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Abstract   

This research investigates capacity building initiatives in developing 
countries’ ability to aid in a transition toward sustainability. A key system, 
the education sector, enables and creates human capacity. Teacher Training 
Initiatives (TTIs) are an organized effort to build the capacity of teachers 
within the education sector. Information and Communication Technologies 
(ICT) are a rising addition to TTIs that can expand the network, knowledge-
sharing, and communication potential of TTIs. Yet, is this growing trend 
aiding in building capacity at the expense of long-term sustainability? 
Utilizing the Framework for Strategic Sustainable Development, this 
research employs literature reviews, interviews, data analysis, workshop 
participation, and an expert panel to illuminate how ICT enabled TTIs can 
contribute to sustainability. An intervention in the current planning process 
was identified as a key leverage point to shift the system toward 
sustainability. Taking a whole systems perspective when planning 
initiatives better equip stakeholders to build effective programs today that 
will not compromise the capacity building of the future. This upstream 
approach may build the foundation to move toward a strategic ICT enabled 
TTI, but it is not the only major factor. ICT enabled TTIs function within 
complex systems, requiring ongoing strategic planning and management 
toward sustainability. 
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Executive Summary 

 “Perhaps never before have the needs of human society and the objectives 
of education been so closely linked, nor has education ever had so 

compelling a rationale and so urgent a responsibility to contribute to the 
societal change needed to ensure the survival of the planet and a 

sustainable future.” 
~ Jean Perrar, Learning for a Sustainable Future 

This thesis was conducted as part of the Masters in Strategic Leadership 
towards Sustainability Programme at the Blekinge Institute of Technology 
in Karlskrona, Sweden in 2009. It explores how Teacher Training 
Initiatives (TTIs) in developing countries that are enabled with Information 
and Communication Technologies (ICT) can move society toward 
sustainability. 

Background and Research Question 

At present, there are two global crises that require immediate action; the 
ecological crisis and the human development crisis, both of which are 
particularly acute for developing countries. Focusing efforts on building 
capacity as a human race to meet the challenges of our time and to create a 
future that we all desire is referred to as sustainable human development. 
This concentrates efforts on investing in individuals as an enabling strategy 
towards creating a sustainable future for humans and the planet upon which 
we depend. 

Within the key capacity building system of the education, it is teachers who 
make information come alive and empower students, the leaders of 
tomorrow. Teacher Training Initiatives (TTIs) are implemented to foster 
personal and professional capacities. ICT is being injected into TTIs to 
bring modern day skills into the classroom and the teaching profession in 
developing countries. This research explores how ICT enabled TTIs can 
contribute to a sustainable society. Specifically it analyzes (1) the current 
reality of ICT enabled TTIs, (2) an ideal planning process using the 
Framework for Strategic Sustainable Development (FSSD), (3) the 
strengths and weaknesses of the current ICT enabled TTIs relative to the 
ideal, and lastly, (4) strategic areas of opportunity to move initiatives 
towards sustainability. 
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Methods 

Rooted in systems thinking, a systematic approach to qualitative research 
was used to collect, analyze, and process data. The methods used consist of: 
interviews, data analysis, workshop participation, an expert panel, and a 
literature review that included a specific case study review phase. The 
Framework for Strategic Sustainable Development provided continual 
guidance throughout the process. The literature review provided a breadth 
of understanding in the areas of education initiatives in developing 
countries, ICT for education, and general capacity building efforts. The 
case study phase performed illuminated the current reality of the system of 
ICT enabled TTIs, including major barriers and the realm of possibilities 
for the future. The interviews provided external perspectives from 
education, business, NGOs, and sustainability validated findings and 
inspired new ways of thinking. The data analysis utilized data coding in 
order to process information through description, classification, and 
connection. It guided the understanding of current ICT enabled TTIs, their 
strengths and weaknesses, and led to the identification and development of 
strategic opportunities. The workshop participation provided additional 
insight into the current situation of ICT enabled TTIs. Lastly, an expert 
panel provided constructive feedback on the validity of the strategic 
opportunities identified. This research was conducted under the guidance of 
the Blekinge Institute of Technology as well as the global non-
governmental organization, Business for Social Responsibility. 

Results  

Through the analysis of how ICT enabled TTIs can contribute to the 
creation of a sustainable society, it was found that the most strategic area of 
opportunity is through the integration of sustainability into the current 
planning process. ICT enabled TTIs current planning starts with the 
identification of a need or opportunity, from there a vision with its 
subsequent opportunities is defined, then barriers to reaching that vision are 
identified, and finally a plan for implementation is developed. All of these 
function under a vision of increasing the use and awareness of ICT for 
education in developing countries. In an ideal ICT enabled TTI utilizing the 
FSSD as a guiding tool, the focus shifts toward a teacher-centric purpose to 
build capacity within the sustainability constraints. The current system is 
focused on education and ICT, yet it lacks the holistic perspective of 
capacity building toward a sustainable future that education and ICT 
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function within. Teachers are viewed as tools, in place of viewing ICT as a 
tool to enhance a teacher’s personal and professional development. 
Therefore, this research found that it is increasingly important to take a 
whole systems perspective to avoid programs that aid current capacity 
building, but hinder long-term efforts to build capacity sustainably. The 
most strategic area of opportunity identified was a planning process 
intervention that integrates whole systems thinking into the current process 
to create a more comprehensive and inclusive perspective. The strategic 
steps in the planning process become long-term planning, assessing the 
community, assessing the risks and opportunities of ICT, stakeholder 
involvement, creating a shared vision, and developing a target, monitoring, 
and evaluation scheme. This upstream approach assists in building the 
foundation to move toward a strategic sustainable ICT enabled TTI. 

Discussion 

Human society within the biosphere is a complex system.  This human 
system combined with the emerging sector of ICT and Education results in 
an extensive list of factors and points of consideration around how the 
fused and even more complex system could function.  The points of 
consideration that pertain most to the strategic process areas and the first 
three levels of the generic framework for Strategic Sustainable 
Development (SSD), (System, Success and Strategic) are discussed. For 
each strategic process area, at least one point of consideration is presented 
which could help or hinder the functioning of the new system.  Within the 
context of the framework, at the System level, the UN, the project 
landscape and the private sector are mentioned.  At the Success level, the 
idea of an ICT society is discussed. And at the Strategic level, ‘leapfrog’, 
timing, and forecasting are listed.  The ideas are discussed from a holistic 
perspective in consideration of the ideal planning system of an ICT enabled 
TTI. 

Conclusion 

A sustainable society requires the combining of ecological and social 
realms of Earth as we know it. The overarching, yet underlying, idea of this 
research is that individuals whose human needs are fulfilled and human 
rights protected will inherently be in a better position to care for the 
environment around them, thus fostering sustainability in both the social 
and ecological realms. 
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An effective application of the FSSD on such a multi-faceted topic is 
dependent upon the level of stakeholder understanding and engagement.  
To foster this level of understanding and collaboration, this research 
recommends the identified planning process improvements. While the 
world-wide jury continues to debate about the relevance and success of ICT 
in developing country projects, they are being integrated more and more 
into formal education and into the classroom.  As the trend of ICT in 
education expands in both developed and developing societies, the urgent 
need for Strategic Sustainable Development in managing this trend is 
essential.   
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Glossary 

Backcasting: a process to create the success envisioned ahead of us and to 
discover how we can act today in order to reach the success. Contrary to the 
common practice of ‘Forecasting’ the trend from today which looks 
forward into the future, “Backcasting” removes the historical and present 
limitations by imagining a success in the future (Dreborg 1996). 

Backcasting from Principles: a form of backcasting where ‘success’ is 
defined at a principle level. Applied to sustainability, numerous ways have 
been identified to achieve success within the Sustainability Principles as the 
constraints. 

Basic ICT Competency: The knowledge of how to use the product at the 
most basic of levels; commonly referred to as ‘computer literate’.  For 
computers this includes turning on and off the machine, typing skills, and 
use of a word program 

Business for Social Responsibility (BSR): A non-profit that works with 
business to create a just and sustainable world. They do this through 
consulting, convening, and research & development. (BSR 2009) 

Corporate Global Citizenship/Governance: a concept anchored in the 
mission of the World Economic Forum, which means that companies 
should be involve in stakeholders management but also be stakeholders 
themselves together with civil society, governments and academia. Since 
companies’ development and sustainability depends on the global 
development, it is of their own interest of contributing to the improvement 
of the world through engaging in global corporations. (WEF n.d) 

Corporate Social Responsibility (CSR): a form of corporate self-
regulation implies continuing commitment by business to behave ethically 
and proactively promote the public interest by contributing to economic 
development while improving the quality of life of the workforce, as well 
as of the local community and society at large. (Beloe et al. 2003,6) 

Developed Country: countries whose citizens have greater opportunity to 
meet their human needs and exercise their human rights. 
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Developing Country: countries whose citizens are subjected to conditions 
of poverty and are unable to meet their human needs and exercise their 
human rights.   

E-waste: consumer and business electronic equipment that is near or at the 
end of its useful life. These items often pose significant human health 
threats due to their toxicity (California Integrated Waste Management 
Board 2008). 

Five level framework: A generic framework for planing and decision 
making in complex systems which takes a whole system perspective. It 
utilizes 5 levels for strategic planing: 1) System, 2) Success, 3) Strategic, 4) 
Actions and 5) Tools. (Robèrt 2000) 

Forecasting: the term is derived from ‘forecast’, trying to anticipate or 
predict. The trends we see today, looking into the future, and then trying to 
fix the problems we have today as we plan ahead.  

Framework for Strategic Sustainable Development (FSSD): a model 
designed for systematic analysis and planning towards a sustainable society 
within the biosphere. This approach is based upon a structured whole-
systems perspective and could be applied in any complex system. 

ICT dump: A location where ICT products are put to waste when finished 
being used. 

Information and Communication Technologies (ICT) Sector: This 
sector includes companies from the manufacturing, trade, and services 
industries. Products include computers, telephones, cameras, televisions, 
and radios and their components (OECD 2007). 

Information Society: a society where the use of information technology 
plays an important role in people’s life, in the way they work, the way they 
relax and in other aspects of their lives. 

Industrial Society: A society which relies on large-scale production using 
power-driven machinery and in which an extended division of labor is 
exhibited. 

Initiative: The beginning of a program or larger effort, typically on a 
national scale, that consists of several programs 
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Non-Governmental Organization (NGO): an organization that aims to 
act in the public arena at large, on the issues related to the well being of 
people or society as a whole. They are not pursuing the commercial or 
professional interests of their members. (The NGO Discussion Paper 2000) 

Program: A set of projects at several schools and/or several projects. 

Project: a single initiative typically consisting of one school or a single 
training session. 

Sustainability: a state in which the society does systematically undermine 
the environment and social structure within biosphere. 

Systematically Increasing: the term “systematically increasing” signifies a 
constant rise that may fluctuate on the small-scale, but as part of the whole 
picture is significantly increasing (Robèrt et al. 2002). 

Teacher Training Initiatives (TTI): Initiatives to train teachers how to 
use ICT to improve their teaching including pedagogy, support networks, 
and professional development. 

The Global Digital Divide: a new term which represents the gap created 
by developed countries’ shift into a technical information society, while 
developing countries are often not structurally or economically in a position 
to adopt such tools.   

The Natural Step: A non-profit organization committed to researching the 
science of sustainability and linking it to real world applications. The 
organization works with individuals within organizations for strategic 
decision-making and dialogue creation (TNS 2009).  

Whole Systems: a whole system view would include all the elements 
involved and identify how they relate to each other and how they work as a 
whole. To deal with a whole system no aspect should be left out or 
considered as irrelevant. (World Transformation n.d) 

x 



Acronyms 

BSR - Business for Social Responsibility 

BTH - Blekinge Tekniska Högskola (Blekinge Institute of Technology)  

CGG - Corporate Global Governance 

CSR - Corporate Social Responsibility  

EFA – Education for All 

FSSD - Framework for Strategic Sustainable Development  

IICD – International Institute for Communication and Development 

ICT - Information and Communication Technologies 

MDG – Millennium Development Goals 

MIT – Massachusetts Institute of Technology  

MOE – Ministry of Education 

MSLS – Masters of Strategic Leadership Towards Sustainability 

M&E – Monitoring and Evaluation 

NGO - Non-Governmental Organization 

PDOE – Philippine Department of Education  

SPs - Sustainability Principles  

TTI s - Teacher Training Initiatives  

TNS - The Natural Step 

UDHR - Universal Declaration of Human Rights  

UN – The United Nations 
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1. Introduction 

1.1 Sustainability 

In an ideal, sustainable world, global society would live in harmony. The 
needs of every individual would be fulfilled within a system that respects 
the ecological cycles of the earth. The common understanding of 
sustainable development is derived from the Brundtland Commission’s 
definition (1987): 

Unfortunately, global society is functioning in a far from ideal state of 
sustainability. The World Bank estimates that approximately 1.4 billion 
people in 2005 in the developing world (one in four) were living on less 
than $1.25 a day (2008). This raises concerns that the economic imbalances 
and inequalities in the world are contributing to barriers to people meeting 
their human needs and exercising their human rights. As reporting on 
sustainability efforts are on the rise in global media, business strategies, and 
political campaigns, the question of how our global society has arrived at 
such a state of unsustainability arises. 

“Sustainable development is development that meets the needs of 
the present without compromising the ability of future generations 

to meet their own needs.” 

Currently, there is a large disconnect between human actions and their 
ability to shape and limit opportunities for the future both ecologically and 
socially. This is rooted in the misperception that the “social and ecological 
impacts from various kinds of harmful activities in society are perceived as 
costs for the economic welfare [we] enjoy” (Robèrt et al. 2007). Included in 
this are the ideas of limitless natural resources, abuses of power that have 
little consequence on the future, and unfulfilled human needs as part of 
‘life’. This can be represented by the metaphor of a cylinder paradigm 
focused on direct impacts, where the inputs into the system, such a natural 
resources, remain constant. It also assumes that actions that ‘hit’ the walls 
of the cylinder have no impact on the future (see Figure 1.1).  

In actuality, the Earth’s resources are finite and decreasing, while the global 
population competing for those resources is drastically increasing. This is 
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Figure 1.1. The cylinder and funnel metaphors (image adapted from The 
Natural Step International,2008). 

part of the systemic neglect of society, and cannot be fixed through reactive 
solutions; it requires a redesigning of societies interactions on both 
ecological and social levels (Robèrt et al. 2007). This can be represented by 
a funnel paradigm focused on systems, in which options for development 
decrease over time due to societies negative impacts and interactions with 
its environment (Robèrt 2000) (see Figure 1.1). For a detailed comparison 
between the Cylinder and Funnel paradigms, see Appendix A. The world 

functions as a complex living system with interacting parts (Pawar 2007). 
As the funnel walls of unsustainability continue to narrow, global society is 
failing to move towards a sustainable future fast enough. Therefore, it is 
becoming imperative to strategically plan toward a sustainable future with a 
whole systems approach. Taking a whole systems approach means 
considering the ‘big picture’ and all of the relationships involved. 

Constant resources Declining resources 

Increasing demand

Cylinder Paradigm Funnel Paradigm

Constant demand

Focusing efforts on building capacity as a human race to meet the 
ecological and societal challenges of our time in order to create a desirable 
future is referred to as sustainable human development (Anand and Sen 
1994). Sustainable human development addresses the human development 
crisis, where human needs are not met, and the environmental crisis, where 
natural resources and ecological systems are being depleted and destroyed 
significantly faster than their recovery rates. This addresses these crises 
together as one, in place of the two crises competing against one another 
(Baer et al. 2008). This concentrates efforts on investing in individuals as 
an enabling strategy towards creating a sustainable future, given that 
sustainable development is about people, not objects (Max-Neef, Elizalde 
and Hopenhyn 1991). By combining efforts into a larger endeavor to create 
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a future that each person would like to live in, enabling strategies are able 
to more effectively leverage efforts towards sustainability. This is 
particularly important in our present societies, as the gap continues to 
widen between developed and developing nations.  

This growing gap is being exacerbated through the major societal shift 
occurring in developed countries towards an information society (Pelgrum 
2001; Guillén and Suaréz 2005; James 2003). Counter to the industrial 
society, the information society focuses on using “electronic means of 
capturing, processing, storing and disseminating information” thus 
harnessing the transformative power of Information and Communication 
Technologies (ICT) (Nyaki 2003). The introduction of the internet, personal 
computers, and mobile phones has transformed how the developed world 
communicates. Yet internet access is only a reality for 20% of the world’s 
population, adding to the Global Digital Divide 1 between the functioning 
of developed and developing countries (ITU 2007; Lu 2001; James 2001; 
James 2003).  

As the developing world struggles with their own rite of passage into the 
emerging information society, ICT is greatly impacting their ability to 
develop. Currently “significant attention is being paid globally as to how 
ICT might be used in schools, colleges and universities to facilitate 
teaching and learning” (Swarts 2006, Tilya 2007).  Up to now, it is not clear 
whether the introduction of ICT into developing societies is in fact an 
advantage or a disadvantage.  It is encouraging to know how "ICT in 
education presents great opportunities, though at the same time presents 
considerable challenges with regard to cost, sustainability, optimal use and 
making teaching and learning meaningful for students" (Swarts 
2006).  Technology also poses environmental impacts, such as dependence 
on mined materials and E-waste.  Pertaining to the ecological sustainability 
challenges, "the fraction including iron, copper, aluminum, gold and other 
metals in e-waste is over 60%, while pollutants comprise 2.70%. Given the 
high toxicity of these pollutants especially when burned or recycled in 

                                                 
1 The Global Digital Divide represents the gap created by developed countries’ shift into a 
technical information society, while developing countries are often not structurally or 
economically in a position to adopt such tools.   
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uncontrolled environments, the Basel Convention2 has identified e-waste as 
hazardous" (Rolf et al. 2005).  Creating dependence upon ICT and not 
knowing how to manage their life cycle and waste sustainably is of major 
concern when considering a sustainable society. In addition, the societal 
impacts of ICT are understudied and unpredictable. While the unknown 
area presents a risk, ICT can provide unique opportunities to ‘radically 
improve communication and the exchange of information to strengthen and 
create new economic and social networks” (Swarts 2006).  Perhaps the 
potential benefits outweigh the risks? 

This paper will explore the role of ICT in aiding the opportunity for 
sustainable human development to address the human development and the 
environmental crises through strategic actions in an ever-changing, 
complex world.   

1.2 The ICT Enabled Teacher: Unlocking New 
Opportunities 

Education is society’s main instrument for reproducing itself  
and can be a key ingredient for social change.  

(Birdsall et al. 2005, 23) 

The opportunities for sustainable human development have been greatly 
reduced as developing countries try to compete for the world’s resources 
against developed countries. Therefore, it is becoming increasingly 
important to equip local populations with the faculties to learn and process 
new information. Education is a key societal leverage point for sustainable 
human development because it provides the transformative learning that 

                                                 
2  The Basel Convention on the Control of Transboundary Movements of Hazardous 
Wastes and their Disposal is the most comprehensive global environmental agreement on 
hazardous and other wastes. 
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teaches an individual how to live, learn, and engage3. On the individual 
level, education plays a vital role in building people’s capacity to lead lives 
they value and is an effective instrument for ‘upward mobility’ for new 
opportunities (Birdsall et al. 2005, 25; Reich 2006). On a higher level, 
education can bring benefits to the society as a whole by reducing 
inequality and poverty, strengthening democracy, diminishing 
discrimination and building more consistency in the long run. (EFA 2009)   
The international community supports significant commitments and 
initiatives to increase the education level of society, such as the Universal 
Declaration of Human, Rights, Millennium Development Goals and 
UNESCO’s Education for All commitments, as well as business leaders 
including Bill Gates (Monitor 2009; UNESCO 2007; UNESCO n.d.).  

But even with these international acknowledgements, One in three children 
in the developing world will never see the inside of a classroom which 
enables an individual to ‘learn how to learn’4 (UNESCO n.d.). A growing 
approach in the international effort to improve education in developing 

countries is integrating ICT 
into the educational systems. 
ICT is currently being 
introduced as an advancing 
technology that can 
significantly improve access 
to information and resources 
in order to transform 
education in ways that were 
not previously possible. This 
research focuses on the formal 
education system due to its 
structured and universal 

Figure 1.2. Teachers as hubs in the complex 
network of the education system 

                                                 

3  Learn: develop information processing and critical thinking skills. Living: where an 
individual acquires basic living and basic working skills; and engaging, where an 
individual learns how to actively participate in their community and society as well as their 
nation as a citizen (Reich 2006; Roosevelt 1930; Cisco et al. 2008; Bhargava 2008) 
4 Quality education is a disputed term. In this case the authors refer to human needs, and an 
education as a way to remove barriers as well as satisfy human needs as defined by 
Manfred Max-Neef. 
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nature, yet it is important to note that informal learning plays a major role 
in the majority of societies as well (Diamond 2004). Within formal 
education, the teachers, who are a hub5 in the complex network of the 
education system (see Figure 1.2), are able to impact their students’ lives 
and assist in their own individual capacity building (Trucano 2005). 
“Technology is increasingly being used by teachers to eliminate the 
boundaries of where and when learning happens, while building a safe 
environment where learners develop as creative and critical thinkers” 
(Microsoft 2008).  Thus, the dependence is upon the teachers to provide a 
supportive learning environment for the development of the key capacity 
skills to learn, live, and engage. 

Teacher Training Initiatives (TTIs) are education strategies that have been 
used for quite some time to harness the organization and creation of 
teachers and their networks (Andrews 1978). They were developed to 
provide teachers with access to new teaching material, to improve their 
professional development, and to connect them with other teachers 
(Hawkins 2002; Andrews 1978). The addition of ICT into TTIs, has led to 
the bridging of common issues experienced by teachers. ICT provides 
opportunities including: reducing isolation, vastly increasing curriculum 
and methodology sharing, online mentoring, connecting classrooms for 
joint learning experiences, and provides access to information in a way not 
previously available (Gulati n.d.; Cisco and MacAvoy 2008; Bhargava 
2008).  

By using ICT as a tool to 
advance TTIs, teachers are 
able to share knowledge faster 
and interact with a platform 
that unites teachers and 
strengthen their professional 
network and personal development. ICT provides teachers with a new 
method to re-engage in their profession and overcome existing barriers. Yet 
it should be noted that ICT in education is still a very new field.  Access to 
information does not equal knowledge. For example, if Massachusetts 

“Technology is overestimated in the 
short-run and underestimated in the 

long-run.”  
~Larry Cuban 

                                                 
5 A connection point in a network is a node. A hub is the connector node, which somehow 
has a high degree of links to other nodes, and their link gathering is definitely not random. 
(Barabási 2002) 
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Institute Technology placed their entire curriculum online, simply having 
access or even reading the material does not make an individual a graduate 
of MIT (Cuban et al 2008). This research analyzes the role of ICT enabled 
TTIs in aiding the opportunities to leverage teachers as a hub within the 
formal educational system towards addressing the challenges of sustainable 
human development in developing countries. 

Incorporating the use of ICT into TTIs can open the door to great new 
possibilities; yet the risks of ICT integration are significant. The community 
must be receptive to integrating ICT into their learning, and the intervention 
strategies require more sustainable design economically, environmentally, 
and socially (Mehta and Karla 2006; Learning 2007; IICD 2009). Without 
addressing all of these issues, initiatives may have severe negative 
consequences for the local community including: E-waste, severe financial 
burdens, inability to maintain equipment, outdated licensing of software, 
low security of equipment, cultural invasion, and societal impacts of 
computer use (IICD 2009, Mehta and Karla 2006). If enabling strategies for 
sustainable human development are going to address both the human 
development and environmental crises, being strategic is imperative. Given 
that our current global society is unsustainable, yet incredibly complex and 
interconnected, this research explores the role of ICT enabled TTIs as an 
option for moving society strategically towards sustainability. 

For in the end, we will conserve only what we love.  
We will love only what we understand.  

We will understand only what we are taught. 
~Baba Dioum 

1.3 Framework for Strategic Sustainable 
Development 

The Framework for Strategic 
Sustainable Development 
(FSSD) is a model designed for 
systematic analysis and 
planning towards a sustainable 
society (Robèrt 2000). The 
approach is based upon a 
structured whole-systems perspective and is applied to complex systems, 

“Strategic planning towards 
sustainability requires engaging in 
profound change; an inner shift in 
people’s values, aspirations and 
behavior guided by their mental 

models.” 
 ~ Peter Senge 
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such as global society within the biosphere. The five levels of the model 
mirror generic five level frameworks used in business planning and include 
key sustainability components that complement strategic planning efforts. 
The FSSD is not prescriptive, nor does it provide immediate answers. It is a 
robust framework that requires engagement in its application to tailor the 
structure to a specific context, such as sustainable human development 
initiatives like ICT enabled TTIs. By taking a structured approach based in 
a whole systems understanding of sustainability, the enabling strategies and 
subsequent actions guide the system toward sustainability, and sustainable 
human development. The five levels include: system, success, strategic, 
actions, and tools (see Figure 1.3). 

1.3.1 System - Understand the system  

The Systems level defines the scientific interrelation of the individual, 
within global society, within the biosphere.   

This includes the physical and abstract system boundaries of the individual 
and their human needs, the 
ecological system within which 
life is dependent upon, and the 
organizations that depend upon 
the environment and are 
composed of individuals (Robèrt 
2000, 248). When taken to the 
organization level, of an 
individual functioning within an 
organization, the structures and 
relationships including activities, 
environment of operations, 
mission, and vision are also 
included (Robèrt 2000) (see Figure1.3). 

Biosphere

Global 
Society

Individual

Figure 1.3. The nested levels of a 
system. 

1.3.2 Success - Define Success 

Success is the vision of the system. It includes the unique vision of the 
organization or program within the constraints of the Sustainability 
Principles for socio-ecological sustainability (Robèrt et al. 2007; Robèrt et 
al. 2002).  

8 



 
Utilizing Brundtland’s definition of sustainable development, the earth can 
be destroyed both ecologically and socially. On an ecological level, society 
destroys the earth chemically and physically. On a human level, people 
destroy the social fabric through abuses of power, which includes structural, 
political, and economic abuse. Economic abuse includes social, intellectual, 
political and financial abuses (Ny et al. 2006). The four Sustainability 
Principles (SPs) highlighted below are designed to address these four key 
areas for sustainability by defining the conditions for a sustainable society. 
They may be specifically used for planning and decision making and are 
based on the scientific understanding of the ecological, social, economical 
systems and their interrelationships. Utilizing a principled definition of 
sustainability allows the capacity building initiative to be assessed from a 
whole systems perspective by enforcing the consideration of both the 
ecological and social realms. The SPs are not only general and sufficient 
enough to cover all aspects needed to achieve sustainability, but also 
concrete and distinct enough to guide actions, problem analysis and 
problem-solving (Broman et al. 2000). With these four SPs, broad and 
concrete constraints can be provided for planning and decision-making to 
determine whether actions are moving in the right direction towards 
sustainability.  

Sustainability Principles 
In a sustainable society, nature is not subject to systematically increasing… 
1…concentrations of substances from the Earth’s crust,  
2 …concentrations of substances produced by society,  
3 …degradation by physical means,  
An
4 …people are not subject to conditions that systematically undermine their capacity to 
meet their needs (Robèrt et al. 2000, Ny et al. 2006). 

d, in that society… 

The Sustainability Principles Explained. The term ‘systematically 
increasing’ signifies a constant rise that may fluctuate on the small-scale in 
the short term, but as part of the whole picture is significantly increasing on 
a large-scale over time (Robèrt et al. 2002). 

Sustainability Principles 1-3, Ecological Sustainability. Our society exists 
and interacts within the biosphere. Both systems interact with the earth’s 
crust.  Substances flow either directly from the earth’s crust into society 
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through processes such as metals mining or fossil fuels drilling, and from 
the earth’s crust to biosphere through processes, such as weathering, or 
between biosphere and the society by physical means as over-harvesting. 
These resources, conversely, are used and discharged by society, in which 
way the substances, either nature-based or human-produced, flow back into 
nature, as depicted in Figure 1.4 (Ny et al. 2006). 

 

Figure 1.4. The Sustainability Principles. Image courtesy of The Natural 
Step International, 2008. 

Sustainability Principle 4, Social Sustainability 

“The very essence of human beings is expressed palpably through needs in 
their twofold character: as deprivation and as potential, however, to the 

degree that needs engage, motivate and mobilize people, they are a 
potential and eventually may become a resource”  

(Max-Neef et al.1991). 

The fourth Sustainability Principle focuses on removing the barriers to an 
individual’s capacity to meet their needs in alignment with the first three 
Sustainability Principles. Fundamental universal human needs, as defined 
by Manfred Max-Neef, a Chilean economist, are interrelated and interactive 
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since they function within a greater system. Max-Neef identifies nine 
fundamental human needs that are universal: subsistence, understanding, 
protection, affection, participation, idleness, freedom, identity, and creation, 
but the satisfiers of those needs differ depending on the local context (Max-
Neef et al. 1991).  Max-Neef proposes that needs are satisfied within three 
contexts: with regards to oneself, to their social group, and to the 
environment through Satisfiers. A ‘Satisfier’ refers to the means of how a 
person is able to meet their needs. In society, education is a Satisfier, 
because it creates the opportunity and the ability for individuals to meet 
their needs such as participation, creation, affection, and subsistence (Max-
Neef et al. 1991) as well as others.  

There are four methods for validating human needs: being, having, doing, 
and interacting (Max-Neef et al. 1991, Max-Neef 2008). Even though a 
person may be physically and mentally capable of fulfilling his or her needs, 
external barriers may greatly impact their capacity to do so.  By reviewing 
the individual’s environment, including available opportunities, flexibility, 
and the structures within that environment, barriers can be identified. For a 
detailed chart outlining human needs, validation of those needs, and 
examples please see Appendix B (Max-Neef et al. 1991). Cooperation, 
transparency, openness, inclusiveness, and involvement are all key traits in 
removing these barriers (Benaim, Collins and Raftis 2008).  By considering 
fundamental human needs as integral to sustainable human development, 
capacity building initiatives could improve the capacity towards a 
sustainable society.  

In moving toward a sustainable society, this research embraces the human 
development through ensuring people’s ability to exercise their universal 
Human Rights, as well as fulfill their fundamental Human Needs. The 
United Nation’s (UN) Human Rights Approach to Development outlines 
how human development and Human Rights are close enough in motivation 
and concern to be congruous, and they are different enough in strategy and 
design to supplement each other fruitfully (UN 2006). On an international 
scale for the past sixty years, the Universal Declaration of Human Rights 
(UDHR) has been in place to ensure individual dignity while protecting 
society from destroying the social system (UDHR 1948). It was noticed “as 
World War II began to close, that the world climate was ready for a great 
leap forward in the recognition and observance of human rights” (Bailey 
n.d.).  From the UDHR inception, civil, political, social and economic 
human rights were included; such as the Right to Education and the Right 
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to Livelihood. The global observance and adherence to the UDHR in 
today’s society is varied because the UDHR is not an international binding 
law. “An international declaration is a statement of importance, and has 
high moral and often political significance, and is more than a 
recommendation, but it is less 
than a treaty” (Bailey n.d.; 
UDHR 1948). 

While the UDHR has existed 
for more than a half century, the 
idea of social, political and 
economic systems considering 
human rights in their actions is 
new and complex (Natour 2009). 
Although almost every country has signed and ratified the UDHR, 
governments still often fail to uphold the freedom required for an individual 
to exercise their human rights. In the business landscape, the UN Global 
Compact, a strategic policy initiative for businesses that are committed to 
aligning their operations and strategies with ten universally accepted 
principles in the areas of human rights, labor, environment and anti-
corruption,  has received an overwhelming amount of signatures from 
countries, companies, and individuals (UN Global Compact 2009). An 
encouraging sign is the integration of Human Rights into business 
operations through Corporate Social Responsibility (CSR), Corporate 
Global Governance (CGG), and corporate ethics. 

“As World War II began to 
close…the world climate was ready 

for a great leap forward in the 
recognition and observance of 

human rights.” 
~Bailey 

Just as there are barriers to meeting human needs, there are also barriers to 
exercising human rights. Therefore it is critical to understand the distinction 
between positive and negative rights. In theory, a negative right prescribes 
or forbids certain actions, while a positive right prescribes or requires 
certain actions (Natour 2009) (see Figure 1.5).  Examples of positive rights 
include the Right to Education, the Right to Security, or the Right to 
Counsel.  Examples of negative rights include the Right to Freedom of 
Inhuman Treatment, the Right to Freedom of Speech, the Freedom of 
Worship. 
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directed to the full development 
of the human personality and to 
the strengthening of respect for 
human rights and fundamental 
freedoms (UDHR Article 26) H
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Inhuman Treatment
•No one shall be subjected to 
torture or to cruel, inhuman or 
degrading teatment or 
punishment (UDHR Article 5)

 

Figure 1.5. Examples of positive and negative human rights (UDHR 1948). 

“Today, few question the central tenet that “all organs of society” 
including business have responsibilities with respect to advancing the 

protection of human rights. This is a clear sign of the growing recognition 
that human rights are “everyone’s business” 

~Mary Robinson, Honorary Chair BLIHR (Robinson 2007). 

The Right to Education is a positive right under the UDHR, meaning it 
requires an action forward as well at the removal of barriers. Just as 
Education is considered an enabling ‘Satisfier’ for Human Needs, the Right 
to Education is considered a ‘Gateway Human Right’ for other Human 
Rights because the fulfilment of Education increases the capacity and 
ability of individuals, thus increasing the opportunities for an individual to 
exercise their other human rights such as a Right to Fair Wages and a Right 
to Livelihood (PDHRE 2009, Natour 2009). For the UDHR and the section 
specific to education and other rights education enables, please see 
Appendix C. However, education cannot realize its great potential to be an 
empowerment right without taking tangible actions. As one of the responses, 
ICT provides tremendous opportunities to enhance the Human Right to 
Education. 

1.3.3 Strategic - Guide the Process  

Backcast from Sustainability Principles to the current state and then 
prioritize using strategic guidelines. 
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Backcasting. Working towards sustainability, as defined by the 
Sustainability Principles, requires a strong vision of the capacity building 
initiative; a clear understanding of Success for the system. Forecasting is a 
common method used to identify current trends for the anticipated future. 
Yet when the trends of the past and present are part of creating the problem 
in the current system and a fundamental change in direction is necessary; a 
different approach is required (Dreborg 1996). Envisioning a future with 
desired outcomes and backcasting from that vision to the current reality of 
the system being analysed opens a new approach to problem-solving and 
strategic planning (see Figure 1.6). Forecasting can be depicted by a 
flashlight that illuminates the next immediate steps, while backcasting can 
be depicted by a lighthouse that remains the constant goal (Dreborg 1996, 
Holmberg and Robèrt 2000). Backcasting from a vision in compliance with 
the Sustainability Principles allows for a guided approach to problem-
solving as well as enabling creativity and motivation to reach the 
envisioned future of success. When planning for the system of an ICT 
enabled TTI toward a sustainable society, the Sustainability Principles 
along with the initiative’s vision provide a definition of success for 
backcasting.  

 

Figure 1.6. Forecasting versus backcasting (Holmberg and Robèrt 2000; 
Robèrt et al. 2002) 

Backcasting is most appropriately used when the problem is complex, there 
is a need for major change, dominant trends are part of the problem, the 
problem is mainly a matter of externalities, and the scope and time horizon 
allow for deliberate choice (Dreborg 1996; Holmberg and Robèrt 2000; 
Robèrt et al. 2002). ICT enabled TTIs are not only complex, but are also 
directed by current and dominant trends. 

Creative Tension – Moving Towards the Vision. With the vision defined in 
the Success level, it is possible to build the creative tension to drive us 
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towards the vision. The concept of creative tension highlights the gap 
between the goal of where we would like to be and the reality of where we 
are today (Senge 1990). This tension creates motivation to do one of two 
things: either pull the “future” closer by changing the goal to something 
more quickly attainable, or hold the future vision firm, which works like a 
magnet to gravitate the current state quickly towards the goal by motivating 
change. The current reality, a description of how the system presently 
operates, needs to be honest while the future vision should be daring (Senge 
1990). 

Prioritization of Actions. Once the current reality is understood and 
backcasting applied, a set of strategic guidelines defined by prioritization 
questions help outline the timeline for the actionable measures toward the 
vision: 

 
 (Holmberg and Robèrt 2000) 

1.3.4 Actions - Execute the Plan 

The Actions level includes a list of prioritized steps. Actions are concrete 
and tangible.  In everyday life, these may include “recycling, or switching 
to renewable energy to fuel a home” for example (Robèrt et al. 2002). For 
the system of an ICT enabled TTI, the strategic actions prioritized by 
stakeholders result from their analysis of the current reality of the 
community landscape for an initiative. 

1.3.5 Tools - Support and Measure 

Utilize tools to support and measure actions. Tools may be strategic, 
systems, or capacity oriented ( Robèrt et al. 2002). 
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The FSSD provides a robust framework for the analysis of ICT and its 
impact and potential in capacity building. 

1.4 Research Scope, Objectives, & Research 
Questions 

1.4.1 Scope 

This research analyzes the strategic role of TTIs that are utilizing ICT 
within the formal education sector of developing countries. The target 
audience includes the ICT sector, non-profit organizations, education 
communities, governments and sustainability practitioners. Since the aim is 
to take a broad approach, the main focus of the research is at the system, 
success and strategic levels of the Five Level Framework, determining 
specific tools and actions is outside the scope of this research.  

1.4.2 Objectives 

This research identifies the following research objectives: 

• Provide insight into the concept of sustainable human development 
and the roles social and environmental sustainability within this 
context, including a human rights perspective. 

• Add to the knowledge and analysis of strategic steps forward for 
ICT integration into education from what is currently known. 

• Provide research on ICT integration into education through the lens 
of sustainable human development, and the application of the FSSD. 

• Provide guiding questions to address ICT’s sustainability impacts 
and potential in the field of education specific to ICT enabled TTIs. 
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• Demonstrate the role sustainability plays in strategic TTI planning  
• Explore the role of ICT enabled TTIs in aiding the opportunities to 

leverage the role of teachers as a hub within the formal educational 
system. 

• Investigate the concept of creative tension between society’s current 
state and the state of a sustainable society and our research’s focus 
as a key input into reducing the tension, as highlighted below. 

There are two levels of creative tension within this research; the first is a 
high-level vision 
where creative 
tension exists 
between the end 
goal of a 
sustainable 
society and the 
current state of 
unsustainability. 
In this level, 
education is seen 
as a key method 
of building 
capacity and 
reducing the 
creative tension 
(see Figure 1.7). 
The second is in 
the immediate 
research where there is creative tension between a sustainable ICT enabled 
TTI, and the current state of unsustainability of ICT enabled TTIs. 
Understanding the current reality of the system can enable more strategic 
planning towards sustainable human development and the creation of a 
sustainable society. Making choices to move the system of ICT enabled 
TTIs towards the vision of success for sustainable human development 
requires strategic planning.  

Desired Future 
Sustainable 

Society 

Build Capacity

Current 
Unsustainable 

Society 

Meet Needs 

Education

Creative Tension 

Figure 1.7. The creative tension between the 
current unsustainable society and the desired 

future sustainable society is demonstrated.  
Education is an input into the system to build 
capacity in order to meet needs (adapted from 

Senge 1990). 
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1.4.3 Research Questions 

 

Primary Research Question: 
How can ICT enabled TTIs contribute to a sustainable society? 
Secondary Research Questions: 

a. What is the current reality of ICT enabled TTIs? 
b. From a strategic sustainable development perspective, 

what does a desired ICT enabled TTI look like? 
c. What are the strengths and weakness of the current ICT 

enabled TTIs in comparison with the desired case? 
d. What are the strategic sustainability opportunities for ICT 

enabled TTIs? 
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2. Methods 

The cross discipline approach of qualitative research tries to answer the 
why and the how questions of a particular subject matter. (Strauss and 
Corbin 1990, Maxwell 2005, Denzin and Lincoln 2005). Therefore, a 
qualitative research approach was utilized in this research due to this 
research’s broad scope, and its qualitative, not quantitative nature. This 
qualitative research project based its design on the five interacting 
components of research: goal, research questions, methods, conceptual 
framework, and validity. 

The research began with a descriptive research approach in order to 
‘understand the underlying phenomena’ (Maxwell 2005). It transitioned 
into explorative research through the identification and development of 
strategic opportunities, as a new planning process for ICT enabled TTIs 
evolved. Throughout this process, extensive data coding occurred to discern 
patterns and themes (Denzin and Lincoln 2005). This process occurred in 
three phases that continually fed into one another; they include describing, 
classifying, and connecting. The describing phase includes transcription, 
and annotation; the classifying phase includes categorizing, splitting and 
splicing data; the connecting phase includes linking and connecting as well 
as finding corroborating evidence (Bond 2006, Kitchen and Tate 2000). 

A critical conceptual tool, The Framework for Strategic Sustainable 
Development (FSSD), guided the thinking, understanding, and continual 
information processing of the research to ensure a strategic approach. 
Sustainable human development is a very complex concept containing two 
multifaceted crises. The FSSD approach based on a structured whole-
systems perspective helps simplify and enhance comprehension of the issue. 
It also guides the analysis to address the topic in all its complexity. In order 
to develop and understand an ideal sustainability perspective for ICT 
enabled TTIs, the FSSD was utilized as a complex systems analysis tool. It 
provided a method in which to understand the opportunities for improving 
the strategic sustainability of ICT enabled TTIs by defining the System, 
Success, Strategic, Action, and Tools levels from a sustainable 
development perspective. 

The research had five phases that addressed the research questions (See 
Table 2.1), which were framed in alignment with the FSSD. The questions 
help distinguish between where we are today, the current practices, factors 
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driving change in society (current reality), and where we want to be (a 
desired sustainable perspective). Also, a comparison of the current reality to 
the desired state (strengths and weaknesses), and an identification of key 
sustainability leverage points (strategic opportunities) is included. The 
methods used consist of: interviews, data analysis including a data coding 
process, workshop participation, an expert panel, and a literature review 
that included a specific case study review phase. It should be noted that the 
validity and reliability of the findings are reviewed in the Discussion. Each 
of these methods illuminated aspects required to answer the primary 
research question. Table 2.1 demonstrates by checkmark which research 
questions the method directly contributed toward answering. 

Table 2.1. Methods contribution to the research questions. 

 

2.1 Literature Review 

Literature Review for General Information 

Objective and rationale: 
• This method generated background information and relevant research 

on the definition, function, and history of education and ICT’s. It also 
illuminated the current reality of education, specifically intervention 
strategies involving ICT and TTIs. Peers, supervisors, and interviewees 
provided additional literature recommendations. 

 Research Process and Information collected: 
• Brainstormed a list of topics and keywords for information searching 

including: education as a human right, ICT in education, ICT and 
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teacher training, education in developing country, digital divide, 
capacity building, case study, social sustainability, and organizational 
responsibility. 

• Searched and identified books, journal articles, papers and online 
reports from relevant conferences and organizations, using the above 
keywords. 

• Relevant documents and materials were reviewed and then shared 
among the group for collaborative learning and contrasting of findings 
and individual derived knowledge. 

Analysis: 
• The concepts and ideas drawn from the literature were discussed 

during the group meetings. Under the guidance of the FSSD and the 
generic five-level framework, key ideas and issues were identified and 
specific quotes, concepts, theories, and ideas were documented. 
 

Literature Review of Case Studies 

Objective and rationale: 
• This method provided information on current programs, approaches 

used, issues addresses, stakeholders involved, and measurements of 
success, which were used to illustrate some of the results and 
discussion. Case studies were selected through purposive sampling. 
The main requirements were for a case study to be an ICT for 
education initiative, location in a developing country, and a Teacher 
Training program. 

 Research Process and Information collected: 
• Reviewed over 40 case studies to identify common trends in teacher 

training programs involving the ICT sector. 
• Through purposive sampling, additional information about the some of 

the cases was acquired through phone interviews, extensive literature 
reviews if deemed necessary and feasible. 

Analysis: 
• Case studies were assessed and analyzed to check whether they 

provided useful examples of the results. The selected case studies 
provided the basis for the analysis and results. 
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2.2 Personal Communication  

Objective, rationale and participants: 
• Personal communication was conducted with various individuals 

across the spectrum for this research project. The authors drew on 
academic, theoretical and practical knowledge from one dialogue to 
inform the next. This included both interviews as well as workshop 
participation on North-South Partnerships on ICT for Education (Gesci 
2009). This allowed the authors to refine the insight and further 
develop ideas and the ‘logic in-use’ as the process moved on, rather 
than trying to reconstruct the logic afterwards (Maxwell 2005). An 
interview reference sheet can be found in Appendix D. 

Research Process and Information collected: 
• Personal phone interviews and conversations were attempted first, due 

to the added benefits of interactive communication. These were 
recorded and transcribed with the author’s permission. However, email 
questionnaires and communication was the secondary method if 
reaching someone by phone was not possible. 

• The interview questions were designed to clarify and develop the 
author’s thinking and knowledge about ICT enabled TTIs, education, 
ICT, and other various perspectives. Starting from questioning the 
basic understanding of the issues, the authors were able to recognize 
critical perspectives. 

• Based on the literature researched, the authors identified core issues 
and areas of concern related to their research questions and organized a 
set of questions on these themes: education and human rights, 
education in a sustainable society, teachers as a leverage point of the 
education system, ICT sector’s role in education and ICT enabled TTIs 
specifically. 

• The interviews served as a way to challenge the authors’ thinking and 
helped research and thinking evolves. The interviews did not directly 
answer the research questions, but aided in the formation of answers. 

Analysis: 
• Key quotes and big ideas were drawn from the interviews and grouped 

by how they supported or contrasted against the researchers’ thinking. 
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2.3 Data Analysis 

Our Thought Process: 
In conducting and developing this thesis, systems thinking was often used 
in order to better understand the information and help develop the results 
and discussion. Systems thinking is different from traditional analysis in 
that it ‘focuses on how the [system] being studied interacts with the other 
constituents of the system – a set of elements that interact to produce 
behaviour – of which it is a part’ (Aronson 1996). 

In our research team, we visually mapped our understanding of the system 
to incorporate the insights from our other research methods and help make 
our thinking transparent. This was done through a continual data coding 
process of describing, classifying, and connecting as outlined by Kitchin 
and Tate (2000).  

2.4 Expert Panel 

Objective, rationale and participants: 
• An Expert Panel was utilized to provide insight and test the validity of 

this research’s findings. Each expert came from a different background 
to provide a wide range of perspectives on the depth, accuracy, and the 
appropriateness of the recommendations of the thesis. A reference 
sheet with feedback from Expert Panelists is in Appendix E. 

Research Process and Information collected: 
• Each expert was asked to review a mid-term executive summary and 

provide comments, feedback, and a grading scale. 
• Additional involvement was determined on an “as needed” basis to 

further explore and understand their feedback. All contact was done via 
email, phone, or Skype. Additional contact with the experts was 
transcribed into a notes template for easy reference. 

Analysis: 
• The feedback was reviewed as a group, and was used to make 

additional changes related to the scope of the research and the structure 
of the paper. 
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3. Results 

3.1 Overview 

The results section is organized according to the sub-research questions, 
which leads into the primary research question. In order to provide a 
general assessment of current ICT enabled TTIs, a generic five level 
framework is utilized to analyze the system, success, strategic, action, and 
tool levels (Robèrt et al. 2002; McNamara 2006). The FSSD is utilized to 
provide a strategic sustainable development perspective of ICT enabled 
TTIs for the system, success, and strategic levels. Then the results of these 
two frameworks are compared in order to identify the strengths and 
weaknesses of the current approach of initiatives. The analysis was done on 
the generic scale due to limited information availability for specific case 
studies, but three case studies are utilized to highlight the state of current 
initiatives. Based on this analysis, a strategic area of opportunity, the 
planning process, is identified and studied as a key leverage point to guide 
current ICT enabled TTIs toward sustainability. 

Two case studies will be highlighted throughout the analysis of the current 
state of ICT enabled TTIs to contextualize the information. The first case 
study is a nation-wide initiative in Argentina that is part of Microsoft 
Corporation's Partners in Learning Initiative. It is designed to reach over 
250,000 teachers a week through training programs and media outlets. 
Within the training program, there are levels to address the varying needs of 
teachers based on their comfort-level with ICT. The initiative was designed 
to be scaled-up to enlist all teachers through peer coaching and mentoring 
programs that are financially sustainable beyond Microsoft's initial 
investment (Learning 2007). The second case study is a nation-wide 
initiative in the Philippines that is the result of a decentralized education 
system and a desire from the government to expand ICT use and improve 
education. It is a joint partnership between the Philippine Department of 
Education (PDOE) and Intel that is designed to increase ICT use in the 
classroom. It has also been designed to be scaled-up by training 'Master 
Teachers' who are then responsible for training and sustaining ICT in 
education efforts within their local and regional community (AIM et al. 
n.d.).  
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3.2 Assessment of current ICT enabled TTIs 

3.2.1 System 

The System of the generic five level framework includes the parts, 
processes, interrelationships and functions of the initiative (Robèrt et al. 
2007; McNamara 2006). For ICT 
enabled TTIs, this includes the scope 
of their system and the stakeholders 
within that system that make the 
initiative possible. Based on the case 
study literature review and 
interviews with individuals working 
in the field, the current system starts 
with the initiative and then is framed 
within the education sector of the 
country it is being implemented within 
as illustrated in Figure 3.1 (Hare 2007; 
Hooker 2009; Intel 2009; Learning 
2007).  

Country

Education 
Sector

Initiative

Figure 3.1. The nested levels of 
current ICT enabled TTIs. 

Initiatives typically have key stakeholders who are directly involved in the 
formulation, planning, and implementation as well as general stakeholders 
that play an important but peripheral role as illustrated in Figure 3.2. Key 
stakeholders according to the case studies and literature include the 
education community such as teachers, students, the local community tied 
to the school, and administrators; the government, which is the Ministry of 
Education for the cases analyzed, the private sector, which are ICT 
companies, and NGOs, which may play a variety of roles dependent on the 
needs of the initiative (Learning 2007; AIM et al. n.d.; IICD 2009; 
UNESCO 2008). For a more in-depth understanding of the key stakeholders, 
please see Appendix F. 
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Figure 3.2. Current ICT enabled TTI stakeholders. 

The general stakeholders include: philanthropic organizations, academics, 
associations, media, the public sector, the local community, the national 
community, and the international community, namely the United Nations 
(Learning 2007; AIM et al. n.d.; IICD 2009; UNESCO 2008). Each of these 
stakeholders play a role related to the ICT enabled TTI, but their level of 
involvement and influence can vary significantly. For example, the United 
Nations directs donor trends and may impact the level of international 
interest in supporting ICT for education initiatives (United Nations 2009). 
When a general stakeholder plays a critical role in an ICT enabled TTI, 
they are coined as an ‘input’ stakeholder. The case study below illustrates 
the Media as an input stakeholder for the initiative in Argentina. 

Microsoft's Partners in Learning: Innovative Teachers
Argentina's Teacher Trainings with ICT

 

•As part of the effort to increase awareness of ICT, the media shifted from a 
general stakeholder to an input stakeholder. They produced over 100 
documentaries that demonstrated creative uses of technology in the classroom. 
These documentaries have been broadcasted on national television, reaching 
over 250,000 teachers a week. This was in direct relation to the goal of 
increasing ICT awareness and subsequent use (Learning 2007).
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Stakeholder involvement helps provide the necessary resources, both 
tangible and intangible, to move the project from planning all the way 
through delivery and evaluation. Currently, stakeholders are mainly 
involved only in their area of expertise, and do not always understand the 
larger objectives of the initiative (TechKnowLogia 2003; Pelgrum 2001; 
James 2003). In some cases, stakeholders have not been bound to the 
initiative either through engagement or contracts and have dropped 
initiatives due to risks, economics, or other unforeseen occurrences. 

Stakeholders as well as the context of the initiative may pose particular 
risks and barriers to the initiative. The existing barriers listed in detail in 
Appendix G, were identified based on the literature review, interviews, and 
workshop participation and then underwent the data coding process to 
identify trends and classifications. They barriers of the project landscape 
fall within three larger categories: project infrastructure, stakeholders, and 
the education community specifically. It is important to understand the 
current effectiveness of initiatives and what elements may significantly 
impact the initiative’s ability to achieve its goal.  

The System level’s complexity sets the scene for the planning and 
implementation of initiatives, which tend to vary significantly based on 
local context, the stakeholders involved, and the structure of ICT enabled 
TTIs. 

3.2.2 Success 

Based on the case studies analyzed, an initiative’s Success is defined by the 
increased use and awareness of ICT for education in developing countries. 
Specifically, most focus at creating a society that is ‘ICT enabled’ and use 
the education sector as a leverage point to integrate ICT into the daily life 
of a community (Intel 2009; Learning 2007; IICD 2008). The target 
audience is typically once removed from teachers, such as the local 
community or students (Learning 2007). An example of an initiative’s 
vision is highlighted in Figure 3.3 to demonstrate the focus on ICT’s 
potential. 
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"Build for the Country an IT-smart workforce for tomorrow" 
(AIM et al. 2009)

Figure 3.3. Sample ICT focused vision from an anonymous case study. 

The major barrier that stakeholders pose is private agendas that tend to 
override the overarching purpose of an ICT enabled TTI (Hooker 2009; 
Hope 2009; UNESCO Bangkok 2007). This leads to low levels of 
transparent communication and often jeopardizes the integrity of the ICT 
enabled TTI. Specific barriers within the education community include: 
isolation, lack of resources, lack of training, and fear (Hooker 2009; AIM et 
al. n.d.; Harmsmen 2009; Swarts n.d.; Shott, 2009; UNESCO Bangkok 
2007; IICD 2009; Intel 2009; Learning 2007; Hope 2009; MacLennan 2009; 
ITU 2007). Lack of resources includes both physical resources such as 
computers and mental resources such as motivation. Lack of training 
includes both professional and ICT specific training. Fear, a major barrier 
within projects that is not always fully addressed, includes fear of 
replacement, inability to learn, and cultural invasion among other issues. 
Barriers within infrastructure include ICT products, electricity, internet, and 
equipment maintenance (Cuban et al. 2008; UNESCO Bangkok 2007; 
Swarts 2006.). The majority of these barriers relate financial demand and 
administration of resources. 

The barriers highlighted above illuminate what may keep current ICT 
enabled TTIs from reaching their current vision of success. It should be 
noted that success is defined and measured differently for each initiative, 
what is highlighted above pertains to the dominate trends based on the data 
coding process for the visions of several case studies. 

3.2.3 Strategic 

The Strategic level is comprised of the planning and decision-making 
process of the initiative. For ICT enabled TTIs, the case studies and 
interviews revealed four major steps during the planning process that guide 
the initiative including decision-making. The first step is the identification 
of a need or opportunity within the developing world. Based on this 
information, a vision is created and the associated opportunities and barriers 
are identified. This leads to the planning for implementation to maximize 
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the opportunities for the stakeholders involved and address or minimize the 
existing barriers. This planning process is depicted in Figure 3.4. 

Current ICT enabled TTI Planning Process 

Figure 3.4. Current ICT enabled TTI planning process 

 

Identify a need or opportunity. At present, the United Nations (UN) plays a 
major role in identifying global areas of need to help direct aid and 
investments. By setting the global consciousness of its 192 member 
countries to focus on education as a key global objective through UNESCO 
and the MDGs, the UN has also provided a solid base for investment both 
internally and from external bodies in education (United Nations 2009). On 
the country level, this responsibility falls on the Ministry of Education, 
whose job entails advising the country’s government on the education 
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(Learning 2007). This development phase is typically where relevant 
stakeholders are invited to participate and shape the ICT enabled TTI. 

Create a vision and identify opportunities within the project. Creating a 
vision occurs toward the beginning of the initiative in order to frame the 
need or opportunity identified (Learning 2007; AIM et al. n.d.; Shott 2009). 
As stated in the Success level, this is typically centered around ICT use and 
awareness. Once the vision has been set, the opportunities related to that 

ation 
(Cuban et al. 2008). A list of barriers divided into three categories: 

ing of the opportunities in mind, 
a plan toward the vision of success is implemented. Based on the case study 

vision and the initiative are identified to further define the vision and set 
strategic goals based on forecasting. A detailed list of opportunities is 
provided in Appendix H to help further illuminate the possibilities for ICT 
in education and is based on the literature review and interviews and was 
organized using the data coding process.  

Identify barriers and their potential impact upon success. Identification of 
barriers may be either a specific portion of the planning process, or 
something instigated informally prior to implementation. Beyond access to 
technology, there are significant barriers that have impeded an initiative’s 
effectiveness. Current planning typically includes a review of lessons 
learned from previous initiatives to identify and address barriers to 
transform initiatives into effective forms of ICT competency dissemin

stakeholders, specifically the education community, and infrastructure and 
their impact on success based on case study reviews and interviews are 
provided in Appendix G to provide additional depth into the current barriers 
facing ICT enabled TTIs. This was generated through the literature review, 
case study review, interviews, and workshop participation then was 
categorized using the data coding process. 

Develop a plan for an implementation. The plan for delivery of the ICT 
enabled TTI is developed based on the need or opportunity identified. With 
the removal of the barriers and the leverag

review and interviews, the planning process varies significantly due to how 
the ICT enabled TTI was initiated, the key stakeholders, and the country’s 
current education environment.  
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PDoE & Intel Teach Program

•In the Philippines
delivery. Senior trainers from

, the Teach Program used a "train the trainer" model of 
 a national academic institution trained selected 

 initiative, each ICT enabled 
TTI has a different approach to implementation based on their local context, 

education system. ICT is used as a capacity tool to create greater awareness 
and use of ICT globally. An evolving systems tool, ICT competency 
standards, are directed specifically at educators to help assess their range 
and capabilities within ICT and how this relates to their profession and 
have been developed by several countries to address their visions of ICT 
integration (UNESCO 2008). Media campaigns have been used as vehicles 
to increase the awareness and comfort-level of individuals as a capacity tool 
(Learning 2007). And the formal education system is being used as a 
strategic tool to leverage ICT awareness and use. Since it is an organized 
system that is universal, it is an effective area to invest in and leverage in 
order to work toward the initiative’s vision of success. 

3.2.4 Action 

The Action level identifies the tangible process that takes place to achieve 
success, in the case of ICT enabled TTIs this includes the delivery, 
monitoring, evaluation, and lessons learned. From this point, future actions 
for more successful ICT enabled TTIs are identified as well as tools to 
assist in this process. For the delivery of the

stakeholders involved, and design (Intel 2009; Harmsmen 2009; IICD 
2009). Additional actions are tailored specifically to each program and may 
be in direct response to the results and lessons learned as well as 
advancements in the field of ICT for education. The example below 
illuminates how an initiative’s planning is implemented into a program. 
 

school teachers to become 'Master Trainers' (MTs). The MTs returned to their 
school districts to train 20 teachers in their respective districts or regions. 
This provides a framework for a self-sustaining and scalable training system 
to mainstream the use of ICT in education (Intel 2009).

3.2.5 Tools 

ICT enabled TTIs utilize several tools throughout the process in order to 
function and reach their vision of success. These tools include: ICT, the 
ICT competency standards, media campaigns, as well as the formal 
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3.3 Strategic Sustainable Development ICT 
enabled TTI Approach 

3.3.1 Overview 

The FSSD guides the analysis in order to envision a more strategic 
approach for ICT enabled TTIs to aid in the transition toward a sustainable 
society. 

.3.2 System 

The System level is re-defined 
 the level of 

 initiatives, so 
these individuals should be identified based on the strategic planning 

ers 

on empowering teachers through a comprehensive approach to 
professional development including teaching, school, and professional 

3

to first start at
individuals, in this case 
Teachers, and then build upon 
the current system of 
initiatives within the 
education sector of the 
country. By contextualizing 
ICT enabled TTIs within a 
global context, the outer 
layers expand from country to 
include global society and the 
biosphere in which it functions 
as depicted in Figure 3.5. This 
provides a more holistic understanding of the context of the initiative and 
its larger impact, and it also focuses the energy not on the initiative itself, 
but the individuals for whom the initiative is designed to serve. Ideal 
stakeholders are not identified due to the varying nature of

Figure 3.5. SSD ICT enabled TTI system. 

process and initiative design. It is important that each of the stakehold
understand the transformation in the system to include individuals as well 
as the greater system of the biosphere. 

3.3.3 Success 

From an SSD perspective, ICT enabled TTIs vision would focus on 
building toward a more sustainable society. Therefore, they would start by 
focusing 



competencies (Cuadra and Moreno 2005). A diagram depicting the contents 
of the areas of competencies is included in Appendix I to provide a better 

 development for teachers. According to 
 an essential part of the learning, because 

ire and influence. Therefore, they need 
ves because you can’t teach what you don’t 

to increase capacity building within the 
 
, 
 

al 
e
r

human development. As depicted 
o dramatically changes the larger goal of the system to 

the creation of a sustainable society. According to Diane Osgood, Senior 

I, the stakeholder’s vision as an organization, within the 
Sustainability Principles? 2) Can the measure be a flexible platform for 
future development toward the vision? 3) Does the measure provide an 
adequate return on investment including financial, political, social, and 

understanding of the potential
Eleanor Roosevelt “teachers are
they are the ones that truly insp
inspiration and idleness themsel
know” (1930). 

The nurturing of teachers is able 
education sector due to the
teacher’s impact upon students
other members of the
administration, and the loc
community (Barabási 2002). Th
leveraging of the education secto
leads to global capacity 
development. When envisioning 
capacity development’s purpose 
as aiding the transition toward a 
sustainable society, the 
Sustainability Principles are used 
as minimum guidelines to guide 
initiatives toward sustainable 

 
 

Figure 3.6. Vision of success for ICT 
enabled TTIs. 

in Figure 3.6. It als

Vice President of CSR Strategy at BSR “human capacity is needed to 
understand long-term trends and create the ability to plan with a sustainable 
future in mind” (2009).  

3.3.4 Strategic 

Once the vision is defined, backcasting and the strategic prioritization 
questions are utilized to determine the steps to move ICT enabled TTIs 
toward strategic sustainability. The strategic prioritization questions include: 
1) Does the measure move in the right direction toward the vision of the 
ICT enabled TT
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intellectual? Once these questions
measure, further classification deter
actions.  

3.3.5 Action & Tools 

Actions and tools will be determin
vision of success within sustainabi
professional development of teachers
metrics to assess progress. 

3.4 Are current ICT enab
toward a sustaina

At present, the ICT enabled TTIs anal
their end goal of ICT awareness, use, and competency. Yet this begs the 
question of whether or not this is a goal functioning within the context of 
sustainable development. In order to understand what aspects of the 
initiatives should be conserved and what aspects should be adapted toward 
strategic sustainable development, 

 determine the strategic value of the 
mines short, medium, and long term 

ed by the stakeholders in line with the 
lity constraints. They should support the 

 throughout the process as well as 

led TTIs moving 
b

yzed are almost all moving toward 

it is important to understand the 
esses of the 

 ‘21st Century’ skills as part of learning (Learning 2007).  The 
t system is the lack of focus on the teacher and 
 the global system. From an SSD perspective, 

le future?  

strengths and weakn
current state of ICT enabled TTIs. 
Information from the literature 
review including case studies, 
interview, and the authors’ 
training in strategic sustainability 
provide the basis for the gap analysis.  

On the System level, ICT enabled TTIs currently focus on the initiative 
within the education sector of a country. This nested system focuses on 
enhancing the education sector and the country, which may aid in increased 
capacity development and subsequent positive impacts on human capital by 
providing

“The key is to care for the old 
[educational] system  

while fostering courage for the new 
system.”  

Mary Hooker, Educational Expert 

major weakness of the curren
the role the initiative plays in
the initiative should start at individual level by reframing teacher capacity 
building as the focal point. Contextualizing the current system with the 
addition of teachers within the larger context of global society and the 
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biosphere that encompasses society and its environment, provides a more 
whole systems perspective. 

On the Success level, the current focus for many initiatives is on leveraging 
m and 

nitiatives focus on 
 experience. It 

nable society; its sole focus is on ICT integration. This focus 

dress the needs of the teachers and 
ansl SD 
e needs hers as 
n e 
g for global s  utilizing the 
lin y, 

pportunity and the preceding steps lead toward 

ICT in the developing world through the use of the education syste
teachers as a hub for dispersal (Barabási 2002). A few i
teachers as a tool to deliver ICT and a positive learning
should be noted that there is a large range of visions focused around ICT, 
but the majority focus on basic ICT competency either directly or through 
the aid of teachers (IICD 2009). This allows current initiatives to focus on 
overcoming the barriers to ICT integration and shift ICT toward becoming 
an enabling strategy for a community to transition toward the 21st Century 
as defined by the developed world. This may lay the framework for a future 
workforce as well as open the doors for communication between developed 
and developing nations. 

Unfortunately, the current Success level does not address capacity building 
toward a sustai
assumes that ICT integration is consistently relevant and positive for local 
communities, which may not be the case, therefore negating local contexts. 
The focus on teachers as a tool in place of the focal point leads to poorly 
designed initiatives that do not ad
therefore the skills learned are not tr
approach refocuses initiatives on th
hubs of activity within the educatio
impacts to include capacity buildin
Sustainability Principles as guide
initiatives may be better geared to avoid compromising future opportunities 
through capacity building today that is not strategic. It should be noted that 
this is a significant reframing from teachers being a tool for ICT 
implementation toward ICT being offered as one of many tools for teachers 
and their efforts to create a sustainable society. 

On the Strategic level, ICT enabled TTIs currently begin through the 
identification of a need or o

ated into their profession. An S
and capabilities of teac

 system. This may then magnify th
ociety. By

es toward strategic sustainabilit

the exploration of meeting those needs or capitalizing on the opportunities. 
Due to the variation of current initiatives, the pros and cons are presented 
together in this section. The ICT enabled TTIs of today are quickly 
evolving and utilizing lessons learned. The basis in needs is provides a solid 
basis for developing initiatives to help meet or create the opportunity for an 
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individual to meet those needs. Yet this is dependent upon how ‘need’ is 
classified. In some cases, they have identified a need for growth in the 
economy resulting in investments in technology to improve the economy 
and guide the country toward the modern world. Although this may be a 
strategic ‘need’ for the country, it may fail to address the center of the 
system, the teacher, and the needs of the teacher and the local community. 
Therefore the local context becomes increasingly important. Yet it is 
important to keep in mind that this opportunity should function within the 

es to a larger progress such 
as capacity building related to human rights, global capacity goals such as 

sustainability constraints. One of the major areas lacking in the strategic 
level is the absence of long term planning and involvement of each of the 
stakeholders in the planning and implementation phases (Mehta and Kalra 
2006) 

From an SSD perspective, current initiatives lack the systems thinking that 
would put the initiative in context of the larger global effort to mobilize 
citizens through individual capacity building efforts. The definition of 
sustainability includes financials and longevity of the initiative, but the 
context within the larger system is missing. 

On the Action and Tools levels, there is a great deal of variance for each 
initiative. Presently, there is a range of initiatives with no metrics to 
initiatives that are heavily measured. The metrics used most directly tie to 
the current vision of ICT use. This may demonstrate progress toward an 
ICT enabled world, yet the metrics often lack ti

the MDGs and UNESCO. With a reframing of the vision toward teachers 
and their role within global society toward the creation of a sustainable 
society, Actions and Tools may be selected and implemented in line with 
this larger vision of which an ICT enabled world may play a role but is not 
the end goal. 

The lack of direction outside of ICT expansion into the developing world 
puts into question the true purpose of ICT enabled TTIs. Therefore, it is 
important to analyze and compare the current system to a hypothetical, 
sustainable, ICT enabled TTI system in order to identify key strategic 
leverage points to help guide the system toward success. Table 3.1 
identifies the current strengths and weaknesses relative to the ideal 
sustainable perspective and demonstrates the creative tension between these 
two states. 
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Table 3.1.  The strengths and weaknesses of the current 
state of ICT enabled TTIs compared to the SSD
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3.5 Strategic opportunities for sustainable 
ICT enabled TTIs 

Based on the gap analysis, current ICT enabled TTIs are moving and 
evolving toward the creation of an ICT enabled world. Since the majority of 
initiatives focused on ICT in place of capacity development, they were 
racin ill Gates and 
other . 2008; Gates 
2009). T tead ICT is a tool 
that may be utilized to assist the global transition toward a sustainable 
society. This is a significant reframing of the purpose and contribution of 
ICT regarding development.  

The major overarching issue is the strong need for a whole systems 
perspective that includes a principle-based definition of sustainability to 
guide the new vision. So, how can the system shift toward ICT as a 
capacity building tool for sustainable human development? Although 
sustainability integration is greatly needed from initiation to evaluation, an 
intervention in the beginning stage of the planning process can help gear 
projects toward sustainability immediately. This upstream approach can lay 
the foundation for future actions to align within a vision for sustainable 
human development.  

The following six planning process steps are key strategic investment areas 
for sustainability integration into the current planning process. Their intent 
is not to be prescriptive, but instead to assist in guiding the current planning 
process and its stakeholders toward effective capacity building. By 
concentrating on catalyzing the living system of ICT enabled TTIs, the 
focus may shift from ICT to teachers more rapidly and become effective on 
the ground immediately. It also provides a framework to aid the initiatives 
to be scaled-up from local to national programs. Each key area has been 
complemented with ‘coaching questions’ to help guide the stakeholders 
through a more transparent and holistic planning process included in 
Appendix J. These areas and their formulation were reviewed and aided by 
our Expert Panel and practitioners in the field. They provided validation of 
the ideas as well as suggestions for strengthening their content. Each of the 
six steps provides building blocks for future actions as well as reinforces 

 work. They are outlined in order of implementation during the 
lanning process in Figure 3.7. 

g toward the Information Age as the solution, a view B
 technology leaders strongly discourage (Cuban et al

he future is not a world dependent on ICT; ins

the previous
p



 

Figure 3.7. Strategic planning process steps to be integrated into current 
planning process. 

tems perspective when developing the 
rationale behind the initiative. This is the first step toward creating a solid 

stems perspective. In this case, long-term 
does not refer to a specific time set out in years, but instead refers to the 

3.5.1 Identification of Purpose  

The first step is to ask “Why” the ICT enabled TTI is being proposed. 
Ideally, the answer is to develop an ICT enabled TTI that is focused on 
capacity building that does not compromise the ability of present and future 
generations from meeting their needs, achieving sustainable human 
development (Baer et al. 2008). This requires the initiator of the ICT 
enabled TTI, to take a whole sys

vision of success. By starting with this holistic approach to ICT enabled 
TTIs, stakeholders will be able to develop a more comprehensive and 
relevant planning process. This is a more robust and holistic approach to the 
need or opportunity identification that currently takes place. 

Within the current ICT enabled TTI system, planning, and in particular 
long-term planning is significantly lacking. Developing a long-term plan 
based on a holistic purpose may better pose the initiative to addresses some 
of the major issues and gaps within current ICT enabled TTIs will help 
guide them toward sustainability. This builds from the current planning 
process’ steps to identify opportunities while creating a vision as well as the 
barrier identification step. The proposed planning process contains steps 
that build upon one another to assist in determining the relevance and the 
approach of the ICT enabled TTI. It is important that the planning is for the 
long-term in order to address the immediate as well as long-term impacts 
and direction from a whole sy

39 



time of the program from planning to evaluation and lessons learned due to 
the varying nature of initiatives. 

3.5.2 Assessment of Community 

Once the general purpose and rationale behind the ICT enabled TTI is 
determined, the next step is to assess the target community. An 
understanding of the local context of the initiative is critical to its success 
and helps provide the specific information behind the “why” question 
(Carstedt 2009; Shott 2009). Providing tools that individuals are unable to 
u  
culture, or comfort-level, 
result in them not being used 
(UNESCO 2007; Pelgrum 2001; 

understanding the needs of the 

Performing a needs-based assessment helps identify barriers to humans 

se or to transfer to their local settings, whether it be due to language,
will 

Gulati n.d.). Without 

community and how those needs 
relate to the bigger picture of 
sustainable human development, 
projects may become misguided. 
Therefore, designing a needs 
and a human rights assessment that will be administered immediately is the 
next crucial step in the planning process. Some projects may utilize 
assessments recently undertaken in place of designing their own, but this 
should be complimented with clear considerations regarding ICT and 
sustainability that are relevant to that community. 

“The teacher training curriculum 
e localized to include local 
plars, which map to the 

must b
exem

countries standards and objectives, 
in order to show relevance to what 

the teachers are teaching.”  
Shelley Shott, Intel 

meeting their needs, assisting in creating an initiative that is more likely to 
be designed for local contexts. It also provides the necessary context for 
understanding the local systems and their needs in order to build capacity, 
and provide information for future planning steps including the shared 
visioning and the evaluation.  

Complementing the needs-based assessment with a human rights 
assessment will illuminate specific and more tangible issues within the 
community. Needs are able to identify what is desired while the human 
rights portion identifies what is being violated (United Nations 2006). At 
present, no case studies analyzed identified human rights assessments as 
part of the process nor the tie of their efforts to respecting human rights. 
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Governments are responsible for ensuring their citizen’s human rights. This 
assessment provides a common language for the government and the 
stakeholders to understand and help improve the local landscape. This is 
critically important in the case of education because it is a positive human 

uman right, creating potential. 

unity Assessment 

t a an 
be 

f I ot 
T of 
 (C o 
 deter  TTI 
communit r capacity 

s assessment should be based on a review 

 study reviews and interviews, 
comprehensive assessments as suggested above are not currently 

 completed, a strategic analysis of the results 
should be performed. This will be guided by the strategic prioritization 

right, requiring action, as well as a gateway h
This aids in stakeholder relationships, the visioning and subsequential 
evaluation. 

By designing and performing needs and human rights assessments in target 
communities, specific goals can be identified to assist in capacity building.  

3.5.3 ICT Risk and Opport

Prior to stakeholder engagemen
assessment specific to the risks and
performed. The negative impact o
proven that the costs of utilizing IC
tomorrow in order to justify its use
2005). Therefore, an assessment to
is a strategic step for the target 
building should be performed. Thi
of the ecological and social sustainability, as defined by the Sustainability 
Principles, of ICT within that community. It should take into consideration 
key areas of necessary investment such as infrastructure, relative to other 
needs and human rights violations that were addressed in the previous 
assessment. According to case

nd subsequent planning steps, 
 opportunities of ICT should 

CT products can be extreme. It is n
 today will yield the needed benefits 

uban et al. 2008; Cuadra and Moren
mine whether an ICT enabled

ies to improve thei

implemented nor do powerful assessment tools exist according to this 
research. The ICT Access Manual may provide a starting point for 
assessments, but key sustainability and local context questions will need to 
be added (UNCTD 2009). 

Once the assessment has been

questions to delineate whether ICT will pose a greater risk or opportunity, 
in leading that community toward sustainability. Finally, the strategic steps 
can be identified by the prioritization questions. For this step, the vision 
refers to the larger ‘why’ question’s answer of capacity building identified 
during the purpose identification. The three prioritization questions 
regarding right direction, flexible platform, and return on investment should 
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assist in this process. As identified by Tilya, decision-makers need to be 
well-informed about the potential of ICT’s positive and negative impacts 
and potential prior to its implementation (2007). 

3.5.4 Stakeholder Involvement  

Stakeholder relationships 

Stakeholder 
Participation

Stakeholder 
Engagement

Stakeholder 
Commitment

are a key ingredient in any successful sustainable 

ICT enabled TTI. Therefore, it is important to have solid stakeholder 
relationships throughout the process based on transparent communication 

relationships and project (Hooker 

 or a shift in the focus from teachers to private 
agendas.  

human development initiative. In this case, they are increasingly important 
since the roles of the stakeholders may change dependent on the specific 

and the trajectory of the 

2009). This can be demonstrated by 
a cyclical feedback loop in which a 
stakeholder offers to participate in a 
project, which leads to their 
engagement in shaping the project, 
which leads to their commitment to 
the project, which ultimately 
reinforces their engagement in 
making the project a success, as 
depicted in Figure 3.8. This creates 
a greater sense of global ownership 
amongst the stakeholders. 

In development, the strength of the project is dependent on people, not 
objects (Max-Neef 2008). Stakeholder’s roles and obligations should be 
made clear, and they should feel comfortable and capable. An inbalance in 
these roles may lead to a project not reaching its full potential, stakeholders 
backing out of a program,

Figure 3.8. Stakeholder involvement 
loop. 

3.5.5 Shared Vision  

A shared vision is the foundation for the project. The vision should be 
developed by the key stakeholders based on the assessments provided. By 
creating a shared vision, stakeholders are able to participate in learning how 
they create reality and how they can change it (Senge et al. 2008). This 
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“The monitoring and evaluation 
stem right now focuses on money, 

focus on the social learning 

builds from the current processes vision 
creation toward a joint vision creation with 

able society. A solid place 

g for an ongoing monitoring and 
uation schemes should build from the 
vision, and the original ‘why’ of the 

ents done 
n. Presently, evaluation methods for 

asingly, countries are developing their 
al scale, UNESCOS’s ICT 

focus 
on ICT integration, while others 

Adaptability is one key element that should be integrated into the 
evaluation scheme.This allows for the evaluation to shift and tailor itself to 

mmunity as well as the changing landscape of 

helps protect against the risk of initiatives 
solely benefiting a stakeholder, and failing 
to address the needs of the teachers. This 

sy

to start to understand known issues and strengths within the system, 
stakeholders may refer to the Knowledge Maps about ICT and education 
(Trucano 2005). 

3.5.6 Monitoring and Evaluation  

Within ICT enabled TTIs, plannin
evaluation scheme is essential. Eval
community assessment, the shared 
project. The targets should be in direct response to the assessm
earlier and relate to the shared visio
ICT enabled TTIs are incredibly under researched and under performed 
according to UNESCO (2008). Incre
own set of ICT standards. On the glob
Competency Standards for 
teachers are the most universal, 
although they are still evolving 
(UNESCO 2008). Some of 
these measurement tools 

activity, but [it] should instead 

processes in the country”  
~ Saskia Harmsmen, IICD 

focus on capacity building. 
Therefore, it is important for 
initiatives to use the purpose of 
their program and its goals as their measurement base as well as to guide 
them toward the appropriate measurement tool.  

a clear goal of capacity building toward a sustain

“A vision is a goal that 
has meaning.”  

~Göran Carstedt 

the changing needs of the co
the world. In an ideal case, the evaluation period would illuminate the 
change necessary for the program, including what to conserve and what to 
adapt  (Robèrt et al. 2007; Carstedt 2008). 



44 

g pro ave an 
d a y. By 

ssessment, stakeholder involvement, shared vision, and an 
evaluation scheme are crucial for taking an upstream approach.  

the vision of the future, but is 

t  as a 

the key to establishing and reinforcing 
h is both sustainable and humane and to 

 and orld in 
play ht to 

he right to participate in the life of the 

96 

3.6 Summary 

Through a transformative shift in the plannin
improved potential to build capacity towar
integrating the key strategic areas into the planning process, the 
consequential delivery and evaluation scheme can be geared to align with 
the greater purpose of capacity building toward a more sustainable society. 
The six areas, identification of purpose, assessment of community, ICT risk 
and opportunity a

cess, initiatives h
sustainable societ

It is important to keep in mind that ICT is not 
instead a potential tool to facilitate the transition toward a sustainable future. 
Although, success is not achieved with teachers alone; administrators, 
infrastructure, governance, and communities all need to be engaged in the 
process. The focus on teachers and the education system in developing 
countries can enable emerging countries to develop in their own way. 
Shelley Schott, the Worldwide Teach Program Manager at Intel stated that 
by “giving [individuals] the opportunity to learn [it] allows them to lobby 
for something better” (2009). Through an improvement in the current 
planning process, the capacity building of teachers may trickle down to 
their students, the local community, 
whole. 

"Education is empowerment. It is 
democracy, to development whic

peace founded upon mutual respect
which creativity and knowledge 
education is nothing less than t

modern world." 

~Amman Affirmation 19

he country, and our global society

social justice. Indeed, in a w
an ever greater role, the rig



4. Discussion 

ities to build capacity; however, there is also an incredible amount 
of potential negative impact on communities if ICT and education is not 
m  
e  

ma ut 
atte ay 
only multiply and the negative may only increase.          

ICT enabled TTIs can able direction through 
sustainable educational policy.  Sustainable ICT and education policy 
should be developed from the national level of government; Ministries of 
Education (MOE) in particular. Having effective policy in place is a part of 
managing the ICT and education system. MOE’s have the responsibility of 
creating and enforcing policy that supports a viable and effective system in 
their country. By using the skills of a learned society, such as systems 
thinking, critical analysis, problem-solving, and innovative thought, the 
MOE’s can assess their current educational systems while reflecting on ICT 

The aim of this research was to analyze current ICT enabled TTIs through a 
perspective of Strategic Sustainable Development. This discussion 
highlights findings identified in the results and explores them in the context 
of numerous external factors that interconnect with the system. 

4.1 Points of consideration within the 
Strategic Planning Process Areas 

As identified in results, the main strategic point of intervention into an ICT 
enabled TTI in moving toward a sustainable society is in the planning 
process. A desired planning process for an initiative would utilize each of 
the six strategic planning areas and consider the internal and external 
conditions that could differentiate and fluctuate at each step.  Points of 
consideration for each strategic planning area are discussed below. 

1. Long term integrated Planning. As ICT enabled TTIs develop and 
expand, so does the need for proper management of the system. ICT tools 
have an incredible amount of potential positive impact upon vulnerable 
commun

anaged properly. Now is the time for all of the stakeholders, namely the
ducation community, the government and the private sector, to take

control and harness the positive potential. They should begin to plan and 
nage these types of initiatives in a strategic, sustainable way. Witho
ntion to management of the system now, the barriers to education m

 impacts of ICT 

 also be led in a sustain
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and education research and d
future. It is possible that ‘using ICT in education 

esign an adequate, sustainable policy for their 
could be a catalyst for 

change’ through enabling critical thinking skills (Brannigan 2009). 

 

However, if the policy makers do not possess the skills, then they are not 
able to see the larger picture of the system; therefore unable to develop 
holistic, sustainable policy. This creates a breakage in the learning loop of  

 

Figure 4.1. Learning loop for integrating sustainability. 

capacity building in the classroom which perpetuates a negative cycle (see 
Figure 4.1. Learning Loop). ‘Human capacity is needed to understand long-
term trends’ and create the ability to plan with a sustainable future in mind 
(Osgood 2009). By ICT enabled TTIs fostering human development and a 
learned society, there is a higher likelihood for people to grow up with 
opportunity for a livelihood, such as working for their national Ministry of 
Education, where they could apply the skills that they learned in the
classroom when they were young. 

2. Community Assessment. This type of Needs Assessment requires 
special attention when trying to plan strategically. Determining ‘who needs 
what’ can be a difficult and delicate task.  There is room for mixed 
opinions, conflict of interest and corruption at this stage.  It may be 
advisable to have a neutral party conduct the assessment as it should be a 
transparent and diplomatic process.              
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Outlining the Human Rights – National governments have a particular role 
in protecting the Right to Education.  In their country, it is their 
responsibility to provide the infrastructure needed for a school and an 
educational policy that guides how the school operates and teaches its 
students. The aim of the Human Rights Assessment is not only to ensure 
that the Right to Education is being upheld, but also to verify that the 
actions of the TTI are neither contributing to other existing violations nor 
creating new barriers to people exercising other human rights. 

 3. ICT Risk and Opportunity Impact Assessment. Assessing the potential 
risk and opportunity for ICT in a community is very important. Because the 
impacts of ICT are not well known, this type of assessment can be difficult, 
but still necessary to consider. The point is to consider the impacts of ICT 
as a ‘tool’ for education. What might be the impacts of the tool in the 
classroom? How might a tool help or hinder student learning, lesson 
delivery, problem solving, etc? The goal is to avoid ‘dumping’ ICT 
products for the wrong reasons and actually have a reflective plan of how 
they should be used in the classroom. Yes, ICT can provide aesthetic and 
aspiration value in vulnerable communities, but this is not the overall goal 
of capacity to work toward. With substantial thought and consideration 
allotted to the use of ICT, this also might help balance the ‘leapfrog’ trend 
that is happening. Taking the extra time for an impact assessment might 
help ident . 

toward sustainability, there is 

le solutions through their own 
means.  This may, or may not, be possible. 

ify whether or not it is really beneficial to ‘leap’ into ICT

4. Stakeholder Involvement. Our analysis happened under the assumption 
that all stakeholders possess a desire to work toward a sustainable future. 
This is a rather idealistic stance, yet the best working conditions were 
assumed to create the desired system. This may not be realistic for many 
reasons, such as private 
stakeholder agendas. 

In following the interest 

also the assumption that each 
stakeholder has the capacity 
and ability to fully understand 
the FSSD, to think critically 
and analytically of their own 
system, and to develop innovative, sustainab

 “[Time] is required to build 
collaboration and a working spirit 
of trust among the partners, who 

bring varying interests, viewpoints 
and resources to the table.” 

~Patti Swarts, Education Expert 
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In addition to holding the capacity, we also assume that stakeholders will 
hold an understanding, or develop an understanding, of the suggested 5 
process characteristics of cooperation, openness, transparency, 
inclusiveness and involvement (Benaim et al. 2008). Possible confusion is 
easily foreseeable if all stakeholders do not hold a common operational 
understanding of these characteristics. In support of these characteristics, 
there are also supportive process traits such as commitment, empowerment, 
dialogue, honesty, trust, and goodwill which may assist stakeholders in 

e same 
direction.  A solid commitment for action is also required and very 

E). The M&E of an ICT enabled TTI 
 of the system.  M&E feeds research.  Research feeds 

policy making. Policy guides initiative design ign 
2

in  that 
 v  the 

is also a second level to M&E; a process 
 an older 
xist, and that they are headed in the right 

developing relationships and building a common operational understanding 
(Benaim et al. 2008). Unsurprisingly, stakeholder relationships do not 
improve overnight, a considerable amount of time “is required to build 
collaboration and a working spirit of trust among the partners, who bring 
varying interests, viewpoints and resources to the table” (Swarts 2006).  As 
with most new and high risk ideas, good ‘buy-in’ takes a long time. 

 5. Shared Vision. As mentioned, the importance of having a shared vision 
amongst the stakeholders is high.  Each stakeholder needs to understand the 
vision on a personal level and what it means for him/her. In the experience 
of Stanley Nyomi (Expert Panel), a sustainability practitioner working in 
developing countries, “you need a shared vision of what a learning society 
is before you explore the vision for the tools” (2009). However, an 
understanding of the vision does not automatically mean action in th

important.  The famous quote “actions speak louder than words” touches on 
this idea of commitment.  With the understanding and commitment, it is the 
actions that will move a TTI in the right direction.  

6. Monitoring & Evaluation (M&
provides a large piece

.  And, initiative des
009). 

timely phases is required to ensure
ision. This happens on the ground at

initiative ensures that the stakeh

involves the stakeholders (Hooker 

Monitoring an ICT enabled TTI 
all actions are on track toward the
project or program level. There 
level. Monitoring the process of
relationships and commitments e
direction. Monitoring and evaluating the planning process amongst 
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stakeholders can help identify weaknesses or gaps in the system, and assist 

UN) is 
almost always a player in ICT enabled TTIs. The UN, and all of its parts, is 

he potential role of the 
UN to guide a shift toward sustainability is huge.  In an ideal system, the 

In a sense, the Millennium 

the tension pulling from 

with communication, effectiveness and efficiency. 

4.2 Added Points of Consideration  

Several further points are discussed below in consideration of the FSSD. 
The intention was to highlight the areas of impact where the ability to help 
or hinder an ICT enabled TTI is strong. Many of the points are interrelated 
and could be discussed from various perspectives. 

4.2.1 The UN and the ICT Sector 

Analysis and literature review identified that the United Nations (

used as a point of reference around the world for guiding development. The 
UN plays a central role in not only identifying and monitoring the needs of 
developing countries for the world, but also by providing definition and 
explanation around the social sectors, such as  ‘Education’, ‘Sustainability’, 
‘Human Rights’, and ‘Poverty’. The good thing is that the UN is very aware 
of the role that they play and the high level of influence which they hold. 
The UN openly discusses and outlines the nature of their involvement and 
guidance in the media and public documents, such as Kofi Annan’s ‘We the 
Peoples: The Role of the United Nations in the 21st Century’ (2000). Not to 
say that all of their actions are perfect, but fair to say that their international 
decisions are not made quickly, nor taken lightly.  T

UN would have the Strategic Sustainable Development Perspective 
integrated into all of their agencies’ actions, which would illuminate the 
lighthouse (backcasting) with definitions that include, explain and promote 
sustainability in every sector. 

Development Goals follow 
the structure of backcasting 
by outlining a desirable 
future, a common vision of 
achieved goals, by 2015.  
Current global society, feels 

“Technology is often seen as cure-all 
for ailing educational systems. 

However, technology cannot address 
systemic neglect. It must be included 

as part of a holistic approach to 
improved education.” ~Cody Cisco 

and Danica MacAvoy 
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where it stands, to where it would like to be. 

The project landscape and the relevance of ICT and education are also of 
important consideration. Inevitably, ICT tools are not always appropriate in 

 that may exist. 
Determining the viability of a community, as to say whether an initiative 

trategic in order to 
minimize risk and maximize benefit. Without a stable structure to begin, the 

es the educational system, as 
well as the larger social, political and economic circumstances. In particular 

l body of the organization to maintain the 
ha t a 
rts o ample, 
 ten 
t  the 

(Sho mpact 

vulnerable communities due to the multitude of barriers

would be relevant or not, can be a difficult and multi-faceted task. There is 
a high risk of damage to the community if it is not stable enough to 
integrate the capacity, but there is also a high risk of denying a community 
the potential opportunity to take on the initiative and flourish. The chosen 
landscape for a new initiative needs to be very s

initiative will likely not succeed. This includ

communities, the cultural moral may also need to be analysed in effort to 
assess private or negative exploitation of an ICT opportunity. Considering 
the context and project landscape is necessary because it ensures that 
actions are prioritized and strategic in creating capacity and new 
opportunity that leads in the direction of reaching compliance with the four 
SPs. 

The reality of the system through a business perspective of an anonymous 
ICT Consultant is that ICT and Education is an up-and-coming business 
with a new market (Gesci workshop 2009). While the purpose of ICT 
enabled TTIs may be supporting human development, it is possible for 
TTIs to also contribute to a possible future business market. An aspiring 
community with the opportunity and the capacity to grow may look to 
technology as a means for further development. This is quite relevant for 
the case of sustainability because it further emphasizes the need for a 
common vision, along with stable and strategic management of the system. 
From a structural perspective, ICT and education initiatives can sometimes 
function outside of the centra
focus and integrity for their c
conflict of interest with other pa
within a large ICT corporation
function within a CSR branch1 ra
objectives differ significantly 

                                                

ritable objectives which could presen
f the larger organization. For ex

such as Intel®, ICT enabled TTIs of
her than a global sales branch because

tt 2009). Internally this may i

 
1 Intel’s® current Teach program is part of their Corporate Affairs branch. 
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funding, accounting, metrics, and reporting on what the objectives are of 
the program and how they relate to the branch in place of the larger 

 and in tandem with successful ICT enabled TTIs. 

or disruptive] these new and sophisticated tools would have on bureaucratic 
and often archaic education systems in the developing world” (Swarts 
2006). The amount of information available which discusses the possible 

organization. 

Another issue is that the ICT sector and its products are not always moving 
toward sustainability. This implies that 
an ICT enabled TTI could never be 
considered a sustainable strategy if the 
products and tools themselves created 
barriers such as E-waste, dependence 
on mined materials, and/or increasing 
financial costs. This research 

recognizes that the successful application of the Strategic Planning Process 
Areas relies on a concurrent shift of the ICT sector toward sustainable 
product and service development. There is already evidence of Green-IT, 
product take-back programs, ICT product recycling, and sustainable 
product development (California Integrated Waste Management Board 
2008; Rolf et al. 2005).  The hope is that the system of ICT will continue to 
adopt and expand more sustainable practices in continuation with current 
trends

The ICT sector will also play 
a role in shifting their 

products and services toward 
sustainability. 

4.2.2 An ICT Society 

One concern for the development of ICT and education is the implications 
on the social fabric of a community. The impacts of ICT on areas such as 
business, education, industry, infrastructure, are severely understudied 
concepts for both the 
developed and developing 
worlds. Due to the “speed 
of innovation and change 
of emerging technologies, 
it is difficult to predict 
with any measure of 
certainty not only what 
technologies would be 
most suitable for the educational sector, but also what impact [constructive 

“…what impact [constructive or 
disruptive] these new and sophisticated 
tools would have on bureaucratic and 
often archaic education systems in the  

developing world.” 
~Patti Swarts, Educational Expert 
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impacts of ICT on the social fabric is low. Perhaps this is due to the 
complex nature of the social system as it exists now or the inability to 
predict the future.  

communities will have access to. T
that are culturally and contextually
es or
Englis  appro
(In De
demand f to speak E
cultural implications of integratin

modern tools and leaping over outdated barriers. From an educational 
 also refer to the potential leaps that can be 

made through the increased access to information. But even though ICT 

technology 
's poverty 

2009). 
w 
ict  that 
s v 9). 
l to bring new and exciting developments to 

s the essed, 
ard sustainability. In the current reality, 

Another point of interest is the usefulness of the online information that 
he developing world has a right to ICT 
 relevant for their use. Currently, it is 
ldwide internet users speak English, yet 
ximately 80% of information online 

sal 2008-2009). This creates a growing 
nglish.  What are the societal and/or 

g current ICT into different cultures 
worldwide?   

4.2.3 The Pace of Change 

A popular term right now in the ICT enabled TTI system is “leapfrog”. The 
Leapfrog Institute at the University of Minnesota describes leapfrogging as 
“jumping over obstacles to achieve goals” (Harkins 2009). This refers to 
using technology as a way move a society into the future by adopting 

timated that less than 30% of w
h is the language of

ternet World Statistics 2008; 
or individuals 

perspective, leapfrogging can

offers the potential to progressively leap 
further and faster, both Bill Gates 
(Microsoft) and Steve Jobs (Apple) 
agree “that information 
cannot solve the world
problems” (Ellison-McGee 
leapfrog a system into a ne
the future is not clearly dep
“nothing in education move
Leapfrogging has the potentia
ICT and education, as long a
analyzed, and strategic tow
leapfrogging creates pressure on developing countries to “adopt new 
technologies because of the claims that these technologies could do to aid 
and leapfrog their development, without really understanding the potential 
and reach of the technologies, or without having analyzed their 

 Why 
society if 
ed? Shelley Shott of Intel commented
ery quickly; nor should it” (Shott 200

 leaping actions are thoroughly ass

“Nothing in education moves 
very quickly; nor should it.” 

~Shelley Shott,  
e  Intel and former Teach r
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environments and contexts for appropriateness, applicability and 
impact”(Swarts 2006). The direction of the development is of more 
importance than the rate at which it develops. 

                                                                    

Another strategic challenge of implementing a multi-stakeholder initiative 
itiative where stakeholders range from 

mmitment. 

 
f c 
 an

eme  in 

In addition, developing countries are entitled to guide their own projects, 
build their own communities and possibly make mistakes; just as developed 
countries did. However, one difference is that developing countries do not 
have the resources, the structure, or the wealth to make the same mistakes 
of the same magnitude to which some developed countries have done. 
Possible grave mistakes, such as the adoption of irrelevant and 
unsustainable ICT tools into education, could damage a vulnerable 
community economically, socially and politically to the point of impossible 
recovery.        

is the understanding of time. In an in
all different sectors, the aspect of time varies.  Brendan Tuohy loosely 
described how stakeholders might perceive planning differently (Gesci 
workshop 2009). The United Nations plans in decades, whereas 
Governments plan in years. NGO’s plan in months, while ICT companies 
plan in weeks. A common understanding and agreement is necessary. A 
clear timeline is a delicate and vital component of proper planning. When 
planning strategically toward sustainability, a thorough understanding of 
the timeline  is needed from each of the stakeholders, as well as an 
understanding of what it means for their co

As outlined in results, it was suggested 
‘predict’ what is coming next is a use
management of the system, Backcasting is
initiating the type of guidance and manag
the future. With a thoughtful understanding of where to build toward, the 
potential negative impacts of ICT and education are decreased. The 
development of the system should not be focused on mitigating the 
problems that arise. The ICT enabled TTI system should focus on strategic 
actions that move forward in acknowledgement of the barriers, and in 
alignment with the shared vision. 

to stakeholders that trying to
ul idea. To create strategi

 extremely relevant tool for 
nt that is needed now, and
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4.2.4 Sustainability and Human Capacity 

Within the current ICT enabled TTI system in a developing country, we 
expected to uncover a consideration for sustainability. While the word 

the whole systems 
perspective. Then again, the lack of understanding for the whole system is 

eet human 
needs and exercise human rights. By guaranteeing the Right to Education, 
human capacity or ‘learning how to learn’ is made possible. Through 
learning, capacity skills such as problem solving, critical thinking, and 
analysis can assist people in exercising their Right to Health, Right to 

‘sustainability’ frequently appeared in the literature and interviews, the 
concept implied behind it was not the holistic perspective as defined by this 
research. The mention of sustainability was limited to the scope of the 
initiative’s system boundaries and referred to the local community taking 
ownership of the initiative and being able to ‘sustain’ it without the 
assistance of external stakeholders. In speaking with Saskia Harmsmen 
regarding the various initiatives being implemented by IICD, sustainability 
was described as an on-the-ground, project specific type of concept.  Local 
ownership is quite important, but the definition lacked 

somewhat understandable for several reasons. First, ICT and Education is a 
relatively new and complex system with many unknown or under 
researched components. Second, there is not an immediate recognizable 
link between ICT, education and sustainability. As this research highlights, 
there is a direct potential relationship between them. And third, the whole 
systems perspective of sustainability is also new and complex and not 
currently used on a global scale.  Fortunately, the larger view of 
sustainability is catching on.  As Mark Dougherty, a teacher in the United 
States (Expert Panel) commented, “These ideas are valid, and I like that it takes 
the path of a “whole systems” understanding, which is really the only way to look 
at sustainability” (2009). 

The UN Human Development Report clearly identifies investing in ‘human 
development – health and education’ as a major component for eliminating 
poverty (1997). A whole systems view fosters sustainable human 
development by considering ecological and social conditions together in 
building human capacities and abilities in moving toward a sustainable 
society. ICT enabled TTIs are one way of contributing to a sustainable 
society through building these human capacities.   

Understanding the holistic purpose of capacity building creates 
communities that are enabling themselves to live better lives, which 
eliminates poverties through creating new opportunities to m
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Nutrition, Right to Livelihood, as well as others (See Appendix C). 
Therefore, it could be said that a community shifting toward building a 

 support of use of ICT in developing countries, our 

le society? 

sustainable society is simultaneously contributing to the alleviation of 
poverties.  Another point worth mentioning here is the potential of this 
capacity to promote tangible change within communities. Focusing on 
human development and building capacity at the individual level is 
imperative, but so is the focus on the next step. The next step is being able 
to mobilize all of these individuals with capacity together and harness the 
potential that they now hold as a community.   

4.3 Scope & Validity 

The ideas presented in this paper are aimed to address the process of the 
defined system. Neither the structure of the education system, nor the 
structure of a common Teacher Training Initiative is addressed. It is 
suggested that ‘the sustainability lens’ used from the very beginning of the 
TTI planning stages.  Using this lens, the research identifies areas where 
ICT enabled T.T.Is can improve their process in order to plan and 
implement ICT enabled T.T.Is which contribute to a shift toward a 
sustainable society. 

The researchers recognize that there are key areas of study that were not 
included due to time and scope constraints.  Even though there is no larger 
consensus regarding the
research discusses the potential positive impacts of using ICT in the 
education system in supporting a move toward a sustainable society.   

Some areas that the researchers believe to be crucial for the success of their 
findings are:  

• E-Waste, Green IT and the sustainability of ICT products 
• Societal impacts of access to the internet: the negative as well as the 
positive. How can this contribute to a sustainab
• Comprehensive strategic sustainable cost-benefit analysis of ICT 

integration in developing countries 
• The relevance of ICT integration into schools and communities 
• ICT and Education National Strategies 
• Comprehensive strategic sustainable cost-benefit analysis of ICT 

integration in developing countries. 
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Academic perspective: The ideas presented around Sustainability have been 
in practice for 20 years. They have proven success for numerous private, 
public and not-for-profit bodies, such as The Natural Step. 

The FSSD as a generic model provides a comprehensive and logical way of 
approaching Sustainability. We understand the value of this model and are 
confident in its potential to shift nearly all sectors toward Sustainability.   

We feel confident that our theoretical ide
application of the FSSD, including the Strategic Sustainability 

as presented through the 

Development Perspective, the Sustainability Principles, Backcasting, and so 
ademic learning, critical thinking and 

practical skills. 

 evaluation, positive and sustainable changes could 

ed to 

ries and 

d methodological approach: 

ems perspective. We addressed 
the specifics of projects in a general sense. 

forth are representative of our ac

Theoretical perspective: We are also quite confident in the theoretical ideas 
presented around an ICT enabled TTI. Our findings and points of 
consideration were derived from thorough research, case study analysis, 
workshop participation, and were tested on our Expert Panel. We believe 
that if the planning process of an ICT enabled TTI considered sustainability 
in the areas of long-term integrated planning, community assessment, ICT 
risks and opportunities assessment, stakeholder relationships, shared vision, 
and monitoring and
occur in the system. 

Practical perspective: We recognize that our findings are quite idealistic.  
The reality of having numerous stakeholders from different sectors politely 
discussing a collective initiative toward a sustainable society is slim; but 
not impossible as there are many seeds of change currently being plant
help society grow in new directions. We believe in the practical application 
of our key findings for the planning process. Our findings in practice could 
crea ate n ICT enabled TTI that could positively impact all beneficia
satisfy all stakeholders. Overall, we believe our findings can help contribute 
to the strengthening of our global social fabric. 

4.3.1 Strengths of Research 

Strengths of General Research. Structured an
We utilized the FSSD for complex systems analysis towards sustainability. 
This allowed for analysis with a whole syst
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Interviews with key experts in the field: We had the opportunity to have 
meaningful conversations with the non-governmental sector, the ICT sector, 
and sustainability practitioners. We spoke to several organizations about 
their in-country projects, the various roles they play, and their current level 

ls 
working in the applicable sectors to review our work and provide critical 

rch analyzed: We expected to find a balance of a negative 
cases for ICT and education, as well as positive cases, which we did. The 

: Business for Social Responsibility provided external 
guidance throughout the research project. The organization intends to 

ur research primarily built 
from the social sciences including education, ICT, sustainability, project 

  

of integration of sustainability 

Expert panel review: Midway through our research, we asked individua

feedback based on their perspective. These included the education sector, 
the business sector and the NGO sector including a sustainability 
practitioner perspective and a human rights perspective.   

Breadth of resea

barriers to education, particularly access to education, the barriers to ICT, 
and the combined barriers of ICT and education are frequently identified 
and discussed by all stakeholders involved in the system. Conversely, the 
ICT benefits for education, such as access to information and curriculum, 
were also mentioned. The resources found were easily accessible and 
provided applicable information. The reporting of success stories, lessons 
learned, as well as research of cutting edge themes, was also available. 

Future use of research

utilize some of the findings to share amongst sustainability practitioners 
and the business community. 

Strengths of Specific Findings. Large sample size utilized for analysis: 
Information was collected and reviewed from a variety of print and digital 
sources on a large scale. The results were compiled and reduced to a 
particular focus and manageable scope. 

Built on previous research in various fields: O

management, the developing world. 

Validity of findings was supported by Expert Panel and Working 
Professionals: an effort was made to continually verify and expand upon 
our ideas with input from our experts and professionals. The identified 
findings in this research are validated ideas.
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4.3.2 Weaknesses of Research 

Weaknesses of General Research. Time and scope: Regrettably, we did not 
have the opportunity to test our findings in a practical form. We realize that 
the information provided would be more validated had we been able to test 
them in an ICT enabled TTI planning process and discuss the outcomes. 

Lack of FSSD application in developing countries: The application of the 

al gain from using ICT, but does not reflect 

Emerging field of studies: The amount of and quality of the existing 
research and reporting was sometimes low due to the ambiguity of the 
language and the resources available. 

FSSD to aid in planning and decision-making has occurred mainly in 
developed countries.  Our research is built on the assumption that the FSSD 
is applicable across all cultures in all societies. 

Weaknesses of Specific Findings. Case study specifics and level of analysis 
were unsatisfactory: Despite significant efforts, contact with the individuals in 
charge of the case studies was not possible until the end of the research. We 
were unable to go into great depths with our analysis. Experts from NGOs and 
the ICT sector provided general insight as well as reports from the field. But 
we were unable to incorporate and receive a solid commitment from the ideal 
case studies for a more in-depth analysis. 

Risk vs. Opportunity analysis requires significantly more depth: The level 
of risk and the level of opportunity associated with ICT are quite high.  This 
research discusses the potenti
thoroughly on the potential damages of ICT. Simply stated, ICT products 
are not currently sustainable, as defined by the Sustainability Principles. 
However, we continue to support our project in hopes that ICT companies 
will continue to advance their level of awareness. 

58 



5. Conclusion 

 
Based on this analysis, an intervention in the current planning process of 
ICT enabled TTIs can assist the transition from unsustainable education 
strategies to strategic sustainable capacity building initiatives. This 
transition toward sustainable human developm

"Perhaps never before have the needs of human society and the 
objectives of education been so closely linked, nor has education 
ever had so compelling a rationale and so urgent a responsibility 
to contribute to the societal change needed to ensure the survival 

of the planet and a sustainable future" 
~Jean Perrar

ent will enable ICT enabled 

impact on society, their use must be strategic. Their input into the education 

I may be designed. Most 
projects fail because they do not adequately address the current barriers. 
Yet barrier removal is not the only aspect that needs to be addressed. 
Without the greater purpose and benefit of ICT enabled TTIs to build 
capacity, most projects are designed to fail society. 

The six strategic areas recommended for sustainability integration into 
planning include: long-term planning, community assessment, ICT risk and 
opportunity assessment, stakeholder relationships, shared visioning, and an 
evaluation scheme. This intervention in the current system acts as an 
immediate catalyst for the key stakeholders including government, the 

TTIs to develop in accordance with ecological and human development 
needs through one integrated initiative. Intervention in the current planning 
process became a clear necessity, as the current reality revealed many 
downstream symptoms of the existing planning process, including a 
landscape littered with unutilized equipment that went from sources of 
innovation to financial and health burdens in the developing world. Since 
ICT contains significant ecological and social risks and pose an unanswered 

sector, and specifically teachers, a hub of connections to the education 
community and society, is a strategic first step. Yet this investment must be 
done with the intent to build capacity for individuals to meet their needs, 
not capacity solely to use and integrate ICT into the lives of the growing 
global population. By intervening and integrating key sustainability steps to 
assist the planning process to adopt systems thinking with open 
communication, a more effective ICT enabled TT
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private sector, NGOs, and the
areas are targeted to encour

 education community. The strategic planning 
age sustainability from the fixed idea of an 

initiative, to the design, through implementation, and into the final success 
story, or lesson learned. The sustaina
give nning 
pro

The create 
a better understan ent, as highlighted 
in the scope, include testing in the field. An opportunity for 

rther investigation into the suggested areas of research, the Real Change 

bility lens and process suggestions 
 a baseline of reference for success at each stage of the pla

cess.  

refore, areas for possible future research to further this study and 
ding of Strategic Sustainable Developm

these findings 
fu
program and affiliate of BTH, is a key possibility for further research. This 
research is in alignment with the Real Change program’s values and 
approach. In specific, the findings of this research may aid the Real Change 
program in the areas of societal change, strategic planning, and active 
stakeholder participation and engagement.  

Through additional research and application in the field, the suggestions for 
planning improvement may be able to be ‘scaled-up’ to apply to sustainable 
human development initiatives in general and aid our society in meeting the 
challenges ahead of us. Based on the fundamental tenet that education 
builds capacity within an individual, and teachers are the hub for this 
capacity building in the formal education sector, ICT holds a lot of potential 
for strategic investment. Through building capacity, meeting needs, and 
protecting rights, Education enabled through ICT can encourage a shift 
toward a sustainable society and position people in a better place to 
contribute toward the development of a sustainable society. Through 
strategic process planning, ICT can work towards becoming not only a 
sustainable tool, but an important tool in shifting our global society towards 
a sustainable future. 
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Appendix A: The Cylinder and Funnel 
Paradigms 

Cylinder paradigm – an impact 
perspective 

Funnel paradigm – a systems 
perspective 
In reality... It’s believed that... 

...social/ecological impacts are 
isolated events. 

...social/ecological impacts are 
interconnected through systematic 
errors of societal design. 

...social/ecological impacts 
come and go. 

...society is on a downhill course – 
the very conditions for 
social/ecological welfare are being 
systematically undermined. 

...sustainability is an unrealistic 
vision of a perfect world among 
dreamers. 

...pollution, toxicity, loss of species 
and murder are likely also to occur 
in a sustainable society. The 
importance is to move away from 
the cylinder paradigm. 

...the impacts we have are the 
ones we see. 

...the worst impacts are the ones we 
don’t see yet. 

...impact perspective is 
sufficient for social and 
ecological audits and corporate 
social/ecological life‐cycle 
assessments. 

...meaningful social and ecological 
audits and corporate 
social/ecological life-cycle 
assessments require a principled 
sustainability perspective. 

This chart was derived from Robert et al., 2007. 
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Appendix B: Human Needs Matrix 

 

(Max-Neef 2008) 
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Appendix C: Universal Declaration of 
Human Rights 

Preamble 
Whereas recognition of the inherent dignity and of the equal and inalienable 
rights of all members of the human family is the foundation of freedom, 
justice and peace in the world,  

Whereas disregard and contempt for human rights have resulted in 
barbarous acts which have outraged the conscience of mankind, and the 
advent of a world in which human beings shall enjoy freedom of speech 
and belief and freedom from fear and want has been proclaimed as the 
highest aspiration of the common people,  

Whereas it is essential, if man is not to be compelled to have recourse, as a 
last resort, to rebellion against tyranny and oppression, that human rights 
should be protected by the rule of law,  

Whereas it is essential to promote the development of friendly relations 
between nations,  

Whereas the peoples of the United Nations have in the Charter reaffirmed 
mental human rights, in the dignity and worth of the 

human person and in the equal rights of men and women and have 
etermined to promote social progress and better standards of life in larger 

freedom,  

Whereas Member States have pledged themselves to achieve, in co-
operation with the United Nations, the promotion of universal respect for 
and observance of human rights and fundamental freedoms,  
Whereas a common understanding of these rights and freedoms is of the 
greatest importance for the full realization of this pledge, 

Now, Therefore THE GENERAL ASSEMBLY proclaims THIS 
UNIVERSAL DECLARATION OF HUMAN RIGHTS as a common 
standard of achievement for all peoples and all nations, to the end that 
every individual and every organ of society, keeping this Declaration 
constantly in mind, shall strive by teaching and education to promote 
respect for these rights and freedoms and by progressive measures, national 
and international, to secure their universal and effective recognition and 

their faith in funda

d
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observance, both among the peoples of Member States themselves and
among the peoples of territories under their jurisdiction. 

 

 

Right to Education
•(1) Ever
elemen

yone has the right to education. Education shall be free, at least in the 

r human rights and fundamental freedoms. It 
e and friendship among all nations, racial or 

tary and fundamental stages. Elementary education shall be compulsory. 
Technical and professional education shall be made generally available and higher 
education shall be equally accessible to all on the basis of merit.

•(2) Education shall be directed to the full development of the human personality 
and to the strengthening of respect fo
shall promote understanding, toleranc
religious groups, and shall further the activities of the United Nations for the 
maintenance of peace.

•(3) Parents have a prior right to choose the kind of education that shall be given to 
their children (Article 26).
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(1) Everyone has the right to work, to free choice of 
employment, to just and favourable conditions of work and 
to protection against unemployment. 
(2) Everyone, without any discrimination, has the right to 
equal pay for equal work. 
(3) Everyone who works has the right to just and favourable 
remuneration ensuring for himself and his family an 
existence worthy of human dignity, and supplemented, if 
necessary, by other means of social protection. 
(4) Everyone has the right to form and to join trade unions 
for the protection of his interests (Article 23). 

(1) Everyone has the right to a standard of living adequate 
for the health and well‐being of himself and of his family, 
including food, clothing, housing and medical care and 
necessary social services, and the right to security in the 
event of unemployment, sickness, disability, widowhood, old 
age or other lack of livelihood in circumstances beyond his 
control. 
(2) Motherhood and childhood are entitled to special care 
and assistance. All children, whether born in or out of 
wedlock, shall enjoy the same social protection (Article 25). 

Right to 
Standard 
of Living 

Right 
to 

Work 

(1) Everyone has the right freely to participate in the 
cultural life of the community, to enjoy the arts and to 
share in scientific advancement and its benefits. 
(2) Everyone has the right to the protection of the moral 
and material interests resulting from any scientific, literary 
or artistic production of which he is the author (Article 27). 

Right to 
Community

(1) Everyone has duties to the community in which 
alone the free and full development of his 
personality is possible. 
(2) In the exercise of his rights and freedoms, 
everyone shall be subject only to such limitations as 
are determined by law solely for the purpose of 
securing due recognition and respect for the rights 
and freedoms of others and of meeting the just 
requirements of morality, public order and the 
general welfare in a democratic society. 
(3) These rights and freedoms may in no case be 
exercised contrary to the purposes and principles of 
the United Nations (Article 29).

Right to 
Personality 
Development

Education is a ‘Gateway Right’ toward other human rights, such as: 

(UDHR, 1948) 
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Appendix D: Interviews 

 



Appendix E: Expert Panel 
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Appendix F: Stakeholders in Detail 

Government. The government role is typically played by the Minister of 
Education or an individual within the Ministry for national-scale ICT 
enabled TTI. From there, government officials and policy-makers may be 
involved on an ‘as needed’ basis dependent upon the ICT enabled TTI as 
input stakeholders. 
 
Private Sector. The private sector role is played by an ICT company, of 
medium to large sizes for this analysis. Corporations such as Microsoft and 
Intel have comprehensive education programs as part of their larger 
business (Learning 2007; Intel 2009). In the case of ICT enabled TTIs in 
developing countries, their involvement typically stems from the Corporate 
Affairs branch, which includes Corporate Social Responsibility, 
Philanthropy and/or Philanthropy, and Corporate Global Governance (Shott 
2009). Other members from the private sector may be a general stakeholder 
or an input stakeholder, but they were not found as part of the key 
stakeholders in the cases analyzed. 
 
Non-Governmental Organization. NGO involvement may shape, aid, or 
help build the ICT enabled TTI depending on the type of NGO and the time 
in the process in which they became involved. NGOs such as the 
International Institute for Communication Development (IICD) play 
facilitating and convening roles to help the stakeholders effectively plan the 
project (IICD 2009). Other NGOs may provide communication and 
connection with the local community for implementation. The type of NGO 
may be decided by the Ministry of Education along with the other key 
stakeholders involved in the process, conversely the NGO may further 
engage the Ministry of Education to enhance or continue projects. 
 
Education Community.  The Education Community includes the school 
administration, including teachers, students, and the local community 
directly tied to the school. Typically, this includes the individuals within the 
education community on a high level, such as district representatives. Then 
it filters down to the school administrators on high levels such as principals, 
then teachers, and lastly to students.  
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Appendix G: Barriers 
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Appendix H: Opportunities 
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Appendix I: Professional Development 
for Teachers 

 

(Trucano 2005). 
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 Appendix J: Planning Process Questions

1. Identification of Purpose
‐ From a whole systems perspective, why is this project being 
proposed? 
‐What does it aid?                                   
‐What larger national and international efforts does this project 
contribute toward?

2. Community Assessment
‐ How will a needs‐based assessment be designed and 
implemented?
‐ How will the Human Rights assessment be designed and 
implemented?
‐ How will the results been taken into consideration?

3. ICT Impact Assessment
‐ Is the focus of this ICT assessment sustainable and holistic?
‐ How will the results influence the prioritization of the ICT enabled 
TTI? 
‐ How is ICT a strategic and appropriate tool for this initiative?

4. Stakeholder Involvement
‐ How will each stakeholder review their role and potential 
contribution using a whole systems perspective? 
‐What is the level of understanding of each stakeholder after 
reviewing the five areas of barrier removal; cooperation, 
involvement, inclusiveness, openness, and transparency? 
‐ How does each stakeholder consider the question “What is my 

 good for?” 
‐ Have new and potential stakeholders been identified?
organization

5. Shared Vision
‐ How does this ICT enabled TTI address the needs of the teachers?
‐ How does the vision describe and include capacity building within 
sustainability constraints?

6. Monitoring and Evaluation
‐ How will the targets reflect the results of the needs, human rights 
and ICT assessments?
‐ Are they in line with the vision of a sustainable society?
‐ How will the element of adaptability also been incorporated for 
the changing demands and needs of the community over time?
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