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Background Paper : Discussion, Research, Collaboration
I
 Introduction

Information and communications technologies (ICTs), including the Internet, are generating changes in markets, sectors and economies in the more and less developed world. Some 'sectoral' changes are very large (business services, education) while others are to date small. But they are present and advancing in every area of economic, social and political activity. It appears that the ICT/Internet revolution is rolling out much earlier and faster in developed countries, and many 'rapidly changing' or advanced developing countries, so that changes and improvements are more studied and better understood.
 
In almost all of these countries, expectations of people and markets got way ahead of economic reality, and currently are a long way toward absorbing the bursting of the bubble and the moving on more realistically. Few doubt the power of these technologies, which are still in early stages of diffusion globally, nor their essential part in realizing the economic, social and quality-of-life benefits from more knowledge/networking/innovation oriented economies and societies. 

There is a considerable body of literature on the socio-economic impacts of major new waves of technology.

Technological Revolutions and Opportunities for Development as a Moving Target

"Abstract: World development is not simply cumulative progress. It is rather a jagged process, marked by major changes in direction, advances and setbacks, in relation with successive technological revolutions. Countries in the periphery face successive windows of opportunity determined by the phases in the deployment of these great surges of technological transformation. The nature of these spaces of possibility varies; some windows are narrower some wider, some only sufficient for initiating development processes others allowing significant leaps forward. Countries advance when they consciously or intuitively take advantage of each consecutive opportunity; they fall back when they continue applying the previous recipes when the context that had made them effective has ceased to exist. Understanding the origin of these changing conditions helps comprehend the unequal results of past policies and provides criteria for designing adequate strategies in the future."

The impacts of ICT/Internet, and their roles in development and poverty reduction, have been understandably receiving quickly growing recent attention from academics, researchers, NGOs, governments and donors. Sections III and IV attempt to survey some reasonable part of this experience, with respect to a number of interesting countries, and a range of areas of economic/social/political activity. Some initial observations, by way of introduction, would include: 

The 'rapidly changing country' cases are very important in themselves and for other countries who may 'go for it' with a combination of ICT, other high tech, and all of the physical and knowledge infrastructure that goes with it. Many of these cases (eg India and China) appear particularly interesting for less advanced developing countries, as their ICT/tech sectors are strong, but don't dominate in economies with relatively large rural and poor populations. Mongolia is an interesting intermediate case among several.

In the less advanced developing countries, where much of the world's poverty resides, the picture is different. ICTs are expanding in all 'walks of life,' but sporadically - depending less on concerted vision and  more on 'initial conditions' (particularly education and skill levels), national regulation and policy capability and governance, and the range of different commercial and development organizations and interests investing in ICT expansion and diffusion. There is a wide variety of country situations, from very weak, in terms of 'e-readiness' to 'working hard and getting there'. Most countries have or are preparing e-readiness plans, with many supported by country-donors and IFIs.

These ought to be very valuable, and to achieve this, need to be integrated with social and economic development strategies (and institutionally among information, science, education, health, economic/finance, rural development etc. ministries). These national development strategies, particularly in most of the poorest countries, are currently strongly oriented toward poverty reduction. ICT strategies, consequently, need to seriously address poverty reduction, equity and social development. 

There are many good examples of exactly this, from rapidly advancing OECD and developing countries. Some relied mostly on liberalization and growth, but most in fact sought wide national inclusion and buy-in, and gave a lot of attention and support to poverty, equity and social development objectives. Most are succeeding.

To a considerable extent, this paper is oriented to national strategies, policies and budgets of less advanced developing countries, some of whose economic/finance ministries I have worked in, and accepts the view that (growth and) development is a necessary - but not sufficient - condition for poverty reduction. There are many successes in pro-poor and equitable growth, and they are convincing.

It is worth noting, for later reference, that a different kind of model is seen in major initiatives/phenomena like that of the Grameen Bank in Bangladesh, which first built up micro credit provision for millions of people in poor communities, and then adopted ICTs for its operations, and for access and use (livelihoods, education etc) largely for the poor.  

With respect to poverty reduction, the most prominent ICT-development (ICT4D) activity of the past decade has been the host (hundreds going on thousands) of very applied research/pilots - many in poor communities or with organizations working directly with the poor. These have focussed on livelihoods, education, health, human and community development… and span a wide and innovative range. Most of this very applied research and application has been supported from the perspective of ICT specialists and practitioners, who understood or predicted the large potential impact of ICTs earlier than most, and were in a position to connect with progressive  partners and also carry out core technical parts of projects and investments.

This experience has been quite well documented. Generally it has been good, with problems and constraints in virtually every case, a fair share of failures, but with commitment and very often successful outcomes. Lessons have been learned. It is probably fair to say that a vast majority of poor communities world-wide would like ICT access, and that domestic institutions in most countries are in various stages of getting experienced at this, often with external support.

Constraints appear to lie particularly in basic education and literacy, and in the time it takes to grow capacity in technical and intervening (public, NGO, civil) institutions. Also, while initiatives often produce positive results quickly, they often take years to become financially self-sustaining - more so when aimed at important public services (education and health) more than livelihood development and support. And concessional financing (public, donor, voluntary) is ultimately limited and has other priorities to consider in relation to poverty reduction.

Another large and related wave of ICT4D initiatives has aimed at various sectors or parts of national or local systems that are important for development and poverty reduction, from ICT infrastructure and policy, to health and education services, to natural resource management, to public sector management and governance, to local engagement and empowerment. Experience is similar - many successes, overcoming obstacles, but ultimately facing the same constraints of skills and institutions, and in many areas, long-term concessional financing.

The decade long boom in ICT4D investment appears to be both cresting a wave and undergoing a process of assessment and change. Major global initiatives and fora, including the forthcoming World Summit on the Information Society (WSIS) are adding in a big way to resources and attention. There are very good reason and evidence to continue 'investing in everything', particularly access and beneficial access/support for (poorer) communities, and all it takes to achieve this. 

At the same time, there are competing demands for scarce internal and foreign (private, donor) resources  and the ICT priorities of each country are different, because of both circumstances (eg extent of conflict, poor governance) and cultures. As experience develops, it raises questions of scaling up, and whether more could be done for development and poverty reduction through different forms or configurations of ICT expansion and diffusion.

Depending on a country's circumstances, where do ICT-related investments have highest returns? Where are returns so high or important that domestic or donor resources should be shifted from other development and poverty reduction activities?
This brings the focus back to national development perspectives and strategies - including their governance and local development dimensions. But a second main orientation of this paper remains that of the WSIS and global fora, and the usefulness/importance of their further taking on of poverty reduction objectives and initiatives, specialized knowledge about poverty, gender, social and economic development, and integration with development strategies within countries and within donor organizations. 

The above questions had also emerged from the twelve-year experience of an IDRC program (MIMAP or the micro impacts of macroeconomic and adjustment policies) which supports research in the South on the way macro, sectoral/regional and local levels of economies interact. In this perspective, ICTs can be looked at as technologies - like others, but with some very special and unique features - which draw them broadly and rapidly into (all) other production/market/consumption technologies. How, how much and how fast they would be expected to impact on (poor) households and communities - and by what specific 'channels' - is a very interesting and challenging question, amenable to these macro-micro and global supply chain approaches, but needing a detailed survey and knowledge of actual experiences (country by country, across all 'sectors') to be realistic.

Poverty reduction, over time, also of course  relies on economic development and growth stemming from sources other than technological advance. So the ways in which ICTs create or contribute to private sector growth, globally and locally, and to public sector effectiveness, are a big part of the essential background for understanding ICT-poverty connections and possibilities. Data is a problem here, though knowledge on ICT-productivity relationships is beginning to appear in advanced countries, and there is interesting case-study evidence surveyed below of ICT impacts on governments and governance in developing and more developed countries. 

ICTs are very special in several economic perspectives sketched below, but it appears that there is relatively little research on the economic (let alone poverty reduction) impacts of their diffusion, relatively little underlying theory, and relatively few individuals whose experience tends naturally to combine perspectives of IC technology, economics, poverty reduction, gender equality and social development. This picture is changing, and many recent cases, studies and insights are referenced below. Some have grown out of the impact assessment approaches developed for ICT project interventions, and some are coming from sociology, economic, gender and political science perspectives. 

On the political side, the implications and control of ICTs are addressed, monitored and widely debated by activists, and the dangers of privacy invasion and political repression seem clear.
 But there appear to be few strong economic analyses and perspectives, let alone 'frameworks' which help clarify the channels, and the short and longer-term development and poverty impacts, of ICTs and the Internet.

At the level of individual ICT initiatives, I had hoped to find some fairly hard microeconomic evidence on relative returns of investments in community access, livelihoods development/support, education, health, e-government etc., but was not very surprised to find little. Many factors make these investments difficult, for example, for benefit-cost calculations, including:

· the relatively short life of the investment boom so far;

· the familiar problems quantifying health, education and other (part) public-goods benefits;

· the cumulative effect of investments in a new-technology wave (national railways would not have been built on at-the-time realistic benefit-cost calculations);

· the rapid changes in technologies (broadly defined, elaborated below), which make today's micro analysis not very applicable to tomorrow's investments.

Better microeconomic evidence would be one suggested  priorities for further research, but given the difficulties, and lacking this at present, decisions by public and private investors go on, and are helped by the best evidence available. Some comes from scholarly studies, but most it seems, from project/initiative, issue/sector and country case studies. A good part of the motivation for this paper, having started, was to collect as much study and case-study evidence and references as possible / reasonable.

At the same time, organizing experience in a way useful for judgements about ICT investment strategies and priorities - with a continuous focus on poverty reduction - needed some conceptual or organizing framework. And the one adopted and adapted here, and sketched in II below, is admittedly quite economic in nature, aiming to help clarify, across some range of countries and initiatives:

· shorter- and longer-term economic and social implications of ICTs expansion, theory and knowledge, from micro to macro, and from global economy participation to village famine relief;

· which are presently and potentially more and most significant for (i) development and (ii) poverty reduction efforts, including the negative;

· factors that determine, and policy or interventions that influence, the most important ICT-development and poverty-reduction linkages.
A final and in the end primary motivation for this paper is to provide a backgrounder for a meeting of specialists, scheduled for mid-September 19-20 2003, bringing together specialists in ICTs, economics, gender, social development and other perspectives, and aiming to help develop clearer views of ICT-poverty connections. This is a very experienced group of people, and IDRC hopes that their discussion and views will influence and benefit ICT and development strategists and investors, domestic and donor, public and private. To the extent that action or research priorities also emerge, IDRC would envisage supporting both substantive and coalition-building research and activity. 

It is good to keep in mind the caution of both technology and social science specialists, that the impacts of ICTs are very much dependent on what else is happening in the economy and society, and that these technologies themselves are presently changing fast enough that anyone saying they understand much should be regarded with some suspicion. In this connection, it also appears important to keep an eye on how (fast) ICT and related technologies will change over the next years and decades.

This goes far beyond the rollout of currently familiar technologies (eg universal broadband Internet and all that goes with it) into very much enhanced silicon technology, molecular electronics, and the development of both smart and organically organized computers and systems. 

It is not now outside the arena of sane predictions by scientists and commentators to anticipate that biotechnologies - and their inorganic molecular engineering equivalents - will generate over the next few decades the knowledge and methods to eliminate disease, hunger, poverty, economic scarcity and environmental degradation, along with similarly dramatic challenges and dangers 

The solutions, of course, will do no better than present ones if social and political development does not accompany scientific and technological advance. Enough is produced and known today to largely eradicate hunger and poverty. So it is right, for poverty reduction, to emphasize and give priority to approaches that build peace, governance, rights/freedoms and distributive equity nationally and globally - and provide resources and opportunities for the poor.

At the same time, the new ICT and  'molecular' technologies provide huge upside potential, and they are inextricably integrated in their science, development and global utilization. Biotech literacy will be as important as ICT literacy for the South, and what is done now about influencing ICT expansion in directions of equitable development and poverty reduction will have major benefits for the subsequent technological revolution(s) currently bursting onto the scene.  

The Social Implications Of Information & Communication Technologies

"If there is a sentence that would capture the essence of the current empirical record on the social implications of new ICTs it probably would be that there is a dramatic gap between our technological over development and our social underdevelopment. Because of the power of new technologies, trends which are rooted in the organization of societies become extraordinarily amplified, so that, overall, we seem to be heading towards social and economic crises of unprecedented magnitude, instead of collecting the harvest of human creativity. Some of these trends are related to the new brand of de-regulated, global capitalism that emerged triumphant from its historic confrontation with statism – only to be faced by its own contradictions and systemic flaws. But capitalist greed is not the whole story. Deep-seated sources of discrimination and social exclusion, such as racism, patriarchal sexism, xenophobia, religious fanaticism, extreme nationalism, are also contributing to the deviation of the power of technology towards enhancing the technology of power. Furthermore, institutional weakness of political systems, and the widespread crisis of ethical values in most of the world, may be inducing an even more dramatic confrontation between the products of human ingenuity and human life. The revolution in genetic engineering, an information technology after all, is putting in our hand the power of alter, manipulate, and ultimately create life. As regulatory institutions and ethical controls break down in most realms of activity, we should not expect much enforceable restraint in the conduct of this new technological adventure. The extraordinary potential of the biological revolution to cure illness, and feed an still starving world, may go hand in hand with the dark side of the Information Age: after conquering the power of life and death over our own species, we may well follow our death wish."

Finally, by way of introduction, and without going into any great detail, some brief underlying definitions or views of ICTs, poverty and poverty reduction, are as follows.

A very expansive definition of ICTs is adopted initially. From a recent ICT-poverty literature review done by Dr. Catherine Nyaki Adeya for IDRC (Annex A)
, "ICTs include electronic networks – embodying complex hardware and software - linked by a vast array of technical protocols. (Mansell and Silverstone, 1996). ICTs are embedded in networks and services that affect the local and global accumulation and flows of public and private knowledge. According to the United Nations Economic Commission for Africa, ICTs cover Internet service provision, telecommunications equipment and services, information technology equipment and services, media and broadcasting, libraries and documentation centres, commercial information providers, network-based information services, and other related information and communication activities (ECA, 1999)."

At the same time, a more economic and functional definition would be useful. Section II explores economic characteristics of ICTs which are more concrete and familiar - eg information and communications volume, time, distance, error, access, search , cost etc.

While there are volumes of perspectives on poverty and poverty reduction, one might risk flagging the following
… Poverty is generally thought of as deprivation in respect of things necessary for life - food, water, health, shelter - and others fundamental to life - education, security… opportunity… freedoms
…

· Poverty is associated with lack of rights, freedoms and empowerment, at both household and higher levels of social organization.

· Poverty is associated with lack of many kinds of capital - physical/economic ('plant and equipment,' market institutions), human (education, knowledge), political and social/community institutions etc.; all take time to build and accumulate

· Poverty is often associated with and worsened by war, natural disasters and major epidemics (HIV/AIDS). 

Poverty is measured in several ways: the ones used widely are household income and expenditure. Multi-indicator measures and surveys are becoming frequent today; and participatory and community based monitoring mechanisms are spreading. Numbers and percentages of absolute and relative poverty are typically measured against a national poverty (income) line, but with better information (nutrition, health, education etc), understanding of household and individual poverty is gradually becoming clearer and more current in most countries.

There are many different kinds of poverty, and some distinctions are suggested as particularly important. Chronically and transient poor, as one important example, have different needs - the latter are in particular need of protection or  social security in the face of crises - the former of more fundamental support. Implications for ICT impacts and priorities are very different - eg more in economic stabilization/ management and safety nets for transitory poverty, and more in basic relief, nutrition, health, livelihoods, education for chronic poverty. In this context, 'poverty dynamics' is important to understand in each country, and is a priority for collection of consistent information about poor households over time, and understanding it well. 

Chronic and Transitory Poverty in Recent Panel Data Studies

country
dates
observations
chronic poor
transitory poor*
never poor


S. Africa
1993-98

2

22.7

31.5

45.8

Ethiopia
1994-95

2

24.8

30.1

45.1


India
1968-71

3

33.3

36.7

30.0


India 
1975-84

9

21.8

65.8

12.4


China
1985-90

6

  6.2

47.8

46.0


Pakistan
1986-91

5

  3.0

55.3

41.7


Russia
1992-93

2

12.6

30.2

57.2


Chile
1967, 85

2

54.1

31.5

14.4


Zimbabwe
1992-95

4

10.6

59.6

29.8

Similarly, poverty with violence and insecurity has different (additional) features and requirements. More women are poor than men, but in spite of much focus on this issue, information on poverty of males and females within households is just now becoming adequate to quantify this inequality at all precisely. It is important in each country to have a current  profile of the poor according to several policy and intervention oriented dimensions - employment/income, consumption, nutrition, education, health, security etc. Currently, only with the more specific measures - eg nutrition and education, do within-household poverty differences (eg male/female) emerge.

Poverty reduction and broader long term development are closely linked. This is not the place to tackle definitions of development, but human development (capabilities, freedoms) is clearly central to poverty reduction, and a balanced accumulation of human, political/social/community and physical assets is seen as central to economic and social development.

There is much debate about whether growth causes - or is necessary to - poverty reduction; it appears that little poverty reduction occurs without growth, and growth is associated with different degrees of poverty reduction - from almost nil to very positive (E Asia, China). Give or take a bit, growth is a necessary but not sufficient condition. In this context, all measures contributing to growth and development - from good (economic) governance and management to improved infrastructure - are key for poverty reduction.

It is useful to consider some broad approaches to poverty reduction, each influencing strategies, policies, programs, and projects or interventions in certain directions, eg direct transfer approach , human capital approach, production function approach, governance approach, sustainable livelihood approach.
 

There is a lot of evidence that poverty reduction and gender equality are closely related. In this context, elements of pro-poor and pro-women growth are reasonably well explored. More is said below.

Precisely targeted programs have proven difficult for national and provincial/state-level governments to do efficiently, though there are successes and lessons from experience. In this context, communities and local governments have much potential, and some/growing success, in being able to support the poor and reduce poverty; community-level information and development mechanisms are expanding with decentralization and devolution of government in many developing countries.

Section II explores some conceptual approaches to how ICTs impact on development and poverty reduction, followed by III and IV on experiences of the more and less advanced countries.

II
How ICT/Internet Expansion Impacts on Development and Poverty Reduction

ICTs in an Economic Perspective

Economists and technology specialists often look at 'technologies' in different ways, so a quick look at economic perspectives is ventured here. Economists will find this simplistic at best, but it offers some possible framework and insight into the many ways ICTs and the Internet have impacts on economic and social activity. 

Economics, in one prominent perspective, has long regarded technologies (broadly defined) as both:

· factors of production, embedded in 2 of the 3 principal factors or inputs - capital (physical capital - the 'plant and equipment part'), labour, and land/resources:

· eg, farm production technologies are embedded in the buildings and machinery, and the knowledge/skills/abilities of farmers and support industry personnel;

· technologies are embedded in different ways and degrees in the 3 factors, for different markets, eg more in labour/human capital in knowledge-intensive industries; and

· processes that represent the way factors are combined to produce goods and services:

· this idea is applied to producers, and also to entire markets - both private and public;

· in this sense 'technology' describes the production and consumption structure of an agricultural market, or the production and delivery structure of a primary education service - what factor inputs are used, and how they are used/combined to produce the output.

Both are useful. In a simple example, production and distribution can increase with no measured change in the amounts of capital and labour (or other) inputs. Is this because the quality of machinery and equipment has increased, or quality (productivity) and knowledge ('human capital') of labour  has improved, or because better production techniques (and science) and processes have been developed? Probably all; measuring factor and process quality are difficult enough that empirical studies lack some resolution. But they generally agree on the fact that a large part of production growth in industrialized and other countries is not explained by the quantities of labourers, capital stocks and land/resource stocks - something like half.

Production of

= 
a function (combination/process/technology) of 

a good or service
[capital, labour/human capital, land/resources, other products and services as intermediate inputs]

The (40-50%) unexplained portion has variously been attributed to unmeasured factor quality increases, to technological change - better means of combining the factors - to overlooked factors (eg management or governance, knowledge base and infrastructure) - with attempts to measure and explain the missing elements.
 'Total factor productivity change' is another way of looking at this, and TFP changes are routinely measured in firm/micro studies of competitiveness. Nevertheless, there remains a substantial gap in understanding the determinants of productivity change and growth, and a tendency to look ascribe much of the explanation to technological change - in a very broad sense - as the ways in which people, enterprises, markets and economies develop/absorb/use new knowledge, skills and inputs.

In this framework, information and communications technologies are particularly interesting in several ways. Like other classes of technologies, they are used in production in their own (ICT) industries - and this itself is a growing sector in most countries, and a substantial growth engine in most developed and rapidly changing developing countries.

But more than most other technologies, ICTs are prominent in, or expanding rapidly into, most other sectors - some very slowly and others dramatically. Quantitatively, they are thus becoming more prevalent and important. In this sense, they might be compared to earlier technological revolutions or major changes. Michael Spence, for example, makes comparisons with electricity and the electric motor - as soon as the electric motor was invented, anyone thinking about it at the time would have seen that all the existing steam driven technology was 'history,' but it was a history that would take 50 years to unwind. 
  

But the characteristics
  of ICTs also, arguably, make their impact on development considerably more varied and rich. A few (related) characteristics appear to be of particular note.

ICTs reduce transactions costs: ICT/Internet have reduced transactions costs in many economic activities and markets by massive amounts and in all markets by significant amounts. The way this plays out in different markets, depending on the nature and extent of transactions costs, is a major element of ICT/Internet impacts…

· agricultural producers and households obtain market information, make better decisions and escape poverty;

· business services sectors (eg 'personnel' or human resource management) in developed countries are transformed by Internet-based giants.

Left to markets, this characteristic pushes ICTs in all activities where transactions costs are high and important (in total costs), and where ICTs can penetrate. And importantly, they also make possible new activities which would simply have been beyond considering otherwise; eg researchers in developing countries search major world libraries in an hour. It is perhaps this aspect that explains some of the excitement and fascination with ICTs; they can be very liberating by enabling wholly new possibilities. They also enable new possibilities for control and repression, as elaborated in examples below.

It also can be argued that transactions costs have tended to rise with time, distance and correlated variables, as the global economy has expanded and become more integrated. With modern ICTs, time and distance essentially don't matter, so the reduction in transactions costs can be larger in absolute and percentage terms than the rising trend. This has lots of economic effects, eg:

· it pushes boundaries of markets out so they become less local;

· it integrates global and local markets and supply chains better/more efficiently.

Another way of describing this, in economic terms, is that ICTs can make services, previously non-traded, tradeable - within countries and internationally. This aspect of ICTs looks to be particularly important to many developing countries.

Further, in this context, ICTs untrap human resources: The Internet enables individuals in any/developing countries to participate in markets or activities beyond the constraints of their locations, and even globally:

· 'Telework' is becoming widespread;

· Children receive better education in their homes, community centres and schools.

· And over time, labour mobility is increased, intra- and internationally, by skills learned locally.

In this context, seen broadly, ICTs cause people's skills (human capital) to jump in potential asset values. This includes poor people, and is a very powerful and widespread positive economic (and social) possibility and even, over time, probability. But for the potential to be realized requires development of both the needed ICT infrastructure and connectivity, and the needed economic and social infrastructure and networking. 

The economic infrastructure can vary from local networks sharing market information to global corporate supply chains. The key aspect of these is the networking which enables new forms of economic coordination, and the key element of this for larger and more complex supply chains, is the Internet. In the West, ICTs caused little/no measurable productivity change for 40 years; network based ICT expansion, with its coordination of economic activity, is dramatically changing this picture today.

People, including poor people, appear to quickly appreciate the power of ICTs/Internet in untrapping human resources and expending their horizons. As illustrated below, this energy and  excitement lends a dynamism to ICT-related poverty reduction activity which is otherwise often missing..

ICTs embody a LOT of knowledge. Particularly if ICTs include electronic networks, they embody and convey knowledge,  and in this sense provide important intermediate products and services - and content - in education, and human and social capital formation activities. Education is thus a place where all the positive functions and attributes of ICTs converge.

They embody broad communication and processes of economic/social/political activity and organization. In this context, they can empower. In enabling broad and relatively open and uncontrolled communications: ICTs, and the Internet in particular, appear to have major impacts and implications for increasing transparency within and among societies, and fostering empowerment and accountability at many levels:

· political discussion, activism and transparency;

· supporting local access to information, public hearings and other public accountability initiatives and movements;

· supporting civil discussion of poverty reduction strategies and programs.

By the same token, their absence or presence can disempower. Particularly in circumstances of market or political competition, those excluded or with limited access to the technologies can be disempowered or made worse off.  This is the main sense of the 'digital divide.' In a more active sense, these technologies can be used to invade privacy, control and oppress:

· for the developed and ICT-rich nations, competitiveness in ICT-intensive global markets is enhanced;

· for poorer groups within countries, often minorities, economic welfare and political power can decline.

They condition and change the structure of markets, private and public. Markets have information structures, which are part of their (broad) technology. As ICTs have been changing rapidly, so have the information structures and overall technologies of private and public markets and sectors: retail sales and business services in developed countries are well known examples:

· the organization and delivery of health services is improving in many countries, as ongoing monitoring mechanisms are used with health system management methods;

· the same is true of education systems, beyond the untrapping and empowering effects;

· disaster relief efforts may be improved greatly by early and accurate information flows;

· consumers are/can be better informed and make better decisions on everything, from autos agricultural inputs to foods. 

From a macro perspective, the 'ICT revolution' is a major force of structural change and adjustment. Like other forces
, whether positive or negative in aggregate and in the end, the change and adjustment creates winners and losers. Understanding and predicting impacts of ICTs on efficiency, productivity, growth, employment, distribution and poverty become important to economic stability and management. But as mentioned and elaborated below, research on impacts of ICTs on productivity, changes in market and economic structures, growth, equity and poverty appears to relatively unadvanced.

It appears useful also to view ICTs as combinations of different kinds of information technologies, and communications technologies. The latter, of the more modern ICT era, include telegraph, telephone, radio, television, and Internet. The former are dominated by computers and local information/data systems. The combination embodied in the Internet, in particular, produces multitudes of major networks of knowledge and practice. For this reason, from an economic perspective, the Internet (and its successors) look to have a range and magnitude of impacts different from other major ICTs. Key related characteristics include common protocol; widespread and potentially universal reach/access - but individual use, search capability, difficulty of control, extreme information richness, instantaneous - synchronous or asynchronous by choice, and fairly low and falling in cost.

In this light, this paper often refers to 'ICT/Internet,' keeping the different nature and range of Internet spread and impact in mind. Not all share this view, and it is certainly remains a matter of enquiry and discussion. Certainly, the Internet in the developed countries came on the back of - and then together with - long processes of ICT invention and diffusion from print to television, and all the changes in skills and ideas involved. So the Internet is not separate or separable from other ICTs, and their development and experience, though it has a lot of its 'own' hardware and software technology. It does appear to be taking ICT spread to new breadth and variety of impacts on economic and social activity.

ICTs are also frequently discussed as infrastructure, and this set of perspectives is also valuable. The elements of the infrastructure are basically 'economic' and 'social/political' in nature or, in a functional representation - in telecomms, television, radio, phone and mobile, Internet, computers and peripherals, print media etc:

· 'physical' and technical infrastructure

· hardware 

· software & applications 

· policy/regulatory regimes 

· technical supplier/provider industries
 

· knowledge and networking infrastructure

· content - WWW, programs, knowledge networks/networking - and providers

· attitudes and technical capacity of users - ICT literacy
There are several lessons of experience from this perspective. In particular, all of these elements must be in place, in order to benefit from the ICT infrastructure, and the lack of any is serious. Policy regimes were perhaps overlooked in the early days on Internet expansion, but what content and process constitutes 'good' policy are reasonably well known today, and advisory support available from many sources including several international donors. Getting the full portfolio of policies 'right' in any individual country is nevertheless challenging - 'right' in terms of industry and user expansion, openness/democracy and control, social development and equity. Several country examples and approaches are sketched in III and IV below.

Some important further questions

· What is the right mix of investment among private, public and international sectors?

· How should private sector incentives be structured, particularly with large fixed costs, low variable costs, and large externalities? 

· What variables do the answers to these questions depend on, and how are they different for the USA and Cambodia?

In spite of many cautions, there is a predominance of optimism for the ultimately positive potential of the ICT expansion globally, though much less faith that inequities and poverty will be addressed. There is undoubtedly a digital divide, and information 'haves' and have nots.' And this has undoubtedly contributed to greater global disparity. But this appears to be the initial impact of most major technologies. The optimism no doubt relates to the kind of cost-reducing, enabling, untrapping, educating and empowering characteristics noted. The remainder of this note takes the position, essentially, that ICT expansion is happening, that it can be sped, slowed and influenced by societies, and that understanding its impacts and ways of improving them for development and poverty reduction is a challenge with large rewards. 

ICT 'Transmission Channels' and Impacts

Turning to a more specific look at transmission channels and impacts, a fairly long list is suggested here, and in many cases, questions flagged with respect to poverty reduction impact or potential. This list was initially derived from the considerations above, and is compared with the growing wealth of ICT diffusion experience in Section III below. 

1. There are broad groups of technology investments in the form of multi-purpose community access points or telecentres. These provide commercial and public services in poor communities, and a wealth of social innovation, and thus have several economic and social channels and impacts:

· large scale microfinance, livelihood, ICT (village phone, village Internet) combinations like the Grameen Bank initiatives in Bangladesh;

· a wide array of smaller pilots, in virtually every country, involving combinations of livelihood support and development, education, health information/education, cultural and social activity - and different technologies - notably mobile phone, internet/computer/PDA.

2. Clearly, ICT and ICT-poverty strategies must depend on both technologies which are anticipated, and technologies which can be developed. The feasibility and time frame for widespread connectivity of poorer communities, for example, depends significantly on new low-cost, easy and universal broadband access. There are many promising experiments and pilots in low-cost wireless broadband, largely from ICT4D pioneers, and the probability that the Wi-Fi phenomenon will permit a major leap forward. More broadly, there are good summary documents, referenced below, which clarify a full range of technology/ software/content  prospects, successful efforts to develop technology, software and content oriented to poorer constituencies, constraints, realistic scenarios and challenges. 

3. A third broad area of social and economic impact of ICTs is in supporting greater gender equality. Gender equality goes beyond poverty reduction, but mounting experience and evidence indicates that most everything that is done to reduce poverty needs gender perspectives and gender equality objectives to succeed. Experiences (IV below) range from empowerment initiatives at local levels, to national and regional/international networks and movements, to human rights and gender-responsive budget support. Gender equality, of course, also cuts across other 'transmission channels,' and is very much related to engagement and empowerment aspects of the last item 9 below. 

4. In the sense that balanced accumulation of human, physical and social capital are central to economic development and poverty reduction, Internet/ICT have a huge impact and potential impact on education and human resource development. Examples related to poverty reduction would include:

· schoolnets and remote-area provision - impacts on primary education, on girls going to school or getting education;

· distance learning of all kinds, and which are currently/potentially most relevant to poverty reduction

· widespread online journal access in tertiary education and research;

· training and data/systems management support in public services management and delivery, especially health and education.

From the perspective of poverty reduction, universal or pro-poor primary education - and particularly girls' education - is a very appealing target, and one that could apparently be assisted by ICTs. At the same time, secondary and tertiary education are the keys to science and technology advance. To the extent that ICTs can contribute greater efficiency to the production and delivery of education services, more of all levels of education are affordable. Hard evidence is again lacking, but cases and experiences suggest 'yes,' and provide  rational for both public and private financing of ICTs as part of education (and health etc.) programs and investments.

5. ICTs/Internet as growth engines and engine-parts: 

Many developing countries seek to increase private or private/public research collaboration and innovation through Internet/ICTs, as these are necessary technologies in high-tech growth sectors including the ICT/Internet sector itself. This has tended to happen in developing countries where a skilled part of the domestic labour force meets foreign capital and know-how, and subsequently acquires its own strengths. Public vision, support and promotion has been an important ingredient most cases. Technology management and transfer is an area well studied and documented, including more recently with respect to ICTs.  

In this context, the potential spread of the new molecular biotechnologies, along with their inorganic nano-technology counterparts - needs a hard look, as well their integration with ICTs - which appears to be essentially almost total.
 These technologies can be expected to initially create a molecular divide and increase global disparities. But will they benefit today's and tomorrow's poor more through eradication of diseases, already started, increases in food production and security, environmental management? Could ICTs be used to rapidly expand bioliteracy globally?

The ICT/Internet sector can itself be a growth engine in a macroeconomic sense, where the sector producing ICT and related goods and services grows much more rapidly than most other sectors. This has happened  (eg India) even where other high-tech sectors aren't so prominent, but where technical (and English language) skills connected with (often Indian) counterparts abroad. The number of cases is not large, but beginning to grow. Risks of volatility have recently come to roost in ICTs of course, but long-term potential and growth is not doubted by many. Which are the next likely countries, and what is stopping or constraining them? Material below survey countries and examines Bangladesh, Indonesia,  Ukraine, Iran, Vietnam, Philippines, Russia and China. What lessons for poverty reduction can be identified and promoted? 

6. ICTs can be used in important ways to instigate and support livelihoods development.

One of  the largest focuses of ICT-poverty initiatives on the ground has been in working, in or closely with, poor communities in agriculture and local/rural/community development. Often these are associated with multipurpose community telecentres in poor communities, so support a range of other (education, health..) services as well:

· services supporting micro and family or personal enterprise - eg agricultural, crafts, arts, cultural - through networking, marketing services including e-commerce;

· networks providing agricultural market, pricing, input cost and other information;

· sustainable telephony supply/services provided by (poor) villagers (eg Grameen);

· sustainable introduction of multipurpose telecentres into poorer communities.

Another range of ICT impacts occur largely in small and medium enterprises (SMME), and include telework, e-commerce, e-business: There appear to be many examples, but little overall sense of which sectors and countries are most engaged in telework, and which forms mean most for poverty reduction. There are also many variations on this theme - parts of supply processes (design, marketing) being done by Internet/ICT - with particular potential and impact for small enterprises. In addition, e-commerce at a market or industry level, while small, is expanding in most developing countries, and there is expansion of other forms of e-business in some. What common factors underpin successes with respect to poor communities or poverty reduction? 

7. ICTs are important in public sector, social services and poverty reduction management. (strategies, programs and interventions). 

National management (economic, fiscal, financial, legal etc) relies critically on good information and statistics - from national accounts and household surveys to international economic intelligence - and good processing and communications systems for their collection and use. Budget (fiscal) management is often disastrously weak, for example, and good examples exist of ICTs bringing speed, accuracy and transparency to budget making and implementation. E-government 'systems' for the most basic and common of national government functions have been developed by many countries and are readily adaptable.

Sectoral policies and public services delivery which particularly affect poverty (all do to some degree) - notably social services delivery, and especially health and education - require very good information bases, and these are improving rapidly in some countries due to Internet/ICT. Some elements of these services are being actually delivered in increasing amounts by ICTs, eg telemedecine and, most notably, distance learning. And both the community/participatory needs monitoring mechanisms and the sector management systems need good ICT, networking and data/evidence.

ICTs are used in, and are highly important in many specific ways to particular kinds of poverty reduction strategies/policies/programs/projects - to list a few..

· disaster prevention, prediction and response efforts of many kinds are improved by ICTs - natural disaster, famine, epidemic;

· local-level poverty monitoring and poverty reduction initiatives are showing dramatic success in some countries, in terms of awareness, participation, transparency AND local government budget decisions - they depend heavily on easy information capture, processing/aggregation, transmission, and presentation at all levels - good technologies range from village boards to GIS-based presentations transmitted by Internet; 

· poverty reduction efforts at all levels need good information about the poor - the methods for capturing, processing, analyzing and integrating knowledge from many sources of information are beginning to improve noticeably in many countries, in significant part just by the bringing together and better analysis of information regularly collected. These often entail important social changes, and have both their information and their civic discussion dimensions heavily supported by ICTs.  

8. ICT/Internet and related technologies (eg remote sensing) are used in improving environment and natural resource management; 'ENRM and poverty reduction' is an expanding area, focussing perhaps in three ways:

In a livelihoods approach to poverty reduction, natural resources are among assets that individuals/households and communities accumulate. So too are social assets, especially community management systems for collectively owned or used resources, and the range of local-to-national public policies and institutions which can support or undermine them. ICTs have many supporting roles in resource monitoring and social asset building.

Natural resource quality and degradation have clear and not-so-clear links with human health. The possibilities for ICTs in better health services delivery and sector management apply here, particularly in bringing the environment-health linkages to the fore in health policy and budget decision making.

Natural resource management will be based, to a gradually increasing basis, on biotechnologies, from existing bioremediation processes to genetic fermentation of biowastes and beyond. ICTs, as above, are the hosts of this knowledge, whose impacts even on poverty promise to be large.

9. ICTs clearly have an innovating and empowering role at several levels.
At the very micro/community/ household/enterprise level, there are hundreds of cases, but also studies of broader instances such as the impact of cellular phones in Bangladesh, or the impact of telecentres and cyber cafes  everywhere… Collecting, categorizing and understanding cases and evidence, and their relationship to poverty reduction, is quickly moving area of research, generating valuable 'lessons,' among which empowerment of women appears constantly as a theme. 

There are many examples, somewhat of the same nature, of empowerment and engagement at more macro levels, assisted by Internet/ICT spread. For example, during political events (eg the attempted coup in Cambodia in 1994) political monitoring and discussion via email and internet - internally and with outside connections and interests, has been both active and important in influencing and constraining actions and events. More generally, many of the growing public accountability frameworks, including access to information at all levels of government, rely in significant part on ICT for their implementation. In what ways do these broader social/cultural/political empowerment impacts benefit the poor, and how can they be improved in this respect?

There is something of the same kind of possibility of transparency and accountability at a global level: for example, the cases and extent to which ICTs/Internet are and can be used more to counter causes of conflict, governance and corruption, human rights, arms trade etc. can be highly important to poverty reduction. Instability, and domestic and cross-border wars, create the worst combinations of poverty and deprivation, and annihilate poverty reduction prospects, for years or decades in their wake.

These groupings are useful only if they helps to clarify an overall picture of ICT-poverty impacts;  no categorization works perfectly, and as Section III shows, this one suffers from a few general shortcomings including the tendency for categories to be highly cross cutting, notably:

· Current and prospective IC technologies and infrastructure are the basis for all the 'channels and impacts.'

· There are a whole set of poverty-related initiatives in the area of 'multipurpose community access telecentres,' which by nature are aimed at many channels - health, education, agriculture, livelihoods and e-commerce etc.

· There is an empowerment element to most ICT applications; the last category above is meant to refer to the more specific and political aspects of engagement, empowerment, transparency and accountability. 

· There are at least a few other cross-cutting categories including gender equality.

1. multipurpose community access;

2. access technologies amenable to developing countries and poverty reduction;

3. gender equality;

4. education and human resource development;

5. science,  high-tech and ICT-sector growth;

6. livelihoods development and support: local/rural/agricultural, /telework/e-business

7. public sector, social services & poverty reduction management

8. environmental and natural resource management;

9. transparency, accountability, engagement, empowerment; local to global

This list can certainly be expanded, differentiated or modified. Discussion of channels and impacts has more recently taken on terminology like e-industry, e-commerce, e-government, e-society, e-education e-tc. Seeing the e-sectors not just in themselves, but as e-parts of societies and economies, is a broader perspective worth maintaining. 

III
Country Cases: ICT, Development and Poverty-Reduction Experiences of OECD, Rapidly Changing, and Other Developing Countries

The next two sections use a lot of material from publicly available websites, from websites available through subscription to online libraries
, and from the recent literature review cited in Annex A. Often the best way to convey experience is just to quote a section from a study or project document, so this method is used liberally. It is also quite selective, somewhat impressionistic and not meant to be exhaustive.

There are many examples of countries using ICTs prominently in generally successful development strategies - including Ireland, Estonia and Finland among the European  countries, and many among the rapidly changing developing countries. Korea, Singapore, Taiwan, Hong Kong, Malaysia and Thailand are prominent in East Asia - also Turkey, Brazil, Mexico and India. Perhaps of particular interest to less advanced developing countries, because of their ICT initiative combined with relatively poor and rural populations, are India, China, Mongolia, Philippines, South Africa. China and Vietnam provide quite different examples of countries initially resisting and controlling Internet/ICT expansion and 'opening.' 
OECD


Rapidly Changing Developing Countries

Korea, Taiwan, Hong Kong, Singapore, Malaysia




Brazil, India, Mexico, Turkey

Other Developing Countries

In much of the developing world, ICT expansion will take much longer. In the OECD, it came on top of quite advanced human, social and economic development, and a gradual spread of older ICTs - telegraph, phones, television, computers. So similar outcomes might be projected, for less advanced developing countries, but over considerably longer periods of time, and starting with those more advanced in stability, political and economic management, and all areas of infrastructure including technical skills development. 

For the less advanced countries, depending on individual circumstances, some combination of building stability/management/infrastructure, and expediting selected technologies and applications, will be optimal, but identifying and accomplishing it difficult. Some, like Mongolia, Philippines, South Africa, China and Vietnam, have quite clear game plans and some 'country case study' literature readily available; these are profiled below.
 Along with India, these appear to be particularly interesting as cases for other less advanced countries due to their relative poverty and large rural populations. 

· Many other developing countries have  relatively little or uncoordinated ICT strategy and policy, and an abundance of civic and donor supported initiatives aimed at poorer segments of society. Country case study material for these has not been readily available, but there is a wealth of case material on initiatives in a wide range of sector and issue areas illustrated in IV below.

Mongolia, Philippines, South Africa, China, Vietnam

Observations

From this range of more and less rapidly changing countries, some observations might be advanced:

· Successes occurred in both growth and poverty reduction. Equity did not always increase, but absolute poverty generally declined. The extent attributable to ICTs is not clear, but it is clear that ICTs often contributed strongly. 

· Liberalization and opening of ICT sectors to some/much domestic and foreign competition was important in almost all cases. Internationally oriented players tend to win, and integration into global business and supply chains offers big economic growth rewards, though less direct and certain poverty reduction outcomes.

· Strategic government intervention and support were also both generally essential and culturally/ politically/socially specific.

· Countries whose 'vision' included social as well as commercial development have often generated a dramatic growth and equity or at least inclusion dynamic. The 'channels' by which ICTs contributed include all of those suggested in II above, with emphasis on 4-7, particularly business/commercial growth and education:

1. multipurpose community access;
2. access technologies amenable to  poverty reduction;

3. gender equality;
4. education and human resource development;

5. science,  high-tech and ICT-sector growth;
6. business and livelihoods development and support:

7. public sector, services & poverty management
8. environmental and natural resource management;

9. transparency, accountability, empowerment

· Poverty levels in the most rapidly advancing countries were mostly low initially, and poverty reduction an explicit component of ICT strategy for few. The basic strategy of 'efficiency-productivity-growth' is implicitly the main approach to poverty reduction this group. Nevertheless, most included innovative social inclusion/buy-in and equity initiatives, and these were important parts of ICT and knowledge-economy development strategy, for domestic dynamics and success, and for foreign investment and donor support. Social and equity oriented initiatives were/are supported by multinational corporations as well as governments and communities. 

· Another group of lower income countries are also very active on ICT and knowledge-economy oriented strategy, eg Brazil, Mexico, Turkey  - and on the lower income end, Mongolia, India, China, Philippines, South Africa. Some also are promoting software industries with considerable success - Bangladesh, Indonesia, Ukraine, Iran, Vietnam, China, Philippines, Russia. Some countries were more narrowly focussed than others (eg Turkey on Internet access).

· For the most part, their strategies are quite similar to those of the most advanced, covering the same terrain. More priority is given to 'earlier' capacity-building investments, and at least as much to poverty reduction - reflecting it seems both domestic realities/constituencies/policies and the relatively large size and influence of donor financed activity. 

· Universal access, and successfully connecting and supporting poorer populations, have been major parts of the boom in ICT-development investment, including in the poorer countries, since the early 90s. The other parts of the picture, from a poverty perspective, include all the more systemic mechanisms by which poor people are in some position to take advantage of connectivity when it is available, eg

· in terms of  nutrition, health and security at he most basic level,

· in terms of better governance, more efficienct and pro-poor public services, opportunities for empowerment and redressing impacts of corruption or repression where they exist,

· in terms of economic growth and business/livelihoods development generally, for any direct economic benefits to poor communities or households, and for increasing public revenues…

So there is a rather large range of ICT-related investments that serve poverty reduction but don't directly involve ICT assess for the poor. 

· Given scarce resources in poorer countries, it is easy to think of (universal/pro-poor) ICT access  investments, and more systemic development/poverty oriented ICT investments as being a zero-sum game. And while there is some truth to this, a characteristic of more successful countries appears to be that they both balanced and integrated these strands relatively well in government policy and operations, including both:

· maintaining a strong push to pilot pro-poor access, and in the process, developing experience, familiarization and institutional capacities and partnerships, testing demand and supporting innovation in applications, learning from experience, and being prepared to 'scale up' when possible; 

· having a coherent and knowledge-economy oriented vision, and:

· building the capacities to adopt and adapt ICTs wherever most productive in government investments and operations (education, health, poverty reduction programs, natural resource management, gender equality and governance strengthening initiatives..) and

· building policy and regulatory environments that attract and facilitate investment by private and civil society organizations. 

· Culturally and politically specific factors were central to the intensity and form of the growth and knowledge-economy strategy of each country. On the political side, there appears to be some real trade-off between economic competition and political control. 

· There is also a real concern about privacy and control by western corporate and public interests, which often ignore or support political control in repressive regimes in pursuing their commercial interests.

· Education and technical skills were either preconditions or strong co-investment areas for these countries, which are also often cases of major economic/social reform and restructuring. 

· The factors of education and technical skills, and some proactive strength in political and public management, puts similar rapid-growth strategies somewhat down the road for many developing countries. Pre/present/post-conflict countries appear to be at the far end of the horizon.

· So less advanced countries and their donors might best initially promote ICTs not (or much less) as growth drivers - and more selectively in education, livelihoods, commerce, public sector performance and accountability, and poverty alleviation - with priorities depending roughly on the most binding of these constraints to development in each country. 

· Countries are very different in these terms, and ICT investments often respond to the binding constraints. Mobile phones, for example, have been very important in many countries where governance is weak, political activism operative and Internet diffusion small.

· Nevertheless, most of the underlying 'dictates' - eg education and skills development, physical and social asset building, governance and government improvements, sufficient economic competition, coherent economic strategy including ICT development - appear to be common to the more and less advanced countries. In this sense, a main lesson of the rapidly changing countries may be 'emulate us, but build first, as needed.' 

· 'Building first' may mean more focus on education, livelihoods, public sector performance and accountability, and poverty alleviation, but it isn't clear whether this means going a bit slower on ICT diffusion and universal access. On the side of going faster are many positive experiences surveyed above and in the next section. 'Kids', for example, pick up ICTs fast. In many cases, given a bit of exposure, poor people pick them up fast and use them well. There is often a lot of energy and time coming from poor people, especially young people, which is not typical of all poverty reduction approaches, and is vital in economic and poverty reduction terms. Government efforts to achieve widespread access early, even in the relatively poorer of the countries above (eg Mongolia) have been successful and are very appealing.

IV
Project / Initiative and Sector / Issue Cases: ICT Development and Poverty-Reduction Experiences Of Less Advanced Developing Countries

Overview

Unlike the cases of the rapidly changing ICT-oriented countries, there are fewer country studies for the less advanced developing countries. There are exceptions, such as South Africa and Vietnam above, but even here most of the research is about particular applications rather than country strategies. There is also documentation on ICT policy and regulatory regimes for many/most countries
, but few detailed accounts or assessments of how ICT diffusion is occurring.
 One recurring feature of the ICT-poverty initiatives and research cited below is thus that it focuses fairly heavily on the point at which the technology or application and the (poor) user meet. 

Initiatives bringing ICTs and the Internet access to (poor) people and communities have been active since the early 1990s, and this process was accelerated buy the PRSP era since 1998 and the 1998-9 World Development Report entitled Knowledge for Development.
 This has been one major dimension of ICT diffusion for poverty reduction, and often took the form of regional or global (small) grant mechanisms responding to best proposals; these programs are referenced repeatedly in the examples below. Domestic organizations have largely done the work, with poor communities, and donors have provided both animation and some of the needed technical support. Given the realities of development and donor activity,  it is not surprising if the burst of initiatives was initially very dispersed and uncoordinated.
 

More recently, the practices and investments of countries and donors had been expanding and changing toward the more systemic diffusion of ICTs
, and there are now substantive programs in most countries aimed at e-strategies and action plans, e-government, e-learning, e-commerce, e-business, etc.

There are many success stories that highlight the case for optimism, both on what the poor can achieve by having access to ICTs, and on how countries can use ICTs/Internet more broadly in poverty reduction. They cover the ground of the types of transmission channels outlined above and offer or suggest evidence about which approaches or channels are most effective, and the circumstances underlying effectiveness. 

There are also a small but growing number of more general studies of the impacts of ICT diffusion, and a fairly large literature on impact assessment approaches and methodologies.
 The former reflect more activity from social scientists, and the latter started out being very micro in orientation, having originated in the need for assessment of individual interventions, but are also reaching toward broader frameworks for assessment of ICT diffusion. 


1. Multi-purpose community access

There are many initiatives that cut across any categorization of 'channels and impacts.' Prevalent in the context of ICTs and poverty are the multipurpose telecentres and community access points which have been introduced in poor areas, particularly but not exclusively rural areas. Often combined with and following on rural radio, they typically provide phone, fax and computer/email/Internet access, and information and services in agriculture, livelihoods/commerce, health, education and other areas. There are dozens, going on hundreds, of pilots together with websites that document and assess them, and much has been learned. On a much larger scale, and unique but rapidly spreading form, one of the great pioneers has been the Grameen Bank of Bangladesh.

CASE SNAPSHOTS

Extending access to poorer communities, while usually requiring subsidy - and often for fairly extended periods - is one key element in the way in which ICTs are being used for poverty reduction and essential longer term human development. For this, there is no alternative to the presence and accustomization of ICTs in poorer communities. There are also many further examples below of cases in which commercial or otherwise sustainable applications, in telecentre and other initiatives, are effective and quickly self-sustaining in terms of finance.


2. Access technologies amenable to developing countries and poverty reduction

Clearly, the feasibility and time frame for the full range of ICT/poverty depends significantly on new IC technologies. Widespread connectivity of poorer communities, for example, needs low-cost, easy and universal broadband access. There are many promising experiments and pilots in low-cost wireless broadband, largely from ICT4D pioneers, and the probability that Wi-Fi will permit a major leap forward. There are also some good summary documents, which clarify the range of technology and content considerations, constraints, realistic scenarios and challenges. This is very important information for ICT strategy and investment decisions, and an area where current research/networking and knowledge dissemination are essential and are growing.

OVERVIEW STUDY (new, worth a scan)

3. Gender equality

Gender is another fully cross-cutting perspective. There is a growing amount of evidence that poverty reduction is highly correlated with gender equality.
 And gender equality comes into every aspect of the ICT-poverty picture, from education to livelihoods to government services to broader empowerment. Gender considerations are thus included often among experiences in the sections which follow this one. A forthcoming study for the UN Commission for Science and Technology for Development provides a good overview, and a policy/research workshop is intended as follow up.

CASE SNAPSHOTS (new, worth a scan)

For ICT policies and interventions, as for other initiatives, gender and age perspectives must include men and women, boys and girls. But there is often the need to focus on girls/women, boys and men - in this order - not because it is necessarily the pattern one wants ultimately to prevail, but because it is the (often stark) reverse of the pattern currently prevailing in most of the world.

4. Education and skills development

Not surprisingly, this is an area abounding in initiatives of many different kinds.

CASE SNAPSHOTS


5. Science, hi-tech and ICT-sector growth

There are many topics here. Examples start with the ICT sector itself - first national policy and infrastructure, then technologies and initiatives for extension to more remote and poor areas. Illustrations than come back to science and other hi-tech sectors.

CASE SNAPSHOTS
The possibility for countries to emulate India, and develop strong software industries, is a matter much discussed. "Every country's path seems to be different - the best course of action will depend on the resources available (including infrastructure and human resources), on the state of the global software industry at that particular time, and on the country's unique situation, such as languages spoken, regional or cultural ties with major markets, a tradition of entrepreneurship, or an expatriate business community."

CASE SNAPSHOTS (new, worth a scan)

Not a great deal of literature has been found on the role of ICTs in stimulating science and other high-tech developments in less advanced countries, and somewhat more on ICTs in research more generally.
 A few of the notable exceptions…

CASE SNAPSHOTS

It is clear also that changes are taking place in research systems also, and that ICTs are both contributing and responding. For example, "Since 1981, a fundamental shift has occurred. A majority of all R&D in the United States -- a growing majority is now sponsored, financed, and performed by private enterprise. Currently, the private share is up to 70 percent of the national total." 

ILLUSTRATIVE POINTS

6. Livelihoods: agriculture and rural development, SMEs, telework,  e-commerce, e-business

Examples are abundant, and those included here are generally arranged from the most micro to more market or sectoral.

a. Agriculture and rural/community development:

CASE SNAPSHOTS



b. SMEs, telework, e-commerce, e-business and other

CASE SNAPSHOTS

7. Public sector management and performance, poverty reduction strategies/policies/interventions

E-government systems (eg Malaysia above) are a well developed part of the ICT-development knowledge base. Some countries want to build their own, but there are also many products available, and for less advanced countries, this appears usually to be a more incremental and appropriate approach. Supplying countries can be to some extent chosen from the top e-government countries.

Many countries still lack basic capacities in government, particularly the poorest, and those in conflict and post conflict situations. But after two decades of public sector reform programs and donor support projects, there should now be many countries which could usefully adopt and adapt e-government systems. There is no magic in these, but a lot of knowledge and experience embedded in them. Many top e-government countries are knowledge/systems exporters, and have development cooperation programs with grant financing.

Whether built or bought, central e-government systems need to be adapted to the specifics of each case. At the national government level, though, many public functions (tax collection, customs, budget management, human resource management..) are similar in nature across most countries, and it is here that systems can be adopted/adapted from more advanced e-government countries. There is often a 'transparency dividend' also, as information becomes physically much more accessible.

Also at the national/sector level, but much more diverse among countries, are systems for public and social services delivery. Most cited with respect to poverty reduction are education (covered above), health and social protection/security. But more economically oriented public services (infrastructure, transport..) are also important for economic development/growth and poverty reduction.

There appears to be much less development in ICT-government mechanisms for state/provincial governments, and even less for local governments. The community-based mechanisms sketched below, in the areas of health and poverty-monitoring-local-development, are in some ways substitutes and early stages of local government systems where local governments are new or weak. The major decentralization and devolution processes going on in many developing countries suggests that much more attention to ICT support in local government operations would be very valuable.

The lack of well functioning local governments, services and budgets (water & sanitation, utilities, schools…) is a basic difference between more and less developed countries, and is central to the range of poverty reduction investments and interventions that are more finely targeted, and rely on the detailed understanding of poor people and their circumstances that is possible only at local levels.

 The following examples look first nationally oriented e-government mechanisms, then at social services - principally health - then at poverty reduction and local development mechanisms.

a. Economic, fiscal, financial, legal etc. management

CASE SNAPSHOTS

Macroeconomic management faces an increasing variety of external and internal shocks. Structural change and adjustment referred mainly to the collapse of public debt and credit in the 70s and 80s, as well as the restructuring of major global markets (OPEC), but now would include financial crises (the 80s and 90s (financial liberalization and the collapse of private debt and credit), trade liberalization, technology change and knowledge transfer, including ICTs, disease (HIV/AIDS) and natural disasters, global conflict and the rise of terrorism. All these impact on the poor in their own right, and managing macroeconomic impacts of all together is very demanding on a core capability in central government agencies and line/operating agencies, timely and accurate data and statistical systems, and good information management and analysis techniques. The cost and poverty impact of mismanaging shocks, or creating them through policy mistakes, are so large that more concerted efforts are no doubt worth mounting in many countries whose capacities remain weak. 

CASE SNAPSHOTS
b. Sectoral policies (especially health) and social services delivery

As for education, initiatives to diffuse ICTs in health and medicine have been numerous and diverse, and directed to varying degrees at poverty and the poor. Examples are again arranged approximately from the more to the less micro. It is recognized that health and education services are not all public; but the focus of most of the cases/examples found is on the public sector side.

CASE SNAPSHOTS
Community based monitoring systems (CBMS), more general in coverage, also produce evidence important for health planning and delivery, and some of the CBMS are very oriented to health evidence gathering and use. The CBMS in the Province of Palawan, Philippines, is a good example of a system now spreading country-wide
, and an international CBMS network website will soon provide cross-country comparisons.

The combination of information and communications systems for use more broadly in health systems reform, management and service delivery is another area of potential, but relatively little documented experience has been found from the perspective of ICTs.

CASE SNAPSHOTS




c. Poverty monitoring/understanding and alleviation

For effective and sustained focus on poverty reduction, regular intelligence on poverty is needed, on both poverty profiles and poverty dynamics. These need to be based on information which is rapidly collected and processed, useful to everyone,  as clear as possible on who is poor and  why -  or in what ways - and supportive of policies and programs in employment, trade, fiscal policy, health, education, social protection, targeted and local poverty alleviation etc. etc. 

These consist of people and institutions in government and civil society (including independent research), and information gathering and processing processes, with support from many donors. Principal components would include:

· participatory monitoring or survey activities of civil society organizations and means of networking and assembling information and its implications nationally;

· government census, national and sectoral (health, nutrition, education, employment etc) accounts and surveys, other (more single-purpose) data gathering;

· consumption/expenditure and income-expenditure surveys, in particular the LSMS (World Bank living standard measurement survey) family, done approximately every 3 years by governments with World Bank or other donor support;

· periodic multi-dimensional surveys which are simple, quick and useful for design and management of policies and programs - from national to local; to be timely and cost effective, these normally need to focus on poorer areas rather than universal country coverage;

· participatory or community-based poverty monitoring systems (CBMS), sketched above - perhaps the lowest cost and most effective in terms of empowerment and altered public budget allocations. 

A Philippine multi-indicator poverty monitoring system (PMS): indicators
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16.  Proportion of households who participated in 








formal electoral processes 
IDRC
 and several major donors support the strengthening of poverty measurement, monitoring and analyzing/understanding capabilities in countries, and the overall (political) process of bringing together information from different sources and facilitating public discussion.
 These 'systems' are still weak in many countries, and are very information/knowledge-intensive. More ICT support for the community based systems is needed; from very simple technologies for village enumeration and use to Internet-based GIS systems to have pictures available to people and policy makers of the comparative situations of villages in terms of income, health, education, security, gender equality etc.
 More support is also needed in many countries for the survey components and capacity, and there would appear to be continuing room for innovation in 'poverty analysis' networking among the many stakeholders and interests within countries. A few other examples…

CASE SNAPSHOTS


8. Environment and natural resources management

As sketched in II above there are, among others, focuses on ENRM-livelihoods, ENRM-health and recently biotechnologies and environmental remediation. A lot of new materials have appeared recently, and many are not captures here.

CASE SNAPSHOTS

9. Transparency, accountability, engagement, empowerment; local to global

As mentioned earlier, empowerment runs through all the areas above. At the community end, it has been a particular motivation of the multipurpose telecentre movement. Some further examples…

CASE SNAPSHOTS

At a more meso and national level, ICT have been important in public accountability frameworks. Action is typically initiated by public interest groups, either via the Internet or, more often, drawing on ICT/Internet for their coverage and feasibility (eg access to information).




CASE SNAPSHOTS

All of the discussion in the country case studies, on activism and the political impact and control of the Internet, could also be reiterated here.


Observations

From the growing wealth of developing country experience, what observations might be suggested regarding the main questions posed at the outset? ie

· shorter- and longer-term economic and social implications of ICTs expansion, theory and knowledge, from micro to macro;

· which are presently and potentially more and most significant for development and poverty reduction efforts, including the negative;

· factors that determine, and policy or interventions that influence, the most important ICT-development-poverty-reduction linkages.

And more operationally,

· Depending on a country's circumstances, where do ICT-related investments have highest returns? Where are returns so high or important that domestic or donor resources should be shifted from other development and poverty reduction activities?
On the question of the diffusion of ICTs to poor communities, it is happening innovatively but fairly slowly in much of the world, led by communities, development and business organizations, and supported typically by gradually expanding ICT infrastructure (broad definition). How much more development organizations and donors should try to speed diffusion processes - and how - is not answerable on hard evidence, but experience appears to suggest…

Broad approaches, notably that of Grameen, are very appealing in their scale, early/quick financial viability, social development dimensions, scope (market and non-market social entrepreneurs) and economies of scale (eg solving ICT connectivity and energy problems nation wide), and vision. They provide economic and social architecture, beyond conventional 'market and government,' which is designed for poverty reduction and equity, in the context and processes of globalization.

Extending ICT access to poor areas and people is very intensive in effort and local knowledge, literacy and skills development etc, as well as technical capability and effort. To reach the poor, in addition to those who assist in poverty reduction, some level of subsidy is usually needed, and may be needed for a fairly long initial period. There are lots of exceptions, from village phones to e-commerce, and probably the subsidy period is declining as access and innovation lead to more commercially and economically valuable applications for poor communities - and as lower-cost technologies are developed. In this connection, it would appear that there is unmet demand for actual small production technologies, relative to services and support mechanisms, and particularly from organized women's' groups.

Put another way, there are growing numbers of successful pilots, different approaches to 'scaling up,' and some notable successes in scaling up.

Grameen, at the front of one broad approach,  scaled up its poverty-related lending in advance of (and now along with) adoption of ICTs for its own operations, and for livelihoods and education. It focused on poor communities and only on infrastructure needed, and designed its initiatives for early self-financing. Similar experiences are expanding in number, but it appears that not all poor countries or regions can presently succeed with similar approaches at similar scale. 

Many of the poorer developing countries are following a more familiar and chaotic pattern of  development of markets, national and local governments, public services, ICT infrastructure, telematics sectors, micro finance, community development capabilities… and there are ongoing scaling up problems in all of these areas. How to increase the poverty-reduction impact of ICT-related initiative and investment is not answered by experience, in any simple way, and appears very dependent on country context.  

There is (arguably) a strong case for public and international-donor subsidy of ICT access, for poorer populations in particular, beyond the bounds of commercial and even socio-economic benefit-cost calculation, as a matter of human development, equity, poverty reduction and not excluding a large part of humanity from the knowledge shared by everyone else. For this, there is no substitute to the presence and accustomization of ICTs in poorer communities. How much and how fast are difficult questions, which again appear quite country-specific given conditions, resources available and competing priorities.

As mentioned at the outset, many factors make these ICT (pro-poor) access investments difficult for benefit-cost calculations, including: the relatively short life of the investment boom so far; the familiar problems quantifying health, education and other (part) public-goods benefits; the cumulative effect of investments in a new-technology wave (national railways would not have been built on at-the-time realistic benefit-cost calculations); the rapid changes in technologies (broadly defined, elaborated below), which make today's micro analysis not very applicable to tomorrow's investments.

Nevertheless, ICT (pro-poor) access investment decisions are made and re-made continually, and the body of evidence cited here would suggest, I believe:

Universal ICT access (say universal broadband Internet as a proxy) is a strong and important motivating force for development and poverty reduction.

ICT access is desired by virtually all poor people and communities that are at all aware of it, and its advent most often creates excitement, energy and dynamism which is difficult to generate otherwise and often lacking in poverty reduction efforts.

Most poor countries simply do not have the resources to invest more heavily in speeding universal access; but there is a good case here for substantial additional donor finance, particularly given the poor performance of many donors in meeting ODA commitments and targets.

At this point in time, with such great international focus on poverty reduction, a major push on universal ICT access could be very effective, and would be greatly assisted by technological advance, notably the emerging advent of low-cost, relatively easy wireless broadband.

Easier said than done? Absolutely, but experience and evidence:

· indicate how much knowledge, capacity and activity has been developed in poverty reduction from a wide range of approaches, organizations and initiatives including social/equity, gender, technology, economic, governance.. including many international coalitions; and 

· suggest some possibilities for further momentum, for accelerated pro-poor access and services (APPAS), in the context of existing and emerging initiative. These possibilities are taken up in the concluding section just below.

Information and Communication Technologies for Direct Poverty Alleviation: Costs and Benefits

"Abstract: Information and communications technologies (ICTs) are powerful tools for empowerment and income generation in developing countries. The cost-effectiveness of different ICTs does vary between developed and less developed countries, however. This article reviews the potential efficacy of radio, telephony and the Internet as tools of direct poverty alleviation in the latter. While the requirements for their successful utilisation make radio and telephone far more suitable technologies for the poor, traditional ICTs can act as a sustainable intermediary for them to gain indirect access to the power of the Internet. Governments should concentrate on opening up private and community provision of broadcasting and widening access to telephone services, so that they can effectively play this intermediary role." 

Moving from universal or pro-poor access to the more systemic ICT investment-development-poverty reduction investments and strategies, the case material for poorer and less advanced countries also contains many insights and lessons;  some observations...

The case for public subsidy of ICTs in education, health and other social services, and how to apply this in practice, appears to be important and to need work. If  ICTs can deliver some services or parts of services more efficiently, or are otherwise fundamental to a service, they merit inclusion in services programs and budgets of governments and civil society organizations. They seem highly likely to be included in the investments and operations of privately financed education and health providers. Case studies do provide a lot of insight for practitioners in government ministries and civil society organizations to both re-orient service delivery to capture efficiencies and advantages of ICTs, and add programs or replace existing programs with more ICT-based delivery, where these are better and/or more cost-effective.

More current and very accessible experience/evidence would be valuable, and networking operations like the Development Gateway and others are important. Ongoing efforts at synthesis, review and better microeconomic and country-sector analysis would seem quite useful. 

For example, some study of schoolnet experiences, in a long-term perspective and in comparison with alternative approaches to various services delivery, would seem valuable. At the level of community initiatives, particularly multi-purpose ones, it is harder to be precise about the 'public good' (collective consumption) elements and benefits of the education, health etc. applications which telecentres support. 

And this highlights a key issue, for private, public and civic sectors. Because some large part of ICT infrastructure (hardware, software, technical and content capacity..) is collectively consumed, private provision is a combination of too little and too expensive in terms of economic efficiency. Similarly, some considerable part of ICT infrastructure investment is consumed by future generations and, for this reason also (the technology wave problem), investment will be too low. In short, some part of ICT infrastructure should, by accepted public finance theory, be publicly financed or subsidized.

This is done routinely in developed and advanced developing countries, ut poorer countries typically just don't have enough revenue base to do this. Donors do, and are very focused on poverty reduction; again an argument for finding effective ways for donors to finance an appropriately large part of  poor countries' connectivity and infrastructure as part of poverty reduction support.

How to do this, and do it best, is not an easy question. One could consider some range of broad poverty oriented access subsidy mechanisms, but I can think of none which would work in the political and governance contexts of many poorer developing countries. So one is brought back to the finance of ICT-poverty investments of two main kinds:

· ICT access and services for poor communities - ie the donor-financed country, regional and international programs which support champions and innovation in (pro-poor) connectivity, and the range of key sector/issue applications most valuable to those connected; most of these are competitive grant programs, and their scope has expanded into regional connectivity initiatives.

· ICT systemic investments which aim at or support poverty reduction - typically donor government-to-government programs in ICT infrastructure, and public services including education, health, poverty reduction programs and, more broadly, economic and public sector management.

Experience says that both approaches continue to be needed and valuable, are increasingly connected through networks of organizations and individuals, and may be able to be strengthened in several ways - reflecting more and less advanced country experience - which are picked up again in V below. In this context, current experience suggests that both  will get more donor support if they have strong poverty-reduction components and dimensions. And both, particularly the former, will develop and benefit greatly from emerging low-cost broadband technologies.

With respect to the systemic investments, and the perspective of those in governments preparing and managing poverty reduction programs and public services (education, health..), micro analysis and thinking should be based on 'economic' costs as well as actual. In theory, I would argue, they should be based on:

· connectivity costs (mobile phone, Internet dialup, broadband..) similar to those of the advanced countries - reflecting that the 'collective consumption' part of ICT infrastructure should be subsidized; and

· a low or zero discount rate (expected rate of return on investments), to the extent this is not built into the lower connectivity costs - reflecting that the 'future generations' part of ICT infrastructure merits public finance.

Comparing economic costs, so derived, with actual costs provides, in principle, a good measure of the ICT subsidy (grant finance) needed for any particular program - such as public health education or distance technical education - and thus a strong case for donors. 

Major sector policy choices - such as resource allocations to public health, health education, water and sanitation, curative health etc. are of course not amenable to this kind of approach, and need to be made mostly on other evidence, constituencies and judgement.

What this approach says is that within these broader decisions, if ICT improve service quality and/or efficiency, use them. And in making this calculation, however formally or judgementally, use low ICT connectivity costs and a low or zero expected return on investments, and seek/use donor grant funding to bridge the gap in the public services budgets. 

For this to work well, donors would need to commit additional dependable (long term) grant finance for public services provision. The economic rationale is there, and this should reassure donors, but it is again poverty reduction that is motivating donors, and so strong poverty components and dimensions of public services will be most effective in mobilizing grant finance. 

On a more macro and strategic level, case material also suggests several insights or lessons for ICT strategies. Overall, it is perhaps that strategies have to be country specific, no major component (below) can be ignored, and countries generally succeed by giving highest priority to areas exerting the most binding constraints. 

One robust conclusion from case studies is that ICT infrastructure is very poor in many developing countries, and thus improvement of  ICT infrastructure quality and price will have a key role in all aspects of improving the application of ICTs to poverty reduction. Within infrastructure, priorities will again depend on binding constraint questions among:

physical and technical infrastructure

· hardware, telecoms/connectivity 

· software & applications 

· policy/regulatory regimes 

· technical supplier/provider industries
 

knowledge and networking infrastructure

· content - WWW, programs, knowledge networks/networking - and providers

· attitudes and technical capacity of users - ICT literacy

Every country needs a strategy; this is a lesson from all successful countries. In some countries, for example emerging from civil war, strategies could be quite limited, such fostering technical education/training and capacity building. But they are still needed, however rudimentary, to provide a way of identifying and mobilizing investment priorities, as well as public support and awareness. 

Challenges in de/re-regulation, foreign investment and ownership are quite well known, and good policy advice available with support of a variety of donor agencies.
 The developed and rapidly expanding country cases provide a sufficient range of good alternatives. Main constraints include genuine concern about foreign domination, defensive political and commercial interests of governments, and lack of capability and resources in public sectors. Given the importance of a country's ICT policy frameworks and vision, more concerted and sensitive policy assistance from advanced country donors and corporations is an area of initiative worth considering.

Re policy, hardware and connectivity:

· it is very important for policy making to have a good grip on emerging technology - at present, for example, Wi-Fi in particular;

· older technologies including radio, television and telephone communications systems are effective in many specific applications and also in introducing broader networking technologies to poorer areas; 

· mobile phones are particularly important in many countries, for livelihoods and political/governance activities among others. Texting and cash cards are important for poor people, who have low income and no credit, particularly for on-call (construction, personal services..) work.. 

Telematics sectors in poorer countries are "characterized by small, vulnerable organizations with committed employees; the main threats are in the weak telecommunications infrastructure, limited/intermittent energy supply, restrictive laws, low purchasing power, computer illiteracy and lack of awareness."
 Implicitly, they are expected to develop commercially, with whatever broad public support (skills training) and donor financing that is provided. The top-down approach (of governments and development agencies) to ICT expansion thus extends only little into the telematics sector. And the bottom-up support  reaches back from poor communities to national ICT infrastructure, or circumvents it, as needs and options dictate. This appears to be a quite reasonable combination of strategies, but may often lead domestic telematics sectors very thin 'in the middle.' 

Breaking this down a bit more, good applications in livelihoods, education, health, governance etc - particularly those oriented to poorer people whose literacy and language skills are weak - need good content. Some can and should be borrowed from other countries, but even these need to be adapted. This typically requires a combination of content and technology providers working together - from a range of educational, private, public, civil and foreign sources. In many countries, it appears that domestic tertiary education sectors could be more mobilized to help provide good content. Country strategies and donor funding would benefit from more complete pictures of telematics sectors in each country.

Similarly, good applications often come from economic and social innovators and entrepreneurs; ICT policy that motivates these, along with (competitive) grant programs that support them, are both important.

Community development capacity will need to expand in most countries if the emerging technologies and lessons from experience are to be scaled up into a broad and accelerated pro-poor access endeavour. Training and capacity building in community development would appear an ICT strategy priority for most poor countries.

V
Priorities for Further Research and Action: Some Suggestions for Discussion 

Different people interpret experience very differently. This last section makes some personal suggestions, just for discussion, and generally in relation to the principal countries and areas surveyed. 

1. multipurpose community access;
2. access technologies amenable to  poverty reduction;

3. gender equality;
4. education and human resource development;

5. science,  high-tech and ICT-sector growth;
6. business and livelihoods development and support:

7. public sector, services & poverty management
8. environmental and natural resource management;

9. transparency, accountability, empowerment

As just argued, this would be a particularly good time for a drawing together ICT4D/knowledge-economy and poverty reduction interests and agendas, from the perspective of poor villagers all the way to the perspective of global fora. Starting with the former, the 'faces' of poverty are almost limitless, but there are recurring images (and a growing volume of data and synthesis).
 For illustration, a fairly extreme composite..

Many villagers, in almost any poor country depend mainly on agriculture, and if lucky some money from family members in a city; both are volatile. War, or the threat and remains of conflict, may be there and insecurity or actual loss of food, health or safety, particularly for women, is always at hand. Famine persists because both government and rebels gain from this.
 The food-for-work program is giving a lot of its money to people who do no work, because they are conspiring with those in charge. A movement for access to information and public hearings has been started. But young people, particularly men, have learned that success does not come from being honest, in spite of efforts of NGOs and concerned citizens to convince them otherwise. Schools are open, but teachers are often missing because of conflict and AIDS, and they are paid little enough that absenteeism is very high. Many of the students who are allowed and able to attend are too undernourished to stay awake or concentrate. 
 Married women are the largest group of HIV/AIDS victims, but are blamed for AIDS because they go to clinics and are diagnosed, while getting it mostly from their husbands. Humanitarian and poverty reduction efforts of government and relief/development organizations, such as they are, focus on establishing some stability, security, nutrition and sufficient health services. National budget decisions and money reach District authorities by the middle of the financial year, with luck, but by the time the funds are siphoned off and spent, there are only a few sporadic public poverty reduction programs. 

You might expect ICTs not to be high in many people's priorities, in this picture, but along with many other things, they are! Experience of the past decade is quite clear that poor people and communities are increasingly aware of ICTs, eager to have access, committed and hard working to gain it and help others, and with hopes around livelihoods, education, health and empowerment in particular. Children absorb and learn very quickly if able. There is a demand and a dynamic coming from poor people for ICT access - and to livelihoods, education, services, gender, empowerment etc. activities in which they are central or involved. And this kind of energy and commitment is very valuable.  

Jumping to the global end, it is hard for anyone to argue that having the poor excluded from global connectivity/networking and knowledge is an acceptable part of our vision of poverty eradication in the end. The questions are mainly 'how fast' and how best'? It is hard to imagine Poverty Reduction Strategies and Millennium Development Goals being achieved only by systemic investments, and without a strong dynamic 'from the bottom.' Development and trickle down will not accomplish poverty reduction or knowledge society inclusion rapidly or even predictably in many poorer countries. Trickle up has some real merit when the focus is poverty reduction. With investments to bring ICTs and applications to the poor, additional resources flow to poor communities and to a range of intermediary institutions, and have an economic multiplier effect similar in kind but different in detail to other real resource injections. Pilots have become self financing faster than expected, overall, and on a large scale in Grameen like situations. Domestic content/education and telematics sectors are drawn in and built up. The systemic investments in ICTs and public services become more driven more by the poverty reduction considerations. 

Pro-poor development can of course exist as a concept without ICT connectivity as a main part - and appears to do so in many countries' poverty reduction strategies - but this is changing as countries and donors see the value of closer alliance between ICT and other investments. The schoolnet program needs the school milk program and vice versa. ICTs for their part bring clear motivation, and efficiencies, in most of the cases surveyed.

The logic of greater alliance and integration of ICT, poverty reduction and overall development strategies has huge components and challenges at each level - global & donor, country and local. Starting this time at the global level…

The WSIS - World Summit on the Information Society - will be held in two parts, Geneva, 10-12 December 2003 and Tunis, 16-18 November 2005. It's structure includes many important topics including Access, Development (ICT4D), E-commerce, Education, E-government, Environment, Gender, Humanitarian, Knowledge Societies, Rights/Law/Ethics, Security, Special Focus Africa, Success Stories - but not Poverty Reduction.
  One could argue that poverty reduction is an over-riding and cross-cutting issue, but it isn't, really. Nor is it in the other major global fora, really - eg the G8 Digital Opportunity Task Force (Dot Force), UN ICT Task Force, Global Digital Divide Initiative (GDDI) of the World Economic Forum, and Global Knowledge Partnership (GNP) - which are profiled briefly at the end of this chapter.

These may sound like harsh judgements, but I think it is fair to say that specialists in poverty reduction, involved in these for a, and examining their websites, find fairly little detailed knowledge about poverty.
 There is a tendency to view good ICT investments as good for development, and development good for poverty reduction. This is right as far as it goes, but is not enough to attract substantially more resources  aimed at poverty reduction. Most of the development community now regards development as a necessary but not sufficient condition for poverty reduction. 

Politics matter. Many of these fora are UN and inter-governmental, and it needs to be recognized that the global poverty reduction agenda is quite donor driven. Poor populations, even in a democracy, would not dominate in most developing countries. Developed and more advanced developing countries addressed equity and poverty in their ICT and other strategies, but poverty reduction did not drive their developing strategies to the degree expected today from poorer countries. Nevertheless, donors are focusing on poverty reduction in MOST of their resource commitments. Developed country populations are not very interested in the middle and upper income people in the South, and support ODA mainly for humanitarian and poverty reduction purposes.

To the uninitiated, the knowledge society movements - the WSIS as a case in point - would benefit greatly from quickly developing persuasive poverty reduction components and orientations:

· because the same kind of integration is needed at donor, country and local levels;

· because this will attract funding; if done well; and

· because the funding and resources mobilized will go a long way to supporting knowledge economy objectives beyond those of poverty reduction.

Major actors in poverty reduction movements need also to more fully absorb implications and opportunities of ICTs, and it appears that movement is taking place in both directions. So most of what follows is admittedly in hope of reinforcing and intensifying processes already in motion.

If the WSIS and major ICT/knowledge society coalitions adopted poverty reduction explicitly and substantially, what would this look like? I would argue along these lines…

Develop a strategy or global program focused on least developed countries, and centred on accelerated pro poor access and services - APPAS - no doubt better terminology is possible - and substantial additional development resources to achieve this.

Have two main and related components, one more purely connectivity oriented, and one oriented - more strategically than at present - to key applications and services for poor communities. 

Both involve a continuation and substantial scaling up of the competitive connectivity-oriented initiatives of the past decade. These have generally worked well, and emerging technologies make a big pro-poor push sensible in the near future. The generally non-government orientation of these grant mechanisms has been very effective in piloting, and scaling up of best approaches and technologies is now needed and possible in many countries and local areas, Accelerated pro-poor access won't happen quickly if left to developing country governments, for the many reasons mentioned earlier, and the major connectivity initiatives are experienced ICT-development venture capital operations. 

But if some of the needed (and occurring) increases in these leading edge programs are provided for poverty reduction, experience suggests at this point that they could very usefully have one major focus/program/window for access technologies, and multipurpose community access, for poorer populations in poorer countries. This is an area where ICT4D pioneers and innovators are particularly strong, and I believe could collectively propose and manage processes of speeding up the development, piloting and to some extent widespread application of low-cost, largely locally manageable wireless broadband access in poorer communities. 

Access isn't useful without application and content, so the other main focus/program/window of an APPAS approach remains that of a range of livelihood, gender, education, health, empowerment etc. initiatives. Given the lessons of the past decade AND the current focus on poverty reduction, it is suggested that these initiatives can/should now become more strategic and selective (by country and overall). This is not easy, for the reason that there are many leading-edge connectivity/application programs, and each has built connections and alliances with development organizations (including some government) more focused on livelihoods, gender, education etc. It is important not to lose the dynamism of these ICT4D initiatives, but also important to become more strategic in terms of the scaling up needed.

Again, I think the good leading-edge connectivity programs and their partners can handle this, and merit a lot more resources to do it. It will need - for this window - a more demanding set of grant criteria,  leading to somewhat less funding of 'everything that looks productive,' and somewhat more on scaling up successful pilots in countries and substantive areas.

It could also use one or more strong leading areas of initiative. I would put my money on girls education. Again, much easier said than done, and very country/situation specific. But there are international coalitions focussed on girls' education, with donor and private support, with partners, experience and progress in many countries. Support is for primary education and is not restricted to girls, but is aimed at girls and secondarily inclusive of boys. The development and poverty reduction reasons for targeting girls' education are well known and accepted. For the ICT community to mount/increase/intensify ICT initiatives and support in alliance with girls' education initiatives could bring it added resources and momentum. It has a lot of momentum, but it is diffuse and at some risk of losing coherence. Coming out strongly and substantively in support of education of the world's poorest girls would be potent.

Both components or windows would also need research support, preferably also competitive in nature - eg:

· more, more frequent and better synthesis of technical knowledge, and lessons and good practices,  including country by country reviews across sector and issue areas;

· support for connecting and building coalitions among ICT, community development, gender, livelihoods, education, health etc oriented organizations internationally and within countries.

Moving away from ICT access and use by poor people, and toward the more systemic investments and developments which target or contribute to poverty reduction, some suggestions also emerge from my reading of experience, and a lot of the arguments are similar.

The leading edge efforts, above, need following macrocosms. Poverty reduction is the result of a lot of things, from growth to targeted programs. Countries and their institutions are unique, but experience surveyed here indicates that ICT and knowledge economy initiative has been important to developed and more rapidly advancing countries, and that most have developed innovative ICT-oriented initiatives for inclusion, social equity and poverty reduction. Country strategies and sectoral programs are also the stuff of most bilateral and multilateral (government-to-government) ODA.

What should poor countries do?

Develop ICT/knowledge society game plans, however sophisticated, and integrate them with sectoral, poverty reduction and feasible overall development strategies. This is a challenge to capacity and government institutions in many countries, so donor assistance may often needed. (Progressive) donors are increasingly asking for this to be done, and supporting it - both through a lot of training and capacity building in government central and line ministries - finance, planning, Information/Telecomms/ICT, education, health, women's' affairs, rural and community development etc. - and through funding the strategies themselves once developed. 

Decide ICT infrastructure investment priorities, in terms of what are the most binding constraints among components of infrastructure (hardware, software, technical and content providers, user literacy and community development capacity), and get as much support from donors as possible and useful in financing priority investments.

Decide public ICT-related sectoral investment priorities on two sets of grounds:

1. Binding constraints and lessons from experience; for example…

In countries where health sectors are a mess, this is usually a serious or binding constraint to poverty reduction. There has been a lot of effort to reform health systems, particularly from the 1990s on, and this is one public sector where the information structure of health systems/sectors is changing the prospects for better service delivery, and where evidence based resource allocation appear to have a considerable role, and enough experience, to make a big difference. Transparency and accountability are also priorities that ICTs can support in the health sector. At a minimum, ICT support can serve:

· an effective (regular, quick, wide coverage) health needs surveillance mechanism for all developing countries lacking this capability, and this could well be a global priority; and

· better management of health systems and service delivery , including health/nutrition education, water and sanitation, preventive and curative services.

Given the prevalence and consequences of governance failings, there is a very good case in many countries for a major ICT-supported campaign for public sector transparency and accountability, and better management. Politically, this is almost never easy, but there are probably starting points on the e-government front, depending on country, but often including:

· continuous efforts to maintain a decent central statistical system, good poverty monitoring capability, and sufficient economic management capability - this is not expensive, but requires persistent long-term commitment to developing and maintaining key skills and institutions;

· automation and transparency in budget making and financial implementation at national, state/provincial and local levels, together with access to information, and other public accountability frameworks;

· good mechanisms for monitoring and understanding poverty, and implementing poverty reduction strategies, policies and programs (PRSP), which are typically effective only with good ICT content and support;
 , and usually include:

· multi-stakeholder strategy and policy development processes.

In many countries, building e-government components, with special attention to poverty reduction, looks to have quite low cost and quite high potential.

2. The economics of using ICTs in public services provision; for example

Experience indicates that there are large quality, coverage and efficiency benefits possible in primary, secondary, technical and tertiary education systems in most countries, and sufficient guidance to design and carry them out well. The education planning and providing sectors of many poorer countries are absorbing this information, but slowly, and national (and international) efforts to speed absorption productive. 

From a socio-economic view, ICT centred and supported public services should be assessed on the basis of low connectivity/infrastructure costs, and low/zero expected rates of return on investment, for reasons elaborated at the end of IV above. ICT use would be considerably more attractive and higher if public goods elements of connectivity and infrastructure could be subsidized. Budget constraints make this unrealizable in most poor countries without donor grant funding. To the extent that countries or donors can do rough calculations of the ICT-related subsidy element of public services provision, mobilizing donor finance should be facilitated.

What should donors and international fora do?

Keep pushing for and supporting the development of co-ordinated country development, poverty reduction and knowledge economy strategies. It would be good if the WSIS and related fora made this point strongly - and backed it up by coordination within and among donor agencies. E-strategies, for example, will have little relevance until grounded within the other priorities and fiscal realities of each country.

Provide strong, additional and co-ordinated (sector wide) support for implementation of good strategies; ie make good on the rhetoric and growing practice of strategies being domestically developed and owned, and supported by donors over extended periods on this basis.

Push on some strategy areas where needed. Governments are often fairly capable, for example, of undertaking improvements in public sector management, but not so much in transparency, accountability, citizen engagement and empowerment. Particularly where governance problems of the transparency/accountability kind are binding constraints, donors have little option but to work with non government organizations to raise engagement and empowerment, and realize public accountability frameworks of all kinds. Most of these initiatives need good information and networking support.

Accept socio-economic rationales for subsidizing ICT connectivity and infrastructure elements of public services as (partly/mostly) public goods, and find simple administrative ways of doing this.

Support research programs which provide, in particular:

· more, more frequent and better synthesis of technical knowledge, and lessons and good practices,  including country by country reviews across sector and issue areas;

· more insight on the integration of ICT/knowledge, poverty reduction and overall development strategies, and more microeconomic evidence on alternative ICT-centred and supported approaches in the main public services sectors.

In brief summary… one person's view:

Accelerated Pro Poor Access and Services, supported through expanded ICT4D connectivity initiatives, and focused on:

· high quality, low-cost connectivity for poor communities, and an orientation to rapid scaling up;

· girls' education, at the front end of key ICT-supported services for poor populations; and 

· national and international coalition building for pro-poor connectivity, girls education and other pro-poor livelihood, health, gender, empowerment etc. initiatives.

Integrated ICT-Poverty Development Strategies Support for least developed countries:

· sensitive and sustained government/IFI-to-government support for development and implementation of co-ordinated national strategies;

· focus on ICT infrastructure priorities, health system improvement, public accountability and economic/poverty reduction management, distance learning programs

· simple subsidy mechanisms for the public goods elements of ICT infrastructure use in public services.

ICT-Poverty Research Support Program, including:

· more, more frequent and better synthesis of technical knowledge, and lessons and good practices,  including country by country reviews across sector and issue areas;

· support for connecting and building coalitions among ICT, community development, gender, livelihoods, education, health etc oriented organizations internationally and within countries;

· more insight on the integration of ICT/knowledge, poverty reduction and overall development strategies;

· microeconomic analysis and evidence on the main ICT-centred and supported applications central to  public services sectors and poverty reduction (in education, health etc).

This section ends with a quick look, with references, at the major global fora now constituted around 'ICT for development' (ICT4D) issues, as they are drawing together a lot of people and organizations, and  represent one forefront of knowledge and commitment. Perhaps the main ones are:

G8 Digital Opportunity Task Force (Dot Force),
 with the following teams:

National E-Strategies 
Access And Connectivity
Human Capacity And Knowledge 

Enterprise & Entrepreneurship
Global Policy Participation 
ICT For Health 

Local Content And Applications 

UN ICT Task Force
 has met four times, and supports widespread collaboration and networking.

"The Task Force is an innovative mechanism – it is the first body created by a intergovernmental decision of a United Nations in which members, representing governments, civil society (including the private sector, not-for-profit foundations, NGOs and academia) and organizations of the United Nations system have equal decision-making power."

World Summit on the Information Society (WSIS),
 under the auspices of the International Telecommunications Union (ITU) and UN (General Assembly)

"…a Summit in two phases with the first phase to be held from 10 to 12 December 2003, in Geneva, Switzerland and the second in 2005 in Tunis, Tunisia… to develop and foster a clear statement of political will and a concrete plan of action for achieving the goals of the Information Society, while fully reflecting all the different interests at stake. The scope and nature of this ambitious project will require partnerships with public and private entities…"

Global Digital Divide Initiative (GDDI) of the World Economic Forum

"The Initiative is made up of a Task Force and Steering Committees, focusing interests and competencies on efforts relating to education, local content, entrepreneurship and regulation policies. The Task Force is co-chaired by Microsoft EMEA, and the International Development Research Centre (IDRC)… to mobilize resources to build-out digital divide-related projects and to advance this issue on the global and regional public policy agendas. The Task Force works closely with six community development initiatives from around the world and works in collaboration with the UN ICT Task Force, the G-8 DOT Force…"

Global Knowledge Partnership (GNP)

"The GKP is a "network of networks" with a diverse membership base comprising public, private and not-for profit organizations from both developed and developing countries. The Partnership was born as a result of the 1997 Global Knowledge Conference… the secretariat is hosted by the Government of Malaysia… The Global Knowledge Partnership is an evolving network of public, private and not for profit organizations…to promote broad access to – and effective use of – knowledge and information as tools of equitable sustainable development… share information, experiences and resources to realize the potential of information and communication technologies to improve lives, reduce poverty and empower people."







� The first was ICTs, the Internet, Development and Poverty Reduction, April 2003.


� The Development Gateway (http://www.developmentgateway.org/node/133831/?) is one prominent example, posting materials daily under: Key Issues, Editor's Choice, Most Popular, About ICT for Development, Access & Connectivity, Capacity Building & Training, Community Telecenters & Cybercafes, Digital Divide, e-Commerce for Development, e-Readiness & Needs Assessments, e-Strategies & Action Plans, ICT & Disability, ICT & Gender, ICT & Youth, ICT Country Profiles, ICT for Agriculture & Rural Development, ICT for Education & Science, ICT for Environment, ICT for Health, ICT for Poverty Reduction & Growth, ICT for Older Persons, ICT for Private Sector, ICT for Public Sector, ICT Policy, Laws & Regulations, Open Source Software, Radio & Development, Wireless for Development, World Summit on the Information Society, Awareness Raising & Networking, Broadband for Development, Broadcast Streaming & Digital Media, Building Online Communities, Computers & Hardware, Digital & Virtual Libraries, e-Discussions & Mailing Lists, Emerging Technologies, Geographic Information Systems, Grants, Awards and RFPs, Financing ICT4D, Free Computers, Software and Services, ICT & Aid Effectiveness, ICT & NGOs, ICT & Democracy, ICT, Governance & Transparency, ICT, Leadership & Innovation, ICT & Millennium Development Goals, ICT & Knowledge Sharing, ICT & Law, ICT & Solar Power, ICT & Volunteers, ICT for Community Development, ICT for Culture & Arts, ICT for Employment & Labor, ICT for Financial Sector, ICT for Indigenous Development, ICT for Investment & Export Promotion, ICT for Peace & Security, ICT for Post-Conflict Reconstruction, ICT for Regional Integration, ICT for SMEs, ICT for Tourism, ICT for Transport, ICT for Urban Development, ICT Governance & Institutions, ICT Industry Development, ICT Infrastructure, ICT News Sources, ICT Projects Coordination, ICT Trends & Statistics, Impact Evaluation, Information Society & Digital Economy, Intellectual Property & Copyrights, International Cooperation, Internet, Technology & Information Revolution, Internet2, Jobs & Other Opportunities, Key Articles.





� For perspectives on the roll-out of ICTs and the Internet, comparisons with earlier technologies, and perspectives on economic development implications; Michael Spence, Keynote address at the meetings of the MIMAP Network, June 2002, at Université Laval: www.pep-net.org (under "meetings and workshops", "MIMAP network")


� Perez, Carlota, Technological Revolutions and Opportunities for Development as a Moving Target, from Amilcar Herrera Annual Public Lectures: http://www.intech.unu.edu/events/herrera-lectures/2001-perez.htm. 


See also:


    Perez, Carlota, Technological revolutions and financial capital : the dynamics of bubbles and golden ages, Edward Elgar, Northampton, MA, 2003.


    Castells, Manuel, The Information Age: Economy, Society, and Culture (three volumes), Oxford: Blackwell, 1996-1998; 2nd edition, 2000, 


Volume 1: The Rise of the Network Society, Blackwell Publishers (Oxford, and Malden, MA), 1996. 


Volume 2: The Power of Identity, Blackwell Publishers (Oxford, and Malden, MA), 1997. 


Volume 3: End of Millennium, Blackwell Publishers (Oxford, and Malden, MA), 1998. 


    Mansell, Robin (ed.). Inside the Communication Revolution: Evolving Patterns of Social and Technical Interaction. Oxford University Press, 2002.


    Hall, Bronwyn H. and Khan, Beethika, Adoption of New Technologies, NBER Working Paper No. W9730: http://papers.ssrn.com/sol3/papers.cfm?abstract_id=410656 


� For an interesting overview, The Economist, Survey of the Internet Society, January 25th-31st edition, 2003.


� There is of course a huge amount of literature and Internet discussion here. Some useful overviews include:


    The Economist Magazine, Biotech Survey, March 27, 2003


   Cynthia Roth-Robbins, From Alchemy to IPO: the Business of Biotechnology, Perseus Publishing, Cambridge Mass, 2000, (an insider's documentary of the sciences/technologies, firms and sectors in human health, agriculture, environmental management, oceans and space...)


   Davy, Brian, Dufour, Paul, Lafond, Renald, Leppan, Wardie, Spence, Randy and Woo, Jean, Survey: Biotechnology and GMOs,  IDRC, work in progress.


   Brockman, John (Editor), The Next Fifty Years: Science in the First Half of the Twenty-first Century, Weidenfield and Nicolson, Great Britain, 2002.


   Grace, Eric S., Biotechnology Unzipped, Trifolium Books, Toronto Canada, 1997.


   Charles, Daniel, Lords of the Harvest, Biotech, Big Money and the Future of Food, Perseus Publishing, USA, 2001.


   Crandall, B. C. (Editor), Nanotechnology: Molecular Speculations on Global Abundance, The MIT Press, 2000


� Castells, Manuel, The Social Implications Of Information & Communication Technologies, (Conclusion section), Report prepared for UNESCO's World Social Science Report, 1999: http://www.chet.org.za/oldsite/castells/socialicts.html


� C. Nyaki Adeya, ICTs and Poverty, a Literature review: http://network.idrc.ca/ev.php?URL_ID=24718&URL_DO=DO_TOPIC&URL_SECTION


� These views come principally from the experience of the MIMAP (Micro Impacts of Macroeconomic and Adjustment Policies) program supported by IDRC, particularly the 'poverty measurement, monitoring and analysis' and 'community based monitoring systems' elements; see www.mimap.org for further information.


� Amartya Sen, Development as Freedom, Oxford University Press, 1999


� For many countries, 'panel data' - same data, from same household sample, for two or more points of time (years) - are becoming available and should continue, indicating in particular which households have been moving in and out of poverty, and a lot about their economic and social characteristics.   


� Paul Shaffer, New Thinking on Poverty Dynamics, Implications for Policy: http://www.un.org/esa/socdev/poverty/paper_shaffer.pdf. *Chronic poverty is defined as those who are poor in all years of the panel, while transitory poverty consists of the 'sometimes' poor.


� Paul Shaffer, New Thinking on Poverty Dynamics, Implications for Policy, (2001) provides a very good survey of these broad approaches, and more specific measures within each, together with an assessment of lessons learned in each case: http://www.un.org/esa/socdev/poverty/paper_shaffer.pdf


� Further data/evidence and country detail is available and is being explored.


� See for example: Robert M. Solo, Growth Theory, an Exposition, Second Edition, OEP, January, 2000; 


- Ahn, Sanghoon and Hemmings, Philip (2000),  Policy influences on economic growth in OECD countries: an evaluation of the evidence. OECD ECO working paper; 


- Temple, Jonathan (1999),  The New Growth Evidence, Journal of Economic Literature, 37(1), March, 112-156;


- Aghion, Philippe and Howitt, Peter (1998),   Endogenous Growth Theory,  The MIT Press, Cambridge. 


- Keely, Louise C. and Quah, Danny T. (1998),  Technology In Growth, CEP discussion paper no. 391. 


For a simple but quick summary, see The Chemistry Of Growth , Economist, 00130613, 03/06/99, Vol. 350, Issue 81


� Michael Spence, Keynote address at the meetings of the MIMAP Network, June 2002, at Université Laval: www.pep-net.org (under "meetings and workshops", "MIMAP network"). Characteristics of  ICTs 


� Much of this discussion of characteristics comes directly or indirectly from Michael Spence, op. cit.


� Michael Spence, The informational structure of markets, information technology and economic growth and development, inaugural W. Edmund Clark Lecture on Public Policy, Queens University, Ontario, March 14, 2003: http://qed.econ.queensu.ca/ (forthcoming). To put this further in perspective, fully ICT-integrated global supply chains are not yet a reality, but will be realized by some of the world's most globalized corporations within the next few years.


� There is a growing range of shocks, and related structural changes and adjustments, for countries to contend with. Technology change has always been one major factor. Public debt build-up and collapse and OPEC (major market restructuring) generated structural change in the 70s and 80s and trade and financial sector liberalization and crises in the 80s and 90s. Natural disasters, local conflict, famine (caused by both climate and politics), and epidemic (HIV/AIDS) lengthen the list currently, along with major policy mistakes (eg, in retrospect, in response to financial crisis).


� A. M. Spence


� ICTs are not just tools and carriers of these newer sciences, but also its substance. The challenges of both mapping the human genome, and the many technologies now aimed at identifying genes with functions and remedies, for example, have information sciences at their heart. See for example Arthur M. Lesk, Introduction to Bioinformatics, Oxford University Press, 2002. Coming from the opposite directions, it appears that next rounds of computers will include 'biocomputers,' or processing systems that behave like (if not actually) living organisms. This is not surprising in the sense that cells, and complex living systems based on them, such as people, embody the most powerful/evolved/advanced bio and nano technologies known.


� As one example of many projects and activities, see the IDRC supported community based natural resource management programs (CBNRM) in Asia, Africa and Latin America at www.idrc.ca.


� See for example the IDRC supported program on ecosystem approaches to human health at http://www.idrc.ca/webmap_e.html#Environment.


� In this case, the main databases used, via EBESCO Host, are Econlit, Academic Search Premier, Sociological Abstracts, TOC Premier and CAB Abstracts. In this context, many IDRC programs provide online library/database access to all their partners. The MIMAP program, for example, provides access to about 400 individuals at an annual cost of US$65/person and falling (about $25000/year in a program of $3+ million; ie trivial in cost). These services contribute enormously to learning and capacity development of partners as well as IDRC. There is no reason that research and other partners of donors should not all have access to advanced resources of the Internet, and one specific suggestion would be that all donors provide this as a matter of course.


� See also Quibria, M. G., Ahmed, Shansun M., Tschang, Ted and Reyes Macasaquit, Mari-Len, Digital Divide:, Determinants and Policies with Special Reference to Asia, ERD Working Paper No. 27, Asian Development Bank, October, 2002.


� For many other country papers - Bangladesh, Maldives, Pulau, Iran.. see Asia Pacific Meeting On Bridging The Digital Divide & Preparation For The WTDC-02, New Delhi, 13-16 February 2002: www.aptsec.org/DD-WTDC-02/DocumentLists.htm. Nepal's ICT strategy is also sketched in IV below.





� See also:


- Tipton, Frank B, Bridging the Digital Divide in Southeast Asia: Pilot Agencies and Policy Implementation in Thailand, Malaysia, Vietnam, and the Philippines, ASEAN Economic Bulletin, April 2002, v. 19, iss. 1, pp. 83-99


� As one example: Chemane, Lourino, Mozambique ICT Policy Implementation Strategy and e-Government, http://unpan1.un.org/intradoc/groups/public/documents/cafrad/unpan006472.pdf


� See for example Hafkin, Nancy and Wild, Kate, ICT in Africa: The Challenge to Donors in a Global Information Society, in Rowing Upstream: Snapshots of Pioneers of the Information Age in Africa: http://www.piac.org/rowing_upstream/chapter5/ch5programchallenge.html. For an interesting recent study, see also Richard Gerster and Sonja Zimmerman, Information and Communications Technologies (ICTs) and Poverty Reduction, Discussion Paper, Swiss Agency for International Development, 2003: http://www.gersterconsulting.ch/fs/fs_news_cur.html


� See for example:


- McGrath, Simon, The British Department for International Development and Knowledge-based Aid, Compare: A Journal of Comparative Education, Oct 2002, Vol. 32 Issue 3


- King, Kenneth., Banking on Knowledge: the new knowledge projects of the World Bank, Compare: A Journal of Comparative Education, Oct2002, Vol. 32 Issue 3


� See for example Aexander G. Fior, ICT and Poverty: the Indisputable Link, Paper for Third Asia Development Forum on "Regional Economic Cooperation in Asia and the Pacific" organised by Asian Development Bank 11-14 June 2001, Bangkok: www.worldbank.org/html/extdr/offrep/ eap/eapprem/infoalexan.pdf


� Many donors, for example, now argue that ICT support should be both top-down and bottom-up, see for example Developing Countries and the ICT Revolution, final working document of the Science and Technology Options Assessment Committee of the European Parliament, 2001, http://www.europarl.eu.int/stoa/publi/pdf/00-14-01_en.pdf 


� See for example: M. Desai, S, Fokuda-Parr, C. Johansson and F. Sagasti, Measuring the Technology Capacity of Nations and the Capacity to Participate in the Network Age, Journal of Human Development, Vol. 3, No. 1, 2002


- Sam Lanfranco, A Meta-Level Conceptual Framework for Evaluating Projects involving Information and Communication Technology (ICT): http://www.idrc.ca/pan/evaluation.html


- LDIA: Learning for Development in the Information Age, a Bellanet program area which explores the process by which organizations learn from their experience with information and communications technology: http://www.idrc.ca/pan/evaluation.html


- Asia-Pacific Development Information Programme and Human Development Resource Centre,  New Delhi, Promoting ICT for Human Development in Asia: Realizing the Millennium Development Goals: http://www.apdip.net/rhdr/overview.asp


- Ballantyne, Peter, eDevelopment, eCooperation: connecting the worlds of information and development, Compare: A Journal of Comparative Education, Oct2002, Vol. 32 Issue 3, p365


� See also


- Gender & ICTs Resources Annotated Bibliography, and Gender and ICT Evaluation Methodology, IDRC Pan Americas website: http://network.idrc.ca/ev.php


Krishna V. Sane, Women Empower Women, World Bank InfoDev project, 2000: http://www.iicd.org/stories/


- Seminar: Is ICT Gender-Neutral? A gender analysis of six case studies of multi-donor projects, UN ICT Task Force: http://www.unicttaskforce.org/stakeholders/sources/


� The MIMAP program of IDRC (www.mimap.org) is one of many sources the view that the changes needed to address women's rights, resources and opportunities are about the same as those needed to spur development, growth and poverty reduction. Or, while gender equality goes beyond poverty reduction, there is very little in poverty reduction that does not require gender perspective, and equity objectives, to succeed. A recently issued book (March 2003) by Naila Kabeer, Mainstreaming Gender Equality in Poverty Eradication and the Millennium Development Goals: A handbook for policy makers and other stakeholders (Commonwealth Secretariat, IDRC, CIDA) provides much detail; the initial quote by Gita Sen is indicative: 	 A gender perspective means recognising that women stand at the crossroads between production and reproduction, between economic activity and the care of human beings, and therefore between economic growth and human development.  They are workers in both spheres – those most responsible and therefore with most at stake, those who suffer most when the two spheres meet at cross-purposes, and those most sensitive to the need for better integration between the two." 


� See also


- European Union e-learning projects: http://www.elearningeuropa.info/ 


- ICT and Education, draft discussion paper, The Commonwealth of Learning, March 2003


- ICTs in Vocational and Educational Training: http://www.big-world.org/about/133.asp


- ICT in Non-formal Education, ICT for Education in Asia-Pacific, 2002 UNESCO Asia-Pacific Regional Bureau for Education, Bangkok, Thailand, http://www.unesco.org/bangkok/education/ict/resources/ict_nonformal.htm


- Jai-Joon Hur and Young Soo Lee, ICT Diffusion and Skill Upgrading in Korean Industries, WIDER, November, 2002: http://www.wider.unu.edu/publications/dps/dps2002/dp2002-111.pdf


� See also 


- Jensen, Mike, and Esterhuysen, Anriette, The Community Telecentre Cookbook for Africa: Recipes for Self-Sustainability, UNESCO, http://unesdoc.unesco.org/images/0012/001230/123004e.pdf


- Latchem, Colin, and Walker, David (eds.), Telecentres: Case Studies and Key Issues, The CommonWealth of Learning


http://www.col.org/telecentres/


- The Change Initiative, a multi-donor project: http://www.comminit.com/communication-trends.html 


- Walter T. de Vries and Sjaak J.J. Beerens, Economic, Financial and Capacity Aspects of National Geospatial Data Infrastructures, ITC:  http://www.itc.nl/library/Papers/0006.pdf


�  Tessler, Shirley, Barr, Avron, and Hanna, Nagy, National Software Industry Development: Considerations for Government Planners, in…(next footnote)


� See also Tilak, Jandhyala B. G.., Knowledge Society, Education and Aid, Compare: A Journal of Comparative Education, Oct2002, Vol. 32 Issue 3


� Weidenbaum, Murray, The Global Economy, Vital Speeches of the Day, 1/15/2003, Vol. 69 Issue 7


� See also:


- the DFID funded Big World website, eg An annotated list of key on-line sources which focus on how ICTs are being used to benefit SMEs: http://www.big-world.org/links/57.asp


- Richard Duncombe & Richard Heeks, Information and Communication Technologies and Small Enterprise in Africa


Lessons from Botswana: http://idpm.man.ac.uk/ictsmefa3.html


- Heeks, Richard, and Duncombe, Richard, Information, Technology and Small Enterprise: A Handbook for Enterprise Support Agencies in Developing Countries, IDPM, University of Manchester, UK: http://idpm.man.ac.uk/esahbk.htm


- Narayan, Deepa, and Shah, Talat, Connecting the Local to the Global: Voices of the Poor, World Bank Institute


http://www.worldbank.org/poverty/voices/globcoal/dec00/narsha.pdf 


� See www.panasia.org.sg/mimapph/


� From Building Capacity to Reduce Poverty (An Overview of the MIMAP Experience in Asia): http://network.idrc.ca/ev.php?URL_ID=6726&URL_DO=DO_TOPIC&URL_SECTION=201&reload=1048351807


� MIMAP/PEP (Poverty and Economic Policy) program: www.mimap.org


� See for example Shaffer, Paul, Integrated Approaches to Impact Analysis in MIMAP: www.mimap.org


� The MIMAP Philippines site contains the maps and processes for the Province of Palawan: http://www.panasia.org.sg/mimapph/palawan/palawanmap.htm


� See also: 


- Hall, Brent, The Information Age, Capacity Building, and the Use of Spatial Information Technologies in Developing Countries, Cartographica, Winter2000, Vol. 37 Issue 4


- Simon, David, Dilemmas of development and the environment in a globalizing world: theory, policy and praxis, Progress in Development Studies, Jan2003, Vol. 3 Issue 1


� See, for example, The Development Gateway (http://www.developmentgateway.org/node/133831/?), section on ICTs and Environment


� See also


- UNDP Asia-Pacific Development Information Program (APDIP), Internet Governance Information Service: http://intgov.apdip.net/


- Dieter Zinnbauer, Internet, Civil Society and Global Governance: The Neglected Political Dimension of the Digital Divide, Information & Security. Volume 7, 2001, pages 45-64 


- World Bank, Empowerment and Poverty Reduction: a Sourcebook, May 1, 2002, Chapter 5 on ICTs (p. 73): http://www.worldbank.org/poverty/empowerment/sourcebook/draft.pdf


- Helen Watchirs, Review of Methodologies Measuring Human Rights Implementation, Journal of Law, Medicine & Ethics, Winter2002, Vol. 30 Issue 4


� See Muhammad Yunus, Halving Poverty by 2015 -We Can Actually Make IT Happen, Commonwealth Lecture 2003, Delivered at the Commonwealth Institute, London on March 11, 2003: http://www.grameen-info.org/bank/Commonlth.html. IDRC's PAN program worked with Grameen in the early-mid 1990s on introducing computers into Grameen rural offices, for both large-volume loan processing and demonstration/use to villagers. Energy problems were tackled through a Grameen company, initially via solar panels which were sufficient for computers. Current programs of Grameen Shakti (energy) are at: http://www.grameen-info.org/grameen/gshakti/programs.html


� See in particular the website of the global network WIEGO (Women in the Informal Sector Globalizing and Organizing) at http://wiego.org


� Kenny, Charles, World Bank, Information and Communication Technologies for Direct Poverty Alleviation: Costs and Benefits: Social Science Research Network: http://papers.ssrn.com/sol3/papers.cfm?abstract_id=312189


� This statement is made from a national economy point of view, and does not include arguments for ICTs as global public goods; see for example: Stiglitz, Joseph E., Knowledge as a Global Public Good: http://www.worldbank.org/knowledge/chiefecon/articles/undpk2/index.htm


� See for example the Institute for Connectivity in the Amaricas: http://www.icamericas.net/index_e.html 


� Note also here the discussion of the reform of the international accounting rate system (Annex A, section 3.2), an important issue in general and to many countries for whom completing international telephone calls provides major export revenue.


� Annex A, section 3.2


�for example, Kabeer, Naila The Geography of Gender, Chapter 3 in Kabeer, Naila,  Mainstreaming Gender Equality in Poverty Eradication and the Millennium Development Goals: A handbook for policy makers and other stakeholders (Commonwealth Secretariat, IDRC, CIDA


� There is much recent literature on the political economy of hunger, and evidence that famines and hunger are very often caused or greatly exacerbated by the interests of those who gain (politically, economically..) from them. See for example Jean Dreze (Editor), Amartya Sen (Editor), The Political Economy of Hunger: Famine Prevention, WIDER Studies in Development Economics, September, 1995.


� Why girls or boys don't go to school…


- there are no schools close enough


- they are needed for working in fields, carrying water, carrying wood, caring for others in the household...


- families can't afford the fees, or transportation


- teacher absenteeism or poor teaching and content/resources quality makes it useless to go


- there are unacceptable security risks


- malnutrition and ill health make it useless to attend 


- family/kinship, gender or cultural barriers prevail.


� WSIS website: http://www.itu.int/wsis/documents/background.asp?lang=en&c_type=dt


� On a personal note, I was an early supporter of the past decade's ICT for development boom, beginning with Pan Asia Networking Program in 1993. This program was created by Maria Ng, with Phyllis Lim, from IDRC-Singapore. I was Regional Director, and fought many battles to keep this kind of very applied 'where's the research?' programming on th agenda, even in IDRC which has had information sciences and ICT4D programs for 30 years now. Some of the initial support was, indeed, purely connectivity and ISP support in countries without Internet - Mongolia, Laos, Cambodia, Vietnam, Mongolia. It became quickly development-application oriented, and responsive to growing within-countries innovation and demand for ICT use. I also spent the past 12 years managing or involved with a program on poverty and economic policy, MIMAP, or the Micro Impacts of Macroeconomic and Adjustment Policies, which supports national projects and international networks in poverty measurement/monitoring analysis, modeling and poverty impact assessment, community-based monitoring systems, gender, gender-responsive budgets, health, microfinance: www.mimap.org








� As above (IV 7.c), these typically include:


participatory monitoring or survey activities of civil society organizations and means of networking and assembling information and its implications nationally;


national small-sample consumption-expenditure and income-expenditure surveys, and periodic larger sample surveys to capture state/provincial and more local profiles of poverty;


periodic multi-indicator surveys (adding health, education, security etc indicators) to capture the different faces and causes of poverty, and poverty dynamics;


participatory or community-based monitoring systems which offer low cost and effective coverage, substantial empowerment and altered public budget allocations, and monitoring of  the local results of principal poverty reduction policies and programs; and


co-ordinated processes of drawing together the often several sources of good information annually, and facilitating discussion and debate within the country.


� See: http://www.dotforce.org/teams/


� See: http://www.unicttaskforce.org/


� See: http://www.itu.int/wsis/index.html


� See: http://www.weforum.org/site/homepublic.nsf/Content/Global+Digital+Divide+Initiative


� See: http://www.globalknowledge.org/





