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1 Introduction 
This background paper to “Ending Africa’s Poverty Trap” (Sachs, McArthur, Schmidt-
Traub, Kruk, Bahadur, Faye, and McCord, 2004) describes the proposed interventions for 
achieving the Millennium Development Goals (MDGs) together with the MDG needs 
assessment methodology and first results. The analysis has been prepared by the 
secretariat of the UN Millennium Project based on the ongoing work of the Project and 
its ten Task Forces.1  

1.1 Africa’s Poverty Trap and the MDGs 
We argue in “Ending Africa’s Poverty Trap” that large parts of sub-Saharan Africa2 are 
caught in a persistent poverty trap resulting from  

• Very high transport costs and small market size, 
• Low-productivity agriculture, 
• A very high disease burden, 
• High fertility rates, 
• Adverse geopolitics, and  
• Very slow diffusion of technology from abroad.  

 
To escape the poverty trap, a “big push” in public investments is needed to achieve a 
rapid “step” increase in Africa’s underlying productivity. We propose the MDGs – the 
internationally agreed targets for poverty reduction by 2015 – as interim milestones to 
that end. The MDGs constitute specific, measurable targets that are summarized by the 
following eight goals: eradicate extreme poverty and hunger; achieve universal primary 
education; promote gender equality and empower women; reduce child mortality; 
improve maternal health; combat HIV/AIDS, malaria, and other diseases; ensure 
environmental sustainability; and develop a global partnership for development.3 The 
Goals derive from the Millennium Declaration (UN 2000) and were recently reaffirmed 
at the Monterrey Conference on Financing for Development and at the World Summit on 
Sustainable Development in Johannesburg. They have since become the operational 
framework for international development cooperation.  
 
Meeting the quantitative and time-bound outcome targets laid out by the MDGs requires 
a goal-oriented approach to policy and practice, with the MDGs at its core. This means 
changing the critical question from “How close can a country come to achieving the 
MDGs under current constraints?” to “Given the urgency of achieving the MDGs and the 

                                                 
1 The UN Millennium Project was commissioned in 2002 by UN Secretary-General Kofi Annan to 
recommend, by June 2005, the best strategies for achieving the MDGs. It brings together nearly 300 experts 
from around the world under 10 thematically-oriented Task Forces to make integrated and sector-specific 
proposals for how the MDGs can be achieved at a global scale with country-level specificity. The Project is 
directed by Professor Jeffrey Sachs, who leads a secretariat that helps to facilitate and integrate the work of 
the 10 Task Forces. All Task Force reports by the Project will be available in January 2005. Interim 
versions are available online at www.unmillenniumproject.org. 
2 Consistent with Sachs et al. (2004), this paper focuses on the tropical countries of sub-Saharan Africa.  
3 More information about the MDGs is available at www.unmillenniumproject.org and 
www.un.org/millenniumgoals. 
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repeated international commitments to achieve them, what policies and resources, 
including increased development assistance, are needed to meet the Goals?”  
 
The operational point of asking the right question for each MDG is crucial as countries 
need to move away from focusing on the marginal expansions of social services and basic 
infrastructure towards adopting a long-term and targeted approach to planning public 
investments. Such an investment strategy needs to focus on specific interventions—
defined broadly as the provision of goods, services, and infrastructure—for achieving 
each Goal.  

1.2 Structure of This Paper 
The first section of the paper sketches the key intervention areas for achieving the MDGs 
in Africa followed by an overview of available approaches to MDG costing and needs 
assessments. Section 2 describes in detail each step of the needs assessment methodology 
used for our analysis. The subsequent section outlines the full set of interventions 
required to meet each MDG and presents available evidence for their effectiveness. In 
addition to the interventions that directly contribute to a particular target, the section also 
summarizes key interventions from other sectors that have an effect on achieving a 
particular goal. Section 4 then describes how intervention targets have been identified 
and how resource needs have been estimated for each MDG. It is followed by a brief 
discussion of a simple MDG financing strategy in Section 5. The paper concludes with a 
presentation of needs assessment results for Ghana, Tanzania, and Uganda. The 
appendices at the end of the document provide the full lists of interventions proposed by 
the UN Millennium Project.  

1.3 Meeting the MDGs in Africa 

1.3.1 Seven Intervention Areas to Achieve the MDGs 
To achieve the MDGs by 2015 the UN Millennium Project Task Forces have identified 
specific sets of interventions for scaled-up investment. Many of these interventions are 
expected to have effects on several goals. For example, improved education leads to 
many benefits, including reductions in income poverty, hunger, and child mortality. 
Likewise meeting each goal requires integrated strategies comprising action across many 
different “sectors”. For example, reducing child mortality by two-thirds will not only 
require specific health interventions, but also improved access to water supply and 
sanitation to reduce diarrheal diseases; a lowering of indoor air pollution through 
improved cooking fuels and stoves; and improved gender equality and maternal 
education. In Appendix 1 summarizes the inputs that are required to meet each Goal. The 
list demonstrates that no “silver bullet” exists to achieve an individual Target, let alone 
the ensemble of MDGs. Instead, integrated strategies consisting of complementary and 
mutually reinforcing interventions are required. 
 
In identifying MDG interventions it is necessary to make a clear distinction between 
outcomes, such as hunger reduction, and areas of programmatic activity, such as raising 
agricultural productivity and providing nutrition. In some cases this distinction is 
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particularly important since, for example, “health” refers to an area of programmatic 
activity as well as MDG outcomes.  
This paper argues that countries should carry out a goal-by-goal analysis of interventions 
required to meet specific MDG outcomes (c.f. Appendix 1). Subsequently, these 
interventions need to be bundled into broader intervention areas that can serve as a 
framework for developing an operational strategy to achieve the MDGs (Sachs et al. 
2004). Appendix 2 provides full details of the interventions that make up each 
intervention area. 
 
In designing the recommended intervention areas, we have given careful consideration to 
the issue of gender equality, that is, to an improved economic and social status for 
Africa’s women. To a great extent, women are the farmers, caregivers, and child raisers 
of Africa. They perform an incredible amount of physical labor every day merely to keep 
their households alive. Fetching fuel wood and water, caring for the farm animals, 
plowing the fields, and caring for the sick and dying in the AIDS pandemic are all tasks 
disproportionately borne by Africa’s women. Many of the recommended investments, 
such as improved access to water supply, modern cooking fuels, enhanced transport 
services, and improved soil nutrients, will have a special benefit for women and will 
target them directly. 
 
1. Agricultural productivity and rural infrastructure 
Because three-quarters of Africa’s poor live in rural areas, and an overwhelming 
percentage are employed in agriculture, the first area of interventions focuses on raising 
rural productivity in an environmentally sustainable manner. In particular, the 
investments in farm productivity will increase rural incomes and reduce chronic hunger, 
which in Africa is predominantly caused by insufficient agricultural productivity. 
Additional interventions for roads, power, improved cooking fuels and stoves, and water 
and sanitation will provide a basis for higher productive efficiency. Investments in 
improved land and water management practices will help reverse environmental 
degradation in rural Africa.  
 
2. Health, nutrition, and family planning 
The second area focuses on the health, nutrition, and family planning interventions 
needed to address Africa’s extraordinary disease burden, widespread micronutrient 
deficiencies, and high fertility rates. This package of interventions includes the medical 
interventions needed to improve child and maternal health; prevent the transmission of 
and provide treatment for HIV/AIDS, tuberculosis, and malaria; improve nutrition; and 
provide family planning services. We include an entire package of family planning and 
reproductive health services, aimed at enabling a significant reduction in Africa’s very 
high total fertility rates by satisfying women’s desire to limit and space births. We 
believe that access to family planning, contraceptive services, girls’ education, women’s 
empowerment, and off-farm employment opportunities for young women can lead to a 
dramatic reduction in the total fertility rate in just a few years by helping to allow for 
better birth spacing and by strengthening family preferences for smaller family sizes. 
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3. Education at all levels 
The third area of interventions aims to improve education at all levels, including 
achieving universal completion of primary education. In designing this package of 
interventions, particular attention needs to be paid to increasing girls’ completion rates. 
For example, our analysis includes additional demand-side interventions such as 
incentive payments to encourage poor households to keep their daughters in school and 
interventions to ensure that schools are safer for girls. We also argue that secondary 
school enrolment needs to be increased, because the returns to education now and 
especially in the future will increasingly depend on secondary education. Moreover, large 
numbers of secondary school graduates will be required to help deliver the other MDG 
intervention packages; for example, secondary school graduates will be needed as 
community health workers and agricultural extension workers. To train these 
professionals countries will also need to expand higher education. Early Childhood 
Development Programs and targeted adult literacy programs that are designed to raise 
educational attainment among the adult population are also necessary investments in 
human capital.  
 
4. Slum upgrading and urban management 
The fourth area of interventions addresses challenges specific to urban areas. Throughout 
sub-Saharan Africa, large cities have not yet generated internationally competitive 
manufacturing or service-based industries. In conjunction with rural-urban migration 
fueled by abject rural poverty, a lack of urban jobs has led to high levels of urban poverty 
that are rising across much of the continent. An MDG-based urban strategy focuses on 
urban infrastructure and services (electricity, transport, water and sanitation, waste 
disposal, and so forth) and slum upgrading. Successful urban development and the 
creation of viable export industries across Africa are contingent on improved access to 
rich countries’ markets, particularly for apparel and light manufacturing, as well as the 
flexibility to use targeted industrial policies as needed. 
 
5. Science, technology and innovation 
The fifth area of interventions focuses on the mobilization of science and technology. 
Currently, tropical sub-Saharan Africa produces roughly twenty times fewer patents per 
capita than the average for the rest of the developing world. The region has only 18 
scientists and engineers per million people, compared with 69 in South Asia, 76 in the 
Middle East, 273 in Latin America, and 903 in East Asia. We stress the need for 
increased investment in science advising, higher education, and research and 
development that is targeted at Africa’s specific ecological challenges in food production, 
disease, nutrition, construction, energy, and other areas. 
 
6. Gender equality 
The sixth area focuses on interventions for achieving gender equality that are not 
included as part of the other intervention areas. This includes ensuring full reproductive 
health rights and access to services, as well as the guarantee of equal property rights and 
access to work, backed up by affirmative action to increase political representation. Of 
particular concern in many parts of sub-Saharan Africa are persistently high levels of 
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violence against women and girls. This violence needs to be confronted with legislative 
and administrative changes, as well as the provision of special services to prevent 
violence and mitigate its impact. 
 
7. Cross-National Infrastructure, Trade Integration, and Government Cooperation 
The seventh area of interventions focuses on regional integration—a sine qua non for 
economic growth in Africa. The fifteen landlocked countries in sub-Saharan Africa have 
little chance to develop unless they have ready access to the coast through efficient, low-
cost infrastructure. Moreover, from a global perspective, individual African countries 
often present very small markets. Regional integration will raise the interest of potential 
foreign investors by increasing the scope of the market accompanying a potential 
operating presence in Africa. Regional integration is also important for achieving scale 
economies in infrastructure networks such as power grids, large-scale electricity 
generation, road transport, rails, and telecommunications, and for eliciting increased 
R&D on problems, such as public health, energy systems, and agronomy that are specific 
to Africa’s ecology but that extend beyond any single country. 

1.3.2 A Growth Strategy for Meeting the Target on Income Poverty  
The MDGs are poverty reduction goals focusing on income poverty as well as the key 
determinants of non-income poverty, such as poor health, gender discrimination, lack of 
education, poor infrastructure services, or environmental degradation. While specific 
interventions exist to target the non-income poverty targets, halving income poverty 
requires that sustained economic growth be achieved across Africa.  
 
In “Ending Africa’s Poverty Trap” we lay out the theoretical and empirical case that 
Africa, with human and physical capital levels that fall below minimum thresholds, is 
stuck in a “trap” of chronic low or negative growth. Moreover, the continent experiences 
high population growth, which leads to rapid capital widening. In some countries, high 
mortality rates due to HIV/AIDS slow down population growth, but inhibit capital 
deepening. Consequently, countries cannot achieve sustained economic growth on the 
basis of good economic policies and reformed institutions alone. What might an 
appropriate growth strategy for Africa look like?  
 
If Africa is caught below a minimum capital threshold, the main policy implication is to 
raise physical and human capital above the threshold that could unleash self-sustaining 
growth. We propose to increase the capital stock by investing in the specific interventions 
described in this paper through substantial domestic resource mobilization and a large, 
well-targeted infusion of foreign assistance. In other words, we argue not for endless 
flows of increased aid, and not for aid as simple charity, but rather for increased aid as an 
exit strategy from the poverty trap. To those who fear that aid increases dependency, our 
response is that aid that is ambitious enough would actually end Africa’s dependency. 
Moreover, we see no other strategy that will likely succeed in ending Africa’s poverty 
trap. The need for aid to overcome the poverty trap is described in detail on pages 144-
147 and 165-168 in Sachs et al. (2004). 
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In this paper we do not assess the quantitative impact of the proposed interventions on 
economic growth in Ghana, Tanzania, and Uganda. Our needs assessment approach is not 
suitable for quantifying these effects and therefore needs to be complemented by separate 
tools that are tailored to modeling economic growth in African countries. Still, we can 
identify some effects that are likely to translate into direct increases in per capita income 
and have been discussed at length in relevant academic and policy literature. Investments 
in farm productivity coupled with improved rural infrastructure directly increase farmers’ 
incomes and raise real incomes of urban populations by lowering the cost of agricultural 
produce. Improved health outcomes lower economic losses incurred by households 
through high morbidity and mortality rates. In particular, fighting HIV/AIDS is likely to 
have a substantial direct impact on economic growth across sub-Saharan Africa by saving 
the lives of the most productive population age groups. Another important contributor to 
economic growth derives from improved gender equality. Today African women can 
rarely exploit their full productive potential since the lack of basic infrastructure services 
and low-productivity agriculture make them time poor. Freeing up their time will allow 
women to devote themselves more fully to productive activities and thereby raise their 
incomes. Finally, investment in education and science and technology has been a key 
driver of economic progress in other parts of the world. Achieving universal primary 
school completion and expanding access to secondary school and higher education will 
allow African countries to unleash the creativity and entrepreneurial spirit of their 
population.  
 
Our call for large-scale planned public investments in social services and basic 
infrastructure should not be misunderstood as suggesting a return to the long by-gone era 
of centrally planned economies during the 1960s and 1970s. This would be incorrect for 
two reasons. First, we do not advocate extending the planning approach to the productive 
sector. Instead, we focus only on public investments that lay the foundations for private 
sector-led growth. These foundations include a healthy and educated workforce, and the 
minimum energy, transport and water supply infrastructure that is necessary to permit the 
growth of manufacturing, service-based industries, and agriculture. They all have in 
common that they cannot be provided privately in impoverished countries and that their 
“production technologies” are well known. Hence their provision needs to be planned 
over the long term.  
 
A second critical distinction between our approach and the development strategies 
pursued in many parts of Africa during the 1960s and 1970s concerns the financing of 
public investments. Before the debt crisis in the early 1980s, countries across Africa took 
out massive loans to invest in infrastructure and social services – sometimes with 
remarkably positive results. Some of this money was squandered, but even if properly 
invested, the returns were insufficient to service the loan repayments. As a result, debt-
financed development became unsustainable in sub-Saharan Africa. The results of the 
needs assessments presented in this paper and Sachs et al (2004) underscore this 
important point. They show that an MDG-based growth strategy for Africa has to be 
largely financed through ODA provided in the form of grants.  
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1.3.3 Planning for the MDGs: MDG-Based Poverty Reduction Strategies 
Countries need to develop long-term strategies for delivering a full range of mutually 
reinforcing interventions. In most low-income countries the poverty reduction strategy 
(PRS) forms the operational framework for policymaking and planning. As the 
international community’s quantified and time-bound targets for the reduction of income 
and non-income poverty, the MDGs should be central to the formulation of national 
planning documents, including PRSPs where appropriate. At present this is not 
systematically the case, since planning horizons are frequently too short and targets are 
not set in a manner consistent with the Goals. We therefore recommend a five-step 
approach to designing an MDG-based PRS.  
 

1. First, countries need to collate existing data to diagnose their poverty, as best as 
possible, to understand the underlying nature and dynamics of poverty in their 
country. In many cases, poverty has strong geographical, ecological, gender, 
sector, and ethnic dimensions, which should be understood to inform a successful 
strategy. 4 

 
2. Second, consistent with the poverty map, countries need to undertake a systematic 

“needs assessment” through to 2015 to evaluate the public investments necessary 
to achieve the MDGs.  

 
3. Third, the needs assessment should be converted into a ten-year framework for 

action, including a policy and public sector management framework to scale up 
public spending and services, as well as a broadly defined financing strategy to 
underpin the plan.   

 
4. Fourth, a detailed 3-5 year MDG-based PRS (or PRSP, where appropriate) should 

be elaborated within the context of the 10-year framework. The PRS is a more 
detailed, operational document, attached to a Medium Term Expenditure 
Framework (MTEF), which translates the PRS into budgetary terms.   

 
5. Fifth, the 10-year framework and three-year PRS should include a public sector 

management strategy, with a key focus on transparency, accountability, and 
results-based management. 

 
This paper proposes a methodology and preliminary results for the second of these steps; 
the development of a national MDG needs assessment.  

                                                 
4The recent “Marrakech Action Plan for Statistics” outlines the need to mainstream strategic planning of 
national statistical development strategies by 2005; to begin rapid preparations for the upcoming census 
round in 2010; to establish an international Household Survey Network that collects data disaggregated by 
sex; and to increase financing for statistical capacity building by approximately $140-150 million per year. 
“The Marrakech Action Plan for Statistics: Better Data for Better Results – An Action Plan for Improving 
Development Statistics.”  2004.   Presented to the Second International Roundtable on Managing for 
Development Results.  Washington: World Bank.  
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1.4 MDG Needs Assessments 

1.4.1 Objectives of an MDG Needs Assessment 
An MDG needs assessment aims to quantify the “needs” for meeting the MDGs in terms 
of human resources, financial resources, and infrastructure. For example, a health sector 
needs assessment will estimate the number of doctors, nurses, lab technicians and other 
health professionals required to meet the MDGs. It will also quantify the country’s needs 
in terms of health infrastructure, such as health posts and clinics, and assess, of course, 
the cost of meeting the health MDGs. The terms “costing” and “needs assessment” are 
often used interchangeably in the policy discussion even though they describe different 
methodologies. We use the term “needs assessments” to underscore the importance of 
focusing on much more than the financial cost when assessing a country’s MDG needs. 
 
The results of MDG needs assessments provide detailed information required for 
planning and budgeting for public expenditures, such as 

• Comprehensive lists of specific interventions required to meet the MDGs; 
• Coverage targets for each intervention to be achieved by 2015 together with 

interim milestones; 
• Infrastructure needs to meet the MDGs (e.g. schools, health centers, and roads); 
• Human resource needs to achieve the Goals (e.g. doctors, nurses, and teachers); 
• Detailed costs for each set of interventions that differentiate between capital and 

recurrent costs; and 
• A financing analysis for meeting the MDGs, distinguishing between household 

and government expenditures as well as external finance.  
 
A transparent analysis of a country’s needs is critical for MDG-based planning and serves 
a number of closely related objectives, which we summarize below: 
 
Translate the MDGs into operational targets  
Several of the MDGs, such as Target 7, “Have halted by 2015 and begun to reverse the 
spread of HIV/AIDS,” need to be translated into quantitative national targets together 
with interim milestones to be achieved before 2015. For example, countries need to 
decide the HIV/AIDS prevalence or incidence rate they want to achieve by 2015. MDG 
needs assessments provide a framework for developing operational targets, and linking 
them to intermediate objectives.  
 
“Localize” the MDGs 
Many MDG interventions can be delivered either by community-based organizations, 
local governments or other sub-national institutions. For this reason, MDGs need to be 
“localized” and translated into operational targets that, say, the city of Dar-es-Salaam or 
Kampala can work towards. Of course this needs to be done without lowering the level of 
ambition of the Goals. Sufficiently disaggregated MDG needs assessments provide the 
tools for carrying out these analyses.  
 
Develop a strategy for increasing “absorptive capacity”  
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Absorptive capacity constraints, defined as limited human resources, managerial skills, 
monitoring and evaluation systems, infrastructure, and so forth, can pose binding 
constraints on countries’ ability to scale up interventions in the short term. However, each 
of these constraints can be substantially relaxed over the medium-term through 
systematic investments in human resources, management systems, administrative 
capacity, and infrastructure. For example, Africa will need to train, hire, and retain large 
numbers of teachers, nurses, doctors, agricultural extension officers, infrastructure 
specialists, scientists, and so forth—experts who are in very short supply across the 
continent. Hence each of the seven intervention areas relies on a substantial scaling up of 
specialized human resources, as well as vocational training and short-term training 
courses and facilities. In most countries professionals need to receive substantially higher 
salaries to be able to feed their families and have an incentive to stay in the public sector 
and the country. This is particularly important in a globalizing world where international 
markets exist for doctors, nurses, engineers and other professionals. Finally, countries 
will also need to invest in management systems that enable national-scale implementation 
and monitoring of programs. Needs assessments are critical for systematically thinking 
through the question of how absorptive capacity can be built up.  
 
Support the national policy dialogue and negotiations with development partners 
A consistent shortcoming of PRS processes is insufficient government consultations with 
national stakeholders. To permit an open national dialogue about policy priorities, 
intervention strategies, intermediate milestones, target groups, and so forth, MDG needs 
assessments need to be fully transparent and should be shared with all key stakeholders. 
Similarly, transparent needs assessments can help focus negotiations with donors away 
from aggregate financing envelopes towards countries’ needs and ways in which they can 
best be met. 
 
Strengthen coherence between planning and budget processes 
Poor coordination between strategic planning and budgeting processes presents a major 
problem in most low-income countries. Often the two are carried out in parallel under the 
responsibility of different ministries. Unsurprisingly, the resulting plans and budgets are 
often not combined in a single strategy framework and may be misaligned. For example, 
Poverty Reduction Strategy Papers (PRSPs) rarely contain detailed expenditure 
frameworks. This makes outcome-oriented budgeting very difficult. Since a detailed 
needs assessment using transparent investment models combines the core elements of 
strategic planning with a detailed financial analysis, it provides an integrated framework 
for improving the coherence between planning and budget processes. 
 
Provide a framework for monitoring and evaluation 
Finally, detailed investment models derived from an MDG needs assessment provide 
input and output targets that can form the basis for a framework for monitoring and 
evaluation to track the country’s progress towards achieving the MDGs and to help 
ensure accountability over the use of public resources.  
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1.4.2 Differences Between MDG Needs Assessments and Costings 
Since much of the literature glosses over methodological differences between “costings” 
and “needs assessments”, we will discuss them here briefly. Table 1 summarizes key 
elements of the different approaches. It assesses each approach’s limitations with respect 
to guiding the formulation of MDG-based poverty reduction strategies and the 
programming of public expenditures.  
 
A first distinction needs to be made between global and national costings or needs 
assessments. Several studies estimate global investment needs for meeting a subset of 
MDGs. Two particularly influential studies were prepared in advance of the Financing 
for Development Conference in 2002. The Report of the High-Level Panel on Financing 
for Development (UN 2001), chaired by former President of Mexico Ernesto Zedillo, 
estimated that approximately $50 billion in additional official development assistance 
(ODA) would be required each year to meet the MDGs. The second publication, a 2002 
World Bank study, (Devarajan et al. 2002) estimated that an additional $40-60 billion in 
ODA are needed each year to meet the goals in 2015, but did not include a detailed 
assessment of how these resources would translate into country-level investments. Such 
cost estimates are helpful for providing a rough estimate of global ODA needs, but they 
do not offer any policy guidance for national MDG planning processes. Moreover, they 
cannot take into account the specificities of individual countries and are therefore likely 
to produce cost estimates that are not robust. For this reason we advocate national MDG 
needs assessments covering the full range of intervention areas.  
 
A second distinction concerns the scope of the analysis. Most available costings address a 
small range of interventions within a subset of MDGs. In addition to underestimating 
total needs, the narrow scope represents two further problems. First, the analyses cannot 
take into account interdependencies across interventions and account for synergies that 
may be generated through integrated strategies. Second, narrow costings cannot serve as 
the basis for developing a sound MDG financing strategy. Only by matching total 
financing needs for all intervention areas with the budget constraints of households and 
governments can such a financing strategy be developed (see Section 5 for more details).  
 
(i) Intervention-based needs assessments 
Needs assessments identify a full set of interventions—defined broadly as the provision 
of goods, services, and infrastructure—to achieve the MDGs, and specify operational 
targets for each intervention. Using multi-year investment models, the needs in terms of 
human resources, financial resources, and infrastructure are estimated in a transparent 
manner.  
 
Several global sectoral needs assessments have recently been carried out. Perhaps the 
most important examples include the World Bank’s work on achieving universal primary 
education (World Bank 2002b, Bruns et al. 2003), the FAO Anti-Hunger Program (FAO 
2002), and the WHO’s Commission on Macroeconomics and Health (CMH 2001). 
Unfortunately, the underlying analysis and investment models used to prepare these 
needs assessments are rarely made publicly available. As a result these studies provide a 
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cost estimate without offering the tools to adapt the analysis to a country’s specific needs 
and priorities.  
 
Some commendable national needs assessments exist for individual countries. For 
example, in October 2003, a joint commission of World Bank and UN experts published 
the “United Nations/World Bank Joint Iraq Needs Assessment” (United Nations, World 
Bank 2003). The assessment concluded that over the four-year period from 2004 to 2007 
Iraq requires $35 billion in donor financing—or $364 per Iraqi per year—to meet 
investment needs across a set of 12 areas.5 (For comparison, this figure is about ten times 
higher than the per capita aid currently given to countries in sub-Saharan Africa.) A 
needs assessment similar to that done for Iraq has recently been prepared for Liberia 
estimating per capita needs at roughly $1966 (United Nation, World Bank 2004).  
 
As outlined in Table 1, a limitation of needs assessments is that they cannot dynamically 
model the interactions across different interventions, such as the impact of increased 
access to improved water supply on the need for oral rehydration therapy. However, we 
show later in this paper how iterative revisions of the investment models can account for 
the synergies and dependencies between different interventions. The complexity of 
national needs assessments and their substantial data requirements pose a major 
constraint for small low-income countries that may lack the technical expertise and 
resources required to carry out a rigorous needs assessment.  
 
(ii) Costings based on aggregate unit costs 
One school of costing studies focuses on estimating aggregate unit costs, which are then 
multiplied by the gap between current coverage and the MDG Target. For example, 
Delamonica et al. (2001) divide countries’ current expenditures on primary education by 
the number of students to obtain a per student cost. This “unit cost” is then multiplied by 
the incremental number of children who need to attend primary schools for the MDG to 
be met by 2015. Similarly, the Global Water Partnership Framework for Action (Global 
Water Partnership 2000) estimates average per capita costs of providing water supply and 
sanitation in developing countries. This per capita cost is multiplied by the coverage gap 
to obtain the global cost of meeting the water and sanitation targets. A similar global 
costing has been carried out for sexual and reproductive health interventions and was 
adopted at the International Conference on Population and Development.7  
 
A key problem with this approach is that aggregate unit costs are typically derived from 
current or historic expenditures, which may not be a good guide to future investments 
required to meet the MDGs. For example, the Delamonica et al. (2001) study calculates 

                                                 
5 The areas addressed in the Iraq needs assessment are Agriculture, Water Resources and Food Security; 
Education Electricity; Financial Sector; Government Institutions, Rule of Law and Media; Health, Water 
and Sanitation (including wastewater treatment); Mine Action; Employment Creation; Housing and Urban 
Management; Investment; State Enterprises; and Transport and Telecoms  
6 This cost estimate includes investments in post-conflict stabilization, such as the decommissioning of 
troops. Subtracting the $43.4 mil in estimated DDR needs, and $112.4 mil for “reintegration” brings the 
per-capita figure to $150.4 per capita over the period.  CIA population estimates for 2004 were used to 
make the per-capita calculation from the total needs reported in the needs assessment. 
7 Available at http://www.unfpa.org/icpd/docs/icpd/icpd_eng.pdf.  
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per capita costs for primary education that vary from $4 in the Democratic Republic of 
Congo to $235 in Gabon. Even after accounting for differences in standards of living 
between the countries, this variation in per capita costs cannot be explained solely by a 
difference in “needs”. Instead, it is more likely that current expenditure includes different 
sets of interventions in each country. These differences can only be untangled by carrying 
out an intervention-based needs assessment for the education sectors, such as World 
Bank (2002c) or Bruns et al. (2003). Other limitations of this approach are summarized in 
Table 1. 
 
 (iii) Costings based on Incremental Capital-Output Ratio (ICOR) 
Several studies estimate the investments required to meet the target of halving the 
proportion of people living on less than $1 a day by calculating first the per capita growth 
rate needed to meet the MDG Target, assuming a fixed elasticity of poverty with respect 
to growth. Country-specific elasticities are typically estimated using cross-sectional 
regressions. The resources needed to meet the poverty goal are then calculated using a 
simple growth model based on an assumed Incremental Capital-Output ratio (ICOR). A 
typical example from Devarajan et al. (2002) is: 

 
gy = I/Y * 1/ICOR - p 

  
Where gy denotes the projected growth rate, I stands for investment, Y is GDP, and p 
denotes population growth. ICOR is estimated using growth regressions. However, as 
many authors of ICOR cost estimates acknowledge, the ICOR approach performs very 
poorly in predicting economic growth and poverty reduction. Most importantly, it 
provides no guidance to policymakers who need to plan for achieving the MDGs. Table 1 
summarizes the key conceptual and practical shortcomings of this needs assessment 
approach. 
 
 
(iv) Costings based on aggregate input-outcome elasticities 
Aggregate expenditure-outcome elasticities are sometimes estimated to project funding 
needs for meeting the Goals. Devarajan et al. (2002) is one example of this approach, 
which has also been used in a number of national MDG costing studies carried out by UN 
Country Teams. The use of aggregate elasticities for calculating resource requirements 
suffers from several limitations. First, very little time-series data exists for most low-
income countries to calculate robust elasticity estimates. Where the data exists they are 
based on historic input-output relationships that may be a poor predictor of future level 
and composition of investments required to meet the MDGs. Second, estimated 
elasticities apply only to relatively small marginal changes in inputs, while the MDGs 
require a substantial scaling up of most interventions. Hence the estimated input-output 
relationships may not hold. Third, such costings only yield one aggregate cost estimate 
that does not provide any direct guidance to policymakers on how expenditures should be 
programmed and monitored within sectors. Fourth, approaches based on elasticity 
estimates offer no means of identifying gaps and overlaps in interventions between 
different areas or sectors, and therefore yield results that may be either incomplete or that 
double-count some interventions.  
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METHODOLOGY DESCRIPTION LIMITATIONS
8 EXAMPLES 

(i) Intervention-
based needs 
assessments 

Develop detailed bottom-
up investment models 
based on projecting 
coverage rates and unit 
costs for individual 
interventions 

• Cross-sectoral dynamics cannot be modeled dynamically, but require iterative adjustment of 
coverage targets 

• It is very time intensive to develop detailed investment models 
• Requires links to macroeconomic dynamics that need to be modeled with the help of 

separate tools 
 

• Bruns et al. (2003) 
• CMH (2001) 
• EPRC (2002) 
• FAO (2002) 
UN Millennium Project 
(2004d)  

(ii) Costings based 
on aggregate unit 
costs 

Estimate aggregate unit 
cost (e.g. cost of water 
supply per person served 
or cost per student) and 
multiply this cost by the 
coverage gap 

• Unit costs tend to be based on current or historic expenditures, which may be a poor guide 
to future expenditures needed to achieve the MDGs 

• The approach offers little guidance to programming expenditures since it does not map out 
individual interventions 

• It provides no information on human resource and infrastructure requirements for MDGs 
• Approach does not permit  differentiating between capital and operating costs 
• Studies typically address only a subset of interventions within a sector 
• The approach does not allow for marginal costs of interventions to change over time 

• GWP (2000) 
• Delamonica et al. 

(2001) 

(iii) Costings 
based on 
Incremental 
Capital-Output 
Ratio (ICOR) 

Multiply ICOR with growth 
rate required to halve the 
prevalence of extreme 
poverty assuming a fixed 
elasticity of poverty with 
respect to GDP growth  

• ICOR and poverty-growth elasticities perform poorly in predicting growth and poverty rates 
• ICOR cannot project required changes in the composition of investments to meet the MDGs 
• The approach ignores MDG interventions that do not have a direct impact on growth 
• Historical ICORs and poverty elasticities apply only to marginal changes, whereas the 

broad-based integrated MDG strategies often represent a “step” change in trajectories 
• Aggregative methodology and results provide little guidance to programming expenditures 
• Method cannot estimate human resource and infrastructure requirements 
• The approach cannot avoid double-counting of interventions across sectors 

• AfDB (2002) 
• Devarajan et al. 

(2002) 
• Mbelle (2003) 
 
 

(iv) Costings 
based on 
aggregate input-
outcome 
elasticities 

Multiply aggregate input-
output elasticities with 
MDG outcome (e.g. 
elasticity of child mortality 
with respect to health 
expenditures times MDG 
child mortality target). 
Sometimes several 
sectors are combined into 
a partial or general 
equilibrium model  

• Approach can only model a small number of aggregate variables across few sectors 
• Historical elasticities apply only to marginal changes, whereas the broad-based integrated 

MDG strategies often represent a “step” change in trajectories 
• Aggregate input-outcome elasticities typically ignore the impact of interventions outside of 

the sector (e.g., impact of water and sanitation on health outcomes) 
• Aggregate spending targets provide little guidance to programming expenditures and cannot 

calculate human resource & infrastructure gaps 
• The approach cannot avoid double-counting of interventions across sectors 
• The nature of production functions, elasticities of substitution, and number of parameters 

are partly dictated by the need to maintain a system of equations that can be solved rather 
than the actual dynamics of each intervention area 

• Mathematical complexity makes models difficult to understand for non-experts 

• Beltran et al. (2004) 
• Devarajan et al. 

(2002) 

Table 1: Comparison of different approaches to estimating resource needs for meeting the MDGs

                                                 
8 The limitations outlined in this section refer to the extent to which the studies can support the design of MDG-based poverty reduction strategies and assist 
countries in programming public expenditures.  



Millennium Development Goals Needs Assessment 
Introduction  

20 

On balance, we feel that national needs assessments covering the full range of MDGs are 
best suited to support countries in planning for achieving the MDGs. These needs 
assessments need to be transparent and based on specific interventions. We stress in 
particular the need for transparency. In most cases, the assumptions, methodology and 
models underlying MDG costings are not shared publicly. This makes it difficult, if not 
impossible, to understand how the results were derived and to permit an open dialogue 
about policy priorities, interventions strategies, intermediate milestones, target groups, 
and so forth. MDG needs assessments should be transparent and adopt an ‘open-source’ 
approach to MDG planning in order to advance the technical debate on just how such 
planning can be carried out. To this end, the UN Millennium Project is sharing its needs 
assessment models publicly and invites countries to adapt them to their specific needs 
and priorities.9 
 
Most importantly, each country must develop and “own” its needs assessment as part of 
its national poverty reduction strategy dialogue. The MDG needs assessments presented 
in this paper should therefore not be confused with a one-size-fits-all blueprint for how 
the MDGs are to be achieved and how much it would cost. Rather they represent the first 
comprehensive attempt to develop a methodology for systematically thinking through 
how countries themselves could plan for the Goals. Our emphasis is on developing a 
methodology that countries can adapt and apply to suit their own needs.  
 
While the results presented in this paper are preliminary and incomplete, they represent 
the most comprehensive and detailed estimate of what it would take to achieve the Goals. 
We believe that they give a very good indication of the order of magnitude of 
investments required to meet the MDGs in Ghana, Tanzania, and Uganda.  
 

                                                 
9 The needs assessment tools used by the Millennium Project can be downloaded at 
http://www.unmillenniumproject.org/html/models.shtm.  
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2 Methodology 
The UN Millennium Project MDG needs assessments build on the contributions of a 
large number of individuals and organizations. First, they build on the ongoing work of 
the Project’s ten Task Forces and their respective Task Force Coordinators. These Task 
Forces have played a critical role in developing the lists of interventions and investment 
models used to project resource requirements. Second, the UN Millennium Project 
secretariat has collaborated closely with three leading research institutions: the Institute 
of Statistical, Social and Economic Research in Ghana; the Economic and Social 
Research Foundation in Tanzania; and the Economic Policy Research Center in Uganda. 
Third, in an effort to build as much as possible on existing studies and research, the MP 
works closely with specialized UN agencies, the World Bank, NGOs, and research 
institutions that have conducted similar sector-specific investment studies.  
 
The UN Millennium Project needs assessment methodology aims to separate the complex 
question of “What will it take to achieve the MDGs” into five distinct analytical pieces, 
as outlined in Figure 1. These steps are designed to form an iterative process. For 
example, following an estimate of synergies across interventions, coverage targets and 
unit costs for the affected sectors can be revised. In this way the results of the needs 
assessment can be gradually refined. 
 
 

Iteratively 
refine 
estimates 3 Develop investment model, 

estimate resource needs

2. Specify targets for each set
of interventions

1 Develop list of interventions

4 Estimate synergies across 
interventions

5. Develop financing strategy

Iteratively 
refine 
estimates 3 Develop investment model, 

estimate resource needs

2. Specify targets for each set
of interventions

1 Develop list of interventions

4 Estimate synergies across 
interventions

5. Develop financing strategy
 

Figure 1: Schematic outline of MDG Needs Assessment Methodology 

Step 1: Develop List of Interventions  
Based on the work of the UN Millennium Project Task Forces as well as existing studies, 
the UN Millennium Project secretariat has created lists of the interventions required to 
meet the Goals. Interventions are defined broadly as goods, services and infrastructure. It 
is important to note the distinction between interventions and policies. Whereas 
interventions, such as the provision of anti-retroviral drugs to treat HIV/AIDS or the 
construction of new schools to achieve the primary education goal, are crucial for 
developing an MDG investment plan, they are quite distinct from the policies that need to 
underpin and deliver them, such as regulatory changes, decentralization of the health 
system, or legislation to combat stigma. A simplified distinction between interventions 
and policies is that interventions describe “what to do” and allow us to specify “how 
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much” of each activity is needed, while policies describe “how to do it.” Since many 
different policies can conceivably deliver or complement an intervention, and strategies 
can differ significantly across countries, policy design can only be addressed in the 
context of the detailed national planning processes that should take place after an MDG 
needs assessment. Of course, policy choices can in turn affect the types of interventions 
used for meeting the MDGs and change the estimated amount of resources required to 
deliver them. If this is the case, the needs assessment can be iteratively revised in the 
light of the policy choices countries make.  
  
The process of developing a list of interventions can be thought of as having three stages. 
The analysis starts by identifying all inputs or interventions required to meet a specific 
MDG. The resulting list of interventions will be broad and draw on a number of 
intervention areas or “sectors”. In some instances, inputs may be included that are not 
explicitly addressed in the MDG outcome targets. For example, countries require a 
minimum level of transport infrastructure and improved access to energy services to 
achieve the sustained economic growth that is necessary for halving poverty and hunger. 
Consequently, the corresponding interventions have to be included in MDG needs 
assessments. Similarly, interventions relating to reproductive health are included in the 
analysis because they are instrumental for meeting many of the other Goals.  
 
The UN Millennium Project has drawn up summary lists of interventions for each of the 
MDG Targets, which are presented in the appendices to this document.10 The purpose of 
these lists is to assist countries in developing their own lists of interventions for the 
MDGs.  
 
Second, after developing a goal-by-goal list of inputs, we assign each set of interventions 
to a particular MDG Target, as presented in Appendix 3. In areas such as education or 
health, interventions do not vary much across countries. In other cases, such as 
environmental sustainability, the interventions are country specific. In such instances the 
generic list of interventions provides less guidance to national policymakers.  
Thus arranged, each set of interventions appears only once to avoid any double counting 
of interventions in the needs assessment. Moreover, this arrangement prevents gaps by 
mapping out the full set of interventions required to meet all MDGs.  
 
We stress that concurrent investments are needed across many areas in order to achieve 
any particular MDG. In an effort to structure the analysis, we have separated the needs 
assessment into 14 categories listed below. The categories are based on MDG Targets 
and necessary facilitating investment areas. Some discretion is required in assigning 
interventions to specific Targets. For example, nutrition interventions can justifiably be 
listed under the hunger as well as some of the health Targets. The 14 areas are: 

1. Hunger,  

                                                 
10 Appendix 1 provides an overview of the interventions required to meet each MDG. These interventions 
are described in more detail and arranged by areas of programmatic activity (“intervention areas”) in 
Appendix 2. The last Appendix groups the same interventions by MDG Targets, as a basis for an MDG 
needs assessment.  
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2. Education,  
3. Gender equality,  
4. Health systems,  
5. Child health,  
6. Maternal and reproductive health,  
7. Infectious diseases (HIV/AIDS, TB and malaria),  
8. Access to essential medicines,  
9. Environmental sustainability,  
10. Water and sanitation,  
11. Improving the lives of slum dwellers,  
12. Science and technology,  
13. Energy services and energy infrastructure, and  
14. Transport infrastructure.  

 
In the third stage of the intervention analysis, which goes beyond the needs assessments 
described here, the interventions are arranged by area of programmatic activity, or 
“intervention area”, as described in Section 1.3.1 and detailed in Appendix 2. The 
suggested intervention areas are agricultural productivity and rural infrastructure; health, 
nutrition and family planning; education; slum upgrading and urban management; 
science, technology and innovation; gender equality; and cross-national infrastructure, 
trade integration, and government cooperation.  

Step 2: Specify Targets for Each Set of Interventions  
Next, quantitative input targets need to be defined for each intervention. Where possible, 
these targets should be based on the MDGs or other internationally agreed-upon targets. 
In cases where no international consensus on targets exists, the UN Millennium Project 
has derived targets and key parameters analytically. For example, we propose 
quantitative targets for primary-school classroom size and pupil-teacher ratios based on 
best practice norms established by previous empirical studies.  
 
Where relevant, targets and their corresponding interventions need to be disaggregated by 
age and gender as well as by urban and rural areas. To account for population growth and  
other changes in a country’s demographic profile, the UN Population Division’s 2002 
revision (UN 2003) median population forecasts were used. In cases where more recent 
data is available at the country level, this has been used in lieu of the UN estimates.11  

Step 3: Develop Investment Models and Estimate Resource Requirements  
Using the country-specific intervention lists and targets, the UN Millennium Project has 
designed Microsoft Excel-based investment models that allow countries to project the 
gradual scaling up of investments and resources required to meet the MDGs by 2015. 
Whenever possible, we have built on existing models – notably in the health sector, 
where we have used frameworks developed by the WHO and UNAIDS.  
 
                                                 
11 These population forecasts are a starting point for analysis.  They will not be realized unless 
commensurate investments are made in access to health services (including reproductive health/family 
planning services). 



Millennium Development Goals Needs Assessment 
Methodology 

24 

The UN Millennium Project investment models calculate capital as well as operating 
costs. Where possible, they also estimate infrastructure and human resource 
requirements. They have been designed to be as transparent and flexible as possible, and 
to explicitly map costs to planned interventions and subsets of the population to be 
reached. Preliminary versions of the models, along with more detailed user guides, are 
available online so that countries can adapt them to their own needs.12  

Step 4: Estimate Synergies Across Interventions  
It is likely that over time some interventions will either reduce the need for other 
interventions or lower their cost. The resulting cost savings can occur through reductions 
in the population in need (e.g. increased use of insecticide-treated bednets will reduce the 
number of malaria patients) or the lowering of unit costs (e.g. improved rural roads will 
reduce the cost of providing essential services in rural areas). While the qualitative link 
between two sets of interventions may be clear, quantifying this impact is often difficult, 
particularly for interventions that have many indirect effects, such as improved girls’ 
education. Even where there is clear data, the magnitude of impact may not be known for 
different settings or for different delivery mechanisms.  
 
Despite these data limitations, it is important to include potential cost savings from 
synergies across interventions. We have identified the links across and within 
intervention areas that are likely to have a large impact on the costs of meeting the MDGs 
by 2015. These are:  

• Reduction in diarrhea morbidity through expanded access to improved water 
supply and sanitation, including improved hygiene behavior,  

• Reduced acute respiratory infections through increased use of improved 
cooking fuels,  

• Reduction of HIV/AIDS incidence through increased condom use,  
• Reduced malaria incidence through increased use of insecticide-treated 

bednets,  
• Reduced rates of malnutrition resulting from interventions designed to reduce 

hunger,13 and  
• Reduced child and maternal mortality rates as well as decelerated population 

growth through improved access to voluntary family planning and 
contraception.13 

 
Based on this list and with the exception of the nutrition-related interventions, the most 
important direct cost savings are projected to occur within the health sector. Our needs 
assessment for the health sector addresses these synergies to account for the cost savings. 
For areas in which quantitative synergies were difficult to establish, we have indicated 
but not estimated the projected cost savings. We recognize that our treatment of synergies 
is not comprehensive, but we feel confident that our analysis captures some of the most 
                                                 
12 Available at www.unmillenniumproject.org/html/models.shtm. Additional models and resources will be 
posted on this site as they become available. Feedback and suggestions are an essential component to our 
work, and can be directed to modelquery@unmillenniumproject.org. Since the models are being constantly 
updated, they may not perfectly replicate the results presented in this document. 
13 These synergies have not yet included in the quantitative needs assessment presented in this paper. 
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important savings that can be realized by 2015 through implementing an integrated 
package of interventions.  

Step 5: Develop an MDG Financing Strategy  
On the basis of the calculated resource requirements for meeting the MDGs, our needs 
assessment develops a financing strategy for each country, distinguishing between three 
sources of funding: (i) out-of-pocket expenditure by households, (ii) domestic 
government resources, and (iii) external finance. Since households and governments are 
subject to budget constraints, investments in one intervention area cannot be increased 
without reducing resources available for others. For this reason we stress the importance 
of developing an overall financing strategy for all interventions relating to the MDGs, 
rather than pursuing a sector-by-sector approach. 
 
Household contributions need to be estimated based on two considerations: (i) the 
incentive effects of user fees, and (ii) households’ overall ability to pay. User fees can 
play a critical role in keeping the poor from accessing basic services. For example, the 
WHO’s Commission on Macroeconomics and Health (CMH 2001),14 and the Education 
for All initiative lead by UNESCO (2000)15

 have established a consensus that households 
should bear no direct cost for access to basic healthcare and primary education. The 
reason is that even modest user fees have been shown to have a strong impact on 
reducing effective access to these basic services – particularly for women, young girls 
and other vulnerable groups. In some cases, however, user fees may be necessary to 
avoid wasting scarce resources. For example, a strong case can be made that users should 
pay the marginal cost of providing water and energy services beyond satisfying the most 
basic minimum needs. Lifeline tariffs, which ensure the free provision of water up to the 
minimum daily requirements for personal hygiene and cooking, but charge for higher 
consumption, have been used successfully in many parts of the world to avoid wastage 
while simultaneously improving access to clean drinking water.  
 
In addition to the incentive (or disincentive) effects of user fees and other private out-of-
pocket expenditures, households’ overall ability to pay for the bundle of services they 
require needs to be considered in a sound financing strategy. One possible approach is to 
base the analysis of households’ ability to pay on national poverty lines and income 
distributions.  
 
A key determinant of an MDG financing strategy is the extent to which domestic 
government resource mobilization can be increased through 2015 to contribute to the cost 
of achieving the goals. The UN Millennium Project assumes that, in addition to the 
increase in domestic resource availability resulting from GDP growth alone, 
                                                 
14  “Experience has taught repeatedly that user fees end up excluding the poor from essential health 
services, while at the same time recovering only a tiny fraction of costs”, p. 61 CMH (2001) 
15 “Ensuring that by 2015 all children, particularly girls, children in difficult circumstances, and those 
belonging to ethnic minorities, have access to and complete free and compulsory primary education of 
good quality”, C.f. Dakar Framework for Action 2000, Education for All Dakar Goal 2: 
www.unesco.org/education/efa/ed_for_all/dakfram_eng.  
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domestically-financed spending on MDG-related interventions will rise by 4 percentage 
points of GDP between 2005 and 2015. This is of course a very ambitious increase in 
domestic resource mobilization.  
 
After accounting for the resources available through household and domestic government 
contributions, the analysis calculates the MDG “financing gap” between domestic 
resource mobilization and total needs for meeting the MDGs. This gap will need to be 
financed externally if low-income countries are to achieve the Goals by 2015.  
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3 Interventions for Achieving the MDGs 
This section describes the specific interventions required to meet each MDG together 
with available evidence on their effectiveness. Meeting the MDGs will require not only 
appropriate interventions, but also improved policies and institutions. Policies and 
institutional reforms need to be developed in a second step in preparing MDG-based 
PRSs. This second step, which builds on an MDG needs assessment as described here, is 
beyond the scope of this document. It is discussed in more detail in other documents 
prepared by the UN Millennium Project.16  
 
For ease of exposition we have organized the discussion by MDG targets, distinguishing 
between direct interventions for meeting the target and interventions from other areas that 
are required to meet the specific objective. In the text we have limited ourselves to 
describing the most important interactions across intervention areas. Detailed summary 
lists of all interventions for meeting each MDG Target can be found in the Appendices.  

3.1 Poverty (Target 1) 

3.1.1 Progress Towards Target 1 in sub-Saharan Africa 
The Millennium Development Target on Poverty aims at halving the proportion of people 
living under $1 a day between 1990 and 2015. The indicators selected to measure 
progress towards this goal are the proportion of people living under $1 a day in 
Purchasing Power Parity (PPP) terms, the poverty gap ratio in terms of $1 a day and the 
share of the poorest quintile in national consumption.  
 
Approximately 47 percent of the population in sub-Saharan Africa was below $1 a day in 
2000, compared to the low and middle-income country average of 23 percent (UN 
2002b). It should be noted though, that the $1 per person per day measure faces scrutiny 
and criticism both because it is difficult to determine an income standard for meeting 
basic needs and because there are significant measurement errors in the estimates 
themselves. Focusing on income measures alone is also inadequate because basic human 
needs are met to a large extent by public provision of basic services, especially for the 
poorest segments of society. Household cash income is important because it provides the 
resources that enable households to purchase consumption goods to satisfy many basic 
needs (especially for food, clothing, and shelter) and to invest for the future. However, 
the lack of household income does not constitute the sole source of poverty, since many 
services that reduce human poverty are publicly provided, and can be in short supply 
even if private household income is adequate. Effective access to public services such as 
primary health care (including reproductive health), primary education, and basic 
infrastructure such as water, sanitation, roads, and power, can be just as important, or 
even more important, determinants of living standards as is households’ monetary 
income. Similarly, environmental services can have a large direct effect on human well-
being. The safety of the air and water, the reliability of the climate, the risks of flooding, 

                                                 
16 In particular, this issue will be discussed in detail within the Millennium Project’s Global Plan for 
Achieving the MDGs, which will be published in January 2005. 
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and the loss of biodiversity, are problems that cannot be met by private household income 
alone. Thus, any proper measure of poverty must extend beyond household income, to 
include the provision of public services, including social services, basic infrastructure, 
and environmental services (UN Millennium Project 2003a).Nevertheless, the $1-a-day 
measure of income poverty highlights the extent of extreme deprivation in much of sub-
Saharan Africa. As discussed in the next sections, the other MDGs supplement this 
measure of income poverty with a broad-based view of economic and human 
development. 

3.1.2 Interventions to Meet the Poverty Goal 
Interventions to achieve the other MDGs, such as investments in agricultural production, 
education, gender equality, health, and infrastructure services contribute to the reduction 
of both income and non-income poverty. We outline here some of the evidence linking 
each set of interventions with poverty reduction. Detailed descriptions of the 
interventions in education, gender equality, health, agricultural production, and water and 
sanitation are provided in the following sections. Since energy and transport interventions 
are critical for achieving all MDGs, but are not applied to a specific Goal, we discuss 
them in detail in this section.  
 
In addition to reducing hunger in Africa, increased agricultural production will also lead 
to significant increases in incomes. One study suggests that increasing farm income by 
$1.00 could increase total household income by $2.88 in Burkina Faso (including the 
original $1.00 of stimulus), $1.96 in Niger, $2.48 in the Central Groundnut Basin of 
Senegal, and $2.57 in Zambia (Delgado et al 1998).  
 
Much of the literature in the early 1990s recognized the role of education investments in 
promoting country-level economic growth (Barro 1991, Levine and Renelt 1992). 
However, recent studies dispute the clear links at an aggregate level (Pritchett 2001, 
Benhabib and Spiegel 1992, Lau et al 1991). This is because the impact of education on 
growth is mediated by other economic and social policies. However, at the individual 
level, it is clear that individuals with more education have higher income levels. Studies 
show that an additional year of schooling is associated, on average, with 10 percent 
higher wages (Psachoropoulos and Patrinos 2001). 
 
Various studies (Dollar et al 1999, Klasen 1999, King and Mason 2001, Summers 1994) 
also show the empirical evidence linking gender equality to growth, human development 
and poverty reduction.  A recent paper from the International Food Policy Research 
Institute (IFPRI) cites studies in Egypt and Mozambique that link primary school 
completion among adult women to reductions of 1/5 to 1/3 in the incidence of poverty 
(Datt and Joliffe and Datt et al, cited in IFPRI 2000). 
 
The relationship between health and economic growth has been well documented in the 
economic literature (Barro and Sal-I-Martin 1995 Bhargava et al. 2001) and is often cited 
as a prime contributor to Africa’s low levels of human development (Jamison et al. 2001; 
Sachs and Bloom 1998). In fact, the Commission of Macroeconomics and Health 
estimates that a 10 percent improvement in life expectancy is associated with a rise in 
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annual growth of 0.3 - 0.4 percentage points. The Commission outlined three main 
channels by which disease affects economic growth: through the economic loss of 
truncated lives; through the impact of disease on the per child investment by parents, and; 
through the adverse consequences of employee morbidity and mortality on businesses 
and infrastructure (CMH 2001).  
 
In sub-Saharan Africa the economic impact of AIDS has been particularly acute in recent 
decades (Barnett and Whiteside 2002). A recent World Bank study by Rene Bonnel 
estimated that HIV/AIDS reduced Africa’s economic growth by 0.8 percent in the 
1990’s. The combination of AIDS with malaria is estimated to have reduced per capital 
growth by 1.2 percentage points from 1990-1995 (Bonnel, 2000). Several other national 
studies have reached similar results on the macroeconomic effect of AIDS (Quattek 2000; 
Arndt and Lewis 2000; BIDPA 2000) The BIDPA study suggests that over the period 
1996-2021, Botswana’s economy would be 25 percent smaller with AIDS than without 
(BIDPA 2000). In the case of malaria, cross-sectional analysis has shown that countries 
with intensive malaria have grown 1.3 percent less per person per year (Sachs and Gallup 
2001). 
 

3.1.3 Improving Access to Energy Services  
Energy services are a necessary input into sustaining human life, providing social 
services and infrastructure, and powering productive activities. For this reason access to 
energy services must be part of any MDG strategy and needs assessment. We present 
here the key interventions for improving access to energy services. Section 4.11 describes 
how targets and resource estimates for energy services can be identified.  

Progress Towards Improving Access to Energy Services in sub-Saharan Africa 
Current per capita energy consumption in sub-Saharan Africa (excluding South Africa) is 
the lowest in the world. In 2001 the average per capita consumption of primary energy 
was only 4.9Gigajoules (GJ) compared with 11.9GJ in South Asia and 52.8GJ in Latin 
America and the Caribbean (EIA 2003a). Only 19.5 percent of the population in sub-
Saharan Africa (excluding South Africa) has access to electricity. Access in urban areas 
is significantly higher at 51.3, percent compared to 7.5 percent in rural areas. At the 
current rate of electrification, it would take over 80 years to electrify sub-Saharan Africa 
(IEA 2003b). Even when accounting for the fact that few Africans have access to any 
form of electricity , per capita electricity consumption in sub-Saharan Africa is extremely 
low. In other words, those that have access to electricity consume little in comparison to 
other developing regions. 
 
Conversely, the reliance on biomass and inefficient cook-stoves is the highest in the 
world. In sub-Saharan Africa over 90 percent of the residential energy needs of low-
income households are met by biomass, such as fuel-wood, charcoal and dung (IEA 
2003b). This combination of unprocessed fuel and open fire is the primary contributor to 
emissions that are responsible for the respiratory tract infections in children (Ezzati et al 
2001, 2002) that currently account for 1.6 million deaths each year—a death toll that 
exceeds the global health burden caused by malaria (WHO 2002c). 
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Several studies have documented that improving access to energy can reduce poverty. 
For example, Lanjouw et al. (2001) use household survey data to estimate the impact of 
electrification on poverty in Tanzania. They find non-agricultural income in peri-urban 
areas with access to electricity to be 109 times higher than in surrounding villages that 
were not electrified.  

Interventions to Improve Access to Energy Services 
Energy interventions need to cover the full range of energy needs of households, schools, 
hospitals, the productive sectors, and so forth. These include the need for cooking, space 
heating, lighting, refrigeration, productive activities, transport, the operation of water and 
sanitation infrastructure, and information and communication technologies. At least three 
sets of needs have to be satisfied to meet the MDGs in Africa: (i) thermal energy needs 
for cooking and space heating, which can be provided through fossil fuels and renewable 
energy sources; (ii) electricity to power a broad range of applications; and (iii) regional 
energy infrastructure.  
 
Since poor countries account for a small fraction of global greenhouse gas emissions, an 
energy program to meet the MDGs in low-income countries using proven technologies is 
likely to have a positive effect on the local environment and a minor impact on the 
climate (Smith 2002, IEA 2003a). While electrification requires the burning of fossil 
fuels to fuel power plants, except where renewable resources are commercially and 
environmentally viable, it often replaces far more polluting forms of energy services. 
Similarly, in the many areas where fuels are harvested in an unsustainable manner, the 
switch away from wood and charcoal towards kerosene and gas will reduce greenhouse 
gas emissions and lessen pressure on forests, scrublands and other ecosystems.  

1. Interventions for Cooking and Space Heating  
The choice of appropriate thermal energy carriers for meeting the MDGs needs to take 
into account the broad range of criteria that are summarized in Figure 2. They include the 
impact on air pollution, the efficiency with which the energy is converted into useful heat 
for cooking, and the burdens imposed on both people and the environment in fuel 
collection. 
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Figure 2: Decision tree for MDG-compatibility of cooking fuels 

As an alternative to biomass, LPG or kerosene provide thermal heat that is 3-4 times 
more efficient and up to 10 times cleaner burning. Where their dissemination is not 
feasible, improved stoves or conversion to charcoal can improve environmental 
sustainability. Where distribution networks are in place, household members can be freed 
from having to spend substantial time gathering fuel. Electricity, while clean, is not a 
particularly efficient fuel for cooking. Electric cook stoves cost up to three times as much 
as LPG or kerosene burners, and operating costs can exceed $150 per year for a typical 
household (compared to approximately $50 for kerosene and LPG). For these reasons we 
do not recommend using electricity for cooking. 
 
In most cases providing access to improved thermal energy services requires access to 
improved fuels as well as stoves to increase fuel efficiency. Under some circumstances 
investments in smoke hoods or other changes in the house design can further reduce 
indoor air pollution (c.f. Warwick and Doig 2004). In addition, households need to have 
access to safe fuel containers that can be reused.  
 
Experience from around the world shows that the poor are often unable to afford 
improved cooking fuels and stoves without any subsidies. This is particularly the case in 
rural areas where households do not tend to incur any financial cost for the biomass they 
consume since it tends to be collected by women and girls. In line with experiences in 
Latin America (Moreira and Goldemburg 1999) it will therefore be necessary to subsidize 
fuel inputs and cooking stoves in many parts of sub-Saharan Africa to accelerate the shift 
towards improved thermal energy services that is required to meet the MDGs.  
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Improved access to liquid fuels can also help power productive devices to further reduce 
poverty. For example, in a UNDP/UNIDO project in several West African countries a 
multi-functional platform is used to provide a broad range of energy services to rural 
communities. The platform consists of an engine that can power several different end-use 
devices for food and agriculture product processing, carpentry, small-scale water 
pumping, and possibly electricity generation. A single platform was shown to nearly 
triple average incomes of several hundred women to approximately $100 and resulted in 
average timesavings of eight hours per woman per week (UNIDO and UNDP 2001). 

2. Interventions for Electricity 
In comparison to other forms of energy, electricity has very low marginal costs and can 
be scaled to meet demand. It is by far the most versatile form of energy since it can 
power electronic devices and is easily transformed into motive power or heat using 
simple devices. A disadvantage of electricity lies in the relatively high up-front cost of 
connecting households. 
 
Electricity can be supplied using several types of distribution technologies: central grid, 
decentralized mini-grids covering a village or small community, individual home 
systems, and batteries that can be recharged at local generator stations. Central grid-based 
distribution, while more capital intensive in rural areas, is more scalable, which is 
particularly important for permitting productive uses of electricity. In comparison, mini-
grids and home-based systems offer limited scalability. For grid extension, high-, 
medium-, and low-voltage electricity lines need to be built, including transformer stations 
as necessary. In contrast, micro-grids and home-based systems may only require simple 
low-voltage wiring that can be laid by communities themselves.  
 
Energy planners will need to decide on a case-by-case basis if grid extension is 
economically viable to serve a particular community. Critical factors in making the 
decision include the current population density of a region, the distance to the nearest 
high-voltage line, energy demand for productive activities, and locally available energy 
sources, such as hydropower. In choosing the appropriate electricity transmission system, 
it is important to take into account the expected rate of population growth – particularly 
in the urban areas of sub-Saharan Africa where rapid population growth will favor grid 
extension. In remote rural areas household energy supplies may be satisfied using 
batteries that can be locally recharged using generators. We recommend, for example, 
that all health facilities and schools have access to electricity supply. If grid extension is 
not feasible in the short to medium term, households can be provided with batteries, 
which they can recharge at generators located in schools or health centers. 
 
Electricity generation capacity for a grid-based system should exploit locally-available 
renewable energy sources, such as hydropower and geothermal potential, and otherwise 
rely on thermal power plants. Diesel generators, micro-hydroplants, or other small-scale 
systems are best suited to generate electricity for mini-grids. In each case it is critical that 
adequate and regular supply of fuel be ensured, which in turn may require additional 
investments in transport infrastructure.  



Millennium Development Goals Needs Assessment 
Interventions for Achieving the MDGs 

33 

3. Interventions for Regional Energy Infrastructure 
Most countries across sub-Saharan Africa need to invest in petroleum refining, storage, 
and distribution infrastructure, including pipelines to lower transport costs and ensure the 
continuous availability of fuel in all parts of the region. In particular, cross-country 
energy infrastructure needs to be improved for the export of electricity, oil and gas within 
each region (c.f. EIA 1999). 
 
An important example is the West African Gas Pipeline, which will transport gas from 
Nigeria to Benin, Ghana, Togo. The EIA cites a studies from Chevron and the World 
Bank, according to which the pipeline can create 10,000 to 20,000 primary sector jobs 
and generate energy cost savings of $500 million over a 20-year period in the importing 
countries (EIA 2003b). According to the World Bank study, Ghana could save between 
15,000-20,000 barrels per day of crude oil by taking gas from the pipeline to run its 
power plants. In East Africa, a planned $80 million Kenya-Uganda oil pipeline 
connecting Mombassa to Kampala is expected to cut fuel prices in Uganda by nearly 50 
percent (WEC 2004). 
 
Using today’s technologies, East Africa has the potential to produce 2,500MW of energy 
from geothermal power, but total currently installed capacity is only 65MW (Business 
Council for Sustainable Energy 2003). For comparison, this potential is roughly equal to 
the total combined other electricity generation capacity in the Eastern African countries 
of Djibouti, Eritrea, Ethiopia, Kenya, Tanzania, and Uganda is 2,448MW (EIA 2003a). 
Hence geothermal energy is a promising source of relatively inexpensive and 
environmentally friendly electricity.  

3.1.4 Improving Access to Transport Services  
In addition to energy, transport services are another “missing MDG”. Road and rail 
transport as well as functioning ports are critical for achieving the poverty goal – 
particularly in remote rural areas. Improved transport services are necessary to allow 
farmers to bring their produce to market, facilitate school attendance by children in 
remote areas, enable the government to provide public services cheaply and effectively, 
lower the cost of private enterprise, and attract investment in manufacturing and service 
industries. These links between transport services and the MDGs are listed in more detail 
in Appendix 1. 

Progress Towards Improving Access to Transport Services in sub-Saharan Africa 
Studies consistently show that transport costs in sub-Saharan Africa are extremely high. 
For example, between 1986 and 1988 long-distance freight transport tariffs in 
Francophone West Africa were over five times higher than comparative tariffs in 
Pakistan, which in turn were similar to costs encountered in India, Vietnam and other 
parts of Asia (Rizet and Hine 1993). More recent studies suggest that long distance 
freight rates in Tanzania are three times higher than in Indonesia (Hine and Ellis 2001). 
 
The cost of local transport is particularly high. For example, in Cameroon, Cote d’Ivoire, 
and Mali the per-kilometer cost of short-haul transport (i.e. up to 10km) tends to be six 
times higher than for long-haul transport (i.e. over 50km) (LET, ENSTP and INRETS 
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1989, as cited in Hine and Ellis 2001). Figure 3 summarizes representative data for the 
(much higher) transport costs in sub-Saharan Africa compared to those in Asia, 
underlining the substantial increase of transport costs over shorter distances. The overall 
economic impact of high transport costs on trade within Africa and with other continents 
is also severe. In their analysis of intra-African trade flows Limao and Venables (1999) 
estimate an elasticity of trade flows with respect to transport costs of 2.5, implying that 
halving transport costs could increase the volume of transport by a factor of five.  
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Figure 3: Transport Costs in Typical sub-Saharan African and Asian Countries (based on Starkey et 
al. (2002)) 

One important determinant of high transport costs across the continent is the extreme 
underdevelopment of transport infrastructure compared to other regions of the world. The 
average density of paved roads is 0.23 km per 1000 people, which is well below South 
Asia (1.08). The regional average masks a tremendous variation in the density of paved 
roads, from 0.06km per 1000 people in Ethiopia to 0.62km in Ghana. Spencer (1994) 
estimates that in order to reach a road density equivalent to that of India in 1950 at the 
onset of the Green Revolution (measured in km per 1000 km2), the total length or roads 
in the tropical regions of Africa would have to be increased by a factor of 6. The extent of 
rural isolation in much of sub-Saharan Africa is underlined by Hine and Rutter (2000) 
who show that 51 percent of villages in Ghana and 60 percent of villages in Malawi had 
walking distances of more than 2km to the nearest pickup point for motorized transport 
services, while 10 percent of Ghanaian villages and 19 percent of Malawi villages had 
walking distances of over 10km to the pickup point.  
 
Another driver of transport costs is the appalling state of many roads. Between 50 and 90 
percent of all local government roads are in need of rehabilitation or reconstruction, 
partly caused by low expenditures on operation and maintenance of the road network—
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amounting to only 5 to 15 percent of the required levels (Malmberg-Calvo 1998). The 
impact of degraded roads on transport costs can be severe – particularly during the wet 
season when unpaved roads can become impassable. In Zambia, for example, transport 
costs per kilometer are twice as high for poor quality gravel roads than for good quality 
gravel roads (Hine and Ellis 2001). In Tanzania it was found that on poor quality roads 
passenger fares and freight charges rise by 60 and 65 percent respectively during the wet 
season (Ellis and Hine 1998) with similar mark-ups reported for Madagascar (Ninnin 
1997).  
 
Low utilization rates of vehicles further contribute to high transport costs. While an 
average pickup truck in Thailand will travel 61,000km each year, the same truck in 
Ghana covers a mere 29,000km. As a result, annual operating costs of a pick-up truck in 
Ghana are 4.5 times as high as in Thailand. Similarly, the utilization rates of ox carts and 
tractors is reportedly much lower in Ghana and Zimbabwe than in Pakistan, Sri Lanka or 
Thailand (Ellis 1996). Poor road infrastructure and low utilization rates of vehicle fleets 
combine to create quasi-monopolistic transport markets, which keep transport costs high.  
 
In addition to the poor road infrastructure, sub-Saharan Africa’s density of railroads is 
only 2.8km per 1000 km2 compared to 18.7 km per 1000 km2 in South Asia (calculated 
from International Railway Statistics 2003). Moreover, the rail and road transport 
systems in sub-Saharan Africa were largely designed under colonial rule to transport 
natural resources to the nearest port for export to Europe. International surface transport 
connections within Africa thus tend to be extremely poor. For example, no railroad 
connections existed between the former British and French-administered countries (Howe 
1975). 
 
No cross-country data exists on the capacity and state of ports across sub-Saharan Africa, 
but available case studies suggest important capacity constraints. In particular the 
capacity to process containerized shipments is limited in most ports. While urgent 
investments are required in rail and port infrastructure, the lack of data makes it difficult 
to quantify needs.  

Interventions to Improve Transport Services in sub-Saharan Africa 
A series of interventions are required to lower the cost of transport and to increase 
transport volumes across sub-Saharan Africa. Clearly, major investments in the network 
of feeder, district and national roads are critical. Road investments need to distinguish 
between national highways, district, urban, and feeder roads, as well as footpaths. To 
ensure year-round access and to reap the full benefits of transport infrastructure – 
particularly in tropical countries with a wet season – national highways, district and urban 
roads need to be paved. Ideally, all feeder roads should be paved as well, but in some 
instances improved gravel roads may provide sufficient access.  
 
Road construction can be carried out using either labor-intensive or equipment-based 
methods. While both approaches can yield roads of equal quality (e.g. Stock and de Veen 
1996), the relative cost varies depending on a number of factors. A review of road 
construction methods in sub-Saharan Africa concludes that labor-based methods may be 
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15 to 30 percent cheaper than equipment-based approaches (Riverson et al. 1991, 
Keddeman 1998). In addition to immediate cost savings, road construction can provide 
much-needed jobs in rural areas with significant additional multiplier effects.  
 
Upgrading and maintenance of existing road infrastructure is an essential component of 
an MDG transport intervention package. It is estimated that 50-90 percent of local 
government roads in sub-Saharan Africa are in need of rehabilitation or reconstruction, 
and that expenditure on operation and maintenance of the road network has been only 5 
to 15 percent of the required levels (Malmberg-Calvo 1998). As a result even the few 
available roads fall into disrepair. For some time now, Africa has been under-equipped 
with rural road infrastructure but simultaneously over-burdened by the maintenance of 
what it has (c.f. Riverson et al 1991).17 Hence investments in maintenance and operation 
of the transport system are urgently needed. Like the road network, rail systems and ports 
across sub-Saharan Africa are also in need of upgrading and expansion, and require 
adequate budgets for operation and maintenance.  
 
In addition to improved roads, the rural and urban poor need to have access to affordable 
means of transport. Due to widespread income poverty and lack of access to credit, 
farmers and the urban poor often cannot afford alternative forms of non-motorized 
transport, such as bicycles, hand or animal carts, which would be ideally suited for local 
transport. The lack of ‘intermediate means of transport’ (Sieber 1999) further reinforces 
the quasi-monopolistic structure of the transport market (Fafchamp and Gabre-Madhin 
2001).18 Improving access to credit in rural and urban areas through micro-credit schemes 
can enable the poor to invest in intermediate means of transport. Moreover, governments 
should work with the private sector to promote the production of affordable bicycles and 
other means of transport. Cities should focus on developing cheap and effective mass 
transit systems to reduce urban transport costs and increase the mobility of the poor.  

3.2 Hunger (Target 2) 

3.2.1 Progress Towards Target 2 in sub-Saharan Africa 
MDG Target 2 focuses on the need to halve the proportion of people living with hunger 
by 2015. The indicators selected to measure progress towards the target are the 
proportion of underweight children under five years of age and the proportion of the 
population below the minimum level of dietary energy requirements. 
 
Hunger is defined as a condition in which people lack the food intake that is necessary to 
provide them with the energy and nutrients for fully productive, active lives. People who 
are chronically undernourished, that is, without access to adequate access to food, are 
counted among the hungry. Individuals in households consuming less than about 1900 
kcal per capita, depending on age, sex, and height, are considered undernourished, using 

                                                 
17 Cited in Draft TF 8 report, Aug. 1, 2003 (Annex 4) 
18 Surveys of agricultural traders confirm their market power. For example, surveys in Benin and Malawi 
report that agricultural traders’ mean gross margins on sales range between 22 and 48 percent (Fafchamp 
and Gabre-Madhin 2001). The same study shows that transport costs make up 40 to 45 percent of traders’ 
marketing costs. 
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FAO’s measure, which is based on distribution of household consumption and 
availability of dietary energy (UN Millennium Project 2003b). Underweight is defined as 
low weight for age in children, and body mass index below 18.5 in adults. 
 
Over the years 1999-2001, 198 million people or approximately 30 percent of the 
population in sub-Saharan Africa were undernourished (FAO 2003a). To a large extent, 
persistent hunger in sub-Saharan Africa is caused by low agricultural productivity, 
particularly among smallholder farmers (Hazell and Johnson 2002). Seventy-five percent 
of sub-Saharan Africa’s hungry live in rural areas. It is estimated that nearly 50 percent of 
the hungry live in subsistence smallholder farm households, where food production is 
simply insufficient to feed all members of the household (UN Millennium Project 
2003b). As a result rural communities consume most of the food they produce 
themselves. Typically much less than half of the total harvest is sold commercially. 
While much international attention has focused on starvation (acute hunger) caused by 
droughts, wars or other extreme events, only 8 percent of hungry people in the world 
suffer from starvation (UN Millennium Project 2004a).  
 
Sub-Saharan Africa is the only major developing region in the world where per capita 
food cereal output has been declining (World Bank 2003c). During the 1980s the 
continent moved from a net agricultural exporter to a net importer, and now has the 
largest cereal deficits (the gap between demand and supply for food cereals) in the world. 
If current productivity trends continue, deficits will more than triple by 2020 (Agcaoili 
and Rosegrant 1996).  
 
One key driver of falling per capita food production is declining per capita availability of 
arable land, which has fallen dramatically from 0.38 to 0.25 ha per capita over the past 20 
years (CIAT 2002). As a result, the average farm size, approximated by the ratio of land 
under crop cultivation to population working in agriculture, has fallen across Africa. In 
some relatively densely populated countries like Kenya and Ethiopia, this ratio has 
halved over the last 40 years (as summarized in Table 2).  

 
Table 2: Land to Person Ratio (10 year average) in Selected Countries (Jayne et al 2001) 

Meanwhile, increases in agricultural productivity have been insufficient to compensate 
for the fall in per capita land availability. For this reason a core element of any food 
security strategy in Africa must focus on raising agricultural productivity – particularly 
among smallholder farmers. In addition, specific nutritional interventions are needed to 
improve nutrition, particularly for vulnerable groups such as infants and children under 
the age of 5 years, school going children, pregnant and lactating women, and individuals 
suffering from extreme micronutrient deficiencies (UN Millennium Project 2003b). 
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Based on the recommendations of the UN Millennium Project’s Hunger Task Force,19 we 
consider three broad sets of actions to reduce hunger: (i) increasing agricultural 
productivity, (ii) supporting other rural income generation, and (iii) promoting nutrition. 
We also consider interventions to support school meal programs, which fall into all three 
of these categories. Since the majority of hungry in sub-Saharan Africa are smallholder 
farmers, a focus of our proposed interventions and the needs assessment is on them.  

3.2.2 Improving Agricultural Productivity 
We have identified five sets of constraints that need to be overcome to raise agricultural 
productivity in sub-Saharan Africa. First, soil fertility is particularly low and has been 
declining. It now constitutes a fundamental impediment to increasing agricultural output. 
Compared to other continents, most smallholder farmers in sub-Saharan Africa work on 
very poor, degraded or nutrient-depleted soils. These soils lack available nutrients, such 
as nitrogen, phosphorus, sulphur, magnesium, and zinc; have inadequate soil organic 
matter; and poor physical structure. In addition their water-holding capacity is limited 
combined with a high risk of erosion, limited rooting depth, and lack of soil biodiversity 
(Donovan and Case. 1998). 
 
As discussed in more detail in Section 3.7, limited water availability represents a second 
constraint on increasing agricultural productivity. The high dependence of African 
farmers on rainfed agriculture, coupled with highly variable precipitation, poses a major 
constraint towards increasing farm yields. According to FAO data, sub-Saharan Africa 
includes 11 of the 16 nations of the world receiving less than 1000m3/ha of water – a 
situation described as ‘absolute water scarcity’ (FAO 1995a). Moreover, sub-Saharan 
Africa is the only developing region in the world to have experienced a secular decline in 
annual rainfall over the past decades with severe impacts on agricultural productivity 
(Barrios et al. 2003). 
 
Third, smallholder farmers in sub-Saharan Africa lack access to improved and 
appropriate seeds, suited to the needs of smallholder farmers. One of the reasons why the 
Green Revolution bypassed tropical Africa is that the improved varieties developed for 
South Asian or Latin American conditions were poorly adapted to the needs of African 
farmers. Today few improved varieties exist for African staple crops like cassava, yam, 
sorghum or millet.  
 
Fourth, knowledge about new farming technologies that can increase crop yields, such as 
agroforestry or integrated pest management, is extremely limited across much of Africa. 
Last but not least, the women farmers who account for up to 60-80 percent of farm labor 
in sub-Saharan Africa (FAO 1995b) often do not have equal access to farming inputs and 

                                                 
19 We are grateful for guidance provided by Hunger Task Force Co-Coordinator Pedro Sanchez and 
members of the Hunger Task Force. In particular we thank Rolando Bunch, Sara Scherr, Peter Matlon, 
Meera Shekar, and Kostas Stamoulis for their support. We are also grateful to Glenn Denning for his 
guidance. We also want to acknowledge assistance from members of the Standing Committee on Nutrition, 
Eileen Kennedy, Rainer Gross, and Richard Deckelbaum 
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technologies. Their specific needs have to be taken into account as part of an integrated 
strategy for increasing agricultural productivity. 
 
Our proposed set of interventions for raising agricultural production addresses each of 
these five constraints.  

Investments in Soil Health  
Several interventions to overcome soil nutrient deficiencies and improve soil health can 
increase crop yields by a factor of two to four and reduce pest and disease incidence. 
They have been well documented across a number countries (Sanchez 2002). Depending 
on soil conditions and the local economic context a combination of approaches can be 
used to improve soil health, including agroforestry, conservation tillage, application of 
green manure, use of cover crops, and application of chemical fertilizers. It is important 
to note that under most circumstances, increasing soil fertility requires an integrated set 
of interventions.  
 
Agroforestry has been shown to be effective in increasing soil fertility in many parts of 
Africa. By growing trees and shrubs with their food crops farmers can improve soil 
fertility and create a favorable microclimate for crops. Moreover, they can produce tree 
fruits, expand fuelwood supply, and produce additional animal fodder.20 The trees are 
interplanted into a young maize crop and allowed to grow as fallows during dry seasons, 
accumulating 100 - 200 kg nitrogen per hectare in 6 months to 2 years in subhumid 
regions of East and Southern Africa. As nitrogen deficiency is overcome and the physical 
structure of the soil is improved, yields of maize, the staple food in this region, can 
increase by a factor of 2-4 (Sanchez, 2002). A study in Zambia has shown that 
agroforestry can generate up to 250 percent increases in the yield of maize and generate 
12 tons of firewood per ha per year (CIDA 2003).  
 
Another effective intervention for increasing soil fertility is the application of green 
manure and cover crops, which can add up to 50 t/ha of organic matter (green weight) to 
the soil during each application. These interventions permit a recycling and pumping of 
nutrients up to the soil surface accompanied by improvements in the soil’s water-holding 
capacity and nutrient content. A critical advantage of green manure/cover crops is that 
they do not require any capital outlay once the farmer has purchased his or her first 
handful of seed (Bunch 2003). 
 
Over 150,000 farm families in Kenya, Malawi, Mozambique, Tanzania, Uganda, Zambia, 
and Zimbabwe are using various combinations of fallows, phosphorus, and biomass 
transfers with good and consistent results. Adoption is taking place through farmer-to-
farmer and village-to-village knowledge transfers, promoted by community-based 
organizations, and by a multitude of national research and extension institutes, universities, 
non-governmental organizations and development projects. The challenge now is to 
accelerate the adoption rate to reach tens of millions of farm families. The main obstacles 
are the insufficient supply of quality tree germplasm (seeds and seedlings), limited 

                                                 
20 Such trees include leguminous trees of the genera Sesbania, Tephrosia, Crotalaria, Glyricidia. 
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availability of rock phosphate, and insufficient awareness and knowledge of the technology 
components (UN Millennium Project 2003b). 
 
These interventions to replenish soil fertility have several limitations and may hence not 
be applicable in all situations. For example, improved tree fallows have not yet been 
proven to work in semiarid tropics of Africa because the much longer dry season limits 
tree growth and nitrogen fixation potential. Fallows also do not perform well in shallow 
or poorly drained soils or in frost-prone areas. Nevertheless, the interventions can be 
applied by the bulk of the rural population in sub-Saharan Africa, who farm on the ‘red’ 
soils of the subhumid tropics. 
 
In many instances chemical fertilizers are required as a critical source of the nutrients for 
plant growth and food production. In the nutrient-poor soils of the tropics, proper and 
balanced use of fertilizers can increase crop production and prevent soil degradation from 
nutrient mining. The evidence for this intervention is strong. For example, a third of the 
increase in cereal production worldwide and 50 percent of the increase in India’s grain 
production has been attributed to fertilizers (Yanggen et al 1998). However, fertilizers 
can only be effective if they are used in conjunction with improving physical soil 
characteristics, such as drainage and compaction, and assuring adequate and regular 
water supply for agriculture.  
 
The use of fertilizers has been very low in sub-Saharan Africa. Between 1960-1995, 
fertilizer use per hectare of arable land had increased by only 60 percent in Africa, 
compared to 1100 percent and 2300 percent, respectively, in India and China (Breman 
2003). In 1970, farmers in sub-Saharan Africa used less than 5kg of fertilizer per hectare, 
while use in other developing regions exceeded 15 kg/ha. Fertilizer consumption in the 
region has increased marginally to 9 kg/ha compared with over 50 kg/ha in Latin 
America and 149 kg/ha in Asia. Moreover, the variability in fertilizer use across sub-
Saharan Africa is also high. For example, Tanzania consumes 5 kg/ha, while Ghana and 
Uganda use only 2 kg/ha and 1 kg/ha, respectively (WRI 2003). Importantly, the small 
cash crop industries in these countries account for the bulk of fertilizer consumption. A 
large share of smallholder farmers uses no fertilizer at all. 
 
The benefits of increased fertilizer use have to be weighed against potential costs to the 
environment. The proposed increase in fertilizer use among subsistence farmers in sub-
Saharan Africa is unlikely to substantially increase nutrient loads in surface and 
groundwater, since current consumption of fertilizers is extremely low across the 
continent and virtually zero among smallholder farmers. Improved farming techniques 
can further mitigate adverse impacts of fertilizer use on the environment.  

Water Management for Agriculture 
As discussed in Section 3.7, many parts of Africa are subject to extreme hydrological 
constraints. These include low precipitation rates, high rates of evapotranspiration, and 
small groundwater aquifers that recharge slowly. Africa’s topography is poorly suited to 
irrigation since the continent lacks the large alluvial plains that form the agricultural 
heartlands in Asia and parts of Latin America. As a result, sub-Saharan Africa relies 
predominantly on rainfed agriculture, which is vulnerable due to high seasonal and intra-
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annual variation in precipitation. For example, Barrios et al. (2003) show that among all 
developing regions in the world, Africa has the strongest correlation between rainfall and 
agricultural output. Since the continent has been alone in experiencing a secular decline 
in rainfall over the past 40 years, rainfed agriculture in sub-Saharan Africa has suffered 
most.  
 
Appropriate technologies for ensuring regular and adequate water supply – particularly to 
smallholder farmers – are very site specific. Irrigation potential in parts of the continent 
remains underused. Here public investments in irrigation schemes will be required to 
improve water management for agriculture. Such investments are likely to allow these 
regions to increase cultivation of cash crops, which creates the potential for substantial 
reductions in income poverty. 
 
It is clear, though, that irrigation is not the answer to the water management needs of 
many African smallholder farmers. In particular large-scale irrigation schemes have 
sometimes not been successful in reaching smallholder farmers due to technical and 
management problems, as well as high development and operating costs (FAO 2001b). 
Moreover, the lack of surface water sources combined with the unfavorable topography 
make large-scale irrigation schemes technically impossible in many parts of the 
continent. These areas will need to focus on the development of small-scale and 
technically simple water management systems, which have proven to be more successful 
due to their lower cost and greater ease of operation and maintenance (FAO 1996a). Low 
cost, small-scale options in water management include water harvesting through bunds, 
check dams and small impoundment dams, shallow wells, structures for ground water 
recharge, drip irrigation and treadle or diesel pumps. Collecting runoff and using it to 
irrigate crops, pastures and trees can significantly improve both yields and the reliability 
of agricultural production. Experience in Burkina Faso, the Sudan and Kenya shows that 
rain harvested from one hectare for supplementary irrigation of another can triple or even 
quadruple production. (FAO 1996c).  
 
Such investments in water infrastructure at the farm level are critical for Africa’s 
smallholder farmers to improve their water management. They allow farmers to utilize a 
higher share of run-off and can ensure water availability during dryer seasons. However, 
farm-level water storage infrastructure is likely to be insufficient for ensuring water 
supply during droughts, which occur frequently in the sub-humid tropics of Africa. To 
withstand such interannual variations in precipitation, investments in medium- to large-
scale water storage infrastructure may be required. Together with an improved 
management of water resources that includes water allocation mechanisms for 
agricultural, industrial and domestic water use, such investments have the potential to 
insulate African farmers against the extreme volatility of their rainfall. We discuss these 
interventions in more detail in Section 3.7. 

Improved Seeds 
Investments in soil health and small-scale water management need to be supplemented with 
investments in the production and delivery of high-yielding seed varieties bred for specific 
environmental conditions and agricultural inputs in Africa. Tree nurseries and crop 
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production units need to be established where such seeds can be produced on a large scale, 
and delivery systems need to be put in place to ensure that the seeds reach smallholder 
farmers. Improved seeds can raise yields, reduce the time to harvest, improve germination, 
reduce labor requirements, reduce vulnerability to diseases, and improve cooking, 
processing and storage qualities of the food (FAO 2001a). Special emphasis needs to be 
placed on crops, trees and livestock with traits that benefit smallholder farmers and address 
their food security concerns. Maintaining a fairly high level of agricultural genetic and crop 
diversity is an important strategy for poor farmers and communities with insecure access to 
markets, heterogeneous ecological conditions on their farms, and variable climate. 
“Appropriate” seeds refer not just to potential yield and adaptability to various farmers’ 
conditions, but to the ability of the germplasm to perform in ways suited to the needs of poor 
farmers. . 

Agricultural Extension Services and Research 
None of the interventions described above are likely to be successful without training 
farmers in improved farm management techniques, including cropping systems, 
integrated pest management, soil and water management. To this end, farmers need to 
have access to improved agricultural extension services on a regular and sustained basis. 
Ample evidence shows that extension services are critical to raising agricultural 
productivity, and that they have a high rate of economic return (Birkhaeuser et al 1988). 
In a study of 22 sub-Saharan African countries, crop yields increased by 40 percent in the 
first year that agricultural extension was offered (FAO 1996b). Similarly, demonstration 
plots run by the Sasakawa Africa Association since 1986 in 12 countries21 have shown a 
doubling and in some cases, even quadrupling of maize yields, reaching 8-10 t/ha in some 
instances (Nubukpo and Galiba 1999). While there is debate over the most appropriate 
model of extension services for subsistence farmers in SSA, there is consensus on the 
need for much higher investments in building both the human resource base as well as 
research programs for reaching smallholder farmers.22  
 
In addition to increasing the number of agricultural extension workers across Africa, their 
technical qualification will also need to be improved through increased investments in in-
service training programs and closer links with agricultural research programs in 
universities. Of the 150,000 extension workers currently active in sub-Saharan Africa, 
perhaps one in six have a university degree. The rest hold a certificate or, at most, a 
diploma. An estimated 85 percent of the extension workers begin their careers in the field 
with a weak grasp of agricultural science and limited skills in extension communication 
(Sasakawa 2000). FAO estimates that a significant increase in extension services is 
necessary, along with investments in agricultural research to increase crop yields, 
                                                 
21 The countries are: Benin, Ethiopia, Eritrea, Ghana, Guinea, Malawi, Mali, Mozambique, Nigeria, 
Tanzania, Uganda, and Zambia 
22 The Green Revolution relied mainly on the T&V model (training and visitation) whereby extension 
served as a transmission belt between research centers and farmers through cadres of field -based, 
professional trainers. However, this model had its limitations, which included poor linkages of research 
with the needs of small farmers, poor ability to adapt to local conditions, and inadequate practical 
knowledge of trainers. These shortcomings were compounded by insufficient financing. Increasingly, 
hybrid solutions have been proposed that combine the best of the T&V model with principles of demand-
driven and farmer-led knowledge creation and management systems.  
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suggesting a doubling of extension workers (from 600,000 in 1990 to nearly 1.25 
million), and an increase in investments in research to at least 1 percent of agricultural 
GDP especially in Africa (FAO 1996b).  
 
Additional interventions in the education sector, as outlined in Section 3.3, can be critical 
for enabling farmers to adopt new technologies and adapt more quickly to extension and 
training. For example, in Kenya one year of additional primary education to a woman 
farmer with no previous education is estimated to increase her maize yields by 24 percent 
(IFPRI 2000).  

Specific Interventions to Reach Women Farmers 
Women contribute 60-80 percent of the labor used to produce food for both household 
consumption and for sale (FAO 1995b). Studies have shown that women farmers have 
particularly poor access to farming inputs, including fertilizer, and may therefore 
experience lower productivity than male farmers. Correspondingly, targeted investments 
in women farmers can yield particularly high increases in output (e.g. Udry et al 1995). 
 
Sub-Saharan Africa has very few female extension workers. In 1990, only 7 percent of all 
extension agents in Africa were women (Saito and Spurling 1992). Since the majority of 
farmers are women, it is important to increase the number of female extension workers to 
ensure that farm inputs reach women farmers on an equitable basis with men and that the 
training provided to extension workers is sensitive to the needs of women farmers. In 
addition, extension workers should schedule visits and design communication messages 
in a way that they can reach women farmers. Also important is the development of 
farming technologies and equipment that are convenient for women to practice and use. 

3.2.3 Developing Markets and Supporting Income Generation  
Limited storage facilities for agricultural produce in rural areas are an important 
challenge. After a good harvest 10 to 40 percent of agricultural output in Southern Africa 
can remain un-harvested or spoil before reaching the market (Gavaria 1991, cited in Hine 
and Ellis 2001) due to a combination of poor rural transport and a lack of storage 
facilities for agricultural produce. Because farmers cannot store their produce they often 
have to sell at peak harvest time, when the prices are lowest. To ensure that higher 
agricultural productivity can translate into higher incomes for farmers and improved food 
availability in urban centers, investments are required in food storage, post-harvest 
technologies (such as crop preservation techniques, pest control), agro-processing and 
value added technologies. Further, farmers need access to market spaces and improved 
access to markets through cooperatives and farmer associations. In addition to storage 
infrastructure, transport services in rural areas pose a major bottleneck to reducing hunger 
and to raising the output and incomes of Africa’s farmers. Section 3.2.5 discusses these 
interventions in detail.  
 
On the input side, increased access to credit allows farmers greater flexibility in 
transitioning from subsistence to commercial activities. Moreover, all infrastructure 
investments in rural areas should be designed to create income-generating opportunities 
for the poor through labor-based construction techniques and other mechanisms. This 
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applies in particular to road construction, which can create employment in rural areas (c.f. 
Section 3.1.4). 

3.2.4 Improving Nutrition 
Nutrition interventions need to take into account the strong link between chronic 
malnourishment of mothers and low birth weights of their children. In particular, many 
low-income women are malnourished from childhood. They marry early and go on to 
have low birth weight infants, which in turn is the main determinant of childhood 
malnutrition. Children with normal birth weights can also become malnourished in 
infancy if their nutritional intake is inadequate of if they suffer from poor food absorption 
caused by diarrheal, helminthic or other diseases.  
 
The effect of chronic malnutrition on the human body varies with age as illustrated in 
Figure 4, which traces the relative weight for age of malnourished children in Africa, 
Latin America, and Asia. The curves demonstrate that children suffer the sharpest drop in 
body weight if they are malnourished in infancy between the ages of 4 and 12 months 
(Shrimpton et al 2001). Therefore, it is particularly important that children receive 
adequate nutrition during the first 12 months of their lives.  
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Figure 4: Mean weight for age of undernourished children relative to National Center for Health 
Statistics reference (Shrimpton et al 2001) 

Consequently, nutrition interventions to meet MDG Target 2 distinguish between the 
general population and specific population groups. The latter include infants in the 7-24 
month age group, women and girls of childbearing age, vulnerable population groups 
(e.g. people living with HIV/AIDS and severely malnourished children), and people in 
need of short-term emergency food assistance such as refugees or victims of natural 
disasters. Nutrition interventions aimed at the entire population include the provision of 
micronutrients such as vitamin A, iodine and iron through food fortification. Such 
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interventions have been shown to be successful on a population-wide basis, and should be 
introduced if indicated by the micronutrient status in each country (Mason et al 2001).  
 
Nutrition interventions for newborn infants include the promotion of exclusive 
breastfeeding for 6 months followed by complementary feeding alongside breastfeeding 
from 7-24 months.23 Several studies reviewed in Allen and Gillespie (2001) have shown 
the importance of breastfeeding and complementary feeding promotion, though the 
results vary depending on the kind of foods provided. School meals are a common 
nutrition intervention for school-age children. They have been shown to alleviate short-
term hunger and in some cases, to improve micronutrient status, in addition to improving 
school attendance and enrolment (Del Rosso and Marek 1996). Particularly for 
adolescent girls, school meals can provide essential nutrients supplementing the girls’ 
daily food intake. If made from locally sourced foods school meals can further increase 
local demand for food, thereby increasing production and local incomes. In this way they 
can become part of a synergistic set of interventions increase agricultural productivity, 
strengthen agricultural markets and improve nutritional outcomes.  
 
It is critical to provide targeted nutritional supplements to women in their reproductive 
age groups (post-puberty to adulthood) as well as during pregnancy. Several trials have 
shown moderate to significant increases in birthweights among children whose mothers 
had been provided with nutrient supplementation (Allen and Gillispie 2001). In addition, 
nutrition education is critical for changing feeding patterns and attitudes towards 
nutritional patterns. A review of nutrition education programs confirms their large impact 
on complementary feeding patterns (Dewey 2001).  
 
Improved child nutrition is also linked to other indirect interventions such as increased 
agricultural production and investments in infrastructure, but these links are not 
automatic (Tefft et al 2000). Increasing agricultural production can translate into higher 
rural incomes, which in turn can lead to greater spending at the household level on 
nutritional foods, though the link is weak. Additional nutrition interventions include 
micronutrient supplementation and diet diversification programs for especially vulnerable 
populations such as people living with HIV/AIDS. Finally, direct food aid is necessary 
for people living in situations of emergency such as drought or famine or natural 
disasters. 
 
Targeting these interventions to households may not be sufficient, as this may not ensure 
that the women and girls who are most in need of nutrition interventions will actually be 
reached. It is therefore critical to target the interventions directly towards women and 
girls rather than to the households per se. This can be achieved through large-scale 
community-based nutrition programs, which include significant investment in creating 
awareness of the need for adequate nutrition, and its benefits for children and mothers.  

                                                 
23 Complementary feeding is defined as the period during which foods or liquids are provided along with 
continued breastfeeding. Complementary food is the term used to describe any nutrient-containing foods 
or liquids, other than breastmilk, that are given to young children during the period of complementary 
feeding. 
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3.2.5 Other Interventions to Meet the Hunger MDG 
In addition to raising agricultural productivity, improving income-generating 
opportunities for farmers, and improving nutrition, several interventions are required to 
reduce hunger. Many countries have large numbers of pastoralists and people depending 
on fishing for their livelihoods and food supply. Specific interventions may be required to 
improve their food security, which have not yet been addressed in our needs assessment. 
In addition, we discuss here briefly the need for improved transport and energy services, 
as well as water and sanitation as three critical sets of inputs. Medical interventions 
(especially interventions to improve child health) are equally critical, since they increase 
food absorption and contribute to better nutritional outcomes. These are discussed in 
more detail in Section 3.5.2.  

Improving Transport Services 
Poor transport infrastructure and services raise the cost of agricultural inputs such as 
fertilizer and seeds, and lower the farmgate price of outputs. Several studies associate 
rural road construction in Africa with increases in agricultural production and expansion 
of rural markets (Anderson et al. 1982). Recently, Stifel et al. (2003) have analyzed crop 
yields, use of agricultural inputs and other price data across villages in Madagascar as a 
function of their remoteness.24 The authors show that per hectare crop yields in the most 
remote quintile are only 45 to 67 percent of yields in the least remote quintile.  
 
It is therefore important that interventions for halving hunger include the extension and 
upgrading of footpaths, feeder, district, and national roads. Only in this way can farmers 
gain access to low-cost agricultural inputs and raise the farmgate price of their products. 
These investments in transport infrastructure need to be accompanied by improving 
farmers’ access to credit to enable farmers to invest in intermediate means of transport, 
such as carts and bicycles. These can effectively lower transport costs and reduce 
farmers’ dependence on commercial transport services. 

Energy Services 
Energy services for both cooking and lighting are necessary to ensure an adequate supply 
of food. Improved liquid fuels, such as LPG or kerosene, both facilitate safe cooking and 
free up time otherwise spent gathering fuel—particularly by women and girls—for 
income generating activities. Electricity for lighting and basic communication is critical 
for “extending the day” for productive tasks and for providing access to market 
information. In this way improved energy services can raise the productivity of 
subsistence farm households, which will further reduce the prevalence of hunger in 
Africa.  

Improved Water Supply and Sanitation 
Improving access to safe water supply and sanitation, combined with improved hygiene 
practices, is critical for reducing microbial contamination of food and drinking water. The 

                                                 
24 The authors construct a remoteness indicator as the outcome of a factor analysis comprising various 
isolation measures. The indicator is correlated with travel times to the nearest city or plot of land, as well as 
the ratio of transportation costs to the nearest city as a ratio of the price of 50kg of rice.  
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ensuing reduction in diarrheal diseases is a major contributor to improving food 
absorption and nutritional outcomes, as discussed further in Section 3.5.2.  

3.3 Education (Target 3) 

3.3.1 Progress Towards Target 3 in sub-Saharan Africa 
Progress towards meeting the goal of 100 percent primary school completion in sub-
Saharan Africa has been too slow and needs to be significantly accelerated to meet the 
MDG by 2015. Out of the 151 countries that reported data to UNESCO in 2000, 14 of the 
18 countries that had net enrolment rates of less than 60 percent were in sub-Saharan 
Africa. In 2000, there were 104 million children out of school altogether, of which 
approximately 57 percent were girls. Sub-Saharan Africa accounted for 44 million and 
South Asia for 32 million of the total out-of-school children (UNESCO 2003). A similar 
picture emerges for primary school completion rates. In developing countries 81 percent 
of children enrolled in primary education completed the full cycle in 2000. Meanwhile 
the average for sub-Saharan African was a mere 51 percent. During the 1990s, several 
African countries experienced stagnation or even outright declines in primary school 
completion rates. Of the 15 countries with the lowest completion rates, 12 are in sub-
Saharan Africa (Bruns et al 2003).  
 
Even within countries, there are wide disparities in enrolment and completion based on 
gender, income and rural/urban differences. In sub-Saharan Africa only 46 percent of 
girls complete primary school, as compared to the developing world average of 76 
percent (Bruns et al 2003). In a review of 35 developing countries Filmer and Pritchett 
(1999) show that the ‘wealth gap’ leads to a significant difference in the mean grade 
attainment of the rich and poor within countries, ranging from 1-3 years in Eastern and 
Southern Africa to 9-10 years in South Asia. This wealth gap demonstrates that school-
related expenses and opportunity costs represent substantial barriers to increasing 
completion rates among children from poor households. Finally, there are significant 
differences in enrolment and completion rates between urban and rural areas. Often, 
completion rates in rural areas can be less than half the rates achieved in urban areas, as 
reported from Benin, Burkina Faso, Guinea, Madagascar, Mozambique, Niger, and Togo 
(UN Millennium Project 2003c).  
 
While the formulation of the MDG focuses only on primary education, an education 
strategy for meeting the MDGs needs to focus not only on primary education, but also 
secondary and higher education, as well as adult literacy and early childhood 
development programs. The following sections make this case and outline the key 
interventions required to meet the MDGs. 

3.3.2 Primary Education 
Low rates of primary school enrolment and completion are attributable to a wide range of 
causes. These can be grouped in the following five categories: (i) lack of physical access 
to learning facilities, such as school related infrastructure including as classrooms, toilets, 
furniture, and transportation facilities; (ii) lack of human resources including teachers 
with adequate training, managerial and administrative staff, supervisors and evaluators; 
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(iii) lack of uniforms, textbooks and other learning materials; (iv) low quality and 
relevance of curricula; and (v) the lack of incentives and/or the presence of perverse 
incentives which dissuade families from sending their children to school. Interventions to 
increase school enrolment therefore need to focus on addressing these five constraints to 
ensure that families have both the incentives, and the ability to send their children to 
school.  

Education Infrastructure 
Proximity to school facilities is a necessary first condition for children to enroll and 
attend primary school. High completion rates are correlated with classroom sizes of 
approximately 40 children (Bruns et al 2003). Since class sizes in most African countries 
are significantly higher, a substantial number of new classrooms and schools will need to 
be constructed over coming years. The World Bank analysis shows that countries have 
achieved far greater increases in enrolment than previously thought possible, just by 
building schools and providing the accompanying teaching materials. It estimates that 
putting all children in school worldwide would require 10 million new classrooms across 
100 countries. These new schools need to be close to where children live, especially in 
rural areas. For example, the World Bank study showed that in Chad, the attendance of 
girls dropped sharply when schools were more than 1 km away from their residence 
(World Bank 2003). Providing rural schools within local communities has been shown to 
substantially increase girls’ enrolments in Indonesia, Egypt and several African countries 
(UN Millennium Project 2003c). In regions with dispersed rural populations, other 
interventions may be necessary to provide access to schools; including the provision of 
safe and secure transportation facilities, especially for girls. 
 
In order to increase the enrolment and attendance of girls as they approach puberty, 
schools need to offer adequate and separate girls’ toilets (Herz and Sperling 2003).  
FAWE (2001) cites experience from 30 African countries showing that in the absence of 
private toilet facilities at schools, young women cannot ensure personal hygiene during 
their menstruation period and tend not to attend school during this time. 

Human Resources 
Increasing the number of trained teachers is one of the most critical interventions to 
increase enrolment and improve the likelihood that enrolled children will both attend and 
complete primary school. Though evidence on learning outcomes and optimal teacher-
student ratios is weak, experience from countries with high completion rates suggests that 
a teacher-student ratio of 1:40 is correlated with high rates of completion. In addition to 
adequate pre-service and in-service training, these teachers need to be adequately 
remunerated to reduce absenteeism. A cross-section of high performing developing 
countries suggests that teachers’ salaries should amount to no less than 3.5 times GDP 
per capita. In many cases, retaining teachers in remote rural areas will require additional 
financial and other incentives, such as teachers’ housing. For example, Tanzania has 
successfully implemented a housing program for teachers in rural communities (URT 
2000c). In addition to financial incentives, better management and supervision practices 
also need to be put in place to ensure the presence of teachers in schools.  
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Data from several countries suggests a positive correlation between gender parity in 
enrolment and the proportion of female teachers (Herz et al 1995). Increasing girls’ 
enrolment and retention rates therefore requires a special focus on hiring women 
teachers. Raising the number of female teachers is important to provide role models for 
girls and for ensuring safety in schools. In addition, special training programs aimed at 
male teachers are needed to change attitudes and make schools safer for girls.  
 
To ensure adequate quality of primary education, it is necessary to increase the number of 
non-teaching staff, especially administrative and managerial staff, as well as teacher 
trainers. In addition, involving and informing parents and local communities in the 
monitoring of school performances has been shown to further improve the quality of 
teaching. In cases where information of school funds disbursement and use can reach 
parents, the flow of funds has increased significantly: In Uganda, for example, schools 
with access to information of financial flows received increased funding of 12 percent on 
average as compared to schools without access to this information, due to a combination 
of better supervision of fund flows, increased lobbying by parents, and school 
management for increased funds (Reinikka and Svensson 2003). 

Uniforms and Learning Materials 
Children also require learning materials such as textbooks, notepads, and pencils, as well 
as school uniforms. Several studies have shown that the provision of school textbooks 
and uniforms can significantly improve schooling, attendance and learning outcomes. 
Lockheed and Verspoor (1991) report that a series of such studies prompted the World 
Bank to recommend textbook provision as an urgent priority for increasing enrolment and 
completion rates. More recent studies have shown similar increases in enrolment 
following the provision of free uniforms that are otherwise unaffordable for poor families 
(Kremer 2004). The available evidence suggests that learning materials and uniforms 
should be made freely available to children who cannot afford to purchase them if the 
target of universal primary completion is to be achieved by 2015 across sub-Saharan 
Africa.  

Curriculum Reform 
Countries need to review and reform their school curricula to include specific education 
on nutrition, HIV/AIDS, health (with a particular focus on reproductive health), gender 
equality and hygiene practices. The curricula need to engage children in their local 
language with subject matter that are relevant to their immediate needs and contexts. 
Teachers should be encouraged and given incentives to focus on the cognitive 
development of their pupils (UN Millennium Project 2003c). 

Demand-Side Incentives for Primary Education Completion 
Children from poor families are often unable to attend school due to the high direct and 
opportunity costs. Direct costs include school fees and the cost of books, materials and 
uniforms. These costs can constitute a significant barrier for poor households, for whom 
they can represent as much as 20 percent of household income (Herz et al 1995). 
Eliminating school fees has led to a very high increase in enrolment, especially for girls, 
in many countries. In Uganda, for example, free schooling led to a doubling of primary 
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school enrolment in 2 years (World Bank 2002b). In Tanzania, the elimination of school 
fees in 2002 increased enrolment by 1.5 million students. More recently, the introduction 
of free primary schooling in Kenya has raised enrolment from 5.9 million to 7.2 million 
children in just over a year. The consensus on school fees as a barrier to enrolment is 
reflected in the Dakar Framework for Action in 2000, where free primary education is an 
explicit goal, endorsed by all member nations (UNESCO 2000). 
 
For particularly vulnerable groups, abolishing school fees is not sufficient to reach 100 
percent enrolment because the opportunity costs of sending children to school remain 
high. In many poor households children are responsible for chores such as caring for 
young children and the ill, collecting fuelwood and water, cleaning, cooking, as well as 
agricultural activities. In such cases, households require financial or in-kind grants as 
compensation for the opportunity cost of sending their children to school. The need for 
subsidies is greatest for young girls, who tend to spend more time on chores than boys 
and whose work has a greater impact on parents’ earnings (e.g. Herz et al 1995). 
Evidence reported by the World Bank (2001a) does indeed show that scholarships or 
stipends for children from low-income families increase enrolment rates, particularly in 
rural areas. Similarly, conditional cash transfers in Bangladesh, Brazil, and Mexico have 
raised enrolment rates by 20 percent for girls and 10 percent for boys (Morley and Coady 
2003).  
 
Finally, school feeding programs and take-home food rations are another set of incentives 
that can increase both school enrolment and attendance, and in some cases, learning 
outcomes as well. Examples from Bangladesh, Jamaica, Tamil Nadu in India and Kenya 
report increases in enrolment rates by 20-35 percent in schools that offered either school 
feeding programs or take home rations (IFPRI 2001). 

3.3.3 Secondary Education 
Four sets of compelling reasons explain why secondary education needs to be included as 
part of a strategy for achieving the MDGs. First, parents are more willing to send their 
children to primary school if an opportunity exists to attend secondary school because the 
returns to primary education alone can be low and rise sharply at the secondary level 
(Herz et al 1995). Experience also shows that primary school completion rates are higher 
for girls if they have the option of continuing to secondary school (Psacharopoulos and 
Patrinos 2002). Second, the number of secondary school graduates in each country needs 
to be increased significantly to satisfy rising demand for teachers, healthcare workers, 
engineers and other public as well as private sector professionals required to meet the 
MDGs. Third, increasing girls’ enrolment in secondary education, tends to raise the age 
of marriage and can thereby have a strong impact on reducing fertility rates, which is 
important to meet the Goals in most countries in sub-Saharan Africa where population 
growth rates are high (Subbarao and Rainey 1995). In addition, increasing secondary 
school enrolment also increases awareness about HIV/AIDS. Fourth, the returns from 
education are likely to take longer to accrue among student populations that are poor 
and/or have higher gender-based disparities. This means that children from economically 
or socially deprived backgrounds will need to spend a longer time in school to obtain the 
same returns from schooling as compared to their peers. 
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Interventions for secondary education have not been as systematically documented as in 
the case of primary education. They include:  

• Provision of infrastructure (e.g. classrooms, toilets, laboratories, libraries, sports 
facilities, and transportation facilities), 

• Training and hiring of teachers, 
• Provision of learning materials (e.g. textbooks, stationery, writing materials), 
• Provision of uniforms and school meals,  
• Subsidies for girls, and  
• Curriculum reform and improved school management.  

3.3.4 Higher Education 
To meet the MDGs, African countries need to expand higher education in order to (i) 
train sufficient numbers of doctors, nurses, teachers and other professionals to implement 
MDG strategies; (ii) improve income-generating opportunities, particularly for women; 
and (iii) strengthen their scientific, technological, and engineering community. Investing 
in higher education is important, since associated institutions such as universities, 
technical institutes, and professional associations are among the most critical resources 
for economic transformation. To this end African countries will need to invest in the 
creation and expansion of universities and research centers. In particular, science and 
technology curricula need to be strengthened and focus more closely on local and 
national needs. Entrepreneurial universities and technical institutes offer an opportunity 
to improve scientific research capacities within countries while at the same time 
strengthening business incubation and private sector development. 
 
Higher education interventions include legislation and registration of universities; 
construction of buildings (classrooms, research laboratories, offices and dormitories); 
hiring and training of lecturers, professors, administrative staff, researchers; and setting 
up of financial and budgetary systems to collect fees, disburse research grants, establish 
fellowships and pay staff. In addition, demand side interventions such as courses on 
vocational training and scholarships for deserving students need to be put in place.  

3.3.5 Early Childhood Development25 
Learning begins at birth. During the first two years critical brain structures develop that 
affect children’s ability to learn. Young children who are better nourished and nurtured 
physically, mentally, and socially have been shown to perform better at later stages in 
their lives (Myers 1995). As a result, human capital investments show the highest return 
for the young (Heckman 1999). Countries should therefore promote early childhood 
development (ECD) programs, which bundle health and nutrition interventions targeting 
young children and their parents, and combine them with developmentally appropriate 
learning for the children. Successful ECD programs can improve schooling and gender 
outcomes, and generate cost savings in health care through effective immunization. 

                                                 
25 This section draws largely from a briefing note prepared by Dr. Patrice Engle and Dr. Tamo 
Chattopadhay, UNICEF. The Millennium Project is grateful to UNICEF staff for their engagement and 
contributions. 
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Moreover, they can improve nutrition and facilitate the early detection of disabilities and 
special needs (Evans 1993). Mothers and older siblings also benefit, as they are relieved 
from childcare responsibilities and can participate in education and labor market (Ortiz 
1992). 
 
Successful ECD schemes tend to build on existing institutions for providing health, 
nutrition, or education services within communities and therefore may not require 
additional infrastructure of full-time staff. Instead they can often rely on community 
resources (World Bank 1999b). The Integrated Child Development Scheme (ICDS) in 
India is an example of how ECD programs can work in practice. It focuses on three 
domains: (i) health and nutrition; (ii) support for the child and the nursing mother; and 
(iii) developmentally appropriate learning, stimulation, and motor skills for the child. The 
scheme operates largely on the basis of volunteers drawn from the communities 
themselves.  
 
Specific interventions to promote ECD tend to be highly country specific. They can 
include the provision of space in primary schools or near health centers, hiring and 
training of care providers, and provision of learning materials.  

3.3.6 Adult Literacy 
Adult literacy programs that increase literacy rates among adults through volunteer 
programs and evening classes are important interventions. We include them in our 
analysis of the education MDG because increased adult literacy is required for achieving 
many of the other MDGs and is explicitly addressed as MDG indicator 8. Especially for 
women, literacy has an important impact on their access to information and opportunities, 
which affect health and education status. However, the extent of this effect is subject to 
some uncertainty.26  

3.3.7 Other Interventions to Meet the Education Goal 
Meeting the education Goal also depends on interventions that do not directly target 
education outcomes. For example, access to water supply in both schools and households 
has been shown to lead to increased school attendance by freeing up children’s time and 
by ensuring adequate school facilities. A study in Africa reported increases in school 
attendance from 2-6 percent with access to piped water (Blackden and Bhanu 1999). 
WaterAid has recently released a detailed report on the links between education and 
water supply and sanitation (Burrows et al. 2004). 
 
Adequate transport infrastructure and services are also critical for achieving 100 percent 
primary school completion rates. Studies from Ghana, Morocco, Philippines, Peru, and 
Zambia have found that roads can increase enrolment by 10 to 100 percent (Brenneman 
and Kerf 2002). Without access to adequate energy services including electricity, the time 
spent by women and young girls gathering fuelwood and other biomass fuels will keep 

                                                 
26 The Millennium Project Task Force on Education and Gender Equality has emphasized the importance of 
education beyond primary school through the early adolescent period, but has not as yet endorsed the need 
for formal secondary education and adult literacy programs.  
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them from attending school. This link has empirical support cited by Brenneman (2002), 
according to whom school enrolment and literacy rates can be increased through 
electrification programs.  
 
The literature is not conclusive on the causal link between improved health and education 
outcomes (Behrman 1996). Recent evidence, however, suggest that poor health does in 
fact hinder education by hampering cognitive abilities and limiting attendance rates. A 
longitudinal study of Tanzanian school children found that health and nutritional status 
were strong predictors of educational test results (Bhargava 2001). In a more recent 
experimental study in Kenya, Michael Kremer demonstrates a causal link from improved 
health services to education outcomes. This paper highlights the “important role that 
tropical diseases such as intestinal worms may play in reducing educational attainment in 
sub-Saharan Africa and [the study] provides microeconomic support for claims that 
Africa’s high tropical disease burden is a causal factor contributing to its low income” 
(Kremer 2004).  
 
The HIV/AIDS pandemic is further decreasing educational attainment in sub-Saharan 
Africa. The number of AIDS orphan is rising rapidly and worsens education outcomes 
since orphans are twice as likely to drop out of school than non-orphans (Subbarao et al. 
2001). Rising death rates among teachers due to HIV/AIDS are having a terrible effect on 
education systems across much of sub-Saharan Africa. In Zambia, for example, the 
number of teacher dying from HIV/AIDS in 1998 represented two thirds of the number of 
newly trained teachers (Kelly 2000). High HIV/AIDS morbidity further compounds the 
impact of high death rates by reducing teachers’ productivity. In a recent modeling 
exercise, Bruns et al. (2003) estimate that an average teacher in sub-Saharan Africa 
would be absent 26 days per year on account of AIDS. Interventions to stem and reverse 
the spread of HIV/AIDS are therefore necessary to achieve the education Goal.  

3.4 Gender Equality (Target 4) 

3.4.1 Progress Towards Target 4 in sub-Saharan Africa 
MDG 3 and the corresponding Target 4 call for promoting gender equality and 
empowering women. Specifically, gender disparity in primary and secondary education is 
to be eliminated by 2005 and at all levels of education by 2015. Throughout sub-Saharan 
Africa, women and young girls perform a disproportionate share of the labor that sustains 
their households. They are in overwhelming proportions the caregivers, farmers, and 
child raisers of Africa, and support their families’ incomes and food intake. Despite their 
central role in sustaining their families and communities, women face severe 
discrimination, which begins in early childhood with differential access for boys and girls 
to both nutritional intake and basic health services. It leads to higher rates of 
malnourishment and in many countries higher rates of female child mortality. Girls also 
face higher barriers to access to education at the primary and secondary levels and are 
often the first to withdraw from school if they are needed at home or at work. As a result, 
girls’ drop-out rates tend to be much higher than for boys. This makes it more difficult 
for them to find formal employment. Lack of access to reproductive health services 
combined with an early age of marriage contributes to Africa’s high fertility rates and 
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high rates of maternal mortality and morbidity. Women are also excluded, often 
systematically, from access and ownership of assets and from representation in political 
and other decision-making bodies.  
 
The disproportionate work burden on women is compounded by a lack of access to basic 
infrastructure services including water supply and energy. As a result, women and young 
girls have to walk long distances to collect water and firewood, which in turn, restricts 
their ability to attend school, and acquire skills and knowledge that would put them on an 
equal footing with men in the labor force.   
 
While gender inequality is pervasive across much of the developing world, evidence 
suggests that the situation with respect to fertility indicators is particularly bad in sub-
Saharan Africa, as illustrated by in the gender-disaggregated health indicators 
summarized in Table 3. In addition, widespread violent abuse against women violates the 
most basic human rights of safety and security and hinders progress towards all of the 
other goals. 
 

Sub-Saharan 
Africa

South Asia Latin America East Asia and 
the Pacific

Middle East and 
North Africa

Gender Development 
Index 0.61 0.57 0.82 0.77 0.59

F/M primary 
enrolment ratio 2000 

(UNESCO) 0.84 0.85 0.97 1.01 0.93
F/M secondary 

enrolment ratio 2000 
(UNESCO) 0.85 0.73 1.08 0.91 0.95

Total fertilirty rate, 
2001 5.34 3.24 2.54 2.03 3.39

Fertility rates for 15-
19 yr. (2000) 121 61 57 17 45

F/M labor force 
participation ratio, 

2000 0.72 0.47 0.57 0.79 0.23
Share of women in 
national parliament,  

2003 9.80 9.44 14.10 18.49 5.14  
Table 3: Selected gender indicators (ILO, UNESCO, UNDP) 

 
Investing in women has been shown to be critical for all development outcomes including 
economic growth. While the exact relationship between gender equality and income 
poverty remains difficult to quantify, it is clear that gender inequality entrenches and 
aggravates poor outcomes in education, mortality and fertility (Dollar and Gatti 1999, 
Klasen 1999, King and Mason 2001, Summers 1994). 
 
The recommended target for Goal 3 is gender parity in primary, secondary and higher 
education. However, parity in education is only one element of a strategy to achieve 
gender equality. The UN Millennium Project Task Force on Gender Equality proposes a 
much broader range of interventions and policies across all sectors to meet the goal of 
promoting gender equality and empowering women. In addition to sector-specific 
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interventions, a broad range of systemic issues need to be addressed to provide the 
enabling legislative structures that give women the same rights and responsibilities as 
men. Underlying all of these efforts is the long-term change in social and cultural norms 
that is critical for gender-related interventions to be successful and sustainable. 

3.4.2 Reproductive Health Rights and Access to Health Services  
Improving women’s access to sexual and reproductive rights and services can have a 
number of important effects. It delays the age of marriage and strengthens young 
women’s ability to practice voluntary birth spacing and limiting, which in turn raises 
secondary school completion rates and improves women’s health outcomes. In fact, 
studies show that early marriage reduces girls’ access to education and that the 
expectation of marriage creates a disincentive to educate girls at all (Huq and Amin 
2001). 
 
Several specific interventions are designed to improve reproductive health rights of 
women and access to health services: (i) legislation to delay the age of marriage and to 
provide access to family planning as well as safe abortions (ii) family planning services; 
(iii) access to safe abortion where legal; and (iv) awareness campaigns to inform women 
about their rights and ways in which they can access reproductive health services.  
 
The legislative changes aim to allow individuals the right to plan their families and to 
decriminalize abortion, while reducing recourse through the provision of effective family 
planning, which includes treatment and counseling for post-abortion care. The laws need 
to be supplemented with effective monitoring to ensure their implementation. The 
remaining interventions increase awareness and education about sexual and reproductive 
health and rights. In particular, they focus on preventing practices that are harmful to 
sexual and reproductive health, supporting community-based awareness programs, and 
providing comprehensive sexuality education in schools.  

3.4.3 Improving Economic and Political Opportunities for Women 
In most countries women to not have equal opportunities, such as access to assets, work 
and infrastructure, and opportunities of political representation. In particular, equal access 
to property rights for land and other assets has been shown to increase measures of 
welfare (Quisumbing and Maluccio 2000) and empowerment (Agarwal 2002). Access to 
land rights leads to enhanced bargaining power, increased economic potential and 
security, as well as a strengthened role in decision-making within the family. Likewise 
increased female participation in the political system has been shown to be associated 
with lower corruption levels (Kaufmann et al 2003) and with policies sensitive to 
women’s needs, especially at the local level (Chattopadhyay and Duflo 2001). Gender 
quotas and reservations are the most effective ways of increasing women’s representation 
in political bodies (UN Millennium Project 2003d). Moreover, women’s ability to 
participate in political opportunities can be enhanced through targeted training of women 
candidates to contest in national elections, and increasing awareness around women’s 
rights to contest elections.  
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Women’s organizations at the grassroots level can be a powerful mechanism for ensuring 
that their voices get heard and that their views are reflected in the design and 
implementation of local projects, which can be a critical determinant of their success. In 
the water sector, for example, it has been found that women’s participation was among 
the variables most strongly associated with project outcomes (Fong et al 1996). A World 
Bank review also concludes that the success rates of projects that included gender goals 
were higher than those that did not, and highlights the need to involve women in all 
stages of planning (World Bank 1997) 
 
Specific interventions to improve economic and political opportunities for women 
include: 

• Improved legislation, land titling, registration, issuance of identity documentation, 
and enforcement to protect the right to own and inherit property; 

• Interventions to promote equal access to credit, work and pay, including 
grievance redressal mechanisms, vocational training for adolescent out-of-school 
girls and school-to-work programs that support the transition to work for young 
girls; and 

• Training programs, reservations and quotas to ensure women’s ability to improve 
political representation.  

 
In addition, Section 3.4.6 below describes interventions that provide access to 
infrastructure services, such as access to improved water supply and cooking fuels, which 
are also critical for improving women’s economic opportunities. 

3.4.4 Improving Women’s Security 
Achieving gender-equitable outcomes for all MDGs requires that women enjoy the 
security necessary to participate in the economic and political affairs of the country. 
Meanwhile, the prevalence of violence against women is widespread. Estimates suggest 
that globally one in every five women has faced some form of violence in her lifetime. 
However, since prevalence rates are often underreported in most countries, it is difficult 
to both, assess the full scale of the problem as well as identify the most effective 
interventions to reduce violence against women. 
 
Specific interventions to promote security are based on recommendations of the Task 
Force, drawn in turn from reviews of policy responses to violence against women (Moser 
and Van Bronkhorst 1999, International center for Research on Women 2004). They 
include  

• Preventing violence against women through legislation, awareness campaigns and 
school-based education campaigns;  

• Promoting awareness of women’s rights to legal redress and state services 
through mass media campaigns (television, radio), telephone hotlines and 
community outreach programs; 

• Protecting women from violence through enforcing legislation to prevent violence 
against women; and 

• Improving state responsiveness to incidents of violence and rehabilitation of 
victims of gender-based violence through special training for the police force in 
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recording cases of violence against women, provision of health services 
(emergency room care, drugs, surgical care, dental care, follow up doctor visits 
etc.), setting up of state shelter homes to provide short-term housing to victims of 
violence and access to counseling services. 

3.4.5 Addressing Systemic Gender Disparities 
Typically, governments lack the capacity at all levels to perform the functions necessary 
to achieve gender equality. In particular, Women’s National Machineries27 are severely 
under-funded in most countries in sub-Saharan Africa. Their budgets need to be increased 
as a matter of urgency so that they can address systemic gender disparities. Specific 
interventions that can be implemented by Women’s National Machineries include:  

• Supporting ministries and government agencies dealing with issues that focus on 
gender equality; 

• Training and sensitization programs for bureaucrats, police forces, and judges; 
• Investing in registration systems to issue identification documents to women as a 

first step towards ownership of assets; 
• Implementing international agreements on ending gender discrimination such as 

CEDAW; and 
• Supporting the set-up of data systems to monitor progress towards the gender 

equality goal. 

3.4.6 Other Interventions to Meet the Gender Goal 
A large number of interventions proposed in this paper contribute directly or indirectly to 
improving gender equality. We highlight here some of the most important ones.  

Education Interventions 
Improved access to primary and secondary education contributes to women’s 
empowerment by giving them the skills to improve their own well-being and that of their 
families. Educated women tend to have higher incomes and are more likely to undertake 
formal paid employment. They are better able to bargain for resources with the 
household, have better control over the number of children they want to have, and 
participate more frequently in public and domestic decision making (Malhotra et al 2003, 
Birdsall and Behrman 1991). Women also appear to experience higher returns to 
secondary education than men do (Psacharopoulos and Patrinos 2002). 

Health Interventions 
All interventions related to improving child health and maternal health benefit women. 
To address infectious diseases, especially HIV/AIDS, special efforts need to be made to 
ensure that prevention and treatment interventions reach women. Experience with 
preventing Mother-to-Child-Transmission of HIV has shown that even when the drugs 
are available, women often choose not to use them because of the heightened stigma 
associated with HIV for women (Nyblade et al 2003). 

                                                 
27 Women’s National Machineries, as defined by the UN  “a single body or complex organized system of 
bodies, often under different authorities, but recognized by the government as the institution dealing with 
the promotion of the status of women” 
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Infrastructure Services 
Women’s time poverty is a key driver of gender inequality in sub-Saharan Africa. Poor 
access to infrastructure and related services, including transport, energy, water and 
sanitation requires household members to spend long times each day to carry out basic 
tasks. Household surveys report that 87 percent of trips in rural Africa take place on foot 
and that women account for more than 65 percent of the household time and effort spent 
on transport (Malmberg-Calvo 1998). The daily transport effort of a typical adult woman 
was equivalent to carrying a load of 20 kg for 1.4-5.3 km and took 1.0 to 2.7 hours 
(Barwell 1996).  
 
While the specific demands on women’s time vary from household to household, 
investments in basic infrastructure can alleviate time poverty considerably. Improved 
feeder roads and footpaths can reduce travel time and permit the use of handcarts or 
bicycles, thus allowing women to transport more goods with less effort. Evidence on how 
women use time saved through improved transport, energy and water infrastructure is 
complex, but suggests that leisure time is rarely increased. Instead timesavings tend to be 
devoted to either household tasks or productive activities (Malmberg-Calvo 1994a) thus 
benefiting all household members. 
 
Improving access to water supply and sanitation reduces time spent on fetching water, 
which largely benefits women and young girls who tend to collect the water. Malmberg-
Calvo (1994b) reports household timesavings resulting from improved access to water 
supply of 100-120 minutes per day. The time saving means that young girls in particular 
have more time to study or be economically active. Once the distance to the nearest water 
source falls below a walking distance of 15 minutes or 1km, the consumption of water 
per household member increases (Malmberg-Calvo 1994b, Cairncross 1990) thus 
improving the hygiene and health of the household as a whole. The need for improved 
infrastructure and improved participation are necessary complements. Though women are 
the primary users of water for both productive and domestic purposes, men play a greater 
role in community-level decision-making, finance and construction activities. 
 
In the absence of improved sanitation facilities, women and young girls are often forced 
to get up before dawn to defecate. Leaving their house at night can further expose them to 
harassment or violence. In such situations, providing toilets has been shown to lead to 
substantial improvements in women’s safety while at the same time shortening their work 
days considerably. 
 
Improved energy services are important for achieving gender equality. Over 90 percent of 
the residential energy needs of low-income households are met by biomass, such as 
fuelwood, charcoal and dung (IEA 2003b). Inefficient cookstoves also increase the time 
spent cooking by girls and women, leaving them with little time to attend school, or 
undertake income-generating activities. The provision of improved cookstoves can 
reduce fuelwood demand by up to 30 percent with an equivalent reduction in time and 
effort spent on collection (Malmberg-Calvo 1994b). A shift to modern fuels, such as 
liquid petroleum gas (LPG) or photovoltaic panels, can further reduce the time spent on 
collecting firewood. Moreover, it is primarily women and young children who suffer 
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from acute respiratory illnesses caused by indoor air pollution. Improving access to 
modern cooking fuels can therefore have a particularly salutary effect on women’s lives.  
 
Finally, rural electrification enhances women’s ability to lead a more balanced life. For 
example, access to electricity increases the amount of time that can be spent reading, 
which has implications for women’s ability to improve educational outcomes (Barnes and 
Sen, forthcoming) 

3.5 Health (Targets 5, 6, 7, 8, and 17) 

3.5.1 Introduction: Health and Health Systems 
A critical lesson from past experience with development programs in the health sector is 
that while it is technically possible – and important – to deliver some interventions 
vertically through targeted programs, the successful nation-wide implementation and 
utilization of a broad range of health interventions requires a functioning health system. 
Such a system is responsive to the local social and cultural context and provides access to 
core services to all, including the hardest to reach, populations in each country. Key to an 
effective health system is an adequate supply of appropriately compensated health 
workers, supportive supervision and oversight, monitoring, evaluation, and quality 
assurance, sustained outreach and education for communities, and elimination of user 
fees. In addition, the massive scale-up of health services, which is required in many low-
income countries to reach the MDGs, will require the upgrading of health posts, clinics, 
and hospitals, and in many cases the construction of new health facilities.  
 
In societies marked by deep inequality, the experience of neglect or abuse by the health 
system is part of the very experience of what it means to be poor. Conversely, effective 
health systems should be seen as valuable assets, as among the tools of citizenship in a 
democratic society. To this end, a health system consistent with the spirit of the 
Millennium Development Goals is one that reliably delivers quality health services to all 
people in the country, including those who are most marginalized. 
 
Thus while the following sections address specific interventions to meet Millennium 
Development Goal Targets for child health, maternal health, HIV/AIDS, TB, malaria, and 
access to essential medicines, they should be seen not as isolated programs but as an 
integrated set of health services provided through a strengthened system of health care 
delivery. 
 
While health systems are complex, and their scale up involves new policies as well as 
investments, we have attempted to estimate the main resource requirements of 
strengthened health systems. These are (i) the system-wide scaling up of health human 
resources (including clinical and administrative staff) and infrastructure; and (ii) 
improvements in the system’s ability to plan, finance, and deliver high-quality health 
services. The latter component includes: 

• Strengthening management capacity in the system, 
• Improving monitoring, evaluation, and quality assurance, 
• Enhancing community demand for and access to essential interventions, and 
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• Building capacity for health research and development. 
 
Designing an intervention package for health services also underscores the importance of 
conceiving of all MDG interventions as parts of an integrated national strategy. Some 
principal synergies between health and other intervention areas are discussed briefly in 
Section 4.6.8. The following pages underscore further that health interventions are 
significant determinants of other MDGs, and that other interventions are critical to 
ensuring good health outcomes. For example, air pollution from unhealthy cooking fires 
will debilitate the workforce and continue to kill more children each year than malaria 
(Warwick and Doig 2004). The inability to refrigerate medicines and vaccines or to keep 
clinics functioning at night will limit the impact of health systems investments (DFID 
2002a). 

3.5.2 Child Health (Target 5) 

Progress Towards Target 5 in sub-Saharan Africa 
Of the roughly 10 million children under-five who die around the world each year, 41 
percent die in sub-Saharan Africa. At 175 deaths per live births, the average under-five 
mortality rate in sub-Saharan Africa is nearly 30 times higher than the average in the 
industrialized world. Twenty-five percent of these child deaths in Africa are the result of 
neonatal disorders (infections, birth asphyxia and injuries, and complications of 
prematurity) that occur in the first 28 days of life. The remainder are caused mainly by 
four conditions: malaria (22 percent), pneumonia (21 percent), diarrhea (20 percent), and 
AIDS (8 percent) (Black et al 2003). 
 
While these conditions are the most proximate causes of death, important contributing 
factors render children more susceptible to those causes. In particular, malnutrition is a 
contributing factor in at least one-half of all child deaths, since malnourished children 
cannot resist common infections as readily as normal children and, when infected, have a 
much higher risk of complications and death. Evidence suggests that even mildly 
underweight children have a two-fold higher risk of death than those that are adequately 
nourished (Black et al 2003). Meanwhile poor indoor air quality and lack of access to 
drinking water and sanitation predispose children to pneumonia and diarrhea. 
 
Since the causes of child death are both direct and indirect, interventions focused on 
saving children’s lives need to address the proximate causes of death and the underlying 
factors that contribute to child death. In effect, combined interventions are needed both to 
treat children who are sick and to prevent children from becoming sick. Fortunately, there 
is strong evidence to suggest that known interventions can be implemented to great 
effect. In a prominent recent paper, Jones et al. (2003) evaluated the impact of health and 
non-health sector interventions on child survival and concluded that 63 percent of child 
deaths could be prevented by providing universal access28 to an integrated set of 
interventions (Jones et al. 2003).  
 

                                                 
28 Defined in the Lancet series as 99 percent access. 
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Interventions to Meet the Child Health Goal 
Direct interventions to reduce child mortality include preventive medical interventions 
like immunization, micronutrient supplementation, and clean delivery as well as curative 
interventions like oral rehydration therapy (salt tablets), antibiotics for pneumonia and 
sepsis, and anti-malarial medications (Jones et al. 2003). This intervention package also 
includes numerous interventions outside the traditional health sector, including 
breastfeeding promotion, insecticide-treated bednets, complementary feeding, and 
improved access to water, sanitation, and hygiene education. Importantly, Jones et al. 
point out that their estimate of child life savings due to known interventions may be 
conservative, since they only evaluate interventions for which good cause-effect evidence 
exists and those that are “feasible” for developing countries to implement. For example, 
the authors exclude emergency obstetric care, which we consider feasible provided that 
the financial resources necessary for a long-term scaling up strategy can become 
available. Moreover, Jones et al. do not assess other underlying factors like maternal 
education that have a strong though indirect impact on child survival. 
 
While the entire set of interventions discussed above has not been field-tested, UNICEF 
and WHO have implemented the Integrated Management of Childhood Illness (IMCI) 
program to address the key causes of child death in 80 countries. This program includes 
many of the same preventive and curative interventions.29 Early results indicate that the 
program has the potential to raise child survival rates quickly even in poor countries like 
Tanzania, where preliminary results show a significantly reduced hospital admission rate 
for children in IMCI districts (Armstrong, Schellenberg et al 2004). 
 
There is also strong evidence on the efficacy of neonatal interventions to prevent deaths 
occurring during or shortly after birth. These include clean delivery, newborn 
resuscitation, prevention of hypothermia, antibiotics for infection, tetanus toxoid, 
breastfeeding education, and community hygiene education (Marsh et al 2002). The 
majority of birth asphyxia responds to simple resuscitation measures currently only used 
in one-quarter of cases requiring it worldwide. Most infections can be treated with first 
line parenteral antibiotics (Moss et al 2002). An Indian study of a comprehensive package 
of neonatal health interventions (including community based antibiotic treatment for 
sepsis) reported a 60 percent decline in neonatal mortality (Bang et al 1999).  

Other Interventions to Meet the Child Health Goal 
As suggested above, numerous interventions not classically considered as part of the 
health sector are crucial for reducing child mortality. Important among these are 
interventions to decrease malnutrition, to cut indoor air pollution, to provide access to 
improved water supply and sanitation services, to enhance maternal education, and to 
provide access to contraception.  
 
Targeted nutritional interventions can have a significant impact on reducing child 
mortality by addressing malnutrition, which as noted above is a co-factor in half of child 
                                                 
29 Some IMCI interventions include:  ITNs, complementary feeding, vaccinations, micronutrient 
supplementation, case management of ARI, diarrhea, measles, malaria, and malnutrition, treatment with 
iron, and antihelminthic treatment (http://w3.whosea.org/imci/imcicomponent.htm). 
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deaths. A review study conducted under the auspices of the UN Administrative 
Committee on Coordination/Subcommittee on Nutrition demonstrated that Vitamin A 
supplementation resulted in an average reduction by 23 percent in mortality rates of 
infants and children between 6 months and five years (ACC/SCN 1993).  
 
Indoor air pollution results from burning biomass fuels, like wood. The most effective 
means of reducing indoor air pollution is to switch to cleaner fuels that produce 
significantly lower emissions. Improved stoves that burn fuels with higher efficiency can 
further reduce emissions. For example, a shift to liquid petroleum gas can reduce indoor 
air pollution by up to 90 percent. In addition, it is possible to introduce smoke hoods 
inside houses, which can lower emissions by up to 80 percent (Warwick and Doig 2004). 
Substituting clean cooking fuels for domestic biomass fuels has been estimated to reduce 
acute respiratory infections—a key contributor to child deaths— by approximately 30 
percent (Ezzati et al 2002).30  
 
Improved water and sanitation have powerful effects on child health. For example, simple 
hand washing with soap and water reduces Shigella and other diarrhoea pathogen 
transmission by 35 percent (Kotloff et al 1999). To ensure proper hygiene, sufficient 
quantities of water must be easily available. Water consumption drops significantly when 
water must be carried for more than a few minutes from a source to the household 
(Cairncross 1990). For this reason effective access to improved water supply requires that 
the water source be relatively close to the household. A recent World Bank working 
paper analyzing data from 41 Demographic and Health Surveys finds that improved 
access to water explains a quarter of the difference in infant mortality between the 
poorest and richest quintiles and 37 percent of the difference in child mortality (Leipziger 
et al 2003).  
 
Maternal education also has a strong impact on infant and child mortality, as suggested 
by three decades of evidence from developing countries. It appears that on average each 
one-year increment in mother's education corresponds with a 7-9 percent decline in her 
under-five child’s mortality risk. Education exercises a stronger influence in early and 
later childhood than in infancy. While the mechanisms for this relationship have not been 
fully elaborated, the economic benefits of education (i.e. higher income, water and latrine 
facilities, housing quality, etc.) is estimated to account for approximately one-half of the 
overall impact (Cleland and Van Ginneken 1988). A more recent study in India adds 
additional support to this association, concluding that controlling for other factors, that 
children of illiterate mothers had a 1.6 times higher risk of later childhood deaths than 
children of mothers educated to at least the middle school level (Rajna et al 1998). 
Contraception can also have a strong impact on child mortality. This is discussed in the 
section on family planning below. 
 
While each of the non-health sector interventions above can have significant benefits for 
child health, caution should be used in estimating overall mortality reductions from 
disparate studies as the impacts of different levels of interventions are not directly 
                                                 
30 Range of 21-44 percent for acute lower respiratory infections and 24-64 percent for all acute respiratory 
infections in Ezzati and Kammen.   
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additive. However, the work cited above suggests that a full package of water, energy, 
education, family planning, and health care interventions has the potential to reduce child 
mortality in excess of the 63 percent estimated by the Lancet series.  

3.5.3 Maternal Health (Target 6)  

Progress Towards Target 6 in sub-Saharan Africa 
Interventions in maternal health address Millennium Development Target 6: “Reduce by 
three-quarters, between 1990 and 2015, the maternal mortality ratio.” The lifetime risk 
that a woman will die in pregnancy or childbirth at some point in her life, is a function of 
both the total fertility rate (i.e., the number of times that a woman gets pregnant) and the 
maternal mortality ratio (i.e., the chance that she will die each time she gets pregnant). 
While women in developed countries have a 1 in 2800 chance of dying in childbirth, 
women in Africa have a 1 in 20 chance and in several countries the lifetime risk is higher 
than 1 in 10. Each year, half a million women die in pregnancy; 252,000 of them are in 
sub-Saharan Africa. For every woman who dies, approximately 30 more endure injuries, 
infection and disabilities in pregnancy or childbirth (UNICEF 2003). In sub-Saharan 
Africa, a woman has a 1 in 13 lifetime risk of death while pregnant. This translates to a 
maternal mortality ratio of 1100 per 100,000 live births in sub-Saharan Africa versus 430 
per 100,000 in South Asia and 12 per 100,000 in industrialized countries. Yet in sub-
Saharan Africa, only 42 percent of births are assisted by a skilled attendant who is trained 
to recognize and address key causes of maternal death, a proportion that has hardly 
changed through the 1990’s (UNICEF 2003).  
 
Worldwide, approximately 80 percent of maternal deaths are due to direct obstetric 
complications, most of which arise around the time of delivery. They include severe 
bleeding, infection, eclampsia (seizures), and obstructed labor. In many cases, these 
conditions cannot be prevented or predicted, but they can be effectively treated. It is also 
estimated that complications of unsafe abortion account for another 13 percent of all 
maternal deaths, although this may be higher in some regions (UNICEF 2003).  

Direct Interventions to Meet the Maternal Mortality Goal 
One important intervention that can improve maternal survival is the presence of skilled 
attendants at delivery. Skilled attendants (such as trained midwives, nurses, and 
physicians) can recognize and address some of these emergencies at the community level. 
However, treatment with some specialized emergency obstetric care interventions 
(EmOC) requires timely referral to a comprehensive health center or hospital with 
surgical and transfusion capacity. The full set of emergency obstetric care (EmOC) 
interventions includes antibiotics for infection, oxytocic drugs to stimulate labor and/or 
prevent hemorrhage, anticonvulsants for pre-eclampsia and eclampsia, manual removal 
of retained products, assisted vaginal delivery (e.g., delivery using vacuum extraction or 
obstetric forceps) and in certain cases, Caesarian section and blood transfusion.31  
 

                                                 
31 For a full discussion of EmOC interventions see http://cpmcnet.columbia.edu/dept/sph/popfam/amdd/ 
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The complications of unsafe abortion, another important cause of maternal death, can 
largely be prevented through universal access to contraception and access to safe abortion 
(where legal) and post-abortion care (WHO 1997).  
 
In terms of prevention, while the overall effectiveness of antenatal care in reducing 
maternal mortality is limited, several antenatal interventions do have proven value in 
addressing morbidity in pregnant women and improving the odds of survival for their 
babies. These were discussed in the child health section and include intermittent 
treatment for malaria, nevirapine for HIV, antibiotics for sexually transmitted infections 
and counseling on smoking cessation and diet (WHO 2003a). 
 
Emergency obstetric care is rarely available to women in poor countries. Yet it is an 
extremely effective intervention. Assuming 80 percent effectiveness of the above 
interventions, which is likely conservative, their provision to all women developing 
complications can have a potential life savings of at least 64 percent. Using the same 
effectiveness assumption, access to safe abortion where legal and to timely treatment of 
abortion complications can save approximately another 10 percent of deaths. When added 
to the impact of universal access to contraception to prevent unwanted pregnancy, this 
integrated set of interventions has potential to reduce maternal mortality by three 
quarters, as required to meet the MDG.  

Other Interventions to Meet the Maternal Mortality Goal 
While the provision of EmOC services in health facilities is necessary, it is not sufficient. 
For the services to be effective, they must be accessed in time to save the mother’s life. 
Yet, equipped and staffed EmOC facilities are often far away, and accessing these 
services quickly is often impossible for women in much of the developing world due to 
poor roads and limited means of transport. The following example from Kenya illustrates 
the challenges posed by poor transport: 
 

In Nyanza Province, the road to the hospital is a bumpy red streak. The 
soil is the only asphalt, dusty in the dry season, and impassable during the 
rains. Families living in separate villages often spend weeks without 
seeing one another after the skies open in the rainy season. It is this road 
that pregnant women must take if they develop complications and need 
emergency treatment. Their choice of transport: the back of a bike, or as 
one of 20 passengers in a mini-van (matatu) built for 12, facing a surly 
driver worried about getting blood on his seats. (Regional Prevention of 
Maternal Mortality Network) (Columbia University Forthcoming). 

 
It is thus necessary to extend and rehabilitate the road network – particularly local feeder 
roads – in order to ensure effective year-round access to EmOc facilities. A well-
developed road network not only provides the necessary physical links to health facilities, 
but can also reduce the cost barriers for accessing these health services. For example, a 
World Bank study in Ghana found that the improvement of existing roads could reduce 
the cost of emergency taxis by 30 to 40 percent (World Bank 1999a). In addition to 
transport infrastructure, another critical component of the EmOc referral system is a 
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functioning communication system that enables the efficient transfer of information and 
appropriate referrals. 
 
Other necessary infrastructure inputs include energy systems to power operating room 
lights and medical equipment and water supply and sanitation facilities. Both are critical 
for operating health centers and hospitals and are by no means a given in many sub-
Saharan African countries.  
 
Girls’ education is another key component in lowering maternal mortality. Research 
indicates that women who have not completed the full course of primary schooling tend 
to marry and have children at a younger age. As a result, these women have higher 
fertility rates than those who have completed primary schooling (Ainsworth et al 1996). 
Access to contraception, by preventing unwanted pregnancies, is an important 
intervention to reduce maternal mortality and morbidity and is discussed in detail in the 
section on family planning below. 

3.5.4 HIV/AIDS (Target 7) 

Progress Towards Target 7 in sub-Saharan Africa 
Some 38 million people are infected with the HIV virus globally and approximately 25 
million of these cases are in sub-Saharan Africa. The epidemic is wreaking catastrophe 
on the political, social and economic threads of African society, leaving behind a wake of 
extreme poverty, mass death and scores of orphaned children. It is estimated that nearly 
2.2 million of the 3 million global AIDS deaths in 2001 occurred in sub-Saharan African. 
In 2003, approximately 3 million people in sub-Saharan Africa became newly infected 
(UNAIDS 2004). 12 million children in this region have lost one or both parents to 
AIDS.  
 
The effects of AIDS on development are staggering and well documented (Cornia et al 
2002, Barnett et al 2002, Bonnel 2000): one World Bank study estimates that HIV/AIDS 
reduced Africa’s economic growth by 0.7 percent in the 1990’s (Bonnel 2000). More 
recently, it has been projected that if the global HIV epidemic continues its pace, an 
additional 45 million people will be infected with the virus between 2002 and 2010 
(Stover et al 2000). 
 
The story, however, need not be this grim. The international community now has in hand 
a series of treatment and preventative interventions that, if implemented at scale, could 
prevent 28 million of these infections and prolong the lives of those currently infected 
(Stover et al 2000). Other estimates suggest that HIV incidence can be reduced by as 
much as 80 percent (Jha et al 2001). In the sections below, we explore the evidence for 
many of the key preventative and treatment interventions. 
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Interventions to Meet the HIV/AIDS Goal 

1. HIV/AIDS Prevention 
Behavior programs intended to encourage safer sexual behavior by promoting condom 
use or a reduction in sexual contacts have been shown to be powerful tools for change. 
There is strong evidence to suggest that behavior change programs are effective for 
school-age children, heterosexual women, and men who have sex with men (Jermott et al 
1992, DiClemente et al 1995, Valdiserri et al 1989). Moreover, several national programs 
have demonstrated the effectiveness of these interventions when implemented at scale. In 
Thailand, for example, the implementation of multiple interventions at national-scale is 
seen to have contributed to the significant decline in HIV incidence and the stabilization 
of prevalence at around 2 percent (Jha et al 2001). The Uganda AIDS Programme is 
another frequently cited example of the success of an integrated prevention strategy.  
 
Evidence also suggests that the provision of voluntary counseling and testing (VCT) can 
reduce risky behavior by infected individuals. Such counseling and testing also serves as 
a first step to treatment (Voluntary HIV-1 Counseling and Testing Efficacy Study Group 
2000). Currently, most individuals living with HIV/AIDS in the developing world are 
unaware of their infection.  
 
While it is generally agreed that heterosexual contact is the primary means of HIV 
transmission in sub-Saharan Africa, injecting drug users (IDUs) are thought to account 
for a significant portion of global HIV/AIDS infections. It is estimated that in 1998 there 
were approximately 5.5 million IDUs worldwide (Ball et al 1998). The regions where 
IDUs are of greatest concern include the former Soviet Union, Southeast Asia, and 
China; in fact, a recent World Bank study suggests that needle sharing is the primary 
mode of transmission in China and Southeast Asia, except for Thailand (World Bank 
2004). In Vietnam, for example, IDUs are thought to account for 65 percent of all cases 
(Rekart 2004). Despite this growing problem, there is significant evidence that needle 
exchange programs can reduce rates of transmission without a corresponding increase in 
drug use (Normand et al 1995, Hurley et al 1997). In an analysis of available 
international data, Hurley, et al. found that HIV prevalence increased by 5.9 percent in 
the survey cities without needle exchange programs and decreased 5.8 percent in the 29 
cities with such programs. 
 
In addition to unprotected sexual contact and contaminated needles, HIV can be 
transmitted through the transfusion of infected blood. Several studies have shown the 
significant impact of targeted safe blood interventions: a 1993 study in Cote d'Ivoire 
found that excluding people that had had contact with a prostitute in the last five years 
would have excluded 31 percent of the donors but reduced by 73 percent the donation of 
HIV infected blood (Schutz et al 1993). Thus, the implementation of safe blood practices 
including the screening of all blood for HIV is another integral component of HIV 
prevention. 
 
Susceptibility to HIV transmission is increased by infection with another sexually-
transmitted disease (STD). It is estimated that this increase may be as large as ninefold, 
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depending on the type of STD (Population Council 2001). Consequently, it is generally 
agreed that STD management is an essential component of HIV prevention. One 
randomized community trial in Mwanza, Tanzania demonstrated a 38 percent reduction 
in HIV incidence resulting from general STD management to the general population; 
however, another study in Rakai, Uganda, based on periodic mass STD treatment of 
adults failed to reduce HIV incidence (Grosskurth et al 1995, Wawer et al 1999). It is 
therefore noted that while STDs clearly increase the risk of HIV, more evidence is 
needed on specific mechanisms for managing STDs.  
 
Estimates suggest that nearly 800,000 newborns contract HIV each year from their 
mothers. This accounts for 16 percent of all new infections (Global HIV Prevention 
Working Group 2002). Several studies have demonstrated that short courses of AZT or 
nevirapine during pregnancy can reduce transmission from 37 percent-68 percent in low-
income countries (De Cock et al 2000). 

2. HIV Care and Treatment 
While the effective treatment of HIV/AIDS with triple antiretroviral therapy has been 
available since 1996, less than 2 percent of those needing treatment are receiving it in 
sub-Saharan Africa (WHO 2003b). Treatment has been shown to reduce mortality by up 
to 90 percent in developed countries as well as reducing the incidence of major 
opportunistic infections (Jones et al 1999, Dorrucci et al 1999, Palella et al 1998). The 
Brazilian universal access program, initiated in 1996, demonstrates the potential effects 
of widespread treatment: the AIDS death rate has declined from 12.2 per 100,000 in 1995 
to 6.3 in 1999 and has been accompanied by a 60-80 percent reduction in OIs. The 
program has also demonstrated the possibility of long term cost savings with the 
availability of widespread treatment: “it is estimated that approximately 234,000 AIDS-
related hospital admissions were prevented in Brazil during the period 1997-2000”, with 
an associated savings of $677 million (Brazilian Program of Sexually Transmissible 
Diseases and AIDS 2001). 
 
While ART is the most effective means of reducing mortality and morbidity, the 
treatment of opportunistic infections has also been shown to have significant effects. It is 
particularly important among people living with HIV who have not progressed far 
enough in their illness to meet standard criteria for ART and those for whom ART is not 
effective (McNaghten et al 1999, Grimwade et al 2001).  
 
Malnutrition often co-exists with HIV/AIDS in the developing world. Some research 
indicates that food fortification and nutritional interventions for children and women can 
help in reducing fatigue and in increasing the work productivity of people living with 
HIV and AIDS (Piwoz and Preble 2000). 

Other Interventions to Meet the HIV/AIDS Goal 
In terms of non-health sector interventions, general education can increase HIV 
knowledge and appears to reduce risk behavior. A recent 32 country study found that 
women with post primary education are five times more likely than illiterate women to 
know facts about HIV/AIDS (Vandemoortele and Delmonica 2000). Another study in 
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Uganda suggested that those finishing primary school were half as likely to contract HIV 
as those with little or no schooling (De Walque and Damien 2002). 

3.5.5 Tuberculosis (Target 8) 
While TB is nearly 100 percent curable, it is estimated to cause over 2 million deaths per 
year (Stop TB Partnership 2001). In 2000, there were an estimated 8.3 million new TB 
cases (Corbett et al 2003). These cases are concentrated in 22 high-burden countries,32 
which account for 80 percent of global cases. Of these 22 high-burden countries, 9 are 
located in sub-Saharan Africa. The highest rates of TB incidence are also in Africa, 
where it was estimated that 290 out 100,000 people are infected annually. The AIDS 
epidemic is further aggravating the situation by increasing individuals’ risk of developing 
active tuberculosis: while 9 percent of global TB cases in adults were attributable to HIV, 
in Africa this figure is significantly higher at 31percent. As a result, the African region 
has the highest annual rate of increase of TB cases (6 percent) (Corbett et al 2003). 

Tuberculosis Prevention—BCG Vaccine 
The BCG vaccine has been shown to have modest protective effects against all forms of 
TB regardless of HIV status (Arbelaez et al 2000). A meta-analysis has recently shown 
that on average BCG reduced the risk of TB by 50 percent. While protection against 
meningitis and death is also observed in population receiving the BCG vaccine, it is not 
clear whether this is attributable to the vaccine (Colditz et al 1994). 

Tuberculosis Treatment—Directly Observed Treatment Short Course   
Significant evidence has shown that the DOTS strategy is effective in reducing incidence 
and preventing death. One study estimates that if the global targets of 70 percent case 
detection and 85 percent cure are met, countries with stable incidence of TB and absence 
of HIV-1 can reduce incidence by 11 percent and death rates by 12 percent (Dye et al 
1998). Another cross-sectional study showed that participating countries in DOTS 
programs since 1991 were, by 1997, preventing at least 46 percent of the TB deaths that 
would have otherwise occurred (Dye et al 2000). Evidence also exists that DOTS leads to 
significant reductions in the frequency of primary drug resistance, acquired resistance, 
and the relapse rate (Weis et al 1994). 
 
Our assessment of interventions and resources required to treat tuberculosis is taken 
directly from the recent analysis undertaken by the Stop TB Partnership (Floyd 2002), 
which was built on country-specific analyses and data. 
 
In line with this report, all interventions are based on the internationally recommended 
Directly-Observed Treatment Short Course (DOTS) strategy. The five main components 
of DOTS, as described by WHO are (i) political commitment and resources, (ii) 
microscopy, (iii) treatment, (iv) medicines, and (v) monitoring (Stop TB Partnership 
2002). This includes accurate diagnosis using sputum-smear microscopy for symptomatic 
patients, a standardized six to eight month regimen for patients with active TB, and 
directly observed treatment for the first 2 months of the regimen. 

                                                 
32 As identified by the Stop TB working group.   
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The targets are based on the WHO’s control targets for tuberculosis: 1) Detect 70 percent 
of new smear-positive cases and 2) Cure 85 percent of detected smear-positive cases by 
2005 (Stop TB Partnership 2002). We assume that these levels of coverage will be 
maintained through to 2015. 

3.5.6 Malaria (Target 8) 
It is estimated that there are 300 to 500 million clinical cases of malaria every year, 
resulting in between one and three million deaths (90 percent of these deaths occur in 
sub-Saharan Africa) (WHO and UNICEF 2003). A majority of those dying are children. 
In Africa, the WHO estimates that approximately 20 percent of child (under 5 yrs) deaths 
are attributable to malaria (WHO and UNICEF 2003). The notably high levels of malaria 
incidence and mortality in sub-Saharan Africa are largely a consequence of the 
underlying ecological conditions. The NIH states, “the epidemiology of malaria is driven 
by the dynamics of the mosquito vectors. Thus, 90 percent of the world's malaria is in 
Africa because it is home to the three most effective vectors” (National Institute of 
Allergy and Infectious Diseases 1997). 

Malaria Prevention—Insecticide treated nets  
The prevention interventions we considered fall into two broad categories: (i) insecticide 
Treated Nets (ITNs), and (ii) environmental interventions. The appropriate mix of these 
interventions is determined largely by local conditions, such as the rural/urban split, types 
of predominant malaria vectors, climatic, and geophysical conditions. At this stage of the 
analysis, only ITNs have been assessed in detail. Some environmental interventions such 
as improving sanitation are included in the water and sanitation sector. The target for ITN 
provision is set at 7 nets for every 10 people, based on Curtis et al (1998). 
 
Insecticide-treated nets provide both a physical and chemical barrier to the mosquitoes 
that transmit malaria. The benefits of ITNs extend beyond the individual user as the 
chemical halo emitted by the net repels and shortens the lives of mosquitoes in the area. 
Several studies have shown significant reductions in malarial risk and morbidity for 
children in covered by insecticide treated nets (Curtis et al 2000): a cross-sectional study 
in Afghanistan demonstrated a 59 percent reduction in the risk of Plasmodium falciparum 
among ITN users compared with non-users (Rowland et al 2002); a Tanzanian study 
showed highly significant reductions of 55-75 percent in malarial morbidity for children 
aged 6 months to 2 years (Maxwell et al 2002). A meta-analysis of randomized trials has 
shown that ITNs can reduce child mortality by approximately one-fifth (Lengeler 2004). 
In Gambia, under-5 mortality fell by 25 percent after the first year of implementation of 
the National Impregnated Bednet Program (D’Alessandro et al 1995). 

Malaria Treatment—Artemisinin-based combination treatment 
The recent rise in resistance to first line drugs in Africa has accelerated the need to 
transition from single drug therapies such as chloroquine or sulfadoxine-pyrimethamine 
(SP) to more effective combination therapies, such as artemisinin-based combination 
treatment (ACT). The 2003 Africa Malaria Report notes that chloroquine has lost its 
effectiveness in most parts of Africa. Resistance to SP is also a growing problem in 
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Africa (WHO and UNICEF 2003). The possible benefits of ACT have been demonstrated 
in a number of studies that have shown ACT to enhance clinical efficacy and delay the 
development of resistance (WHO 2001b). A meta-analysis done by the World Health 
Organization of artemisinin-based combinations vs. standard drugs in monotherapy, 
which evaluated trials in Kenya, Malawi, Uganda, Senegal, the Gambia, Gabon, Sao 
Tomé, and Côte d'Ivoire plus several non-African countries, showed a clear benefit in 
terms of reduction of risk of treatment failure, superior pharmacodynamic action (parasite 
clearance and fever clearance), and reduction in gametocyte carriage (Medecins sans 
Frontieres 2003). 
 
A needs assessment for malaria treatment should include both diagnostic testing and the 
treatment of complicated and uncomplicated malaria. While microscopy testing is 
currently practiced in few places, it is expected that rapid diagnostic tests (RDTs) will 
soon become more widely available. Pregnant women are especially vulnerable to the 
effects of malaria. Their preventive and treatment costs are included in the prenatal care 
model. Our analysis of malaria treatment, provides for three lines of treatment and takes 
into account the increasing levels of drug resistance that are being observed across much 
of the developing world. We set the target for malaria treatment at 90 percent of all 
clinical episodes of malaria, which is estimated based on national reported incidence rates 
for malaria. 

3.5.7 Access to Essential Medicines (Target 17) 

Progress Towards Target 17 in sub-Saharan Africa 
Interventions to provide access to essential medicines focus on achieving MDG Target 
17, “In co-operation with pharmaceutical companies, provide access to affordable, 
essential drugs in developing countries.” 
 
Essential medicines are those medicines that satisfy the priority health needs of the 
majority of a country’s population (WHO 2002a). While the WHO, since 1977 has 
published a model list of essential medicines, countries draft their own definitive national 
essential medicines lists. Many countries have undertaken to provide these medicines to 
the public at no charge as part of the basic health system services. However, in practice it 
has been estimated that one third of the world’s population lacks access to the most basic 
essential medicinal medicines, while in the poorest part of Africa and Asia this figure 
climbs to one half (UN Millennium Project 2004b).  
 
Access to essential medicines is not an automatic outgrowth of development, but requires 
a concerted and focused approach. One way of understanding barriers and entry points to 
improving access of essential medicines is through the framework of availability, 
affordability, and appropriateness.33 Availability refers to relevant innovation in research 
on new drugs, production, importation, distribution within the country and assurance of 
drug quality. Affordability implies that both the national government and the end user can 
afford to purchase the required drugs—which in effect in many poor countries means that 
                                                 
33 As elaborated by the Millennium Project Task Force working group on Access to Essential Medicines 
(2003). 
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drugs must be free to the patient. Appropriateness tackles the purchasing choices made by 
governments, the distribution of drugs according to regional need, and correct prescribing 
and dispensing at the community level (UN Millennium Project 2004b). 

Interventions 
Many of the interventions needed to ensure access to essential medicines lie in the realm 
of international and national policy. These include: strengthening drug regulatory 
authorities in countries to ensure quality; adapting national legislation to use TRIPs 
flexibilities to permit importation of needed branded drugs; creating national essential 
medicines lists to make explicit the government’s commitment to essential drugs; pre-
qualifying quality products and suppliers to streamline procurement; and acknowledging 
access to essential medicines as a human right. Equally important as the policies are 
specific investments in roads and transport infrastructure to ensure the drugs reach the 
populations in need. 
 
The example of the Bhutan Essential Drugs Programme, adopted in 1986, demonstrates 
the potential success of a coherent and integrated approach to access. The BEDP provides 
for national procurement and distribution facilities, quality assurance through supplier 
selection and product testing, training and supervision of pharmacy technicians, 
standardized treatment guidelines, promotion of rational use and proper storage through 
workshops and free public provision of essential drugs. The results of the program, which 
procures 85-90 percent of the total requirement of drugs, are impressive even though the 
economy is landlocked and low-income at only $1,833 per capita GDP (PPP) (UNDP 
2003a): more than 90 percent of the population has access to high-quality essential drugs, 
90 percent of core drugs are available to the population, there is significantly reduced 
waste due to expired drugs and the prices paid by the programme are approximately half 
on international prices. Given Bhutan’s geographical difficulties and isolation as a 
landlocked country, the coverage is truly remarkable (Murthy 1999). 

3.5.8  Family Planning 

Progress in Family Planning in sub-Saharan Africa 
Family planning and contraception are key components of the full package of sexual and 
reproductive health interventions, which also include maternal health services and the 
prevention and care of sexually transmitted infections. The importance of investing in the 
latter two components was discussed above in the sections on maternal health and 
HIV/AIDS. This section focuses on contraceptive services and the potential impact that 
providing those may have on helping countries achieve the demographic transition and on 
improving health outcomes. Family planning interventions are also essential components 
of MDG interventions for achieving gender equality. While family planning is not an 
explicit part of the Millennium Development Goals, it is essential to achieving the 
poverty, health, and gender goals. Reproductive rights, including access to contraception, 
should also be seen as an end it itself—as reinforced by the International Conference on 
Population and Development Programme of Action: 
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"Reproductive rights embrace certain human rights that are already recognized in national 
laws, international laws and international human rights documents and other consensus 
documents. These rights rest on the recognition of the basic rights of all couples and 
individuals to decide freely and responsibly the number, spacing and timing of their 
children and to have the information and means to do so, and the right to attain the 
highest standard of sexual and reproductive health. It also includes the right to make 
decisions concerning reproduction free of discrimination, coercion and violence, as 
expressed in human rights documents." (UNFPA 1994). 

Interventions  
For the purposes of this section, family planning includes: 

• Provision of counseling on contraception and family spacing 
• Provision of modern contraceptive methods: sterilization (male or female), IUD, 

long-acting hormonal methods (injectable and implant), the pill, the condom, 
vaginal barrier methods and spermicides (Singh et al 2004). 

 
Recent estimates suggest that some 201 million women worldwide have an unmet need 
for effective contraception.34 Once again, as in many other areas of health, sub-Saharan 
African indicators are the starkest. Whereas in Latin America, the Carribbean, and Asia, 
approximately one-quarter of all women are at risk of unintended pregnancy, in Africa 63 
percent of women are at risk. This means that family limiting or spacing is effectively out 
of reach for nearly two-thirds of Africa’s women, with consequent devastating impact on 
their dignity, health, and economic productivity. 
 
Globally, the provision of family planning and contraceptive services plays an important 
role in accelerating the demographic transition to lower fertility rates. Although many 
forces such as education, transition from an agrarian economy, urbanization, and nutrition 
also influence fertility behavior, family planning is clearly an important contributor. The 
2002 State of the World Population Report estimates that family planning programs 
accounted for approximately one third of the global decline in fertility between 1972 and 
1994 (UNFPA 2002). This was independent of the contribution of education, the share of 
agriculture in the labour force, GDP per capita, the proportion living in urban areas, 
nutrition levels and time period.  
 
Such a demographic transition has been shown to contribute to higher economic growth 
in several ways. Lower fertility rates increase women's participation in the workforce; 
allow a greater human capital investment per child; and reduce dependency ratios thereby 
raising output per person. One cross-country analysis by Eastwood and Lipton suggests 
that if the average country in the sample reduced its birth rate by 5 per 1,000 during the 
1980s, the average poverty incidence (18.9 percent) would have been reduced to 12.6 
percent between 1990 and 1995 (Eastwood and Lipton 2001). The reduction in poverty 
was ascribed to overall economic growth and to redistribution. 
 
                                                 
34 Unmet need is defined here as it is in Singh et al as applying to:  sexually active women who can become 
pregnant using no contraceptive methods or using traditional (less efficacious) methods even though they 
do not wish to have a child ever or in the next two years 
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In addition to its impact on economic growth, family planning has powerful impacts on 
the health of women and their children as well as on women’s participation in the 
economy.  
 
Universal access to contraceptives is an exceptionally powerful intervention for reducing 
maternal mortality. It is estimated that approximately 10 to 20 percent of the pregnancies 
leading to a maternal death were unwanted at the time of conception. Thus, of the 
500,000 annual maternal deaths, up to 100 000 maternal deaths could be avoided if 
women who did not want children used effective contraception. This number could be 
even higher if contraception preferentially reduced the odds of high-risk pregnancies and 
births. This high-risk group includes high parity births (beyond the fourth child), births to 
very young (below 18) or older (over 35) women, and births spaced less than two years 
apart. It is likely that these higher risk pregnancies are over-represented among unwanted 
pregnancies, thus enhancing the direct impact of contraception on maternal mortality 
(WHO 2003c). Another recent analysis confirmed the magnitude of the potential impact 
of full access to contraception for women with unmet need, concluding that such access 
would avert 73 percent of unplanned births, 64 percent of induced abortions and 142,000 
pregnancy-related deaths (Singh et al 2004). 
 
Availability of contraception can also significantly reduce child deaths. Evidence from 
India and Nigeria suggests that extending the interval between births to 2 years can 
reduce under-five mortality by 19 percent and 11 percent, respectively (Jones et al 2003). 
A recent analysis by Singh et al. for the UNFPA and the Alan Guttmacher Institute 
indicated that universal access to contraception could prevent 1.4 million infant deaths 
worldwide (Singh et al 2004). Similarly, Subbarao and Rainey’s cross-country study of 
fertility and secondary school attainment among women in 65 low and middle income 
countries in 1985 concluded that holding other variables constant, doubling the 
proportion of girls educated at the secondary level would cut births by 29 percent and 
infant deaths by 64 percent (Subbarao et al 1995). 
 
In addition to maternal and child health benefits, family planning improves the status of 
women by enabling them to participate more fully in education and in paid employment. 
Evidence from the developing world shows that family planning services allow women to 
pursue higher education or additional training, which makes them more employable 
(Family Health International 1998). Women and men with fewer children to care for have 
more time for civic activities. In a survey of older married women in two urban areas of 
Indonesia, half reported that family planning enabled them to spend more time in 
community activities (Amal et al. 1997). Women who are able to control their fertility 
may have an increased sense of their own power in the community and in political life. 
As women gain time and freedom to become involved in social and political issues, they 
increasingly advocate for and take advantage of contraceptive services (Sen A. 1999). 
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3.6 Environmental Sustainability (Target 9) 

3.6.1 Progress Towards Target 9 in sub-Saharan Africa 
As part of MDG 7 (“Ensure environmental sustainability”) countries have committed 
themselves to “integrate the principles of sustainable development into country policies 
and programs and reverse the loss of environmental resources”. Meanwhile, much of sub-
Saharan Africa is experiencing a rapid degradation of ecosystems, with particularly 
adverse consequences for the rural poor, who tend to depend most heavily on the 
environment for their income (see for example Cavendish 1999, DFID et al 2002).  
 
While the nature and extent of environmental degradation in sub-Saharan Africa vary 
from country to country, we can discern some principal challenges across the continent. 
They can be either of a local nature or be the result of global environmental change. 
Perhaps the most important global challenge for Africa stems from long-term climate 
change. The low-income countries in sub-Saharan Africa account for a tiny share of 
greenhouse gas emissions that cause the earth’s gradual warming. However, they are 
likely to suffer the most severe consequences as precipitation patterns change and 
temperatures rise beyond the temperature tolerance of staple crops. It is now a consensus 
view among scientists that food security will worsen in sub-Saharan Africa due to climate 
change unless corrective action is taken (IPCC 2001a).  
 
While climate change is an important medium and long-term threat to environmental 
sustainability, the lives of Africans are already affected by environmental degradation 
that is driven by change at the local and regional level. We identify five principal 
environmental challenges for Africa, but emphasize that this list is not comprehensive.  
 

1. Deforestation and desertification 
During the 1990s sub-Saharan Africa, excluding South Africa, experienced the most 
rapid rate of deforestation of all World Bank regions with an average annual reduction in 
forest cover of 0.80 percent (World Bank 2003c). Reich et al. (2001) estimate that 46 
percent of the land area in Africa is affected by desertification, threatening some of the 
agricultural heartlands of the continent.  
 

2. Degradation of watersheds and freshwater ecosystems 
Water resources in many countries remain fragile, more due to poor resource 
management than lack of water. Increasing demand threatens the quantity, reliability and 
quality of water supplies. Problems include falling water tables, vegetation and habitat 
loss, siltation, subsidence and saltwater intrusion in coastal aquifers. Moreover, 
deforestation and the conversion of wetlands into agricultural land raise soil and nutrient 
loads in water run-off, which can exacerbate eutrophication—as observed in Lake 
Victoria. Human-induced changes in the flora and fauna can further result in rising 
incidence of infections from waterborne parasites (e.g. Fuggle 2001).  
 

3. Degradation of coastal and marine ecosystems  
The rapidly rising population along the coastline of sub-Saharan Africa is causing 
widespread degradation and pollution of marine and coastal ecosystems (UNEP 2002). In 
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particular, coastal spawning grounds for many marine organisms are in danger, 
threatening to cause adverse effects on marine fisheries, which are the main source of 
protein for the population in coastal areas.  
 

4. Water pollution 
Unregulated and untreated discharge of chemical pollutants leads to rising levels of 
surface and groundwater pollution (Showers 2002). In particular, the extractive 
industries, such as gold and oil, can cause high-levels of water pollution. Perhaps a higher 
health burden is caused by microbial water pollution resulting from a lack of access to 
sanitation, poor effluent discharge, and the absence of any form of wastewater treatment 
in most urban centers. Moreover, untreated sewerage is a principal driver behind rising 
nutrient loads in African freshwater ecosystems, which can drive the eutrophication of 
lakes and rivers. 
 

5. Air pollution 
Indoor air pollution is one of the main causes of premature deaths, particularly of 
children (Warwick and Doig 2004). Sub-Saharan Africa’s high reliance on biomass fuels 
cause indoor air pollution that leads to high morbidity and mortality from acute 
respiratory infections. At the same time, increasing transport volumes and industrial 
emissions are worsening outdoor air pollution across the continent.  

3.6.2 Interventions to Achieve Environmental Sustainability 
This range of diverse environmental challenges facing the continent requires an equally 
diverse range of policy responses, including investments in environmental rehabilitation. 
Since these interventions are highly context specific, we have to limit ourselves to 
describing some of the key interventions for achieving environmental sustainability. A 
discussion of the full range of environmental policy instruments and investment needs is 
beyond the scope of this paper and will be provided in the upcoming final report of UN 
Millennium Project Task Force 6 on Environmental Sustainability.  
 
Many of the responses to environmental change focus on correcting market failures 
through improved policies and institutional reform. Examples include legislation to 
reinforce property rights and remove other market distortions, institutional reform and 
support to strengthen regulatory mechanisms, government requirement of environmental 
impact assessments for development strategies, and legislation extending conservation 
areas to protect biodiversity. Experience has shown that policies and institutions across 
all sectors need to be reviewed and modified as necessary to generate lasting 
improvements in environmental quality. As discussed in the methodology section of this 
paper, changes in policies and institutions cannot be captured by a needs assessment, 
which focuses on interventions in the provision of goods, services, and infrastructure. 
Such an analysis must be carried out as part of a comprehensive national planning 
process that builds on an initial MDG needs assessment.  
 
Environmental interventions can best be divided into urban and rural components. In 
rural areas, countries and regions need to take actions to manage forests, watersheds, 
coastal ecosystems and fisheries, and other protected areas, and to prevent deforestation 
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more broadly. Institutionally, environmental management and monitoring systems need 
to be established or strengthened. In addition, human and financial resources need to be 
directed towards the improvement of land husbandry techniques, implementation of 
sustained-yield forest management techniques, and other country-specific practices to 
improve environmental management. Identifiable investments such as soil fertility 
improvement, forest plantation, and tree seedlings are necessary complements to 
institutional reform. 
 
Investments in improved water management for agriculture can contain water logging, 
salinization and other processes of agricultural land degradation. By promoting food 
production in areas with high potential for agricultural intensification, fertilizer use can 
reduce pressures on marginal lands and forest clearing (Bumb and Baanante 1996). 
Moreover, improved agricultural land management practices can help contain soil erosion 
and help reverse desertification (McNeely and Scherr 2003) and reduce the pressure to 
convert natural habitats into agricultural land. 
 
In urban areas, environmental sustainability interventions concentrate on pollution 
control. Improved regulation together with investments in technical expertise and 
infrastructure investments can reduce urban air pollution. In addition, improved 
wastewater and sewage treatment may be necessary to reduce nutrient loads in freshwater 
ecosystems and to treat industrial effluents in densely populated urban areas (Showers 
2002). In addition, local authorities need to invest in improved solid waste collection and 
disposal. In many African countries technically sound landfills need to be constructed 
and maintained in order to contain the formation of methane and prevent contaminants 
from reaching groundwater aquifers. 
 
While demand for fuelwood has not outpaced sustainable supply on a scale large enough 
to make it a major cause of deforestation across sub-Saharan Africa, some studies have 
linked deforestation with fuelwood extraction and charcoal production. In particular the 
latter can be a key source of tree loss in the vicinity of large cities (Ninnin 1994, Geist 
and Lambin 2002, Arnold et al 2003). A shift towards non-biomass fuels can therefore 
relieve pressure on forests and other ecosystems. It will also reduce indoor and outdoor 
air pollution, leading to lasting improvements in health outcomes, particularly among 
women and young children. 

3.7 Water Supply and Sanitation (Target 10) 

3.7.1 Progress Towards Target 10 in sub-Saharan Africa 
MDG Target 10 calls on countries to “halve, by 2015, the proportion of people without 
sustainable access to safe drinking water and sanitation.” In line with the other MDG 
targets, 1990 is taken as the baseline year for the water and sanitation target. According 
to the WHO/UNICEF Joint Monitoring Program only 58 percent of the population in 
sub-Saharan Africa had access to improved water supply in 2000, while only 53 percent 
enjoyed access to improved sanitation. As summarized in Table 4, the level of access 
barely changed during the 1990s, underlining the extent of the challenge facing sub-
Saharan Africa in meeting the water and sanitation target.  
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1990 2000

Rural access to water supply (%) 40 46
Urban access to water supply (%) 86 83
Total access to water supply (%) 53 58

Rural access to sanitation (%) 45 45
Urban access to sanitation (%) 75 76
Total access to sanitation (%) 54 53  

Table 4: Access to improved water supply and sanitation in sub-Saharan Africa (WHO and UNICEF 
2000b) 

Lack of access to water supply affects women and girls, who often need to walk long 
distances to collect water for the household. The household timesavings resulting from 
improved access to water supply can exceed two hours per day and accrue largely to 
women and girls (Malmberg-Calvo 1994b). Women benefit similarly from improved 
sanitation facilities, which free them from needing to rise before dawn to defecate in the 
open so that they can reduce their exposure to violence. Access to water supply and 
sanitation combined with improved hygiene behavior is also critical for achieving the 
health targets, in particular improving child survival rates, as detailed in Section 3.5.  
 
The importance of water for meeting the MDGs extends beyond assuring access to clean 
drinking water for domestic consumption. Water is critical for agriculture (which can 
account for as much as 80 percent of total freshwater withdrawals), industry, and other 
productive uses. Moreover, hydropower provides an important source of electricity for 
many African countries that remains underutilized. In addition to increasing supply, 
countries may need to carefully manage their water consumption using Integrated Water 
Resources Management (IWRM). Otherwise consumption may exceed internally 
renewable freshwater resources, with potentially severe effects on ecosystems and 
people’s ability to meet their minimum water needs.  
 
Consequently, this section argues for a broad-based and integrated approach to managing 
water resources and providing effective access to water supply and sanitation. The 
specific interventions for meeting Target 10 fall into four broad categories: 

1. Extension, rehabilitation, and operation of water supply and treatment 
infrastructure; 

2. Extension, rehabilitation, and operation of sanitation and wastewater treatment 
infrastructure; 

3. Promotion of hygienic behavior by households and proper use of water and 
sanitation facilities through hygiene education and behavior change programs; 

4. Extension of infrastructure for water storage and transport coupled with Integrated 
Water Resources Management (IWRM) to ensure adequate supply of water for 
domestic, agricultural and industrial use, as well as ecosystem functioning. 

3.7.2 Water Supply and Treatment Infrastructure 
Several technologies exist for providing improved access to water supply, including 
household connections, public standpipes, boreholes, protected dug wells, protected 
springs, and rainwater collection (WHO and UNICEF 2000a). Any strategy for 
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improving access to water supply must differentiate between urban and rural areas since 
communities’ needs and appropriate technology options will differ. For example, since 
wells are often more difficult to operate and less hygienic in dense urban settlements, to 
address urban water supply a greater emphasis needs to be placed on household 
connections and standpipes. Moreover, water demand in urban areas may exceed 
groundwater recharge and the use of boreholes may therefore need to be restrained. 
Meanwhile, groundwater remains underutilized as a resource for drinking water supply in 
many rural parts of Africa. It can be tapped through investments in wells and boreholes. 
 
The choice of the appropriate water supply system depends on factors such as community 
preferences, population density, cost, remoteness, and the local geohydrological profile. 
Experience over the past two decades amply demonstrates that communities need to be 
aware of the technical choices they need to make and their implications for use and 
maintenance of water supply systems (e.g. Black 1998). Where technically and 
economically feasible, household connections are preferable because they facilitate the 
application of lifeline tariffs or other tariff schemes for water supply that are important to 
help close the revenue cycle of water providers. 
 
Many existing water supply systems are defective or do not function at all. In particular, 
existing boreholes in rural areas are often in need of major rehabilitation or upgrading. In 
large cities across Africa high rates of water leakage leave 39 percent of water 
unaccounted for (WHO and UNICEF 2000a). In such instances local authorities need to 
invest in the gradual rehabilitation of water supply systems with a particular focus on 
repairing leaking pipes, joints and valves; preventing the overflow of water reservoirs; 
and containing illegal water connections.  
 
It is often assumed that once adequate infrastructure has been put in place communities 
can finance the operating costs of water supply schemes. This is not always the case, 
particularly in poor urban areas and rural regions with low groundwater tables. In all 
cases it is important to allocate adequate human and financial resources to the operation 
and maintenance of water supply and sanitation infrastructure. Annual O&M needs may 
amount to as much as 5-10 percent of the initial capital cost. 
 
While the MDG Target does not set quality standards for drinking water, it is clear that 
surface and in some instances groundwater resources in several African countries are too 
polluted for human consumption without prior treatment (Showers 2002). According to 
the Global Water Supply and Sanitation Assessment Report over 35 percent of urban 
water supply violates national standards with regards to microbiological, chemical, 
physical or aesthetic characteristics (WHO and UNICEF 2000a) Where possible 
communities should use water sources that do not require treatment, such as groundwater, 
even if initial capital costs may be higher. The lower operating costs and reduced need for 
maintenance will often exceed differences in capital costs. Where treatment becomes 
necessary, several technology options become available. They include settlement tanks, 
roughing filters, slow sand filters, artificial groundwater recharge, and chemical treatment 
of drinking water.  
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3.7.3 Sanitation and Wastewater Treatment Infrastructure 
The UN Millennium Project Task Force on Water and Sanitation defines access to 
improved sanitation as “the access to, and use of, a facility for excreta and sullage35 
disposal that provides privacy while at the same time ensuring a clean and healthful 
living environment both at home and in the immediate neighborhood of users.” This 
definition does not yet include the treatment of sewage from public sewerage systems. 
However, in high-density slum areas on-site disposal of sullage with or without water-
flushed excreta (combined to form sewage) may be necessary. In such situations, access 
to basic sanitation should include access to sewerage and sewage treatment plants. In 
some cases, the treatment of sewage from existing sewerage systems may be justified on 
economic, environmental and public health grounds. 
 
Sanitation systems can be broadly separated into two categories. First are networked 
sewered technologies that rely on a centralized trunk infrastructure combined with off-
site waste disposal. They include conventional and simplified sewerage36. Second are 
decentralized systems, such as improved singe pit latrines, ventilated improved pit 
latrines (VIP), pour flush toilets or septic tanks (c.f. WHO and UNICEF 2000a). 
 
In densely populated urban areas a greater need exists for networked sanitation systems, 
which tend to be more expensive. Rural sanitation technologies consist of decentralized 
systems. Again, the choice of system depends on local characteristics and preferences. As 
with urban water systems, it is important to allocate proper human and financial resources 
to the operation and maintenance of sanitation infrastructure, including the regular 
emptying of pit latrines and other decentralized sanitation systems. Annual O&M 
requirements can amount to 5-10 percent of the initial capital cost. 
 
In the case of sanitation, effective demand for access to improved facilities often lags 
behind demand for water supply, despite the important health benefits accruing from the 
widespread use of improved sanitation. Among the many reasons for the low demand are 
insufficient awareness of the importance of proper sanitation, the externalities inherent in 
the use of sanitation, and the often high cost of sanitation facilities. In such instances 
awareness-building programs can help increase effective demand for sanitation (e.g. 
Black 1998). 
 
In addition to urban and rural households, hospitals and schools need to be provided with 
access to improved sanitation. In particular, sanitation facilities at schools can serve 
multiple purposes. They can act as a key entry point for other water and sanitation 
interventions at the community level, serve educational purposes to promote better 
hygiene, and increase incentives for girls to attend school (Burrows et al 2004, Forum for 
African Women Educationalists 2001, World Bank 2001a). 
 
Traditional and simplified sewerage systems require safe disposal of the excreta away 
from the neighborhood. In large and high-density cities treatment of the effluent 
                                                 
35 Defined as domestic sewage resulting from bathing and the washing of dishes and clothes in house. 
36 Sewerage systems using a simplified design standard, but with the same functionalities as traditional 
sewerage (e.g. condominial design used in countries like Bolivia and Brazil) 
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wastewater may be necessary. Likewise, wastewater treatment may be required to 
minimize nutrient loads carried into fragile freshwater ecosystems, such as small or 
shallow lakes, which may otherwise be subjected to eutrophication. While sewerage and 
wastewater treatment will not be required in all situations, their strong links to 
improvements in health outcomes and environmental quality – particularly for 
downstream users – have been documented by the World Bank (World Bank 2003e) and 
UNEP (UNEP 2001).37  
 
Options for wastewater treatment can be broadly separated into primary, secondary and 
tertiary treatment. In the first case all forms of settleable and suspended solids are 
removed through simple sedimentation processes or other means, while the second adds 
biological treatment of the effluent. Tertiary treatment removes chemical pollutants like 
phosphates, nitrates, and volatile odor-causing substances from the water. In many 
instances – particularly in warmer climates – cost effective solutions, such as waste 
stabilization ponds, exist that combine primary and secondary treatment. However, they 
require a lot of open space, which may be in short supply in urban areas. Where available 
space is a constraint or if industrial effluents need to be treated, more advanced treatment 
plants may need to be considered. Their high capital and operating cost can add 
substantially to the cost of meeting the water and sanitation, as well as environmental 
sustainability targets in urban areas. 

3.7.4 Hygiene Education and Behavior Change Programs 
We emphasize the critical importance of providing hygiene education in conjunction with 
water and sanitation infrastructure . Only by ending unhygienic sanitation practices, such 
as open defecation and improper disposal of excreta (e.g. through the use of “flying 
toilets”), can the full health benefits of improved water supply and sanitation be achieved 
(e.g. Pruess et al. 2002, Curtis and Cairncross 2000). In many instances the largest health 
improvements can be generated through targeted hygiene education promoting hand 
washing with soap (Kotloff et al 1999) and proper on-site water storage to prevent 
microbial contamination.  
 
Public education and awareness programs can take a number of forms, including 
community workers, mass media campaigns, formal integration of water and hygiene 
education into school curricula, and so forth. The best approach typically comprises a 
mix of these interventions and will be time and context specific (Waterlines 2004, 
UNICEF 1999). Experience from around the world shows that it typically takes a long 
time – sometimes up to five years – for behavior change programs to have an impact. For 
this reason it is necessary to implement long-term programs that systematically target the 
entire population in need. 

3.7.5 Water Storage, Transport and IWRM 
Total precipitation and available run-off in sub-Saharan Africa are sufficient for meeting 
the water supply target since the region only uses 3.8 percent of its internally renewable 

                                                 
37 Similarly, as part of the Iraq needs assessment, the UN and World Bank have recommended that donors 
finance major investments in wastewater treatment infrastructure (UN, World Bank 2003). 
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water resources for domestic, industrial and agricultural needs (World Water Council 
2000b). However, four sets of hydrological constraints prevail across sub-Saharan Africa 
that limit options for water management and increase then cost of effective utilization 
(c.f. UNECA 2004). First, the regional distribution of precipitation is very uneven, 
ranging from 71mm in the north to 1400mm in the center. Over 60 percent of the 
continent is classified as dryland, where inter-seasonal water storage is a critical problem 
(World Water Council 2000b). Consequently, the risk of recurrent drought is high in 
many parts of the continent, as illustrated in Figure 5. 
 

 
Figure 5 Risk of recurrent drought in Africa (Grey 2004a) 

 
Second, rainfall in sub-Saharan Africa exhibits high seasonal and interannual variation 
around the mean, as depicted in Figure 6. Indeed, during the last thirty years the continent 
has experienced unusually low precipitation leading to a high frequency of droughts over 
the same period. Africa is alone among developing regions in the world to have 
experienced a secular decline in rainfall since the late 1950s (Barrios et al. 2003). 
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Figure 6: Rainfall fluctuations, 1901-1998, expressed as regionally averaged standard deviation (departure 
from long-term mean divided by standard deviation) for the Sahel (IPCC 2001b). 

Third, surface water run-off, as percent of total precipitation, is unusually low in Africa 
(see Figure 7), thus reducing available internally renewable water resources. In the 
Sudano-Sahelian and Southern African regions, only 5.9 percent and 9.3 percent of 
precipitation is available as run-off (World Water Council 2000b). Therefore, even where 
average annual precipitation may seem adequate, much of the water may evaporate 
before it can be used for agriculture or domestic consumption.  
 

 
Figure 7: Comparative hydrology in world regions—total runoff as percentage of precipitation (GEMS 
1995). 

Finally, groundwater resources only account for 15 percent of the continent’s internally 
renewable water resources (World Water Council 2000b). Most aquifers in sub-Saharan 
Africa are relatively small and tend to be much deeper than for example in South Asia 
(BGR 2003). Hence the groundwater is a relatively expensive source of drinking water 
and cannot offset the high variability of precipitation. Moreover, the scope for 
groundwater irrigation is greatly reduced compared to other developing regions.  
 
In the presence of these hydrological constraints, water storage infrastructure—usually 
dams—can help ensure a continuous water supply for agriculture and other productive 
purposes. However, sub-Saharan Africa (excluding South Africa) has only 25 cubic 
meters of water storage per capita compared with 7,000 cubic meters per capita in the 
United States. In Kenya available storage amounts to a mere 4 cubic meters per capita 
(Economist 2003).  
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An additional argument for investing in water storage is that sub-Saharan Africa only 
exploits 4.3 percent of its economically viable hydropower potential (World Atlas and 
Industry Guide 2001). Africa accounts for only 2.9 percent of global hydropower 
capacity (WEC 2001), most of which is located in South Africa and Zimbabwe (which 
together have 60 percent of all large dams in sub-Saharan Africa) (WCD 2000). In light 
of the urgent need to increase electricity generation across sub-Saharan Africa and to 
raise water storage capacity, investments in hydropower will need to be considered.  
 
African countries also need to institute integrated water resources management policies 
“promoting the coordinated development and management of water, land and related 
resources, in order to maximize the economic and social welfare in an equitable manner 
without compromising the sustainability of vital ecosystems” (GWP 2000). These 
policies need to be accompanied by increased investments in hydrological monitoring 
systems, which are deemed inadequate in sub-Saharan Africa (UNESCO-WWAP 2003). 

3.7.6 Other Interventions to Meet the Water and Sanitation Goal 
A number of interventions from other sectors also contribute to meeting the water and 
sanitation goals. Small-scale water management for agriculture can increase access to 
water supply in rural areas. Control of urban pollution, solid waste disposal services, and 
slum upgrading are closely linked with improvements in water quality and the effective 
supply of improved drinking water supplies. In addition, women’s political representation 
can ensure that access to water is a priority in local decision-making. 
 
Investments in energy and transport services are also necessary for meeting Target 10. 
Improving access to electricity through rural electrification allows water pumps to 
powered (Cecelski 2003). Alternatively, diesel pumps can be used to power water supply 
systems, which in turn require improved transport and distribution systems to ensure a 
reliable supply of energy at low cost. In addition, feeder and district roads to dispersed 
communities are necessary to maintain and operate deep boreholes that provide water 
supply across many parts of rural sub-Saharan Africa.  
 

3.8 Improving the Lives of Slum Dwellers (Target 11) 

3.8.1 Progress Towards Target 11 in sub-Saharan Africa 
Even though urban poverty is systematically underestimated in low and middle-income 
countries (Satterthwaite 2004) available statistics paint a grim picture for sub-Saharan 
Africa, which has the highest prevalence of urban poverty in the world. UN-Habitat 
(2003) estimates that around 160 million people or 77 percent of the urban population in 
sub-Saharan Africa are “slum dwellers”. On current trajectories, the number of slum 
dwellers is expected to double during the next generation. Meeting MDG Target 11 by 
“significantly improving in the lives of at least 100m slum dwellers by 2020” therefore 
becomes a stark challenge.  
 
Since sub-Saharan Africa has 18 percent of the total slum population in developing 
countries (UN-Habitat 2003), the target can be interpreted as requiring an improvement 
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in the lives of 18 million people or slightly over 10 percent of the current number of slum 
dwellers. As such it would neither be ambitious nor could it be easily monitored, since 
people tend to move in and out of slums frequently. The UN Millennium Project 
therefore proposes the following interpretation of the Target: “By 2020, improve 
substantially the lives of at least 100 million slum dwellers while preventing the 
formation of new slums”.38 This interpretation of Target 11 corresponds to the original 
Cities Alliance Goal endorsed by UN Secretary General Kofi Annan in his April 2000 
“We the peoples” report to the Millennium Summit (Annan 2000). Moreover, it is 
consistent with the other MDG Targets, including the Targets on halving poverty, 
reducing child mortality by two thirds, and halving the number of people without access 
to water supply and sanitation. We base our analysis needs assessment for Target 11 on 
this ambitious interpretation. 

3.8.2 Interventions to Improve the Lives of Slum Dwellers 
Meeting the Target and providing the base for private sector led growth in urban areas 
requires of course that necessary investments be made to achieve the health, education, 
water and sanitation MDG targets in urban areas. In addition, an integrated strategy of 
urban planning and design is needed to provide (i) improved security of tenure, (ii) 
housing and shelter, (iii) urban infrastructure and services, and (iv) to prevent the 
formation of new slums. 
 
Successful urban management requires strong and competent local authorities that can 
deliver services and infrastructure in close collaboration with urban communities. Since 
local authorities in most African cities are either weak or non-existent, countries need to 
invest in human resources, management systems, and equipment for municipalities. To 
this end, local authorities need to have access to adequate financial resources through 
national planning processes, such as the poverty reduction strategies, to make the 
necessary investments in improving the lives of slum dwellers.  

Improving Security of Tenure 
A key driver of slum formation and obstacle towards slum upgrading is poor security of 
tenure. ‘Improving security of tenure’ describes a continuum of legal statuses (Durand-
Lasserve and Royston 2002, UN Millennium Project 2004c) that can range from formal 
title or leasehold to ‘perceived’ security of tenure through the enforcement of laws 
against forced evictions or a recognized address resulting from a billing relationship with 
a utility company. Slum dwellers’ preferences for and the feasibility of a particular tenure 
regime can vary tremendously within cities, let alone countries or regions. Strategies for 
improving the security of tenure of slum dwellers may consist of the following elements: 

• Passing and enforcement of legislation against forced evictions, 
• Reform of tenure legislation,  
• Interventions to provide slum dwellers with recognized addresses, 
• Strengthening of land management systems, and 

                                                 
38 This interpretation of the Target is equivalent to the original Cities Alliance Goal endorsed by UN 
Secretary General Kofi Annan in his April 2000 report “We the peoples” to the Millennium Summit 
(Annan 2000)  
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• Legal protection of slum dwellers and enforcement of their rights.  

Upgrading Housing and Shelter 
Inadequate housing is a key determinant of slums and a critical cause of ill health in 
urban areas. Upgrading or reconstruction of housing typically requires improved security 
of tenure. While slum dwellers can often mobilize significant resources if access to credit 
is available, targeted subsidies may be required to upgrade the housing stock in slums.  

Urban Infrastructure and Basic Services 
Slums in Africa are deprived of access to social and infrastructure services that are 
essential for improving the lives of slum dwellers. Strategies for overcoming this 
deprivation are often referred to slum upgrading. To be successful they should be carried 
out at citywide scale on the basis of tripartite partnerships between communities, local 
authorities, and national governments.  
 
Gaps in social service coverage concern mainly health and education. They are discussed 
in Sections 3.3 and 3.5. In terms of infrastructure services, water supply, sanitation, 
energy, and transport services stand out. Interventions and strategies for improving access 
to water supply and sanitation are described in Section 3.7. In densely populated slums 
water drainage can be inadequate and lead to regular flooding of entire neighborhoods 
after heavy rains. A cost-effective means of addressing this problem is to upgrade 
sanitation infrastructure to serve as storm water drainage.  
 
The poor in most African cities lack access to adequate and affordable transport services. 
For example, Howe and Bryceson (2000) report that walking accounts for 80 to 90 
percent of transport among the urban poor in East Africa. To reduce the transport burden 
of the urban poor investments in footpaths, bicycle lanes, urban roads and public 
transport systems are required.  
 
Access to electricity in urban areas remains very low at 51.3 percent (IEA 2002b). Even 
people who have access to electricity continue to lack access to modern energy services 
for cooking and heating. Several studies have documented that improving access to 
energy can reduce poverty. For example, Lanjouw et al (2001) use household survey data 
to estimate the impact of electrification on poverty in Tanzania. They find non-
agricultural income in peri-urban areas with access to electricity to be 109 times higher 
than in surrounding villages that were not electrified. Hence urban centers in Africa will 
need to accelerate investments in electricity transmission and generation infrastructure to 
reduce urban poverty.  
 
To sustain slum upgrading, African cities need to create employment opportunities for 
their inhabitants by setting up industrial parks, export processing zones, and other 
designated areas for private sector developments. These areas need to be provided with 
infrastructure services required by modern manufacturing and service industries, 
including energy, ICT, transport, water and sanitation. In addition, local authorities, in 
collaboration with the national government, should enact policies in support of private 
sector development, including tax concessions and grants. 
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In addition to the physical upgrading of slums and the provision of citywide 
infrastructure, a number of basic urban services need to be provided either by local 
authorities or the communities themselves. They include solid waste disposal, fire 
protection, policing, and security services. Urban micro-credit schemes have been 
successful in mobilizing the resources of slum dwellers for upgrading of community 
infrastructure as well as productive activities. However, the cost of infrastructure 
investments often cannot be borne alone by the poor themselves. Hence financing 
mechanisms that make available additional resources to local authorities and/or 
communities are critical for scaling up slum upgrading. 

Preventing formation of new slums 
Many African cities are growing at 4 percent per year, implying a doubling in size every 
15-20 years. Without preventive policies a large share of the incremental urban 
population will end up living in slums or squatter settlements. Rapid urbanization without 
mechanisms to manage the process of urban growth and to prevent slum formation 
represents one of the most important challenges facing countries across sub-Saharan 
Africa. While successful examples of policies to prevent the formation of new slums are 
rare in low-income countries, some core principles can be identified. 
 
Managing the process of rapid urban growth requires preventive urban planning with a 
particular focus on making land available to the poor at affordable prices. In the past 
some cities – particularly in Latin America – have used land banking to this effect. In 
Africa land banking has been hindered not only by the lack of financial resources, but 
also by the complexity of customary land management practices that prevail in the 
surroundings of many cities. In addition to making available land, local authorities may 
need to provide much of the trunk infrastructure and establish clear regulatory standards 
regarding minimum plot sizes and infrastructure standards.  

3.9 Science and Technology (Target 18) 

3.9.1 Progress Towards Target 18 in sub-Saharan Africa 
MDG Target 18 states, “in co-operation with the private sector, make available the 
benefits of new technologies, especially information and communications.” This Target 
has two sets of components. First, it requires the improvement of policies and institutions 
for science and technology. Second, specific investments in information and 
communication technology (ICT) will need to be made to meet the MDGs.  
 
In today’s world, scientific and technological advances drive economic growth, which in 
turn is indispensable for achieving the MDGs. In addition, improved science and 
technology can contribute solutions to specific challenges, such as improved treatment 
for drug-resistant infectious diseases. While enterprises (private or public) are the 
mechanisms through which scientific and technological knowledge is transformed into 
goods and services, governments play a critical role in promoting science and technology. 
As described in the interim report of Task Force 10 on Science, Technology and 
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Innovation, the development of science and technology needs to be promoted at the 
national as well as international level. 
 
ICT is a critical input for achieving many of the MDGs (Brenneman and Kerf 2002). ICT 
plays an integral role in poverty reduction by creating income-generating opportunities. A 
World Bank (2000) report concludes that inadequate telecommunication infrastructure 
has reduced Africa’s GDP by 1 percent. In addition, ICT is essential to improving market 
efficiency and facilitating the communication necessary for an effective provision of 
public services such as healthcare and education.  

3.9.2 Interventions to Promote Science and Technology 
The first dimension of Target 18, addressing policies and institutions, requires that 
governments act in the five specific areas described below to further promote the 
application of science and technology (UN Millennium Project 2003e).  

1. Improve the policy environment for science and technology  
Science and technology advice can help coordinate governmental activities and facilitate 
a consensus or a process of deliberation about investments and applications of science 
and technology. Governments should enhance advisory capacity by (i) training decision-
makers in science and technology advice; (ii) establishing programs that allow 
researchers to serve as policy fellows in various branches of government; (iii) training 
diplomats in science and technology issues of relevance to international relations; and 
(iv) strengthen the capacity of scientific and technical academies to participate in 
advisory activities. Creating an Office of Science Advisor to heads of state can be an 
important way to provide science and technology advice to inform top level policy 
making. 

2. Improve the generation and application of knowledge 
Developing countries should focus their policy attention on using technologies that 
already exist to create new business opportunities. This is a “fast follower innovation 
strategy” aimed at making full use of existing technologies. Coupled with this, creating 
incentives and promoting an enabling environment for foreign direct investment is one of 
the most important mechanisms for building domestic technological capacity. In addition, 
joining global value chains by identifying market opportunities and niches gives firms in 
developing countries a chance to climb up the technological development ladder. Donors 
could support innovation aimed at the needs of developing countries by establishing 
international research centers individually or through consortia such as the Consultative 
Group on International Agricultural Research (CGIAR), which works closely with 
developing nations. In addition, countries need to expand their systems of higher 
education and research, as described in Section 3.3.4, in order to train highly qualified 
scientists and engineers. 

3. Promote business applications of science and technology 
Creating links between knowledge generation and business development is a critical 
input for meeting the MDGs. Countries should design policies and incentives for creating 
and sustaining enterprises by promoting the use of intellectual, financial and human 
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capital in economic transformation. To unleash intellectual capital, governments should: 
(1) Stimulate the creation and expansion of small- and medium-sized businesses; (2) 
Promote the establishment of business and technology incubators; (3) Set up technology 
parks, and; (4) Build export-processing zones. Governments should also encourage 
financial institutions to invest in innovation by, for example, promoting venture capital 
firms. 

4. Promote infrastructure as a technological foundation 
As emphasized throughout this paper, one of the problems that hinder the alleviation of 
poverty, and indeed the achievement of other MDGs, is the absence of adequate 
infrastructure services—transportation, water, sanitation, energy, and 
telecommunications. Adequate infrastructure is a necessary, though not sufficient, 
requirement for enhancing the creation and application of science and technology in 
development.  

5. Invest in Information and Communication Technologies 
In addition to improving science and technology institutions, countries need to invest 
specifically and directly in the provision of information and communication technology 
(ICT). Table 5 compares access to telephones in sub-Saharan Africa with other World 
Bank regions, showing that sub-Saharan Africa has a relatively high rate of mobile phone 
users in contrast to an extremely low number of telephone mainlines.  
 

Mobile Phones Telephone Mainlines
Sub-Saharan Africa* 11 7
South Asia 6 32
Latin America 161 165
East Asia and the Pacific 150 156
Middle East and North Africa 10 30
*Excludes South Africa  
Table 5: Mobile phones and telephone lines per 1000 in 2001 (World Bank 2003c) 

 
Interventions to improve access to ICT services fall into three categories: (i) international 
glass fiber cables; (ii) upgrading of existing intra-metropolitan communication 
infrastructure to allow higher data throughput, or laying of new fibers; and (iii) wireless 
or fixed-line technologies to cover the “last mile” to reach the end user.  
 
The ICT sector is difficult to analyze using our needs assessment framework since many 
and perhaps most interventions can be privately financed. Indeed, the recent expansion of 
mobile phone services across sub-Saharan Africa demonstrates that the private sector can 
invest successfully in infrastructure for mobile voice and text message traffic even in the 
poorest countries. A recent report suggest, though, that remote rural areas still cannot be 
reached with privately-financed ICT services at an affordable cost (Panos Institute 2004) 
At the time, the cost of ICT equipment are falling rapidly so that it may become possible 
to even service remote rural communities at an affordable price. 
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4 Specifying Targets and Estimating Resource Needs 

4.1 Guiding Assumptions 
Following the discussion of MDG interventions in the previous section, we now turn to 
Step 2: Specify targets for each set of interventions, and Step 3: Develop an investment 
model and estimate resource requirements of the MDG needs assessments (as 
summarized in Figure 1 on page 21).  
 
We have addressed as many interventions as possible in our resource estimates, but the 
results presented in this paper remain incomplete. Key gaps are highlighted in the 
discussion of each target. In addition, Appendices 2 and  3 contain complete lists of all 
MDG interventions. Those interventions not yet included in the resource estimate are 
marked with an asterix. Our investment models are available online and will be regularly 
updated.39 Feedback and suggestions are an essential component to our work, and can be 
directed to modelquery@unmillenniumproject.org. Additional details are available upon 
request.  
 
In developing the resource estimates we have focused on national MDG interventions 
without quantifying investments needs for regional interventions, such as infrastructure. 
Moreover, we have made a number of assumptions as described below. 

Total vs. incremental costs 
Several studies, such as CMH (2001), Delamonica et al. (2000), and Devarajan et al. 
(2002), focus on the incremental resources needed to ensure that countries that meet 
appropriate economic and political governance standards can meet relevant targets. 
Instead, our approach estimates the total national costs required for meeting the MDGs, 
including the resources required to sustain current service coverage and infrastructure.  
 
We have opted for this approach since total costs are required in order to develop an 
MDG financing strategy. In contrast to the incremental cost approach, which treats 
current expenditure as fixed, we therefore assume that all investments and service 
delivery for the MDGs will be made according to best practice. As a result, our estimates 
of resources required to maintain current service and investment levels may differ from 
actual expenditure. For example, if current government expenditure is inefficient in some 
dimension our unit costs may be lower than current expenditure would suggest. 

Capital vs. recurrent costs 
Public investments in services and infrastructure often focus only on capital expenditures, 
assuming that users can pay for the operating costs. In low-income countries this 
approach often does not work since users do not have the financial resources required to 
pay the full operating costs. This is particularly true for education and health, where 
operating costs make up the majority of total resource needs. Frequently, the lack of 

                                                 
39 Available at www.unmillenniumproject.org/html/models.shtm. Since the models are being constantly 
updated, they may not perfectly replicate the results presented in this document. 



Millennium Development Goals Needs Assessment 
Specifying Targets and Estimating Resource Needs 

90 

sustained funding for operating expenses has been the reason that infrastructure has fallen 
into disrepair and that social services have been discontinued. Because of this, we include 
full operating costs in our analysis. 

Average vs. marginal costs 
Needs assessments have to project how marginal costs are likely to evolve over time and 
with increasing coverage. Intuition may suggest that marginal costs will rise with 
increasing coverage, and this does indeed appear to be the case in many sectors, such as 
education. In some instances, though, the opposite happens. For example, in South Africa 
improved technologies, modified standards, and other learning effects have led to a 50 
percent reduction in the cost of providing access to electricity to rural 
households(Stephen and Sokopo. 2001). On balance it can be difficult to predict the 
direction of change of marginal costs—let alone its magnitude—as coverage increases.  
 
Since very few large-scale programs for scaling up social services and infrastructure 
provision exist in low-income countries, the empirical basis for answering this question is 
thin. We have accounted for differential marginal costs in two ways. First, we have 
disaggregated target populations based on relative unit costs (e.g. urban vs. rural 
populations; smallholder farmers vs. pastoralists; infants vs. adults). Second, the analysis 
includes specific interventions that target hard-to-reach populations, such as subsidies for 
girls’ education. In many cases, however, the paucity of data has forced us to use average 
unit costs instead of marginal costs. We have taken care to design our investment models 
in such a way that users can change marginal cost assumptions over time in the light of 
improved evidence. 

Financial vs. economic costs 
Our resource estimates are based on financial cost estimates that focus on estimating cash 
flows needed to finance the intervention packages. Moreover, we do not discount or 
annualize expenditures. In contrast, economic cost estimates assess the full cost of 
providing interventions, including non-cash components, such as the opportunity cost of 
time or “sweat equity” provided by communities. We opted for financial cost estimates to 
project the cash flow required to meet the MDGs that correspond to budgetary outlays or 
expenditures. In this way MDG needs assessments can lay the ground for aligning public 
medium-term expenditure frameworks (MTEFs) with national MDG strategies. 

Linear Scale-Up 
The scaling up of interventions to achieve the MDGs is assumed to start in 2005 and will 
cover the 11-year period through to the end of 2015. The models make the very 
preliminary assumption of a linear scale-up of interventions over time, which may need 
to be revised in the light of short-term capacity constraints. Again, this assumption can be 
easily modified to model a more careful scaling-up of interventions over time. The 
assumption of a linear scale-up will be relaxed in forthcoming revisions of the needs 
assessment.  
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Disaggregation between urban and rural populations 
UN projections suggest that over the coming generation virtually all of the world’s 
population increase will occur in the urban areas of developing countries (UN 2002a). 
For this reason, developing countries will need to devote increasing resources to serve the 
growing urban population. Urban areas often require interventions and technologies that 
are distinct from those applicable in rural areas. In addition, even where interventions are 
similar, the resources required for delivery tend to differ substantially between urban and 
rural areas, as do communities’ abilities to contribute to their financing. To the extent 
possible, we have therefore disaggregated our analyses by urban and rural areas. At this 
stage, this distinction is made for the following categories: water and sanitation, transport 
infrastructure and energy services. Several categories of needs assessment include 
specific intervention packages applicable only to rural or urban populations. 

4.2 Poverty 
As described in Section 0, income and non-income poverty can be reduced through 
economic growth and the combined effect of all MDG interventions. Central elements of 
a strategy to reduce poverty across Africa are investments to increase agricultural 
productivity and urban manufacturing and service industries. In particular rising 
agricultural productivity will have a strong impact on reducing poverty in addition to 
reducing hunger. Our needs assessment addresses all interventions under each respective 
target. Since investments in poverty reduction need to be made across all MDG 
intervention areas, we have not developed direct resource estimates for meeting the 
income poverty goal. Instead, meeting this goal is projected to result from achieving all 
other MDGs. 
 
In addition to investments in social services, human capital and basic infrastructure, an 
economic growth strategy for sub-Saharan Africa relies on improved economic policies 
and institutions including improved regulation, simplified land tenure and property rights, 
tax credits for export industries, and so forth. Strategies for reforming institutions and 
economic policies are critical for growth and need to be devised on the basis of a detailed 
needs assessment for social and infrastructure sectors. With its focus on MDG 
interventions, this paper does not centrally address the policy framework for growth, 
which is discussed in detail elsewhere by the UN Millennium Project.40 As proposed in 
Section 1.3, countries should develop their policy framework for growth as part of a 
medium-term action plan for achieving the MDGs that builds on an MDG needs 
assessment.  

4.3 Hunger 
The hunger needs assessment considers three broad sets of actions:41 (i) increasing 
agricultural productivity, (ii) supporting other rural income generation, and (iii) 
                                                 
40 Each of the Millennium Project Task Forces discusses in detail the policy frameworks required for 
meeting the corresponding MDG Targets. Task Force 1 on Poverty and Economic Development proposes 
policies and institutional changes to promote growth. Interim reports are available at 
www.unmillenniumproject.org with final reports to be launched in early 2005.  
41 The Millennium Project is extremely grateful to guidance provided by Hunger Task Force Co-
Coordinator Pedro Sanchez and members of the Hunger Task Force. In particular we thank Rolando Bunch, 
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promoting nutrition. Based on the recommendations of the UN Millennium Project 
Hunger Task Force and consistent with the formulation of the hunger Target, we set the 
following targets, each taking 1990 as the baseline year: 

• Increasing agricultural productivity: Achieve food security of at least half of the 
food-insecure rural households by 2015. 

• Supporting rural income generation: Provide at least half the food-insecure 
households with access to storage facilities, credit, value added food processing 
services and marketing organizations (such as cooperatives) by 2015. 

• Promoting nutrition: Provide targeted interventions to at least half the proportion 
of malnourished children and women by 2015. 

 
Each of the hunger needs assessments requires that the population in need be specified. 
These population estimates are not only subject to the usual problems derived from 
incomplete and poor-quality data. In addition, they need to take into account how other 
interventions, such as improving access to water supply and sanitation, affect the number 
of people in need of hunger interventions. At this stage we do not have a clear sense of 
how these adjustments to the population in need could be made. As a result, our needs 
assessments may slightly overestimate the numbers for these populations.  

4.3.1 Agricultural Productivity 
Agricultural productivity interventions target smallholder farms, defined as rural 
households owning less than 1ha of land. Based on data from IFPRI and national sources, 
the number of smallholder farms is estimated in each country. We assume that the 
average production of smallholder farms across Africa is approximately 1 ton of maize, 
or equivalent crops such as sorghum, per year. Assuming an average household size of 
5.1, this production level yields approximately 1850 kilocalories per person per day, 
which is the basic minimum dietary intake needed to avoid chronic undernourishment. In 
other words, farm households producing 1 ton per year can just about cover their 
subsistence needs and do not generate a marketable surplus. Consistent with experience 
in much of sub-Saharan Africa, we project that food production can and needs to increase 
from 1 ton to 3 tons per ha for farm households to be able to meet minimum caloric needs 
and to sell the surplus to generate an income.  
 
All interventions proposed in Section 3.2.2 are designed to increase the productivity at 
the farm level. They need to be combined in an optimal manner depending on local soils, 
climate, water availability, and so forth. In terms of fertilizers, we assume that farmers in 
Ghana, Tanzania and Uganda will require 100 kilograms each of urea and phosphorus, 
together with 25 kilograms of improved seed varieties per hectare each year between 
2005 and 2015. Unit costs for fertilizer and all other inputs are derived from local data. 
 
We also assume that each smallholder farm requires investments in appropriate small-
scale water management systems that differ on the basis of topography, water 
availability, soil types, and climate. The technologies included in the analysis are gravity 
                                                                                                                                                 
Sara Scherr, Peter Matlon, Meera Shekar, and Kostas Stamoulis for their guidance and assistance. We are 
also grateful to Glenn Denning for his guidance.   We want to acknowledge assistance from members of the 
Standing Committee on Nutrition, Eileen Kennedy, Rainer Gross, and Richard Deckelbaum 
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irrigation, shallow wells, harvesting technologies, and pumps. In northern Ghana, for 
example, we assume that farmers will use a combination of wells and gravity irrigation. 
In Tanzania a combination of water harvesting and gravity irrigation will be required, 
while higher rainfall in Uganda makes gravity irrigation sufficient. For each water 
management system we include capital costs and recurrent expenditures for maintenance 
and operation. We also assume that farmers build and maintain their own water 
management structures, such as bunds or contours, with guidance from extension 
workers. Since this analysis focuses on financial as opposed to economic costs, we do not 
include the opportunity costs of farmers’ time, or “sweat equity”, in the analysis.  
 
To estimate the number of extension workers, we assume, based on field experience 
across Africa, that each worker can service 205 households by visiting them at least twice 
in one year. The resource estimate calculates salary and other costs for extension 
workers. So far, though, we do not include the cost of training farmers to become 
extension workers and of recruiting women extension workers. Finally, we assume based 
on FAO (1996b) that by 2015 countries will invest 1 percent of agricultural GDP in 
agricultural research. 

4.3.2 Developing Markets and Supporting Income Generation 
Along with interventions to increase agricultural production, investments are required to 
ensure that increased crop yields can translate into increased incomes for the farmers. 
Interventions for energy and transport services are addressed as part of separate resource 
estimates described in Sections 4.11 and 4.12. Other interventions, including storage 
facilities for produce and value-added food processing technologies such as harvesting 
and threshing, have not yet been included in the resource estimate.  

4.3.3 Providing Nutrition 
All nutrition interventions that are delivered through the health system, such as iron and 
vitamin supplementation for pregnant and lactating mothers, are included in the health 
needs assessment described in Section 3.5. The remaining nutrition interventions that are 
addressed in this section fall under seven categories:  

• Population-wide fortification programs for iron, iodine and Vitamin A, 
• Complementary feeding program for infants (7-24 months), 
• Community-based nutrition programs for adolescent girls and women, 
• Micronutrient supplementation for special population groups (e.g. people living 

with HIV/AIDS, HIV/AIDS orphans, and refugees), 
• School meals for children and adolescents,  
• Public awareness campaigns focusing on improving the nutritional status of 

adolescent girls and women, and  
• Emergency food assistance through direct food assistance and food-for-work 

programs. 
 
The food fortification program aims to reach the entire population by 2015. Coverage 
targets for nutrition interventions are set to reach at least 50 percent of each of the target 
groups by 2015. In other words, it is assumed that at least half of all infants aged 7-24 
months will have access to complementary feeding by 2015 and that at least half of all 
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women in the 15-24 year age group will have access to a nutrition program. Similar 
targets are set for adolescent women, underweight children, school-going children, and 
the population in need for direct food assistance. We also assume at least two mass media 
campaigns to run each year to create awareness of nutrition-based programs. Unit costs 
for each nutrition intervention have been obtained from country and regional-level data, 
and are available on request. 
  

 

4.4 Education 

4.4.1 Primary Education 
Our approach to education needs assessments follows Bruns et al. (2003). The resource 
estimates for Tanzania and Uganda cover the full course of primary education. In the case 
of Ghana, we follow the government model of Compulsory Basic Education (9 years), 
which includes Primary and Junior Secondary education.  
 
As required by the MDGs, we project net enrolment ratios (NER)42 to increase from 2000 
levels to reach 100 percent by 2015. In addition to raising enrolment, countries need to 
increase primary completion rates (PCR) to ensure Universal Primary Education (UPE). 
Based on recommendations by the UN Millennium Project Task Force, our analysis 
requires that PCR reach 100 percent by 2015. In line with the recommendations by Bruns 
et al (2003), we have adopted the following targets and parameters: 

• The pupil-classroom ratio and the pupil-teacher ratio (PTR) falls to 40; 
• At least one textbook is provided to each student each year; 
• All forms of gender disparity are eliminated at the primary school level through 

the provision of targeted subsidies, toilets for girls and other interventions by 
2005; 

• 100 percent of all teachers are fully trained and qualified; 

                                                 
42 Defined as the number of students in a particular age group enrolled in school divided by the population 
of that same age group 

Box 1: Interventions missing from preliminary resource estimates for Hunger 

 Investments in large-scale irrigation systems 
 Investments in large, mechanized implements 
 Provision of micro credit to rural households 
 Interventions to improve food security of households depending on forests and 

fisheries for their food production 
 Investments to improve access to food in urban areas 
 Investments in rural communications systems, as well as facilities for quality 

testing and control  
 Direct food assistance and public works programs for people in emergency 

situations 
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• One toilet is available per two classrooms (we assume separate toilets for boys 
and girls, so this translates into one toilet per 40 girls or boys); 

• School meals are provided to 50 percent of all students (though the costs for this 
are aggregated under the hunger sector); 

• Teachers’ salaries are maintained at existing levels if they exceed 3.6*GDP per 
capita (World Bank 2002a); if they are lower, we adjust them to this new level; 
and  

• Non-salary recurrent expenditure is estimated based on actual expenditures, 
unless they are below the Bruns et al (2003) norm of 33 percent of recurrent 
expenditure, in which case the latter value is used. 

 
While Bruns et al (2003) forms a benchmark for our resource estimates, we depart from 
the analysis in three important ways:  

1. While we build improvement in the quality of education by moving towards target 
parameters (such as pupil-teacher ratio of 40), we do not separately estimate the 
differences in resource requirements resulting from increased efficiency and 
improved management systems. 

2. We develop year-by-year needs assessments based on projections of the school-
age population over the 11-year period (2005-15). 

3. We calculate total costs rather than incremental spending needed to attain UPE. 
All unit costs are based on local or regional data.  

 
As with other needs assessments, we emphasize that our analysis is restricted to input 
needs in terms of teachers, classrooms, textbooks, and so forth. Equally important for 
achieving good education outcomes are, of course, quality parameters, such as curriculum 
reform. These institutional and policy changes cannot be fully captured in a needs 
assessment and will have to be devised separately once the input needs have been 
identified. 
 
For primary education, the main cause of variation in per capita costs are teachers’ 
salaries, which make up 40 percent of total cost, classroom construction accounting for 
32 percent of the total, and the size of the target student population based on current 
enrolment rates and the demographic distribution. For example, Ghana’s target student 
population for primary education is much higher than in the other countries due to higher 
enrolment rates, which raises per capita costs of primary education. Due to the large share 
of resource needs that is accounted for by recurrent expenditure (in particular salaries) the 
education resource estimates are strongly correlated with GDP (PPP). 
 
At this stage our analysis does not factor in the attrition of teachers from HIV/AIDS since 
much of the necessary data is unavailable. We therefore project that current attrition rates 
will remain constant. This is likely to understate attrition rates and therefore our cost 
estimates for universal primary education (UPE) unless HIV/AIDS treatment for teachers 
is rapidly scaled up. The resources needed for the growing number of HIV/AIDS orphans 
are included in our resource estimate. While the education estimate includes all school-
related interventions, the health resource estimate accounts for care facilities, treatment 
and other non-school related expenses for HIV/AIDS orphans.  
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4.4.2 Secondary Education 
Our projections of net enrolment rates, secondary school completion rates and transition 
rates from primary to secondary schools are based on 2000 data. To estimate the number 
of secondary school students by 2015, we project that the primary completion rate rises to 
100 percent and that the transition rate from primary to secondary schools reaches 80 
percent by 2015.43 The net enrolment rate (NER) for secondary education is then 
calculated by modeling the inflow from primary schools and outflow of secondary school 
students based on graduation and drop-out rates.44  
 
A full course of secondary education is modeled after the school system in each country. 
We assume that the following parameters are gradually met by 2015: 

• The pupil–classroom ratio will go down to 40 or to corresponding national 
targets, depending on which is lower, 

• The pupil-teacher ratio will reach 40 or the national target if the latter is lower, 
• The pupil-textbook ratio will go down to 1, 
• Gender disparity in NER will be eliminated at the secondary level by 2005, 
• Teachers’ salaries are estimated at 1.5 times primary school teachers’ salaries, 
• One toilet will be available for every two classrooms (i.e. one toilet per 40 girls or 

boys),  
• The average school will have 500 students, 
• Every schools will be equipped with a library, a laboratory and sports facilities 

(based on national targets for Uganda), and  
• Non-salary recurrent expenditure is estimated to reach 50 percent of total 

recurrent expenditure.  
 
All unit cost data is based on local and regional cost data. For secondary education, the 
principal cost driver is the size of the target population, which is lowest in Ghana and 
Tanzania. The reason is that our Ghana analysis only includes 3 years of Senior 
Secondary Education, while for Tanzania the initial net enrolment rate and transition rate 
is low compared to the other countries, which leads to a lower number of students in 
school. For this reason the cost of secondary education are therefore not comparable 
between Ghana and the other two countries.  

4.4.3 Adult Literacy Programs 
In our needs assessment model adult literacy programs are scaled up to achieve 100 
percent adult literacy by 2015, so that every illiterate adult will participate in an adult 
literacy program over the coming 11 years. The interventions for adult literacy include 
the provision of instruction materials, training of instructors as well as payment of their 
salaries, and provision of personnel to manage the literacy programs. A complete part-

                                                 
43 For Tanzania we project the transition rate to rise only to 60 percent due to extremely low current levels 
of secondary school enrolment.  
44 For example, the transition rate of students from primary to secondary schools in Uganda is targeted to 
rise from 39 percent to 80 percent by 2015. Based on dropout rates, the proportion of these incoming 
students who will complete secondary school is estimated to reach 84 percent, which translates into a target 
NER of approximately 28 percent by 2015. 
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time course of adult literacy is expected to last one year. We assume that literacy 
programs will take place in existing schools or other public buildings, thus obviating the 
need for additional infrastructure investments. In specific cases, mobile units may be 
required to reach dispersed populations, but these have so far not been included in our 
analysis. The adult literacy costs vary less across countries since no capital investments 
are required and differences in recurrent costs are small.  
 
Several interventions and considerations are not included in our preliminary education 
resource estimates.45  
 
 
 
 
 
 
 
 

4.5 Gender Equality 
In preparing the gender needs assessment we have made assumptions regarding a number 
of targets. Interventions to achieve gender equality that relate to community-based 
awareness campaigns are projected to reach 50 percent of women by 2015. Mass media 
campaigns are assumed to run two times each year to spread awareness about sexual and 
reproductive rights as well as other economic and legal rights. We assume that vocational 
training will reach 25 percent of the adolescent female population by 2015. Finally, 
support to female candidates to contest and participate in national electoral seats will 
target all female candidates for national electoral seats by 2015.  
 
Since country-specific data is sparse and often underreports violence against women, we 
assume that 20 percent of all women are potential victims of domestic violence. It is 
further assumed that 10 percent of all potential victims will require the full range of 
shelter services at one time in their lives by 2015. Sensitization and training campaigns 
targeted at judges, civil servants, police force members and other administrators are 
assumed to reach 50 percent of this target population by 2015.  
 
Women’s National Machineries are severely under funded in all three countries studied 
for this paper. In response, the Task Force proposes to increases the budget of the 
Ministry for Women’s Affairs. Additional financing needs are calculated on the basis of 
government budgets in select countries that are either on track to the meet the MDGs or 
have already met them. All unit costs are based on local or regional data.  
 
As described in the country sections, our results suggest limited variation in the per capita 
resource needs across the three countries. A critical reason is that current coverage of the 
                                                 
45 A full list of recommended interventions, indicating with asterixes those that are not included in this 
preliminary needs assessment work, can be found in Appendix 3: List of Interventions for MDG Needs 
Assessment.  

Box 2: Interventions missing from preliminary resource estimates for Education  

 Provision of Early Childhood Development Programs 
 Capital costs of providing adult literacy 
 Increased demand for teachers due to higher attrition rates due to HIV/AIDS 
 Higher education 
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interventions proposed in this section is close to zero in each country so that the size of 
the target population exhibits little variation. In addition, our available data on unit costs 
for delivering the interventions is limited so that we often had to resort to regional 
averages. 
 
The set of direct interventions for meeting the gender goal accounts for a small share of 
the actions needed to achieve gender equality. Much of the required change will need to 
come from changes in legislation and administrative rules as a first step, and changes in 
social attitudes and norms as a separate step. For many of these changes, it may not be 
possible to estimate the required resources to implement them. This of course does not 
diminish their importance for meeting the MDGs in any way. Instead, countries need to 
develop these actions as part of a national action plan for meeting the MDGs that builds 
upon the initial needs assessment, as outlined in Section 1.3.3.The above analysis 
therefore should be seen as a minimum and necessary set of actions necessary, but by no 
means comprehensive or sufficient to meet the goal of gender equality.  
 
 
 
 
 
 
 
 
 
 
 
 
 

4.6 Health 
Our needs assessment for the health sector builds on the very extensive work that has 
been carried out by many different organizations and individuals in costing essential 
health services.46

 The overall methodology is modeled on the approach of the 
Commission of Macroeconomics and Health in 2001 (CMH 2001), which assessed 
resources required to scale up priority health interventions. As much as possible, we used 
existing resource estimation models in the health field as the basis of our needs estimates. 
Where possible, we attempt to refine and update these models and adapt them to MDG 
timelines and coverage targets. In several areas, models for estimating resource 
requirements either do not exist or are not publicly accessible. Thus, for HIV/AIDS 

                                                 
46 The Millennium Project is particularly grateful to the very generous support received from the following 
people: Stefano Bertozzi, Chris Curtis, Ingrid Cymina, Ernest Darkoh, David Evans, Katherine Floyd, Lynn 
Freedman, Juan Pablo Gutierrez, Eileen Kennedy, Lilani Kumaranayake, Christoph Kurowski, Paula 
Munderi, Jo Paluzzi, Elizabeth Ann Paxton, Burton Singer, Lara Stabinski, John Stover, 
AwashTeklehaimanot, Ron Waldman, Eva Weissman, Edward Wilson, Paul Wilson, and Meg Wirth. 
 

Box 3: Interventions missing from preliminary resource estimates for Gender Equality 

 Monitoring and implementation of laws protecting women’s rights 
 Provision of budgetary and human resources for gender focal points across all 

ministries in the governments 
 Data collection on gender disaggregated statistics on health; education outcomes; 

gender specific violence; access to assets and infrastructure; conditions of 
employment; and political representation.  

 Financial support to women’s organizations 
 Provision of legal assistance to enable women to demand and access basic rights for 

protection from violence and access to assets and employments. 
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treatment, malaria, and to a limited extent in health systems we built our own investment 
models. 
 
An important element of our needs assessment is the inclusion of interventions and 
resources necessary for expanding and improving health systems. Estimating costs for 
this has proved quite difficult since the complex and differing structures of health 
systems defy straightforward categorization. Further, there is little available information 
on what it would cost to improve existing systems to enable them to carry out their 
essential functions effectively and efficiently. We suggest one formulation of health 
system interventions, which we hope will spark more work in this critical field. In terms 
of resource needs, we present an estimate of human resource needs for the three 
countries, and very broad estimates of other interventions required to enhance system 
capacity. We do not, however, include the costs of pre-service training for the newly 
trained health personnel, which we intend to identify in the near future. 
 
As specified in Appendix 3, several interventions and considerations have not yet been 
included in our health resource estimates. Among them are: pre-service health personnel 
training; education of traditional providers to improve treatment and referral; 
environmental interventions and epidemic control for malaria; investments in additional 
health infrastructure; and the provision of essential medicines for health conditions not 
included in the MDGs 

4.6.1 Health Systems 
In addition to disease-specific interventions, health systems need to be strengthened and 
built through (i) scaling up system-wide health human resources, including clinical and 
administrative staff, and infrastructure; and (ii) improving the system’s ability to plan, 
finance, and deliver high-quality health services. This includes: 

a) Strengthening management capacity in the system, 
b) Improving monitoring, evaluation, and quality assurance, 
c) Enhancing community demand for and access to essential interventions, and 
d) Building capacity for health research and development. 

 
Since human resources may be the single most important constraint on scaling up health 
systems – particularly in sub-Saharan Africa – this is a critical area for emphasis. It is 
also an area that is currently explored by a number of organizations including the London 
School of Hygiene and Tropical Medicine, DFID, Rockefeller and Clinton Foundations, 
WHO, and others. Our contribution here is to present a rough estimate of the needed 
human resources for Ghana, Tanzania, and Uganda by 2015. 
 
We used two methods to calculate the 2015 human resource projections. In the first, we 
extracted the human resources required to deliver the interventions from the Mother-
Baby Package and the Integrated Management of Childhood Illnesses (IMCI) costing 
models to the full target population.47

 We adjusted these numbers to reflect additional 
disease areas that would need to be tackled, based on estimates of the ratio of time spent 
                                                 
47 Targets for 2015 were: IMCI 99 percent, ARV 100 percent of people requiring treatment, maternal and 
neonatal interventions 90 percent. 
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on maternal and child health. As a last step, we added the health human resources 
required to massively scale up the provision of ARV and other care to people living with 
HIV/AIDS. The estimates for human resource requirements for ARV care are based on 
experiences of WHO and other organizations in the field. The second method was to use 
ratios of doctors and nurses to population as targets. For this, we used half the GP per 
capita ratio of the UK system (0.3/1000) and the associated nurse to physician ratio (4.4 
nurses/physician) (King’s Fund 2001). These numbers are somewhat higher than the 
ratios recommended in the World Development Report 1993 (MDs: 0.1-0.2/1000 and 
nurses: 0.2-0.4/1000) (World Bank 1993). Both methods yielded similar results for each 
of the three countries. 
 
We should note that this approach to estimating human resource needs has several 
limitations. They include a reliance on poor quality data on current provider numbers, 
uncertainty surrounding future prevalence levels of child, maternal diseases and 
HIV/AIDS, and estimates about the ratio of health staff time spent on the three core 
conditions. Another important constraint to obtaining a robust estimate of human 
resource needs is the choice of delivery systems for the key interventions, which will 
determine the number and type of health workers required. The ongoing efforts of the 
Global Health Trust and its partners will make an important and much overdue 
contribution to the discussion of health human resources. We assess the other health 
system elements as follows: 

1. Strengthening human resources 
Recognizing that low salaries are a major constraint to building adequate human 
resources capacity, we doubled the current salaries of health personnel in line with CMH 
(2001). Given that salaries account for approximately 40 percent of total direct health 
costs, this added 40 percent to our cost estimates. 

2. Operating existing infrastructure 
We use countries’ own estimates of numbers of health posts, health centers, and assess 
the following recurrent costs: 5 percent of total capital stock for each of operations and 
maintenance, and administration, for an additional 10 percent of total capital stock. With 
the massive scaling of health services by 2015 there will be a need to build new 
infrastructure and to upgrade existing facilities. The corresponding resource needs were 
difficult to estimate, given uncertainties about existing capacity and service delivery 
models that differ significantly for each of the countries. At this point, using generic 
assumptions on the cost of building hospitals, health centers, and health posts, we 
estimated that for the three countries, doubling existing infrastructure by 2015 would cost 
in the range of $1.5 to $4.0 per capita annually, including operations and maintenance. 

3. Strengthening management capacity in the system 
This includes improving the ability to plan, budget, supervise staff and manage supplies 
at Ministry of Health and district health office levels and ensuring transparency in 
accounting and financial management. We costed this at 20 percent of direct health costs 
(15 percent in annual administration and overhead and 5 percent annually to upgrade 
these functions). 
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4. Improving monitoring, evaluation, and quality assurance 
This includes data gathering, vital registries, epidemiological surveillance, regulation of 
service delivery, formulation of policy guidelines, and implementation of quality 
assurance schemes. This was estimated to add 15 percent to direct health costs. 

5. Enhancing community demand for and access to essential service 
This includes eliminating user fees, awareness campaigns, information, education and 
communications (IEC) programs for consumers and traditional providers, transportation 
to and communication with clinics and hospitals. Many of these elements are costed in 
other categories (e.g., transportation and communication under health infrastructure). 
Mass media campaigns and IEC program costs are itemized separately for each country. 

6. Building capacity for research and development 
This includes enhancing the ability of countries to design and carry out clinical and 
operational research on health priority areas. We estimated this at 2 percent of direct 
health costs. 

4.6.2 Child Health 
The analysis of child health interventions is based on the WHO and UNICEF Integrated 
Management of Childhood Illnesses (IMCI) strategy and includes vaccination for the 
major childhood diseases. IMCI includes both prevention and treatment interventions. In 
our approach, several essential preventive interventions are addressed in other sectors, 
such as hygiene education and the provision of insecticide treated nets, together with 
other demand-side interventions. The investment model we developed is based on the 
WHO IMCI costing tool,48

 which has been updated and expanded to incorporate both 
primary and tertiary level health costs. In addition, the model now covers the full period 
from 2005 to 2015. We have further updated drug costs to 2002 and made the model 
“dynamic” to project a gradual scaling up of interventions through to 2015. 
 
While the underlying model takes into account demographic, epidemiological and 
behavioral information, the coverage target for each intervention is set to universal 
coverage, defined as 99 percent of sick children and infants for 2015. This is based on 
expert opinion in the recently published Child Survival series in the Lancet that suggest 
that universal coverage of primary interventions can prevent 63 percent of child deaths in 
the 42 selected countries (Jones et al 2003). 
 
Due to limitations in the available data on the percentage of sick children taken for 
medical care, proxies have been used to estimate baseline coverage levels. For Tanzania, 
for example, the 1999 Reproductive Health and Child Survey includes data on the 
percentage of children with fever or cough taken to a health facility or provider (68 
percent) (URT 2000a). We use this data as a proxy for the percentage of sick children 
provided with medical care. Coverage rates of immunization interventions and other 
country-specific epidemiological and demographic data were taken from the most recent 
DHS surveys. All epidemiological and behavioral assumptions of the model are based on 

                                                 
48 Personal communication Eva Weissman 
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best medical practice and expert opinion. For example, it is assumed that 1 percent of all 
patients with diarrhea develop dysentery. 

4.6.3 Maternal and Reproductive Health 
The costing of interventions for reaching the maternal health goal is based on the WHO 
Mother-Baby Package, which was updated to reflect changes in treatment protocols and 
drug prices. The accompanying models have been expanded to include contraception for 
all women requesting it aged 10-49 years, instead of postpartum women only. 
Contraceptive methods have been expanded to include the female condom and male 
sterilization. The provision of safe abortions and treatment, counseling of men, of 
obstetric fistula have also been included in the model. Similar to the changes made to the 
IMCI tool, the Mother-Baby Package has been made ‘dynamic’ to allow for the explicit 
modeling of a gradual multi-year scaling up of interventions. 
 
The interventions assessed in the maternal model are listed in Appendix 3. The target 
indicators for the maternal model are: 

• Percentage of women with access to emergency obstetric care, 
• Percentage of women with access to antenatal care, 
• Percent of deliveries performed by skilled attendant, and 
• Contraceptive prevalence rate for women aged 10-49 years. 

 
The targets for emergency obstetric care and antenatal care are set at 90 percent of the 
population in need. The required number of antenatal care visits per pregnancy is 
assumed to be four, as stipulated by the most recent WHO guidelines (WHO 2002b). 
Given the low levels of current access to emergency obstetric care, assuming 80 percent 
effectiveness of the interventions on treating bleeding, infection, eclampsia and 
obstructed labor, we estimate that the target provision of emergency obstetric care49

 can 
have a potential life savings of approximately 43 percent. Using the same effectiveness 
assumption, access to safe abortion and timely treatment of abortion complications can 
save approximately another 10 percent of deaths. When added to the impact of widely 
available contraception to prevent unwanted pregnancy and antenatal care, this integrated 
set of interventions has potential to reduce maternal mortality by three quarters. 
 
Current coverage levels for antenatal care are difficult to estimate due to a lack of data 
and definitional problems. The case of Uganda helps to illustrate this point. While 94 
percent of women are reported to receive at least some antenatal care, only 42 percent 
make four or more visits per pregnancy as recommended by the WHO (1994). Moreover, 
the quality of this coverage is often inadequate. For example, in Uganda less than 20 
percent of women receiving antenatal care were informed of signs of pregnancy 
complications (UBOS 2001). The baseline coverage of antenatal care is estimated by 
multiplying the reported coverage level for antenatal care by the ratio of the average 
                                                 
49 EOC includes specific interventions to manage "emergency" obstetric complications. Interventions may 
be intravenous antibiotics, oxytocics or anti-convulsants, management of abortion complications, 
management of postpartum bleeding, assisted delivery for prolonged labor such as vacuum or forceps 
delivery, blood transfusion, and/or cesarean section. See 
http://cpmcnet.columbia.edu/dept/sph/popfam/amdd/ 
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number of antenatal visits to the recommended four visits per pregnancy. Other country-
specific epidemiological (e.g., STD prevalence) and demographic data (e.g., crude birth 
rate) are taken from the most recent DHS surveys and United Nations Population 
Division projections. 

4.6.4 HIV/AIDS 
The interventions for prevention, care and treatment of HIV/AIDS are based on the set in 
the UNAIDS (2002b) costing study, which sets the standard in estimating resource needs 
for reversing the spread of HIV/AIDS. The interventions assessed in the HIV/AIDS 
model are listed in Appendix 3. Specific activities to support orphans are included in the 
UNAIDS study, since they are critical for achieving not only the HIV/AIDS and child-
health Goals, but also the education Goals. It should be noted that all direct school-related 
costs are covered in the section on education. 
 
There are a number of efforts under way to assess resources required to scale up 
HIV/AIDS prevention and treatment interventions. The Futures Group, in cooperation 
with UNAIDS, has developed comprehensive models for analyzing the resources 
required for preventing and treating HIV/AIDS (The Futures Group 2002). The three 
models (Estimation and Projection Package (EPP), Spectrum, and the AIDS Resource 
Needs Model) project a country-specific profile of the HIV/AIDS epidemic, its 
consequences, and the costs of expanding the response to the epidemic. These final costs 
are based on local unit costs, current coverage, and the projected profile of the epidemic. 
Resource estimates based on these models are in the process of being vetted by 
governments and are not publicly available at this time. 
 
In the absence of these country-level results, our analysis of costs for prevention and care 
(orphan support, treatment of opportunistic infections, and palliative care) is based on 
regional UNAIDS estimates (UNAIDS 2002), which we adjust using national prevalence 
and population data to obtain country-level estimates of the resource requirements. For 
HIV/AIDS treatment, we built a model to predict the cost of achieving universal coverage 
by 2015. The costs include drugs, personnel, and laboratory time. It is assumed that the 
price of first line ARVs will decline to the level recently negotiated by the Clinton 
Foundation by 2007. A critical result of this model is the significantly increasing need for 
ARV treatment over the eleven-year period due to the accumulation of patients whose 
life expectancy increases thanks to the ARV treatment they receive. For example, it is 
estimated that in Uganda approximately six times more people will require ARV 
treatment in 2015 than in 2007, even though the disease incidence is not projected to rise 
by much. 
 
We emphasize that our analysis of resource needs for HIV/AIDS remains very 
preliminary and will need to be replaced by detailed country-level assessments using 
local input data, as currently carried out by UNAIDS. 

4.6.5 Malaria 
The malaria needs assessment is divided into prevention and treatment interventions. At 
this stage of the analysis, ITNs are the only prevention measure that has been assessed in 
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detail. Some environmental interventions such as improving sanitation are included in the 
water and sanitation sector. The target for ITN provision is set at 7 nets for every 10 
people, based on Curtis et al (1998). Our projected unit costs for ITNs are derived from 
project studies in Kenya in which teams distributed and re-treated new nets as reported by 
UNICEF (at $1.40 and $0.40 per unit, respectively (Curtis et al 1998)). In addition to the 
cost of ITNs our analysis includes the resources required for personnel, overhead, 
vehicles, maintenance and fuel. 
 
The malaria treatment model includes both diagnostic testing and the treatment of 
complicated and uncomplicated malaria. We set the target for malaria treatment at 90 
percent of all clinical episodes of malaria, which is estimated based on national reported 
incidence rates for malaria. We further assume that all malaria cases receive appropriate 
treatment that takes account of drug resistance. For our countries this means that all 
malaria episodes will be treated with artemisinin-based combination therapy as first line. 
 
The primary data source on current treatment coverage is the WHO-UNICEF 2003 Africa 
Malaria Report (WHO and UNICEF 2003), which contains country-specific coverage 
levels of treatment for children. The report also contains information on national 
antimalarial treatment policies. For all countries, the model separately estimates the 
resources required for treating cases of complicated (hospital-based) and uncomplicated 
(community-based) malaria. 

4.6.6 Tuberculosis 
Our needs assessment for treating tuberculosis is taken directly from the recent analysis 
undertaken by the Stop TB Partnership (Floyd et al 2002), which builds on country-
specific analyses in the 22 high-burden countries. Targets for treating TB are based on 
the Global Plan to Stop TB: (i) detect 70 percent of new smear-positive cases, and (ii) 
cure 85% of detected smear-positive cases. The analysis covers several TB control-
specific activities, including DOTS, general health system costs associated with 
treatment, and technical assistance by international agencies to reach the World Health 
Organization tuberculosis control targets. The TB costs were then extrapolated to other 
countries on the basis of their disease burden  

4.6.7 Access to Essential Medicines 
We are not aware of any systematic analyses of the interventions required to build a 
national system to ensure access to essential medicines (ATEM). The UN Millennium 
Project Task Force on ATEM has outlined recommendations to ensure availability, 
affordability and appropriateness in use of essential medicines, which forms the basis of 
our analysis. The full list of recommendations to improve access to essential medicines 
can be found in the report of the Task Force subgroup on Access. 
 
To account for the costs of ensuring provision, distribution, and quality control of 
essential medications, we have incorporated an additional 30 percent of the base drug 
price in the price of medicines in all of the health models. Interventions to enhance 
community demand and to ensure appropriate drug use have been addressed as part of the 
health system resource estimates. The remaining interventions proposed by the ATEM 
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Task Force are in the realm of policy and have not been included in the resource 
estimates. 

4.6.8 Potential Savings Due to Preventive and Synergistic Interventions 
Our initial health needs assessment, along with much of the previous work in this field, 
assumed constant prevalence of key conditions in projecting future costs. Over an 11-
year period, this assumption is likely inaccurate. For one, massive scaling-up of 
effectively delivered prevention interventions will reduce incidence. Second, 
interventions outside the health sector, like providing clean water, lowering indoor air 
pollution, and building roads from villages to cities with functioning emergency obstetric 
care facilities (coupled with appropriate community education), can dramatically reduce 
the incidence of child diarrhea, acute respiratory infections and maternal deaths. As 
described in the methodology section of this paper, the synergies among the large number 
of interventions presented in this report are complex. We have accounted for the possible 
savings on treatment costs of several preventative interventions. For this analysis we 
assume effectiveness to be the median value for levels achieved in different settings 
(except HIV/AIDS where we use a modeled projection). 
 
To account for synergies across interventions we make the following assumptions: 

• Condom use by all men in all short relationships and commercial contacts can 
reduce HIV/AIDS incidence by 80 percent (Van Vliet 2001).50 

• Water and sanitation interventions including latrines, adequate water quantity and 
quality, and education on hand washing can together reduce diarrhea morbidity by 
up to 65 percent. In our country estimates we adjust this coverage to reflect the 
MDG coverage goal for the country for sanitation, water quantity and quality 
(World Bank 2003d). 

• Substituting clean cooking fuels for domestic biomass fuels can reduce acute 
respiratory infections by approximately 30 percent (IIPS 1997; Ezzati et al 
2002).51

 In the country calculations this was included for half the number of 
people without access to clean cooking fuels in line with the water and sanitation 
targets. 

• Insecticide treated nets distributed to 60-70 percent of the population can reduce 
malaria incidence by approximately 60 percent (Rowland et al 2002). 

 
By 2015 these selected synergies have the potential to save 20-35 percent of the total 
health costs. These savings are included in our country health sector estimates, which 
have been reduced by the corresponding amount. The potential savings of lives and 
resources demonstrate the importance of implementing a full range of interventions, 
across multiple sectors to make significant progress in achieving the Millennium 
Development Goals. 

                                                 
50 Note: for the three countries, condom use at last high risk sex in the 15-24 age group (UNDP 2003a) is 
40-50 percent today, so we estimate the overall reduction in HIV incidence due to additional condom use to 
be in the range of approximately 40 percent. 
51 Range of 21-44 percent for acute lower respiratory infections and 24-64 percent for all acute respiratory 
infections from Ezzati and Kammen (2002). 
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4.7 Environmental Sustainability (Target 9) 
Unfortunately, the current formulation of the MDG, which focuses on “environmental 
sustainability” and “reversing the loss of environmental resources” does not translate 
directly into quantified objectives that could form the basis for targeted-oriented policies 
and investment strategies. Moreover, available environmental action plans do not make 
proposals for concrete targets, either. To address their key environmental challenges, 
African countries will first need to set quantified outcome objectives – to be achieved by 
2015 – on the basis of the best available science.52 Examples might include defining a 
target nutrient load in key rivers or halting net deforestation. 
 
While science can inform the choice of environmental objectives, our understanding of 
the natural world is not robust enough to set targets on the basis of science alone. In 
particular, countries need to take into account trade-offs between environmental and 
socioeconomic objectives. For example, many African countries have severely 
underdeveloped hydropower and water storage infrastructure, and will likely need to 
build additional dams to ensure adequate water supply during periods of low rainfall and 
to generate the electricity necessary for poverty reduction and economic growth.  
 
The process of setting quantified environmental objectives needs to balance these 
competing needs and critically reflect gaps in our current understanding of the local 
environment. This makes it at base political process that needs to be conducted in a 
transparent manner and involve all critical stakeholders. An analysis like the needs 
assessments presented in this paper need to build upon these processes on a nation-by-
nation case. At this stage we do not have sufficient information for Ghana, Tanzania and 
Uganda to propose quantified environmental objectives. In addition, we were unable to 
find information on human and financial resources required to deliver specific sets of 
interventions. For this reason we cannot offer quantitative resource estimates for 
achieving environmental sustainability.  
 
Of course, we do not suggest that Target 9 can be met without a significant scaling up of 
financial and human resources. We believe the opposite is the case. For example, 

                                                 
52 For example, the Millennium Ecosystem Assessment (www.millenniumassessment.org) will synthesize 
by early 2005 the best available scientific information on the state of ecosystems and the services they 
provide. It will also outline policy options, which can assist countries in defining their environmental 
targets and strategies. 

Box 4: Interventions missing from preliminary resource estimates for Health 

 Pre-service health personnel training 
 Education of traditional providers to improve treatment and referral 
 Environmental interventions and epidemic control for malaria 
 Investments in additional health infrastructure 
 Costs of essential medicines for health conditions not included in the MDGs 
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countries will need to invest substantially in human resources to improve the 
management of their ecosystems, pass and enforce environmental regulation, strengthen 
training, research and education of the general public.  
 
To develop national needs assessments for the environment we recommend that 
governments begin by assessing the human and other resources required for the 
implementation of existing environmental strategies. Examples include national action 
plans for the environment as part of their obligations as signatory to one of the big 
environmental conventions, such as the Convention to Combat Desertification (CCD), the 
Framework Convention on Climate Change (FCCC), the Convention on Biological 
Diversity (CBD), the Convention on Wetlands of International Importance (Ramsar). 
Such an analysis would require an extensive process of consultation with provincial and 
district authorities, as well as communities, which are often more directly involved in the 
management of natural resources than the central government. The process will therefore 
take a long time to complete and require significant human and financial resources. We 
do feel, however, that this is the most viable approach to formulating environmental 
policies that will be backed up by the resources necessary for their implementation. 
 
Meanwhile, it would be relatively straightforward to carry out needs assessments for 
some specific investments that contribute to meeting Target 9. Indeed, our MDG needs 
assessment already addresses several interventions that contribute directly to 
environmental sustainability and have been included under other intervention areas. They 
are: 

• Increasing access to improved fuels, which will lower household demand for 
biomass and thereby contribute to the slowing of land degradation including 
deforestation. It will also reduce indoor and outdoor air pollution. 

• Significant investments in sewage and other wastewater treatment, which will 
reduce pollution of surface water with pathogens, nutrients and chemicals. In turn 
this will slow the degradation of watersheds and freshwater ecosystems through 
eutrophication and other processes. 

• Investments in improved water management for agriculture, which have been 
included under the analysis of the hunger goal. They will help contain water 
logging, salinization and other processes of agricultural land degradation.  

• Investments in soil conservation and increased soil fertility, which will further 
reduce the pressure to convert natural habitats into agricultural land. 
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Several interventions and considerations are not included in our preliminary 
environmental sustainability resource estimates.53 
 
 
 
 
 
 
 
 
 
 
 
 
 

4.8 Water Supply and Sanitation (Target 10) 
The needs assessment for water and sanitation builds on existing work in this area 
including studies carried out by the Cambridge Economic Policy Associates (Palmer et al 
2003), the Global Water Partnership (GWP 2000), the Water Academy France (Smets 
2003), WaterAid (Terry and Calaguas 2003), and the World Water Council (WWC 
2000a). In addition, guidance from the UN Millennium Project Task Force on Water and 
Sanitation has been instrumental in guiding the analysis.  
 
Water and sanitation interventions are summarized in Section 3.7 and listed in Appendix 
3. The water and sanitation resource estimates remain incomplete since the following 
interventions have not yet been quantified in the analysis: 

• Soakaway pits for treating and disposing of sullage 
• Large-scale infrastructure for water storage and transport 
• Infrastructure for flood management and control 
• Upgrading of existing water and sanitation infrastructure 
• Advanced wastewater treatment for industrial effluents and other chemicals 
• Integrated Water Resources Management (IWRM), including hydrological 

monitoring systems 
 
Our analysis differentiates between rural and urban areas due to the major differences in 
existing coverage, applicable technologies and unit costs. To account for the need to 
gradually build up interventions and the human and organizational resources that deliver 
them, we tentatively project a linear scaling up of investments. The needs assessment 
model is flexible so that this assumption can be easily modified. The costs for O&M are 
applied to the full stock of infrastructure. Finally, water supply and sanitation facilities 
for schools and hospitals have been included in the education and health sector analyses, 

                                                 
53 A full list of recommended interventions, indicating with asterixes those that are not included in this 
preliminary needs assessment work, can be found in Appendix 3: List of Interventions for MDG Needs 
Assessment.  

Box 5: Interventions missing from preliminary resource estimates for Target 9 on Environmental 
Sustainability 

 No resource needs have been estimated beyond the interventions relating to 
environmental sustainability that have been addressed in other intervention areas 
(i.e. switch away from biomass towards cleaner cooking fuels, wastewater 
treatment, environmentally sustainable water management for agriculture, and soil 
conservation) 

 Particular needs that have so far not been quantified in our analysis are human and 
institutional resources for environmental management and for integrating the 
principles of environmental sustainability into sector policies. 
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respectively, with the exception of water supply for schools, which has been included in 
this section.  

4.8.1 Water Supply and Treatment Infrastructure 
Coverage data for access to water supply is based on preliminary estimates for 2002 that 
have kindly been provided for this study by the JMP. We have corroborated these revised 
estimates with national sources and have also included estimates of the percent of 
existing infrastructure that is not functioning, assuming that these facilities will be 
gradually rehabilitated until 2015 at 50 percent of the replacement cost. Data from the 
most recent DHS for each country is used to approximate the percentage of users having 
access to a particular technology. The data suggests considerable variation in coverage 
across countries and between urban and rural areas. We have applied simple rules to 
project which technologies will be used for increasing access to water and sanitation, 
respectively.  
 
For rural water supply we estimate the relative shares of each technology according to the 
following principles:54 

1. Avoid increase in number of people depending on rainwater where unsustainable 
throughout the year 

2. Limit growth in public standposts to the rate of population growth over the period 
to increase revenue collection; 

3. Assume that the share of household connections will reach the same proportion of 
the population as public standposts by 2015; 

4. Place the primary focus on water sources that require little or no treatment and 
impose minimal distribution costs, such as groundwater, spring water, upland 
water that reach consumers by gravity, and rainwater, and 

5. To increase the share of boreholes to half the share of improved dug wells, as 
defined by the JMP, subject to technical feasibility. 

 
For urban water supply, we use the two basic principles: 

1. To improve revenues from user charges, shift from standposts to household 
connections; and 

2. Limit growth in access to dug wells, boreholes and public standposts 
approximately to population growth rates. 

 
Capital costs for each type of technology vary across countries and have been collected 
from a number of sources, including WHO and UNICEF (2000b), national water 
ministries, project documentation from multilateral and bilateral organizations, and 
NGOs. Unfortunately, data on capital cost tends not to be differentiated by urban and 
rural areas. Two opposing trends make it difficult to estimate the cost differential 
between urban and rural areas. On the one side, capital costs and salaries tend to be much 
higher in urban areas. On the other, lower population densities and longer distances can 
imply a higher cost of providing rural populations with access to water. On balance, we 
                                                 
54 Albert Wright, co-Coordinator of Task Force 7, has kindly provided us with these principles. They 
should, however, not be misinterpreted as rules. Instead, countries must develop their own coverage targets 
based on local needs and preference. 



Millennium Development Goals Needs Assessment 
Specifying Targets and Estimating Resource Needs 

110 

assume that rural capital costs for boreholes, rainwater collection and dug wells are about 
40 percent of the urban cost, while household connections and public standposts are 
assumed to be twice as expensive as in denser urban areas. The results reported in this 
paper do not yet include simple soakaway pits for treating and disposing of household 
sullage, due to the difficulty of defining appropriate design standards and corresponding 
financing needs.  
 
In addition to the resources required for water supply infrastructure, we include the cost 
of water provision and general operation and maintenance expenses. While some data 
exists on the price of water, mainly in urban areas, we have not been able to identify 
reliable data on the cost of providing water. The high variation in the cost of providing 
water locally was a complicating factor. A second problem is that many countries provide 
direct and indirect subsidies to the cost of drinking water so that available cost data is 
insufficient for approximating the true cost of providing clean water. For these reasons 
we have included the cost of treating and providing clean drinking water in overall O&M 
expenses.  
 
Based on information provided by various members of the Task Force, the cost of 
maintenance and operation, including the cost of providing drinking water, ranges 
between 5 and 10 percent of the capital replacement cost.55 Accordingly, this range has 
been applied to the different technologies depending on the complexity of their 
maintenance.  
 
Section 3.7 above describes how community mobilization and awareness building need to 
accompany the provision of new water supply and sanitation infrastructure. These 
interventions can require substantial resources that need to be included in an MDG needs 
assessment. Typically, though, awareness-building programs for water supply and 
improved sanitation are combined into a single campaign. To avoid double counting, we 
have therefore estimated the resource needs of all community mobilization programs as 
part of the sanitation needs assessment described below.  

4.8.2 Sanitation and Wastewater Treatment Infrastructure 
Coverage data for access to sanitation is based on preliminary JMP estimates for 2002. In 
contrast to water supply, no reliable data was available on the extent of sanitation 
infrastructure that is not functioning. Based on interviews with experts, we assume 
conservatively that 15 percent of sanitation infrastructure is defunct. Just as for water 
supply infrastructure, we project that these facilities will be rehabilitated by 2015 at half 
the cost of construction.  
 

                                                 
55 Estimating human resources, administrative capacity and related costs pertaining to the maintenance of 
water and sanitation is extremely difficult. For example, staff requirements for water and sanitation systems 
can vary between 2 and 10 employees per 10,000 users depending on the complexity of the system, its 
efficiency and the extent to which automation or labor-intensive approaches are used (personal 
communication Mike Muller). 
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In line with our analysis of water supply, the current coverage of sanitation technologies 
was derived from the most recent DHS data. The relative technology shares for rural 
sanitation were estimated based on the following assumptions: 

1. Make no additional public investments in the extension of conventional sewerage, 
simplified sewerage, or in septic tanks, except where such sewerage can be linked 
to high density housing areas, residents from whom costs can be recovered, or to 
effluent use for agriculture; and 

2. Split the remaining service gap equally between pour flush toilets, VIP, and pit 
latrines. 

 
For urban sanitation the applied set of assumptions is: 

1. Limit increase in connections to conventional sewerage to connectable areas 
within the current sewerage boundaries, assuming that existing conventional 
sewerage has enough capacity for twice the current population coverage; 

2. Provide simplified sewerage for at least 50 percent of those with house connection 
to public water supplies; 

3. Discourage growth in septic tank use, and limit any such growth to no more than 
10 percent of the current level;56 

4. Distribute the rest of the coverage gap equally between the pour flush, VIP, and 
pit latrines, and  

5. Provide properly attended and maintained public toilet facilities in congested 
public places, as done by Sulabh International in India. 

 
Capital costs have been collected from the same sources as for the cost of water supply. 
We distinguish between two sets of operating costs for sanitation systems. First, the 
resources required for maintaining the physical infrastructure, including local treatment 
of the excreta, such as emptying of pit latrines, VIPs and septic tanks. Based on 
information provided by the Task Force we estimate total O&M costs to be between 5-10 
percent of capital cost.  
 
On-site education accompanying the rollout of infrastructure is required to promote 
proper use, operations and maintenance of sanitation facilities. Available cost estimates 
range from below 10 percent (Académie de l’Eau 2003) of capital cost globally to 15 
percent in South Africa57 and 20 percent in India.58 We have used the latter estimate for 
our calculations, which accounts for the full range of activities accompanying the 
installation of new sanitation facilities.  
 
As described in Section 3.7.3, some wastewater treatment may be required for sewered 
sanitation systems – particularly in densely populated urban areas or in the vicinity of 
fragile freshwater ecosystems, such as shallow lakes. Our tentative target for wastewater 
treatment is to provide primary or secondary treatment to a total of approximately 60 
percent of all households with access to conventional or simplified sewers. We currently 

                                                 
56 The reason is that while septic tanks are a very good means of disposing of human excreta if properly 
maintained, experience has shown that systematic maintenance and regular emptying is difficult to ensure. 
57 Personal communication Mike Muller. 
58 Personal communcation Susmita Shekar, Sulabh International. 
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exclude tertiary and advanced industrial wastewater treatment from this analysis because 
we assume that these investments can and should be financed by the private sector, which 
generates the contaminated wastewater. It can, however, be argued that industrial 
wastewater treatment ought to be part of publicly provided infrastructure to facilitate the 
creation of urban employment opportunities while safeguarding the health of the 
population as did countries in Europe and North America. Evidence from India suggests 
that this may indeed be the case. The Indian government is struggling to enforce its 
wastewater treatment program without driving small industries that cannot afford to pay 
the cost out of business.59 

4.8.3 Hygiene Education and Behavior Change Programs 
As in other areas, public education and behavior change programs can take a number of 
forms including community workers, mass media campaigns, formal integration of water 
and hygiene education into school curricula and so forth. The best approach typically 
comprises a mix of these interventions and will be time and context specific. Our needs 
assessment of hygiene education and behavior change programs focuses on two core 
components: (i) mass media campaigns to promote hygienic behavior and to discourage 
wasteful consumption of water; and (ii) water and sanitation education at primary 
schools. These two sets of interventions complement community-based building 
programs that precede and accompany the rollout of infrastructure. 
 
In the absence of specific estimates for the water and sanitation sector, resource estimates 
for mass media campaigns and education components at primary schools are based on 
budgets for equivalent awareness campaigns and prevention programs against HIV/AIDS 
(UNAIDS 2002). We assume, conservatively, that each country runs a mass media 
campaign once every two years.  

4.8.4 Water Storage, Transport and IWRM 
The country needs assessments presented in this paper do not quantify countries’ water 
storage needs for meeting the MDGs. Doing so would require a detailed country specific 
assessment taking into account water consumption for productive and domestic use, 
economically viable storage potential together with an appraisal of adverse impacts on 
the environment and the need for resettlements. The World Commission on Dams 
highlights how difficult it is to reconcile economic, social and environmental needs 
(WCD 2000) – an effort that goes beyond the scope of this paper.  
 
Nevertheless, we emphasize the importance of meeting needs for water storage 
infrastructure as part of a national MDG planning effort. Back-of-the-envelope 
calculations suggest that countries in sub-Saharan Africa might need to invest between 
$150 and $700 per capita to reach a level of water storage infrastructure equivalent to 
South Africa’s (Grey 2004b). Spread out over the ten years between 2005 and 2015, these 
investments would amount to $15 to $70 per capita. We do not know if these figures 
represent the right order of magnitude of investments required or what share of these 
investments might be amenable to private financing. Given the importance of water 

                                                 
59 Personal communication William Cosgrove. 
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storage in the sub-humid tropics of Africa this area requires urgent attention and more 
analytical work. 
 
Integrated Water Resources Management in Ghana, Tanzania, and Uganda consists 
largely of improved policies and coordination mechanism. While successful IWRM will 
require resources, these are difficult to quantify and have so far not been included. We 
are not aware of any detailed needs assessments for IWRM in sub-Saharan Africa. A 
draft study prepared by the Danish Ministry of Environment estimates that implementing 
IWRM in the Central Asian and Eastern European countries might cost between $0.03 
and $0.35 per capita.60 These results suggest that per capita investment needs for IWRM 
may be very modest. 
 
Several interventions and considerations are not included in our preliminary water and 
sanitation resource estimates.61 
 
 
 
 
 
 
 
 
 
 
 

4.9 Improving the Lives of Slum Dwellers (Target 11) 
We suggest that national needs assessments for Target 11 focus on the four intervention 
areas outlined in Section 3.8: (i) improving security of tenure; (ii) housing and shelter; 
(iii) urban infrastructure and basic services; and (iv) preventing the formation of new 
slums. The analysis is complicated by the fact that many services, such as health and 
education, but also water supply, sanitation, and other urban infrastructure services are 
explicitly included under other MDG Targets. To avoid double counting they can be 
stripped out of a needs assessment for Target 11, even though these interventions are 
typically provided as an integrated package under the umbrella of “slum upgrading”. 

4.9.1 Defining the Target 
As a first step, countries need to identify the target population for each set of 
interventions. Following the interpretation of Target 11 by the UN Millennium Project 
Task Force on Improving the Lives of Slum Dwellers we aim to improve the lives of 100 
million slum dwellers globally and to halt the formation of new slums by 2006. UN-
Habitat estimates that by 2020 halting the formation of new slums may reduce the 
                                                 
60 Personal communication Torkil Jønch-Clausen. 2004.  
61 A full list of recommended interventions, indicating with asterixes those that are not included in this 
preliminary needs assessment work, can be found in Appendix 3: List of Interventions for MDG Needs 
Assessment.  

Box 6: Interventions missing from preliminary resource estimates for Water and Sanitation  

 Soakaway pits for treating and disposing of sullage 
 Large-scale infrastructure for water storage and transport 
 Infrastructure for flood management and control 
 Upgrading of existing water and sanitation infrastructure 
 Advanced wastewater treatment for industrial effluents and other chemicals 
 Integrated Water Resources Management (IWRM), including hydrological 

monitoring systems 
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number of slum dwellers by as much as 700 million compared to a baseline scenario 
(Flood 2004). Of course the latter estimate is subject to high uncertainty.  
 
The Millennium Declaration provides no clear indication of how the global Target can be 
translated into national objectives. We therefore propose to calculate a country’s “share” 
of the 100 million slum dwellers, whose lives are to be improved by 2020, by multiplying 
the country’s percentage share of the global number of slum dwellers with 100 million. 
Using this approach, Tanzania would need to improve the lives of 1.2 million slum 
dwellers by 2020. To get a sense of how many potential slum dwellers would need to be 
provided with decent housing as well as access to social and infrastructure services to halt 
the formation of new slums, we assume that the proportion of slum dwellers as a share of 
the total urban population will remain constant until 2020. Based on UN Population 
Division data (UN 2002a) this would imply that interventions for stopping slum 
formation would need to be applied to more than 11 million people in Tanzania in 
addition to the 1.2 million people whose slums are to be upgraded. 
 
These targets rely on sparse data of poor quality and are therefore subject to a high degree 
of uncertainty. In addition, it is practically difficult to effectively distinguish between 
upgrading slums and preventing the formation of new slums by investing in growing 
settlements. For this reason we encourage countries to set their own operational targets 
that are consistent with the MDGs.  
 
Another set of targets concerns the service and infrastructure standards that are deemed 
compatible with the MDGs. Since the cost of slum upgrading can vary by a factor of 5 
depending on the standards used (Banes et al. 1996), the choice of standards can have a 
major impact on the resources required to meet the target. Since no standards exist for 
slum upgrading, the choice of standards needs to be made locally on the basis of 
community preferences, available finance, and population density.  

4.9.2 Estimating Needs 
A few studies have looked into the resources required to upgrade slums. Based on Banes 
et al. (1996) the Cities Alliance estimates that roughly $500 per person are required to 
upgrade a slum. This estimate includes investments in housing and infrastructure, such as 
roads, water and sanitation, as well as energy services. Other studies that have looked 
into the cost of slum upgrading include GHK Group (2000) and Kessides (1997). UN-
Habitat has recently commissioned a global cost estimate for meeting Target 11 that 
draws on the previous work (Flood 2004). 
  
In addition to the difficulties involved in defining the coverage targets and service 
standards, four obstacles render it difficult to carry out robust resource estimates for 
Target 11. First, we were unable to locate specific cost data for Ghana, Tanzania, and 
Uganda. Available data reported in the literature suggests a very wide range in unit costs, 
so that it becomes difficult to extrapolate from existing data.  
 
Second, the nature of appropriate interventions is context specific. This applies in 
particular to improving the security of tenure. Only in relatively few instances is freehold 
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the best alternative in sub-Saharan Africa. In the presence of customary land management 
practices and large renters’ markets in slums, other means of improving the security of 
tenure become preferable (c.f. Durand-Lasserve and Royston 2002, UN Millennium 
Project 2004c). The costs involved in different tenure regimes vary tremendously so that 
it becomes difficult to carry out a robust resource estimate without detailed local 
knowledge.  
 
Third, in contrast to many interventions in rural areas, slum upgrading requires a high 
degree of coordination and offers the prospect for substantial private co-financing of 
investments. Consequently, the resource requirements for meeting Target 11 depend 
heavily on means of implementation. For example, community-led slum upgrading has in 
many cases been shown to be less costly than programs led by governments, local 
authorities or donors, since it lowers the financial cost of coordination and raises private 
cash and non-cash co-financing from households. Similarly, in cases where substantial 
resources exist in urban areas, markets may be able to provide many of the services and 
investments required provided that appropriate regulatory schemes are put in place and 
properly enforced. In other instances, programs led by a local authority in conjunction 
with the national government may offer the best prospect of moving quickly to scale.  
 
Finally, it remains to be clarified which set of interventions can be applied to prevent the 
formation of new slums. In practice this is likely to involve a mix of upgrading existing 
slums as well as providing new green field developments. Since the costs of the former 
tend to be significantly higher, it is important to define the right policy mix. 
 
Without detailed local knowledge it is difficult to identify the appropriate set of 
interventions, applicable unit costs, suitable means of implementation for slum 
upgrading, and ways in which slum formation can best be stopped. In the absence of this 
vital information, we have decided not to present any quantitative estimates in this paper. 
This must of course not be interpreted as implying that little or no additional resources 
will be required to improve the lives of slum dwellers and to stop the process of slum 
formation. Indeed, it is likely that the full range of necessary interventions will require 
substantial investments in urban areas.  
  
Joe Flood (2004) presents a comprehensive estimates for the global resource 
requirements for meeting Target 11. He calculates that total per capita costs for slum 
upgrading amount to $1,267 per capita. However, these estimates include several sets of 
interventions addressed elsewhere in our needs assessment methodology, such as schools 
and clinics, water supply and sanitation infrastructure, as well as roads. If, for example, 
one takes out these items, the per capita cost for slum upgrading becomes $870 per 
capita. After deducting cost recovery, the net public investment needs is $446 per capita. 
For new sites developments the net investment need is estimated at $519. The results 
suggest very high per capita investment needs due to comparatively high service 
standards, as emphasized by the author. While we have so far not carried out a detailed 
analysis of investment needs to meet Target 11, the estimates appear too high in 
comparison to our results for other intervention areas, such as health, energy, roads, and 
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so forth. A more detailed set of national needs assessments is required to shed more light 
on the resources required to meet Target 11.62 
 

 

4.10 Science and Technology (Target 18) 
Section 3.9 describes a range of interventions for promoting science and technology, 
including the application of ICT in developing countries. Many of them require very 
limited financial resources that would be difficult to capture in an MDG needs 
assessment. We have so far not completed the resource estimate for science and 
technology and will therefore limit this discussion to a description of a possible approach. 
The approach should focus on three sets of interventions: (i) science advisory 
mechanisms; (ii) expanding research capabilities; and (iii) information and 
communication technologies. In addition, substantial investments in higher education are 
required, which have been described in Section 3.3.4.  
 
Several of the institutional recommendations put forward by UN Millennium Project 
Task Force 10 on Science, Technology and Innovation will require increased operating 
budgets of existing institutions. For example, an advisory body to the senior levels of 
government on science and technology could be integrated into a national academy of 
sciences. A needs assessment would therefore ask the question of “how many” additional 
personnel would need to be employed. Examples from countries with successful science 
advisory bodies, such as Malaysia, can provide a good indication of the necessary 
resources, but the appropriate institutional set-up depends on existing national science 
institutions.  
 
A core recommendation of the Task Force calls for expanding domestic research 
capabilities to better address the scientific needs of each country through training and 
hiring more scientists and providing them with adequate research facilities including 
access to communication technologies. It is clear that hiring and retaining qualified 
researchers will require substantial investments in universities and research centers. 
However, past experiences in a number of developing countries show that the expansion 
of scientific research capabilities needs to be very carefully managed to ensure a creative 
environment in which high-quality research can develop. A detailed needs assessment 

                                                 
62 A full list of recommended interventions, indicating with asterixes those that are not included in this 
preliminary needs assessment work, can be found in Appendix 3: List of Interventions for MDG Needs 
Assessment 

Box 7: Interventions missing from preliminary resource estimates for Improving the Lives of Slum 
Dwellers 

 Improving security of tenure 
 Investments in the housing sector 
 Provision, upgrading and maintenance of urban infrastructure 
 Provision of basic services 
 Strengthening institutional capacity of local authorities 
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therefore needs to build on a gradual build-up of staff needs for individual research 
centers. 
 
To obtain a ballpark estimate of the number of researchers required, one could use the 
number of scientists and researchers per 1 million in dynamic middle-income countries as 
a benchmark to be achieved in Africa over the next generation. A national budget for 
science and technology can be approximated by using per capita costs of equipment and 
salaries. Results obtained in this way are indicative only, but can serve as a first 
approximation to estimating aggregate national expenditure needs across the full range of 
MDGs. They would subsequently need to be reviewed on the basis of more detailed 
needs assessments. 
 
As discussed in Section 3.9, communication infrastructure in African countries remains 
underdeveloped compared to other developing regions in the world. While mobile 
telephone has developed rapidly over the past years, the lack of trunk infrastructure may 
constitute an obstacle to development on the continent. An MDG needs assessment for 
communication infrastructure would therefore assess infrastructure required to improve 
connectivity, particularly in African cities. We have so far not undertaken this type of 
analysis.  

 

4.11 Energy Services 
As outlined in Section 3, most interventions for achieving the MDGs rely on improved 
energy services. Our energy needs assessment identifies investments in energy services 
that are required to meet the MDGs. The methodology has been developed with the help 
of McKinsey & Company consultants. We continue to improve the energy needs 
assessment methodology and outline planned refinements at the end of this section. 

4.11.1 Setting Targets for Energy Services 
Targets for energy services need to address two dimensions of “access”. The first 
dimension covers minimum or “MDG-compatible” energy consumptions per household, 
while the second sets out coverage targets for access to energy services to be achieved by 
2015.  
 
1. Consumption targets 
Clean and efficient energy for cooking and reading light are important for meeting the 
MDGs related to health, gender equality and education. Households with access to 
electricity should also be able to power a radio. Similarly, schools and health facilities 
require sufficient energy for lighting, cooking, communication, as well as refrigeration 

Box 8: Interventions missing from preliminary resource estimates for Science, Technology and 
Innovation 

 Science and technology advisory mechanism 
 Research and development on under-funded research 
 Information Communication Technology (ICT) needs  
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and electrical equipment as necessary. Based on these minimum needs we propose the 
MDG-compatible consumption targets summarized in Table 6. The targets for household 
energy consumption outline strictly minimum requirements exclude space heating, a 
second light bulb, as well as energy needs for productive use and income generation. 
 
Annual consumption 
per 

Lighting/electrification* Cooking* 

Household 75kWh+ or equivalent 1 gigajoule useful energy 
School 2,000kWh 7,000kg LPG 
Hospital 50,000kWh  10,000kg LPG 
Clinic 8,000kWh 1,000kg LPG** 
Health post 2,000kWh 400kg LPG** 
*For households, a range of energy services can provide adequate lighting and cooking. Schools and health 
clinics will require electrification, and enough LPG thermal energy services to cook meals for patients or one 
meal for each student each day. 
+ Sufficient to provide reading light in one room for 4 hours each day 

Table 6: Minimum MDG-compatible targets for energy consumption 

 
2. Coverage targets 
We propose the following coverage targets: 

(i) Reduce by half, between 2005 and 2015, the proportion of urban and 
rural households without access to MDG-compatible lighting;  

(ii) Reduce by half, between 2005 and 2015, the proportion of urban and 
rural households reliant on cooking methods that are not MDG-
compatible; and 

(iii) By 2015, provide adequate.63 clean and efficient energy services to all 
educational and health facilities. 

 
These energy targets are consistent with the poverty reduction MDG. In our assessment 
they describe the minimum required to achieve other MDGs, including gender equality, 
environmental sustainability, halving hunger, and improving human health.  

4.11.2 Estimating Resource Needs 
We have applied a simple gap analysis in each of the three countries to develop an 
estimate of the resources required to deliver the energy services required to achieve the 
MDGs. To this end we used the Long-range Energy Planning model (LEAP), an energy 
systems scenario planning and modeling tool designed by the Stockholm Environment 
Institute, to develop energy scenarios.64  
 
In LEAP we defined the household energy services in each country differentiating 
between urban and rural populations. This projections cover electrification rates, the 
proportion of households using one of six lighting methods and one of six cooking 

                                                 
63 With minimum consumption levels as defined above. 
64 LEAP is available free of charge to developing country governments and non-governmental 
organizations.  More information on the model is available at 
http://forums.seib.org/leap/default.asp?action=47.  
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methods. 65 For each country, we estimated four groups of costs: end-use devices, fuel 
consumption, electrical connections, and power plants (see Table 7). Overall per capita 
energy program costs averaged $19 (ranging from $17-23). These per capita values 
reflect total MDG-energy program costs divided by total population of the country, i.e. 
not only the portion of population actually reached by the program. 
 
 
Type of cost Share of total 

program cost 
Components  

Fuels 40-53% All fuels used for lighting and cooking (except electricity): 
wood, coal, charcoal, kerosene, LPG 

Electrical 
Connections 

20-33% Central grid connections 
Mini-grid, Solar, home systems 

End-Use 
Devices 

12-19% Light bulbs 
Kerosene lamps (hurricane and wick) 
Kerosene stoves 
Gas stoves 

Power plants 3-22% Additional generating capacity required for energy program  

Table 7: Breakdown of Total Energy Program Costs 

As can be seen from the table, cooking fuels make up the bulk of total needs. Electrical 
connections, which are the only “one-off” or fixed costs in our model, account for 
roughly one quarter of program costs. Where central grid expansion is used, population 
dispersion and distance from the central grid are the most important drivers of unit costs. 
Unit costs for new household connections accordingly range from $500 (in urban Ghana) 
to $1,500 (the average cost of a solar home system connection). The expected growth of 
urban populations acts as a key driver of investment needs. For example, Ghana will need 
to spend more than 40 percent of its total electrification budget to maintain its high urban 
electrification coverage rate of 78 percent in the fact of rapid population growth.  
 
End-use device costs, and costs associated with construction and operation of power 
generation facilities both typically make up approximately 20 percent of total program 
costs. Meanwhile, expected investments in generation capacity are primarily driven by 
industrial energy consumption since residential use will only account for 10 percent of 
total consumption. 
 
A stand-alone rollout of diesel generators to all health and education facilities would 
increase the overall energy program cost by approximately 3 percent. The savings 
potential in connecting nearby households to a mini-grid could make the rollout of diesel 
generators to all health and education facilities cost neutral. 

4.11.3 Ongoing Refinements of the Energy Needs Assessment  
The UN Millennium Project is continuing to refine its needs assessment for energy 
services. In particular, we are preparing a simple excel-based investment model to 

                                                 
65 The lighting methods are: candles and open fires, kerosene wick lamps, kerosene hurricane lamps, gas 
lamps, and electric bulbs. The six cooking methods include: unprocessed biomass in stone fires, improved 
wood stoves, charcoal, kerosene, gas, and electricity. 
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complement detailed energy planning in LEAP.66 It will allow countries to adapt the 
needs assessment methodology to their needs and priorities, and to review assumptions 
and results in a fully transparent manner. In addition, we are reviewing the list of 
interventions and targets and will produce updated needs assessments over the coming 
months. In particular we will include energy services powered by batteries that 
households can recharge at generator stations.  

 

4.12 Transport Infrastructure and Services 

4.12.1 Setting Targets 
A transport needs assessment starts by defining operational targets for each set of 
interventions, including road, rail and port infrastructure, road transport services and 
intermediate means of transport, and rolling stock. Ideally such targets should be linked 
to MDG outcomes, such as poverty, maternal mortality, and so forth.  
 
One approach for identifying infrastructure targets is to estimate the aggregate 
relationship between per capita income and infrastructure variables. By projecting growth 
rates, one can calculate the necessary changes in the infrastructure stock. An example for 
this approach is Fay and Yepes (2003). Unfortunately, this methodology has important 
limitations. First, such models can only map a limited number of outcome variables, such 
as average income per capita. While income and similar variables may be correlated with 
the full range of MDG outcomes, they cannot substitute for them. For example, it is 
unclear to what extent regressions of income on infrastructure variables can provide any 
guidance on the transport services required to ensure that pregnant women can reach 
health centers when in need of emergency obstetric care. Second, the estimated 
elasticities between income and infrastructure variables are very sensitive to the 
specifications of the model. Finally, in cases where a country has historically 
underinvested in infrastructure services, the inclusion of country fixed effect variables 
leads to projections that are biased against such infrastructure investments. In other 

                                                 
66 Together with all sectoral needs assessment tools, this model will be made available as soon as possible 
on www.unmillenniumproject.org/html/models.shtm.  

Box 9: Interventions missing from preliminary resource estimates for Energy 

 Electricity services for agriculture and other productive activities, 
 Thermal energy for space heating and electricity for household ventilation, 
 Policy interventions to support private sector participation in electricity and fuels  
 Repairs and maintenance to existing electricity grid system, 
 Demand-side efficiency interventions (to reduce electricity wastage) at household, 

commercial, and industrial levels, 
 Training and capacity building to support implementation of technology/end-use 

device interventions, and 
 Training and capacity building to support electrification. 



Millennium Development Goals Needs Assessment 
Specifying Targets and Estimating Resource Needs 

121 

words, historic investments can be a poor guide to the required level and composition of 
investments.  
 
For a very first cut at a transport needs assessment we use road density, defined as 
kilometers of paved road per 1000 people, as the indicator. Our focus is on paved roads, 
as defined in WDI (World Bank 2003c), since roads need to be passable year-round to 
ensure adequate provision of social services and access to urban markets. We derive the 
target road density as a typical density achieved by middle-income countries that have 
managed to reduce income and non-income poverty to the levels that sub-Saharan Africa 
needs to achieve in order to meet the MDGs by 2015. We tentatively project that 
countries need to meet a minimum road density of 0.5 kilometers per 1000 persons in 
order to be able to meet the MDGs. This estimate is significantly lower than the FAO’s 
target of 1.25 km of paved rural roads per capita (FAO 2002).  
 
In Tanzania and Uganda this target would require increasing the total length of paved 
roads by more than a factor of five. We believe that even if both countries could raise the 
necessary financial resources, constraints in terms of human and administrative capacity 
would make it impossible to meet this target over the coming 11 years. For this reason we 
have limited the maximum increase in the paved road network to five times the existing 
length of the network. 
 
We emphasize that this approach to setting road targets is very crude and ought to be 
replaced by a more detailed assessment of transport needs. Ideally, road targets should be 
developed on the basis of population density, the location of centers of economic activity, 
the country’s topography and relationships with neighboring countries, spatial 
distribution of poverty, and so forth. Unfortunately, the necessary data for such an 
analysis has not been available to us. We outline below a possible way forward for 
developing a more robust transport needs assessment.  
 
Our very preliminary analysis focuses exclusively on road infrastructure since data on 
ports, and railroads either do not exist or do not provide any guidance on setting 
appropriate coverage targets. Moreover, we do not yet quantify investment needs for 
transport services including means of transport.  

4.12.2 Investment Needs 
We distinguish between three sets of design standards for roads: two-lane highways 
(national roads), two-lane roads (district roads and larger urban roads), and one-lane 
roads (rural community access and feeder roads). We assume that the current share of 
each road type remains unchanged as road coverage is increased. Current road coverage 
was derived from national road plans and sector assessments. First results have been 
calculated using the following per kilometer costs from the World Bank Roads Cost 
Knowledge System: $1,386,000 for two-lane highways and $410,000 for two-lane roads 
(World Bank 2003d). We estimated that the cost of one-lane roads amounts to 70 percent 
of the cost of two-lane roads, i.e. $287,000. Operations and maintenance needs are 
estimated to be equivalent to 2 percent of the replacement cost (Fay and Yepes 2003). 
These O&M costs are applied to the entire existing road networks. 
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4.12.3  The Way Forward for Transport Infrastructure Needs Assessment  
An improved approach to MDG needs assessment for transport services is needed to 
support national-level MDG strategies. Such an approach should address the specific 
transport needs for meeting each MDG Target. Its data requirements need to be modest, 
and it must provide clear guidance for the programming of transport investments. We 
describe here a possible approach to assessing road infrastructure needs, which consists 
of four steps.  
 
1. Define “MDG-compatible” levels of access to transport infrastructure and 
services for individual households or communities.  
The effectiveness of MDG interventions that depend in parts on transport services will 
decline the further away a household is from a motorized pick-up point. For example, the 
availability of emergency obstetric in a nearby hospital may have little impact on 
maternal mortality rates if households do not have effective access to emergency 
transportation, which in turn requires a nearby pick-up point for motorized transport. 
MDG-compatible access to transport services may therefore be defined as the maximum 
distance from the nearest pickup point for motorized vehicles that is permissible for a 
Target to be met. Examples are the distance over which women experiencing 
complications in labor can be carried on their way to emergency obstetric care or the 
distance over which agricultural produce can be transported using non-motorized modes 
of transport. The MDG-compatible road target will then be chosen as the shortest 
distance to a motorized pick-up point that is required to achieve a particular MDG. In 
rural areas we approximate that this distance could be 2 km from the nearest pick-up 
point.  
 
In urban areas, MDG-compatible transport infrastructure may require that roads and 
footpaths within neighborhoods and those connecting communities be paved and curbed. 
In addition, urban transport arteries will need to accommodate the expected traffic 
volumes. A particular emphasis in urban areas must be on means of mass transport. 
Recent experience suggests that mass bus transit systems are efficient and cost effective 
since they do not require major infrastructure investments.  
 
2. Identify coverage targets necessary to meet the MDGs by 2015.  
Once MDG-compatible access for a community has been defined, coverage targets can 
be identified as the percentage of the population who needs to be provided with adequate 
access to transport infrastructure by 2015. For example, countries need to answer the 
question of what percentage of the population needs to have MDG-compatible access to 
transport services to meet the Target of reducing maternal mortality by three quarters. 

Box 10: Interventions missing from preliminary resource estimates for Transport Infrastructure 

 Capital cost and O&M for ports, container terminals and railroads 
 Investment needs for airports  
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Such an analysis might conclude that the share of rural population without access to 
MDG-compatible transport services needs to be halved by 2015.  
 
3. Estimate inputs required to achieve MDG-compatible targets 
The needs assessment will then estimate the inputs required to achieve the coverage 
target. On the basis of maps showing population densities available in GIS format,67 
countries can compute the additional length of feeder and district roads as well as 
highways that need to be rehabilitated or constructed. Likewise, cities can estimate the 
infrastructure and equipment required to upgrade the urban road network and to provide 
mass transit.  
 
It is possible that the analysis will also contain input targets for vehicle density and 
vehicle services, though at this point we do not know how best to set such a target. 
 
4. Estimate human and financial resource needs 
On the basis of quantified targets for road construction and rehabilitation, countries can 
decide if they prefer to use labor or technology-based construction methods, and how 
effective maintenance and operations can be ensured. With this information, needs in 
terms of human and financial resources can be calculated for the transport sector using a 
simple spreadsheet-based investment model.

                                                 
67 An example for such data is the gridded population density map developed by the Center for Earth 
Science Information Networks (CIESIN) at Columbia University (available at 
http://sedac.ciesin.org/plue/gpw/index.html?main.html&2).  
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5 Elements of an MDG Financing Strategy 
As outlined in Section 2, MDG needs assessments estimate the level of financing 
required to achieve the MDGs. In instances where domestic resource mobilization by 
national governments and private households are insufficient, additional resources will 
need to be provided through increased external finance. Below we develop such a simple 
financing strategy for the countries of Ghana, Tanzania, and Uganda. While our 
assumptions regarding economic growth, domestic household contributions, and 
government expenditures are in need of further refinement, they provide a first estimate 
of the potential for domestic resource mobilization and the need for external finance.  

5.1.1 Economic Growth Assumptions 
Per capita GDP is a key determinant of the potential for domestic resource mobilization 
and therefore needs to be projected through to 2015 to develop a financing strategy. 
Section 1.4.2 describes why we have not developed a growth accounting framework to 
estimate GDP growth rates. We do not estimate the impact of economic growth on the 
other dimensions of non-income poverty, or conversely how improvements in health, 
education, nutrition, or access to water and sanitation contribute to economic growth. 
Developing such a macroeconomic framework for the MDGs would be an important 
undertaking, but it requires a different set of modeling tools than used for the MDG needs 
assessment.  
 
Instead, our growth assumptions are very simple. We estimate the 2015 level of GDP per 
capita that is consistent with halving the incidence of extreme poverty in the country 
based on an average elasticity of poverty reduction to income growth of –1.4.68 We 
refrain from using country specific elasticities of poverty reduction to income growth 
because different sources show high variation in the estimates for a single country. An 
elasticity of –1.4 implies that countries would need real per capita growth to average 2.0 
percent between 1990 and 2015 in order to halve income poverty. We compare this 
projected growth to the historic per capita growth rate in each country from 1990-2001, 
which ranged from 0.4 percent (Tanzania) to 3.2 percent (Uganda). For countries that 
have grown above the per capita growth rate needed to halve poverty since 1990, we 
assume that they will continue to grow at their historic rate. Uganda is among this set of 
countries with a GDP growth rate of 3.2 percent per capita between 1990 and 2001. For 
countries that have so far grown below the rate needed to halve poverty over 25 years, we 
assume that their growth from 2001 to 2015 accelerates to the rate necessary for halving 
poverty by 2015(i.e. 2.2 percent for Ghana and 3.3 percent for Tanzania).  
 

                                                 
68 Several studies have estimated poverty reduction – growth elasticities for low-income countries. The 
Human Development Report 2003 uses a global average of –2 (as estimated in Bruno et al. 1998) to 
estimate the increase in GDP needed to halve poverty. Besley and Burgess (2003) estimate elasticities for 
different regions in the range of -.49 and –1.14. For Uganda, the Economic Policy Research Center 
estimates a value of –1.39 (Okidi et al 2000), while Tanzania’s elasticity has been estimated at –1.45 
(TAKWIMU 2000). Not only do the reported elasticities vary widely, but they also tend to rely on very few 
historic data points. They may not apply to scenarios where governments pursue an MDG investment 
strategy targeting key dimensions of non-income poverty.  
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We emphasize that these simple growth assumptions should be reviewed using a growth 
accounting model for the MDGs. Changes to the projected growth rate would have an 
impact on the domestic resource mobilization potential, but not on the resource needs 
estimated in the previous sections. For this reason they matter most for the financing 
strategy.  

5.1.2 Private Out-of-Pocket Spending 
As discussed in Section 2, we restrict private out-of-pocket contributions to those 
intervention packages where user fees are either required to encourage the conservation 
of scarce resources, such as water and energy, or do not prevent achieving the MDG by 
discouraging the poor from accessing the service. On this basis, no user fees are assumed 
for primary school education, adult literacy programs, improving gender equality, basic 
healthcare services, nutritional interventions, and transport infrastructure. In turn, we 
assume that households will bear some of the cost of agricultural interventions, secondary 
school education, energy provision, water supply and sanitation.  
 
To calculate households’ ability to pay for these interventions, we have tentatively 
divided the population into three segments using WDI 2003 quintile income shares in 
conjunction with data from national household budget surveys. The first tier (T1) consists 
of households whose per capita income is below the national poverty line defined as the 
income that is required to satisfy a minimum daily caloric intake per person and to meet 
some basic non-food needs, such as clothing. We assume that these households are 
unable to contribute to either capital or operating costs, because their incomes are already 
insufficient to meet caloric requirements and other basic needs. In the three countries 
studied, between 35 and 40 percent of the population lives below the national poverty 
line. The second tier (T2) comprises households with a per capita income that is higher 
than the poverty line but below twice the national poverty line. These households account 
for 36 to 43 percent of the population and are expected to partially cover operating costs 
as well as capital costs. The remainder of the population (T3) is assumed to be able to pay 
for a significant share of the operating and capital costs.  
 
Table 8 summarizes our assumptions regarding the household contributions by 
intervention area.69 It should be noted that the private contributions estimated here are 
distinct from income and other taxes paid by households, which are part of the 
government’s resource mobilization.  

                                                 
69 Households in T3 are not expected to contribute to anti-hunger interventions since they exclusively target 
food-insecure households that tend to be among the poor. 
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Hunger
Capital cost rural T1 0% Water supply 

T2 0% Capital cost urban T1 0%
T3 0% T2 40%

Operating cost rural T1 0% T3 90%
T2 50% Capital cost rural T1 0%
T3 0% T2 40%

T3 90%
Secondary Education Operating cost urban T1 10%
Total capital cost T1 0% T2 70%

T2 25% T3 100%
T3 50% Operating cost rural T1 10%

Total operating cost T1 0% T2 70%
T2 50% T3 100%
T3 100%

Sanitation & wastewater treatment
Energy Capital cost urban T1 0%
Capital cost urban T1 0% T2 40%

T2 0% T3 90%
T3 20% Capital cost rural T1 0%

Capital cost rural T1 0% T2 40%
T2 0% T3 90%
T3 10% Operating cost urban T1 10%

Operating cost urban T1 0% T2 70%
T2 50% T3 100%
T3 100% Operating cost rural T1 10%

Operating cost rural T1 0% T2 70%
T2 40% T3 100%
T3 100%

Shares of household contributions per income group

 
 

Table 8: Assumed household contributions by income group 

5.1.3 Government Spending 
To estimate current levels of domestically financed government spending on the MDGs 
we follow two steps. First, we estimate the share of government spending on the MDGs 
as a proportion of total spending by adding up national government expenditures on the 
MDGs70 and dividing them by total government expenditures. Second, the domestically 
financed MDG expenditure is calculated by multiplying the ratio of MDG expenditure to 
total expenditure with total government revenues. This proportion of domestic spending 
on the MDGs is expressed as a share of GDP.  
 
Data for government revenue and total expenditures is taken from the IMF’s International 
Financial Statistics report (IMF 2003a) and from national budgets. We have obtained data 
on government MDG spending from PRSPs, national budgets, MTEFs, and IMF country 
reports. Current ODA commitments have been taken from the OECD DAC CRS database 
(2003) (Simon 2003).71  
 
In estimating increases in domestic resource mobilization, we followed the approach 
adopted by the Commission on Macroeconomics and Health (CMH 2001), which 
                                                 
70 These “MDG areas” are education, energy services, environment, gender, health, rural development, 
science and technology, transport infrastructure, urban development and slum upgrading, and water supply 
and sanitation. We exclude spending on public administration, law and order, and defense. 
71 We are extremely grateful to David Simon, Harvard University, for providing us with in-depth analysis 
of CRS data.  
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projected that governments can mobilize an additional 2 percent of GDP for their health 
budget. We assume a major increase in the GDP share of domestically financed spending 
on the MDGs, rise linearly by 4 percentage points between 2005 and 2015 in each of the 
three countries.72 Public expenditures on the MDGs will rise further thanks to rising 
national incomes. The increased government spending is assigned to MDG and non-
MDG expenditures on a on a pro-rata basis.  
 
Total domestic government spending on the MDGs is calculated in constant 2000 dollars 
based on the GDP projections described above. Spending is then allocated to each MDG 
on a pro rata basis according to the relative investments needs of each sector. 

5.1.4 External Finance 
As our analysis shows, even substantial increases in domestic resource mobilization by 
governments and households will not cover the full cost of interventions required to meet 
the MDGs. Low-income countries that are well-governed in relation to their level of GDP 
and have put forward sound and credible plans for scaling up interventions to reach the 
MDGs, will require increased external finance. Given the extent of poverty prevailing in 
the three African countries analyzed for this paper and the long time it will take to 
generate a financial return on investments in the MDGs, additional resources will need to 
be provided in the form of grants. Otherwise countries like Ghana, Tanzania, and Uganda 
would be unable to pay back the loans.  
 
To calculate the external finance required for each country we subtract the projected 
domestic resources mobilized by households and governments from total financing 
needs. For each country we then estimate incremental donor support as the difference 
between total external finance needs and current donor assistance.  
 
So far, our projections for external finance do not include other costs accruing to donors, 
such as the cost of administering ODA, policy research, technical cooperation, and 
monitoring and evaluation. Our analysis of ODA data recorded in the DAC CRS database 
shows that donors currently devote roughly 35 percent of their total ODA to these 
activities. We believe that this ratio can likely be reduced to as low as 5 percent of total 
external finance. Hence for every $1 million in budget support $175,000 in additional 
resources would be required to fund the operations of the donors.  
 
In some countries non-governmental organizations (NGOs) assume a critical role in 
delivering social services. To the extent that these organizations require increased 
financial support that cannot be provided using domestic resources alone, funding 
mechanisms should be explored that allow the NGOs to benefit directly from increased 
levels of ODA as part of the PRS process.  
 

                                                 
72 The difficulty of estimating the potential for increasing resource mobilization by the government is 
reflected in conflicting comments received on an earlier version of this document, which analyzed Tanzania 
and Uganda in detail (Millennium Project 2003f). The World Bank judged our projected increase in 
government revenues for Uganda as too low, while the IMF thought the same estimate was too high. 
(World Bank memo, October 31, 2003; IMF memo, October 24, 2003).  
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While our analysis focuses on the quantity of external finance, we emphasize that 
improvements in the quality of aid disbursement are equally important to help poor 
countries achieve the MDGs. This includes improved donor coordination, less tied aid 
and increased focus on budget support. A detailed discussion of these issues is beyond 
the scope of this paper and has been addressed elsewhere.73 For the purpose of this paper 
we assume that incremental external finance will be made available in the form of direct 
budget support. 

5.1.5 Real Exchange Rate Appreciation 
Since much of the externally financed government expenditure will be devoted to the 
non-tradable sector, an appreciation of the real exchange rate will likely occur. However, 
the implications of Dutch disease should not be too quantitatively significant, as has been 
argued by Prati et al (2003).74 This is because much of the ODA will be directed towards 
raising supply-side productivity through investments in agriculture and human capital 
rather than the consumption boom that is typically linked to a squeeze in the tradable 
sector. Moreover, appropriate monetary sterilization can help contain real exchange rate 
appreciation. More important than the size of the ODA inflow is the predictability of the 
flows, as the IMF’s own analysis has shown.75 
 
To estimate the effect of real exchange rate appreciation on the external finance required 
for the MDGs, we have calculated the non-tradable component of MDG investments to 
be approximately 70 to 75 percent. The remaining 25 to 30 percent are likely to be 
devoted to imported goods, such as machinery or energy carriers. A real exchange rate 
appreciation of 20 percent over the 11-year period from 2005 to 2015 would raise the 
need for external finance by an additional 8-9 percent. We have so far not included this 
mark-up in our estimates of external financing needs for meeting the MDGs.  
 

                                                 
73 See for example, World Bank 2003b and the Interim Report of the Millennium Project Task Force on 
Poverty and Economic Development, December 2003 available at www.unmillenniumproject.org.  
74 Prati et al. use real black-market effective exchange rates to show that the effect of increased aid on the 
real exchange rate is significant but small. Their results suggest that a doubling of ODA would cause the 
real exchange rate to appreciate by 4 percent. In many countries this immediate effect can be followed by a 
gradual dynamic appreciation of the real exchange rate over the longer term, by as much as 30 percent over 
ten years. The authors conclude that effective sterilization by the central bank can offset some of the 
predicted real exchange rate appreciation. 
75 Correspondence from IMF Fiscal Affairs Department, April 2004. 
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6 Country-Level Results 

6.1 Ghana 
This Ghana needs assessment was undertaken in collaboration with Ernest Aryeetey and 
Michael K. Nimo of the Institute of Social Statistics and Economic Research (ISSER). The 
UN Millennium Project gratefully acknowledges their work.  

MDG status  
Ghana has a population of roughly 19 million, which is expected to grow annually at 2.1 
percent for the period 2000-2015 (UNDP 2002b). Among low-income countries in sub-
Saharan Africa Ghana is well placed to achieve the MDGs. However, as Table 9 shows, 
the country is only on track to meet the water and sanitation goals. The most difficult 
challenges are halving hunger, achieving gender parity in primary schools, reducing 
under-five mortality, and increasing primary school enrolment. The Ghana Poverty 
Reduction Strategy (GPRS) also states that HIV/AIDS prevalence has been rising, but 
robust trend data is sparse (Republic of Ghana 2003a). Similarly, incidence of malaria 
continues to be extremely high across the country (UNDP 2003b). Life expectancy in 
Ghana is high by African standards, but has still not reached 60 years of age (59 for 
women, 56 for men), and only 64.5 percent of the population is literate. There is growing 
evidence of deepening poverty among some groups and geographic regions, particularly 
in the north and center of the country. Ghana’s fertility rate was 4.2 per woman in 2000, a 
significant decline from 6.5 in 1980 (World Bank 2003c). This is lower than the sub-
Saharan African average, which stood at 5.2 in 2000.  
 
Indicator Earliest Most recent MDG Status 

Proportion below national poverty line 31.4% (1992)    

Prevalence of Child Malnutrition (weight for age) 27.3% (1994) 24.9% (1999) Off track 

Primary net enrollment rate 56.8% (1998) 58.3% (2000) Off track 

Ratio girls/boys in primary and secondary education 85.8% (1998) 88.2% (2000) Off track 

Under-five mortality rate (per 1000) 126 (1990) 100 (2001) Off track 

% with access to improved water supply 53% (1990) 73% (2000) On track 

% with access to improved sanitation 61% (1990) 72% (2000) On track 

  
 Table 9: Status of Progress towards the MDGs in Ghana76 (World Bank 2003c) 
                                                 
76 For consistency in cross-national comparison, data in this table are as reported in the World Bank’s 2003 
World Development Indicators database.  For the detailed country-level analysis in this needs assessment, 
however, national or international data sources were used (and are cited in the text below) as was deemed 
appropriate.  Use of different sources can effect the magnitude and even direction of national “MDG status” 
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Donor Assistance 
Ghana receives $33 in ODA per capita, of which an estimated $19.8 do not go towards 
the MDGs (Sachs et al 2004). International donors contribute 36 percent of direct 
financing for the GPRS and another 16 percent through HIPC relief. The largest 
contributions came from concessional multilateral aid from IDA ($330 million) and the 
African Development Fund ($97 million), with the Netherlands being the single most 
important bilateral donor (Republic of Ghana Ministry of Finance 2003a).  

Key Priorities for Meeting the MDGs  

Poverty 
Ghana’s poverty incidence declined from 51.7 percent in 1992 to 39.5 percent in 1999. 
Extreme poverty also dropped from 36.5 percent in 1992 to 26.8 percent in 1999. The 
required resources for interventions to halve income poverty have been addressed as part 
of the analysis of the following categories. 

Hunger 
Ghana’s prevalence of underweight children remains very high at 25 percent and has only 
reduced slightly over the past decade. Some progress, however, has been made in 
reducing the overall number of undernourished people. Table 10 summarizes the results 
for our hunger needs assessment. The cost of increasing agricultural productivity is 
projected to reach $821 million over the 11-year period, including the costs of developing 
markets and income generation. The costs for addressing nutrition issues include the cost 
of school meals, targeted nutrition programs, awareness and education programs, and 
population-wide fortification programs. These costs on average add up to $6 per capita 
annually. 
 
Ghana

Total cost estimates in 2000 US$ 
million 2005 2010 2015

% of total 
in 2015

 Total   
2005-15 

 Average 
2005-15 

% of total 
over 

period
Agricultural Production

Capital costs 5                20           36           15% 222         20           27%
Operating costs 30              53           84           34% 599         54           73%

Total 35             72           121         48% 821         75           
Nutrition 0%

Capital costs -            0% -         0%
Operating costs 21              62           129         52% 733         67           100%

Total 21             62           129         52% 733         67           
Total cost ($m) 56             134       249       1,554    141         

Per capita total cost estimates in 
2000 US$ 2005 2010 2015

% of total 
in 2015

 Total   
2005-15 

 Average 
2005-15 

% of total 
over 

period
Agricultural Production 2                3             5             48% 33           3.1          53%
Nutrition 1                3             5             52% 30           3             47%
Total cost per capita ($) 3               6           9           63         6              
                                                                                                                                                 
projections.  The national data for Ghana’s needs assessment differs most notably in areas of water and 
sanitation, for which data has been updated to reflect recent UNICEF estimates. 
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Table 10: Cost of key Hunger interventions in Ghana. 

Education 
Table 11 summarizes the human resources and infrastructure needed to build an effective 
education sector in Ghana. These projections form the basis of our financial estimates.  
 
Human Resource and 
Infrastructure Needs 2005 2010 2015

Total 2005-
2015

Average 
2005-2015

Number of teachers 
Primary Education     103,299     120,592     136,074  1,322,996 120,272 
Secondary Education 20,012 14,101 12,217     163,542 14,867 

Total    123,311    134,694    148,290 1,486,538     135,140 
Number of classrooms

Primary Education       92,935     123,528     155,513  1,362,404 123,855 
Secondary Education 8,805 9,901 12,217     111,641 10,149 

Total 101,741 133,429 167,729 1,474,045 134,004  
Table 11: Human resources and infrastructure needs of education sector in Ghana77 

The cost estimates below calculate the resources needed to provide free basic education 
(enrolment and completion of primary and junior secondary education), to 100 percent of 
the eligible population. We also calculate the costs of higher secondary education; the net 
enrolment rate is calculated based on incoming and outgoing students, and reaches 29 
percent by 2015.  
 
Total cost estimates in 2000 US$ 
million 2005 2010 2015

% of total 
in 2015

 Total   
2005-15 

 Average 
2005-15 

% of total 
over period

Primary Education
Capital cost 106           134           162           31% 1,478        134         31%
Operating cost 177           228           284           55% 2,519        229         54%

Total 283           363         446         86% 3,997     363         85%
Cost per student($) 91             86             82             949           86           

Secondary Education
Capital cost 1               5               9               2% 56             5             1%
Operating cost 56             48             51             10% 550           50           12%

Total 57            53           60           12% 607        55           13%
Cost per student($) 142           125           124           1,409        128         

Adult Literacy
Capital cost 0% 0%
Operating cost 7               8               9               2% 91             8             2%

Total 7              8             9             2% 91             8             2%
Cost per student($) 13            13           13           143        13           

Total cost ($m) 347           424           516           4,695        427         

Per capita total cost estimates in 
2000 US$ 2005 2010 2015

% of total 
in 2015

Total   
2005-15 

 Average 
2005-15 

% of total 
over period

Primary Education 13             15             17             86% 165           15           85%
Secondary Education 3               2               2               12% 25             2             13%
Adult Literacy 0.3           0.3          0.4          2% 4             0.3          2%
Total cost per capita ($) 15.9          17.6          19.6          194.0        17.6         
Table 12: Cost of Education interventions in Ghana. 

Table 12 estimates the total cost of providing basic education to be $4 billion over the 11-
year period. The costs per student go down from 2005-2015 because Ghana has pupil-

                                                 
77 As noted in section 4.4, human resource estimates for education interventions do not at present take 
factor in the attrition of teachers from HIV/AIDS, since much of the necessary data is unavailable 
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teacher (29) and pupil-classroom ratios (33) that are lower than the targets of 40 (based 
on best practices) and 35 (Ghana national targets) respectively. This means that fewer 
classrooms need to be built and fewer teachers hired as enrolment increases over the 
years. Adult literacy costs are an average of $13 million annually over the period. 

Gender Equality 
Achieving the MDG on Gender Equality requires complex cultural, social and economic 
changes in Ghana. We nevertheless attempt a partial estimation of the requirements 
needed to achieve the gender goal, with particular attention to awareness programs, 
sensitization and training, violence prevention and systemic issues. Of these, awareness 
and sensitization programs about sexual and reproductive health and rights are 
particularly important. Other cost components include the creation and operation of 
women’s ministries within the government, for which we use benchmarks from countries 
on track to meet the Gender MDG. Comprehensive responses to violence against women 
form the final component of our estimates and include the costs of prevention, protection 
and punishment of offenders. We recognize the scarcity of data on violence against 
women, and underline that these figures are probably an underestimate. We estimate 
these costs at $565 million from 2005-2015, which translates into per capita costs of 
approximately $2 annually. 
 
Total cost estimates in 
2000 US$ million 2005 2010 2015

Total   
2005-15 

Average 
2005-15 

Total ($m) 38          54         59         565       51          
Total cost per capita ($) 1.8          2.2          2.2          23           2              
Table 13: Cost of key gender interventions in Ghana 2005-2015. 

Health 
Ghana’s MDG needs assessment in the health sector is geared towards three main targets: 
reducing child mortality, improving maternal health, and combating HIV/AIDS, malaria 
and other diseases. Efforts to reverse the high incidence of under-five mortality will need 
to address risky fertility behavior, the high incidence of poverty, and the low level of 
education among mothers, while also introducing programs to deliver immunization and 
to improve household and community practices in sanitation, water supply, and nutrition. 
Other key priorities for this goal are improved quality of care at all levels. Emphasis 
should be placed, here, on improving the referral system and on preventing mother-to-
child HIV transmission, particularly through breastfeeding.  
 
Efforts and programs aimed at addressing the high incidence of maternal mortality need 
to minimize spatial inequalities, improve the reliability and timeliness of data release, 
document and disseminate information about access and utilization gaps, improve the 
recruitment and retention of trained health personnel, and procure and maintain key 
infrastructure and equipment. In addition, attempts to achieve this target need to integrate 
those community-based providers who are not part of the formal (health) system, work to 
minimize complications in child delivery caused by HIV/AIDS, and improve the 
nutritional status of women of child bearing age. Malnutrition among women, high 
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fertility rates, and harmful accepted practices all present obstacles to the achievement of 
the maternal mortality MDG.  
 
Although outpatient morbidity dropped from 44 percent in 1989 to 41 percent in 1998 
(World Bank 2003c), malaria is still the leading cause of outpatient morbidity across all 
age and sex groups. Among the main drivers of malaria’s spread are: the low use of bed 
nets, particularly for children, which results from limited availability and high cost; the 
high cost of malaria treatment; the lack of education and non-adherence to treatment 
regimes; the lack of well-managed community sanitation; and the limited geographical 
access to basic health services. The fight against the emerging HIV/AIDS epidemic is 
hampered by limited financial and human resources, persistent denial, and the stigma 
attached to the disease. Well-designed programs should focus on increasing the 
availability and lowering the cost of treatment, and providing facilities for testing and 
counseling as well as workplace training. 
 
The cost of key interventions for the health MDGs in Ghana is shown below. While 
Ghana has relatively high levels of coverage in several key areas (e.g. ITNs, maternal 
health), current levels of child health coverage are relatively low according to the 1998 
DHS survey (Republic of Ghana 1998). To summarize, we estimate that Ghana needs to 
spend an average of $25 per capita annually between 2005 and 2015 on MDG health 
interventions. The total cost in 2015 is relatively low compared to the other African 
countries in our study, which reflects Ghana’s low HIV/AIDS prevalence and relatively 
low levels of malnutrition, which is costly to treat. Nonetheless, the required investments 
continue to dwarf the current health spending levels of $12. 
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Total cost estimates in 2000 US$ million 2005 2010 2015
% of total 

in 2015
 Total   

2005-15 
 Average 
2005-15 

% of total 
over period

HIV/AIDS Prevention 45 69              88              11% 754            69              11%
HIV/AIDS Care 9 13              15              2% 142            13              2%
HIV/AIDS Treatment 6 58              101            13% 616            56              9%
TB 11 12              13              2% 131            12              2%
Malaria Prevention 9 15              20              2% 164            15              2%
Malaria Treatment 9 9                8                1% 100            9                2%
Maternal Heath 33 53              74              9% 599            54              9%
Child Health 59 84              100            12% 907            82              14%
Management 36 63              84              10% 683            62              10%
Quality improvement 27 47              63              8% 512            47              8%
Human resources (salary incr.) 73 126            168            21% 1,365         124            21%
Community demand 9 21              35              4% 237            22              4%
R&D capacity 4 6                8                1% 68              6                1%
Infrastructure recurrent costs 27 27            27            3% 302          27              5%
Total cost ($m) 358               604          804          100% 6,578       598            100%

Per capita total cost estimates in 2000 US$ 2005 2010 2015
% of total 

in 2015
 Average 
2005-15 

% of total 
over period

HIV/AIDS Prevention 2.1$               2.9$           3.3$           11% 2.8$           11%
HIV/AIDS Care 0.4$               0.5$           0.6$           2% 0.5$           2%
HIV/AIDS Treatment 0.3$               2.4$           3.8$           13% 2.3$           9%
TB 0.5$               0.5$           0.5$           2% 0.5$           2%
Malaria Prevention 0.4$               0.6$           0.8$           2% 0.6$           2%
Malaria Treatment 0.4$               0.4$           0.3$           1% 0.4$           2%
Maternal Heath 1.5$               2.2$           2.8$           9% 2.3$           9%
Child Health 2.7$               3.5$           3.8$           12% 3.4$           14%
Management 1.7$               2.6$           3.2$           10% 2.6$           10%
Quality improvement 1.2$               2.0$           2.4$           8% 1.9$           8%
Human resources (salary incr.) 3.3$               5.2$           6.4$           21% 5.1$           21%
Community demand 0.4$               0.9$           1.3$           4% 0.9$           4%
R&D capacity 0.2$               0.3$           0.3$           1% 0.3$           1%
Infrastructure recurrent costs 1.3$              1.1$          1.0$          3% 1.1$          5%
Total cost per capita ($) 16                 25            31            100% 25             100%  
Table 14: Cost of key Health interventions in Ghana. 

The following table shows a very rough estimate of the human resource needs (doctors 
and nurses/midwives) that may be required to roll out the full set of preventive and 
treatment interventions by 2015. We emphasize that this is a preliminary number 
calculated here to indicate an order of magnitude for the need.  
 
Health human resource needs Current 2015
Doctor             1,325          8,170 
Nurse/midwive            26,764         34,096  
Table 15: Projected Human Resource needs for Ghana in the Health sector by 2015 

Environmental Sustainability 
A major environmental problem in Ghana is rapid deforestation, attributable to poor 
enforcement of regulations on natural resource utilization, inefficient management of 
forest resources, and dependence on wood-fuel by the poor. As a result of inefficient 
management of forest reserves and weak enforcement mechanisms, forest fires, 
unsustainable logging practices, indiscriminate wood-fuel extraction, and forest 
encroachment have increased. Ghana has lost about 79 percent of its forest cover since 
the beginning of the 20th century (UNDP 2003b). Furthermore, weak enforcement of 
environmental and mining laws has led to environmental resource degradation due to 
mining and manufacturing. 
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Several interventions directly relating to the environment, such as access to clean energy 
services and water treatment, are included in the analysis of other sectors. At this point 
we do not have access to sufficient information to calculate the requirements in terms of 
human and financial resources for the remaining environment interventions. 

Water and Sanitation 
The priority activities for the water and sanitation sector are to increase access to safe 
water in rural areas (especially guinea worm endemic areas), and to provide proper 
sanitation facilities. Although access to safe water has improved, there are wide 
disparities between regions and between urban and rural areas. Improved rural access to 
safe water ranges from a low of 22.7 percent in the Greater Accra region to a high of 69 
percent in the Upper West region (Republic of Ghana 2003b). According to preliminary 
data from WHO/UNICEF, 40 percent of the rural population had access to safe water in 
2000 compared to 70 percent in urban areas. The rural-urban gap is similarly wide in 
sanitation, where 44 percent of the rural population enjoys improved access, compared to 
71 percent in urban areas (see Table 16).  
 
Water and sanitation targets Ghana 1990 2000 2005 2010 2015 Total 05-15

Water supply
Total access - urban (%) 85% 70% 72% 82% 93%
Population provided with access each year - urban 289,156             422,454             516,125             4,683,950          
Total acces - rural (%) 36% 40% 43% 55% 68%
Population provided with access each year - rural 459,363             405,549             468,035             5,004,003          

Sanitation
Total access - urban (%) 54% 71% 74% 76% 77%
Population provided with access each year - urban 149,881             238,304             274,416             2,629,237          
Total acces - rural (%) 37% 44% 48% 58% 69%
Population provided with access each year - rural 408,446             335,470             393,356             4,281,671           

Table 16: Water and Sanitation coverage targets in Ghana. 
 
Water shortages are frequent in many urban areas, while in rural areas, supply is usually 
seasonal. A number of factors constrain the supply of water. These include low installed 
plant capacity, inadequate collaboration between stakeholders, and lack of funding. In 
rural areas, the limited ability of communities to contribute to capital costs is real. Other 
constraints for rural dwellers are low borehole yield, poor quality of ground water and 
low levels of training of local maintenance staff (leading to long out-of-service periods 
for most bore-holes). Obtaining spare parts is yet another obstacle, as it is difficult to 
establish spare parts outlets in remote rural areas.  
 
Table 17 below summarizes the results of our needs assessment for the water and 
sanitation sector in Ghana. To meet the MDGs, per capita costs for capital and operating 
expenses are projected to rise from $6.4 in 2005 to $10.8 in 2015. Even though current 
coverage levels – particularly in urban sanitation – are relatively high, major investments 
are required in this area to keep up with rapid population growth. High levels of urban 
access to waterborne sanitation mean that a relatively large share of the future spending 
will be devoted to wastewater treatment. Substantial outlays on O&M as coverage 
expands, particularly in urban areas, will lead to increased per capita costs towards the 
end of the ten-year period. 
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Ghana Water and sanitation

Total cost estimates in 2000 US$ million 2005 2010 2015
Total           2005-

15 
 Average      
2005-15 

% of total over 
period

Water provision 0%
Capital cost - rural 8,103,777         7,133,575       6,751,768        77,656,831          7,059,712          3%
Operating cost - rural 8,512,150         10,907,124     13,162,742      119,605,359        10,873,214        5%
Subtotal rural 16,615,928      18,040,700    19,914,510     197,262,190       17,932,926       8%
Capital cost - urban 23,488,257       32,137,492     39,084,903      356,467,323        32,406,120        15%
Operating cost - urban 24,206,454       40,711,163     60,542,006      455,497,353        41,408,850        20%
Subtotal urban 47,694,711      72,848,655    99,626,908     811,964,676       73,814,971       35%

Total 64,310,639       90,889,354     119,541,419    1,009,226,866     91,747,897        43%
Sanitation

Capital cost - rural 9,303,810         9,396,045       9,662,325        102,540,014        9,321,819          4%
Operating cost - rural 3,067,217         5,781,716       8,567,062        63,719,584          5,792,689          3%
Subtotal rural 12,371,027      15,177,760    18,229,387     166,259,598       15,114,509       7%
Capital cost - urban 30,311,920       39,429,597     48,616,225      438,244,608        39,840,419        19%
Operating cost - urban 14,932,460       31,871,293     52,305,511      358,565,492        32,596,863        15%
Subtotal urban 45,244,380      71,300,891    100,921,735   796,810,100       72,437,282       34%

Total 57,615,407       86,478,651     119,151,123    963,069,699        87,551,791        41%
Waste Water Treatment

Rural 6,157                2,988              1,422               31,234                2,839                 0%
Urban 13,695,462       24,864,075     38,472,147      280,315,212        25,483,201        12%

Total 13,701,619      24,867,063    38,473,569     280,346,446       25,486,041       12%
Hygiene Education 5,174,589         6,918,423       8,681,208        76,137,770          6,921,615          3%
Total cost ($m) 140,802,253     209,153,491   285,847,318    2,328,780,781     211,707,344      100%

Per capita total cost estimates in 2000 US$ 2005 2010 2015
Average     2005-

15 
% of total over 

period

Water provision
Capital cost - rural 0.4                    0.3                  0.3                  0.3                      3%
Operating cost - rural 0.4                    0.5                  0.5                  0.5                      5%
Subtotal rural 0.8                   0.7                 0.8                  0.7                      8%
Capital cost - urban 1.1                    1.3                  1.5                  1.3                      15%
Operating cost - urban 1.1                    1.7                  2.3                  1.7                      20%
Subtotal urban 2.2                   3.0                 3.8                  3.1                      35%

Total 2.9                    3.8                  4.5                  3.8                      43%
Sanitation

Capital cost - rural 0.4                    0.4                  0.4                  0.4                      4%
Operating cost - rural 0.1                    0.2                  0.3                  0.2                      3%
Subtotal rural 0.6                   0.6                 0.7                  0.6                      7%
Capital cost - urban 1.4                    1.6                  1.8                  1.7                      19%
Operating cost - urban 0.7                    1.3                  2.0                  1.4                      15%
Subtotal urban 2.1                   3.0                 3.8                  3.0                      34%

Total 2.6                    3.6                  4.5                  3.6                      41%
Waste Water Treatment

Rural 0.0                    0.0                  0.0                  0.0                      0%
Urban 0.6                    1.0                  1.5                  1.1                      12%

Total 0.6                    1.0                  1.5                  1.1                      12%
Hygiene Education 0.2                    0.3                  0.3                  0.3                      3%
Total cost per capita ($) 6.4                    8.7                  10.8                 8.8                      100%  
Table 17: Cost of Water and Sanitation interventions in Ghana. 

Improving the Lives of Slum Dwellers  
According to UN-Habitat, about 70 percent of Ghana’s urban population lives in slum-
like conditions.78 The country’s rate of urbanization, at 36.4 percent (UN 2002a), 
corresponds roughly to the average in sub-Saharan Africa. With rapid urban growth 
projected to continue over the coming decades, the number of slum dwellers will likely 
increase unless corrective action is taken. We have not yet been able to calculate robust 
resource requirements for meeting Target 11 in Ghana. Therefore, this sector’s financial 
requirements have not been calculated. 

                                                 
78 We are very grateful to UN-HABITAT for providing country-level estimates of the number of slum 
dwellers. Regional aggregates of these estimates have been published in UN-Habitat (2003)  
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Science and Technology 
At this stage insufficient information was available for calculating resource requirements 
to promote science and technology, which might include interventions such as the 
improvement and extension of university education and research, science advice, and ICT 
infrastructure. Therefore, this sector’s investment needs have not been calculated. 

Energy 
While urban rates of electrification in Ghana, at 78 percent, are relatively high compared 
to the rest of sub-Saharan Africa (23 percent), rural access (18 percent) remains 
comparatively limited. The vast majority of Ghana’s rural population depends on 
inefficient and relatively low luminosity fuels, such as kerosene, for lighting. In addition, 
only a very small proportion of the population has access to modern fuels for thermal 
energy: in urban areas, although LPG has made inroads, charcoal is the most widespread 
cooking fuel. In rural areas, unprocessed biomass dominates. Recent droughts in Ghana 
have caused significant power shortages that underscored the need for additional power 
sources. Currently, electricity is mainly produced from hydro sources. Households 
consume only 10 percent of all electricity generated in the country.  
 
Applying our coverage targets set out in Section 4.11.1 to Ghana requires the country to 
increase electrification rates to 82 percent in urban areas, and 28 percent in rural areas—
reaching an additional 0.6 million households in total between 2005 and 2015. On the 
cooking side, the proportion of the population with access to cleaner cooking methods 
will increase by 2 million households. Increased demand for electricity from households, 
educational and healthcare facilities, and industry will require a 45 percent increase in 
annual power supply. Table 18 below summarizes our resource estimates for the energy 
sector. 
 
Total cost estimates for Ghana 
in 2000 US$ million 2005 2010 2015

% of total in 
2015

Total   2005-
15 

 Average 2005-
15 

% of total 
over period

Rural
Devices 22                   28                  32                 8% 302               27                   8%
Fuels 82                   116                156               39% 1,276            116                 34%
Electricity 42                   38                   29                   7% 414                 38                   11%
Subtotal rural 146                182               217              54% 1,992           181                53%

Urban
Devices 34                   45                   57                   14% 499                 45                   13%
Fuels 45                   74                   114                 28% 831                 76                   22%
Electricity 45                   46                   16                   4% 468                 43                   12%
Subtotal urban 124                164               187              46% 1,798           163                47%

Total cost ($) 270                 346                404               100% 3,790            345                 100%

Per capita total cost estimates in 
2000 US$ 2005 2010 2015

% of total in 
2015

Average 2005-
15 

% of total 
over period

Rural
Devices 1.0                  1.1                 1.2                8% 1.1                8%
Fuels 3.7                  4.8                 5.9                39% 4.8                34%
Electricity 1.9                  1.6                 1.1                7% 1.6                11%
Subtotal rural 6.7                 7.5                8.2               54% 7.5               53%

Urban
Devices 1.6                  1.9                  2.2                  14% 1.9                  13%
Fuels 2.1                  3.1                  4.3                  28% 3.1                  22%
Electricity 2.1                  1.9                  0.6                  4% 1.8                  12%
Subtotal urban 5.7                 6.8                7.1               46% 6.8               47%

Total per capita costs 12.4                14.3               15.3              100% 14.3              100%  
Table 18: Cost of key Energy interventions in Ghana. 
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Due to the high rates of electrification – particularly in urban areas – Ghana’s investment 
needs in the sector are lower than in other countries we have studied. In absolute terms, 
though, they vary between $12 and $15 over the period. Not included in this summary is 
the cost of increasing generation capacity and providing electricity for industrial needs. 
We estimate the corresponding resource requirements to amount to roughly $495 million 
dollars for the period from 2005 to 2015. 

Transport Infrastructure 
Our preliminary analysis suggests that the network of paved roads will require little 
extension since the country has approximately 0.6km of paved roads per 1000 people 
(World Bank 2003f), thereby exceeding the 0.5 threshold. Based on our simple 
methodology described in Section 4.12 we have calculated the investment needs 
summarized in Table 19. We emphasize that our methodology for the road sector is not 
well suited for developing detailed country-level road sector plans. These must instead be 
based on detailed assessments of local demand for transport as well as the country’s 
topography.  
Ghana Roads

Total cost estimates in 2000 US$ million 2005 2010 2015
% of total 

in 2015
Road construction

Two-lane highway -        -        -        0% -                 -               0%
Two-lane road -        -        -        0% -                 -               0%
One-lane road 13         13         13         6% 143                13                6%

Total 13         13         13         6% 143                13                6%
Road O&M

Two-lane highway 147       147       147       65% 1,612             147              66%
Two-lane road 54         54         54         24% 596                54                24%
One-lane road 8           9           10         5% 101                9                  4%

Total 209       210       211       94% 2,309             210              94%
Total cost ($m) 222       223       224       100% 2,452             223              100%

Per capita total cost estimates in 2000 US$ 2005 2010 2015
% of total 

in 2015
Average     
2005-15 

% of total 
over period

Road construction
Two-lane highway -        -        -        0% -                 0%
Two-lane road -        -        -        0% -                 0%
One-lane road 0.6        0.5        0.5        6% 0.5                 6%

Total 0.6        0.5        0.5        6% 0.5                 6%
Road O&M

Two-lane highway 6.7        6.1        5.6        65% 6.1                 66%
Two-lane road 2.5        2.2        2.1        24% 2.2                 24%
One-lane road 0.4        0.4        0.4        5% 0.4                 4%

Total 9.6        8.7        8.0        94% 8.7                 94%
Total cost per capita ($) 10.1      9.2        8.5        100% 9.2                 100%

Total        
2005-15 

 Average    
2005-15 

% of total 
over 

period

 
Table 19: Cost of Road Infrastructure interventions in Ghana. 

Financing  
The total costs estimated for Ghana will need to be financed through a combination of 
private household contributions, domestic government spending, and external assistance. 
We disaggregate these sources of financing by first estimating the contributions that 
households can make, and then projecting the scope for domestic government resource 
mobilization. Additional resources required to meet the MDGs will then need to be 
externally financed.  
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The share of household contributions is based on both the ability to pay and the incentive 
effects of user charges. To calculate the ability to pay, we use national poverty data on 
the proportion of people living below the poverty line and the income distribution data 
across quintiles to divide the population into three categories based on their income: 
those who cannot afford to contribute at all towards meeting the goals (population below 
the poverty line), those who can contribute partially (population between the poverty line 
and two times the poverty line) and those who can contribute the full cost of most 
interventions (population above two times the poverty line).  
 
As discussed in the introduction, we assume that health and primary education are 
publicly provided and funded, and therefore estimate no household contributions for 
interventions related to those goals. For secondary education, agricultural interventions, 
water and sanitation, and energy services, we estimate partial cost recovery.79 
 
We calculate the share of total expenditure devoted to the MDG sectors (including social 
and economic services) at approximately 29.6 percent80. We then multiply this share with 
government revenues to get the total domestic spending on the MDGs (Republic of 
Ghana 2002).81 In the case of Ghana, this translates into domestic spending on the MDGs 
of 5.1 percent of GDP. We assume that domestic spending will increase by 4 percentage 
points by 2015, increasing the share of domestic resources spent on the MDGs to 9.1 
percent of GDP.82 On a pro forma basis we allocate projected domestic government 
spending to sectors according to the sectors’ share of total costs. External financing is 
then calculated as the difference between total resource requirements and spending by 
both households and governments 

Summary of Costs and Financing Results  
We estimate that in order to meet the MDGs, Ghana will need to invest a total of $21.8 
billion between 2005 and 2015. Per capita needs of $66 in 2005 will increase to $96 by 
2015, averaging an annual per capita need of $83. Of the $83, we estimate that $32.5 will 
be financed domestically through household and government contributions. ODA 
commitments to Ghana were $576 million in 2001, or $29 per capita. In comparison, we 
project an average external financing need of approximately $49 per capita between 2005 
and 2015. 
 
It is important to note that our resource estimates does not cover all MDG interventions. 
Among the interventions that have so far not been included are: 

• Water storage and transport infrastructure, including large-scale irrigation, 
• Improving the lives of slum dwellers, 
• Interventions to ensure environmental sustainability, 

                                                 
79 For a detailed description of the proportion of costs in these areas that are borne by households, please 
refer to Table 8 
80  Calculated using Planned Poverty Reduction Expenditure by Sub-Sector, 2001-2002, Table 6, Source: 
Budget and MDA Annual Estimations 2001-2002. 
81 Revenue and expenditure data is taken from the Ministry of Finance, Budget 2002, p16-17, 
http://www.finance.gov.gh/Budget-2002.pdf  
82 For a complete discussion of the assumptions behind this analysis please refer Section 5 above.  
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• R&D expenditures (except for health) and higher education systems, 
• Information and communication technologies, 
• Ports and railways,  
• Large-scale fuel distribution and storage infrastructure, and  
• Disaster response and food aid. 

 

Total Cost (Sum of A+B+C below)
Annual 

total ($m)
Per 

capita ($)
Annual 

total ($m)
Per 

capita ($)
Annual 

total ($m)
Per 

capita ($)
Overall 

total ($m)

Average 
per year 

($m)

Average 
per capita 

($)
Hunger             51 2.3          122 5.1          175 6.6       1,291           117 4.9 1.3%
Education           347 15.9          424 17.6          516 19.6       4,695           427 17.7 4.7%
Gender Equality             38 1.8            54 2.2            59 2.2          565             51 2.1 0.6%
Health           358 16.4          604 25.0          804 30.5       6,578           598 24.8 6.5%
Environment  tbd. tbd. tbd. tbd. tbd. tbd. tbd. tbd. tbd. tbd.
Water Supply and Sanitation           116 5.3          173 7.2          246 9.3       1,963 178.5 7.4 1.9%
Improving the Lives of Slum Dwellers  tbd. tbd. tbd. tbd. tbd. tbd. tbd. tbd. tbd. tbd.
Science and Technology  tbd. tbd. tbd. tbd. tbd. tbd. tbd. tbd. tbd. tbd.
Energy           270 12.4          346 14.3          404 15.3       3,790           345 14.3 3.8%
Roads           222 10.1          223 9.2          224 8.5       2,452           223 9.2 2.4%
Total        1,401 64.2       1,946 80.7       2,427 92.1     21,334         1,939 80.4 21.2%

A. Household Contributions
Annual 

total ($m)
Per 

capita ($)
Annual 

total ($m)
Per 

capita ($)
Annual 

total ($m)
Per 

capita ($)
Overall 

total ($m)

Average 
per year 

($m)

Average 
per capita 

($)
Hunger              -   0.0             -   0.0             -   0.0             -                -   0.0 0.0%
Education             24 1.1            22 0.9            24 0.9          250             23 0.9 0.2%
Gender Equality              -   0.0             -   0.0             -   0.0             -                -   0.0 0.0%
Health              -   0.0             -   0.0             -   0.0             -                -   0.0 0.0%
Environment  tbd. tbd. tbd. tbd. tbd. tbd. tbd. tbd. tbd. tbd.
Water Supply and Sanitation             51 2.3            79 3.3          114 4.3          890 80.9 3.4 0.9%
Improving the Lives of Slum Dwellers  tbd. tbd. tbd. tbd. tbd. tbd. tbd. tbd. tbd. tbd.
Science and Technology  tbd. tbd. tbd. tbd. tbd. tbd. tbd. tbd. tbd. tbd.
Energy             79 3.6          112 4.6          150 5.7       1,235           112 4.7 1.2%
Roads              -   0.0             -   0.0             -   0.0             -                -   0.0 0.0%
Total           154 7.0          212 8.8          289 11.0       2,375            216 9.0 2.4%

B. Domestically Financed Government 
Expenditures* **

Annual 
total ($m)

Per 
capita ($)

Annual 
total ($m)

Per 
capita ($)

Annual 
total ($m)

Per 
capita ($)

Overall 
total ($m)

Average 
per year 

($m)

Average 
per capita 

($)
Hunger             12 0.6            35 1.6            60 2.8          376             34 1.4 0.4%
Education             83 3.8          120 5.0          178 6.8       1,369           124 5.2 1.4%
Gender Equality               9 0.4            15 0.6            20 0.8          165             15 0.6 0.2%
Health             86 3.9          171 7.1          277 10.5       1,918           174 7.2 1.9%
Environment  tbd. tbd. tbd. tbd. tbd. tbd. tbd. tbd. tbd. tbd.
Water Supply and Sanitation             28 1.3            49 2.0            85 3.2          572 52.0 2.2 0.6%
Improving the Lives of Slum Dwellers  tbd. tbd. tbd. tbd. tbd. tbd. tbd. tbd. tbd. tbd.
Science and Technology  tbd. tbd. tbd. tbd. tbd. tbd. tbd. tbd. tbd. tbd.
Energy             65 3.0            98 4.1          139 5.3       1,105           100 4.2 1.1%
Roads             53 2.4            63 2.6            77 2.9          715             65 2.7 0.7%
Total           337 15.4          551 22.9          837 31.8       6,220            565 23.5 6.2%

C. Required Total External Budget Support
Annual 

total ($m)
Per 

capita ($)
Annual 

total ($m)
Per 

capita ($)
Annual 

total ($m)
Per 

capita ($)
Overall 

total ($m)

Average 
per year 

($m)

Average 
per capita 

($)
Hunger 38 1.8 88 3.5 114 3.9 915 83 3.4 0.9%
Education 239 10.9 282 11.7 314 11.9 3,076 280 11.6 3.1%
Gender Equality 29 1.3 38 1.6 38 1.5 400 36 1.5 0.4%
Health 272 12.5 433 18.0 527 20.0 4,661 424 17.6 4.6%
Environment tbd. tbd. tbd. tbd. tbd. tbd. tbd. tbd. tbd. tbd.
Water Supply and Sanitation 37 1.7 46 1.9 47 1.8 501 46 1.9 0.5%
Improving the Lives of Slum Dwellers tbd. tbd. tbd. tbd. tbd. tbd. tbd. tbd. tbd. tbd.
Science and Technology tbd. tbd. tbd. tbd. tbd. tbd. tbd. tbd. tbd. tbd.
Energy 126 5.8 136 5.7 114 4.3 1,450 132 5.5 1.4%
Roads 168 7.7 160 6.6 147 5.6 1,737 158 6.5 1.7%
Total 911 41.7 1,183 49.1 1,301 49.4 12,739 1,158 48.0 12.6%

Average 
% GDP

* I.e. government expenditures on the MDGs, which are financed solely through domestic revenue generation
** On a pro forma basis, expenditures are allocated to budget line items based on their relative share of total costs above

Average 
% GDP

Year 2005 Year 2010 Year 2015  Over the full period 2005-2015 

Average 
% GDP

Year 2005 Year 2010 Year 2015  Over the full period 2005-2015 

Average 
% GDP

Summary of projected sources of financing in Ghana

Year 2005 Year 2010 Year 2015  Over the full period 2005-2015 

Summary of projected financial resources required for meeting the MDGs in Ghana

Year 2005 Year 2010 Year 2015  Over the full period 2005-2015 

 
Table 20: Summary of projected total costs and sources of financing in Ghana. 
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6.2 Tanzania 
The Tanzania needs assessment has been undertaken in collaboration with Haidari K. R. 
Amani, Flora Lucas Kessy and Deogratias Macha of the Economic and Social Research 
Foundation. The UN Millennium Project gratefully acknowledges their work.83  

MDG status 
Tanzania is one of the poorest countries in the world, with an annual per capita income 
estimated at $257 (World Bank 2003c). Table 21 summarizes some key MDG indicators 
in Tanzania.84 Based on the 2000/2001 Household Budget Survey, 36 percent of the 
population live below the national basic needs poverty line (URT 2002b). The majority of 
the poor continue to live in rural areas, though urban poverty is also of growing concern. 
Primary school enrolment in Tanzania has decreased significantly during the 1990s to 
reach a Net Enrolment Rate of 46.7 percent, and the country is off track to achieve the 
education MDGs. Though dropout rates have come down to 5 percent, transition rates to 
secondary schools remain very low (UNDP 2002b). 
 
During the 1990s, life expectancy in Tanzania is estimated to have decreased from 50 
years to less than 44 years, in large part due to the worsening HIV/AIDS pandemic 
(World Bank 2003c). The prevalence of HIV/AIDS in the adult population has grew 
rapidly during the 1990s, and now exceeds 10 percent (URT 2002a). The combination of 
high HIV/AIDS prevalence and high population growth will continue to exert pressure on 
basic social service provision and could reduce life expectancy further. The country faces 
other acute challenges in the health sector, where maternal mortality rates have been 
extremely high. Unfortunately, this important indicator is no longer tracked as part of the 
PRS. Similarly, child mortality rates remain high and have actually increased during the 
1990s. The health challenges are further compounded by a high prevalence of 
underweight children (29 percent) (World Bank 2003c).  

                                                 
83 We also thank UNICEF Tanzania and Pim van der Male from UNDP Tanzania for providing detailed 
comments on an earlier version of the work. 
84 It should be noted that the data from household budget surveys and several other sources cited here refer 
to Tanzania Bara (mainland) only. 
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Indicator Earliest Most recent MDG Status 

Proportion below national poverty line 51.1% (1991)    

Prevalence of Child Malnutrition (weight for age) 28.9% (1992) 29.4% (1999) Off track 

Primary net enrollment rate 51.4% (1990) 46.7% (2000) * 

Ratio girls/boys in primary and secondary 
education 96,8% (1990) 98.9% (2000) Off track 

Under-five mortality rate (per 1000) 163 (1990) 165 (2001) Off track 

% with access to improved water supply 38% (1990) 68% (2000) On track 

% with access to improved sanitation 84% (1990) 90% (2000) On track 

  
Table 21: Status of Progress towards the MDGs in Tanzania85 (World Bank 2003c) 

Donor Assistance 
Ghana receives $27 in ODA per capita, of which an estimated $22.2 do not go towards 
the MDGs (Sachs et al 2004). In April 2000, Tanzania qualified for the enhanced 
initiative for Highly Indebted Poor Countries (HIPC initiative). Under the agreement, 
Tanzania was to be provided with $2,026m of debt relief, reducing Tanzania’s debt by 54 
percent. Debt service payments were cut by over 47 percent in the next decades, from 
$193m in 2000 to $87 million in 2021, with an average of $116 in 2011 (World Bank 
2003g). 

Key Priorities for Meeting the MDGs 

Poverty 
In 2000/01 some 36 percent of Tanzanians fell below the basic needs poverty line and 19 
percent fell below the food poverty line. When compared to 39 and 22 percent in 1991/92 
(URT 1993, 2003a), the decline in poverty was not large enough to be statistically 
significant. Moreover, the absolute number of people living in poverty increased during 
the 1990s because of population growth. Using national population projections, there are 
now 11.4 million Tanzanians below the basic needs poverty line, compared with 9.5 

                                                 
85 For consistency in cross-national comparison, data in this table are as reported in the World Bank’s 2003 
World Development Indicators database.  For the detailed country-level analysis in this needs assessment, 
however, national or international data sources were used (and are cited in the text below) as was deemed 
appropriate.  Use of different sources can effect the magnitude and even direction of national “MDG status” 
projections.  The national data for Tanzania’s needs assessment differs most notably in the following ways.  
Statistics cited in the “Education” section of this Tanzania needs assessment are based on a 2002 UNDP 
national study, which offers considerablly higher figures for Primary Net Enrolment and other education 
indicators.  Water and sanitation data has been updated to reflect recent UNICEF estimates. 
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million in 1991/92. The HBS statistics also shows an increase in inequality over the 
period, with a Gini coefficient increasing from 0.34 to 0.37 (URT 1993, 2003a). Poverty 
is highest in rural areas, where 39 percent of the population falls below the basic needs 
poverty line. Dar es Salaam has the lowest rate of poverty at 18 percent (URT 1993, 
2003a). As discussed above, the resources and interventions required to reduce income 
poverty are discussed within the analysis of the categories below. 

Hunger 
Hunger and malnutrition are extremely high in Tanzania, with 25 percent of all children 
under the age of five suffering from malnutrition. In 1996, 43 percent of the children 
under five were stunted (low height for age), 18 percent severely so (PRSP). The 
proportion of severely underweight children has increased slightly on the mainland 
during the 1990s from 28.8 percent in 1991/92 to 29.4 percent in 2000 (World Bank 
2003c).  
 
Clearly linked to this is the fall in per capita food production in Tanzania, which reached 
a peak in the late 1970s and has declined by 32 percent since then (FAO 2003b). In 
comparison, average per capita food production has fallen 11 percent in sub-Saharan 
Africa as a whole. Declining soil nutrient quality and very low rates of mechanization or 
animal traction have resulted in very low agricultural productivity, which currently stands 
at 1.2 tons per hectare and has barely increased over the past decade.  
 
Tanzania

Total cost estimates in 2000 US$ 
million 2005 2010 2015

% of total 
in 2015

 Total   
2005-15 

 Average 
2005-15 

% of total 
over 

period
Agricultural Production

Capital costs 32              114         203         25% 1,277      116         32%
Operating costs 108            238         415         50% 2,727      248         68%

Total 139           353         618         75% 4,003      364         
Nutrition 0%

Capital costs -            0% -         0%
Operating costs 49              117         209         25% 1,331      121         100%

Total 49             117         209         25% 1,331      121         
Total cost ($m) 188           470       826       5,334    485         

Per capita total cost estimates in 
2000 US$ 2005 2010 2015

% of total 
in 2015

 Total   
2005-15 

 Average 
2005-15 

% of total 
over 

period
Agricultural Production 4                8             13           75% 93           8.7          75%
Nutrition 1                3             5             25% 31           3             25%
Total cost per capita ($) 5               11         18         124       12            
Table 22: Cost of Hunger interventions in Tanzania. 

Table 22 shows that the cost of increasing agricultural productivity is $4 billion over the 
11-year period, including the costs of developing markets and income generation. The 
costs for addressing nutrition issues include the cost of school meals, targeted nutrition 
programs, awareness and education and population-wide fortification programs. These 
add up to $3 per capita on an annual basis. 
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Education 
Over the past two years, there has been significant progress towards achieving Universal 
Primary Education targets, mainly after the implementation of Primary Education 
Development Plan (PEDP).86 The PEDP has introduced a capitalization grant of US $10 
per student per year for the financing of non-salary expenditure on primary education. 
This and other measures have resulted in a rapid increase in gross enrolment from 73.5 
percent in 1990 to 105 percent in 2003. Net enrolment was recorded at 85.7 percent in the 
same year. Transition rates to secondary school remain extremely low, however, 
especially for girls. In addition, repetition is high and pass rates for the primary learning 
exams have been reported to be as low as 20 percent (UNDP 2002a). 
 
The needs assessment assumes that net enrolment rates for secondary schools will 
increase to 11 percent by 2015. We estimate the human resource requirements and the 
number of classrooms needed by 2015 based on best practice norms as summarize in 
Table 23.  
 
Human Resource and 
Infrastructure Needs 2005 2010 2015

Total 2005-
2015

Average 
2005-2015

Number of teachers 
Primary Education     120,945     155,036     195,275  1,714,397 155,854 
Secondary Education 13,408 15,233 19,847     173,507 15,773 

Total    134,353    170,269    215,122 1,887,904     171,628 
Number of classrooms

Primary Education     102,948     141,018     195,275  1,582,207 143,837 
Secondary Education 7,488 11,870 19,847     138,676 12,607 

Total 110,435 152,888 215,122 1,720,883 156,444  
Table 23: Human resources and infrastructure needs of the education sector in Tanzania87 

As Table 24 shows, the total cost of primary education is $4.6 billion over the 11-year 
period with per student cost increasing from $50 in 2005 to $73 in 2015. The main cost 
drivers are teachers’ salaries and the cost of classroom construction. The total cost for 
secondary education is $759 million, or $2 annually in per capita terms. This is 
significantly lower than costs in other countries, primarily because of Tanzania’s 
currently very low net enrolment rate of 5 percent, primary completion rate of 33 percent, 
and transition rate of 22 percent. Even with significantly high targets for primary 
completion (100 percent) and transition rate (60 percent) the overall target population 
will remain low. The per student costs decline from $165 in 2005 to $143 in 2015, 
primarily due to underutilization of current resources. For example, Tanzania’s secondary 
pupil to teacher ratio is 18, leaving scope to increase the number of students per teacher 
as enrolment increases. Adult literacy costs are estimated at $17 per student, based on 
actual programs. The total cost of education is estimated at $5.6 billion over 2005-2015. 
This translates into annual costs of $507 million, or $12 per capita per year. 
 

                                                 
86 PEDP implementation commenced from July 2001. 
87 As noted in section 4.4, human resource estimates for education interventions do not at present take 
factor in the attrition of teachers from HIV/AIDS, since much of the necessary data is unavailable 
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Total cost estimates in 2000 US$ 
million 2005 2010 2015

% of total 
in 2015

 Total   
2005-15 

 Average 
2005-15 

% of total 
over period

Primary Education
Capital cost 65             76             109           16% 848           77           15%
Operating cost 257           340           458           67% 3,800        345         68%

Total 321           416         567         83% 4,647     422         83%
Cost per student($) 50             58             73             647           59           

Secondary Education
Capital cost 2               12             15             2% 116           11           2%
Operating cost 42             55             84             12% 643           58           12%

Total 43            67           100         15% 759        69           14%
Cost per student($) 165           162           143           1,747        159         

Adult Literacy
Capital cost 0% 0%
Operating cost 13             16             19             3% 169           15           3%

Total 13            16           19           3% 169           15           3%
Cost per student($) 17            17           17           192        17           

Total cost ($m) 377           499           686           5,575        507         

Per capita total cost estimates in 
2000 US$ 2005 2010 2015

% of total 
in 2015

Total   
2005-15 

 Average 
2005-15 

% of total 
over period

Primary Education 8               10             12             83% 110           10           83%
Secondary Education 1               2               2               15% 18             2             14%
Adult Literacy 0.3           0.4          0.4          3% 4             0.4          3%
Total cost per capita ($) 9.8            11.9          14.9          131.7        12.0         
Table 24: Cost of Education Interventions in Tanzania. 

Gender Equality 
In Tanzania, gender parity in primary schooling is likely to be achieved by 2005. Major 
challenges that exist today include improving the performance level of girls relative to 
boys in school exams at the primary level, and increasing public awareness of socio-
cultural practices that discriminate against girls and women. Important issues to be 
addressed are the gender division of household labor and high dropout rates of girls in 
schools, especially at the secondary level.  
 
We attempt a partial estimation of the costs of interventions needed to achieve the Gender 
MDG; these interventions are mainly focused on awareness programs, sensitization and 
training, violence prevention, and reduction of systemic problems. Of these, vocational 
training consistently encompasses over 60 percent of the total per capita costs. These 
programs focus on training adolescent girls in secondary school to build skill sets that 
will increase employability, thereby facilitating the transition of girls into the labor force. 
Other cost components include the creation and operation of women’s ministries within 
the government. We use existing budgets from benchmark countries (those that are track 
to meet the gender MDG) to estimate these costs. Comprehensive responses to violence 
against women form the final component of our estimates; these include the costs of 
prevention, protection and punishment of offenders. Our results suggest that Tanzania 
needs at least $1.1 billion over 2005-2015 to attempt to meet the gender goal. We 
recognize that, due to limited gender data, these numbers probably underestimate the true 
cost of meeting the gender MDG.  
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Total cost estimates in 
2000 US$ million 2005 2010 2015

Total   
2005-15 

Average 
2005-15 

Total ($m) 82          100       118       1,086    99          
Total cost per capita ($) 2.1          2.4          2.6          26           2              
Table 25: Cost of key gender interventions in Tanzania, 2005-2015. 

Health 
Life expectancy in Tanzania is a low 44 years. It decreased by 12 percent between 1990 
and 2000, primarily due to the worsening HIV/AIDS pandemic (World Bank 2003c). 
Maternal mortality rates were also very high, at 530 in 1996 (URT 1997). This picture of 
deteriorating health is further compounded by child mortality rates that have increased 
from 141 in 1992 to 147 in 2000 (URT 2000a). At present, AIDS is the leading killer 
disease of 15-59-year-olds. As a result of AIDS mortality and morbidity, the active labor 
force is estimated to be 9 percent lower today than it would have been in the absence of 
AIDS. In addition, the problem of malaria remains severe. Malaria is endemic in virtually 
all of Tanzania. According to the government, annual incidence ranges from 400-500 
cases per 1000 and accounts for approximately 30 percent of the country’s total disease 
burden and 17 percent of all deaths (URT 2003c). In addition, the disease often most 
severely affects children under the age of 5. The number of clinical malaria cases per year 
is estimated to be between 14 and 18 million, with a mortality rate that ranges from 140 
to 650 per 100,000 people, depending on geographical location (URT 2003b). 
Respiratory tract infection and diarrhea also contribute to high morbidity and mortality 
figures in Tanzania. According to WHO 2001 data, Tanzania is one of the 22 countries 
with the highest TB burdens. The country currently records 124,000 cases each year, 
equivalent to an incidence rate of 344. With the growing HIV/AIDS pandemic, TB 
incidence has risen by over 100 percent over the past 15 years (WHO 2001a).  
 
The cost of health interventions in Tanzania is projected to rise to $44 per capita by 2015. 
This is the highest health cost of the three countries and is mainly driven by Tanzania’s 
relatively high rate of HIV/AIDS prevalence – the highest amongst the three countries. 
The high cost of health interventions in Tanzania also reflects its high malaria incidence, 
which is more than twice as high as in Uganda. A summary of the associated health costs 
can be seen in Table 26 below. 
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Total cost estimates in 2000 US$ million 2005 2010 2015
% of total 

in 2015
 Total   

2005-15 
 Average 
2005-15 

% of total 
over period

HIV/AIDS Prevention 74 116            149            7% 1,258         114            8%
HIV/AIDS Care 41 58              67              3% 626            57              4%
HIV/AIDS Treatment 27 252            440            22% 2,672         243            17%
TB 13 14              15              1% 155            14              1%
Malaria Prevention 11 21              33              2% 239            22              1%
Malaria Treatment 76 85              73              4% 891            81              6%
Maternal Heath 40 66              94              5% 745            68              5%
Child Health 169 189            206            10% 2,080         189            13%
Management 90 160            216            11% 1,733         158            11%
Quality improvement 67 120            162            8% 1,300         118            8%
Human resources (salary incr.) 180 320            431            22% 3,466         315            22%
Community demand 15 36              60              3% 404            37              3%
R&D capacity 9 16              22              1% 173            16              1%
Infrastructure recurrent costs 30 30            30            2% 331          30              2%
Total cost ($m) 842               1,483       1,999       100% 16,073     1,461         100%

Per capita total cost estimates in 2000 US$ 2005 2010 2015
% of total 

in 2015
 Average 
2005-15 

% of total 
over period

HIV/AIDS Prevention 1.9$               2.8$           3.2$           7% 2.7$           8%
HIV/AIDS Care 1.1$               1.4$           1.5$           3% 1.4$           4%
HIV/AIDS Treatment 0.7$               6.0$           9.6$           22% 5.8$           17%
TB 0.3$               0.3$           0.3$           1% 0.3$           1%
Malaria Prevention 0.3$               0.5$           0.7$           2% 0.5$           1%
Malaria Treatment 2.0$               2.0$           1.6$           4% 1.9$           6%
Maternal Heath 1.0$               1.6$           2.1$           5% 1.6$           5%
Child Health 4.4$               4.5$           4.5$           10% 4.5$           13%
Management 2.3$               3.8$           4.7$           11% 3.7$           11%
Quality improvement 1.8$               2.9$           3.5$           8% 2.8$           8%
Human resources (salary incr.) 4.7$               7.6$           9.4$           22% 7.5$           22%
Community demand 0.4$               0.9$           1.3$           3% 0.9$           3%
R&D capacity 0.2$               0.4$           0.5$           1% 0.4$           1%
Infrastructure recurrent costs 0.8$              0.7$          0.7$          2% 0.7$          2%
Total cost per capita ($) 22                 35            44            100% 35             100%  
Table 26: Cost of Health Interventions in Tanzania. 

Table 27 below shows a very rough estimate of the human resource needs (doctors and 
nurses/midwives) that may be required to implement the full set of preventive and 
treatment interventions by 2015. We emphasize that this is a preliminary number and is 
calculated to indicate the order of magnitude of the need.  
 
Health human resource needs Current 2015
Doctors             1,545        14,010 
Nurses/midwives            48,972         60,712  
Table 27: Human Resource requirements for the Health Sector in Tanzania in 2015. 

We estimate that Tanzania requires on average $35 per capita annually between 2005 and 
2015 to achieve the health related MDGs. This compares to $11 spent on all health today, 
only $5 of which is government funded. Current health funding is not only insufficient, 
but places the majority of the cost burden on households. Human resources also need to 
be increased substantially if Tanzania is to meet the Millennium health goals. While the 
above table suggests a relatively greater need for additional physicians than for nurses, 
the figure is highly dependant on locally specific role definitions. We should also note 
that Tanzania has a cadre of “clinical officers” who are not MDs (and are thus not 
included in current doctor numbers), but who play a critical role in primary health care 
provision. Their contribution may reduce the number of formally trained MDs needed for 
the future. 
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Environmental Sustainability 
Even though no environmental targets were set in the current PRS, the environment is 
one of the main concerns of the Tanzanian government. Tanzania’s priority 
environmental concerns are land degradation and deforestation; lack of improved water 
supply and deteriorating water quality; environmental pollution; deterioration of aquatic 
systems; and loss of wildlife habitats and biodiversity. Deforestation has been the main 
problem for decades. It is estimated that approximately 91,000 hectares of forest were 
destroyed between 1990 and 2000, through unplanned forest clearance for agriculture, 
forest fires, and other non-sustainable forest resource uses (FAO 2001c). The major 
challenge today is to restore the affected areas, to increase key actors’ participation in 
environmental management, and to promote suitable use of environmental resources. For 
this, government capacity for environmental management, currently limited, will need to 
be improved significantly.  
 
Several interventions directly relating to the environment, such as access to clean energy 
services and water treatment, are included in the analysis of other sectors. At this point 
we do not have access to sufficient information to calculate the requirements in terms of 
human and financial resources for the remaining environmental interventions. 

Water and sanitation 
Access to improved water supply and sanitation in Tanzania is very limited. According to 
preliminary estimates by WHO/UNICEF, access to water supply ranges from 48 percent 
in rural areas to 86 percent in urban areas. The bigger challenge lies in sanitation, where 
access is as low as 41 percent in rural areas and 53 percent in urban areas. The pace of 
progress in extending access to improved water supply and sanitation has been 
inadequate to meet the targets, as illustrated in Table 28. 
 
Water and sanitation targets Tanzania 1990 2000 2005 2010 2015 Total 05-15

Water supply
Total access - urban (%) 83% 86% 87% 89% 92%
Population provided with access each year - urban 295,154             710,180             773,186             7,269,301          
Total acces - rural (%) 45% 48% 51% 62% 73%
Population provided with access each year - rural 725,468             543,477             576,110             6,366,137          

Sanitation
Total access - urban (%) 53% 53% 55% 66% 77%
Population provided with access each year - urban 444,466             825,033             998,107             8,743,166          
Total acces - rural (%) 46% 41% 43% 58% 73%
Population provided with access each year - rural 893,702             750,977             789,267             8,610,885           

Table 28: Water and Sanitation Targets in Tanzania. 

Unit cost data for our analysis was taken from a broad range of sources and has been 
differentiated by urban and rural areas. Our resource estimates for the water and 
sanitation sector in Tanzania are summarized in Table 25. 
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Tanzania Water and sanitation

Total cost estimates in 2000 US$ million 2005 2010 2015
Total           2005-

15 
 Average      
2005-15 

% of total over 
period

Water provision 0%
Capital cost - rural 15,869,627       10,684,399     11,284,561      127,387,517        11,580,683        5%
Operating cost - rural 17,147,607       21,186,305     25,461,205      233,863,975        21,260,361        9%
Subtotal rural 33,017,234      31,870,704    36,745,767     361,251,492       32,841,045       13%
Capital cost - urban 20,250,063       37,349,370     42,045,552      391,497,649        35,590,695        14%
Operating cost - urban 34,095,488       53,505,401     75,369,290      593,368,852        53,942,623        22%
Subtotal urban 54,345,552      90,854,771    117,414,842   984,866,501       89,533,318       36%

Total 87,362,786       122,725,475   154,160,609    1,346,117,993     122,374,363      49%
Sanitation

Capital cost - rural 18,364,750       17,077,485     17,666,881      191,650,927        17,422,812        7%
Operating cost - rural 3,920,488         8,624,944       13,516,622      95,407,659          8,673,424          3%
Subtotal rural 22,285,238      25,702,429    31,183,502     287,058,586       26,096,235       10%
Capital cost - urban 34,696,043       51,621,341     65,556,062      561,811,257        51,073,751        20%
Operating cost - urban 10,432,471       26,953,197     47,819,449      305,752,101        27,795,646        11%
Subtotal urban 45,128,514      78,574,538    113,375,511   867,563,358       78,869,396       32%

Total 67,413,752       104,276,967   144,559,014    1,154,621,944     104,965,631      42%
Waste Water Treatment

Rural -                       -                      -                      -                          -                        0%
Urban 5,273,629         10,848,982     17,387,000      121,314,664        11,028,606        4%

Total 5,273,629        10,848,982    17,387,000     121,314,664       11,028,606       4%
Hygiene Education 10,183,995       11,299,051     12,479,039      124,394,327        11,308,575        5%
Total cost ($m) 170,234,162     249,150,475   328,585,661    2,746,448,927     249,677,175      100%

Per capita total cost estimates in 2000 US$ 2005 2010 2015
Average     2005-

15 
% of total over 

period

Water provision
Capital cost - rural 0.4                    0.3                  0.2                  0.3                      5%
Operating cost - rural 0.4                    0.5                  0.6                  0.5                      9%
Subtotal rural 0.9                   0.8                 0.8                  0.8                      13%
Capital cost - urban 0.5                    0.9                  0.9                  0.8                      14%
Operating cost - urban 0.9                    1.3                  1.6                  1.3                      22%
Subtotal urban 1.4                   2.2                 2.6                  2.1                      36%

Total 2.3                    2.9                  3.4                  2.9                      49%
Sanitation

Capital cost - rural 0.5                    0.4                  0.4                  0.4                      7%
Operating cost - rural 0.1                    0.2                  0.3                  0.2                      3%
Subtotal rural 0.6                   0.6                 0.7                  0.6                      10%
Capital cost - urban 0.9                    1.2                  1.4                  1.2                      20%
Operating cost - urban 0.3                    0.6                  1.0                  0.7                      11%
Subtotal urban 1.2                   1.9                 2.5                  1.9                      32%

Total 1.8                    2.5                  3.1                  2.5                      42%
Waste Water Treatment

Rural -                   -                  -                  -                      0%
Urban 0.1                    0.3                  0.4                  0.3                      4%

Total 0.1                    0.3                  0.4                  0.3                      4%
Hygiene Education 0.3                    0.3                  0.3                  0.3                      5%
Total cost per capita ($) 4.4                    5.9                  7.2                  5.9                      100%  
Table 29: Cost of key Water and Sanitation interventions in Tanzania. 

Per capita costs for capital and operating expenses in the water and sanitation sector are 
projected to rise from $4.4 in 2005 to $7.2 in 2015. These costs are somewhat low, since 
Tanzania relies on relatively inexpensive technologies for providing access to improved 
water supply and sanitation. This is particularly true for sanitation facilities, where pit 
latrines dominate. 

Improving the Lives of Slum Dwellers 
Tanzania has one of the highest percentage shares of slum dwellers in the world. 
According to UN-Habitat, over 90 percent of Tanzania’s urban population lives in slum-
like conditions (UN-Habitat 2003).88 This is significantly above the average of roughly 
                                                 
88 We are very grateful to UN-HABITAT for providing country-level estimates of the number of slum 
dwellers. Regional aggregates of these estimates have been published in UN-Habitat (2003). 
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72 percent for sub-Saharan Africa. The country’s relatively low 33 percent rate of 
urbanization is expected to increase sharply as the country experiences a projected urban 
population growth of close to 5 percent (UN 2002a). If the proportion of slum dwellers 
were to stay constant, this would result in an additional 6.5 million slum dwellers in 
Tanzania between 2005 and 2015. As discussed above, we have not yet been able to 
calculate robust resource requirements for meeting Target 11 in Tanzania. For this reason 
the financial requirements for this sector have not been included.  

Science and Technology 
At this stage insufficient information is available for calculating the resources needed to 
promote science and technology, which would include interventions such as the 
improvement and extension of university education and research, science advice, and ICT 
infrastructure. As a result, our analysis does not include the projected investment costs of 
these interventions. 

Energy 
Tanzania’s electrification rates of 10 percent in urban areas and 1 percent in rural areas 
are significantly lower than the sub-Saharan average of 23 percent, but comparable to 
those in Uganda. The vast majority of Tanzania’s population is therefore dependent on 
inefficient and relatively low luminosity fuels, such as kerosene, for lighting. Similarly, 
in thermal energy, only a very small proportion of the population has access to modern 
fuels: in urban areas, charcoal is the most widespread cooking fuel, while in rural areas, 
unprocessed biomass dominates. Biomass accounts for over 90 percent of the primary 
energy used (URT 2002b).  
 
Achieving the energy targets for Tanzania would imply an increase in electrification rates 
to 27 percent in urban areas and 13 percent in rural areas—reaching an additional 1.3 
million households between 2005 and 2015. For thermal energy targets, the proportion of 
the population with access to cleaner cooking methods will have to grow by 3.6 million 
households over the same period. Increased demand for electricity from households, 
educational- and healthcare facilities, and industry will also require a 30 percent increase 
in annual power supply. Our resource estimates are summarized in Table 30. The results 
show that, due to very low levels of access to improved energy in rural areas, significant 
investments will be needed in order to provide the non-urban population with improved 
energy services. Not included in these summary results is the cost of increasing 
generation capacity and of providing electricity for industrial needs, which we estimate to 
be roughly $218 million dollars for the period from 2005 to 2015. Since current capacity 
is sufficient to meet current industrial demand, most investments to satisfy the industrial 
sector’s energy needs will need to be made later in the period, as demand increases. 
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Total cost estimates for 
Tanzania in 2000 US$ million 2005 2010 2015

% of total in 
2015

 Total   2005-
15 

 Average 2005-
15 

% of total 
over period

Rural
Devices 30                   42                  52                 7% 456               41                   7%
Fuels 181                 223                254               36% 2,431            221                 37%
Electricity 75                   70                   67                   10% 773                 70                   12%
Subtotal rural 285                335               373              53% 3,660           333                55%

Urban
Devices 37                   54                   74                   10% 606                 55                   9%
Fuels 108                 163                 218                 31% 1,794              163                 27%
Electricity 57                   54                   43                   6% 585                 53                   9%
Subtotal urban 202                271               335              47% 2,986           271                45%

Total cost ($) 488                 606                708               100% 6,645            604                 100%

Per capita total cost estimates in 
2000 US$ 2005 2010 2015

% of total in 
2015

Average 2005-
15 

% of total 
over period

Rural
Devices 0.8                  1.0                 1.1                7% 1.0                7%
Fuels 4.7                  5.3                 5.5                36% 5.3                37%
Electricity 1.9                  1.7                 1.5                10% 1.7                12%
Subtotal rural 7.4                 8.0                8.1               53% 7.9               55%

Urban
Devices 1.0                  1.3                  1.6                  10% 1.3                  9%
Fuels 2.8                  3.9                  4.7                  31% 3.9                  27%
Electricity 1.5                  1.3                  0.9                  6% 1.3                  9%
Subtotal urban 5.3                 6.5                7.3               47% 6.5               45%

Total per capita costs 12.7                14.4               15.4              100% 14.4              100%  
Table 30: Cost of key Energy interventions in Tanzania. 

Transport Infrastructure 
Tanzania’s density of paved roads is a mere 0.11km per 1000 people. The country’s road 
network requires urgent upgrading as well as extension. Across the country, 67 percent of 
the road network is in either fair or poor condition (URT 2000b), with the roads in rural 
areas that are under the authority of district councils in particularly bad condition.  
 
Based on Tanzania’s extremely low road density, we project that substantial investments 
are necessary in the road sector for the country to move towards the tentative target road 
density of 0.5km per 1000 people. Reaching this target by 2015 would require a more 
than five-fold increase in the network of paved roads, which may be impossible to 
achieve given substantial institutional and operational constraints in the roads sector. To 
account for this, we have limited investments to increasing the existing road network by a 
factor of five. We emphasize that our methodology for the road sector is not well suited 
for developing detailed country-level road sector plans. These must instead be based on 
detailed assessments of local demand for transport as well as the country’s topography. 
Hence our results are only indicative of the investment needs in the transport sector. 
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Tanzania Roads

Total cost estimates in 2000 US$ million 2005 2010 2015
% of total 

in 2015
Road construction

Two-lane highway 203                  203                  203                  23% 2,230                  203                  25%
Two-lane road 312                  312                  312                  35% 3,427                  312                  38%
One-lane road 129                  129                  129                  15% 1,414                  129                  16%

Total 643                  643                  643                  73% 7,072                  643                  79%
Road O&M

Two-lane highway 90                    111                  131                  15% 1,217                  111                  14%
Two-lane road 14                    46                    77                    9% 501                     46                    6%
One-lane road 3                      15                    28                    3% 170                     15                    2%

Total 107                  172                  236                  27% 1,888                  172                  21%
Total cost ($m) 750                  815                  879                  100% 8,960                  815                  100%

Per capita total cost estimates in 2000 US$ 2005 2010 2015
% of total 

in 2015
Average     2005-

15 
% of total over 

period
Road construction

Two-lane highway 5.3                   4.8                   4.4                   1% 4.8                      25%
Two-lane road 8.1                   7.4                   6.8                   1% 7.4                      38%
One-lane road 3.4                   3.1                   2.8                   0% 3.1                      16%

Total 16.8                 15.3                 14.0                 2% 15.3                    79%
Road O&M

Two-lane highway 2.4                   2.6                   2.9                   0% 2.6                      14%
Two-lane road 0.4                   1.1                   1.7                   0% 1.1                      6%
One-lane road 0.1                   0.4                   0.6                   0% 0.4                      2%

Total 2.8                   4.1                   5.1                   1% 4.1                      21%
Total cost per capita ($) 19.6                 19.4                 19.1                 2% 19.4                    100%

 Total         2005-
15 

 Average      
2005-15 

% of total 
over 

period

 
Table 31: Cost of Road Infrastructure interventions in Tanzania. 

Financing  
MDG investments for Tanzania will need to be financed through a combination of private 
household contributions, domestic government spending, and external assistance. We 
disaggregate these sources of financing by first estimating the contributions that 
households can make and projecting the scope for domestic government resource 
mobilization for the MDGs. Additional resources required to meet the Goals will then 
need to be externally financed.  
 
The projected share of household contributions is based on calculations of household 
ability to pay and estimates of the incentive effects of user charges. To calculate the 
ability to pay, we use national poverty data on the proportion of people living below the 
poverty line and the income distribution data across quintiles to divide the population into 
three categories based on their income: those who cannot afford to contribute at all 
towards meeting the goals (population below the poverty line), those who can contribute 
partially (population between the poverty line and two times the poverty line) and those 
who can contribute the full cost of most interventions (population above two times the 
poverty line).  
 
We assume that health and primary education are publicly provided and funded, and 
therefore estimate no household contributions for interventions related to those goals. For 
secondary education, agricultural interventions, water and sanitation, and energy services, 
we estimate partial cost recovery. 
 
We calculate the share of total expenditure devoted to the MDG sectors (including social 
and economic services) at approximately 52.1 percent (IMF 2003b),89 which we multiply 
                                                 
89  IMF Country Report 03/2 Statistical Appendix,, Table 15: 
http://www.imf.org/external/pubs/ft/scr/2003/cr0302.pdf  
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with government revenues to get the total domestic spending on the MDGs (IMF 2003a). 
For Tanzania, this translates into domestic spending on the MDGs of 5.9 percent of GDP. 
We assume that domestic spending will increase by 4 percentage points by 2015, 
increasing the share of domestic resources spent on the MDGs to 9.9 percent of GDP.90 
On a pro forma basis we allocate projected domestic government spending to sectors 
according to the sectors’ share of total costs. External financing is then calculated as the 
difference between total resource requirements and spending by both households and 
governments 

Summary of Costs and Financing Results 
We estimate that in order to meet the MDGs, Tanzania will need to invest a total of $44.1 
billion between 2005 and 2015. Per capita needs of $74 per capita in 2005 will thus 
increase to $110 by 2015, with the average over this period approximately $95 per capita 
each year. Of the $95, we estimate that $39 will be financed domestically, through 
household and government contributions. ODA commitments to Tanzania were $1,440 
million in 2001, or $41 per capita. In comparison, we project an average external 
financing need of approximately $57 per capita between 2005 and 2015. 
 
Our resource estimates does not cover all MDG interventions. Among the interventions 
that have so far not been included are: 

• Water storage and transport infrastructure, including large-scale irrigation, 
• Improving the lives of slum dwellers, 
• Interventions to ensure environmental sustainability, 
• R&D expenditures (except for health) and higher education systems, 
• Information and communication technologies, 
• Ports and railways,  
• Large-scale fuel distribution and storage infrastructure, and  
• Disaster response and food aid. 

                                                 
90 For a complete discussion of the assumptions behind this analysis please refer Section 5 above.  
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Total Cost (Sum of A+B+C below)
Annual 

total ($m)
Per 

capita ($)
Annual 

total ($m)
Per 

capita ($)
Annual 

total ($m)
Per 

capita ($)
Overall 

total ($m)

Average 
per year 

($m)

Average 
per capita 

($)
Hunger           187 4.9          470 11.2          826 18.0       5,333           485 11.5 3.2%
Education           377 9.8          499 11.9          686 14.9       5,575           507 12.1 3.3%
Gender Equality             82 2.1          100 2.4          118 2.6       1,086             99 2.4 0.6%
Health           842 21.9       1,483 35.4       1,999 43.5     16,073        1,461 34.8 9.6%
Environment  tbd. tbd. tbd. tbd. tbd. tbd. tbd. tbd. tbd. tbd.
Water Supply and Sanitation           170 4.4          249 5.9          329 7.2       2,746 249.7 5.9 1.6%
Improving the Lives of Slum Dwellers  tbd. tbd. tbd. tbd. tbd. tbd. tbd. tbd. tbd. tbd.
Science and Technology  tbd. tbd. tbd. tbd. tbd. tbd. tbd. tbd. tbd. tbd.
Energy           488 12.7          606 14.4          708 15.4       6,645           604 14.4 4.0%
Roads           750 19.6          815 19.4          879 19.1       8,960           815 19.4 5.3%
Total        2,896 75.5       4,222 100.7       5,545 120.8     46,419         4,220 100.4 27.7%

A. Household Contributions
Annual 

total ($m)
Per 

capita ($)
Annual 

total ($m)
Per 

capita ($)
Annual 

total ($m)
Per 

capita ($)
Overall 

total ($m)

Average 
per year 

($m)

Average 
per capita 

($)
Hunger             32 0.8            74 1.8          129 2.8          841             76 1.8 0.5%
Education             18 0.5            27 0.6            40 0.9          305             28 0.7 0.2%
Gender Equality              -   0.0             -   0.0             -   0.0             -                -   0.0 0.0%
Health              -   0.0             -   0.0             -   0.0             -                -   0.0 0.0%
Environment  tbd. tbd. tbd. tbd. tbd. tbd. tbd. tbd. tbd. tbd.
Water Supply and Sanitation             75 2.0          113 2.7          153 3.3       1,249 113.5 2.7 0.7%
Improving the Lives of Slum Dwellers  tbd. tbd. tbd. tbd. tbd. tbd. tbd. tbd. tbd. tbd.
Science and Technology  tbd. tbd. tbd. tbd. tbd. tbd. tbd. tbd. tbd. tbd.
Energy           151 3.9          203 4.8          251 5.5       2,226           202 4.8 1.3%
Roads              -   0.0             -   0.0             -   0.0             -                -   0.0 0.0%
Total           277 7.2          416 9.9          573 12.5       4,621            420 10.0 2.8%

B. Domestically Financed Government 
Expenditures* **

Annual 
total ($m)

Per 
capita ($)

Annual 
total ($m)

Per 
capita ($)

Annual 
total ($m)

Per 
capita ($)

Overall 
total ($m)

Average 
per year 

($m)

Average 
per capita 

($)
Hunger             48 1.2          136 3.6          287 7.5       1,603           146 3.5 1.0%
Education             96 2.5          145 3.5          239 5.2       1,676           152 3.6 1.0%
Gender Equality             21 0.5            29 0.7            41 0.9          327             30 0.7 0.2%
Health           215 5.6          430 10.3          696 15.2       4,832           439 10.5 2.9%
Environment  tbd. tbd. tbd. tbd. tbd. tbd. tbd. tbd. tbd. tbd.
Water Supply and Sanitation             43 1.1            72 1.7          114 2.5          826 75.1 1.8 0.5%
Improving the Lives of Slum Dwellers  tbd. tbd. tbd. tbd. tbd. tbd. tbd. tbd. tbd. tbd.
Science and Technology  tbd. tbd. tbd. tbd. tbd. tbd. tbd. tbd. tbd. tbd.
Energy           124 3.2          176 4.2          246 5.4       1,998           182 4.3 1.2%
Roads           191 5.0          236 5.6          306 6.7       2,694           245 5.8 1.6%
Total           739 19.3       1,224 29.2       1,930 42.0     13,955         1,269 30.2 8.3%

C. Required Total External Budget Support
Annual 

total ($m)
Per 

capita ($)
Annual 

total ($m)
Per 

capita ($)
Annual 

total ($m)
Per 

capita ($)
Overall 

total ($m)

Average 
per year 

($m)

Average 
per capita 

($)
Hunger 107 2.8 260 5.9 409 7.7 2,888 263 6.2 1.7%
Education 263 6.8 328 7.8 407 8.9 3,594 327 7.8 2.1%
Gender Equality 61 1.6 71 1.7 77 1.7 760 69 1.6 0.5%
Health 627 16.3 1,053 25.1 1,303 28.4 11,241 1,022 24.3 6.7%
Environment tbd. tbd. tbd. tbd. tbd. tbd. tbd. tbd. tbd. tbd.
Water Supply and Sanitation 52 1.3 64 1.5 62 1.3 672 61 1.5 0.4%
Improving the Lives of Slum Dwellers tbd. tbd. tbd. tbd. tbd. tbd. tbd. tbd. tbd. tbd.
Science and Technology tbd. tbd. tbd. tbd. tbd. tbd. tbd. tbd. tbd. tbd.
Energy 212 5.5 227 5.4 210 4.6 2,422 220 5.2 1.4%
Roads 559 14.6 578 13.8 573 12.5 6,266 570 13.6 3.7%
Total 1,880 49.0 2,581 61.6 3,042 66.3 27,843 2,531 60.2 16.6%

Average 
% GDP

* I.e. government expenditures on the MDGs, which are financed solely through domestic revenue generation
** On a pro forma basis, expenditures are allocated to budget line items based on their relative share of total costs above

Average 
% GDP

Year 2005 Year 2010 Year 2015  Over the full period 2005-2015 

Average 
% GDP

Year 2005 Year 2010 Year 2015  Over the full period 2005-2015 

Average 
% GDP

Summary of projected sources of financing in Tanzania

Year 2005 Year 2010 Year 2015  Over the full period 2005-2015 

Summary of projected financial resources required for meeting the MDGs in Tanzania

Year 2005 Year 2010 Year 2015  Over the full period 2005-2015 

 
Table 32: Summary of projected total costs and sources of financing in Tanzania. 
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6.3 Uganda 
The Uganda needs assessment has been undertaken in collaboration with Lawrence 
Bategeka and Godfrey Bahiigwa of the Economic Policy Research Center, Kampala, 
Uganda. The UN Millennium Project gratefully acknowledges their work. 

MDG status 
Poverty remains Uganda’s major development challenge, and without far-reaching 
changes, it is unlikely that the proportion of people living below the poverty line will be 
halved by 2015. The high population growth rate of 3.4 percent (UBOS, 2002) means 
that the country needs to achieve very high economic growth rates to reduce poverty and 
to lift per capita income from the current $300. Though Uganda is on track to achieve the 
goal of halving the prevalence of child malnutrition, many regions have made only 
limited progress on this measure. Gender equality as measured by access to primary and 
secondary schooling will likely to be realized by 2005, though dropout rates among girls 
remain high and need to be lowered.  
 
On current trends, a reduction of child mortality by two-thirds is unlikely to be achieved 
by 2015. Similarly, it is unlikely that Uganda will reduce maternal mortality by three-
quarters by 2015. The target for halting and reversing the spread of HIV/AIDS, however, 
has already been achieved. The environmental sustainability goal to reverse the loss of 
environmental resources is potentially achievable, but providing access to safe drinking 
water and sanitation services will need greater emphasis to be achieved. The table below 
summarizes Uganda’s current MDG status. 
 
Indicator Earliest Most recent MDG Status 

Proportion below national poverty line 55.0% (1993)    

Prevalence of Child Malnutrition (weight for age) 25.5% (1995) 23.0% (2000) On track 

Primary net enrollment rate 87.3% (1997) 109.5% (2000) On track 

Ratio girls/boys in primary and secondary education 88.3% (1998) 88.9% (2000) Off track 

Under-five mortality rate (per 1000) 165 (1990) 124 (2001) Off track 

% with access to improved water supply 45% (1990) 52% (2000) Off track 

% with access to improved sanitation  79% (2000)   

  
Table 33: Status of Progress towards the MDGs in Uganda91 (World Bank 2003c) 

                                                 
91 For consistency in cross-national comparison, data in this table are as reported in the World Bank’s 2003 
World Development Indicators database.  For the detailed country-level analysis in this needs assessment, 
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Donor Assistance  
Uganda receives $35 in ODA per capita, of which an estimated $21.0 does not go 
towards the MDGs (Sachs et al 2004). The country has recently benefited from debt relief 
under the HIPC debt initiative, which provided over $87m in relief in 2002 (EIU 2003). 

Key Priorities for Meeting the MDGs  

Poverty 
Although the proportion of people below the poverty line declined from 56 percent in 
1997 to 35 percent in 2000, the level of poverty remains too high. In some areas, 
especially northern Uganda, the proportion of people living below the poverty line is as 
high as 65 percent (UBOS 2003). As discussed above, the resources and interventions 
required to reduce income poverty are addressed as part of the analysis of the categories 
below. 

Hunger 
The hunger needs assessment for Uganda focuses on addressing the needs of small-scale 
subsistence farmers in the country. One set of interventions address productivity issues: 
improving soil fertility and inputs, small-scale water management etc. Another set focus 
on the need for improved storage and market development: for example, by improving 
connectivity to markets and spurring production of higher value added products. A third 
set of investments focuses on improved agricultural research and extension. Nutrition 
related issues are also addressed through provision of community based nutrition 
programs, population wide fortification, and school meal supplementation programs. 
Results are summarized below. 
 

                                                                                                                                                 
however, national or international data sources were used (and are cited in the text below) as was deemed 
appropriate.  Use of different sources can effect the magnitude and even direction of national “MDG status” 
projections.  The national data for Uganda’s needs assessment differs most notably in the following ways.  
Statistics for prevalence of child malnutrition here are considerably higher than those reported at the 
national level.  Water and sanitation data has been updated to reflect recent UNICEF estimates. 
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Uganda

Total cost estimates in 2000 US$ 
million 2005 2010 2015

% of total 
in 2015

 Total   
2005-15 

 Average 
2005-15 

% of total 
over 

period
Agricultural Production

Capital costs 1                4             8             2% 46           4             4%
Operating costs 49              98           164         47% 1,118      102         96%

Total 50             102         172         50% 1,164      106         
Nutrition 0%

Capital costs -            0% -         0%
Operating costs 28              85           174         50% 998         91           100%

Total 28             85           174         50% 998         91           
Total cost ($m) 78             187       347       2,163    197         

Per capita total cost estimates in 
2000 US$ 2005 2010 2015

% of total 
in 2015

 Total   
2005-15 

 Average 
2005-15 

% of total 
over 

period
Agricultural Production 2                3             4             50% 34           3.2          54%
Nutrition 1                3             4             50% 29           3             46%
Total cost per capita ($) 3               6           9           63         6              
Table 34: Costs of key Hunger interventions in Uganda. 
 
The Table shows that the cost of increasing agricultural productivity is $1.2 billion over 
the 11-year period, which include the costs of developing markets and income generation. 
The costs for addressing nutrition issues include funding for school meals, targeted 
nutrition programs, awareness and education programs, and population-wide fortification. 
The average cost of these interventions is about $6 per capita annually. 

Education 
Providing adequate space in post-primary education and training institutions is Uganda’s 
major education challenge. At the secondary school level, over 50 percent of students are 
in private schools, which are located mainly in urban areas and are beyond the means of 
poor households. Higher education institutions also suffer from inadequate funding and, 
although private sponsorship has increased enrolment at the higher education level, it is 
adversely affecting the quality of public education and remains outside the reach of the 
poor. In addition to provision interventions, Uganda faces the challenge of ensuring a 
high quality, relevant curriculum at all levels. 
 
Uganda will need to have 100 percent primary school enrolment as well as 100 percent 
primary completion rates by 2015 to meet the education goal. The costs are estimated 
based on the total school-going population (as identified by calculations drawn from the 
World Bank Education Statistics), using local unit costs. We also estimate the human 
resource requirements and the number of classrooms needed by 2015 based on best 
practice norms. Table 35 presents these results.  
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Human Resource and 
Infrastructure Needs 2005 2010 2015

Total 2005-
2015

Average 
2005-2015

Number of teachers 
Primary Education       74,592     110,453     162,175  1,246,926 113,357 
Secondary Education 26,607 29,894 34,585     331,352 30,123 

Total    101,199    140,347    196,760 1,578,278     143,480 
Number of classrooms

Primary Education       46,651       81,548     162,175     990,850 90,077 
Secondary Education 11,217 20,697 34,585     237,590 21,599 

Total 57,868 102,244 196,760 1,228,439 111,676  
Table 35: Human resource and infrastructure needs for the education sector in Uganda.92 

For secondary education, we calculate the number of incoming and outgoing students, 
based on primary school completion, transition, and drop out rates. Based on these 
parameters, we estimate the net enrolment rate will increase to 28 percent by 2015. Costs 
are then calculated by scaling up unit costs. As in primary education, we also calculate 
the number of teachers and classrooms needed for secondary education. Table 36 below 
presents these results for Uganda. It shows a total cost of $3.2 billion over the 11-year 
period for primary education. The cost per student increases from $43 to $71 by 2015. 
Classroom construction and teachers salaries account for the bulk of these costs. 
 
Total cost estimates in 2000 US$ 
million 2005 2010 2015

% of total 
in 2015

 Total   
2005-15 

 Average 
2005-15 

% of total 
over period

Primary Education
Capital cost 26             47             120           19% 610           55           12%
Operating cost 161           230           338           53% 2,608        237         51%

Total 188           278         458         71% 3,218     293         63%
Cost per student($) 43             51             71             585           53           

Secondary Education
Capital cost 7               22             24             4% 217           20           4%
Operating cost 135           134           145           23% 1,494        136         29%

Total 142           156         170         26% 1,711     156         34%
Cost per student($) 279           176           123           2,042        186         

Adult Literacy
Capital cost 0% 0%
Operating cost 9               12             16             3% 141           13           3%

Total 9              12           16           3% 141           13           3%
Cost per student($) 13            13           13           143        13           

Total cost ($m) 338           445           644           5,069        461         

Per capita total cost estimates in 
2000 US$ 2005 2010 2015

% of total 
in 2015

Total   
2005-15 

 Average 
2005-15 

% of total 
over period

Primary Education 7               8               12             71% 95             9             63%
Secondary Education 5               5               4               26% 52             5             34%
Adult Literacy 0.3           0.4          0.4          3% 4             0.4          3%
Total cost per capita ($) 12.2          13.5          16.4          151.2        13.7         
Table 36: Costs of education interventions in Uganda. 

The costs of secondary education interventions are estimated at $1.7 billion over the 11-
year period. The cost per student declines from $279 to $123 due to a currently low 
pupil-teacher ratio (at 17 to 1). Current student to classroom ratios are higher than the 
target, necessitating the initially high capital investment in classroom construction. The 
per capita costs are an average of $5 on an annual basis. The costs for adult literacy 

                                                 
92 As noted in section 4.4, human resource estimates for education interventions do not at present take 
factor in the attrition of teachers from HIV/AIDS, since much of the necessary data is unavailable 
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interventions are based on an actual program cost of $13 per learner, resulting in a total 
cost of $143 million over the 11-year period. The total cost of all education interventions 
is estimated at $5 billion from 2005 to –2015, or an average of $14 per capita on an 
annual basis.  

Gender Equality 
A partial estimation of the cost of achieving the gender MDG includes awareness 
programs, sensitization and training, violence prevention and systemic capacity building 
at the ministerial level. The cost of direct education and health interventions are included 
in education and health needs assessments. We focus on sensitization and training 
programs for government officials; awareness building at the community, school and 
national level; and resources for strengthening national ministries. Comprehensive 
responses to violence against women form the final component of our estimates. These 
include the costs of prevention, protection and punishment of offenders. We estimate the 
cost to be $854 million from 2005-2015, translating into an annual per capita figure of 
$2. 
 
Total cost estimates in 
2000 US$ million 2005 2010 2015

Total   
2005-15 

Average 
2005-15 

Total ($m) 48          78         108       854       78          
Total cost per capita ($) 1.7          2.4          2.7          25           2              
Table 37: Cost of key gender interventions in Uganda, 2005-2015. 

Health 
Until 1995 HIV/AIDS was the greatest health challenge facing Uganda. In the mid-1990s 
there was a substantial decline in the national HIV/AIDS prevalence rate (taking the 
country from 20 percent prevalence in 1991 to 6.5 percent in 2001), making Uganda an 
international model for combating HIV/AIDS. However, it is important now to combat 
the onset of complacency, which may cause a reversal in this downward trend. Recent 
evidence reveals that the prevalence rate increased from 6.1 percent in 2000 to 6.5 
percent in 2001, and although general awareness of HIV/AIDS is widespread, specific 
methods of avoiding the virus are not as well known.  
 
As for malaria, the key intervention is the provision of treated bednets, in addition to 
overall poverty reduction. Empirical evidence has revealed that higher income 
households are more likely to possess a mosquito net than their poorer counterparts, 
suggesting that poor households simply cannot afford them. Rampant household poverty 
has not only prevented households from using bednets, but has also contributed to the 
development of increased resistance to the commonly available treatment for malaria, 
chloroquine. 
 
The costs of health interventions for the MDG-specific conditions are presented below. 
Costs are largely driven by the costs of AIDS treatment and Uganda’s high incidence of 
childhood diseases, especially malaria. Uganda also has the highest unmet need for 
family planning amongst the three countries presented here, which impacts costs.  
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Uganda

Total cost estimates in 2000 US$ million 2005 2010 2015
% of total 

in 2015
 Total   

2005-15 
 Average 
2005-15 

% of total 
over period

HIV/AIDS Prevention 49 80 110 7% 880            80              7%
HIV/AIDS Care 14 21 26 2% 232            21              2%
HIV/AIDS Treatment 16 105 236 15% 1,244         113            11%
TB 11 14 16 1% 151            14              1%
Malaria Prevention 5 15 29 2% 173            16              1%
Malaria Treatment 24 32 32 2% 336            31              3%
Maternal Heath 35 67 110 7% 770            70              7%
Child Health 176 223 267 17% 2,453         223            21%
Management 66 111 165 11% 1,247         113            11%
Quality improvement 50 84 124 8% 936            85              8%
Human resources (salary incr.) 132 223 330 21% 2,495         227            21%
Community demand 11 28 52 3% 327            30              3%
R&D capacity 7 11 17 1% 125            11              1%
Infrastructure recurrent costs 35 35 35 2% 389          35              3%
Total cost ($m) 632                1,050         1,548         100% 11,756       1,069         100%

Per capita total cost estimates in 2000 US$ 2005 2010 2015
% of total 

in 2015
 Average 
2005-15 

% of total 
over period

HIV/AIDS Prevention 1.8$               2.4$           2.8$           7% 2.4$           7%
HIV/AIDS Care 0.5$               0.6$           0.7$           2% 0.6$           2%
HIV/AIDS Treatment 0.6$               3.2$           6.0$           15% 3.4$           11%
TB 0.4$               0.4$           0.4$           1% 0.4$           1%
Malaria Prevention 0.2$               0.5$           0.7$           2% 0.5$           1%
Malaria Treatment 0.9$               1.0$           0.8$           2% 0.9$           3%
Maternal Heath 1.3$               2.0$           2.8$           7% 2.1$           7%
Child Health 6.4$               6.7$           6.8$           17% 6.7$           21%
Management 2.4$               3.4$           4.2$           11% 3.4$           11%
Quality improvement 1.8$               2.5$           3.1$           8% 2.6$           8%
Human resources (salary incr.) 4.8$               6.8$           8.4$           21% 6.8$           21%
Community demand 0.4$               0.9$           1.3$           3% 0.9$           3%
R&D capacity 0.2$               0.3$           0.4$           1% 0.3$           1%
Infrastructure recurrent costs 1.3$              1.1$          0.9$          2% 1.1$          3%
Total cost per capita ($) 23                 32            39            100% 32             100%  
Table 38: Cost of Health interventions in Uganda. 

The following table shows a very rough estimate of the human resource needs (doctors 
and nurses/midwives) that may be required to roll out the full set of preventive and 
treatment interventions by 2015. We emphasize that this is a preliminary number 
calculated here to indicate the order of magnitude of the need.  
 
Health human resource needs Current 2015
Doctors             3,631        11,801 
Nurses/midwives              5,954         65,716  
Table 39: Human Resource needs in Uganda for the Health Sector by 2015. 

In summary, Uganda needs to spend on average $32 per capita annually between 2005 
and 2015. This compares to $14 spent in 2001, of which $8 was spent by the government 
and the rest financed by households. While AIDS prevalence is down, there remains a 
large unmet need for anti-retroviral treatment, which contributes significantly to AIDS 
costs. The human resource needs in Uganda are also significant, and long-term scale-up 
of nursing and medical education is a key component of MDG planning. 

Environmental Sustainability 
Challenges to achieving environmental sustainability in Uganda remain. With over 80 
percent of the population depending on the natural resource base food (agriculture) and 
energy for cooking and lighting, pressure on the environment continues to be high (DFID 
2002b). Soil productivity has decreased as a result of soil mining, and firewood collection 
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has added to pressure on forests. Drought has become more common and alterations in 
the rain cycle are suspected. In urban areas, solid waste management systems are hardly 
functional, adversely affecting environmental as well as human wellbeing. Several sets of 
interventions directly relating to the environment, such as access to clean energy services 
and water treatment, are included as part of the analysis of other sectors. At this point we 
do not have access to sufficient information to calculate the requirements in terms of 
human and financial resources for the remaining interventions to achieve environmental 
sustainability. 

Water and Sanitation 
Substantial progress has been made over the past ten years in improving Ugandans’ 
access to safe water. According to preliminary data from WHO/UNICEF, the number of 
rural residents with access increased from 40 percent in 1990 to 50 percent in 2000, while 
urban coverage increased from 79 percent to 86 percent during the same period. 
However, a number of challenges remain. Maintenance of water sources in areas where 
water sources have been constructed is essential to sustaining access, and so far has been 
underemphasized. Measures at the sub-national level will also be necessary to address 
disparities among districts (10 districts have water coverage of 30 percent or less) and to 
improve service delivery at the district level, particularly in view of national 
decentralization policies.  
 
Water and sanitation targets Uganda 1990 2000 2005 2010 2015 Total 05-15

Water supply
Total access - urban (%) 79% 86% 87% 88% 90%
Population provided with access each year - urban 139,008             321,691             434,398             3,556,572          
Total acces - rural (%) 40% 50% 54% 62% 70%
Population provided with access each year - rural 782,875             928,779             1,110,901          10,182,091        

Sanitation
Total access - urban (%) 54% 53% 55% 66% 77%
Population provided with access each year - urban 175,225             354,487             526,099             3,995,606          
Total acces - rural (%) 41% 40% 42% 56% 71%
Population provided with access each year - rural 966,664             1,204,412          1,487,399          13,252,221         

Table 40: Water and Sanitation targets in Uganda. 

As can be seen from Table 41, which presents our results for Uganda, we project that per 
capita costs for capital and operating expenses for water and sanitation interventions will 
increase from $2.9 in 2005 to $4.7 in 2015. 
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Uganda Water and sanitation

Total cost estimates in 2000 US$ million 2005 2010 2015
Total           2005-

15 
 Average      
2005-15 

% of total over 
period

Water provision 0%
Capital cost - rural 9,981,253         11,093,339     12,578,754      121,341,205        11,031,019        9%
Operating cost - rural 6,403,924         8,853,793       11,517,656      97,817,974          8,892,543          7%
Subtotal rural 16,385,176      19,947,132    24,096,410     219,159,178       19,923,562       15%
Capital cost - urban 7,152,082         13,986,685     19,167,658      155,771,015        14,161,001        11%
Operating cost - urban 9,116,246         15,719,785     24,611,002      178,142,953        16,194,814        12%
Subtotal urban 16,268,327      29,706,471    43,778,660     333,913,968       30,355,815       23%

Total 32,653,504       49,653,603     67,875,070      553,073,146        50,279,377        39%
Sanitation

Capital cost - rural 20,227,523       25,529,608     31,919,511      281,843,583        25,622,144        20%
Operating cost - rural 3,798,479         10,026,067     17,740,006      113,515,578        10,319,598        8%
Subtotal rural 24,026,003      35,555,675    49,659,517     395,359,162       35,941,742       28%
Capital cost - urban 11,982,666       20,793,378     32,124,796      237,713,162        21,610,287        17%
Operating cost - urban 3,384,038         9,237,609       17,986,890      108,092,658        9,826,605          8%
Subtotal urban 15,366,704      30,030,987    50,111,686     345,805,819       31,436,893       24%

Total 39,392,706       65,586,662     99,771,202      741,164,981        67,378,635        52%
Waste Water Treatment

Rural -                       -                      -                      -                          -                        0%
Urban 1,232,167         2,911,606       5,357,423        33,990,441          3,090,040          2%

Total 1,232,167        2,911,606      5,357,423       33,990,441         3,090,040         2%
Hygiene Education 7,131,400         8,925,184       10,791,203      98,310,836          8,937,349          7%
Total cost ($m) 80,409,777       127,077,054   183,794,899    1,426,539,403     129,685,400      100%

Per capita total cost estimates in 2000 US$ 2005 2010 2015
Average     2005-

15 
% of total over 

period

Water provision
Capital cost - rural 0.4                    0.3                  0.3                  0.3                      9%
Operating cost - rural 0.2                    0.3                  0.3                  0.3                      7%
Subtotal rural 0.6                   0.6                 0.6                  0.6                      15%
Capital cost - urban 0.3                    0.4                  0.5                  0.4                      11%
Operating cost - urban 0.3                    0.5                  0.6                  0.5                      12%
Subtotal urban 0.6                   0.9                 1.1                  0.9                      23%

Total 1.2                    1.5                  1.7                  1.5                      39%
Sanitation

Capital cost - rural 0.7                    0.8                  0.8                  0.8                      20%
Operating cost - rural 0.1                    0.3                  0.5                  0.3                      8%
Subtotal rural 0.9                   1.1                 1.3                  1.1                      28%
Capital cost - urban 0.4                    0.6                  0.8                  0.7                      17%
Operating cost - urban 0.1                    0.3                  0.5                  0.3                      8%
Subtotal urban 0.6                   0.9                 1.3                  0.9                      24%

Total 1.4                    2.0                  2.5                  2.0                      52%
Waste Water Treatment

Rural -                   -                  -                  -                      0%
Urban 0.0                    0.1                  0.1                  0.1                      2%

Total 0.0                    0.1                  0.1                  0.1                      2%
Hygiene Education 0.3                    0.3                  0.3                  0.3                      7%
Total cost per capita ($) 2.9                    3.9                  4.7                  3.9                      100%  
Table 41: Cost of key Water and Sanitation interventions in Uganda. 

As in Tanzania, relatively inexpensive water supply and sanitation technologies dominate 
in Uganda, which drives down costs. A critical factor driving low cost is Uganda’s 
relatively low level of current access, which leads to limited operational and maintenance 
costs. Similarly, due to a very low density of waterborne sanitation systems in urban 
areas, investment requirements for wastewater treatment appear relatively modest. 

Improving the Lives of Slum Dwellers 
According to UN-Habitat (2003), 93 percent of Uganda’s urban population lives in slum-
like conditions. This is one of the highest ratios in the world. We have not yet calculated 
robust resource requirements for meeting Target 11 in Uganda. For this reason the 
financial requirements for this sector are not included in the overall analysis. 
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Science and Technology 
At this stage, insufficient information was available for calculating the resources required 
for promoting science and technology in Uganda through interventions such as the 
improvement and extension of university education and research, science advice, and ICT 
infrastructure. As a result, our analysis does not include the investment needs for these 
interventions. 

Energy 
The country’s electrification rates of 10 percent in urban areas and 1 percent in rural 
areas are significantly lower than the sub-Saharan average of 23 percent. These rates are 
comparable to those for Tanzania. The vast majority of Uganda’s population is therefore 
dependent on inefficient and relatively low luminosity fuels, such as kerosene, for 
lighting. Similarly, for thermal energy, only a very small proportion of the population has 
access to modern fuels. In urban areas, charcoal is the most widespread cooking fuel, 
while in rural areas unprocessed biomass dominates.  
 
The MDG-consistent energy targets require Uganda to increase electrification rates to 27 
percent in urban areas and 13 percent in rural areas—reaching an additional 1 million 
households between 2005 and 2015. For thermal energy, an additional 3.1 million 
families will need to gain access to cleaner cooking methods over the same period. 
Increased demand for electricity from households, educational- and healthcare facilities, 
and industry will require a 70 percent increase in annual power supply.  
 
Total cost estimates for Uganda 
in 2000 US$ million 2005 2010 2015

% of total in 
2015

 Total   2005-
15 

 Average 2005-
15 

% of total 
over period

Rural
Devices 35                   50                  66                 10% 553               50                   12%
Fuels 95                   204                324               50% 2,271            206                 48%
Electricity 2                     93                   123                 19% 955                 87                   20%
Subtotal rural 132                347               512              78% 3,779           344                80%

Urban
Devices 10                   18                   28                   4% 202                 18                   4%
Fuels 18                   46                   85                   13% 527                 48                   11%
Electricity 4                     22                   29                   4% 234                 21                   5%
Subtotal urban 32                  86                 142              22% 964              88                  20%

Total cost ($) 164                 433                654               100% 4,743            431                 100%

Per capita total cost estimates in 
2000 US$ 2005 2010 2015

% of total in 
2015

Average 2005-
15 

% of total 
over period

Rural
Devices 1.3                  1.5                 1.7                10% 1.5                12%
Fuels 3.4                  6.2                 8.2                50% 6.2                48%
Electricity 0.1                  2.8                 3.1                19% 2.6                20%
Subtotal rural 4.8                 10.5              13.0             78% 10.4             80%

Urban
Devices 0.4                  0.5                  0.7                  4% 0.6                  4%
Fuels 0.7                  1.4                  2.2                  13% 1.4                  11%
Electricity 0.1                  0.7                  0.7                  4% 0.6                  5%
Subtotal urban 1.1                 2.6                3.6               22% 2.6               20%

Total per capita costs 5.9                  13.1               16.6              100% 13.0              100%  
Table 42: Cost of Energy interventions in Uganda. 

The table above presents the summary analysis of costs associated with these 
interventions. The majority of investments will need to be made in rural areas, focusing 
on improved fuel inputs. Our projections show that with increasing coverage rates, 
operating costs will rise sharply, contributing to a steep increase in per capita costs from 
$5.9 in 2005 to $16.6 in 2015. Not included in these summary results is the cost of 
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increasing generation capacity and providing electricity for industrial needs, which we 
estimate at roughly $350 million dollars for the period from 2005 to 2015. Since current 
capacity is sufficient for meeting industrial demand, most investments to satisfy the 
industrial sector’s energy needs will need to be made after 2007. 

Transport Infrastructure 
Uganda’s transport infrastructure is lacking in many respects, which limits access to 
markets, especially amongst the rural poor. Access to international markets is further 
complicated by Uganda’s position as a landlocked country. Volatile rains in the region 
present further challenges for the transport sector. In particular, the rail system is in a 
dilapidated state, with only the main line from Kampala to Mombassa operational.  
 
Based on Uganda’s extremely low road density, we project substantial investments will 
be needed to achieve the tentative target road density of 0.5km per 1000 people. 
Reaching this target by 2015 would require a more than five-fold increase in the network 
of paved roads, which may be impossible to achieve given the substantial institutional 
and operational constraints. To account for this, we have limited investments to 
increasing the existing road network by a factor of five. 
 
Uganda Roads

Total cost estimates in 2000 US$ million 2005 2010 2015
% of total 

in 2015
Road construction

Two-lane highway 189       189       189       29% 2,077             189              31%
Two-lane road 161       161       161       24% 1,766             161              26%
One-lane road 136       136       136       21% 1,494             136              22%

Total 485       485       485       73% 5,337             485              79%
Road O&M

Two-lane highway 66         85         104       16% 935                85                14%
Two-lane road 9           25         41         6% 279                25                4%
One-lane road 3           16         30         5% 179                16                3%

Total 78         127       175       27% 1,393             127              21%
Total cost ($m) 563       612       660       100% 6,730             612              100%

Per capita total cost estimates in 2000 US$ 2005 2010 2015
% of total 

in 2015
Average     
2005-15 

% of total 
over period

Road construction
Two-lane highway 6.8        5.7        4.8        29% 5.7                 31%
Two-lane road 5.8        4.9        4.1        24% 4.8                 26%
One-lane road 4.9        4.1        3.5        21% 4.1                 22%

Total 17.6      14.7      12.3      73% 14.6               79%
Road O&M

Two-lane highway 2.4        2.6        2.6        16% 2.6                 14%
Two-lane road 0.3        0.8        1.1        6% 0.8                 4%
One-lane road 0.1        0.5        0.8        5% 0.5                 3%

Total 2.8        3.8        4.5        27% 3.8                 21%
Total cost per capita ($) 20.4      18.5      16.8      100% 18.4               100%

Total        
2005-15 

 Average    
2005-15 

% of total 
over 

period

Table 43: Cost of Road Infrastructure Interventions in Uganda. 
 
Apart from the costs of repairing and extending the road network within Uganda, we also 
calculate the cost of upgrading and repairing the Kampala-Mombasa highway, which is 
critical for the transportation of Ugandan goods and services to global markets. The road 
is one of Uganda’s most important links to maritime trade, but requires significant repairs 
and upgrading. Current estimates show that it takes twice as long to transport a container 
from Kampala to Mombasa as it does to transport it from London to Mombasa (Global 
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Security 2002, quoted in Faye et al 2003). Significant repairs are needed primarily in the 
Kenyan segment of this route. We estimate that repairing and upgrading this road will 
cost a total of $620 million over the 11-year period, with an average annual cost of $49 
million. We do not, however, include these costs in resource needs for Uganda since they 
will need to be shared with Kenya depending on the nature and location of repairs. 
 
Our needs assessment methodology for the road sector is not well suited for developing 
detailed country-level road sector plans. These must instead be based on detailed 
assessments of local demand for transport as well as the country’s topography. Hence our 
results are only indicative of the investment needs in the transport sector. 

Financing  
MDG investments for Uganda will need to be financed through a combination of private 
household contributions, domestic government spending, and external assistance. We 
disaggregate these sources of financing by first estimating the contributions that 
households can make and then projecting the scope for domestic government resource 
mobilization. Additional resources required to meet the Goals will then need to be 
externally financed.  
 
The projected share of household contributions is based on calculations of household 
ability to pay and estimates of the incentive effects of user charges. To calculate the 
ability to pay, we use national poverty data on the proportion of people living below the 
poverty line and the income distribution data across quintiles to divide the population into 
three categories based on their income: those who cannot afford to contribute at all 
towards meeting the goals (population below the poverty line), those who can contribute 
partially (population between the poverty line and two times the poverty line) and those 
who can contribute the full cost of most interventions (population above two times the 
poverty line).  
 
We assume that health and primary education are publicly provided and funded, and 
therefore estimate no household contributions for interventions related to those goals. For 
secondary education, agricultural interventions, water and sanitation, and energy services, 
we estimate partial cost recovery.93 
 
We calculate the share of total expenditure devoted to the MDG sectors (including social 
and economic services) at approximately 68.7 percent,94 which we multiply by total 
government revenues to get the total domestic spending on the MDGs (IMF 2003a). In 
Uganda, this translates into domestic spending on the MDGs of 7.5 percent of GDP. We 
assume that domestic spending will increase by 4 percentage points by 2015, increasing 
the share of domestic resources spent on the MDGs to 11.5 percent of GDP.95 On a pro 
forma basis we allocate projected domestic government spending to sectors according to 

                                                 
93 For a detailed description of the proportion of costs in these areas that are borne by households, please 
refer to  
94  Calculated using Uganda MTEF and MoFPED (Uganda Ministry of Finance , Planning and Economic 
Development 2003a)  
95 For a complete discussion of the assumptions behind this analysis please refer Section 5 above.  
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the sectors’ share of total costs. External financing is then calculated as the difference 
between total resource requirements and spending by both households and governments 
 
We estimate that in order to meet the MDGs, Uganda will need to invest a total of $33.5 
billion between 2005 and 2015. Per capita needs of $70.2 per capita in 2005 will increase 
to $106 by 2015 to meet the MDGs, which will therefore average an annual per capita 
need of $92. Of the $92, we estimate that $42 will be financed domestically, through 
household and government contributions. ODA commitments to Uganda were $976 
million in 2001, or $42 per capita. In comparison, we project an average external 
financing need of approximately $50 per capita between 2005 and 2015. 
 
Our resource estimates does not cover all MDG interventions. Among the interventions 
that have so far not been included are: 

• Water storage and transport infrastructure, including large-scale irrigation, 
• Improving the lives of slum dwellers, 
• Interventions to ensure environmental sustainability, 
• R&D expenditures (except for health) and higher education systems, 
• Information and communication technologies, 
• Ports and railways,  
• Large-scale fuel distribution and storage infrastructure, and  
• Disaster response and food aid. 
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Summary of Costs and Financing Results 

Total Cost (Sum of A+B+C below)
Annual 

total ($m)
Per 

capita ($)
Annual 

total ($m)
Per 

capita ($)
Annual 

total ($m)
Per 

capita ($)
Overall 

total ($m)

Average 
per year 

($m)

Average 
per capita 

($)
Hunger             78 2.8          187 5.7          346 8.8       2,161           196 5.9 1.7%
Education           338 12.2          445 13.5          644 16.4       5,069           461 13.9 4.1%
Gender Equality             48 1.7            78 2.4          108 2.7          854             78 2.3 0.7%
Health           632 22.9       1,050 31.8       1,548 39.3     11,756        1,069 32.2 9.4%
Environment  tbd. tbd. tbd. tbd. tbd. tbd. tbd. tbd. tbd. tbd.
Water Supply and Sanitation             80 2.9          127 3.9          184 4.7       1,427 129.7 3.9 1.1%
Improving the Lives of Slum Dwellers  tbd. tbd. tbd. tbd. tbd. tbd. tbd. tbd. tbd. tbd.
Science and Technology  tbd. tbd. tbd. tbd. tbd. tbd. tbd. tbd. tbd. tbd.
Energy           164 5.9          433 13.1          654 16.6       4,743           431 13.0 3.8%
Roads           563 20.4          612 18.5          660 16.8       6,730           612 18.4 5.4%
Total        1,903 68.9       2,932 88.9       4,144 105.3     32,739         2,976 89.7 26.3%

A. Household Contributions
Annual 

total ($m)
Per 

capita ($)
Annual 

total ($m)
Per 

capita ($)
Annual 

total ($m)
Per 

capita ($)
Overall 

total ($m)

Average 
per year 

($m)

Average 
per capita 

($)
Hunger             16 0.6            39 1.2            73 1.8          454             41 1.2 0.4%
Education             60 2.2            63 1.9            68 1.7          697             63 1.9 0.6%
Gender Equality              -   0.0             -   0.0             -   0.0             -                -   0.0 0.0%
Health              -   0.0             -   0.0             -   0.0             -                -   0.0 0.0%
Environment  tbd. tbd. tbd. tbd. tbd. tbd. tbd. tbd. tbd. tbd.
Water Supply and Sanitation             34 1.2            55 1.7            82 2.1          623 56.6 1.7 0.5%
Improving the Lives of Slum Dwellers  tbd. tbd. tbd. tbd. tbd. tbd. tbd. tbd. tbd. tbd.
Science and Technology  tbd. tbd. tbd. tbd. tbd. tbd. tbd. tbd. tbd. tbd.
Energy             63 2.3          130 4.0          206 5.2       1,457           132 4.0 1.2%
Roads              -   0.0             -   0.0             -   0.0             -                -   0.0 0.0%
Total           174 6.3          288 8.7          429 10.9       3,231            294 8.9 2.6%

B. Domestically Financed Government 
Expenditures* **

Annual 
total ($m)

Per 
capita ($)

Annual 
total ($m)

Per 
capita ($)

Annual 
total ($m)

Per 
capita ($)

Overall 
total ($m)

Average 
per year 

($m)

Average 
per capita 

($)
Hunger             26 0.9            69 2.5          150 5.4          822             75 2.3 0.7%
Education           112 4.0          164 5.0          278 7.1       1,928           175 5.3 1.5%
Gender Equality             16 0.6            29 0.9            47 1.2          325             30 0.9 0.3%
Health           208 7.5          387 11.7          669 17.0       4,470           406 12.2 3.6%
Environment  tbd. tbd. tbd. tbd. tbd. tbd. tbd. tbd. tbd. tbd.
Water Supply and Sanitation             27 1.0            47 1.4            79 2.0          542 49.3 1.5 0.4%
Improving the Lives of Slum Dwellers  tbd. tbd. tbd. tbd. tbd. tbd. tbd. tbd. tbd. tbd.
Science and Technology  tbd. tbd. tbd. tbd. tbd. tbd. tbd. tbd. tbd. tbd.
Energy             54 2.0          160 4.8          283 7.2       1,803           164 4.9 1.4%
Roads           186 6.7          225 6.8          285 7.3       2,559           233 7.0 2.1%
Total           627 22.7       1,081 32.7       1,791 45.5     12,449         1,132 34.1 10.0%

C. Required Total External Budget Support
Annual 

total ($m)
Per 

capita ($)
Annual 

total ($m)
Per 

capita ($)
Annual 

total ($m)
Per 

capita ($)
Overall 

total ($m)

Average 
per year 

($m)

Average 
per capita 

($)
Hunger 36 1.3 79 2.0 124 1.5 885 80 2.4 0.7%
Education 166 6.0 218 6.6 297 7.6 2,444 222 6.7 2.0%
Gender Equality 32 1.2 49 1.5 61 1.6 529 48 1.4 0.4%
Health 424 15.3 663 20.1 879 22.3 7,286 662 20.0 5.9%
Environment tbd. tbd. tbd. tbd. tbd. tbd. tbd. tbd. tbd. tbd.
Water Supply and Sanitation 20 0.7 25 0.8 23 0.6 261 24 0.7 0.2%
Improving the Lives of Slum Dwellers tbd. tbd. tbd. tbd. tbd. tbd. tbd. tbd. tbd. tbd.
Science and Technology tbd. tbd. tbd. tbd. tbd. tbd. tbd. tbd. tbd. tbd.
Energy 46 1.7 143 4.3 165 4.2 1,482 135 4.1 1.2%
Roads 378 13.7 386 11.7 375 9.5 4,171 379 11.4 3.4%
Total 1,101 39.9 1,563 47.4 1,924 48.9 17,058 1,551 46.7 13.7%

Average 
% GDP

* I.e. government expenditures on the MDGs, which are financed solely through domestic revenue generation
** On a pro forma basis, expenditures are allocated to budget line items based on their relative share of total costs above

Average 
% GDP

Year 2005 Year 2010 Year 2015  Over the full period 2005-2015 

Average 
% GDP

Year 2005 Year 2010 Year 2015  Over the full period 2005-2015 

Average 
% GDP

Summary of projected sources of financing in Uganda

Year 2005 Year 2010 Year 2015  Over the full period 2005-2015 

Summary of projected financial resources required for meeting the MDGs in Uganda

Year 2005 Year 2010 Year 2015  Over the full period 2005-2015 

 
Table 44: Summary of projected total costs and sources of financing in Uganda. 
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8 Appendices 
 

Appendix 1: Inputs to Achieve Each MDG 
 

WORKSHEET 1: SUMMARY INPUTS FOR EACH MDG TARGET 
Source: UN Millennium Project (2004) 

TARGET INTERVENTIONS 
Income Poverty (MDG 1 Target 1) 
Agriculture Increasing agricultural productivity directly raises the incomes of the rural poor 
Nutrition Better nutrition contributes to human capital accumulation and improved labor productivity 

Education increases human capital Education  
Education is linked to lower fertility rates, which are in turn linked to increases in economic 
growth per capita 
Awareness of and access to reproductive health rights and services enable and empower women 
to plan their families, leading to lower fertility rates and reduced poverty  

Gender Equality 

Empowerment through access to work, property rights, political representation and safety from 
violence leads to increased participation of women in economic activity 

Health Improved health has pervasive direct and indirect effects on raising both the level and the 
growth rate of income 

Environment Many poor people depend on natural resources for their livelihoods. Improving natural resource 
management can sustain or even raise their incomes 

Water and 
Sanitation 

Improved water supply for productive activities can raise economic growth through agriculture 
and the urban manufacturing and service sectors 
Providing security of tenure can improve labor market participation and access to credit marketsSlum upgrading and 

urban planning Urban infrastructure, including transport systems, is necessary for establishing manufacturing 
and service industries 
Science & technology institutions improve technological learning in society and improve the 
adoption of technology by the private sector 

Science and 
Technology 

Higher education can open new employment opportunities 
Energy Access to electric power and improved thermal energy systems is necessary for manufacturing, 

service, or cottage industries 
Roads, railroads, and ports lower transport costs and thereby increase the real incomes of the 
poor  

Transport 

In urban areas improved transport infrastructure supports manufacturing and service industries, 
contributing to employment 
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Hunger (MDG 1 Target 2) 
Agriculture Increasing agricultural productivity through investments in soil health, water management, 

extension services, and improving food storage infrastructure increases food availability for 
subsistence farmers 
Nutrition interventions are needed for vulnerable populations and to address micronutrient 
deficiencies  

Nutrition 

Direct food assistance in food-scarce areas alleviates short-term hunger 
Education  Literacy contributes to better management of nutritional needs and farm production 

Land rights allow women to increase agricultural production  
Increased access to work and higher incomes enable women to purchase adequate food for 
themselves and their families 

Gender Equality 

Equal access to productive inputs increases plot yields 
Health Reducing parasitic and infectious disease burden improves nutrition levels. 

Improved water resource management and protection of water catchment areas can raise crop 
yields  

Environment 

Biodiversity protection sustains pollination and seed dispersal mechanisms necessary for 
agricultural production 
Safe drinking water reduces incidence of water-borne diseases, which cause malnourishment 
Drinking water supplied through wells and boreholes can help irrigate fields during unforeseen 
droughts 
Access to sanitation reduces incidence of diarrheal disease and thereby increases nutrient uptake
Integrated water resources management sustains adequate water supply for agriculture 

Water and 
Sanitation 

Water storage and water management infrastructure improve water management for agriculture 
Slum upgrading and accompanying interventions help raise incomes and reduce urban hunger  Slum upgrading and 

urban planning Improved transport infrastructure lowers the cost of food products, further reducing hunger 
Increased agricultural research is critical for improving seed varieties, cropping systems, pest 
control, and water management to increase agricultural productivity, thus reducing hunger 
Increased access to higher education can help increase the number of agricultural extension 
workers 

Science and 
Technology 

ICT improves farmers’ market information, raising agricultural production 
Improved access to electricity and liquid fuels can power diesel pumps for irrigation, facilitate 
mechanization, and power agroprocessing machinery, thus increasing agricultural output and 
reducing hunger 
Improved energy services lower transportation and marketing costs, which reduces food prices 

Energy 

Access to improved cooking fuels is necessary to ensure safe cooking of food 
Footpaths and feeder, district and national roads lower the cost of agricultural inputs, increase 
farmgate prices, and facilitate marketing, which can increase agricultural production 

Transport 

Improved transport infrastructure reduces postharvest losses through accelerated transport of 
products to markets 
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Primary Education (MDG 2 Target 3) 
Education  Increase access to improved primary and secondary schools as well as adult literacy programs 

through provision of infrastructure; hiring, improved remuneration and training of teachers; 
provision of learning materials; curriculum reform; and demand-side interventions to retain 
children in school  

Agriculture Agricultural interventions to improve soils, seeds and water management raise rural incomes 
and reduce the time young children spend in the field, freeing them to attend school 

Nutrition Nutrition interventions for infants improve cognitive development and improve learning 
outcomes in the future 

Gender Equality Maternal education contributes strongly to higher primary enrolment 
Improved health enhances educational outcomes by improving cognitive abilities and attendance 
rates 
AIDS prevention and treatment reduce the disease's impact on teacher attendance and attrition 

Health 

AIDS prevention and treatment reduce the number of orphans, who are less likely to complete 
primary education 

Environment Improved natural resource management can free up children’s time and increase school 
attendance 
Improved access to water frees up children’s time, thus allowing them to attend school 
Improved health through sanitation and hygiene reduces school absenteeism 

Water and 
Sanitation 

Girls’ toilets in schools can increase their enrolment and completion rates 
Slum upgrading and 
urban planning 

Security of land tenure and a fixed address are often necessary for children to be allowed to 
attend school 
Higher education is essential to training secondary school teachers and provides additional 
incentives to complete primary and secondary school 

Science and 
Technology 

ICT infrastructure can improve the quality of education 
Access to electric power and improved cooking fuels lowers time spent by children (especially 
girls) collecting fuel wood, thus facilitating school attendance 
Improved access to liquid fuels is necessary to render mechanized school transport more 
affordable 

Energy 

Electrification permits children to read and study for longer hours, thus improving school 
outcomes 
Improved transport infrastructure and services increase incentives for teachers to work in rural 
areas 
Feeder roads and footpaths reduce the time it takes for children to reach school and allow them 
to travel farther, raising enrolment rates 

Transport 

Improved roads and footpaths reduce the time required for households to fetch fuel and water 
and to carry out other tasks, lowering the opportunity cost of children attending school 
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Gender Equality (MDG 3 Target 4) 
Gender 
Interventions (not 
specified elsewhere) 

Reduce violence against women, improve their property and other rights, ensure full access to 
reproductive health services and contraception, and improve women’s participation in 
decisionmaking processes 
Improved soils, seeds, and water provision can reduce the time girls spend in the field, freeing 
them to attend school  

Agriculture 

Increased agricultural production increases the incomes of women farmers 
Nutrition Nutrition interventions for girls (infants and children) lead to better health and education 

outcomes 
Education Education contributes to increased employment opportunities, improved decision-making, and 

empowerment of women more broadly 
Health Family planning services appear to improve employment opportunities for women, strengthen 

partner relationships, and provide a greater sense of well-being 
Environment Women benefit disproportionately from improved management of natural resources, including 

through time saving and reduced transport burden 
Improved access to water generates time savings for women and girls 
Improved access to water reduces the need to carry heavy loads over long distances, thus 
improving women’s health 

Water and 
Sanitation 

Increasing access to toilets reduces women’s exposure to harassment and improves personal 
hygiene and well-being 

Slum upgrading and 
urban planning 

Women benefit disproportionately from slum upgrading, since it reduces their transport burden 
and time poverty, improves their health, and provides them with additional income generating 
opportunities 
Improved access to electricity and fuels reduces the time poverty of women and lowers their 
daily transport burden 

Energy 

Improved access to energy creates additional employment opportunities for women 
Improved transport infrastructure reduces women’s time poverty and transport burden Transport 
Roads improve communication and lower transactions costs, thus increasing employment 
opportunities for women 

Child Mortality (MDG 4 Target 5) 
Health Interventions Provide the neonatal integrated package of interventions, immunization, the integrated 

management of childhood illness (IMCI), and the range of preventative approaches to public 
health (such as mass distribution of insecticide-treated bednets) 

Agriculture Increased rural incomes and food availability lead to improved health outcomes 
Nutrition interventions for pregnant women lead to higher birth weight, an important 
determinant of child survival  

Nutrition 

Micronutrient supplementation and complementary feeding reduce child mortality 
Secondary education increases the age of marriage, lowers fertility rates, and increases care 
seeking for child illnesses 

Education  

Adult literacy programs increase awareness of the causes and prevention of child mortality 
Gender Equality Women’s empowerment leads in multiple ways to greater awareness of child health issues 
Environment Reducing pollution of water and air can lower child morbidity and mortality 
Water and 
Sanitation 

Access to sanitation and improved hygiene reduce incidence of waterborne disease 

Slum upgrading, improved urban infrastructure, and access to basic services (including solid 
waste disposal) can reduce exposure to pollutants and thereby reduce child mortality rates 

Slum upgrading and 
urban planning 

Road curbing and street lighting can reduce traffic deaths 
ICT improves diffusion of hygiene education and thereby lowers child mortality Science and 

Technology Access to higher education increases the supply of health workers 
Reducing indoor air pollution through improved cooking fuels and stoves decreases respiratory 
infections 

Energy 

Improved access to energy allows households to boil water, thus reducing incidence of 
waterborne diseases 
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Transport Improved transport infrastructure increases access to health care clinics and services and reduces 
cost for health care workers to serve rural areas 

Maternal Mortality (MDG 5 Target 6) 
Health Interventions Ensure access to emergency obstetrical care, antenatal care, skilled attendance and clean 

delivery, as well as safe abortion 
Agriculture Increased rural incomes and food intake lead to improved health outcomes 
Nutrition Nutrition interventions such as iron supplementation for women of reproductive age reduce risk 

during pregnancy and childbirth 
Secondary education increases the age of marriage, contraception use, and access to prenatal 
care and safe delivery, all of which reduce maternal mortality 

Education  

Adult literacy programs increase awareness of the causes and prevention of maternal mortality  
Gender Equality Women’s empowerment leads to greater effective demand for prenatal care and safe delivery 

Running water and sanitation facilities are essential for provision of prenatal care and 
emergency obstetric care 

Water and 
Sanitation 

Access to sanitation and hygienic behavior improve women’s health 
Slum upgrading and 
urban planning 

Slum upgrading and security of land tenure improve women’s access to health systems and 
emergency obstetric care 

ICT is critical for providing adequate access to emergency obstetric care Science and 
Technology Access to higher education increases the supply of health workers 

Improved access to energy services improves communication and transport, which are critical 
for emergency obstetric care 

Energy 

Modern energy services reduce cost for health care workers serving in rural areas 
Feeder roads are critical for providing timely access to emergency obstetric care Transport 
Improved transport infrastructure reduces the cost for health care workers serving in rural areas 

HIV/AIDS (MDG 6 Target 7) 
Health Interventions Provide comprehensive HIV/AIDS prevention programs, orphan support, voluntary counseling 

and testing, harm reduction for drug users, prevention of mother-to-child transmission, 
antiretroviral treatment, and treatment of opportunistic infections 

Agriculture Increased agricultural incomes improve access to prevention services 
Nutrition Adequate nutrition can improve survival and quality of life of patients with HIV/AIDS 
Education  Education and literacy programs increase awareness of ways to prevent and treat HIV/AIDS 
Gender Equality Women’s empowerment leads to greater effective demand for HIV/AIDS prevention and 

treatment, including the ability to negotiate safe sexual practices 
Water and 
Sanitation 

Improving access to clean water and sanitation improves the nutritional status of HIV/AIDS 
patients 

Slum upgrading and 
urban planning 

Slum upgrading and security of land tenure improve access to HIV/AIDS treatment and 
prevention 
Scientific research can improve diagnosis and treatment of HIV/AIDS 
ICT is critical for media-based HIV/AIDS prevention 

Science and 
Technology 

Access to higher education increases the supply of health workers 
Electricity and modern energy services support functioning health clinics and hospitals Energy 
Modern energy services increase incentives for health care workers to work in rural areas 
Improved transport infrastructure facilitates treatment and prevention of HIV/AIDS Transport 
Improved transport infrastructure reduces cost for health workers serving in rural areas 
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Malaria and other major diseases (MDG 6 Target 8) 

Combine comprehensive use of insecticide-treated bednets, indoor-residual spraying where 
appropriate, effective malaria treatment (using artemisinin combination therapies where 
appropriate), and epidemic control measures 

Health Interventions 

Contain tuberculosis through promotion of vaccines, Directly Observed Treatment Short-Course 
(DOTS) protocol, and DOTS-plus for multi-drug resistant tuberculosis 

Agriculture An increase in agricultural incomes improves access and information to ways of preventing and 
treating malaria 

Education  Education and literacy programs increase awareness of ways to prevent and treat malaria and 
tuberculosis 

Gender Equality Women’s empowerment leads to greater effective demand for insecticide-treated nets and 
malaria and tuberculosis treatment 

Environment In some instances environmental control can contribute to containing malaria 
Water and 
Sanitation 

In some instances improved water management in urban areas can contribute toward containing 
mosquito breeding sites and transmission 
Improving housing and urban water management infrastructure can reduce the incidence of 
malaria and especially tuberculosis (which is transmitted in over-crowded slum conditions) 

Slum upgrading and 
urban planning 

Slum upgrading improves access to appropriate malaria and tuberculosis treatment 
Research is necessary to develop new drugs and diagnostics for malaria and tuberculosis Science and 

Technology Access to higher education increases the supply of health workers 
Electricity and modern energy services improve health care  Energy 
Modern energy services reduce cost for health care workers serving in rural areas 
Improved transport infrastructure reduces the cost of distributing bednets Transport 
Improved transport infrastructure increases incentives for health care workers to work in rural 
areas 

Access to Essential Medicines (MDG 8 Target 17) 
Health Sector Improve supply and distribution systems for essential medicines together with strengthened 

quality control, quality assurance, and programs to promote rational use 
Agriculture An increase in agricultural incomes makes essential medicines more affordable 
Education Education and literacy programs increase access to and appropriate use of essential medicines 
Gender Equality Women’s empowerment leads to greater effective demand for essential medicines of good 

quality 
Science and 
Technology 

Research increases the total stock and effectiveness of essential medicines 

Transport Improved transport infrastructure lowers the cost of essential medicines and improves access 
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Reverse loss of environmental resources (MDG 7 Target 9) 
Environmental 
Interventions 

Improve management of natural resources through market mechanisms, strengthened regulation 
and enforcement, and investments in the management of critical ecosystems 
Investments in soil health replenish soils and prevent further land degradation 
Intensive agricultural production is an alternative to slash-and-burn and to the deforestation that 
results 

Agriculture 

Small-scale water management can restore water tables and prevent runoff 
Gender Equality Equal access to property rights allows women, as primary users, to manage natural resources in 

a sustainable manner 
Health Family planning reduces total fertility rates, thus mitigating population pressures on the 

environment 
Improved sanitation and sewage treatment can reduce environmental pollution 
Integrated water resources management can ensure sufficient "green water" necessary for 
ecosystem functioning 

Water and 
Sanitation 

Hydrological monitoring systems can help protect aquifers and freshwater ecosystems from 
excessive withdrawals 

Slum upgrading and 
urban planning 

Slum upgrading and improved urban water and waste management infrastructure reduce 
environmental pollution 

Science and 
Technology 

Research can improve natural resource management (including management of freshwater 
ecosystems and wetlands, biodiversity conservation) 
Access to modern cooking fuels reduces demand for biomass cooking fuels, thus reducing 
pressure on marginal lands and forests  
Improved energy services reduce outdoor air pollution 

Energy 

Improved energy services can reduce carbon emissions 
Water and Sanitation (MDG 7 Target 10) 
Water and 
Sanitation 

Provide, operate, and maintain water and sanitation infrastructure and services in conjunction 
with behavior change programs to improve household hygiene 

Agriculture Small-scale water management increases water availability for rural farmers 
Education Education and literacy programs improve hygiene 
Gender Equality Political representation allows women to ensure that access to water is a priority in local 

decision making 
Improved management of wetlands, water catchment areas, and freshwater ecosystems is critical 
for ensuring access to drinking water 

Environment 

Control of industrial pollution improves drinking water quality 
Slum upgrading reduces water pollution and improves drinking water quality Slum upgrading and 

urban planning Improved urban infrastructure ensures the separation of sewage from drinking water supplies 
Research can help improve sanitation and water management techniques Science and 

Technology Access to higher education increases the supply of trained workers to design and manage water 
supply and sewer infrastructure 

Energy Electricity and improved access to modern fuels are necessary to power water supply 
infrastructure and water treatment systems 
Improved transport infrastructure facilitates provision, operation, and maintenance of water 
supply and sanitation systems 

Transport 

Improved transport systems reduce the costs of providing hygiene education through community 
workers 
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Improve lives of slum dwellers (MDG 7 Target 11) 
Urban Investments 
and Slum-
Upgrading Policies 

Scale up slum upgrading programs with the support of improved urban planning and 
investments in core urban infrastructure as well as basic services 

Agriculture Investing in urban agriculture increases agricultural productivity and the incomes of slum 
dwellers 

Nutrition Nutrition interventions improve the health outcomes of urban populations 

Education Education and literacy programs improve the employment prospects of slum dwellers 
Gender Equality Equal access to property rights, political representation, and security for girls and women allows 

women living in slums to improve their lives and the lives of their families 

Health Access to health services reduces the burden of ill health for slum dwellers  
Environment Improving solid waste disposal and water treatment can improve health outcomes 

Improved access to water supply and sanitation services can reduce household expenditure on 
water 
Sewage treatment can further improve health outcomes in urban areas 

Water and 
Sanitation 

Storm water drainage systems are improved through sanitation infrastructure, thus minimizing 
the risk of flooding 
Higher education provides new employment opportunities for the urban poor Science and 

Technology ICT reduces the cost of income-generating activities 
Improving access to electricity and modern fuels lowers indoor air pollution  
Access to electricity and modern fuels can lower household expenditure on energy services, thus 
raising incomes 

Energy 

Improved energy services lower the cost of urban transport 
Improved rural transport infrastructure reduces cost of food in urban areas, thus increasing real 
incomes 
Improved urban transport infrastructure is critical to enhancing income-generating opportunities 
as well as access to social services 

Transport 

Proper sidewalks and curbing are critical to reduce traffic deaths 
Information ad Communications Technology (MDG 8 Target 18) 
Direct Interventions Strengthen science advisory mechanisms, invest in higher education and research, promote 

private sector development, and improve access to communications technologies 

Agriculture Increased agricultural incomes improve access to ICT 
Education Secondary education prepares students for ability to provide, use, and manage ICT 
Energy Electricity is necessary to power ICT applications and to operate research institutions 
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Appendix 2: Intervention Areas for Meeting the MDGs 
INTERVENTION AREA 1: INVESTMENTS IN THE HEALTH SYSTEM 

  
Category Sub-category Intervention 

Package 
Description 

Neonatal integrated 
package 

Clean delivery, newborn resuscitation, prevention of 
hypothermia, kangaroo care (skin-to-skin contact), 
antibiotics for infection, tetanus toxoid, breastfeeding 
education, hygiene education 

Immunization Vaccines for polio, diphtheria, pertussis, tetanus, 
measles, hepatitis B, Haemophilus influenzae type b, 
and yellow fever 

Child health 

Integrated 
management of 
childhood illness 
(IMCI) 

Integrated approach to child health that focuses on the 
well-being of the whole child to reduce mortality, illness, 
and disability, and to promote improved growth and 
development among children under five years of age; 
includes both preventive and curative elements to 
address leading causes of child mortality such as 
diarrheal disease, acute respiratory infection, measles, 
malaria, and malnutrition 

Antenatal care Routine care during pregnancy, including preventive 
and curative interventions such as blood pressure and 
weight monitoring, treatment of infections, nutrition and 
smoking counseling, intermittent preventive treatment 
for malaria, and nevirapine for HIV-positive women 

Skilled attendance 
and clean delivery 

Presence of trained and registered midwives, nurses, 
nurse-midwives, or doctors at birth with ability to 
diagnose and refer emergent complications as well as 
postpartum care 

Emergency obstetric 
care 

Rapidly accessible treatment for delivery complications 
such as eclampsia, hemorrhage, obstructed labor, and 
sepsis 

Maternal health 

Safe abortion Access to abortion counseling, safe abortion services, 
and post-abortion care 

Prevention  
Behavior change 
programs  

Programs to encourage safer sexual behavior including 
condom social marketing, peer-based education, mass 
media campaigns, work-based programs, and school-
based AIDS education 

Control of sexually 
transmitted 
diseases 

Routine screening and effective treatment of sexually 
transmitted diseases (such as syphilis, gonorrhea, and 
chlamydia) 

Voluntary 
counseling and 
testing 

Pre- and post-test counseling and HIV testing 

Harm reduction for 
injecting drug users 

Actions to prevent transmission of HIV and other 
infections that occur through sharing of nonsterile 
injection equipment and drug preparations; specific 
programs include provision of sterile syringes and 
needles and drug substitution treatment 

Health 

HIV/AIDS 

Prevention of 
mother-to-child 
transmission 

Prevention of transmission of HIV from infected women 
to their infants during pregnancy, labor, and delivery as 
well as during breastfeeding; includes short-term 
antiretroviral prophylactic treatment, infant feeding 
counseling and support, and the use of safer infant 
feeding methods 
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Blood safety 
interventions  

Measures to reduce risk of receiving infected blood 
through a transfusion; including HIV antibody screening, 
protocols to avoid unnecessary blood transfusions*, and 
policies to exclude high-risk donors 

Care and Treatment 
Antiretroviral 
therapy 

Combination drug therapy to treat HIV infection 

Treatment of 
opportunistic 
infections 

Treatment of any infection caused by a microorganism 
that would not normally cause disease in the individual 
but occurs in persons with abnormally functioning 
immune systems (such as AIDS patients) 

 

Orphan support Provision of support to orphans to minimize the impact 
of AIDS on their lives; includes school fee support, 
provision of orphanages, and community support 

BCG vaccine Vaccine using Calmette-Guérin bacillus for tuberculosisTuberculosis 
Directly Observed 
Treatment--Short 
Course 

Internationally recommended tuberculosis control 
strategy combining five elements: political commitment, 
microscopy services, drug supplies, surveillance and 
monitoring systems, and use of highly efficacious 
regimes with direct observation of treatment 

Insecticide-treated 
nets and curtains 

Mosquito nets that are treated with insecticide, providing 
a physical and chemical barrier to mosquitoes and 
shortening the mosquito's life span 

Artemisinin 
combination 
treatment 

Combination of drugs used to treat first-line-drug-
resistant falciparum malaria, which is now widespread in 
Africa 

Malaria  

Environmental 
interventions and 
epidemic control* 

Spraying (especially in urban areas), drainage, and 
improved road design 

Access to 
Essential 
Medicines 

Interventions to 
ensure availability, 
affordability, and 
appropriate use 

Provision of procurement and distribution facilities, 
adequate transportation, monitoring systems to assure 
drug quality; elimination of user fees for essential 
medicines; programs to improve the way drugs are 
prescribed, dispensed, and used, including development 
and implementation of national essential medicines lists 
and clinical treatment guidelines, public media 
campaigns and education of providers 

 

Health Systems Interventions to 
strengthen health 
system  

Includes, human resources, improving management capacity, 
enhancing monitoring and evaluation, increasing capacity for 
R&D, enhancing community demand, and improving 
infrastructure 

Counseling on 
contraception and 
birth spacing 

Information and education on benefits and methods of 
family planning  

Family  
Planning 

Provision of modern 
contraceptive 
methods 

Program to ensure universal access to modern 
contraceptive methods including sterilization (male or 
female), intrauterine devices, long-acting hormonal 
methods (injectable and implant), birth control pills, 
condoms, vaginal barrier methods, and spermicides 
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INTERVENTION AREA 2:  INVESTMENTS IN EDUCATION 

  
Category Sub-category Intervention 

Package 
Description 

School infrastructure Provision of schools, including classrooms, toilets (especially girls' toilets), 
furniture, and transportation facilities 

Teachers Recruitment of teachers, especially female teachers, with provision of 
incentives (such as housing in rural areas where applicable and adequate 
salaries) and ensuring pre-service and regular in-service training 

Uniforms and 
learning materials 

Provision of textbooks and other learning materials such as stationery 

Curriculum reform* Implementation of curriculum reform, where necessary, to improve 
education content 

Primary education 

Demand side 
incentives 

Provision of uniforms, school meals (and/or take-home food rations where 
needed), special targeted subsidies to girls and other vulnerable populations 
(such as ethnic groups) and conditional cash transfers to parents (if 
appropriate) to reduce the opportunity cost of children attending school and 
increase attendance 

School infrastructure Provision of schools, including classrooms, toilets (especially girls’ toilets), 
furniture, transportation facilities, and other facilities such as libraries, 
laboratories and sports facilities 

Teachers Recruitment of teachers, especially female teachers, with provision of 
incentives (such as housing in rural areas where applicable and adequate 
salaries) and ensuring adequate pre-service and in-service training 

Uniforms and 
learning materials 

Provision of adequate textbooks and other learning materials such as 
stationery 

Curriculum reform*  Implementation of curriculum reform, where necessary, to improve 
education content, with a focus on vocational and nonformal training as 
necessary to prepare students for transition to work 

Secondary 
education 

Demand side 
interventions 

Provision of uniforms, school meals (and/or take-home food rations where 
needed), special targeted subsidies to girls and other vulnerable populations 
(such as HIV/AIDS orphans) and conditional cash transfers to parents (if 
appropriate) to reduce the opportunity cost of children attending school and 
increase attendance 

Higher education* Higher education 
interventions 

Extension and maintenance of higher education system, with a particular 
focus on science and engineering education 

Adult literacy Adult literacy 
programs 

Implementation of adult literacy programs through trainers and volunteers 
and accompanied by mass media campaigns to increase awareness of the 
importance of literacy 

Early Childhood 
Development 

ECD interventions* Provision of infrastructure and learning materials, as needed, hiring and 
training of teachers and care givers, and development of ECD curriculum 

Education 

Hard-to-reach 
children 

Special packages 
for hard-to-reach 
populations* 

For example, introduction of distance education and emergency schooling in 
conflict areas 
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INTERVENTION AREA 3: INVESTMENTS IN RURAL DEVELOPMENT 

  
Category Sub-category Intervention 

Package 
Description 

Investments in 
soil health 

Combinations of mineral fertilizers, agroforestry (use of trees to replenish soil 
nutrients), green manures, cover crops, return of crop residues and soil 
erosion control, as appropriate, depending on soil characteristics  

Improved 
inputs* 

Provision of seeds of improved varieties of crops, pastures and trees as well 
as improved breeds of livestock and fish, with delivery systems accessible to 
food-insecure farmers, such as community tree nurseries 

Small scale 
water 
management  

Application of water management techniques and structures, pumps, drip 
irrigation, wells etc., as appropriate 

Extension 
services  

Strengthening of extension services with village-level paraprofessionals that 
have a strong participatory approach and up to date knowledge of soil health, 
small-scale water management, improved germplasm, integrated pest 
management, high-value products and other ecologically sound agricultural 
techniques.  

Agricultural 
research 

Increase in investments in national agricultural research systems  

Increasing 
agricultural 
productivity 

Special 
interventions to 
reach women 
farmers 

Recruitment and training of women extension workers, provision of inputs 
(seeds, fertilizers, implements) targeted to reach women on an equitable basis 
with men, promotion of women’s property rights to land, water, trees and 
fisheries, access to information of agriculture, nutrition, marketing, finance, 
environmental protection. 

Storage, 
marketing, and 
agro-
processing 
facilities* 

Construction of warehouses to reduce post-harvest losses; construction of 
market spaces; provision of training and equipment to encourage small-scale 
agro-processing industries in rural areas, support for high value farming and 
skill building, support for rural input traders and access to market information. 

Support to 
farmers’  
associations 

Investments to support farmers and rural laborers associations to organize to 
improve negotiating price outcomes and access markets, with emphasis on 
cell pones and internet access modeled after the “biovillages” in South India 
and the Hunger Project’s “epicenters” in Africa. 

Linking farmers 
to markets 
 

Access to 
credit* 

Extension of the formal banking system and/or provision of microcredit 
services to enable farmers to access low cost credit 

Nutrition for 
infants, 
pregnant 
women and 
nursing 
mothers  

Promotion of mother and baby friendly community initiatives, including 
exclusive breast feeding for first 6 months and complementary feeding while 
continuing breast feeding to infants aged seven to twenty-four months. 
Provision of sufficient calories, protein and micronutrients to pregnant women 
and nursing mothers, supported by nutrition extension workers. 

Nutrition for 
undernourishe
d children 
under 5 years 

Complementary feeding, including fortified and blended foods with take home 
rations supported by nutrition extension workers.  

Nutrition for 
school going 
children 

Provision of balanced school meals with locally produced foods at the primary 
and secondary level 

Nutrition  

Addressing 
hidden hunger 

Reduction of vitamin A and iron, zinc and iodine deficiencies by increasing the 
production and consumption of micronutrient rich foods, particularly local fruits, 
vegetables, livestock products and iodized salt and fortified foods from local 
products (such as India Mix, special attention to nutrition needs of the above 
groups and people living with HIV-AIDS, support to research on biofortification 
of food. 

Early warning 
systems 

Strengthening of early warning systems to cope with natural disasters.  

Emergency 
response  

Direct food aid for the acutely hungry where starvation threatens caused by 
droughts, floods, earthquakes and civil wars.  

Farm 
Production 

Emergency 
Food 
Assistance 

Social safety 
nets 

Investments in social safety nets such as food for work,  cash for work, 
community grain banks and environmental rehabilitation to mitigate shocks 
and reduce longer term food security risks. 

Rural Roads District roads Upgrading, construction, and maintenance of paved secondary or district 
roads using environmentally friendly designs 
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Feeder and 
community 
roads 

Upgrading, construction, and maintenance of small paved roads connecting 
villages and farmers to the nearest district road 

Transport 
Infrastructure 

 

Footpaths* Extension and improvement of footpaths connecting individual rural farmers to 
feeder roads 

Improved 
stoves 

Distribution and maintenance or replacement of appropriate cooking stoves 
(ceramic stoves, liquid petroleum gas [LPG] stoves, ethanol stoves, charcoal, 
etc.)  

Improve 
access to 
fuelwood 

Planting and management initiatives of fast-growing hardwood trees for 
fuelwood96 

Thermal 
energy 
systems 

Improved fuel 
inputs 

Production and distribution system for appropriate improved fuels (LPG, 
ethanol, dimethylsulfoxide [DMSO], kerosene, etc.) including safe containers, 
depending on specific fuel mix available in the country 

Electric power 
generation 
capacity 

Extension, upgrading and maintenance of capacity (thermal energy plants, 
hydropower, or geothermal, as appropriate) to supply electricity grids 

Electric power 
grid 

Extension of grid through high-voltage lines, medium- to low-voltage lines 
(including end-user connections) and other related infrastructure (such as 
transformer stations) 

Rural Energy 
Services 

Electricity 

Off-grid electric 
power systems

Provision of diesel generators, hybrid systems or solar home systems together 
with necessary wiring to households and social services in remote rural 
communities 

Water supply 
infrastructure 

Provision and operation of infrastructure for water supply (such as standpipes, 
boreholes, dug wells, and rainwater harvesting) 

Water storage 
and other 
infrastructure 
for water 
management* 

Construction and operation of water storage infrastructure for drinking water 
supply, agricultural water use, and hydropower; extension of large-scale water 
harvesting 

Integrated 
water 
resources 
management* 

Protection and allocation of water resources to agricultural, domestic, and 
industrial uses ("blue water"), as well as environmental needs ("green water") 
based on comprehensive assessment of renewable and nonrenewable water 
resources 

Water 

Hydrological 
monitoring* 

Operation and extension of hydrological monitoring systems 

Sanitation 
infrastructure 

Construction and operation of toilets (simple pit latrines, ventilated improved 
pit latrines, septic tanks, flush toilets, etc.), including emptying of pits and safe 
disposal of sullage 

Sanitation 

Awareness 
building  

Targeted awareness building measures accompanying the provision of new 
sanitation infrastructure to ensure the choice of the adequate technology 
option and proper use by all household members 

Access to 
Water and 
Sanitation and 
Water 
Management 
Infrastructure 

Hygiene Hygiene 
education 

Awareness campaigns (in primary schools, through community-based 
organizations, media, etc.) to promote hygienic behavior, with particular focus 
on hand washing and personal hygiene, as well as appropriate use of 
sanitation facilities and safe water storage. 

Prevention of 
desertification*

Implementation of soil erosion control (by wind and water) by planting 
windbreaks and cover crops; improvements in soil fertility  with agroforestry 
systems, cover crops, conservation of ground and surface water 

Investments in 
degraded 
assets 

Investments in degraded watersheds, farmlands and croplands 

Access to 
tenure and 
rights 

Local ownership of natural resources, including common property and 
provision of access rights 

Investments in 
environment 
based 
enterprises 

Investments in “green enterprises” and environment services to enable 
farmers to receive payments for the environmental services they provide 
(carbon sequestration, biodiversity, watershed integrity) 

Environmental 
Sustainability 

Natural 
resource 
management 

Forest 
management* 

Implementation of sustained-yield natural forest management techniques; 
forest plantations in appropriate areas to satisfy demand for forestry products; 
tree seedlings and other measures to support afforestation 

                                                 
96 Bewket, W. 2003. Household level tree planting and its implications for environmental management in 
the northwestern highlands of Ethiopia: a case study in the Chemoga watershed, Blue Nile basin. Land 
Degradation & Development 14: 377-388. 
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Watershed 
management* 

Promotion of reforestation and afforestation to protect selected water 
catchment areas 

Management 
of coastal 
ecosystems 
and fisheries* 

Elimination of destructive technologies (e.g., dynamite and cyanide, bottom 
trawling); definition and implementation of fisheries rebuilding plans to restore 
depleted fish populations to target levels (BMSY97; implementation of a 
representative network of fully protected marine and coastal areas to restore 
fisheries 

Freshwater 
restoration and 
management 

Ensuring that cropping systems are more water efficient; design and 
implementation of integrated water resource management plans; monitoring of 
wells and groundwater-dependent systems 

 

Environmental 
monitoring 
systems* 

Better dissemination and use of existing environmental monitoring and 
assessments at national and local levels; provision of funds, technical support 
and tools for countries to undertake monitoring, data collection and 
harmonization based on established global standards (based on core set of 
indicators) 

Reformation of  
tax laws 

Taxation of environmental "bads" (e.g., pollution, degradation), not 
environmental goods appropriate carbon tax systems 

 

Market-based 
strategies 

Transformation 
of market 
incentives 

Revision of subsidies in forestry and fisheries that cause overexploitation of 
these resources, design of agricultural subsidy programs to prevent overuse; 
development of an internationally-credible system of certification of raw  
natural resource materials.  

                                                 
97 BMSY: Biomass maximum sustained yield. 
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INTERVENTION AREA 4: INVESTMENTS IN URBAN DEVELOPMENT 

  
Category Sub-category Intervention Package Description 

Food production Urban agriculture Promote urban and peri-urban food production particularly of root 
and tuber crops, bananas, fruit trees, vegetable and small-scale 
livestock. 

Nutrition for infants, 
pregnant women and 
nursing mothers  

Promotion of mother and baby friendly community initiatives, 
including exclusive breast feeding for first 6 months and 
complementary feeding while continuing breast feeding to infants 
aged seven to twenty-four months. Provision of sufficient calories, 
protein and micronutrients to pregnant women and nursing 
mothers, supported by nutrition extension workers. 

Nutrition for 
undernourished 
children under 5 years 

Complementary feeding, including fortified and blended foods with 
take home rations supported by nutrition extension workers.  

Nutrition for school 
going children 

Provision of balanced school meals with locally produced foods at 
the primary and secondary level 

Nutrition 

Addressing hidden 
hunger 

Reduction of vitamin A and iron, zinc and iodine deficiencies by 
increasing the production and consumption of micronutrient rich 
foods, particularly local fruits, vegetables, livestock products and 
iodized salt and fortified foods from local products (such as India 
Mix, special attention to nutrition needs of the above groups and 
people living with HIV-AIDS, support to research on biofortification 
of food 

Early warning systems Strengthening of early warning systems to cope with natural 
disasters.  

Emergency response  Direct food aid for the acutely hungry where starvation threatens 
caused by droughts, floods, earthquakes and civil wars.  

Urban Hunger 

Emergency food 
assistance 

Social safety nets Investments in social safety nets such as food for work,  cash for 
work, community grain banks and environmental rehabilitation to 
mitigate shocks and reduce longer term food security risks. 

Shelter* Upgrading and construction of houses Slum upgrading 
Urban infrastructure* Upgrading and extension of roads and sidewalks, street lighting, 

storm drainage, and communications infrastructure within slums 
Security of tenure* Improving the security of tenure through legislation against forced 

eviction, legitimized occupancy, or formal title 
Tenure 

Enforcement of 
improved land tenure 
legislation* 

Legal protection and enforcement of slum dwellers' rights 

Urban infrastructure* Planning of urban infrastructure (roads, footpaths, sidewalks, 
street lighting, stormwater drainage, bus lanes, and other 
transport infrastructure) 

Basic services* Provision of basic services (such as refuse collection and solid 
waste disposal, policing and security, and fire protection) 

Pollution control* Controlling pollution of air and water 

Urban 
Infrastructure and 
Slum Upgrading 

City-wide urban 
planning and 
management 

Transport system* Operation of bus, rail, and other mass transport systems 
Urban roads Upgrading, construction and maintenance of urban roads 
Infrastructure for mass 
transport 

For example, bus lanes 
Urban Transport 
Infrastructure 

Roads 

Footpaths* Extension and improvement of footpaths within cities 
Improved stoves Distribution and maintenance or replacement of appropriate 

cooking stoves (ceramic stoves, liquid petroleum gas [LPG] 
stoves, ethanol stoves, charcoal, etc.)  

Thermal energy 
systems 

Improved fuel inputs Production and distribution system for appropriate improved fuels 
(LPG, ethanol, dimethylsulfoxide [DMSO], kerosene, etc.) 
including safe containers, depending on specific fuel mix available 
in the country 

Electric power 
generation capacity 

Extension, upgrading, and maintenance of electric power 
generation capacity (thermal energy plants, hydropower, or 
geothermal, as appropriate) to supply electric power grids 

Urban Energy 
Services 

Electricity 

Electric power grid Extension of electricity grid through high-voltage lines, medium- to 
low-voltage lines (including end-user connections) and other 
related infrastructure (such as transformer stations)  

Urban Water 
Supply and 
Sanitation 

Water Water supply 
infrastructure 

Provision and operation of infrastructure for water supply (for 
example, household connections, standpipes, boreholes, and 
rainwater harvesting) 
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 Hydrological 
monitoring* 

Operation and extension of hydrological monitoring systems 

Sanitation 
infrastructure 

Construction and operation of toilets (simple pit latrines, ventilated 
improved pit latrines, septic tanks, flush toilets, etc.) and sewers, 
including emptying of pits and safe disposal of sullage 

Sewage treatment Construction and operation of simple sewage and other 
wastewater treatment facilities  (such as waste stabilization ponds 
or other forms of primary treatment) where needed in dense 
urban settlements or because of specific environmental concerns 
(such as eutrophication of freshwater lakes) 

Sanitation 

Awareness building  Targeted awareness-building measures accompanying the 
provision of new sanitation infrastructure to ensure the choice of 
the adequate technology option and proper use by all household 
members 

 

Hygiene Hygiene education Awareness campaigns (in primary schools, through community-
based organizations, media, etc.) to promote hygienic behavior, 
with particular focus on hand washing and personal hygiene, as 
well as appropriate use of sanitation facilities and safe water 
storage 

Air pollution control* To be specified in each country 
Water pollution 
control* 

For example, industrial wastewater treatment to complement 
sewage treatment, as necessary 

Urban 
Environmental 
Management 

Pollution control 

Solid waste and soil 
pollution control* 

Construction and maintenance of technically sound landfills 

Export processing 
zones* 

Provision of export processing zones, industrial parks, and other 
designated areas for private sector development 

Urban Industrial 
Development 

Private sector 
development  

Industrial promotion 
activities* 

Supportive policies, including tax concessions and grants, as well 
as provision of additional infrastructure for development of 
manufacturing and service industries 



Millennium Development Goals Needs Assessment 
Appendix 2: Intervention Areas for Meeting the MDGs 

 198 

 
INTERVENTION AREA 5: INVESTMENTS IN GENDER EQUALITY   
Category Sub-category Intervention 

Package 
Description 

Reproductive 
health rights 
and services 

Awareness of and 
access to 
reproductive health 
rights and services 

Legislation* and awareness campaigns to 
decriminalize and allow safe abortions, to protect the 
rights of women to plan their families, to enable access 
to safe contraceptives, and to discourage female 
genital mutilation and other harmful practices 

Equal access to and 
treatment in work 

Provision and enforcement of equal opportunity 
legislation*, legislation promoting gender-sensitive 
policies such as provision of maternity and dependent 
care leave and training*, and support programs for 
women entrepreneurs and young girls training to 
transition to work 

Access to 
property rights 
and work 

Equal access to 
property rights* 

Legislation and administrative support to provide and 
protect women’s equal rights to property and other 
inherited and acquired assets 

Security Security for girls and 
women from violence

Legislation and administrative actions to protect 
women against violence*, promotion of awareness of 
women’s right to seek redress, protection from 
perpetrators of violence (through access to shelters, 
services etc.), and mechanisms to dispense justice to 
perpetrators  

Political 
representation 

Mechanisms* (such as quotas and reservations) to 
allow for adequate representation at all levels of 
government along with adequate training 

Involvement of 
women’s groups at 
the village level* 

Recognition and support to women’s groups organized 
at the village level to encourage women to be partners 
in the design and delivery of public services 

Participation 
and institutional 
reform 

National women’s 
machineries (NWMs)

Legislative and financial support to NWMs (defined by 
the United Nations as “a single body or complex 
organized system of bodies, often under different 
authorities, but recognized by the government as the 
institution dealing with the promotion of the status of 
women”) 

Gender 
Equality 

Data collection 
and monitoring 

Gender-
disaggregated data*  

Collection of gender-disaggregated statistics on health, 
education outcomes, access to assets and 
infrastructure, conditions of work and employment, 
political representation, and gender specific violence 

INTERVENTION AREA 6: INVESTMENTS IN SCIENCE AND TECHNOLOGY 
  

Category Sub-category Intervention 
Package 

Description 

Science and 
technology advice* 

Creation of independent body charged with providing 
scientific advice and technology forecasting to 
policymakers 

Science and 
technology 
institutions 

Science and 
technology research*

Extension and maintenance of centers of excellence 
for scientific research, including the financing of 
research at universities and the establishment of 
science parks 

Science, 
Technology 
and Innovation 

Information and 
communication 
technologies 

Telecommunications 
infrastructure* 

Provision of telecommunications infrastructure, 
including international and trunk fiber infrastructure; 
provision of connectivity to hospitals and schools 
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INTERVENTION AREA 7: INVESTMENT IN PUBLIC INSTITUTIONAL CAPITAL 
  

Category Sub-category Intervention 
Package 

Description 

Salary increases and upgrading of senior managers Human resources 
Capacity building at the local level for district officers, 
in the implementation of MDG scale-up investment 
plans 
IT-based public management systems, to put 
government processes on line 
A commitment to e-governance, especially on-line 
programs for issuing licenses, birth certificates, work 
permits, and other data retrieval operations of the 
public sector 
On-line, transparent procurement processes 

Technology and 
information 
management 

Systematic publication of budgetary expenditures and 
transfers to local governments 
Collection and management of census and other survey 
data 

Investments 
 in public management 

Monitoring and 
Evaluation 

Results-based budgeting 
INTERVENTION AREA 8: INVESTMENTS IN CROSS-BORDER COOPERATION 

  
Category Sub-category Intervention 

Package 
Description 

Roads National highways 
and international 
transport corridors* 

Upgrading, construction and maintenance of paved 
highways for bulk transport 

Railroads Railroad 
infrastructure* 

Extension, upgrading and maintenance of railroads, 
including rolling stock 

Port infrastructure* Construction and modernization of container port 
facilities; dredging and other maintenance of ports 

Transport 
Infrastructure 

Ports 

Integration of 
transport systems* 

Construction and maintenance of railroad and truck 
terminals for containerized freight 

Petroleum refining 
and storage* 

As appropriate, rehabilitation and extension of 
petroleum refining, pipeline, and storage systems 

Thermal energy 
systems 

Gas and oil 
pipelines* 

Construction and maintenance of regional pipelines to 
improve supply of fossil fuels (examples include the 
West African gas pipeline and the Kenya-Uganda oil 
pipeline) 

Geothermal electric 
power plants* 

Construction of geothermal electric power plants in East 
Africa and parts of southern Africa 

Energy 
Infrastructure 

Electricity 

Regional electricity 
pool* 

Extension of international electric power grid through 
international high-voltage lines and pooling of electricity 
grids to reduce peak generating capacity need 

Trade Trade liberalization 
and harmonization 

Opening of markets for trade and finance, 
harmonization of standards, and facilitation of customs 
procedures 

Trade 
Integration and 
Government 
Cooperation Government 

cooperation 
Supranational 
institutions for 
regional public 
goods 

Establishment of regional institutions and strengthening 
of regional cooperation on migration, finance, monetary 
policies, watershed management, energy policy, and 
other areas  
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Appendix 3: List of Interventions for MDG Needs Assessment 
 
# TARGET SUB-CATEGORY INTERVENTION 

PACKAGE 
DESCRIPTION 

1 Halve, between 1990 and 2015, the proportion of 
people whose income is less than one dollar a day 

 

 The UN Millennium Project analysis suggests that Target 1 on halving the prevalence of income 
poverty can be achieved through a combination of the interventions targeting each of the other MDG 
Targets as well as core infrastructure services not addressed explicitly by the MDGs (e.g. transport 
and energy). Of course these interventions need to be complemented by appropriate policy 
instruments and regulatory changes, which are not part of the needs assessment. For this reason we 
do not propose a specific needs assessment for Target 1. 

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

 

Investments in soil health Combinations of mineral fertilizers, agroforestry (use 
of trees to replenish soil nutrients), green manures, 
cover crops, return of crop residues and soil erosion 
control, as appropriate, depending on soil 
characteristics  

Improved inputs* Provision of seeds of improved varieties of crops, 
pastures and trees as well as improved breeds of 
livestock and fish, with delivery systems accessible 
to food-insecure farmers, such as community tree 
nurseries 

Small scale water 
management  

Application of water management techniques and 
structures, pumps, drip irrigation, wells etc., as 
appropriate 

Extension services  Strengthening of extension services with village-level 
paraprofessionals that have a strong participatory 
approach and up to date knowledge of soil health, 
small-scale water management, improved 
germplasm, integrated pest management, high-value 
products and other ecologically sound agricultural 
techniques.  

Agricultural research Increase in investments in national agricultural 
research systems  

Increasing 
agricultural 
productivity of 
food-insecure 
farmers 

Special interventions to 
reach women farmers 

Recruitment and training of women extension 
workers, provision of inputs (seeds, fertilizers, 
implements) targeted to reach women on an 
equitable basis with men, promotion of women’s 
property rights to land, water, trees and fisheries, 
access to information of agriculture, nutrition, 
marketing, finance, environmental protection. 

Storage, marketing, and 
agroprocessing facilities* 

Construction of warehouses to reduce post-harvest 
losses; construction of market spaces; provision of 
training and equipment to encourage small-scale 
agro-processing industries in rural areas, support 
shifts to high value farming and skill building, support 
rural input traders and provide access to market 
information. 

 

Linking farmers to 
markets 

Support to farmers' 
associations 

Investments to support farmers and rural laborers 
associations to organize to improve negotiating price 
outcomes and access markets, with emphasis on 
cell pones and internet access modeled after the 
“biovillages” in South India and the Hunger Project’s 
“epicenters” in Africa. 
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 Access to credit* Extension of the formal banking system and/or 
provision of microcredit services. 

Urban food 
production 

Urban agriculture Promote urban and periurban food production 
particularly of root and tuber crops, bananas, fruit 
trees, vegetable and small-scale livestock. 

Nutrition for infants, 
pregnant women and 
nursing mothers  

Promotion of mother and baby friendly 
community initiatives, including exclusive 
breast feeding for first 6 months and 
complementary feeding while continuing breast 
feeding to infants aged seven to twenty-four 
months. Provision of sufficient calories, protein 
and micronutrients to pregnant women and 
nursing mothers, supported by nutrition 
extension workers. 

Nutrition for 
undernourished children 
under 5 years 

Complementary feeding, including fortified and 
blended foods with take home rations supported by 
nutrition extension workers.  

Nutrition for school going 
children 

Provision of balanced school meals with locally 
produced foods at the primary and secondary 
level 

Nutrition 

Addressing hidden 
hunger 

Reduction of vitamin A and iron, zinc and iodine 
deficiencies by increasing the production and 
consumption of micronutrient rich foods, particularly 
local fruits, vegetables, livestock products and 
iodized salt and fortified foods from local products 
(such as India Mix, special attention to nutrition 
needs of the above groups and people living with 
HIV-AIDS, support to research on biofortification of 
food. 

Early warning systems Strengthen early warning systems to cope with 
natural disasters. 

Emergency response  Direct food aid for the acutely hungry where 
starvation threatens caused by droughts, floods, 
earthquakes and civil wars. 

 

Emergency food 
assistance 

Social safety nets Invest in social safety net solutions such as 
food for work,  cash for work, community grain 
banks and environmental rehabilitation to 
mitigate shocks and reduce longer term food 
security risks. 
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3 Ensure that, by 2015, children everywhere, boys and girls alike, will be able to complete a full course of 

primary schooling 
School infrastructure Provision of schools, including classrooms, toilets (especially 

girls' toilets), furniture, and transportation facilities 
Teachers Recruitment of teachers, especially female teachers, with 

provision of incentives (such as housing in rural areas where 
applicable and adequate salaries) and ensuring preservice 
and regular in-service training 

Learning materials Provision of textbooks and other learning materials such as 
stationery 

Curriculum reform* Implementation of curriculum reform, where necessary, to 
improve education content 

Primary education 

Demand side 
incentives 

Provision of uniforms, school meals (and/or take-home food 
rations where needed), special targeted subsidies to girls 
and other vulnerable populations (such as ethnic groups) and 
conditional cash transfers to parents (if appropriate) to 
reduce the opportunity cost of children attending school and 
increase attendance 

School infrastructure Provision of schools, including classrooms, toilets (especially 
girls’ toilets), furniture, transportation facilities, and other 
facilities such as libraries, laboratories and sports facilities 

Teachers Recruitment of teachers, especially female teachers, with 
provision of incentives (such as housing in rural areas where 
applicable and adequate salaries) and ensuring adequate 
preservice and in-service training 

Uniforms and 
learning materials 

Provision of adequate textbooks and other learning materials 
such as stationery 

Curriculum reform*  Implementation of curriculum reform, where necessary, to 
improve education content, with a focus on vocational and 
nonformal training as necessary to prepare students for 
transition to work 

Secondary 
education 

Demand side 
interventions 

Provision of uniforms, school meals (and/or take-home food 
rations where needed), special targeted subsidies to girls 
and other vulnerable populations (such as HIV/AIDS 
orphans) and conditional cash transfers to parents (if 
appropriate) to reduce the opportunity cost of children 
attending school and increase attendance 

Higher education* Higher education 
interventions 

Extension and maintenance of higher education system, with 
a particular focus on science and engineering education 

Adult literacy Adult literacy 
programs 

Implementation of adult literacy programs through trainers 
and volunteers and accompanied by mass media campaigns 
to increase awareness of the importance of literacy 

Early Childhood 
Development 

ECD interventions* Provision of infrastructure and learning materials, as 
needed, hiring and training of teachers and care 
givers, and development of ECD curriculum 

 

Hard-to-reach 
children 

Special packages for 
hard-to-reach 
populations* 

For example, introduction of distance education and 
emergency schooling in conflict areas 



Millennium Development Goals Needs Assessment 
Appendix 3: List of Interventions for MDG Needs Assessment 

 203 

 
4 Eliminate gender disparity in primary and secondary education, preferably by 2005, and to all 

levels of education no later than 2015 
Reproductive health 
rights and services 

Awareness of and access 
to reproductive health 
rights and services 

Legislation* and awareness campaigns to 
decriminalize and allow safe abortions, to 
protect the rights of women to plan their 
families, to enable access to safe 
contraceptives, and to discourage female 
genital mutilation and other harmful practices 

Equal access to and 
treatment in work 

Provision and enforcement of equal 
opportunity legislation*, legislation promoting 
gender-sensitive policies such as provision of 
maternity and dependent care leave and 
training*, and support programs for women 
entrepreneurs and young girls training to 
transition to work 

Access to property 
rights and work 

Equal access to property 
rights* 

Legislation and administrative support to 
provide and protect women’s equal rights to 
property and other inherited and acquired 
assets 

Security Security for girls and 
women from violence 

Legislation and administrative actions to 
protect women against violence*, promotion of 
awareness of women’s right to seek redress, 
protection from perpetrators of violence 
(through access to shelters, services etc.), and 
mechanisms to dispense justice to 
perpetrators  

Political representation Mechanisms* (such as quotas and 
reservations) to allow for adequate 
representation at all levels of government 
along with adequate training 

Involvement of women’s 
groups at the village 
level* 

Recognition and support to women’s groups 
organized at the village level to encourage 
women to be partners in the design and 
delivery of public services 

 

Participation and 
institutional reform 

National women’s 
machineries (NWMs) 

Legislative and financial support to NWMs 
(defined by the United Nations as “a single 
body or complex organized system of bodies, 
often under different authorities, but 
recognized by the government as the 
institution dealing with the promotion of the 
status of women”) 

 Data collection and 
monitoring 

Gender-disaggregated 
data*  

Collection of gender-disaggregated statistics 
on health, education outcomes, access to 
assets and infrastructure, conditions of work 
and employment, political representation, and 
gender specific violence 



Millennium Development Goals Needs Assessment 
Appendix 3: List of Interventions for MDG Needs Assessment 

 204 

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

Neonatal integrated 
package 

Clean delivery, newborn resuscitation, 
prevention of hypothermia, kangaroo care 
(skin-to-skin contact), antibiotics for infection, 
tetanus toxoid, breastfeeding education, 
hygiene education 

Immunization Vaccines for polio, diphtheria, pertussis, 
tetanus, measles, hepatitis B, haemophilus 
influenza type b, and yellow fever 

 Child health 

Integrated management 
of childhood illness (IMCI)

Integrated approach to child health that 
focuses on the well-being of the whole child to 
reduce mortality, illness, and disability, and to 
promote improved growth and development 
among children under five years of age; 
includes both preventive and curative 
elements to address leading causes of child 
mortality such as diarrheal disease, acute 
respiratory infection, measles, malaria, and 
malnutrition 

6 Reduce by three-quarters, between 1990 and 2015, the maternal mortality ratio 
Antenatal care Routine care during pregnancy, including 

preventive and curative interventions such as 
blood pressure and weight monitoring, 
treatment of infections, nutrition and smoking 
counseling, intermittent preventive treatment 
for malaria and nevirapine for HIV-positive 
women 

Skilled attendance and 
clean delivery 

Presence of trained and registered midwives, 
nurses, nurse-midwives, or doctors at birth 
with ability to diagnose and refer emergent 
complications, as well as postpartum care 

Emergency obstetric care Rapidly accessible treatment for delivery 
complications such as eclampsia, 
hemorrhage, obstructed labor, and sepsis 

Maternal health 

Safe abortion Access to abortion counseling, safe abortion 
services, and post-abortion care 

Counseling on 
contraception and birth 
spacing 

Information and education on benefits and 
methods of family planning  

 

Family Planning 

Provision of modern 
contraceptive methods 

Program to ensure universal access to modern 
contraceptive methods including sterilization 
(male or female), intrauterine devices, long-
acting hormonal methods (injectable and 
implant), birth control pills, condoms, vaginal 
barrier methods, and spermicides 
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7 Have halted by 2015 and begun to reverse the spread of HIV/AIDS 

Prevention  
Behavior change 
programs  

Programs to encourage safer sexual behavior 
including condom social marketing, peer-
based education, mass media campaigns, 
work-based programs, and school-based AIDS 
education 

Control of sexually 
transmitted diseases 

Routine screening and effective treatment of 
sexually transmitted diseases (such as 
syphilis, gonorrhea, and chlamydia) 

Voluntary counseling and 
testing 

Pre- and post-test counseling and HIV testing 

Harm reduction for 
injecting drug users 

Actions to prevent transmission of HIV and 
other infections that occur through sharing of 
nonsterile injection equipment and drug 
preparations; specific programs include 
provision of sterile syringes and needles and 
drug substitution treatment 

Prevention of mother-to-
child transmission 

Prevention of transmission of HIV from 
infected women to their infants during 
pregnancy, labor, and delivery, as well as 
during breastfeeding; includes short-term 
antiretroviral prophylactic treatment, infant 
feeding counseling and support, and the use 
of safer infant feeding methods 

Blood safety interventions Measures to reduce risk of receiving infected 
blood through a transfusion; including HIV 
antibody screening, protocols to avoid 
unnecessary blood transfusions*, and policies 
to exclude high-risk donors* 

Care and Treatment 
Antiretroviral therapy Combination drug therapy to treat HIV 

infection 
Treatment of opportunistic 
infections 

Treatment of any infection caused by a 
microorganism that would not normally cause 
disease in the individual but occurs in persons 
with abnormally functioning immune systems 
(such as AIDS patients) 

 HIV/AIDS 

Orphan support Provision of support to orphans to minimize 
the impact of AIDS on their lives; includes 
school fee support, provision of orphanages, 
and community support 
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8 Have halted by 2015 and begun to reverse the incidence of malaria and other major diseases 

BCG vaccine Vaccine using Calmette-Guérin bacillus for 
tuberculosis 

Tuberculosis 

Directly Observed 
Treatment--Short Course 

Internationally recommended tuberculosis 
control strategy combining five elements: 
political commitment, microscopy services, 
drug supplies, surveillance and monitoring 
systems, and use of highly efficacious regimes 
with direct observation of treatment 

Insecticide-treated nets 
and curtains 

Mosquito nets that are treated with insecticide, 
providing a physical and chemical barrier to 
mosquitoes and shortening the mosquito's life 
span 

Artemisinin combination 
treatment 

Combination of drugs used to treat first-line-
drug-resistant falciparum malaria, which is 
now widespread in Africa 

 

Malaria  

Environmental 
interventions and 
epidemic control* 

Spraying (especially in urban areas), drainage, 
and improved road design 
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9 Integrate the principles of sustainable development into country policies and programmes and reverse 

the loss of environmental resources 
Prevention of 
desertification* 

Implementation of soil erosion control (by wind and water) by 
planting windbreaks and cover crops; improvements in soil 
fertility  with agroforestry systems, cover crops, conservation 
of ground and surface water 

Investments in 
degraded assets 

Investments in degraded watersheds, farmlands and 
croplands 

Access to tenure and 
rights 

Local ownership of natural resources, including common 
property and provision of access rights 

Investments in 
environment based 
enterprises 

Investments in “green enterprises” and environment services 
to enable farmers to receive payments for the environmental 
services they provide (carbon sequestration, biodiversity, 
watershed integrity) 

Forest management* Implementation of sustained-yield natural forest management 
techniques; forest plantations in appropriate areas to satisfy 
demand for forestry products; tree seedlings and other 
measures to support afforestation 

Watershed 
management* 

Promotion of reforestation and afforestation to protect 
selected water catchment areas 

Management of 
coastal ecosystems 
and fisheries* 

Elimination of destructive technologies (e.g., dynamite and 
cyanide, bottom trawling); definition and implementation of 
fisheries rebuilding plans to restore depleted fish populations 
to target levels (BMSY ; implementation of a representative 
network of fully protected marine and coastal areas to restore 
fisheries 

Freshwater 
restoration and 
management 

Ensuring that cropping systems are more water efficient; 
design and implementation of integrated water resource 
management plans; monitoring of wells and groundwater-
dependent systems 

Natural resource 
management 

Environmental 
monitoring systems* 

Better dissemination and use of existing environmental 
monitoring and assessments at national and local levels; 
provision of funds, technical support and tools for countries 
to undertake monitoring, data collection and harmonization 
based on established global standards (based on core set of 
indicators) 

Air pollution control* To be specified in each country 
Water pollution 
control* 

For example, industrial wastewater treatment to complement 
sewage treatment, as necessary 

Pollution control 

Solid waste and soil 
pollution control* 

Construction and maintenance of technically sound landfills 

Reformation of tax 
laws 

Taxation of environmental "bads" (e.g., pollution, 
degradation), not environmental goods appropriate carbon 
tax systems 

 

Market-based 
strategies 

Transformation of 
market incentives 

Revision of subsidies in forestry and fisheries that cause 
overexploitation of these resources, design of agricultural 
subsidy programs to prevent overuse; development of an 
internationally-credible system of certification of raw  natural 
resource materials.  
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10 Halve, by 2015, the proportion of people without sustainable access to safe drinking water 

and basic sanitation 
Water supply 
infrastructure 

Provision and operation of infrastructure for 
water supply (such as standpipes, boreholes, 
dug wells, and rainwater harvesting) 

Water storage and other 
infrastructure for water 
management* 

Construction and operation of water storage 
infrastructure for drinking water supply, 
agricultural water use, and hydropower; 
extension of large-scale water harvesting 

Integrated water 
resources management* 

Protection and allocation of water resources to 
agricultural, domestic, and industrial uses 
("blue water"), as well as environmental needs 
("green water") based on comprehensive 
assessment of renewable and nonrenewable 
water resources 

Rural Water 
Interventions 

Hydrological monitoring* Operation and extension of hydrological 
monitoring systems 

Sanitation infrastructure Construction and operation of toilets (simple 
pit latrines, ventilated improved pit latrines, 
septic tanks, flush toilets, etc.), including 
emptying of pits and safe disposal of sullage 

Rural Sanitation 
Interventions 

Awareness building  Targeted awareness building measures 
accompanying the provision of new sanitation 
infrastructure to ensure the choice of the 
adequate technology option and proper use by 
all household members 

Rural Hygiene 
Interventions 

Hygiene education Awareness campaigns (in primary schools, 
through community-based organizations, 
media, etc.) to promote hygienic behavior, with 
particular focus on hand washing and personal 
hygiene, as well as appropriate use of 
sanitation facilities and safe water storage 

Water supply 
infrastructure 

Provision and operation of infrastructure for 
water supply (for example, household 
connections, standpipes, boreholes, and 
rainwater harvesting) 

Urban Water 
Interventions 

Hydrological monitoring* Operation and extension of hydrological 
monitoring systems 

Sanitation infrastructure Construction and operation of toilets (simple 
pit latrines, ventilated improved pit latrines, 
septic tanks, flush toilets, etc.) and sewers, 
including emptying of pits and safe disposal of 
sullage 

Sewage treatment Construction and operation of simple sewage 
and other wastewater treatment facilities  
(such as waste stabilization ponds or other 
forms of primary treatment) where needed in 
dense urban settlements or because of 
specific environmental concerns (such as 
eutrophication of freshwater lakes) 

 

Urban Sanitation 
Interventions 

Awareness building  Targeted awareness building measures 
accompanying the provision of new sanitation 
infrastructure to ensure the choice of the 
adequate technology option and proper use by 
all household members 
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 Urban Hygiene 
Interventions 

Hygiene education Awareness campaigns (in primary schools, 
through community-based organization, 
media, etc.) to promote hygienic behavior, with 
particular focus on hand washing and personal 
hygiene, as well as appropriate use of 
sanitation facilities and safe water storage 
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11 By 2020, to have achieved a significant improvement in the lives of at least 100 million slum 

dwellers 
Shelter* Upgrading and construction of houses Slum upgrading 
Urban infrastructure* Upgrading and extension of roads and 

sidewalks, street lighting, storm drainage, and 
communications infrastructure within slums 

Security of tenure* Improving the security of tenure through 
legislation against forced eviction, legitimized 
occupancy, or formal title 

Tenure 

Enforcement of improved 
land tenure legislation* 

Legal protection and enforcement of slum 
dwellers' rights 

Urban infrastructure* Planning of urban infrastructure (roads, 
footpaths, sidewalks, street lighting, 
stormwater drainage, bus lanes, and other 
transport infrastructure) 

Basic services* Provision of basic services (such as refuse 
collection and solid waste disposal, policing 
and security, and fire protection) 

Pollution control* Controlling pollution of air and water 

City-wide urban 
planning and 
management 

Transport system* Operation of bus, rail, and other mass 
transport systems 

Export processing zones* Provision of export processing zones, 
industrial parks, and other designated areas 
for private sector development 

 

Private sector 
development  

Industrial promotion 
activities* 

Supportive policies, including tax concessions 
and grants, as well as provision of additional 
infrastructure for development of 
manufacturing and service industries 

12 Develop further an open, rule-based, predictable, non-discriminatory trading and financial 
system [Includes a commitment to good governance, development, and poverty reduction – 
both nationally and internationally] 

Trade Trade liberalization and 
harmonization 

Opening of markets for trade and finance, 
harmonization of standards, and facilitation of 
customs procedures 

 

Government 
Cooperation 

Supranational institutions 
for regional public goods 

Establishment of regional institutions and 
strengthening of regional cooperation on 
migration, finance, monetary policies, 
watershed management, energy policy, and 
other areas  

17 In co-operation with pharmaceutical companies, provide access to affordable, essential drugs 
in developing countries 
 Access to Essential 

Medicines 
Interventions to ensure 
availability, affordability, 
and appropriate use 

Provision of procurement and distribution 
facilities, adequate transportation, monitoring 
systems to assure drug quality; elimination of 
user fees for essential medicines; programs to 
improve the way drugs are prescribed, 
dispensed, and used, including development 
and implementation of national essential 
medicines lists and clinical treatment 
guidelines, public media campaigns and 
education of providers 
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18 In co-operation with the private sector, make available the benefits of new technologies, 

especially information and communications 
Science and technology 
advice* 

Creation of independent body charged with 
providing scientific advice and technology 
forecasting to policymakers 

Science and 
technology 
institutions 

Science and technology 
research* 

Extension and maintenance of centers of 
excellence for scientific research, including the 
financing of research at universities and the 
establishment of science parks 

 

Information and 
communication 
technologies (ICT) 

Telecommunications 
infrastructure* 

Provision of telecommunications infrastructure, 
including international and trunk fiber 
infrastructure; provision of connectivity to 
hospitals and schools 

Interventions Necessary to Meet all the MDGs  
 Health Systems   
 Health Systems Interventions to 

strengthen health system 
Includes, human resources, improving 
management capacity, enhancing monitoring 
and evaluation, increasing capacity for R&D, 
enhancing community demand, and improving 
infrastructure 

 Transportation   
District roads Upgrading, construction, and maintenance of 

paved secondary or district roads 
Feeder and community 
roads 

Upgrading, construction, and maintenance of 
small paved roads connecting villages and 
farmers to the nearest district road 

Rural Road 
Interventions 

Footpaths* Extension and improvement of footpaths 
connecting individual rural farmers to feeder 
roads 

Urban roads Upgrading, construction, and maintenance of 
urban roads 

Infrastructure for mass 
transport 

For example, bus lanes 

Urban Road 
Interventions 

Footpaths* Extension and improvement of footpaths within 
cities 

Cross-National 
Road Interventions 

National highways and 
international transport 
corridors* 

Upgrading, construction and maintenance of 
paved highways for bulk transport 

Railroads Railroad infrastructure* Extension, upgrading and maintenance of 
railroads, including rolling stock 

Port infrastructure* Construction and modernization of container 
port facilities; dredging and other maintenance 
of ports 

 

Ports 

Integration of transport 
systems* 

Construction and maintenance of railroad and 
truck terminals for containerized freight 
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 Energy 

Improved stoves Distribution and maintenance or replacement 
of appropriate cooking stoves (liquid petroleum 
gas [LPG] stoves, ethanol stoves, etc.)  

Thermal energy 
systems (Rural) 

Improved fuel inputs Production and distribution system for 
appropriate improved fuels (LPG, ethanol, 
dimethylsulfoxide [DMSO], kerosene, etc.) 
including safe containers, depending on 
specific fuel mix available in the country 

Electric power generation 
capacity 

Extension, upgrading and maintenance* of 
capacity (thermal energy plants, hydropower, 
or geothermal, as appropriate) to supply 
electricity grids 

Electric power grid Extension of  grid through high-voltage lines, 
medium to low-voltage lines (including end-
user connections) and other related 
infrastructure (such as transformer stations) 

Electricity (Rural) 

Off-grid electric power 
systems 

Provision of diesel generators, hybrid systems 
or solar home systems together with 
necessary wiring to households, social 
services, and to promote productive activities* 
in remote rural communities 

Improved stoves Distribution and maintenance or replacement 
of appropriate cooking stoves (ceramic stoves, 
liquid petroleum gas [LPG] stoves, ethanol 
stoves, etc.)  

Thermal energy 
systems (Urban) 

Improved fuel inputs Production and distribution system for 
appropriate improved fuels (LPG, ethanol, 
dimethylsulfoxide [DMSO], kerosene, etc.) 
including safe containers, depending on 
specific fuel mix available in the country 

Electric power generation 
capacity 

Extension, upgrading and maintenance of 
electric power generation capacity (thermal 
energy plants, hydropower, or geothermal, as 
appropriate) to supply electric power grids 

Electricity (Urban) 

Electric power grid Extension of electricity grid through high-
voltage lines, medium- to low-voltage lines 
(including end-user connections) and other 
related infrastructure (such as transformer 
stations)  

Petroleum refining and 
storage* 

As appropriate, rehabilitation and extension of 
petroleum refining, pipeline, and storage 
systems 

Thermal Energy 
Systems (Cross-
National) 

Gas and oil pipelines* Construction and maintenance of regional 
pipelines to improve supply of fossil fuels 
(examples include the West African gas 
pipeline and the Kenya-Uganda oil pipeline) 

Geothermal electric 
power plants* 

Construction of geothermal electric power 
plants in East Africa and parts of southern 
Africa 

 

Electricity (Cross-
National) 

Regional electricity pool* Extension of international electric power grid 
through international high-voltage lines and 
pooling of electricity grids to reduce peak 
generating capacity need 
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 Public Institutional Capital 

Salary increases and upgrading of senior managers Human resources 
Capacity building at the local level for district officers, in 
the implementation of MDG scale-up investment plans 
IT-based public management systems, to put 
government processes on line 
A commitment to e-governance, especially on-line 
programs for issuing licenses, birth certificates, work 
permits, and other data retrieval operations of the public 
sector 
On-line, transparent procurement processes 

Technology and 
information 
management 

Systematic publication of budgetary expenditures and 
transfers to local governments 
Collection and management of census and other survey 
data 

 Investments in 
public 
management 

Monitoring and 
Evaluation 

Results-based budgeting 
 


