, cultural, as well as
usability issue is guaranteeing how the adoption of ICT
technologies are compatible with the digital societies
with the actual environment. This is natural, since
while introducing ICT-enabled services (e.g., through
re-engineering) may result in a need to change (or
affect) some parts of the environment. In this case, for
example, the compatibility (and traceability) between
laws and new processes must be preserved in order to
determine how ICT interventions affect the original law.
This raises an interesting question of how the issues
change when ICT is the only viable means of working
together.

• Simulations and Prototypes. So far a majority of us used
to create simulation for a system, an application or a
process within a closed environment (e.g., in computer
labs). We claim that such simulation imitates the reality.
But the fact on the ground is not always the same. With
advances in technology we can further observe that ICT
based simulations, which were previously confined to
the labs, will more and more be provided on the areas
where ICT did not penetrate (e.g., using Internet tech-
nology). As we all got used to prove that things work
experimentally in the labs, simulation is so misleading
as most of the critical real-life challenges are masked by
assumptions. In dealing with real-life societal problems,
simulation based on assumption would no more work.
Therefore, in ICT4G we envisage to provide a prototype
working system at the right environment.

IV. CAST STUDY: EGIF4M VS ICT4G
A. Context: eGIF4M

In 1998 the Government of Mozambique initiated a
program to develop and define a national ICT policy. The
mission of the project is to provide timely, accurate and
above all integrated services for citizens, business and
government. The preliminary investigation resulted in the
release of the ICT Policy Implementation Strategy, approved
by the Council of Ministers in 2002 and in an e-Government
Strategy of 2006.

Several priorities are described including the establish-
ment of a common communication platform and the building
of an integrated framework to support the collaboration of an
e-government agencies. This led to the need of a government
Interoperability Framework (eGIF4M [1]) whose objective
is enabling interoperability across the Mozambique’s Public
Administrations.

The implementation of any interoperability plan needs to
take into account various factors, among which:

• time-span: the time-span for the implementation of an
interoperability plan is relatively long

• sustainability: the implementation of an interoperability
plan makes sense only if interoperability is maintained
over the years.

• results: significant results can be achieved only if
there is an “interoperability culture”, that is, there is
a diffused perception of the advantages interoperability
brings to Governments.

The factors mentioned above collide with the limited
availability of skilled resources in Mozambique, a problem
the country shares with several developing countries.

To tackle these problems and foster a higher level of
material and cultural well being, a knowledge transfer
strategy from one country to the other is needed. That
means to provide the necessary competences to the local
society and gradually increase and enlarge the base of locally
available ICT experts, in both public agencies and private
sectors. The final result of this action would be to move
the development process, strongly dependent on external
support, to a collaborative one.

Skills and abilities are closely related to educational,
research and innovative aspects (Figure 1).

Innovation

ReseachEducation

Italy Mozambique

Figure 1. Knowledge transfer.

In eGIF4M, we intend to achieve this goal by building
a education-research-innovation system, that fosters and
promotes interchange of competences, personnel, and skills
among the two countries. People are the main vector of
such interchange. Student exchanges (similar to the Erasmus
program), higher education, partnerships and collaborations
on (common) problems, and the sharing of (research) know-
how and competences are some of the tools to help such
implementation.
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B. ICT4G within eGIF4M
In this section, we highlight items pointed out in eGIF4M

relevant to the aspects, opportunities, and challenges of
ICT4G described in the previous sections.

First and foremost, the eGIF4M by itself is a remarkable
step ahead showing the commitment of governments , one of
the opportunities ICT4G offers in supporting public adminis-
tration in a wider scope. For example, enabling ICT enabled
public services like legal entry service, land management,
driving license and the like are among many of the services
government can facilitate using such a national framework
so as to reach citizens in support of better life. Apart from
supporting PA, the eGIF4M, after its initial implementation,
could be a living example for alleviating lack of unified
recipe of thoughts, lessons and guidelines mentioned as one
challenge in ICT4G.

With regards to the aspects in ICT4G, the incorporation
of interoperability maturity model in eGIF4M is notice-
ably interesting to measure the progress and impact of the
framework. In the framework, four key elements of the
maturity model are pointed out. These are identification of
evaluation targets, set of maturity levels, goals, and a method
to determine a maturity level. This is an indication that
government initiatives like eGIF4M have paid reasonable
attention to measuring impacts. ICT4G would shift the focus
down to the society by supplementing the framework level
measurement.

We mentioned smooth penetration as one of the potential
opportunities of ICT4G. In line with this, in eGIF4M, is
the focus given to penetration of interoperability at different
levels of granularity such as government, agencies and indi-
vidual citizens. The various services rendered by government
to citizens (the society at large) are bridged by easy-to-reach
and already in-use channels(e.g., one-stop-shop, telephone,
radio, etc) to make the penetration diffuse smoothly.

The Maputo Living Lab, which is promised to reduce lack
of skilled man power in realizing the eGIF4M and linking
the various stakeholders like academia, research and industry
is one significant step for the long journey of ensuring cross-
fertilized mix of skills. Similar approaches (e.g., [11]) could
also be used to capitalize the participation of professionals
from multiple backgrounds and experiences.

As clearly stated on the eGIF4M documentation, Mozam-
bique shares most of its socio-economic aspects with devel-
oping countries of similar profile. This, with a little variation,
could be an opportunity to replicate the framework with
low cost (e.g., deployment, training, infrastructure), locale
sensitive (e.g., language, calendar) while maintaining legal
and social norms.

V. THE WAY FORWARD: PRELIMINARY APPROACH AND
ROADMAP

We argue that the existing approaches to deal with society
problems are just copied from the classical ways of solving

almost all problems demanding ICT. One way to tackle
society problems using ICT is employing a vertical approach
either top-down or vice-versa. In top-down, the focus is on
representative and large portion of the society and going
down the hierarchy to small group of people and eventually
to individuals. Such an approach may be attractive for a
society with uniform demographic constituents while it is
essentially difficult for a society with diversified mix of
behavior. Oppositely, the bottom-up approach seems better
though not still fore granted. Starting with individuals,
followed by community-level local groups and eventually
reaching the majority of the society as a collection of the
small groups on the way-up is promising provided that we
have concrete characterization of of the local community,
which is not always easy.

Our proposal as a way forward is to conduct an in-
depth investigation and evaluation of the existing approaches
so as to extract the feasible constituents and introduce a
methodology encompassing the aspects of ICT4G stated in
this paper.

The pillars of the methodology are academia, research,
and living labs. The academic institutions bridge the gap
of cross-disciplinary manpower while the research wing is
where innovative ideas emerge. The glue to fix these two
together is the living labs (e.,g., European network of Living
Labs2).

The methodology is expected to show society-sensitive
identification and prioritization of contemporary society
problems, production of quick-win prototypes with con-
vincing outcomes and feedback ,incremental refinement and
enhancement for better outcomes and crafting a way for
reproducing, dissemination and long-term handover to the
society.

Furthermore, the methodology should take into account
pertinent issues such as measurement of impacts before and
after deploying ICT solutions in the society, ensuring scala-
bility of ICT solutions to a reasonable scope and complexity,
adaptability to a similar environment with least cost and
inclusion of procedures dictating use of ICT solutions in
real environments.

In line with this, defining concrete list and detail of
requirements such as infrastructure, collaboration, policy-
support, standardization and regulations is also one desirable
direction to ensure the smooth scaling of ICT4G initiatives
in the foreseeable future.

VI. CONCLUDING REMARKS

ICT should support an integrated, a participatory as well
as a restorative underpinning approach that results in tech-
niques, tools and processes for establishing ICT suitable for
all conditions —i.e, for cultural, environmental, organiza-
tional, economic, etc.

2http://www.openlivinglabs.eu/
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In this paper we presented viewpoints on the current
trends using ICT to support the society and introduced a
different perspective of it, —i.e., ICT4G. We mentioned the
distinguishing aspects, potential benefits it offers, as well as
the issues we may face to realize those benefits. We also
suggested a preliminary roadmap of the way forward.

As a future direction, we look forward in establishing an
initial working methodology with selected pilot project(s)
and requirements set for ICT4G.
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