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Abstract

ICT (Information and Telecommunication Technology) is certainly playing a key role in the recent extraordinary economic and human development. However, despite these advancements, the human civilization is far from a sustainable development model. The comfortable lifestyle of the advanced economies is placing an unequivocal toll on the natural environment as well as on the future generations and a large portion of the rest of the world’s citizens. Moreover, the recent economic history has demonstrated that technological and scientific advancements promote progress thus increasing the gap between the have and have not. 

ICT is not an exception to this paradigm and the fact that ICT is a formidable enabler of many other development factors makes the reflection on the employment of ICT for a more sustainable and equitable development extremely important. While the business field of ICT applications keeps expanding and becoming more and more sophisticated little or nothing is done to identify opportunities and strategies to use this powerful tool for sustainable purposes. 

A recent outburst of interest towards the so-called digital divide focuses mainly on the unequal opportunities for citizens to access Internet. While this is an important aspect of human development it is not instrumental to lift two billion people out of extreme poverty or to reverse the loss of natural services. It is instead necessary to first recognize the uses of ICT within productive activities as well as the public and social services and subsequently to identify how ICT can contribute to make these activities more sustainable. ICT is in general extremely flexible and can be adapted to a wide array of activities for a variety of purposes. Unfortunately, given the scarcity of resources available to not profitable (in monetary short term) endeavors, it is crucial to optimize this research and to identify the most economical solutions. To this end it is necessary to reach a broad agreement on a reference framework to coordinate all the disparate efforts and reap every single little contribution to this noble objective.
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Introduction

Despite the great economic, scientific and technological advancements of the last fifty years, the current global development model is questionably sustainable in the long term. For many thousands of years human civilizations have evolved within unbreakable carrying capacity limits. From the dawn of humans to the sixteenth century, population has been kept well below the size of 1 billion by mismanagement of the ecosystem, natural disaster or pandemics in a grim balance of high birth rate and high mortality rate. Only with the advent of the Agricultural Revolution, and later the Industrial Revolution that brought great scientific and technological advancements, did the human conditions improved to the point to allow the population to surpass 1 billion at the beginning of the nineteenth century. Before the end of the twentieth century humans increased their presence on the planet by about 80 million a year, leading to the current overpopulation of about 6.5 billion on the way to about 9.1 billion by the year 2050 (according to the fairly optimistic U.N. Population Division's projection
).

From many points of view, even all of the planet's resources would result insufficient to allow these 9 billion people to live a decent life. Thanks to the great improvement of the Green Revolution, global food production has been able to keep up the pace with the population increase, but many ecosystems' elements that allow this agricultural output as well as other indispensable natural services like water, air and soil, are being exploited and degraded at a rate faster than they need to replenish or regenerate. Furthermore, with the recent internationalization of most economic activities the repercussions of this economic model have increased enormously, reaching every corner of the planet and rising justified concerns and legitimate questions.

Sustainable Development

Sustainable Development (SD) is a very logical paradigm that sprung from these doubts and that attempts to reconcile the economic progress with the human development and the natural environment. The UN “World Commission on Environment and Development” defined the term in 1987 as a form of development that “meets the needs of the present without compromising the ability of future generations to meet their own needs”. It is clear from the environmental degradations that we witness every day and the scientific projections of the near future shortness of basic ecosystems services that the current development model is not sustainable. At its core, Sustainable Development is based on the concept of equity. The current generation does not have the right to reap the future value of the natural assets upon which human life depends on. Or we shall not be praising the human elevated spirit since our life is based upon what generations before ours have left. 

However, if we are to believe in this concept, the current system is right now not (ethically) sustainable in that it is robbing a sizable portion of the current generation from the value of the world’s natural assets. It is, in fact, sadly and bluntly accepted that the wealthy fifth of the world’s population live way above the average standards by reaping the current and future values of all of the ecosystem’s services and in spite of another fifth of the world’s citizens that barely survive extreme poverty and chronic hunger. Ironically, with the recent globalization of most economic activities, as the world’s total wealth has reached unprecedented levels, the differences between the poorest and the wealthiest has also increased tremendously. 

Substantial corrections are necessary to address the incompatibility of many economic activities with the natural environment as well as to strengthen human capital and narrow the gaps between rich and poor throughout the world. Although the international community agrees on the definition of the problem and, to some extent, to its causes, it is fundamentally impossible to agree on the real measure to seriously tackle the most urgent and devastating issues. The best attempts emanate from the many global forums and institutions, in general organized or sponsored by the United Nations (UN). Some of the most relevant of these symposiums are the 1992 “Agenda 21”, the 2000 “Millennium Declaration” and “Millennium Development Goals” (MDGs), the 2002 “World Summit on Sustainable Development” (WSSD), the 2005 “Millennium Ecosystems Assessment” and the 2003-2005 “World Summit on the Information Society” (WSIS) which has as its mission “to harness the potential of information and communication technology to promote the development goals of the Millennium Declaration.”

Although there are many reasons for wealthy countries to aggressively pursue their own sustainability (after all they are the major consumers of natural resources) a large part of the international efforts focus on the attempt to improve the grim life conditions of the poorest populations while, at the same time, researching economic and human development alternatives to the practices from the beginning-of-industrial-revolution that many developing countries tend to undertake. At the contrary of the eighteen-century in fact we now know that any human society should avoid the many pitfalls of that era, for the members of that society’s dignity and for the well being of the world citizens, current and future.

We now posses, beside a vast and articulate knowledge, a large set of instruments and technologies that should be employed to leapfrog some of the early industrialization drawbacks and to aim at a more equitable production and distribution of the society’s wealth. Some of these technologies are “heavy” and they are indispensable in order to provide and maintain a society’s basic infrastructure and citizens’ services. A modern society needs to have transportation infrastructure, houses, schools and hospitals, tractors and hammers, desks and beds, shoes and clothes and all the basic human necessities. A growing portion of modern economies is related to “light” technologies, the new technologies that instead of concerning the production and distribution of goods permit the production, treatment and distribution of information, knowledge and services allowing to increase the productivity of a multitude of economic activities of the old and new type. Old and new economic activities are equally important and they are strictly intertwined to each other. There is a need to have available information and knowledge in order to decide what to produce, how to optimize production, other types of informational activity to make the product known, to handle its sale and to keep some account of this.

ICT

Some especially versatile and pervasive “light” technologies which have assumed a very significant economic weight and that foster the post-industrial phase of many economies are collectively identified as Information and Communication Technologies or ICT. In the past 20 years the traditional telecommunication technologies have steadily moved from analogical to electronic technology and this has opened the path to a profound, seamless and fast convergence of devices and services with the increasingly powerful information management systems. Substantially, today all the information (from a patient medical record to Mars pictures, from the US trade deficit to the latest movies) is stored and transmitted in digital format (which is the “language” that computers were born with).

None of the world leading economies would had reached and maintained their privileged position without the recent massive adoption of these technologies that are allowing to efficiently managed many complex economic (but not only) activities. ICT is increasingly permeating all of the economic and social activities within the modern societies. It is the evident backbone of the telecommunication infrastructure as well as being the vital component of the productive apparatus and the social organization. While it is immediate to realize that without these technologies we would not be able to make a phone call, in our modern economies we would not be able as well to receive our salary, or to check-in into a hospital or to drive our car or to attend school. Behind the scenes, ICT is increasingly used to control and manage most of our every day activities and processes (from fresh water provision to mass transit, from business deals and international financial market to wild life preservation) at a rate at least as rapid as the one to which we are invaded by electronic fancy entertainment gadgets.

Like there are large gaps among world populations with regard to culture, income and consumption, there is also a significant and, unfortunately widening, gap in the spread of these technologies. The term “digital divide” refers to this difference in the availability and adoption of these technologies but there are different connotations within this general definition. Many authoritative studies and honorable efforts focus on the private consumers’ lack of Internet connection because this is a highly visible trend in developed societies and it is praised for the last decade surge of the “new-economy”. Although the private use of Internet is an important aspect of the latest period of many post-industrial economies, it is not the key factor able to foster a sustainable economic development of poor populations. It is the ICT behind the scenes, the one that powers the economic and social activities, the one that allows more efficient industrial and agricultural production, the optimization of public services and the modernization of the government activities that must be the chief concern of the digital divide analysis aiming at the international Sustainable Development. 

In most of the developing countries the highest ICT priority should be focusing on the public sector. In these countries, in fact, the public sector provides vital services to the citizens like healthcare, welfare and education that could be greatly improved by the adoption of ICT, both as internal organization rationalization and as delivery of the service to the recipients. In these weak economies the influence of the government on all the productive activities is of the maximum importance. In general, in fact, the public sector plans and supports traditional activities like agriculture and basic infrastructures as well as more sophisticated ones like domestic credit, scientific research, international trade and more. Without strengthening the public sector ability and efficiency to carry out these responsibilities it will not possible to achieve the development goals so necessary to the human dignity. ICT can and must be adopted to enhance the capacity and effectiveness of the public sector. In many developing countries the public sector should be (one of) the major ICT user in order to stimulate the market, to promote the related human capacity and to sponsor the creation of local content, all of which will trickle ICT to the whole society. Unfortunately this vision of the issue has not found adequate attention if even a recent ICT market report by the “Organisation for Economic Co-operation and Development” (OECD), states that “statistics on ICT use in government are scarce” (OECD, Measuring the Information Economy, 2002, p. 78).

For many years the international development community has been debating whether the topics concerning ICT should be included in the sustainable development goals or if this field was not relevant to disadvantaged communities and it was to be put aside in favor of dedicating more resources and efforts to much urgent problems like malnutrition and fatal diseases. Indeed disfranchised people of developing countries need foremost water, food, medicines and shelter, but the local building capacity concept, implicit in the Sustainable Development goals, has brought the community to appreciate the role that technology, in general and ICT in particular, can play to this end.

MDG: Framework for International Sustainable Development

In September 2000 the United Nations held the “Millennium Summit” which adopted the “United Nations Millennium Declaration” which emphasized fundamental human values like freedom, equality and tolerance as well as the principle of shared global responsibility in respecting the natural environment, ensuring peace, protecting the vulnerable and promoting sustainable development and good governance. From the “Millennium Declaration” sprung the eight Millennium Development Goals (MDGs) which provide a framework and a common strategy in order to better organize, accelerate and monitor the international efforts aimed at reducing some of the worst aspects of the lives of some 2 billion people, one third of the planet’s inhabitants, by the year 2015. This framework sets up very deliberate and targeted interventions that encompass many facets of a sustainable human progress, starting with the eradication of hunger and extreme poverty and linking these issues to the necessity of investments (not only financial) in areas that will bring about benefits in the future such as building infrastructures, strengthening economies, promoting human capacity, encouraging eco-friendly agricultural practices and sustaining health systems (see Appendix A for MDGs details).

Today, the vast majority of international development programs fall within the MDGs frame and it is important to recognize the basic concept that inspires this endeavor, which is to build local sustainable capacity with an emphasis on the natural environment. Many studies demonstrate that the past 50 years dramatic increase in consumption of ecosystems services,  including fresh water, fisheries, forest, land, air and water, have brought great prosperity to many people but they have also impoverished and marginalized other people whose life is strictly dependent on these key services. The Millennium Ecosystems Assessment and other studies highlight the links that exist between extreme poverty and ecosystems degradation.

For the purpose of this research, some key concepts common to several of the MDGs and strictly related to Sustainable Development are extracted and grouped together maintaining their relevance with the specific Goals.

Before analyzing the role that ICT can play with regard to different SD issues it is important to underline some common key features and broad benefits that ICT delivers in general, no matter the specific application.

ICT has become a major factor of efficiency and competitiveness especially in light of the increased complexity of most human activities (productive or not). This complexity depends in large part on the amount and the quality of the knowledge that they utilize and, in turn, generate. Because knowledge is based on information, it is easy to comprehend the relevance of the recent advancements of the modern information and communication technologies. Although the optimization in the treatment of information seems to bring the greatest benefit to knowledge based, intensive business activities, it is important to identify the information and knowledge aspects of activities which, although less business oriented, are especially important in order to pursue a more sustainable development model.

Regardless of the objective of a specific organized activity, ICT will always be an invaluable instrument to help the collection and analysis of data, the modeling and planning finalized at the organization efficiency (costs, resources, schedule and more) and the monitoring of the results. These are management activities that many ICT applications can perform very well and that can improve the efficiency of about any enterprise be it a school, an hospital, the judiciary system, the water provision system, the farming or the development of any infrastructure. ICT also comprises all of the techniques and modalities of distributing information (and therefore share knowledge), which is related to SD as traditional or innovative media to broadcast information and as the networking capacity to link people, who share similar interests or issues.

This synergy between ICT and organization efficiency goes the opposite way too. That is, ICT can be as effective as much as the organization is able to streamline its structure and make a more efficient and effective use of its resources, information and knowledge first of all.

Human Development

The United Nation Development Program (UNDP) defines Human Development as “... much more than the rise or fall of national incomes. It is about creating an environment in which people can develop their full potential and lead productive, creative lives in accord with their needs and interests…. Development is. …about much more than economic growth, which is only a means —if a very important one —of enlarging people’s choices” (UNDP, Human Development, 2006).

The Millennium Development Goals most strictly related to Human Development are those focusing on tackling poverty, hunger and lethal diseases. These are: Goal 1 (Reduce Poverty and Hunger), Goal 4 (Reduce Child Mortality), Goal 5 (Improve Maternal Health) and Goal 6 (Combat HIV/AIDS, Malaria and other diseases). 

Goal 1 is the highest priority of the MDGs since it is the one causing the worst suffering and it is a necessary condition in order to work on the subsequent goals. 

There is no question that the almost 1 billion people who live with less than $1 a day (applying purchasing power parity PPP which means the amount of good that $1 can purchase in the USA) or the more than 800 million that are chronically hungry will not be able to elevate themselves to a dignified life. Moreover, they represent a shamefully anachronistic and tragic paradox of our time in which the world food production would allow to feed every human and yet it does not happen.  

Poverty is the main cause of malnutrition. Despite the increases in food production brought about by the Green Revolution, many people still cannot afford to buy enough food at market prices (and this explains in part the importance of subsistence agriculture). Most of the poorest people are living in rural areas and practicing subsistence agriculture. These are generally large families whose members lack professional skills and in many cases are illiterate, lack proper housing (with water, sanitation and electricity), means of transportation and financial resources. 

People living in these bleak conditions are caught into a “poverty trap”, they are too weak and fundamentally excluded from social, political and civil rights as well as from access to education, healthcare and other public services. 

Realistically, the vast majority of these people will not become vigorous ICT direct consumers for quite some time. However, the local public sector, the international aid community and the SD professionals should employ all the ICT capacity to ameliorate the basic infrastructure and provide basic services to these citizens.

Overpopulation

Overpopulation is clearly an important cause of current environmental degradation and of the miserable life conditions of many communities. Although population and demographic growth are not mentioned explicitly in the MDG, it seems obvious that the availability of family planning services affects many of the MDG. Rapid population growth complicates efforts to reduce poverty and hunger. The more children, the harder it is to provide primary education for all, or to provide health services to prevent child mortality; the higher the fertility, the more danger of maternal health problems (Daly, ICT and Ensuring Environmental Sustainability, ICT and Population Pressure).

The UN estimations that the world population will level at about 10 billion by the year 2050 are based on optimistic predictions that the fertility rate of developing countries decreases to less than 2 (currently, excluding China, it is about 3.5). Wealthy countries have already gone through a demographic transition and their population growth average is near zero. Demographic transition depends on many factors in good part related to the empowerment of women, family planning, infant survival rate and shift from agricultural to other types of economies. While several of these topics are intertwined to many other development issues, ICT can indeed bring a positive contribution to some of these factors. It definitely brings a substantial contribution in analyzing and monitoring this demographic transition warning if the estimations are not met. 

ICT can be used to improve family planning, women’s health and counseling via phone, Internet or other ICT tools. Using these technologies women can share their experiences and escape a gloomy isolation. There are various current efforts throughout the world that utilize ICT for this valuable purpose. For instance, the”Nabanna: Networking Rural Women and Knowledge” project in West Bengal, India is an information-sharing network among low-income, rural women. Focus areas include agriculture, environment, health, sanitation, family planning, education, literacy and law (UNESCO, Nabanna – Networking Rural Women and Knowledge). 

Food Production

All the human edible food comes from farming (crop and animals) and fishing. While fisheries are steadily and irreversibly being depleted, agricultural based food production, thanks to many successful technological and scientific innovations, has increased dramatically in the last century and today the world produces enough food to feed the world population. With a precarious balance between subsistence agriculture that provides minimal food intake for rural household, cattle rearing and intensive industrial agriculture, the global food production has kept pace with the population explosion. Significant contribution to this achievement comes from genetic science that is selecting the most resistant and productive varieties of crop as well as cattle and other animals. However, high yielding food crops are subjected not only to the weather (and its modifications), the availability of water and fertile soil but also to the capitalistic international trade market. Indeed, where the natural conditions are already difficult for the agricultural productions, better seeds, fertilizers and equipment are too expensive to be purchased. Biotechnology has also been for long time mainly driven by the profit logic (with devastating effects on the agriculture of developing countries) but it has recently been investigated and practiced autonomously by public and academic laboratories within countries' local agricultural support strategies. This is a research sector that can benefit of ICT like the UN supported project Agricultural Biotechnology Network for Africa (ABNET) to encourage researchers, policymakers, farmers and the media to share information and discuss how biotechnology can improve agriculture (SciDev.net, Network to support African biotech research, policy).

ICT also plays a role in the prevention of post-harvest food losses, and such losses waste a significant portion of the food that is grown. It is a useful tool in the hands of those who would design and build grain storage facilities, and those who would reduce post harvest losses to pests. It can be used to improve food processing, and to make output markets and food distribution systems function more efficiently. 

Health Care

Heath care is a sector that, especially in developing countries, is mostly organized by the government. Because increasing domestic and international budget constraints, the ratio of doctors and hospital is decreasing everywhere, but in developing countries this phenomenon is not accompanied by an increase in productivity and capacity, as is the case in developed countries. An important factor of this increased efficiency is the adoption of ICT which it is also enabling much more accurate estimations and planning of a country’s health care needs. With almost 11 million of children before the age of 5 dying every year, the almost 30 millions children stricken every year by measles disease, the more than half a million maternal deaths and nearly 40 million people infected by HIV concentrated in the poor countries, the health care sector needs a major increase of efficiency and effectiveness. 

ICT is a key factor in the provision of efficient health care services with an adequate level of quality standards. ICT is currently embedded in most complex health care equipment generally for the control of functions and sensors as well as to produce digital output apt at being stored, analyzed and shared for other medical purposes. 

ICT can be used to predict and monitor the incidence and patterns of disease and health care needs in general, allowing for the effective planning of the volume and location of the resources. Uganda has become the first country in the world to benefit from a healthcare information system which has the ability to manage, measure, and monitor the distribution of Anti retroviral drugs (ARVs). The ARVims system enables public health officials to manage confidential information starting from when a patient registers for a program. It tracks all physician-patient conference information, monitors pharmacy inventory and produces reports for accountability and forecasting (I4DOnline, Uganda first to get benefit of ARV technology).

ICT can allow a more comprehensive multimedia communication among the different medical specialists allowing for reallocation of time and resources to focus on more complex diagnosis and treatments. ICT can be an invaluable instrument for remote training of health care workers. ICT can allow reaching remote areas with virtual medical expertise otherwise available only in the major specialized hospitals. The Uganda Health Information Network (UHIN) is a project aimed at expanding access to health and medical information and supporting data collection and analysis through the use of handheld computers connected via the local GSM cellular telephone network (Uganda Health Information Network).

Human Capacity

Building human capacity is an important step in preparing developing nations to further their socio-economic growth, increase standard of living and bring about better quality of life. It is a human resource effort which focuses on developing people's skills by providing them with knowledge and training hence improving their effectiveness. Much more than training people on specific tasks, it is the investment in the education of a society and the instilling of a knowledge base which will allow them to create a sustainable development model. It empowers people as it equips them with skills and access to information with which to build effective infrastructure.

Human capacity is linked to the Millennium Goals 2, 3 and 8 specifically as it pertains to the promotion of universal primary education, gender equality and international development partnerships. 

Human capacity building is a key factor of most international development aid agencies in that it is indispensable in order to achieve a sustainable economic development. Human capacity is a long term investment in general and professional education to enable the country human capital to participate to the productive and social activities. Human capacity building seeks to remove all the formal and informal impediments for the citizens to access the educational or vocational opportunities they like to pursue regardless to their economic and social conditions. Because historically women have suffered educational and other form of exclusion, human capacity building need to encompass concepts of gender equality in order to attempt to establish equal conditions and opportunity. Since human capacity building goes behind formal education and involves the active citizens’ participation to the social and political life, some aspects of good governance can be considered related to this topic.

Education

Most developing regions have made progress towards universal primary education, but some 115 million children are still out of school. If current trends continue, sub-Saharan Africa, Southern Asia and Oceania are not expected to achieve the 2015 goal of every child receiving primary education. Enrollment, however, is only part of the objective. Dropping out, repeating grades and a generally poor quality education mean that many of those who do attend school fail to obtain the skills needed to function as literate individuals. In the developing regions, only 85 per cent of young women and men are literate and in the least developed countries less than 60 per cent of young women are literate.

There exists many obstacles in effectively rendering primary school mandatory; some directly regarding the scholastic system organization and some more related to the real possibility for children to attend school (in many cases, poor families compel the children to work).

ICT can help to organize many school activities like ensure coherent programs, enhance and stimulate educators’ qualification, handle kids attendance and evaluation records, enrich the didactic material and increase schooling availability. Moreover, ICT should be taught within early education to increase the student interest and participation, to initiate them to one of the most useful multipurpose skills and to promote the knowledge of ICT in the society in general.

To increase the ICT awareness and competence, the “Teachers’ Professional Development Project” in Tanzania trains educators to produce Excel spreadsheets geared at school management, to gain and teach advanced levels of MS Word geared towards word processing, e-mail and internet in order to communicate and access information (IICD, Teachers’ Professional Development Using ICT). 

An important possibility offered by ICT is the delivery of remote courses. For people who cannot afford to travel or to spend their daytime in a classroom this is a great opportunity to earn education. The lesson can be taught in online in real-time or asynchronously (self studying pace, online or stand alone course material). The Enlace Quiché project, for example, established in Guatemala 13 bilingual schools, connected with satellite Internet access, to remote indigenous areas (Enlace Quiché).

Seven of the world's largest distance education universities (where students and faculty alike all use some form of computer-assisted learning) are located in developing countries and the use of online delivery in corporate training in developing countries is predicted to become an estimated $150 billion industry by 2025 (Development Gateway, Online Education Report, 2006).

Gender Inequality 

In traditional societies the inequalities between genders are more obvious than in modern social structures. Oftentimes this directly results from the inaccessibility of knowledge and power, usually by women. Therefore the building of core competencies and human capacities for this group means the ability to change their fates and claim their rights. 

Unfortunately, among the poor, women are often the poorest, the most marginalized and excluded from the social, political and economic aspects of life. Female empowerment and their inclusion into the social, political and economic life is an important part of the MDGs. Unfortunately, however, young girls more often than boys are not sent to school, hampering their future role in the society. While women contribute immensely to the family necessities in practical, in many societies they are not guaranteed the same rights. In addition, women have, in general, higher health risks that become even more serious with early and undesired maternity, which in turn carries high birth and infant mortality risks.

An example of ICT employed to empower disadvantaged women is the International Community of Women living with HIV/AIDS, an international network dedicated to share with the global community the experiences, views and contributions of 19 million women who are HIV positive (http://www.icw.org).

In many cases, the marginalization of women greatly limits the social strengthening and the economic progress. It is well known that women have a greater aptitude for social tasks and generally are more concerned caretakers within and outside the family than men. Moreover, in many cases women have proved to have hidden managerial and entrepreneurial skills that are too often hindered by centuries of deeply rooted gender division traditions. In many situations, women who are given access to learning aids and productive tools have demonstrated significant capacity to integrate household income.

ICT can help to free some of these potentials by providing learning aids and productive instruments. ICT can help women to connect and organize in small productive groups in order to provide new and high value services. ICT helps these groups to be independent from the most restrictive marginalization traditions helping these groups to fully manage their activities, from funding to marketing, and enabling long range connections with similar experiences.

ICT can help women to learn their citizen rights empowering them to fully participate to the social, political and economic activities of their community.

The Tianjin Women’s Re-employment and Venture Creation Network System and the Tianjin Women’s Business Incubator (TWBI) went, with support from the World Bank, through a major influx of ICT that today enables TWBI to provide an ICT enterprise incubator that includes hardware facilities and software support, an ICT venture creation business plan competition, training for female entrepreneurs on ICT skills, venture creation, management and financial software, remote workshops and online employment instruction and information (TJWBI, Tianjin Women’s Business Incubator). 

Women's ICT-Based Enterprise for Development is another project that specifically aims to support the creation of women ICT based micro-enterprises (Women's ICT-Based Enterprise for Development).

Governance

Good governance is essential to work toward the MDGs and in general for sustainable development. Scarce financial, technical and professional resources need to be allocated with criteria of efficiency, transparency and accountability. Government should seek the involvement and agreement of local communities affected by projects and plans. Citizens must be confident of fair and impartial treatment from all levels of government offices.

Moreover, good governance implies an efficient and functional public administration where local and central offices keep in constant communication, not only verbal but based on network protocol so that communication and cooperation is not an act of good willingness subject to pressures or interests but is instead automatically enforced. 

The Global Network on Local Governance (GNLG) is a network of elected local government representatives, democracy activists, academics and socially active NGOs. The network functions as a clearing house for information, innovative practices and important events concerning local government. The GNLG website features online discussion on issues concerning decentralization, grassroots democracy, empowerment of disadvantaged groups and more (GNLG).

Economic Development

Economic Development is a necessary condition to enable Sustainable Development in general and MDGs in particular though it is not sufficient. Some of the MDGs, in fact, call specifically for a collaborative effort to stimulate the economic development of depressed regions. None of the MDGs can be achieved without economic growth within the areas affected by poverty, hunger and disease. At the same time, these populations need assistance in jumpstarting their own economic path out of international debt, lack of capital, technical and professional resources. 

Economic Development involves the creation of jobs, industrialization, technical improvements, growth of existing business or attracting new business to the area, increase in the agriculture output and heightening the quality of education. 

Economic development is, in broad terms, the growth of the Gross Domestic product, i.e. the increase of the amounts of goods and services produced domestically. Economic growth needs technology, innovation, an efficient social organization, financial funds, human capacity development and more. Although not the most informative piece of information regarding quality of life, GDP is indicative of the prosperity of a region.

Today, economic development acts on a global scale with the international trade and financial markets linking together the most disparate and remote economies. Comparative advantages for wealthy nations are heightened and so are the repercussions of imbalance and shock to developing economies, often with dire consequences on the poorest communities. Some reprehensible practices of this international scenario like the relocation of dangerous and polluting industrial plants to lenient areas, the exploitation of low wages and vulnerable workers (like women and children in the sweatshops), the international trade barriers and cartels and the international financial crisis do little for sustainable development.

MDG 8 (Develop a Global Partnership for Development) promotes increased financial, economic and technological international cooperation as well as it advocates for the removal of unfair international trade barriers and the cancellation of the most unfair and unsustainable foreign debts.

Developing economies need, without a doubt, to develop and improve large, “heavy” and expensive infrastructures. From the industrial sector to the transportation, energy production, housing, government and public (hospitals, schools) services, these countries need a major structural overhaul. However, together with the financial and planning support of these large, long-term projects, the developed countries need to facilitate more equitable international trade and financial mechanisms.

Most economists agree that international trade is one of the most powerful forces of economic development and yet the United Nation Development Program (UNDP) estimates that developing countries lose some $72 billion a year just through agricultural subsidies and import barriers enforced by industrialized countries. While it makes sense to better organize more aspects of the international trade, industrialized countries often attempt to include in these international treaties conditions that would mainly benefit their economies. For example, along the recent Trade-Related Aspects of Intellectual Property Rights (TRIPS), and other WTO agreements, are measures that would allow foreign companies to gain monopolies on natural resources such as water and natural gas or to patent ancient natural medicines. These measures, rather than foster the economic development of poor countries, provide an unfair advantage to powerful trans-national corporations while removing the community's right to use vital resources.

Developing countries officers and advocates could leverage more ICT power in order to achieve a more equitable international trade framework and to attain stronger common positions at international negotiation rounds. Oftentimes weak economies do not fully realize the extent of some trade agreements or they don't perceive to share the same disadvantages of other subjects and are not capable to prove the pitfalls of some of these measures.

ICT provides a great help to analyze economic data and trends, to communicate complex data and concepts among peers and to the public opinion and to prove the effects of the related policies.

The international financial market suffers some of the same drawbacks of the international trade. Thanks to the amount of ICT handling the quotations and transactions, this market is today extremely reactive and volatile. Governments of wealthy countries have many options to intervene on the financial international market to guide current and future currency exchange rates and reserves towards their (domestic) financial objectives. Weak economies have little if any power to control this process; their weak currencies render their position in the international financial and trade market extremely unpredictable and vulnerable to large speculations. Thanks to these and other distortions (like careless international loans and tie aids), developing countries are using today $13 for each $1 they receive in aid to serve a foreign debt that has passed from $25 billion in 1970 to $523 billion in 2002, after $550 billion have been paid during the same period (Jubilee 2000 Coalition, 2000).

Luckily, although Official Development Assistance (ODA) has never reached the 0.7% of their GDP, as pledged by the developed countries for the past 30 years, foreign direct investments net inflow to developing countries grew from $25 of billion in 1990 to $184 billon in 2001.

To integrate the traditional and unfair international trade and financial circuits and to offset some of their worst consequences, it is appropriate to try to strengthen a complimentary track of sustainable economic activities.

These activities seek to provide assistance and opportunities to local small communities; they seek to provide the seeds for potential marginal entrepreneurs who do not have access to the traditional business development instruments.

These activities could greatly benefit of the ICT potential either to assist the emergence of new businesses and as a business activity in itself.

These ventures could commonly be called micro-enterprises and they are based on small-scale organizations, owned and operated by people within small and poor communities and which return a large portion of the activity’s profits to the community itself.

ICT can contribute to micro-enterprises in different ways. On one side, ICT provides an extraordinary productivity output for a fraction of the traditional investments allowing these small enterprises to play on a level field. For example, until a few years ago, a business to print color catalogs was an expensive, complex and risky investment requiring costly equipment, large space and well-trained people. Today, a single person equipped with a personal computer can accomplish the same productivity with greater flexibility while reaching a wider market.

ICT can also be the production of the micro-enterprise. Entrepreneurs who posses or acquire a sufficient level of technical skills can initiate the activity of producing local ICT applications with fairly inexpensive investments that can generate significant profits. For example, 

The women of Kalomo, a rural district of Zambia mainly dependent on farming and with very few companies offering jobs to the indigenous people, are transforming the face of the district, socially and economically with the help of new technologies. These women under the Kalomo Bwacha Women’s ICT Club are improving women centered money making activities by using the Internet to market their produce. In turn, this helps to increase their money base and therefore, the circulation of money in the district (Kalomo Bwacha Women's ICT Club, 2005).
Fair Trade

For as little as a mitigating effect that it can have, developing economies should take advantage of the opportunities that ICT can offer to bypass the official international trade circuits.

Fair Trade (FT) is a recent approach to direct marketing and sales of artisan products especially from developing countries and particularly produced according to sustainable and ethical principles. In general, the various FT international organizations require that the merchandise is not the product of unfair exploitation of people, and children in particular, or the natural resources. These organizations encourage the revitalization of old local sustainable farming techniques and in many cases a good portion of the merchandise sales profits are reinvested in training, tools and development of these practices. Fair Trade seeks to funnel a much greater share of the sale price back to the producers by cutting off several layers of intermediation which in many cases assume the character of cartels (able to depress the price paid to the producer) and promoting instead the offspring of local cooperatives. The vast majority of these cooperatives are formed within indigenous communities that are too often excluded by the official development projects, so this direct commercial link offers them much needed income that is usually reinvested to develop their communities with social services (health clinics, schools, library, etc).

This is a great approach to sustainable development in that it links people across the world to productive initiatives, enables a direct cultural sharing experience and provides direct income to small and disadvantaged communities that, by direct dire experiences, have a clear understanding of the necessity of sustainable practices. 

ICT is fundamental for the Fair Trade circuit. The local producers, often in disadvantaged areas, need ways to reach the market of rich countries. Already a simple web site can provide an invaluable instrument to market these products around the world with a little cost. However, this is only a minor aspect of the much-praised e-commerce. ICT is much needed to handle the operations behind the facade. ICT should be used to keep the inventory, to manage a warehouse and the shipping (the warehouse must be replenished when it goes below some stock level; shipping may be more convenient from certain hubs, etc...). ICT can be employed by the producers to gather market information and user preferences and coordinate their production and operations accordingly (like forecast seasonal demands or standardize colors or other features). ICT should be employed also along the complete production supply chain to ensure to link together the most convenient suppliers while satisfying the ethic certified standards.

The "Fair Trade Global Information System" (FT-GIS) is an open Internet-based system that aims at increasing the commercial capabilities of Fair Trade producers in developing countries. FT-GIS use ICT tools for a more consumer-focused and market-oriented approach, to enable a Fair Trade virtual community, to facilitate a richer information flow between Fair Trade organizations world-wide. FT-GIS enhances the capacity of producers to access international markets through a set of ICT components - market analysis, consumer profiles, business catalogs, organization profiles and on-line assistance with product development (Fairconsultancy, 2002).

Microfinance

Microfinance is another successful instrument of sustainable development. The objective of Microfinance is to provide credit to potential small entrepreneurs for sustainable local new economic activities. In many cases the amount requested for these small ventures is even too small for the traditional credit channels to get involved. Moreover these ventures oftentimes are too new and insecure for the traditional credit rules which do not have the capacity to analyze these micro environments. In general the micro credit agency does not require collateral for loan, opening the credit opportunity to the dispossessed people of poor communities. Microfinance hence operates with different procedures although in part borrowing evaluation and estimation indicators as well as operation management from the traditional credit operations. Microfinance counts mostly on two sustainable development paramount principles, the community involvement and applied training. In many cases, the credit is given to community leaders or representatives who are bound to their community, making them responsible for the loan repayment. In other cases, although the loan is conceded to an individual for his or her economic venture, the business and the loan need to be endorsed by the community which will enforce the credit repayment (under the risk of the community loosing any future credits). Beside this form of “community collateral”, often the micro credit agencies dedicate a good amount of time collaborating with the potential entrepreneur to formulate and monitor a feasible business plan.

Microfinance activities need all the ICT tools used for the more traditional business credit sector, with the difference of the loans’ size, the repayment installments amount and a greater flexibility (since for example there will be a major effort to address the situation of a faulty customer). In addition microfinance activities need their ICT to provide specific features to analyze and monitor the community involvement and commitment in the funded micro-enterprise. The Microfinance Gateway lists 62 software applications geared toward microfinance operations (Microfinance Gateway).

Grameen Bank is probably the leader of the microfinance institutions. Funded in 1976 by Professor Muhammad Yunus, today it is owned by the rural poor whom it serves and, as of July 2004, it has 3.7 million borrowers, 96 percent of whom are women
. In this context it is relevant to underline that, with the same mission and concept Grameen (which means “rural” in Bangla language), has expanded its activities to prominent ICT sectors like telecommunication, computing and software (Grameen Foundation USA). 

Sustainable Tourism

Tourism generates 11 per cent of global gross domestic product (GDP), employs 200 million people and transports nearly 700 million international travelers a year, a figure that is expected to double by 2020, and represents a great potential for sustainable growth and poverty alleviation (UNCTAD. E-Tourism Initiative). However, mass tourism is showing limits not only as an ecologically sustainable activity but also for its detrimental impacts on local social and cultural assets.

Sustainable tourism, on the other hand, seeks to include sustainable principles to the environmental, economic, and socio-cultural dimensions of this industry. It aims to respect the environmental resources, maintaining the essential ecological processes and helping to conserve natural heritage and biodiversity. It seeks to respect the socio-cultural authenticity of host communities, conserve their cultural heritage and traditional values, and contribute to inter-cultural understanding and tolerance. It works for viable, long-term economic operations, providing socio-economic benefits to all stakeholders, including stable employment and income-earning opportunities and social services to host communities, and contributing to poverty alleviation.

ICT has already become a major marketing and direct planner and reservation system by many service providers as well as individual consumers. In the same way ICT should be widely adopted to spread the concept of sustainable tourism, to promote little known areas and to provide the large amount of background which motivates this traveling approach. ICT can be used to design different tourism tracks based on the user preferences like more culturally oriented versus ecologically focused. ICT should be used to improve the communications between the host communities, the service providers and the travelers, before and after the actual trip. ICT can enhance the collaboration among service providers in order to value and integrate the different offers and to establish some criteria and standard of certification.

Geographic Information System (GIS) packages can be used both to evaluate the impact of tourism activities and to prepare ad-hoc tourism circuits.

Internet is used either to keep in contact with far away travelers to promote new remote destinations as well as to provide bulletin boards where travelers communicate and share their experiences which is one of the major incentive and planning tools for individual travelers.

Mutimedia software can enhance the ecological and cultural information that a traveler can receive in real time while passing by areas of interests like for example the small ecological electrical cars rented to tour the center of Cordoba, Spain. These cars are equipped with a touch-screen computer system mounted in the dash that using GPS technology keeps track of the car’s position and provides the appropriate text, audio and video information about the nearby landmarks (http://news.bbc.co.uk/2/hi/technology/4176126.stm).

The importance of sustainable tourism is underlined also by the UN Commerce and Trade commission that with the E-Tourism initiative seeks to help small local enterprises in beneficiary countries take charge of their own tourism promotion by using ICT tools (UNCTAD. E-Tourism Initiative). Other UN initiatives have brought the development of a portal http://www.toinitiative.org/ dedicated to improve and spread the use of best practice for sustainable tourism within the broader context of utilize tourism proceeds to fight poverty (http://www.world-tourism.org/step/menu.html).

Environmental Preservation

Most of the issues illustrated above are deeply intertwined with the preservation of the natural environment. Most of the poorest people’s lives depend heavily and directly on the natural resources; if these people become engaged in any economic activity it is usually one that extracts some level of subsistence from the agricultural or the fishing sector.

The human activity in modern history has produced environmental degradation by diminishing the functionality of the biosphere. It is not a sustainable model when the earth's resources are being used up faster than they can be replenished. Environmental issues are a critical point in the discussion and planning for a sustainable development. As previously pointed out, sustainable development focuses on improving the quality of life of people today and for future generations without going beyond the earth's capacity; promoting development within a balanced framework. This balanced framework takes into consideration various factors including world population, deforestation, soil degradation, fresh water depletion, pollution, energy conservation, wasteful consumption habits, urbanization and more.

Goal #7 of the MDGs is to ensure environmental sustainability by integrating the principles of sustainable development into country policies and programs and reversing the loss of environmental resources. The goal also aims at improving the living conditions of urban slums and in particular to increase the proportion of population with access to drinkable water and sanitation. The greatest challenge to realize these measures is that they contrast with the constantly increasing (urban) population as well as with many productive activities. To tame extreme poverty and hunger there is need in general to increase the productivity, but it is imperative to identify practice that are more environmentally compatible in order to preserve the limited precious natural assets.

Water Management

Fresh water is absolutely fundamental to all the species of life on our planet. The very small fraction of fresh water available for organic life is luckily a continually renewable resource. Thanks to the hydrological cycle, water that falls on the ground (whether it being rain or conveyed by humans) either returns to the oceans or percolates through the ground to the water table. Through evaporation from the oceans or percolating the ground, the water becomes automatically and naturally purified. This important process is impacted by many modern human activities like the alteration of the topography (which causes runoff and less water infiltration), the atmosphere warming (which causes heavier precipitations), the atmospheric pollution (which diminish the precipitations) and the withdrawing of water supplies for consumption. The global water withdraws increased nine fold from 1900 to 4,430 km3 in the year 2000 and it is projected to increase 10% every decade. Worldwide, the largest use of water is for irrigation (70%), then for industry (20%) and domestic use (10%) (Wright, 2005, p. 189). Groundwater and surface water is withdrawn faster than it is able to replenish. Because of the alterations in the hydrological cycle, the increased runoff of surface water and the increased amount of pollutants (chemical as well as organic), water without proper treatment is highly unhealthy and the World Health Organization estimates that this causes more than 3 million deaths per year among the 1.1 billion people that do not have access to improved water (WHO, Goal 7: Ensure environmental sustainability). Advanced technologies are used in developed countries to treat domestic water before it is distributed and after being used (industrial water too in this case). Other advanced technologies are employed to desalinize ocean water as well as to plan and optimize water collection and distribution. Humanity needs more safe water as well as it needs to reduce the waste of it.

Water provisioning is basically not a profitable venture, in every country this service is highly subsidized to keep the water consumer price as low as we commonly know. Therefore it is not a sector with large financial resources to dedicate to the adoption of ICT even though in the long term these investments would provide the much needed benefit (from a SD standpoint) of advanced planning of water demand, collection, distribution and billing. 

One indication of the role that ICT can play in water management comes from the “2nd Workshop on ICT Infrastructure for Water Resource Management (e-Water’06)”, organized in Harbin, China on January 2006, by the National Natural Science Foundation of China and the Australia Research Council. Topics of the forum included: urban water management; irrigation; groundwater management; real time water supply; monitoring of water flow or water storage; control of the supply of water resources; water trading strategies; remote censoring; sensor reliability; security of the water supply and measurement system; simulation of the water supply system; archival of data/information on water resources and optimization process (National Natural Science Foundation and China Australia Research Council, 2005).

Sustainable Energy Services

Energy is central to sustainable development and poverty reduction efforts. It affects all aspects of development -- social, economic, and environmental -- including livelihoods, access to water, agricultural productivity, health, population levels, education, and gender-related issues. None of the Millennium Development Goals (MDGs) can be met without major improvement in the quality and quantity of energy services in developing countries. In the third millennium still 1.6 billion people don't have access to power grid and hundreds of millions of people – mainly women and children – spend several hours per day in the drudgery of gathering firewood and water for household needs. 

Although energy's potential for  enhancing human well being is unquestionable, conventional energy production and consumption are closely linked to environmental degradation that threatens human health and quality of life and affects ecological balances and biological diversity. Fossil fuel combustion produces more carbon dioxide (CO2) than any other human activity. This is the biggest source of the greenhouse gas emissions that are changing the composition of the atmosphere and could alter the global climate system, including the amount and pattern of rainfall.

Moreover, fossil fuels are the result of a biomass transformation natural process that took some millions of years and they should therefore be considered not renewable natural assets. In 2003 fossil fuels provided about 80% (oil 35%, coal 22.6% and natural gas 21.7%) of the world energy while hydroelectrical and renewable resources plants provided only a little more than 13% (and nuclear about 7%) (UNDP, World Energy Assessment, 2004). On the demand side, one estimation forecasts 1.5 percent per year increase in primary energy use putting the total energy use to double between 2000 and 2040, and to triple by 2060. Other estimates forecast that with the current usage of some 27 billion barrels (BB) per year the world demand will reach 40 Bbs by 2020. Although it is difficult to calculate the total amount of oil still underground the common estimes go from 850 to 1050 BBs That would indicate that, withstanding these numbers, there should be another 50 years of oil supply (Wright, 2005, p.337). 

Since energy is indispensable to the human and economic development, to limit its consumption is not a viable option. However, energy production and consumption should be included in the SD framework to ensure that there will be enough for the future generation and to safeguard the natural environment. More effective policies are necessary to stimulate the research of energy efficient machinery, energy saving equipment, improvements in energy transportation, storage and distribution as well as to increase the usage proportion of renewable sources and their plant capability.

ICT can contribute in many ways toward a more sustainable use of energy. ICT can improve the energy efficiencies of many machinery, vehicles as well as electrical and electronic devices. ICT can help saving gasoline reducing the private traffic and congestions like the Australian Smart Transport and Roads (StaR) project (StaR).

In general these are called Intellegent Traffic Systems, it is a discipline taught at MIT and other prestigious universities and discussed in international forums. They employ a variety of electronic devices and ICT technologies to collect, transmit, analyze and monitor data both from inside the vehicle (public or private) or of the infrastructure (railroad, roads, etc).

Electricity is the most useful form of energy. However in many poor areas it has very low quality that can damage electrical equipment as well the network (voltage often deviates by 25+%, frequency often deviates by 5%, losses can reach 30%). ICT can help with voltage stabilizing equipment, micro-monitor and micro-manage every kWh over the network. ICT can be embedded in smart home appliance for example to not operate refrigerator defrost during peaks (5% peak load management could lead to a 20% cost reduction) (Tongia, 2003).

ICT is an integral part of all the Supervisory Control and Data Acquisition (SCADA) systems that are widely used to optimize electricity power production and distribution. A wider adoption of these systems in developing countries could improve the efficiency of small plants being part of a more distributed infrastructure which are more suitable (lower operating costs, lower environmental impact) for remote areas (Edward M. Petrie and H. Lee Willis and Masaki Takahashi).

Land Degradation

Ninety percent of the world's food comes from land-based agricultural systems but unfortunately poor agricultural practice have led to the degradation of some 20% of the land used for crop, grazing and forestry in the last 50 years. Not all soil is suitable for crop production and the appropriate soil is usually the result of a very long natural process of balancing mineral and organic elements with the right texture and water retention. Due to poor agricultural practices, overgrazing, deforestation, over cultivation, employment of chemicals and other factors, land becomes less productive and it is subjected to erosion and desertification. This has clearly a negative impact on food production that instead needs to increase if we want to eradicate chronic hunger.

“ICT Update” is a web magazine published by the Technical Center for Agricultural and Rural Cooperation (CTA) ACP–EU, in the Netherlands that features ICT projects for agricultural optimization like the “Crop-modeling software to simulate sugarcane biomass and sucrose production” in Cuba or the “The SOCSOM project” that in Mali and Ghana seeks to exploit the Clean Development Mechanism (CDM) of the Kyoto Protocol. This protocol allows developing countries to sell carbon credits to developed nations to offset their carbon emissions. Concretely, there are mechanisms that allow the transfer of carbon from the air to the impoverished lands thus reducing the atmospheric CO2. ICT is helping to estimate, organize, monitor and evaluate this mechanism that would deliver substantial economic benefits to farmers of these countries while fertilizing the exhausted soil (ICT Update).

From the same web site is accessible the web site of the “NUTMON-Toolbox” which is a suite of software tools to optimize farm management, determine nutrient flows and balances and analyze financial performance indicators. The toolbox can help understanding causes and magnitudes of losses of nutrients from the system, which will help to target interventions (NUTMON).

Ecuador faces another kind of land degradation. The country economic policies are geared toward extracting natural resources to repay the foreign debt, which entails destruction of Amazon and other tropical forests, land suited to farming, and mangrove ecosystem areas along the Ecuadorian coast. To counteract this tendency, the National Coordinating Corporation to Defend the Mangrove has began the “MANGROVE ICTs” project to recover, conserve, and defend the mangrove ecosystem, which is considered among the five most productive ecological units in the world. The project promotes community production initiatives by publicizing the experiences carried out, coordinating and complementing researches, training communities and exchanging experiences with other similar organizations like pursuing small-scale activities to produce shellfish and crustaceans and promote community tourism in the mangrove ecosystem (IICD, Conserving Mangroves with ICTs and Community Production). 

Large scale environmental projects usually have in common an intensive use of Geographic Information System (GIS) to collect, analyze and display complex set of data regarding a vast geographic area. 
For example Africover is a public domain database aimed at a combined approach to promote the sustainable use of natural resources using remote sensing and geographic information system technologies for natural resource as recommended by Agenda 21 and the last WSSD. In particular, the project initiated an innovative land cover classification methodology, now adopted and electronically shared with FAO and UNEP. Moreover, the project promotes local capacity providing specialized training on the project methodology and tools to the local institutions that collaborate to the project (Africover).

The Environmental Information Network (EIN) Project of Ghana uses ICT to link the databases of two national environmental agencies, the Environmental Protection Agency and the ForestryResearch Institute of Ghana.Research Institute of Ghana. By sharing databases, local and international researchers, government agencies and other environmental groups can use the information to support decision-making, intervention strategies, and awareness campaigns about environmental protection. The database is publicly available for free use (IICD, Environment Information Network, 2005).

Challenges

Although ICT has become so powerful and ubiquitous there are still many challenges in order to use it for the most pressing goals of a sustainable development.

Even if the costs of the hardware and of connectivity are decreasing they still remain a major impediment, especially in order to foster the consumer market. 
Mainly, ICT equipment and professional services are produced by and priced for the markets of the developed countries. Using the combination of market size, marketing approach and relative purchasing power as relative indexes we can evaluate the real cost disparity between wealthy, developed nations and those with developing economies; a common personal computer costs in general less than a month of average salary in a developed country while it can almost cost the equivalent of two years average income in a poor country. The high cost of international bandwidth is also often a major burden, with developing countries often having to pay the full cost of a link to a hub in a developed country. Many countries today have less than 10Mbps of international Internet bandwidth, whereas in Belgium, a 9Mbps high-speed Internet package is available for just 60 Euro a month. This can explain why there are still about 30 countries with an Internet penetration of less than 1%.

Content, language and usability are additional challenges on the way to promote more and better usage of ICT whether it is for SD or the consumer market. The language used in computer programming is English and that is probably not going to change. User interface and content can and must be “localized”, but technical and professional people interested in exploiting the fundamental productive aspects of ICT applications need to master the English language.

Two of the major practical obstacles to deploy ICT in remote and underserved areas are the lack of stable electrical power and telecommunication links. In recent years there have been many innovative attempts to overcome these obstacles and some of these have been found practical employment.

To overcome the lack of electricity one approach consists of researching low power consumption personal computers (a laptop consumes about 15 watt versus the 200 of a desktop, low consumption desktops are also being designed). These computers can be powered by different alternative power generation systems like solar panels, wind generators or more ingenious bike generators.

The lack of local phone lines can be overcome by the use of various techniques.

On of the latest wireless technologies, Worldwide Interoperability for Microwave Access (WiMax) asserts to provide thousands of high-speed wireless Internet connections within a range of about 20 miles. This would allow a substantial benefit saving the need to deploy each domestic phone line. Inveneo
 is a project that provides a solar powered computing and telecommunication system suitable to serve areas without electricity or phone lines.

In other remote areas has been implemented a sort of asynchronous Internet service, clearly with substantial limitations. The service delivers and retrieves digital material to computers not hooked up to Internet. The service, therefore, works well enough for email and other “static” type of information, material that a user typically would download on his or her computer, not for real time Internet browsing. The service works with a traditional transportation vehicle (is known to have been implemented with buses and motorbikes) equipped with a wireless transmitter/receiver and a temporary memory buffer. When the vehicle passes nearby a computer station (equipped with wireless capacity and appropriate protocol) in a remote village, it picks up the outgoing email (or other material) and delivers the incoming messages. When the vehicle reaches the city (or wherever the service hub is located) the messages are exchanged and channeled on Internet. All of this happens automatically without the need of user or operator intervention (Lallana, 2004).

While the abovementioned issues may have a significant positive impact on the citizens' ability to join the information society, the scope of ICT for sustainable development involves another scale of issues. 

The biggest challenges that lie before a more effective employment of ICT for sustainable development goals are the well known of any information system deployment complicated by the non-commercial circumstances. Most of the ICT commercial enterprises are based in the developed countries and their services' price are therefore disproportionate to the meager realities typical of SD situations. Additionally, ICT projects have a high failure rate more than 50% of these projects are canceled or run significantly over budget or do not function as desired
. Moreover, due to their intricacy or license, these software applications often can be maintained (fixed and improved) only by the original manufacturer or close associates. 
This situation makes quite unjustifiable the allocation of large amounts of precious and scarce financial resources to such uncertain and expensive objectives. 
In general, the main causes of these failures are unclear requirements, insufficient business analysis and inadequate customer infrastructure and organization. If these issues plague a good percentage of ICT projects even among the most ICT savvy organizations the problem may be even worse in the SD sector where ICT is a relatively new field.

Additionally, there is need of great discernment between technologies that can deliver proven benefits from the promotion of the latest apparatus or technology. While the business sector’s marketing departments advertise the latest innovations, SD needs to place the emphasis on economically viable and technically proven solutions even if they are less extravagant.

Sustainable Development comprises many different fields of action (from poverty to housing, from agriculture to education and healthcare, from human capacity and governance to economic development) and ICT is a cross-domain instrument which can be employed within any of these sustainable objectives. Regrettably, too many times resources are wasted upon facing the same problem, reinvestigating the solution and going through the same trial and error process that may lead to a satisfactory solution or a frustrating failure. The same way as the different SD professionals know which medicine is needed to cure a specific disease or which chemical to add to make unsafe water potable, the SD community needs to build a basic solid knowledge about ICT in order to reduce the duplication of efforts.

Measure of the ICT level is still not up to the task. While it seems that the data regarding the total national and international ICT market is becoming consistent, this is mostly used to weigh the ICT penetration in the population. Data does not seem to be available yet on the different “business” destinations of ICT like the quantity (and quality and variety) of ICT in the healthcare sector or the education or the public administration.

Conclusion

In the words of the UN Secretary-General Kofi Annan, “We live on one planet, connected in a delicate, intricate web of ecological, social, economic and cultural relationships that shape our lives. Achieving sustainable development will require greater responsibility, for the ecosystems on which all life depends, for each other as a single human community, and for the generations that will follow our own” (UN Secretary-General, We live on one planet). 

Even from the limited outcome of this research it is clear that ICT can assume a part of the responsibility needed to achieve a global sustainable development. ICT, or better, the people who know how to use it, should indeed feel this responsibility since, so far, ICT has been used largely, deliberately or not, to exacerbate the differences between the have and have-not. This research has only delineated a partial list of examples that show how ICT can contribute to many different difficult issues that encompass the un-deferrable mission of a sustainable development.

Besides the goal to foster consumer demand and use of ICT, which is beneficial for many human, social and economical aspects and which has been lengthily analyzed by many investigations and reports, it is important to keep in mind the relevance of ICT in supporting a countrywide system. A country's treasury department, the education department and the schools depending on it, the hospitals and all the other pieces of the country system would greatly benefit from using more and better ICT. Improving the efficiency and the effectiveness of public administration and the national productive and social infrastructure are paramount factors in order to work toward a sustainable development and in particular the MDGs. In addition to the several important sectors and applications listed in the research there are many more aspects of possible ICT applications that merit further investigation. Many of the examples cited in the research go beyond the consumer market and indicate ways in which ICT can support a systemic economic and human development of disadvantaged communities balanced with the natural environment. While these efforts must be greatly appreciated for delivering assistance and services to disadvantage communities, in general, they cannot reach the scale and strength necessary to expand their scope to the national or international dimension. The small NGOs handling these projects do not usually have the resources to ensure a consistent structural growth of the project and promote a long term human capacity effort as they do not possess the power to permeate the local institutions to include the project in the national strategies. ICT for SD must go way beyond and deeper than web sites and online forums to tackle the real structural inefficiencies of institutions and organizations in undeveloped areas. 

To this end there is a need for a dedicated, broad strategy for a comprehensive assessment of the problems and an organic and innovative long term vision of the opportunities. As the “Consultative Group on International Agricultural Research” (CGIAR) assisted, during the 1970’s, the consolidation and expansion of the Green Revolution’s objectives and results, there exists today a need for an international authority which would take on the responsibility to coordinate the scientific research, the small projects in the field, the national strategies and the international support to enhance the adoption of ICT for Sustainable Development.

To help broaden the adoption of ICT for a sustainable development at the national and international levels, this agency could undertake many activities such as:

· Coordinate all the local and international stakeholders

· Collect, analyze, organize and disseminate best practices

· Collect, analyze, coordinate and standardize “business” requirements

· Channel the system requests toward the market

· Recommend technologies and methodologies

· Establish a series of targets and indicators and monitor the achievements

· Promoting the building of specialized local human capacity

· Ensure the long term adaptability of the ICT systems

· Coordinate financial and professional resources

This agency would need to have a practical approach and concrete outcomes. It should include the expertise of SD professionals and practitioners, the contribution of the software development communities as well as the point of view of economists. The agency should adopt and suggest conscientious and sustainable concrete approaches to the promotion of ICT aimed at sustainable development bypassing, when necessary, the most unethical free market mechanisms. 

It should be encouraging that ICT for sustainable development initiatives are multiplying, under the guidance and with the support of the United Nations and several other international development organizations. Some of the most important of these initiatives are the “UN ICT task force”, the UNDP ICTD, the OECD “Development Co-operation Directorate” (this is not specifically in charge of ICT for Development), the International Telecommunication Union (ITU), the “United Nations Information Technology Service” (UNITES), the World Bank InfoDev and “Global Information & Communication Technologies” and others. 
However, it is unfortunate that most of these initiatives routinely reiterate analogous intents while tending to produce modest useful outcomes. 
For example, the UN ICT task force established a working group on “ICT Indicators and MDG Mapping” whose web page does not say much more than the intents from preparatory meetings of 2003 and 2004. At that point this important task seemed to have been assumed by an ad-hoc venture called “Partnership on Measuring ICT for Development” which includes, beside the UN ICT Task Force, the ITU, the UN Commission on Trade and Development (UNCTAD) and other organizations. From the major outcome, it results that the mission of this powerful alliance was purely to identify the indicators and not to actually collect them. The partnership’s final publication is an exhaustive study that identifies a large set of ICT indicators (related to household and business), their accuracy, availability and related issues. However, the study does not keep in consideration the ICT in the public sector and, although the study has been published in July 2005, the partnership web site does not mention further details on the actual collection and analysis of the data (ITU, Partnership on Measuring ICT for Development).
It is therefore uncertain if the newest of these initiatives, the “Global Alliance for Information and Communication Technologies (ICT) and Development” launched by the United Nation on April 17 will be able to lessen the skepticism about the effectiveness of allocating substantial resources to these kinds of efforts (UN. Global Alliance for ICT and Development).

Five years have already passed since the world leaders committed to tackle the most urgent sustainable development issues and four years have passed since the UN Secretary-General reinstated the goal of “… put ICT at the service of development for all.” and “Promoting universal and affordable access to ICT and assisting Member States in creating ICT for development strategies” (UN. Road map towards the implementation of the United Nations Millennium Declaration, p. 31), and still the implementation strategies seem a little confused. Many small non-profit organizations are achieving, day after day, remarkable results but the top management level of the sustainable development community should provide a broader and longer-term vision together with a more structured framework to reap the full contribution of socially responsible ICT professionals to the human dignity cause.
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Appendix A – Millennium Development Goals

Goal 1: Eradicate extreme poverty and hunger

Target 1. Halve, between 1990 and 2015, the proportion of people whose income is less than $1 a day

Target 2. Halve, between 1990 and 2015, the proportion of people who suffer from hunger 

Goal 2: Achieve Universal Primary Education 

Target 3. Ensure that, by 2015, children everywhere, boys and girls alike, will be able to complete a full course of primary schooling

Goal 3: Promote Gender Equality and Empower Women 

Target 4. Eliminate gender disparity in primary and secondary education, preferably by 2005, and in all levels of education no later than 2015

Goal 4: Reduce Child Mortality 

Target 5. Reduce by two-thirds, between 1990 and 2015, the under-five mortality rate 

Goal 5: Improve Maternal Health 

Target 6. Reduce by three-quarters, between 1990 and 2015, the maternal mortality ratio 

Goal 6: Combat HIV/AIDS, Malaria and other diseases 

Target 7. Have halted by 2015 and begun to reverse the spread of HIV/AIDS 

Target 8. Have halted by 2015 and begun to reverse the incidence of malaria and other major diseases 

Goal 7: Ensure Environmental Sustainability 

Target 9. Integrate the principles of sustainable development into country policies and programs and reverse the loss of environmental resources 

Target 10. Halve, by 2015, the proportion of people without sustainable access to safe drinking water and basic sanitation 

Target 11. Have achieved by 2020 a significant improvement in the lives of at least 100 million slum dwellers

Goal 8: Develop a Global Partnership for Development 

Target 12. Develop further an open, rule-based, predictable, nondiscriminatory trading and financial system (includes a commitment to good governance, development, and poverty reduction?both nationally and internationally) 

Target 13. Address the special needs of the Least Developed Countries (includes tariff- and quota-free access for Least Developed Countries? exports, enhanced program of debt relief for heavily indebted poor countries [HIPCs] and cancellation of official bilateral debt, and more generous official development assistance for countries committed to poverty reduction)

Target 14. Address the special needs of landlocked developing countries and small island developing states (through the Program of Action for the Sustainable Development of Small Island Developing States and 22nd General Assembly provisions) 

Target 15. Deal comprehensively with the debt problems of developing countries through national and international measures in order to make debt sustainable in the long term

Target 16. In cooperation with developing countries, develop and implement strategies for decent and productive work for youth 

Target 17. In cooperation with pharmaceutical companies, provide access to affordable essential drugs in developing countries 

Target 18. In cooperation with the private sector, make available the benefits of new technologies, especially information and communications technologies

Uses of ICT in Food Production


ICT can help the food production and distribution in several ways:


• Land: ICT has proved fundamental to efficient land surveys and cadastral registration; it can support the development of markets for agricultural property. Ownership of the land encourages the sustainable management of the resources and allows it to be used as collateral for borrowing.


• Soils: ICT can be used in mapping soils, measuring soil properties, prescribing soil improvements, and automating the applications of fertilizers and amendments.


• Crop varieties: ICT is increasingly a vital element in the breading of improved crop varieties; computerized crop models can be used to predict the responses of new varieties and new crops.


• Seeds: ICT can contribute to the efficient production of improved seed; to the distribution of the best seed to each specific local; and to the efficient operation of seed markets and seed distribution chains.


• Fertilizer: ICT can be used in determining fertilizer needs; in exploration for new sources of mineral fertilizers; in improving the efficiency of fertilizer production; in improving understanding of optimum use of fertilization; and in improving the efficiency of fertilizer distribution systems and fertilizer markets,


• Control of crop pests: ICT is a fundamental tool for basic and applied research on crop pests; it can help in the training of agricultural entomologists and other experts on agricultural pests; and it can help monitor and project the distribution of pests. ICT can help determine optimum pest control measures and schedules for farmers and farming communities.


• Control of crop diseases: ICT can help automate the identification of crop diseases, can assist in the training of plant pathologists, and can provide more and better information for disease identification.


• Biocontrol: ICT is a fundamental tool to researchers seeking to understand and to design biocontrol processes.


http://old.developmentgateway.org/download/212039/hunger.pdf
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