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Abstract

This report describes an analytical framework for costing strategies to achieve the Millennium
Development Goats (MDGs) in Mrica and analyzes alternative strategies for [he specific case
of Senegal. The report addresses three important questions. First, what is the trajectory that the
Senegalese economy will follow under current trends and policies and will it be sufficient to
achieve the MDGs in 2015 without making appropriate reforms? Second, what is the amoum
of additional public spending required to achieve the MDGs? Third, what would be the best
financing option?

The repoer tries to address these questions for Senegal taking into account ~he major macroeco
nomic challenges facing the country. For that purpose, it draws on scenarios ofgrowth and MDG
trajectories built using the economy-wide Maquette for MDG Simulation (MAMS) model.

The results show [hat under current economk trends and policies, MDGs 1, 2, 4 and 5 will
not be achieved by 2015. Specific poHcies are thus required t.o foster the progress t.owards their
achievement. These policies will mainly rely on an increase in public expenditures, both current
and capital, in the sect.ors that provide education and health services. More specifically, current
expendimres should be doubled in terms of GOP share for both sect.ors. At the subsect.or level,
the effort should be targeted t.oward the primary education sect.or and basic health facilities.
With regard to the financing of the additi.onal cost of achieving MDGs, both schemes studied
(foreign aid versus domestic tax) raise specific problems which suggest that a mix of the two op
tions shouJd be considered.
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• Introdu'ction

1. The internationally endorsed Millennium Developmenr Goals (MDGs) provide a well
targeted and time-bound framework to address urgent human development needs and prereq
uisites. The mixed social-development outcomes of economic globalization and liberalization
have increasingly led to recognition of the importance of having a unified economic and social
policy framework that addresses economic weaknesses and social problems simultaneously. In
2000, the international community agreed on the United Nations Millennium Development
Goals in order ro focus attention on efforts ro accelerate the attainment of important dimen
sions ofdevelopment by 2015. This ambitious vision ofdevelopment embraces not only higher
incomes and less poverty bur also broader human development goals related ro health, educa
tion, gender equality, access ro water and sanitation and a healthier environment. Five years
from the target date, the challenges ahead are still vast, although there are some signs ofprogress.
In the developing world, some progress has been made on poverty reduction and important gains
in assisted child delivery and coverage of vaccination pt:Ogrammes have contributed to declining
chUd and maternal mortality. However, Mrica, and most: particularly sub-Saharan Mrica, still lags
far behind for most of the MDG indicators.

2. In trying to achieve those MDGs, African countries have very differenr starting points,
in both initial conditions and historical experience. Moreover, the advance towards the achieve
ment of these goals since the 1990 benchmark and the 2000 Millennium Summit has been very
uneven. Significant gaps are identified in African states' advancemenr towards the MDGs. The
latest report published by United Nations Economic Commission for Mrica (UNECA, 2010)
indicates that progress towards the MDGs remains mixed. Most Mrican countries are on track
to achieve universal primary education, gender parity at primary school level and improved
water targets. The progress towards halving poverty and health related MDGs is in the right
direction, but progress remains too slow to achieve the MDGs by 2015.

3. Despite variations in poverty estimates, almost all agree that many African countries
have made significant progress in reducing poverty while others are still suffering from decline
both in human terms and income levels. Given that most least developed countries (LDes) are
in Mrica, some apparently satisfactory indicators and estimates in macro terms frequently dis
guise the real status of poverty, particularly inequalities in income and wealth distribution. The
good macroeconomic performance achieved by most African countries during the period 2000
2007 was not equitably distributed among populations either in terms of income or in terms
of wealth. The recent gJobat economic crisis and the persisting high volatility in international
prices of primary commodities have negatively affected most African countries. AccordingJy,
inequality and skewed income distribution have intensified since 2008, while governments have
suffered intensively from declining revenues which affected their ability to invest in human
development. As a result, poverty and income inequality may delay the achievement of MDGs
in many African countries. There is pl~nry of evidence to suggest that income distribution has
generally worsened over the previous two years while economk growth has not been sufficient,
and in many cases even stagnant. In addition, double digit unemployment rates present a serious
problem for most Mrican economies. lhe poverty-unemployment n~xus is also exacerbated by
a decline in the flow of workers' remittances, which have played a major role in raising income
for the poor in labour exporting countries since the early 1970s. The implication is that unless
governments, multilateral organizations and civil society groups collaborate to produce a more
concerted effort towards poverty alleviati,on, a significant percentage ofMrican families will face
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the prospect of falling below poverty levels and human poverty indicators are also likely co wit
ness funher deterioration.

4. To support the advancement ofMrican countries towards the MDGs, an assessment of
development strategies that would ensure the timely achievemem of the goals is most needed..
Therefore, coumry-spedfic, in-depth researcb is required that yields realistic policy recommen
dations based on reliable MDG costing and needs assessment, as well as analysis of the economy
wide implications ofenhanced investmems for achieving the MDGs.

5. This report on a sensitive model for MDG analysis in Mrica aims at evaluating and rec
ommending various strategic options that would ensure the timely achievemem of the MDGs.
It is based on the application of a compuEable general equilibrium (CGE) model as the anchor
ing methodology in the case of Senegal. More particularly, the repon provides strategic options
that would ensure the timely achievement of the MDGs, derived from the specific case of Sen
egal, for which in-depth research based on reliable MDG costing and needs assessment as well
as analysis of the economy-wide implications of enhanced investments for achieving the MDGs
has been carried out.

6. Through the qualitative assessment of needs and prerequisites and necessary economic
- and social reforms, including - most importantly - an evaluation and future directives regarding

necessary interventions in the "delivery systems" and "supporting social networks", the report
contributes to enhancing the ability to secure and manage aid resources (finandal and others).
Finally, the findings of the case study are also expected to intensify social engagement in the
planning and implementation processes of MDG achievement and to cement and enhance the
sustainability of all these interventions and other efforts geared towards progress in the achieve
ment of the goals.

7. In Senegal, the MDG picture is mi~ed. Encouraging sigfls of progress have been made on
access to primqry education, gender parity in primary education and access to water both in urban
and rural areas. At the same time, growth is slow, irregular and not pro-poor (Cabral, 2008). The
speed of progress is insufficient for the achievement of other goals such as halving poverty by 2015,
increasing access to post-primary education, achieving gender parity in post-primary education,
and improving sanitation coverage. The reduction of child mortality and maternal mortality is also
insufficient. The expectation is that ifpast achievement trends remain unchanged, the country wiH not
be able to attain these goals by 2015 (Senegal, MDG monitoring report, 2006).

8. These mixed performances raise important questions regarding the complementarity
of the MDGs. The pursuit of MDG strategies has strong effects throughout the economy
via markets for foreign exchange, factors, goods and services, with feedback effects that may
significantly alter the findings of more narrow sectoral analysis. For ej{ample, the amount
of real health or education services that a dollar in aid can purchase may change significantly in
fight offluctuations in exchange rates, prices and wages. In addition, existing relationships between
different MDGs may influence the expanSion in real services that is required. As pointed out
by Bourguignon, Diaz-Bonilla, and LOfgren (2008), high growth is a facilitating factor for
MDG achievements in the human development goals. But slow growth might make it diffi
cult to progress on the non-poverty MDG &onts. Progress on human capital such as heahh and
education can increase productivity atld accelerate growth. In particular, progress in female
education can generate maternal knowledge and reduce child mortality. The education level of
parents plays an important role in the access ofchildren to education and has a positive effect
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on knowledge of diseases including HN/AIDS and the likelihood of finding employment.
The achievement of access to water and sanitation helps to reduce the incidence of major dis
eases and improve MDG 4 related ro child mortality. Expenditure aimed at improving infant
health willhe1p reduce child mortality and achieve MDG 4, but it may also improve children's
learning ability at school and thus promote the achievement ofeducation (Paxson and Schady,
2005).
9. Some studies have already focused on the complementarities of the MDGs in Senegal
(Diagne, 2008 and Lay and Robilliard, 2009). Diagne (2008) uses a sequential multinomial
logit model to analyse the complementarities between access to water (MDG 7) and other goals,
namely poverty (MDG 0, access to education (MDG 2), gender parity and gender empower
ment (MDG 3). Lay and Robilliard (2009) analyze the effect of progress in some MDGs, in
particular the expansion of female education (MDGs 2 and 3), on child mortality (MDG 4). The
authors conduct a multicountry study using two rounds of Demographic and Health Surveys
(DHS) per country and a consistent micro-econometric methodology. Two main limitations
affect these studies on MDG achievement. First, they do not take into account the interdepen
dencies between one MDG production sector and the rest of the economy, nor the rest of the
world. Second, no analysis of the cost of achieving the MDGs is carried out.

10. This report presents an analysis of the consequences of alternative strategies ro achieve
the MDGs. More specifically, it cries to address three main questions. First, what is the trajec
tory that the Senegalese economy will follow under current policies and will it be sufficient to
achieve the MDGs in 201S? If not, what distance will be left to achieve them? Second, what is
the amount of additional public spending needed to achieve the MDGs? Third, what would be
the best financing option? This report addresses these questions for Senegal and explores some of
the major macroeconomic challenges facing the country in terms of its ability to foster progress
towards the achievement of the MDGs. It draws on scenarios of growth and MDG trajectories
simulated using the economy-wide MAMS (Bourguignon et al., 2008).

11. The report is structured as follows: section 2 presents the methodology used in the re
port; section 3 provides an overview of Senegal's macroeconomic performance, the main chal
lenges of achieving the MDG objectives, the model and its database, and the main simulation
results; and, section 4 summarizes the main conclusions and ouclines some general policy les
sons.
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2. M'ethodology

12. The present report uses as its core framework the economy-wide MAMS model. This is
an innovative type of dynamic CGE model specially designed by the World Bank to determine
effective public investments and interventions for MDG achievement and how these affect mac
roeconomic balances; sectoral economic growth and the labour market at country level. The
static solution of MAMS essentially builds on the standard CGE model of the International
Food Policy Research Institute (IFPRI).l MAMS is flexible enough to identify alternative financing
avenues for MDG achievement such a.s foreign debt and grants, among others. It can also indicate the extent
to which financing the achievemelilt of the MDGs may (or may not) compromise the external debt position of
African countries over time. On tile other hand, the full modeling of a labour market in which human capital is
added over lime will shed light on the actual possibilities that skilled young workers may have to access the
more productive sectors of the economy, and on unemployment.

13. The apptication of the MAMS framework is complemented by essentially qualitative
investigations using outputs of the model ro evaluate and suggest appropriate pro-poor policies,
macroeconomic impact, and "other needs" that are required for effective advancement towards
the achievement of the MDGs. Delivery systems, absorption capacities and relevant manage
ment and governance related issues are evaluated in the targeted country ro suggest the most ap:..
propriate and feasible policies, measures and approaches. The aim is to produce a policy-oriented
case study that can be used for advocacy and advisory purposes in the context of the MDGs. The
case study is expected to broaden the dialogue, nationally and regionally, on pro-poor economic
policies and support greater national policy autonomy with regard to the choice of economic
policies appropriate to each country's poverty reduction and growth strategy.

14. To assess the different dimensions of development strategies that may help develop
ing countries reach the expected goals, there are at least three crucial. questions that must be
answered. First, what is the trajectory that the country will foHow under current policies and
investments, and what is the likelihood of achieving the goals (or a subset of them) in those
circumstances? If projections based on the continuation of the status quo suggest important de
partures from the desired outcomes, then the second question is: What changes in development
strategy, institutions, policies, and investments may be needed to achieve the goals? To answer
the second question requires analysis of the links between policy choices and economic out
comes, (he subject matter of much of development economics. While much progress has. been
made in understandtng these links, much more research needs to be done. Given the important
roles of governments and international institutions in financing development programmes, a
related third question is: What are the costs of different strategies, policies, and investment alter
natives?

15. Before presenting in more detail the main features of the MAMS model and its capacity
to answer the above specific questions, a short presentation of the different MDGs for which

MAMS is appropriate for their analysis is required.

For more derails on this srandard CGE model, see LOfgren, Lee Harris and Robinson (2002).
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2.1 The specific MDGs that may be analyzed using the
MAMS framework

16. The aim of this report is to address the above questions in the African continent through
ofie initial case study. In view of the data limitarions that may hamper the applicability of the
economy-wide framework, the following targets derived from the MDGs which countries will
be attempting to reach by the year 2015 can be considered:

• MDG 1 (Targets 1 and 2): Halve the number ofpeople whose income is less than one dol
lar per day and cut by half the proportion of the population suffering from hunger.

• MDG 2 (Target 3): Ensure that all children - boys and girls alike - complete primary
school.

• MDG 3 (Target 4): Eliminate gender disparity in primary and secondary education.
• MDG 4 (Target 5): Reduce by two thirds the mortality rate among children under five.
• MDG 5 (Target 6): Reduce by three quarters the maternal morrality rate.
• MDG 7 (Targets 10 and ll): Halve the proportion of people without access to safe drink

ing water. And, by 2020, achieve a significant improvement in the lives of at least 100 mil
lion slum dwellers, defined by a significant increase in the proportion of the urban popula
tion with access to improved sanitation.

17. Regarding MDG 1, the target of halving extreme poverty will be taken as a proxy for the
reduction of the popularion suffering from hunger. Poverty lines ofboth one and two dollars per
day can be used and extreme poverty may be approximated by using country-specific extreme
poverty lines, Since extreme poverty may not pose such a problem in some Mriean countries,
the achievement of reducing absolute poverty could also be pare of a case study. The effect of
income inequaliity on the goal of achieving reductions of both absotute and extreme poverty can
also be taken into consideration in the analysis. Concerning MDG 2, completion of second
ary education may be added as an additional element to any country study, and even the goal
of increasing enrolment and graduation in tertiary education may need to be addressed in the
case of some African countries. As for MDG 3, tertiary education may need to be considered
in some Mrican countries that have already achieved gender equality in school attendance at
primary and secondary levels. In Africa the sustainabaity of available water resources (MDG
7) poses a serious challenge to the achievement of the goal of halving the proportion of people
without access to safe drinking water. Increasing available water resources is another dimension
that could be taken imo consideration - as far as' data availability permits - as existing indicators
address networks that might not be feeding at all from an available water resource. The target
of improving living conditions for slum dwellers (also MDG 7) could be approached through
determining the investments required to enhance coverage of adequate sanitation. In addition,
environmental degradation may be built into the analytical framework in the case of countries

. where data is readily available and the severity of the problem poses constraints for sustai nable
economic development. The economy-wide framework is suitable for addressing some of the
targets ofMDG 8 - on development of partnerships for development, especially those related to
external debt and official development assistance (targets 13 and 15).
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2.2 The analytical framework

18. MAMS basically takes the standard static CGE model ofIFPRI and adds an essentially
recursive dynamic module, in which key variables (such as factor supplies, population and fac
tor productivity. among others) are updated to analyze the impact of policies over time, and
an MDG module with determinants of MDG achievements for education, health, water and
sanitation. 2 The MDG module has feedbacks into the rest of the economy via the government
budget constraint and the labour market, among others.

19. The economy-wide approach based on MAMS is justified for many reasons. Many of
the key related policies and required financing mechanisms for timely MDG achievement have
effects across the various sectors of the economy. These effects feed back into processes oflabour
market adjustment, rdative prices, government resources, household incomes, macroeconomic
adjustments and so on, which in turn determine MbG achievemenr. Broadly speaking. the
application of MAMS to Mrican countries enables the realization of projections of output,
employment and poverty under different investment and sectoral growth strategies, as well as
alternative assumptions about social spending on education and healrh. More specifically, the
dynamic modelling analysis allows the determination of the investment requirements for se
lected countries to achieve growth and meet various MDGs in the year 2015 or before, taking
account of the links between investment of various kinds (public, private, sector and type), pro
ductivity growth, changes in the size and skill composition of the labour force, and economic
performance over time. "lnvestme'1t" should be viewed broadly as expenditures to increase the
stocks of physical, human and social capital to boost the productive capacity of the economy.
Private capital formation and public investments in physical infrast(ucrure (e.g. roads, public
utilities, irrigation projects, etc.) and technology (research) are clearly important, and achiev
ing an appropriate balance among these categories that m-aximizes growth is an important part
of a country's choice of development strategy. Expenditures to improve education, health and
the environment, while directly improving welfare and meeting some of the MDG goals and
targets, also have an investment component in that they also increase the productive capacity of
the economy. Estimating benefits and costs of these different types of investment must take into
account linkages, externaJities, and complemenrarities.

20. The core MAMS framework should be complemented by two related pieces of empiri
cal work. First, cos.r-effectiveness studies in education, health, safe water supply and sanitation
should be used to identify the determinants of access to these services and the costs related to the
most effecrive provisioning of such services in terms of achieving MDGs 2, 3,4 and 7 (school
enrolment, gender equality in educ:ation, child monality and drinking water and sanitation).
The aim of this parr of the work is to establish country and sector (education, health, sanita
tion) specific determinants of education and health outcomes and realistic initial estimates of
the costs of the required investments to reach the MDGs. The results are used to calibrate the
country-specifi'c MDG module of MAMS and to define the simulation of the additional public
investment requirements onto the rest of the economy and back into the MDG achievements
(see appendix 1 for the cost-effectiveness analysis used for education and health sectors). Results
from the MAMS-CGE model could also be combined with a microsimulation method to assess
the impact of changed employment, earnings and education conditions on (extreme) poverty
at the household level (MDG 1). The microsimulation methodology makes it possible to dcter-

2 For a technical description of MAMS, see Lofgren (2004).
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mine the extent to which changes in poverty are due to variations in the distribution of income
at the househoJd levd. .

21. The aim of building a consistent framework for the analysis of MDGs is to generate an
swers to a set of common questions using common methodologies in the country C<1Se studies,
focusing on the heterogeneity of initiaJ conditions, historical experience and past poJicy choices.
We do, however, recognize that different country cases may differ more significantly in terms
of policy priorities (across the MDGs), data resources and need for original microanalysis (of
determinants ofMDG outcomes). Given this, our emphasis is on a minimum standard in terms
of issues addressed and MDG coverage. Beyond this, the studies may differ in various detaus,
such as functional forms and division oflabour between the MAMS and microsimutation mod
els. The application of this framework to the case of Senegal is illustrative of how such a too] is
useful in p.roviding dear strategies and their costs for faster achievement of MDGs. Of course,
policy recommendations should be limited ro tbe case of Senegal and additional investigations
are necessary when looking' to extend the analysis to other countries.
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3. Application to Senegal

3.1 Overview of Senegal economic performance and
challenges

22. Senegal is among the poorest coumries ofsub-Saharan Mrica. In 2008, its gross national

product per capita was $970. With a Human Development Index of 0.464, h is' classified in

the group of coucntrles with low human development and is ranked 157th • The Senegalese econ

omy is characterized by a low GDP growth, dominance of the tertiary sector, low investment

and savings rates, high dependence on external finances and a very uneven income distribution·

that is increasing poverty. Such a profile for the Senegalese economy is related to its economic policy
marked by three major periods. The first was the post-independence ~riod with expansive fiscal policies
which facilitated the creation of public enterprises and intensive recruitment programmes in the public
administration. The severe economic and financial crisis and structural imbalances of the mid-1970s
led the Government with the support of the World Bank and the International Monetary Fund (IMF)
to undertake stabilIzation policies (1980-1984) followed by structural adjustment (1985-1993) for the
restoration of macroeconomic recovery and growth. The monetary policy adjustments in }994, with the
devaluation of [he CFA franc through the West African Economic and Monetary Union (WAEMU)
states' integration, aimed at strengthening the system by improving the economy's competitiveness.

23. . lite observed performances are relatively disappointing. In the decades preceding independence,
growth was fairly slow and erratic: the GOP at constant prices grew on average from 2.2 per cent in
]960-1970 to 3 per cene in 1970-1979, before falling to 1.8 per cene in 1980-1984 and recovering to
2.2 per cene in 1985-1993. Since the devaluation of the CFA franc in January 1994, economic growth
has become less erratic than in the past, but its rate (4.9 per cent) i: still below the 7 per cent threshold
considered necessary for a rapid reduction of poverty (figure I).

Figure 1: Evolution of the economic growth rate relative to population
6
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2

o

-+--pop I

1960-1969 1970-1979 1960-1979 1!al-1984 1965-1993 1994·1999

Source: Calcularions based on ANSD data.

24. The changes that the economy has experienced have affected the growth profile which is more
driven by the tertiary sector (figure 2). During the period 1960-1979, (he primary sector conrributed
an average of 24 per cent of production - including 10.5 pet cent from agriculture which cmpfoys more
than half of the workforce; the secondary sector contributed 13 per cent and the tertiary seetl)C 49 pet
cent. Since the devaluation of the CFA franc. the share of the primary seCtor in cotal GDP has slighrly
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declined (19 per cent) while the secondary sector recorded an increaSe (20 per cent). The tertiary sec·tor
provides just over half the. total added value reaching 51 per cent of GOP. The agriculture share has un
dergone a slight decline during the same period. In 2005. its share in GDP did not exceed 8 per cent. The
growth of the economy's tertiary sector is the result of two phenomena: on one hand, the migration of
rural populations to the urban areas that has intensified in respouse to the crisis that affected the economy

in the mid-1960s. and on the other band, the development of small businesses in urban areas.

Figure 2: Relative contributions of different sectors to the GOP
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40% +-------1
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Source: DPS data.

IiiI Primary sector. Secondary secfor 0 Tertiary sector

.25. Another feature of the economy is the low rate of domestic savings which accounted for only 8
per cent ofGOP in 2007. This explains the constant recourse to external resources·to finance investment.
Senegal is among the sub-Saharan countries that bave received higher levels of aid per capita. The level of

final consumption largely dominates the other components of absorption accounting for more than 90
per cent of GOP. .

26. The Senegalese economy is very dependent on the rest of the world. Imports of goods and

services accounted for 41.7 per cent of GOP in 2005 while exports represented 25.8 per cent. This im
balance has contributed to a large extent to the aggravation of the current account balance's structural
deficit. The persistence oflow rainfall and low diversification ofproduction continues to weigh on expo£[
growth. The secondary sector is the .largest exporter of goods and services (69.1 per cent of total exports
in 2005); 60 per cent of revenues from exports are fro.m fish products, petroleum products, chemicals,
cotton and peanut products. The agricultural sector contributes ollly very modestly to exports (8.1 per
cent). Imports consist mainly of capital goods, petroleum products and consumer goods. In 2005 their
share accounted for 39 per cent ofrhe import bill. The underperformance of agriculture has led to mas

sive imports ofgrain. This undoubtedly contributed to roe current account deficits. However, the current
account deficit has improved over the years and stood at 9.5 per cent of GDP in 2007, which is a net

improvement in foreign assets.

27. Since the 1994 devaluation, Senegal has entered a period of budgetary restraint that has helped
improve the public finance balance. Moreover, since 1999, Senegal has not recorded payment arrears of

its debt (Central Bank of West Mrican States (BeEAO). Debt Repo~t of States of the Union, 2002). In
1998, additional measures were taken in terms of internal taxation co deepen rhe reform. This revi~ion
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of the system was to stabilize oil prices in favour of indirect taxes. Furthermore, in April 1998, Senegal
adopted a major tariff reform that has resulted in the gtadual establishment of a common external tariff
(CET) for ail WAEMU member states. Currently, negotiations are under way for the institution ,ofa free
trade agreement with the European Union.

28. Thanks to strong VAT receipts, the tax burden has increased to reach 18.8 per cent of GOP in
2005. It exceeds the rate of 17 per cent set by WAEMU in the agreement on stability and convergence.
However, the structure of stale revenues remains undiversified. Public resources are made up almost en
tirely of tax revenues which rose by 97 per cent in 2005. Moreover, tax revenues are composed mainly of
indirect taxes, in particular taxes on goods and services and customs duties (table 1). Expenses are com
posed of 58 per cent current expenditure and 42 per cent capital expenditures. Current expenditure ac
counted for 13.9 per cent ofGOP and over half ofcapital expenditures are financed by domestic capital.
The budget deficit stabilized at 2.8 per cent of GOP in 2005. with the public payroll representing 29.9
per cent of fiscal revenue (table 2).

Table 1: Senegal - Structure of Public Finance 2005

Government revenues Amount in billions of CFA francs Part in %

I. Total revenues 880.2 100.00
Non fiscal revenues 29.5 3.35

Fiscal revenues 850.7 96.65

Registration. fees and stamps 34.7 3.94

Indirect taxes 601.8 68.37

Taxes on goods and services 462.9 52.59

Customs duties 138.9 15.78

Direct taxes 214.2 24.34

Income and corporate taxes 204.8 23.27
CFCE 9.4 1.07

II. Public expenses 1084.4- 100.00

Current expenditure 629 58.00

Payroll 254.9 23.51

Interest on debt 40.9 3.77

Crther current expenditures .333.2 30.73

Capital expenditures 455.4 42.00

Domestic financing 287 26.47
External financing 167.7 15.46

Source: National accounts.

29. Senegal is among ~he most indebted countries in sub-Saharan Mrica. The outstanding

external debt was estimated at 2.3 trillion CFA francs in 2002 with 67.3 per cent of multilateral

debt. External debt represents 66.2 per cent of GDP. Debt service is equivalent t~ 2.5 per. cent.of

GOP and 9 per' cent of total export earnings in 2002. Under the Heavily Indebted Poor Coun

tries (HIPG) initiative, Senegal benefited from a debt reduction of 36.7 billion CFA francs in

2002. Public support to development (PSO) is an important contribution to the implementa

tion of development strategies. Between 2005 and 2007, the PSD amount was twice the 2007

revenue (UNDP, 2008).
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Table 2: Senegal - Indicators of the budgetary situation 2005

Indicators . , ~ in %

Fiscal pressure rate

Payroll on fiscal revenues

Capital expenditures on internal resources

Current expenses/GOP

Budgetary deficit/GOP

Total outstanding external debt/GOP'

Debt serviceltax revenues·

Debt service/exports·

Debt service/GOp·

*2002 data

Source: National accounts and BCEAO.

3.2 Where does Senegal stand with respect to the
achievement of MDGs?

18.80

29.96

33.70

13.87

.2.80

66.20

15.30

9.40

2.57

30. This section describes the status ofMDG achievements in Senegal with a focus on those
simulated in the model, particularly education and health.

Objective 2: Achievement of universal primary education

31. The Senega,lese Government's education policy has been implemented since 2000 under
the ten-year Programme for Education and Training. The ambitions of this programme federate
those ofEducation for All (EFA) and integrate the objectives educational policy and those of the
Poverty Reduction Strategy Papers. The programme targets the most disadvantaged groups that
are roost affected by lack of access to formal education and iUiteracy.

32. In recent years, there has been a sustained increase in resources mobilized for the educa
tion and training sectors. From 218 billion CFA franes in 2003, total spending on education
rose to 260.8 billion in 2005, 296.9 in 2006 and 308.5 in 2008. The Government remains the
largest contributor with 83.8 per cent of spending on education and training. Households are
the second largest source of financing as their spending represents 9.7 per cent of total resources
mobilized. Financial and technical parmers come third: their share ofeducation funding was 5.3
per cent in 2007 against 9.1 per cent in 2006. Public expenditure on education based on domestic
resources accounted for 241.7 billion CFA francs in 2005. Based on the simulation model of the
platform definition (S.IMULPDEF) predictions, that amount was expected to reach 287 biBion
CFA f.fanes in 2008.

33. Government fundIng for education, measured by the share of education expenditure in
the state's total expenditure on domestic financing, has Increased slightly. This share, which was
29 per cent in 2005, dropped to 26.7 per cent in 2006, then rebounded to 27.5 per cent in 2007
before declining to 21.7 per cent in 2008. However, in ordinary expenditures, excluding debt
service and Common expenditure financed from state resources, education and training play an
increasingly important role: 30.8 per cent in 2004, 39.5 per cent in 2005 and 39.6 per cent in
2006. In 2007, this share amounted to 41 per cent, reaching and exceeding for the first time the
40% target set by the President of the Republic.
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34. In terms of budget decisions, about 7 per cent of the increase in total public expenditure
in 2008 was allocated to education and training. Parallel to this increase in resources, there has
been an attenuation bias in the functional allocation of public current expenditure. Regard
ing the allocation of expenditure between different subsectors, primary education continues to
absorb the largest share. The allocation of additional resources for 2005 shows a predominant
share for primary education (46 per cent), followed! by middle school (33 per cent). In 2007 the
primary school allocation reached 46.8 per cenc. A dedine of 5.26 per cent was expected in 2008.

Indicator 1: School coverage rate. There has been a gradual improvement in educational cov-
. erage. The gross enrolment ratio increased from 68.3 per cent in 2000 t~ 82.5 per cent in 2005.
With this increase of about 14 per cent between 2000 and 2005, there has been renewed mo
mentum in the·groWth ofprimary education coverage. The increase in enrolment is attributed to
the increase in national expenditure in the education sector, which may, however, suffer a sedous
setback following the global economic crisis.

35. Despite progress in access to universal primary education, the number of non-schooled
children in Senegal.is still decreasing slowly and is unevenly distributed between rural and urban
areas and among groups of households. In 2005, over 17 per cent of children in Senegal were
excluded from the education system. In rural areas the rate reached 37 per ceot (Cisse, 2009).
Children from disadvantaged families are still suffering a lack of access to higher education. The
results of calculations based on the Enquete de Suivi de la Pauvrete au Senegal (ESPS) survey

.data, 2005, show that as households get poorer, children's access to each level ofeducation gets
even lower. While in 2005, households in the richest quintile educated all their children aged
7 to 12 years, those in the poorest quintile had only 67 per cent of children in school. These in
equalities in access to elementary school also increase progressively as the level ofeducation rises.
Indeed, in 2005, while at elementary level the enrolment of d ildren of the richest 20 per cent
of households is nearly twice that ofchildren of the poorest 20 per cent, it is four times higher in
middle school and eight times higher in secondary (see table A~.1).

36. In general, Senegal will not achieve the 2010 target. In 2005, there were still 17 per cent
of children out of school. In addition, 13 per cent of school-age children must be enrolled in a
three-year interval in order to achieve the 2010 goal.

Indicator 2: Completion rate. This is the proportion of a generation of children who finish
primary school. The target is to enable 85 per cent of children aged 12 to complete their primary
education in 2010 and 100 per cent in 2015. Between 2000 and 2007, the completion rate in
primary education improved significantly in Senegal: From 45 per cent in 2000-2001, it rose to
53.9 per cent in 2004-2005 and 55.7 per cent in 2007. For girls, it rose from 39.7 per cent in
2001-2002 to 47.5 per cent in 2004-2005 and 54.9 per cent in 2007 (Senegal, MDG monitor
ing report, 2006). Despite this level of achievement, Senegal is seriously lagging behind in its
targets for 2010 and 2015. Compared to 2005 levels, it will need to achieve a further 46 percent
age points to put all children in primary school. In 2007, there was a shortfall of 44 percentage
points. The proJection of a 100 per cent coinpletion rate by 2015 seems unrealistic since it will
be impossible to achieve 44 additional points over eight years.

Indicator 3: Literacy rate. Senegal has demonstrated poor performance in literacy for yourig adults
aged 15 to 24. The national rate increased from 49 per cent in 2000 to 51 per cent in 2005. There was an
improvement in the growth ofliteracy rates in both urban areas (55.5 per cent in 2002 and 60 per cent in
2005) and rural areas (23.3 per cent in 2002 and 26.4 per cent in 2005). Although this represents more
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than half the population (52 per cent), womeh are the population group with the lowest literacy rate of
4S per cent, against"S8 per cent for men.

Objective 3: Mixed progress on promoting gender equality and empowering
women

37. In Senegal, women represent over half the population (about 52 pel cent) and are often
the least educated and mOst vulnerable. To support the promotion ofequality and gender equity,
the Government signed in July 2000 the Optional Protocol to the Convention on the Elimina
tion of All Forms of Discrimination against Women (CEDAW) and undertook to formuiate a
nationai strategy for equality and gender equity by 2015. Senegal's position with regard to the
target values of indicators for this objective differs according to the type of indicator. In terms of
gender parity in education. Senegal has made significant progress. The parity index has improved
at all levels of education. For elementary education, it rose from 0.93 in 2003 to 0.97 in 2005
(table 3). It even exceeded the target,in 2007 with a performance of 1.02. At other levels, parity
is far from being achieved, with 0.71 to 0.56 for middle and secondary education.

Table 3: Senegal - Index of gender parity at different education levels

Year Elementary Middle Secondary

2003
2004

2005

0.93
0.96

0.97

0.66
0.69

0.71

0.52
0.54

0.56

Source: National reporr on education/DPRE (2008).

38. The gap between girls' and boys' schooling varies according to household wealch. In the
richest quintile households there is less discrimination against girls in access to basic education,
but it is present at almost all levels for all other quintiles. Girls from poor households have little
or no opportunity to pursue their middle and high school education. The thi~d and fourrh indicators

present a gloomier picture. In 2005, women's represent.ation in parliament stood at 19 per cent and their participation in the

non-agricultural sector at 26.5 per cent.

39. In the health sector, Senegal's national health expenditure amounted to 254.2 billion
CFA francs in 2005, the equivalent of23,450 CFA francs per capita. Private sectOr funds are the
primary source offunding (43 per cent), followed by public funds (36 per cent), and other sources
(21 per cent). Nearly a quarter of health financing is dependent on foreign sources. This extro
verted nature of financing may pose a problem of alignment of external funding with national
priorities. The share of the health sector in the overall budget decreased between 2005 and 2006
from 9.7 per cent to 8 per cent.

40. Analysis of expenditure 'patterns of the Ministry of Public Health by provider shows a
predominance of public health programmes (38 'per cent). Hospitals receive 38 per cent (21 per
cent for hospitals and 17 per ceo,t for health centres) in funds managed by the ministry. Health
centres, which are the most prevalent health care structures in rural areas and constitute the first
line ofcontact with the population, account for only 1 per cent of resources allocated to the Min
istry of Public Health. The functionaj structure of ministry expenditure reRects Government
decisions on prevention to achieve three of the eight MDGs, namely: reducing infant and child
mor~lity, improving maternal health, and combating HIVIAlDS, malaria and other diseases.
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Objective 4: Worrying situation in reduction of child mortality

41. The Government has established a national plan for health development (1998-2007)
and a programme for integrated development of health (1998-2002), whose priorities include
reducing infant and child mortality. In recent years, Senegal has made remarkable improve
ments with respect to several key interventions for child survival, among other programmes
of immunization, nutrition, prevention of malaria, exclusive breastfeeding and immuniza
tion, etc. However, the situation in child health indicators is still a concern. The results of the
last demographic and health survey indicate that in 2005 only 59 per cent of children aged
12-23 months were fully vaccinated before the age of 12 months. The mortality rate of chil
dren under five fell from 149 per 1,000 in 1990 to 121 per 1,000 in 2005, down 28 points in
15 years, yet it is still 69 points away from the target level for 2015. The infant mortality rate
for the same period shows a similar picture. It rose from 72 per 1,000 in 1990 to 61 in 2005,
still 11 points behind the 2015 target. Overall, the situation is worrying and trends clearly
indicate that Senegal cannot achieve its targets by 2015.

Objective 5: Improvement of maternal health

42. . As part of the policy on safer motherhood initiated by Senegal in 1987, the national
reproductive health programme has adopted a maternal component giving priority to obstet
ric care to reduce maternal mortality before 2010. A comparison of data from three demo
graphic and health surveys indicates an improvement in the proportion of deliveries during
which the mothers received care f.rorn health professionals. This proportion rose from 74 per
cent in 1992 to 82 per cent in 1997 and 87 per cent in 2005. From 1992 to 2005, the maternal
mortality rate dropped from 510 to 401, which equates to an average decline of 8 percent
age points per year. Even if this rate is maintained, Senegal cannot achieve the target of 127
before 2019.

Objective 7: Ensuring environmental sustainability . the drinking water
challenge

43. In 1990, access to drinking water in Senegal was generally at a low level of 67 per cent.
However, there have been remarkable improvements with that rate increasing from 67 per cent
in 1990 to 77 per cent in 2005. In 2007, over 98 per cent of households had access to safe water
in urban areas and 72.4 per cent in rural areas. the rate in rural areas rose to 75.5 per cent in
2008. Wich this trend, Senegal will certainly achieve chis MDG by 2015. The performance in
rural areas goes beyond the targets of the Millennium drinking water and sanitation programme
which were 66 per ceoc in 2005 and 68 per cent in 2007.

44. Senegal's progress in (he race £awards the MDGs is mixed. It appears to be: close to some
targets such as gender parity in primary education and access to drinking water, but the targets
for gender parity in post-elementary education and female literacy will not be achieved by 2010.
The trend in the field of child and maternal health is even more worrying.. Table 4 summarizes
the situation of Senegal for MDG 1, MDG 2, MDG 4 and MDG 5 in relation to the reference
values (1990), values of the base year (2005) and the targec for 2015.

14



Table 4: Senegal - MDGs 1990 and 2005

MDG 1990 2005 Target value 2015

MDG1 Poverty headcount 57 51 28.5

MDG2 Primary completion rate 43 "53 100

MDG4 Under-5 mortality 149 121 52

MDG5 Maternal mortality 510 401 127

3.3 MAMS Senegal: Model structure, characteristics and
data3

45. This paper relies on the MAMS model to assess the growth and human development
consequences of an accelerated growth and MDG achievement strategy. MAMS is ~ dynamic
general equilibrium model that explicitly links progress. on the human development front to
the rest of tbe economy through public expenditure, labour markets and private demand for
public services. MAMS traces its ancestry to the IFPRI standard model (LOfgren, Harris and
Robinson, 2002). It is a recursive-dynamic CGE model designed for medium- to long-run de
velopment strategy analysis. Like other CGE models, it provides a comprehensive account of the
circular flow of income encompassing factors of production, production acdvities, institudons
(households, the government, and the rest of the world), as well as different types of demands
(intermediate and final, the latter split into consumption, investment, and exports) and supplies
(from domestic producers and imports). In each time period, producers maximize profits and
households make utility-maximizing consumption decisions. Both producers and households
take market prices as given.

46. Unlike other CGE models, MAMS covers the generation of MDG and education out
comes, including the roles of different government functions in these processes. MDGs are
modeled with a "production function" approach. Progress is conditional upon improved level of
public service delivery (through increased expenditure and/or enhanced efficiency), demand for
services, improvements on other MDGs, and investments in infrastructure.

47. A key objective of MAMS is to capture the main interactions between the pursuit of the
MDGs and the evolution of the economy. For this reason, it focuses on the subset ofgoals where
the numerical targets are well defined and data is likely to be available for analysis. In the Sen
egal version of the model these are universal primary school completion (MDG 2) and reduced
under-five and maternal mortality rates (MDGs 4 and 5). Achievements in terms of poverty
reduction (MDG 1) are also monitored, although the model does not contain any policy levers
for specific MDG I-related interventions.

48. A key premise of the model is that government spending and MDG outcomes are linked
in a dynamic way, with several outs,ide influences. However, that relationship is not simple and
invariable for three essential reasons:

• The returns to scale of government spending vary with the level of service delivery. At
!ow levels, increasing returns may prevail as nerwork effects, leaming effccrs and syner-

3 1his section draws heavily from Gottschalk et al' (2009), Bourguignon, Lofgren and Diaz-Bonilla (2008). and
Bogetic, Bussolo and Medvedev (2008).
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•

•

gies are predominant. At high levels of service delivery, government spending ~ay suffer
from decreasing returns (0 scale. Water supply, health care and education can be relatively
easily provided in densely populated areas, but become increasingly expensive as coverage·
expands to remote areas. Also, when mortality rates are already low it becomes increasingly
difficult to reduce these rates further. Similarly, if completion rates in education are already
high it is difficult to ensure that the last percentages ofchildren complete the programme.
Effectiveness of government spending depends on many variables. For example, spending

on education becomes more effective if health conditions improve (redUcing absenteeism
at schools), if public infrastructure improves (fadlitating acc~ss to schools), if income levels
rise (and parents are less inclined to keep children at home) or if skill premiums increase
(triggering a greater incentive to finish formal education). In general terms this means that
spending on services becomes more effective if demand conditions for those services are
more favourab1e.
Costs of service delivery change with macroeconomic conditions. The services are often

skill intensive and in many cases also capita:l intensive. The more intense the MDG effort,
the stronger the impact on costs as skilled labour becomes' scarcer and financial conditions
become tighter. From -a general budgetary petspective the impacts on c~sts are even larger,
because changes in macroeconomic conditions do not only affect MDG spending, but also
other non-MDG government spending (as well as the competitiveness of the private sec
tor).

49. The first cwo aspects (changing returns to scale and impact of demand variables) are
captured in the "MDG production functions" introduced in MAMS. The last aspect (macro
economic interactions) is captured as the MDG production functions are incorporated in a dy
namic economy-wide general equilibrium framework that also .i1.cludes detailed fiscal·accounts.
The dynamic framework not only reflects the key macroeconomic interacdons, but also allows
forward-looking planning to target the MDGs in 2015 and to incorporate autonomous baseline
forecasts.

50. The progress on poverty reduction (MDG 1) may be tracked in quantirative analysis
by several alrernative methods. The simplest is based on the elasticity of poverty reduction with
respect to growth in household per capita consumption. A more sophisticated approach relies
on a macro-micro ftamework where a set ofaggregated results from MAMS (change in employ
ment, skill level, relative wages, consumption per capita) are passed on to household survey data
by means of a micro-simulation module. The changes of macro variables are applied to each
indiyidual or household in the survey data which produces a new distribution of income and
translates the evolution of the macro variables .mo poverty and inequality incomes.

51. In [he case of Senegal, [he initial benchmark equHibrium for [he CGE model is the 2005
social accounting matrix (SAM). In order to build a SAM fitted fOIi the core MAMS model a
number of steps were needed. The macro SAM for 2005 is presemed here. The various steps,
data and procedures used to disaggregate this ~acro SAM into a MAMS fitted database are
presemed in Appendix 2. The macro SAM for Senegal for the year 2005 was constructed using
a SAM provided by Cabral, Cisse and San (2005). The original SAM has 126 accounts: these
126 accounts were first aggregated into 27 accounts and the structure of the SAM was revised
in order t~ fit the standard IFPRI static CGE model code. The resulting 2005 Macro SAM for
Senegal is presented in table 5.
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52. Starring from [he 2005 macro SAM, the following steps were implememed in order to

build a database suitable for the core MAMS model:

1) Disaggregation of the labour factor account into dHferenr levels of qualification
2) Disaggregation of the household account into two types of households based on area of

residence (rural/urban)
3) Disaggregation of the education activity account into four schooling levels
4) Disaggregation of the health activity account into three levels of services
5) Inclusion of financial and capital accounts

Details on choices and assumptions made to carry out these steps are provided in Appendix 2.

53. The macroeconomic closure rules in the base scenario are as follows. Government in
vestment spending, which depends on the demand for capital in the public services sector, is
covered through current savings and fixed levels of borrowing (domestic and external) and for
eign aid. The government is assumed to cover any remaining imbalances by adjusting uniformly
all domestic direct and indirect tax rates. Capital Rows from abroad are assumed fixed, so that
the real exchange rate adjusts to clear the current account of the balance of payments. The third
macroeconomic closure rule assumes that, once the level of government investment has been
determined, private investment adjusts so that total investmem equals total savings. The closure
rule for the fiscal balance changes for the MDG scenarios that allow increased spending to be
financed through either foreign aid or increased domestic tax rates. 1n these cases, the relevant
financing mechanism is made'flexible.

54. In order m calibrate MAMS, the 2005 SAM for Senegal was adapted, as described above
and in Appendix ]. However, insufficient data was available to estimate the key elastkities for
the MDG determinants. As a result, parameters from other MAMS applications were used.
Further work will email carrying our sensitivity analysis with respect to the values of these pa
rameters.
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Table 5: Macro SAM for Senegal 2005 (in millions of CFA francs)
a-a r a-ind a-ser a-edu a-hlth a-o ov e-a r c-ind c-ser c-edu c-hlth e-o ov t-Iab t-ea tac hh-all ent T1 T2 T3 T4 T5 row ov ubinv rivinv dstk TOTAL

...
(Xl

a-agr
a-ind
a-ser
a-edu
a-hlth
a-ogov
c-agr
c-ind
c-ser
c-edu
c-hltn
c-ogov
f-Iab
f-cap
tac
hh-all
ent
t1
12
t3
t4
t5
row'
gOY
pubinv
privinv
dstk
TOTAL

873
3096

3058
200

78
383

40 339 26 1 0 4 699 139 4 48
125 1453 502 27 20 58 1 971 707 254 792 73
37 359 659 9 8 39 1045 741 378 18 1

33 0 174
0 0 0 0 43 0 35 0

6 378
232 290 457 146- 37 158
434 609 1345 15 12 124

283 762
1320 1784 420 277

2393
101 112

5 45 69 2
11 315 46
0 69 20
10 129
123 1610 170 8 0 151

147 213 122 373 89 139 58
254

207 346 360 259
122

873 3 096 3 058 200 78 383 1 300 5981 3294 208 78 383 1.320 2540 1 045 3800 2393 213 122 373 89 139 2061 1140 254 1172 122

873
3096
3058
200
7e
383

1300
5981
3294
208
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1320
2540
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KEY
a-agr Account of agricultural activities

a-ind
a-ser
a-adu
a-hlth

a-ogov
c-agr

c-Ind
c-ser

c-adu
c-hlth
c-ogov
f-Iab
f-cap

hh-all
ent

t1
t2

t3
t4
t5

row

gov
pubinv
privinv
dstk

Account of industrial activities
Acoount of service activities

Account of education and training activities
Account of health activities

Account of public administration activities
Account of agricultural activities

Account of industrial activities
Account of services
Account of education and training activities

Account of health activities
Account of public administration services
Account of labour factor
Account of the capital factor

tac Transaction costs

Households accounts
Corporate accounts

Direct taxes

Production taxes
VAT
Other taxes on products

Custom duties on imports
Account of the rest of the world

Government account
Savings account-public investment
Savings account- private investment
Account of inventory change

3.4 MDG strategy simulations for Senegal

55. Three scenarios were designed with the MAMS model and applied to the Senegalese
database. We first analyze the trajectories of MDGs 1, 2, 4 and 5 on the basis ofcurrent trends.
This scena.rio is called business as usual (BAU), or baseline, and rests on the assumption that the
economy grows at an annual rate of 5 per cent that fiscal policy does not change and that there
is no external shock. We wiJl then verify whether or not the continuation of past trends is suf
ficient to achieve the millennium goals. Another function ofBAU is to provide a benchmark for
assessing the impact on other MDG policy scenarios. In the second and third scenarios. MDGs
2. 4 and 5 are reached in 2015. These two simulations differ in terms of policy options for fi
nancing the achievement of these MOGs. In the first variant we assume that the additional cost
is financed through an increase in foreign aid. In the second, domestic taxes are raised in order
to finance the increased expenditures needed to achieve MDGs 2, 4 and 5. The discussion in
this section focuses on the key macro and micro impacts, namely the GOp' external trade, public
finances) labour marker and poverty impacts.

Baseline scenario. The baseline or BAU scenario broadly reproduces observed trends in key
macroeconomic indicators during 20{)O-200S. Real GOP grows at an average a.nnual rate of 5
per cent through 2015, while population grows at 2.6 per cent per year, leading to a per capita
growth rate of2.6 per cent (table 6).

19



56. It is important to note that, as for most dynamic general equilibrium models like MAMS,
real GDP growth is set exogenously during the calibration of the model. This means that, given
the growth rate for the labour force and the accumulation of capital, the growth of the produc
tivity parameter is calculated so that the targeted real GDP growth is achieved. As shown in
table 6, significant efficiency gains are needed to reach the GOP growth trend of the 2000-2005
periods. In order ro attain the baseline growth, Senega~'s productivity must further accelerate to
reach a contribution of3.1 per cent per year. At this rate, the conrribution of total productivity to
GDP growth will reach 62 per cent per year and the contribution of the factors 38 per cent. The
sector contributions t:o growth are as follows: agriculture 0.9 per cent, manufacturing 1.25 per
cent, private services 2.84 per cent and public services 2.39 p~r cent. While the economy shows
the expected movement towards higher value-added contribution services sectors, agricultme
will not play an important role in medium-term growth. The economy also shows significant
growth in foreign trade with export and import growths of 5.5 per cent and 5 per cent respectively
per year.

57. Employment growth in the baseline is stronger for skiUed workers (5.6 per cent on av
erage per year) than for unskilled (2.9 per cent) and semi-skilled workers (-0.2 per cent). Total
employment increases by 2.4 per cent per year, given the smaller share of skilled workers in the
total (7 per cent). The rate of employment growth in the baseline is close to that of 2.8 per ce~t

provided by the National Agency for Statistics and Demography (ANSD) data for the 2000
2005 period. In contrast to employment growth, labour income growth. favours semi-skilled
workers more than unskilled and skilled workers: these groups would see their wages increase by
6.4 per cent, 1.9 per cent and -0.8 per cent per year respectively.

Table 6: Senegal - Projected macro variables in the three model scenarios

~ Foreign
, transfer Domestic
" 2005' Baseline financing finanein

bn CFA francs Average 2005-2015 growth rate (%)

Real GOP at market prices 4582 5.0 5.9 5.5

Private consumption 3492 5.5 6.5 5.4

Government consumption 605 3.3 6.7 6:5

Private investment 796 5.2 6.7 5.6

Public investment 254 0.8 5.2 4.6

Stock change 123 Eps Eps Eps

Exports 1223 5.5 4.5 5.6

Imports 1 911 5.0 6.4 5.3

Real GOP per capita (thousands CFA francs) 403 2.6 3.4 3.1

Real exchange rate 1.00 -0.1 -0.6 -0.1

Total factor employment (index) Eps 1.9 2.4 2.1

Total factor productivity (index) Eps 3.1 3.5 3.5

2015 level

Trade-ta-GOP (%) 68.4 69.3 67.0 67.7

Investment-to-GOP (%) 22.9 20.8 22.7 22.2

Private 17.4 17.2 17.8 17.2

Public 5.5 3.6 4.9 5.0

External debt-ta-GOP 17.9 30.5 28.2 29.5

External debt service-to-exports (%) 3.3 5.6 6.4 5.6

Source: MAMS for Senegal
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58. These changes in the labour market translate into a drop in the percentage of the poor
popularion, but the target for MDG 1 would not be reached under the assumptions of the
baseline scenario (see table 7 and figure 3). The higher real wages for semi-skilled and unskilled
workers do not: have a strong enough effect to lift the poorest our of poverty. The shifts in
employment and real wages have more or less offsetting effects on income distribution and,
consequently, the Gini coefficient remains unchanged. Table 7 summarizes the progress across
different targets by computing a measure of "distance to target", which is a ratio of improvement
in each human development area in the baseline scenario to the total improvement required
for MDG achievement. In poverty reduction objectives, even if some significant progress is
achieved, the target iti 2015 - corresponding to half of the national poverty headcounr in 1990
(57 per cent) - wilJ not be achieved: only 30.4 per celilt of the total distance to target is expected
to be covered in the baseline scenario.

Table 7: Senegal- Projected MDG achievements in the baseline scenario

Distance
1990 2005 2015* Target to target

MOO 1: Poverty headcount (%) 57 51 35 28 30.4%

MDG 2: Primary completion rate (%) 43 53 65 100 74.5%

MDG 5: Under-5 mortality (per 1,000) 149 121 96 52 63.8%

MDG 5: Maternal MORTALIlY (per 100,000) 510 401 311 127 67.2%

Source: MAMS for Senegal.

Figure 3: Senegal - Evolution of MDG indicators in the baseline scenario of
MAMS 2005-2015
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59. Private consumption increases as a share of GOP while final government consumption
steadily decreases with respect to GDP (table 8). However, on average, government consump
tion increases by 3.3 per cent per year between 2005 and 2015. The ratio of investment to GOP
decreases by 2 per cent due particularly to the public investment decrease. Government savings as
a percentage ofGDP decrease from 2.98 per cent ofGOP in the base year to 1 per cent per year at
the end of the simulation period on account of a decrease in revenues fwm direct, consumption
and import taxes (table 9). As government revenues as a share of GOP fallon average 2.56 per
cent, the amount of transfers is not sufficient to cover current expenditures, leading to a decrease
in current expenditures as a share of GDP. With no new domestic borrowing, internal govern
ment debt increases slightly with respect to GOP (table 8.).

Table 8: Senegal - Macro indicators in the three model scenarios (% of GOP)

. Foreign transfer Domestic tax
Indicator 2005 Baseline financing financing

Absorption 115.0 113.5 118.7 113.7

Consumption - private 76.2 78.1 77.7 73.5

Consumption - government 13.2 13.0 16.8 16.5

Investment - private 17.4 17.2 17.8 17.2

Investment - govemment 5.5 3.6 4.9 5.0

Stock change 2.7 1.6 1.4 1.5

Exports 26.7 27.3 21.9 26.2

Imports -41.7 -40.8 -40.6 -39.9

GOP at market prices 100.0 100.0 100.0 100.0

'Net indirect taxes 15.8 13.9 13.5 17.4

. GOP at factor cost 84.2 86.1 86.5 82.6

Foreign savings 7.9 7.0 7.0 7.0

Gross national savings 17.7 15.4 17.2 16.7

Gross domestic ~vings 10.6 8.9 5.4 10.0

Foreign government debt 11.8 24.6 23.0 23.9

Foreign private debt 6.0 5.9 5.2 5.6

Domestic government debt 2.4 2.9 2.7 2.8

Source: MAMS for Senegal.

60. External public debt, in contrast, doubles in percentage poinrs of GDP between 2005
and 2015 in the baseline scenario as external borrowing continues to grow at at fixed rate and the
baseline does not consider the cancellation of Senegal's external debt that has taken place sin~e

2005. As a result of the higher foreign public debt, debt service obligations increase and freeze
down public resources for other spending are3,S, such as human resource development. The
public spending to GDP ratio decreases from 28.34 per cent in the base year to 25.78 per cent.
Significantly, this baseline scenario rdlc<;;ts the continued fiscal prudence of the Government
that has been demonstrated in recent years as well as its ability to contain public expenditure
press~res in the medium (erm. 'The relatively low r~te of increase in public social spending (2.4
per cent of GDP in 2005· to 3.1 per cent in 2015) leads, however, to insufficient progress on
MDG achievement (see [able 10).
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Table 9: Senegal - Structure of public finance in the three model' scenarios
(% of GOP) .

Foreign'transfer Domestic tax
2.005 Baseline financing financing

Total current revenues 25.78 23.22 28.16 28.00

Direct taxes 4.64 4,08 4.11 5.39

Indirect taxes 12.73 10.90 10.53 14.48

Import taxes 3.03 2.96 2.94 2.90

Current transfers 5.38 5.29 10.58 5.24

Total current expenditures 22.80 22.19 25.79 25.59

Consumption: Health and Education 4,56 4.49 7.94 8.00

Consumption: other 11.31 10.11 10.35 10.04

Transfers and interest payments 6.93 7.59 7.50 7.55

Public savings 2.98 1.03 2.37 2.41

Public investment 5.54 3.59 4.92 4.97

Overall balance -2.56 -2.56 -2.56 -2.56

Domestic borrowing 0.37 0.37 0.37 0.37

Foreign borrowing 2.19 2.19 2.19 2.19

Source: MAMS for Senegal.

61. Model results indicare that under the baseline, some progress is being made in terms of
schooling: 65 per cent of children aged 12 in 2015 will complete their primary cycle. Although,
compared to the reference rate ofprimary completion, this still leaves 25 per cent of the distance
to the target in the base year (2005). With regard to maternal and infant health, progress under
BAU is also insufficient since the remaining distances to target at the end of the simulation pe
riod are 63.8 per cent and 67.2 per cent respectively.

62. These results show dearly that GOP growth under BAU trends is insufficient to achieve
MDGs 2,4 and 5 or MDG 1. Apart from public social spending, other factors also contribute
to MDG outcome progress, induding change in household consumption spending which nor
mally affects private spending, MDG-re1ated services, the expansion of "other public infrastruc
ture", the influence of the "wage premium" on school enrolment, and the expansion of the other
public expenditures. Specific policies are therefore required to foster the achievement of MDGs.
How rhese policies should be financed and whether they will be sustainable is dealt with in an
analysis of two alternative scenarios.

MDG scenarios. Detailed results of the scenarios in which the MDGs are auained simultane
ously under alternarive strategies to finance the scaled-up public spending are presented in tables
6 and 8 to 12. The results show that public spending on MDG-rdated services would need to
increase substantially to meet 'the targets. Compared with the baseline, average annual public
spending would need to increase by 3.03 per cent of GOP in the scenario where the additional
expenditures are financed from abroad and by 3.13 per cent of GDP if the costs of the MDG
strategy are covered by increasing domestic taxes (table 10). Attaining universal primary educa
tion woUld be most expensive. The additional public spending on the primary education sector
needed to achieve MDG 2 would have to be slightly over 3 per Cent of GOP. Reaching the targets
for reduced child ami maternal mortality would also be costly, requiring an additional 0.04 per
cent and 0.05 per oem of GOP in public spending respectively in the scenario where the addi
tionai.! expenditures are financed from abroad and where the additional expenditures are covered
by increasing domestic taxes.
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Table 10: Senegal - Public spending on MDG-rel'ated services in the three
model scenarios (% of GDP)

2005 Baseline Additional public spending with respect to the
Base year scenario baseline scenario (2005-2015)

ForeIgn transfer financlflg Domestic tax financing

Primary education

Current 2.18 2.29 2.98 3.06

Investment 0.19 0.15 0.Q1 0.02

Basic bealth serVices

Current 0.02 0.02 0.02 0.03

Investment 0.Q1 0.01 0.02 0.02

Total 2.41 2.48 3.03 3.1'3
Source: MAMS for Senegal.

63. The cost of achieving the MDG targets can b'e financed through internal or external
resources. In the foreign transfers financing scenario, the current transfer rises substantially from
5.38 per cent of GOP in the base year ~o 10.58 per cent of GOP in 2015. In.contrast, the ad
ditional domestic tax wouM be 4.9 per cent of GOP with respect to the baseline scenario. In this
financing scenario, the external or internal public debt ratio rises to 23 per ceor or 2.47 per cent
of GOP respectively in 2015, up from 11.8 per cent or 2.4 per cent of GOP in 2005. In the tax
financing scenario, the spending needed to achieve the MDG targets would be financed through
higher income and consumption taxes. The current transfers remain unchanged. The external or
internal debt ratio would be 24.6 per ceor or 2.9 per cent of GOP per year respectively, up from
23 per cent or 2.7 per cent of GDP in 2005.

64. Raising domestic taxes to cover MOG spending causes a decline in disposable private
income, affecting final consumption, but these adjustments do not affect overall growth because
of the rise in public spending. Real GOP grows 0.5 percentage points more than in the baseline.
Transfers from abroad to finance the additional public spending generate more consumption
and investment. As a result reat GDP grows 0.9 percentage points more than in the baseline
scenario. The additional growth, needed in the pursuit of MDGs, is driven by productivity gains
throughout the economy, which are generated by spiUover effects from the improved level of
service provision in infrastructures. However, the profile of the sector's contribution to GDP
growth does not change with the policies MDG achievement simulations. Services and manu
facturing still remain the sector that contributes most to the value added.

65. The foreign aid inflow has important "Dutch disease" implications for Senegal by rais
ing incomes and spending on consumption goods. The government consumption GDP ratio
grows 4 percentage points more than in the baseline. These results lead to an increase of imports
consumption and a loss in exports competitiveness. In particular, the growth ofexports decreases
relative to the baseline while the growth of imports is higher (6.4 per cent versus 5 per cent in the
baseline).
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Table 11: Senegal - Labour market perfonnance in the three model
scenarios

: 'J: Foreign transfer Domestic tax
Indicator 2005 Baseline financing financing

Employment

Unskilled workers 23.1 2.9 2.6 2.6
Semi-skilled workers 1.2 -0.2 0.3 0.3

Skilled workers 5.6 5.6 7.4 6.9
Labour force composition·

Unskilled workers 81.7 85.7 84.8 84.8
Semi-skilled workers 4.8 3.4 3.7 3.7
Skilled workers 4.5 7.0 7.4 7.4

Real wage per worker

Unskilled workers 34 1.9 3.0 2.1

Semi-skilled workers 82 9.8 11.9 10.9
Skilled workers 221 -0.8 0.8 0.4

So1Ltce: MAMS for Senegal

66. There are several important feedback mechanisms from the efforts to attain the MDGs
to labour market performance. The policy of keeping children in school and encouraging them
to continue to higher education levels has two important consequences. Initially, this leads to a
slowing of growth in the supply of unskilled workers, while later the graduates enter the labour
force at higher skill levels. In turn, changes in factor supply have important consequences for the
wage dynamics. In the foreign transfer scenario of MDG achievement, wages of unskilled work
ers grow faster than in the baseline due to the relative scarcity of unskilled labour. In the same
scenario, wages ofsemi-skilled and skilled workers also grow faster, but for different reasons. The
large demand for secondary and particularly tertiary graduates (teachers, doctors, and engineers)
outweighs the increased growth rate of supply and wage gains accelerate significantly relative to
the baseline.

67. The change in the labour market performance has consequences for poverty reduction
(MDG 1). The MpG strategy generates more poverty reduction, as compared with the baseline,
when financed through foreign transfers (table 12). The acceleration of growth in unskilled wag
es is likely to genefate additional gains in poverty reduction, since the majority of the poor earn
the bulk of their income from unskilled labour; compared to the baseline scenario, the nationaJ
poverty rate decreases by 4 percentage points. This positive impact is higher in ruraJ areas where
the labour force is less skilled: the poverty rate decreases by 5 per cent and 3 per cent respectively
in ruraJ and urban areas. In the case of the tax-hnancing scenario, the impact on poverty of the
decline in employment for unskilled workers and the slight growth in reaJ wages for unskilled
workers with respect to the baseline create little poverty impact.
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Table 12: Senegal - Foster-Greer-Thorbecke (FGn poverty indicators and
Gini inequality index

FGTO

Urban 35.0 24.7 21.8 24.7

Rural 61.8 42.5 37.5 43.3

Total 50.9 35.5 31.2 35.9

FGT1

Urban 15.4 10.0 8.6 10.0

Rural 24.0 13.9 11.7 14.3

Total 20.5 12.3 10.5 12.6

FGT2

Urban 8.9 5.4 4.6 5.4

Rural 12.1 6.2 5.1 6.5

Total 10.8 5.9 4.9 6.1

Source: MAMS for Senegal.

68. The sustainability of increasing public spending to meet the goals depends on the source
of financing. Domestic tax would not seem a priori the best option since itgs poverty impact is
less favourable than if the cost of achieving MDGs is financed by foreign aid. Also, the domes
tic tax scenario leads to a slighdy higher public external debt and requires that, between 2005
and 2015, revenue from direct and indirect taxes increase respectively by 1.3 per cent and 3.58
per cent of GDP, in order to reach 5.6 per cent of GOP at the end of the period. Given the low
administrative capacities of the Senegalese Government to increase taxes, this option can prove
difficuh to implement.

69. Compared to the BAD, the amount of foreign transfers in the foreign transfer scenario
will need to double in terms of GOP share; and reach to.58 per cent of GOP at the end of the
simulation period. Is this level of foreign aid sustainable in terms of domestic macroeconomic
balance? Model results show that the current account balance is maintained. However, two other
factors could constrain the sustainability of this scenario. First, the ongoing economic crisis in
donor countries will affecr [heir capacity in terms of ajd. Second, Senegal has a poor record in

terms of aid absorption capacities which hinders the possibility of achieving MDGs through
foreign aid: alone.

70. Given the difficulties raised by both financing schemes, a mix of both options would
probably be more realistic and sustainahle in the long run. Other financing options could also
be explored. This is left for future work.
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71. The objective of this repon was to consider the consequences of alternative strategies for
achieving MDGs 2, 4 and 5 by 2015 in Senegal and to analyze differem financing schemes to
reach that objective. In order to do so, we tried to address three questions. First, what is the tra
jectory that the Senegalese economy will foHow under current policies and will it be sufficiem ro
achieve the MDGs in 20IS? Second, what is the amount of additional public spending needed
to achieve the MOGs? Third, what would be the best financing option? In order to explore these
questions, we calibrated the economy-wide MAMS model developed at the World Bank to a
Senegalese database for 2005 and designed various scenarios of growth and MDG trajectories.

72. In the decade fror;n the year 2000, robust economic performance and effective social
policies supported notable progress in most social areas critical to the achievement of the MOGs
in Senegal. However, the progre~s of Senegal in the race towards the MDGs is mixed. It appears
to be close to some targets such as gender parity in primary education and access to drinking
water bur, the targets for gender parity in post-elementary levels, and female literacy will not be
met in 2015. The trend in the field of child and maternal hea.lth is even more worrying.

73. In line with other diagnostics, our results show that, under current economic trends
and policies, progress would be realized towards the targets for improving primary education
completion rates and reducing child and maternal mortality, but the distance to the target is
somewhat high. Poverty reduction would not be sufficient to meet the MDG target for halving
poverty by 2015. Specific poficies are thus required to foster the achievemem of MDGs. These
p~Licies will mainly rely on an increase in public expenditures, bom current and capital, in the
sectors that provide education and health services. More specifically, in these sectors, currem
expenditures will have to be doubled in terms of GOP share. At the subsector level, the effort
will need to be targeted toward the primary education sector and basic health facilities..

74. The sustainabiliry of increasing public spending to meet the goals depends on the source
of financing. Domestic ,tax would not seem to be the best option since its poverty impact is less
favourable than .if the cost of achieving MDGs is financed by foreign aid. Also, the domestic
tax scenario leads to a slightly higher public external debt and requires that, between 2005 and
20 IS, revenue from direct and indirect taxes increase respectively by 1.3 per cent and 3.58 per
ceot of GDP, in order to reach 5.6 per cent of GOP at the end of the period. Given the low
administrative capacities of the Senegalese Government to increase taxes, this option can prove
difficult to implemenr. With regard to the sustainability of the foreign transfer scenario, relevant
aspects such as the public deficit, the international crisis and the capacity of the Government in
terms of aid absorption must be considered!.

75. Given the difficulties raised by both financing- schemes, a mix of both options would
probably be more rea~istic and sustainable in the long run. Possibly, the most convenient option
would be to combine financing sources in such a way that the scaring-up of public spending for
MDGs would sustain an economic growth rate of around 5 per ceO[ per year on average. 1t will
be important that the fiscal reform needed to mobilize the additional public resources be imple
mented in such a way that it will also hdp to contribute to a mOlie equal income distribution.
At the same time, continued efforts should be made to enhance the efficiency of the existing tax
colJection system and allocate public spending more effectively on the basis of socia], devdop-
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ment priorities. Resolving these fiscal problems should help reduce dependence on borrowing
and enhance the Government's creditworthiness internationally.
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Appendix 1. Frameworks for education, and
health cost-effectiveness analysis

l '. Framework for education cost-effectiveness analysis4

In order EO know by ,how much the education budget would need to increase or how to make
that spending more effective to reach the given goals, we need to analyze in greater detail the
determinants of school enrolment. These determinants may be found in the physical accessibil
ity of schools and the quality of school inputs (such as availability of textbooks, qualifications
of school teachers, and so on). However, problems of access to schooling are not merely related
to factors on the supply side; important constraints are typically also found in the household
conditions of the chHdren. The education of their parents influences the decision to send them
to school as much as the economic situation of {he household. If a family is poor and there are
significant direct costs to the household for eac.h child attending school (school fees, uniforms,
educational material, transportation costs), parents may decide not to enroll (some of) their
chHdren. Such circumstances may also leaa to a situation where the contribution of children to
family income is significant (especially in rural areas) and accordingly the opportunity cost asso
ciated with school attendance may be substantial. Attendance will suffer when parents perceive
that the return associated with time spent in school does not justify the loss of a child's economic
contribution. Also, parents tend to value the quality of educational outcomes; if the quality of
education is rated to be poor (for instance as measured through test scores), parents roay be less
likely to send their children £0 school.

We apply a schooling determinants model for Ecuador identifying the importance of such fac
tors and quantify the impact of changes in such variables on school outcomes. Our approach
follows a basic extended human capital model formulated by Glewwe (1999) and adapted,
among others, by Bedi et a1. (2004). An important advantage of these models as compared to the
more traditional "willingness-to-pay modds"5 is that they include variables of school inputs and
educational quality next to demand variables associated with costs and income. In addition to
supply side variables, our model also considers institutional variables, such as school autonomy
and decentralized teacher appointments. Th.is dimension is of some importance, as discussed
below, for the policy design of more cost-effective interventions in education.

Modelling the access to schooling. We start from a conventional human capital model to
understand the main factors that determine school enrolment of chitfdren.6 In this theoretical
approach, education is viewed as an investment that depends on the costs and benefits associated
with enrolment. The costs associated with schooling are direct and indirect. The direct costs in
clude inter alia uniforms, books, tuition fee.s and transportation. Indirect costs are defined as the
reduction in household income due to the reduction of child labour. The expected addition to a
child's human capital and its impact on future earnings are among the main benefits associated.
with schooling. A household will decide to send children to school if the (expected) marginaJ
benefit to an additional year of education equals the marginal costs.

4 Excerpt based on Vas and Ponce (2004).
5 See Gertler and Glewwe (1990) and Genler and Van der Gaag (I 988).
6 See Schultz (I 971) and Becker (1964).
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This initial theoretical formulation has been extended using dynamic models of earnings and the
importance of human capital investments (Ben-Porath 1967 and Heckman 1976). Specifically
for developir.g countries, Glewwe (1999) has formulated an "extended human capital model"
to understand government investments in school quality and the impact on future earnings. We
adopt this model to formulate an "extended human capital" model to school enrolment.

According to this approach, households will maximize the following utility function conditional
to school enrolment:

(1)

where U is the household utility conditional 0':1 school enrolment (denoted by subscript 1), b is
a vector of benefits associated with attending school, and c is household consumption.

The main benefits associated with schooling, b, are defined by:

b = B(h, w,z) (2)

where h is a vector of individual child characteristics, w is a vector of household characteristics,
and z is a vector of school characteristics (including quality of school inputs and institutional
aspects).

The household maximizes utility against the following budget constraint:

(3)

where y is household income and p represents the total cost associated with enrolment. The
utility function associated with not attending school yields:

(4)

The budget constraint is y =co' The household will choose the option associated with the
highest possible utility, i.e.:

(5)

where U· is the maximum utility. In this case the solution to the ~aximization problem is the
probability that an alternative is chosen.
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Empirical specification. Three different specifications of the utility funccion can be found in
the literature: a linear form (Bedi et al., 2004), a semi-quadratic function (Gertler and Glewwe,
1990), and a logarithmic form. In our case, we decide to use a linear form because it is eaSier to

interpret and there is a direct price effect, while in the others the price effect is either squared
and/or interacted, making interpretation difficult. In this case the utility function takes the fol
lowing form:

(6)

where b 's are the coefficients to be estimated and e) is assumed to be a zero mean, normally dis

tributed error term. From equation 3 we see that C 1 =Y - P ,the utility function can therefore
be rewrirren as follows:

The utility function for not being enrolled in school is:

U = b y +eo 2 0

(7)

(8)

Thus. ali. individual attends school if the utility associated with school enrolment is higher than
that of not attending. In other words, an individual attends school if the following equation is
satisfied.

(9)

The chances of attending school can thus be expressed as a function of socio-demographic indi
vidual and household characteristics, the quality ofschool inputs and the direct and indirect cost
of school enrolment. In terms of a linear probability model this functional relationship may be
written (after using equation 2) as:

Pr[a = 1] =Pr[b) B(h, w,z) - b 2 P + e a > 0] (10)

where a is a binomial variable that takes the value of 1 for enrolment and 0 for non-enrolment.

2. Framewo:rk for health cost-effectiveness analysis?

The approach to studying determinants of child mortality follows a two step procedure. It ex
plores, first, what motivates individuals when selecting a:mong different health services (either

public or private or no service at all). Once these determinants are known, the effects of access
to health services on infant mortality are analyzed. As a result, pubUc health policy strategies are
linked with the key development ~oal of infant mortality reduction. This link is twofold: one
part shows the effeclS of private and public interventions on infant mortality directly; the other
shows the impact on infant mortality through its induced change in health demand.

7 Excerpt based on Vas et aI., 2004.

34



An innovative element of our anidysis is to connect methodologically access to health services
during delivery with the phenomenon of infant mortality. Traditionally> health demand litera
ture has focused on separating the effects of price-related and socioeconomic-related variables
determining access to services (see e.g. Gertler, Locay and Sanderson, 1987; Gertler and van der
Gaag, 1990) In add~tion,most of the existing infant mortality studies have emphasized the likely
mutual causation between infant mortality and fertility decisions. However, a combined specifi
cation of infant mortality and the choice of health services has not been attempted before.

The traditional emphasis in the previous literature is not completely overlooked in this study.
Price considerations are not directly included although controlling for affiliation (if any) to al
ternative health insurance systems and presence of private and public health providers may well
convey price differences faced by health users. The rdation between fertility and infant mortality
is taken into account implicitly since many of the determinants of fertility are also factors affect
ing mortality. In addition, possible forms of household behaviour in relation to infant mortality
such as "replacement" (higher fertility due (0 higher mortality) and/or resource competition
among household members are controlled for in the proposed child survival specification. This is
believed to capture the consequences of an intertwined relation between fenility and mortality.

Theoretical underpinnings

Access to health services during child delivery. Given data limitations, the use of health care is
not measured in terms of the quantity of health care consumed, but in terms ofchoices among
alternative health care providers. We use the standard framework employed in several studies
of the determinants of access to health care services as a starting point (see Gertler, Locay and
Sanderson, 1987; Mwabu, Ainsworth and Nyamete, 1993). The framework is a short-run static
model with a utility function defined over health status and the consumption of all other goods.

This description of the manner in which an individual makes a choice concerning healrh care
provision may be formalized by considering utility conditional on receiving care from a health
care provider (Hep) j. Utility conditional on choosing provider j rs given by

(1)

where Hij is the expected health status of the individual conditional on receiving treatment from
provider j, C

ij
is the consumption of all other goods except those associated with health care, ~j

represents the non-monetary costs of access to provider j. The expected improvement in health
care status is unobservable but is assumed to depend on the cha(acteristics of an individual
(health status, habits, etc.) and the quality of health care received by the individual. This allows
us to write a health production function defined over X, the attributes of an individual, and Z,

J J
the attributes of the provider j. Hence,

(2)

Turning to the level ofconsumption, this depends on the income of the individual and the costs
associated with buying health care. If the user fee associated with provider j is ~ and Y is an
individual's income, then this yields a function where utility is given as
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(3)

Thus, the benefits from visiting a particular health care provider depend on individual charac~

teristics, the attributes of the provider, indiv.idual income, user fees faced at provider j and non-
monetary costs associated with visiting provider j. .

An individual's health care provider (RCP
i

) choice may now be expressed as

(4)

The parameters of (3) and the probability that individual i chooses health care provider j may be
obtained by estimating a multinomial discrete choice model. The selection rule (4), combined
with the assumption that the stochastic error term follows a Weibull distribution, defines a mul
tinomiallogit modd where

J

P,j =Pr(HCp' = j)=exp(a ~w: + b'Kj)/Iexp(a;W; + b'Kk )

. k=1
(5)

Determining child survival. On the other hand, duration models have been extensively used
in socioeconomic analysis in issues such as unemploymem spells, education enrolment or social
benefit schemes. (Nickell et al., 1991) There is also a rather extensive epidemiologica1literature
on the duration of health conditions, among others, infant. child or adult mortality (Masset and
White, 2003), Following Greene (2001) notation, let 'T be a random continuous variable with
a probability function j( ). This probability function indicates the number of periods elapsed
until the incumbent event takes place in a period 't', This probability function is dependant on a
set of variables, Xi' capturing from socioeconomic conditions to ir.Jividual characteristics or any
other factor that affects the duration of the studied event. Let F () be the cumulative probability
of the duration variable, T. The probability that an event takes pl ce in a period 't' is given by

F(t) = If(X)11l' =P b (T ~ t) (6)

Conversely, an underlying survival function indicates the probability that the duration of tbe
process unfolding in the observed event takes 't' periods to materialize is given by

Su (t) = 1- F(t) = P b (T ~ t) (7)

The survival function in (7) indicates that each period is independent of the previous as far as the
probability of observing the event is concerned. This is typically not true in the kind ofsocioeco
nomic events such as infant mortality or unemployment spells. More appropriately, a survival
function can be expressed as a process of intertwined relations of Xi upon F(t) conditional to
survival in previous periods:

(8)

In me case uf infam mortality, 't', typically represents the number of successive months in t.he

first year after birth during which the infanr stays alive. Thus, the survival probability of remain~
ing al.ive in) say, the fourth month of life for an infant is the conditionat probability that infant
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survived the firsr, second and third month after birth. This (conditional) survivat function in (8)
can be expressed conveniently in the form of a hazard rate, that is the ratio between the prob
ability of failure (death) and success (survival) ofan event taking place. As Jenkins (1995) shows,
(8) can be rearranged in the following way:

t-I h(t) I

8" (I) = P b (T = 1T > t) = h(/)'n(1- h(k) = n(1- h(k) (9)
k~l I - he!) hi

Cox and Oakes (1984) parameterized this conditional probability in the form of proportional
hazards with respect to a baseline individual leading to the Cox Proportional Hazard model
(CPH) explained below. Using maximum likelihood estimation, the CPH can estimate the un
known coefficients, r81, of a set of determinants, x, on infant mortality.

I ,

Using the proposed methodologies, each country case study will investigate how to meet the dif
ferent MDGs that are covered, the trade-off's in macroeconomic policy-making towards achiev
ing the MDGs, if any, as well as the synergies between different goals, and how much it is likely
to cost to meet each or all of the goals.
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A'ppendix 2: SA,M construction

Starting from the 2005 macro SAM, the fonowing steps were implemented in order to build a
database suitable for the core MAMS model:

1. Disaggregation of the labour factor account into different levels of qualification
2. Disaggregation of the household account into two types of households based on area of

residence (rural/urban)
3. Disaggregation of the education activity account into four schooling levels: (1) primary, (2)

middle school, (3) secondary and (4) tertiary
4. Disaggregation of the health activity account into three levels of services
5. Inclusion of financial and capital accounts

1. Disaggregation of the labour factor account. The disaggregation of the la'bour factor
aCcount into different levels of qualification will allow taking into account human capital "pro
duction" by the national educarion system. Different scenarios should entail different rates of
buman capital production and thus affect the structure of labour and consequently the produc
tivity of £he economy.

The labour factor account collects value-added from production activities, both pdvate and pub
lic, and pays it to households. Giveh that we consider only one household at this stage, we focus
on the disaggregation of the submatrix corresponding to the intersection of the labour factor
account row and the six activity accounts columns of the 2005 macro SAM of Senegal.

In order to breakdown the cdl values into payment~ to different types oflabour factor, we need
information on both the structure of the labour force according to qualification in each sector
and the difference in individual incomes between different levels of qualification. Two datasets
were used in order to recover that information. The first dataset is the ESPS household survey
that was carried out in 2005. It is a nationally representative living standards measurement
study (LSMS)-type survey coUected on a sample of 13,565 households (123.543 individuals).
In particular, it provides information on the highest educational level achieved by all household
members aged three years or more as well as ~nformation on the sector of activity for employed
individuals. Unfortunately, the ESPS does not collect information on incomes. A£ a result we
cannot recover the difference in individual incomes by level of qualification. The second dataset
used to supplement the information of ESPS is a household survey called the Enquete 1-2-3. It
was collected in 2002 on a sample of 2,479 households (I9,055 individuals) living in the Dakar
region. We combine employment information from ESPS with individual incomes information
from Enquete 1-2-3 by sector of activity and level of qualification in order to break down the
cell values of the above submatrix. In other words, we assume that (1) the ratios of individual
incomes are the same across the whole country and (2) these ratios did not change between 2002
and 2005.

Four different levels of qualification are considered: unskilled (Jess than six years of education),
completed primary (more than six years ofeducation and less than 10), completed middle school
(more than 10 years of education and less than 13), completed secondary (more than 13 years
of education). This last level includes those that graduate from the tertiary educational system.
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Table A2.1: Breakdown data and steps

a-agr a-ind a-ser w' a-pub

Employment f-Iabn 1119267 351489 1108857 25502

from ESPS f-Iabp 35803 49477 137824 22851

2005/2006 f-Iabm 11054 16814 63696 35360

f-Iabs 2764 11410 52200 57185

Total 1168888 429.190 1362577 140898

Structure f-Iabn 95.8% 81.9% . 81.4% 18.1%

f-Iabp 3.1% 1,1.5% 10.1% 16.2%

f-Iabm 0.9% 3.9% 4.7% 25.1%

f-Iabs 0.2% 2.7% 3.8% 40.6%

Individual income ratios f-Iabn 1.00 1.00 1.00 1.00

f-Iabp 1.30 1.17 1.46 1.00

from Enquete 1-2-3 f-Iabm 1.30 2.02 2.06 1.15

f-Iabs 1.30 3.78 4.40 1.74

Product = f-1abn 1119267 351 489 1 108857 25502

employment f-Iabp 46544 57676 201025 22851

structure f-Iabm 14370 33890 131 256 40724

x ratios f-Iabs 3593 43078 229465 99625

Total 1183 774 486133 1 670603 188702

Product structure f-labn 94.6% 72.3% 66.4% 13.5%

f-Iabp 3.9% 11.9% 12.0% 12.1%

f-Iabm 1.2% 7.0% 7.9% 21.6%

f-Iabs 0.3% 8.9% 13.7% 52.8%

SAM 2005 f-Iab 231.7 290.2 456.6 341.4

breakdown f-Iabn 219.102 209.838 303.041 46.141

f-Iabp 9.111 34.433 54.939 41.345

f-Iabm 2.813 20.232 35.871 73.682

f-Iabs 0.703 25.718 62.711 180.253
Source: ESPS 2005, Enquete 1-2-3, authors' calculation.

Since neither the ESPS nor the Enquete 1-2-3 provides information on specific public sector
employment, we further assume that the structure of employment in terms of qualification is
me same across the three public sectors considered in (he macro SAM. The resulting breakdown
is presented in Table A2.2.

Table A2.2 : Resulting disaggregated submatrix

a-agr a-ind a-ser a-edu a-hlth a-ogov

f-Iabn 219.102 209.838 303.041 19.688 5.047 21.406

f-Iabp 9.111 34.433 54.939 17.641 4.523 19.181

f-Iabm 2.813 .20.232 35.871 31.439 8.060 34.183

Habs 0.703 25.718 62.711 76.911 19.718 83.624

2. Disaggregation ofthe household account according to atea of residence. The break
down of the household account according to area of residence takes into account the facr that
urban and rural households differ In terms of poverty, social OUtcomes and social services access:
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,
urban households are richer and have bener access to education, health and water and sanitation
services than rural households. The different submatrices that appear at the intersection of the'
household account need to be disaggregated.

• On the side of payments, the various submarrices correspond to househo~d consumption,
direct tax payments and savings. Dara on the structure of consumption is available in the
ESPS 2005-2006 household survey. We use that information to break down the consump
tion of urban and mral households. We further assume that the structure of aggregate
income and aggregate consumption between areas of residence is similar. This provides us
with a rule for breaking down the "total" cell for the household account into urban and
rural.

• On the side of resources, the first submatrix is the one corresponding to payments from
factors to household according to their endowments.

Since urban households are usually endowed with more educared labour, they should receive a
higher share of income from the qualified labour facror accounts than rural households. As in
the previous section, the breakdown is based on data from the ESPS and Enquete 1-2-3.

The second submatrix to be dealt with corresponds to the payments of other institutions (firms,
rest of the world, government) to the household account. We start with the flows from the rest
of the world and government. Since there is no information on incomes in the ESPS survey, we
must rely on another dara source or rule. In the absence of information, we assume that these
Bows represent the same share of household income independently of area of residence. The
last source of income is provided by transfers from enterprises. Note that the enterprise account
receives all the payments from the capital factor account and then transfers them to capitalistic
households. In the MAMS SAM structure, enterprises are not included, so payments from the
capital factor account are made directly to the household account. However, since the household
account is to be broken down into urban and rural, it is necessary to break down the capital
income flow between these two groups of households. Once the structure from various data
sources and breakdown rules have been applied, the resulting submauices are as follows:

Table A2.3: Submatrices ~sulting from the brea'kdown of the household
account

f-Iabn f-Iabp f-Iabls f-Iabus hh-urb hh-rur ent row gOY TOTAL

c-agr 338.3 360.2

c-ind 1 203.7 767.1

c-ser 494.1 247.3

c-edu 28.6 4.4

c-hlth 31.1 12.3

c-ogov 3.3 2.3

hh-tJrb 279.8 105.4 108.5 240.8 1 149.4 254.8 167.9 2307

, hh-rur 498.4 34.4 24.1 28.5 634.6 165.0 108.7 1494

dirtax 78.9 22.2

privinv 128.6 78.1

'fOTAl 2307 1494

3. Disaggregation of the education activity account into four schooling levels. The
MAMS education module takes into account the structure of the educational sysrem. In rhe case
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ofSenegal, we decided to break down the activity and service accounts related to education into
four levels: (1) primary, (2) middle school, (3) secondary and (4) tertiary. In order to do so, two
types of data sources were used: data extracted from the ESPS household survey and financial
data from the Ministry of Education. The resulting submattices are presented in table Al.4.

Table A2.4: Submatrices resulting from the breakdown of the activity and
service accounts rel'ated to education

a-edu a-edum a-edus a-edllt c-edu c-edurn c-edus c-edut hh-lirb hh-rur row ov TOTAL

a-eduJ> 117 117
a-edum 16 16
a-edus 23 23
a-edut 44 44

c-agr 0 0 0 0
c-ind 16 2 3 6
c-ser 5 1 1 2
c-edup 13 3 0 100 117
c-edum 3 0 13 16
c-edus 4 1 19 23
c-edut 9 43 52
f-Iabn 12 2 2 4
f-Iabp 10 1 ' 2 4
f-Iabm 18 2 4 7
f-laOO 45 6 9 17
f-cap 9 1 2 3
12 1 0 0 O.
row 8
TOTAL 117 16 23 44 117 16 23 52

4. Disaggregation of the health activity account into three levels of services. The pro
duction of health services relies on different types of health facilities. Following the classification
used by the Ministry of Health, we break down the activi.ty and service accounts related to health
into three different levels of services: (1) basic health services such as "pastes de sante". (2) me
dium health services such as "centres de same", (3) a third level including hospitals.

Data from two different sources was used to break down the health accounts. The ESPS house
hold survey provided data on access to health infrastructure which was used to break down
household health consumption into 'the different serv~ces. Data from (he Ministry of Heahh was
used to disaggregate the health activity account based on the structure ofspending for each type
of service. The resulting submatrices are presented in table A2.S.
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Table A2.5: Submatrices resulting from the breakdown of the activity. and
service accounts related to health

a-hlth1 a-hlth2 a-hlth3 c-hlth1 c-hlth2 c-hlth3 hh-urb hh-rur gov TOTAL

a-hlth1
a-hlth2

a-hlth3
c-agr 0

c-ind 1
c-ser 0

c-hlth1
c-hlth2
c-hlth3 0
f-Iabn 0

f-Iabp 0
f-Iabm 0
t-labs 1

t-capprv 0

t2 0
TOTAL 2

2 2
34 34

42 42
0 0
9 11
3 4

1 1 2
14 5 15 34

0 0 17 6 18 42
2 3
2 2
4 4
9 11
5 6
0 1
34 42 2 34 42

5. Introduction of financial and capital accounts.

One important feature of the MAMS model is that each institution has a current account and
a capital account linked to investment accounts and the capital accounts of other institutions.
While the trcatment of flows corresponding to current accounts is relatively common, the inclu
sion of capital accounts differs significantly from the usual treatment where savings and invest
ments are handled by a unified institutional accounJ:.

• In their rows. the capital accounts of the institutions record their financing sources, con-
sisting of own savings and net borrowing from selected other institutions (for the govern
ment from the rest of the world and the household; for the household, from the rest of the
world).

• In their columns, the outlays of the institutional capital accounts include payments for
fixed investments, changes in inventories and net lending to other institutions (the coun
terpart of net borrowing). The payments from the capital account of the rest of the world
to the private investment account refer to foreign direct investment.

This structure makes it possible for MAMS to capture the structure of institutional assets (differ
ent types ofcapital and financial claims) and liabilities (financial debt) and how the evolution of
this structure diffel's under alternative scenarios (Lofgren and Diaz-Bonilla, 2010).

Different sources were used to provide the financial information needed for the various capital
accounts. The main source is the "Tableau des Operations Financieres de J'Etat" which provides
information on public current spending and receipts as well as financing sources for the Govern
ment. The resulting SAM is presented in table A1.6.
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Table A2.6: Aggregate matrix resulting from the inclusion of institutional
capital accounts

act com fac tac tax hh-urb' hh-rur gOY row

act 8060.1
com 3705.9 1 045.1 2099.1 1393.4 604.6 1223.0
fac .3860.1
tac' 1 045.1
tax 494.1 228.1 150.8 61.9
hh-urb 2276.1 170.8 254.8
hh-rur 1436.5 114.1 165.0
gOY 147.5 934.9 99.1
row 1 910.7 97.2 53.6
inv-prv
inv-pub
dstk
int-dom 5.4
int-row 8.4 5.4 27.1
cap-hh-urb 351.7
cap-hh-rur 201.3
cap-gov 259.4
cap-row 360.4
TOTAL 8060.1 11244.0 3860.1 1045.1 934.9 2707.2 1 715.6 1181.5 . 2102.4

cap- I
inv-prv inv-pub dstk Int-dom Int-row hh-urb cap-hh-rur cap-gov cap-row TOTAL

act 8060.1
com 796.3 253.9 122.7 11 244.0
fac 3860.1
tac 1 045.1
tax 934.9
hh-urb 5.4 2707.2
hh-rur 1 715.6
gov 1 181.5
row 40.9 2102.4
inv-prv 365.8 221.3 209.2 796.3
inv-pub 253.9 253.9
dstk 122.7 122.7
int-dom 5.4
int-row 40.9
cap-hh-urb 31.0 382.7
cap-hh-rur 20.0 221.3
cap-gov 16.9 100.3 • 376.6
cap-row 360.4
TOTAL 796.3 253.9 122.7 5.4 40.9 382.7 221.3 376.6 360.4
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Appendix 3: Additional table

Table A3.1: Gross enrolment rates by cycle in 2001 and 2005

Primary Middle Secondary

QUintiles QUID (2001) ESPS (2005) QUID (2001) ESPS (2005) QUID (2001) ESPS (2005)

1 52,3 66.52 13,7 22.38 4,5 6.00

2 55,1 67.64 13,8 23.09 7,8 8.25

3 65,4 76.59 20,8 33.74 9,0 13.99
4 80,2 89.78 35,0 51.46 18,' 26.80

5 93,6 107.98 58,4 75.55 33,9 50.21
National 63,4 75.86 23,6 36.24 12,6 18.45
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