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Abstract. The paper analyzes the causes of the decline afrttier-5 mortality rate (USMR) in sub-
Saharan Africa over the years 1995-2007 by estimgath aggregate econometric model for a panel of
40 countries. This model is then used to compugértipact of the 2008-09 global economic crisis on
child mortality, by comparing the number of childaths which would have occurred under a ‘no-
crisis counterfactual scenario’ with those computiedler the actual ‘crisis scenario’. The results
suggest that in sub-Saharan Africa the economiwddan — and in some countries the negative
economic growth — generated by the global crisissed an additional 27000 child deaths. However,
if changes occurring during 2008-09 in other deteamts of USMR are factored in, the number of
child deaths declined by 15000 units in relatioth® counterfactual scenario. A protective effatt o
US5MR was played by the surge in food production gmradincrease of public expenditure and foreign
aid to health. The countries most negatively affiédby the impact of the crisis were the Sudano-
Sahelian and Eastern African ones, while CoastaktWdrica and Southern Africa generally
experienced a steady decline in child deaths.iBggitom the USMR estimates for 2009, the model is
also used to assess what values the determinatiSMR should take over 2009-2015 in order for
the countries of the region to meet the MDG4 taggetlosely as possible. Finally the paper analyzes
the determinants of USMR inequality by wealth qilést by making use of both aggregate and DHS
data on access to services, family characteristicome per capita, and other variables.
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1. INTRODUCTION AND MOTIVATION OF THE STUDY

The years 2000-2007 witnessed an average declilsMR in sub-Saharan Africa (SSA)
faster than that recorded during the prior two desaincluding in countries with high HIV
prevalence rates due to the spread of preventainge curative measures. Despite their
gravity, a comprehensive analysis of the impadhef2008-2009 crises on child mortality is
still lacking, and estimates of the number of addal child deaths caused by the crises in
SSA vary enormously, i.e. from 30,000-50,000 (Fmed and Schady, 2009) to 700,000
(forecasts released by the World Bank in early 2p0®hile interesting, these studies rely on
methodologies which are based exclusively on IMRRPGiasticity and country-specific time
trends, while ignoring the impact of other deteramts of USMR which may change rapidly
during the crisis, such as income inequality, thegs of food and drugs, public health
expenditure, access to private health care, coeerafy vertical health programmes,
international aid to the health sector, motherisetifor child care and food production, or of
structural determinants of USMR, such as femadgdity, which may cushion children during
crisis periods. In addition, much of this literaus based on theoretical frameworks derived
from the developed countries which do not refleetl whe reality of poor SSA countries.

In view of the above, Part 2 of this paper develapsaggregate model for explaining the
levels and changes in USMR adjusted to reflecsthation of SSA which includes variables
affecting child mortality over both the long andoghterm. This model is then used to
simulate the impact of the 2008-09 economic cmsischild mortality. In Part 3, the paper

discusses the determinants of inequality in USMRinta use of DHS data on access to
services, family characteristics, and some natidewiariables used in the estimation of the
aggregate USMR model. This model allows the idamtifon of policies and measures which
could help to reduce U5MR inequality both duringsisr periods and under normal

circumstances. Part 4 presents tentative polioymesendations.

2. ESTIMATING AN AGGREGATE LONG TERM MODEL OF U5SMR
FOR SUB-SAHARAN AFRICA

2.1 Background to recent changes: long-term trendsm USMR and lessons from prior
crises

Though the current global economic crisis is com®d the most serious since the Great
Depression, it goes without saying that between01&6d late 2007, most SSA countries
were affected by several other crises. This begfaw aims at putting the current crisis into

perspective. In this regard the 1960-2007 trendsg/3MR can be broken down into three

different sub-periods:

!Seehttp://blogs.worldbank.org/africacan/infant-mortgliates-in-africa-will-increase-by-30000-50000kgr
will-fare-worse(accessed 18 April 2011).




(i) a fairly rapid USMR decline during the earlydipendence years of the 1960s and 1970s.
At independence all SSA countries exhibited an rtaeleloped colonial economy,
extremely low levels of literacy, a weak and dualibealth care infrastructure and very high
childhood mortality. Yet, between 1960 and the yedab80s, most of them realized
substantial progress in terms of income growth,ecage of health care, literacy, vertical
campaigns against infectious diseases and, tcsarleegree, access to drinking water. With
an average regional annual per cent detlafel.5 points a year in the 1960s and 1.9 in the
1970s, progress in reducing IMR and USMR was fagtan in South Asia, though slower
than in East Asia and MENA (Cornia and Menchini @00

(i) USMR stagnation or increase during the recessand adjustment crisis of the 1980s.
After the gains of 1960-80, the average yearlyaeai decline in IMR and U5MR fell to a
meager 0.5 per cent a year in the 1980s and 0.6guerin the 1990skid). During the first
half of the 1990s, USMR stopped declining in Zgmew DR Congo), Sierra Leone, Niger,
Nigeria, Madagascar and Tanzania, and recordedaease in Angola and Zambia (Cornia
and Mwabu 1997).

This slowdown was caused by the sharp economic tlowrexperienced by the region over
1981-4, and the subsequent period of weak or neg@DP growth. Indeed around half of
the SSA countries experienced negative growth inPGier capita during the 1980s and
1990s (Cornia, Rosignoli, Tiberti 2009). In turmcome inequality rose in 4 of the 7
countries with available data (WIDER 2008). The 09&lso experienced a fiscal crisis
which led to drastic cuts in public health expemdit the introduction of user fees and other
community-based health financing mechanisms, aedpttivatization of public hospitals
(Cornia and Mwabu, 1997). However, greater efftmtsinternational donors and domestic
governments led to an increase of vaccination egebetween 1980 and 1990 from 20 to
about 50 per cent in SSA as a whole. Yet, in tH#%9he vaccination rate leveled off or was
reversed, as in Central Africa, as a result of reaag or declining allocations of aid and
budgetary resources to priority health intervergighAhmad et al. 2000). In addition, during
the 1980s, cuts in public outlays on education addlt literacy programmes and the
introduction of user fees in public schools depedssnrolment rates and female literacy in
Southern and Eastern Africa, while they stagnatethé rest of the continent (Cornia and
Mwabu 1997). The cuts in social expenditure wempounded by a worsening in public
governance, a weakening of the state, growing ptiom, and erosion of social cohesion.
The depth of the health crises in Nigeria and tbadd in the 1990s, for instance, cannot be
comprehended fully without considering the misulsputlic resources in these failed states.

During the 1980s and 1990s, SSA was also affegtattdughts and famines which affected
— inter alia — the Horn of Africa, Sudan and South-Easternoafrias well as by a growing
number of conflicts. By 1994 there were in the oagno less than 13 fully-fledged wars and
about five internal conflicts which massively ralsthe number of refugees and internally
displaced people without adequate access to foatgrvand health care. Finally, the 1990s
were characterized by the spread of HIV and AIDScivhin the entire SSA region, are

2 The regional decline in USMR conceals large vioiat in both levels and rates of change acrosgagions.
U5MR was lowest in Southern Africa and highest ir3tVAfrica, while Central and Eastern Africa fall i
between.



estimated to have killed 1.3 million people in 2008mpared to 0.2 million in 1990
(UNAIDS 2010). Children were also hit by verticahmsmission of the virus and rising
AIDS-induced poverty.

(iii) a rapid decline of USMR during the ‘AfricangRaissance’ of 2000-7The dawn of the
new century seems to have reversed the negativelstreecorded during the prior two
decades. As a result of improvements in the intema demand and prices of the
commodities exported by the region, between 20@iL2007 the average GDP per capita in
SSA rose to 3.2 per cent a year (see Annex 1 TJbkower only than that recorded during
the 1960s. The return to growth and an increaggouernment revenue generated a fall in
income inequality in 12 countries out of the 21hwitvailable data (PovcalNgt With a
stable macro-economy, a rise in tax/GDP ratio wesd countries of the regiénand the
new emphasis placed by international organizationMDGs, the share of public health
expenditure on total Government expenditure rosdaraiely since 2000 in 22 of the 41 SSA
countries analyzed in this paper (see Annex 1 Tapl&he weighted SSA average of public
health expenditure/GDP rose from 2.4 to 2.6 pet detween 2001 and 200i@). The
return to stable conditions also produced a reVefstne prior stagnation in female literacy
and immunization rates. Per capita food resourigistly increased between 2001 and 2007
in the region with a weighted annual growth of @dyen in part by a rise in food imports. In
turn, the prevalence of HIV stabilized in many cwi@s, while from around 2003-5 it started
declining in the highly affected countries of Eastand Southern Africa. Indeed, according
to UNAIDS (2010), between 2001 and 2009 the incigenf HIV infection declined by more
than 25 per cent in 22 SSA countries and the gmtaltalence in the whole region decreased
from 5.9 to 5.0 per cent, with 32 per cent fewdldthn being newly affected. In addition, in
Southern Africa, the most affected sub-region, Alietaited deaths decreased by 18 per cent,
passing from 740,000 in 2004 to 610,000 in 2008, partly as a result of a significant
increase in the coverage of anti-retroviral treatmeFinally, during this period, part of the
region experienced an improvement in governancguggested by the shift to fair-and-free
elections and rule of law in seven additional caest (out of 41). The Polity 4 index
indicates that by 2008 at least 17 countries hgdwernance score equal or greater thdn 7.
This improvement may have affected the level anlization of public health resources and
generated a more stable economic environment, whdrectly contributed to a reduction in
USMR.

The main lesson of this cursory review is that @ngled crises (i.e. crises spanning a few
years) in economic, social and political conditialts affect the aggregate USMR trend by

% PovcalNet is a web application providing distribnal data and a user-defined poverty line/PPPstanate

the poverty and inequality measurements for a samleccountry or group of countries (see
http://go.worldbank.org/NT2A1XUWPAccessed 18 April 2011.

* IMF-GFS data indicate that tax and non-tax reveasi@ share of GDP rose between 2000 and 2007 in 28
countries of the region, stagnated in 10 and felséven (Angola, Nigeria, Gabon, Guinea Bissau, lI@am
Zambia and Zimbabwe) including because oil-prodgciountries were affected by low oil prices.

® As discussed in the 2010 UNAIDS global repdbid, p. 29), “the scaling up of treatment is profoundly
affecting sub-Saharan Africa”. At the end of 200@&r cent of adults and children eligible for eattioviral
therapy were receiving it (41 in Eastern and Soutl#drica and 25 in Western and Central Africa)mpared
with only 2 per cent in 2002. Conversely, the eatad number of children who lost one or both parele to
AIDS increased from 8.9 million in 2001 to 14.8 lioih in 2009.

® The Polity 4 index varies between 0 (lack of goeerce and democracy) and 10 (full democracy and
governance).




either slowing down its rate of improvement or dagsits reversal. It is important to

underscore, however, that the extent of a crisieoovery cannot be proxied exclusively by
changes of GDP/c (the variable used in most ofr¢leent literature to predict the impact of
the 2008-09 crisis). Variations in other fast-chaggdeterminants of child mortality must
also be taken into account, as changes in thesgbles can play an important offsetting or
aggravating effect and lead to a decline/increaseshild mortality despite an opposite
variation in GDP per capita.

2.2. Recent literature on the impact of economic @es on US5MR in developing
countries

The literature on the health impact of economicseasiin developing countries follows
different approaches but unanimously confirms téld mortality and malnutrition increase
during severe and lasting crises and decreasesuglthless than proportionally - during
recoveries. For instance, Cutler et al. (2002) shmat in Mexico child mortality rose by 9.2
per cent during the 1982-84 debt default crisis3 p@r cent during the crisis of 1985-89, and
6.9 per cent during the 1994-96 banking crisistuim, Rukumnuaykit (2003) analyzed the
impact of the Indonesian crisis of 1997-8 and satgkthat infant mortality rose from 30 to
48 per 1,000 live births between 1996 and 1998 witlireases recorded in 22 of the
country’s 26 provinces, despite only a moderateicytublic health expenditure, much of
which was made up by donor assistance to the heafitor. Meanwhile, in a study of the
protracted economic decline which hit Cameroun betw1991 and 1998, Pongou et al
(2006) showed that weight-for-age malnutrition rtasse9 percentage points for boys and 3
for girls, with higher increases for children of thers with no education, living in rural areas
and belonging to households with limited assetsutn, Paxson and Schady (2005) found
that that the crisis of the mid 1980s in Peru iR from 50 to 75 per 1,000 live births.
This resulted in 18,000 excess deaths, which weamlyncaused by a 60 per cent drop in
public health expenditures per capita and declineshealth service utilization by
impoverished households. Likewise, Baird, Friedmmad Schady (2007) show that income
shocks have large negative effects on infant murtalhey investigate the relationship
between short-term fluctuations in aggregate incame infant mortality on the basis of 59
DHS covering developing countries accounting foeroy.7 million births. They show that a
1 per cent decrease in per capita GDP is assoontbda rise in mortality of between 0.24
and 0.40 infants per 1,000 live births.

Similar results are arrived at by Bhalotra (201®ownade use of DHS in a broader multi-
causal approach. Her study shows that in Indiadchdalth deteriorated during economic
contractions, though the impact is clearer in rtliah in urban areas. In the former, attended
births, antenatal care, child vaccinations and phebability of treatment for infectious
diseases were found to be lower in downturns. Was due in part to a lower supply of

’ For instance, during the crisis of the 1980s, nh@sin American countries experienced a declinen@omes
and health expenditure. Yet, child health contintetnprove while in SSA it worsened. Possible expltions
of this divergence centre around the poor coverigbe health care systems in Africa; a faster agpm of
child-survival interventions in Latin America; lowgolitical instability and HIV and AIDS spread; dirthe
existence of a network of NGOs which replaced in paveakened public health sector. Of course ethere
exceptions to this rule, as shown by Ferreira actth8y (2009) who analyze the impact on IMR of thesdn

health expenditures experienced by Peru duringiikes of the late 1980s
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public health services, and in part to a lower dedni@r healthcare, as earnings dropped but
also because mothers worked harder and did not &svauch time to seek healthcare for
their children. Her estimates imply that a negaiiveome shock of median size (4.4) is
associated with an infant mortality rise of appmoately 1.4 per 1,000 live births, i.e.
approximately half of the total annual declinenfant mortality in India over the period she
studied (1970-1997). The study shows that the respeness of infant mortality to income
changes is highly sensitive to the sign and exdétite income shock.

Currently there are few studies on the impact & #008-2009 crisis. In early 2009 the
World Bank used a single worldwide IMR-GDP elasgyicestimated over the long period
(1975-2005). Based on this elasticity, and assuraigrge uniform economic collapse of
GDP in all SSA countries, it forecast that theisngould have caused an additional 700,000
infant deaths in SSA (see note 2). In contrasiedfian and Schady (2009) estimated for
SSA an increase of 30,000-50,000 infant deathgaltige crisis of 2009. Yet, as noted in the
introduction, while of interest, these studies rety highly simplified models. For instance,
Friedman and Schady (2009) base their estimatiolysam an IMR-GDP elasticity, country-
specific time trends and the April 2009 IMF projens of GDP, but ignore changes in other
important factors which affected child mortalitcestly.

In contrast, Brinkman et al. (2010) analyzed theant of the food and financial crises on
food consumption, nutrition, and health by relyioig a variety of approaches such as the
‘cost of the food basket’, surveys on food intaked regression analysis of food
consumption scores (FCS) (which reflect diet fregyeand diversity). Their study shows
that the increase in the cost of the food basket @006-2010 forced households to reduce
the quality and quantity of food consumed in neaflydeveloping regions. The social groups
most affected were the ‘biologically vulnerable gpe’ (children, pregnant and lactating
women, the chronically ill) and the ‘economicallylnerable households’ (i.e. the urban
poor, landless, pastoralists, and food-deficit $fisaimers) who spend 50-80 per cent of their
incomes on food. The African middle class (for whiood accounts for 35-65 per cent of
total expenditure) was affected as well betweenldke quarter of 2007 and of 2008, when
the cost of the food basket rose on average bye@gnt in West and Central Africa and 57
per cent in East and Southern Africa. Brinkmanl ¢2@10) also reviewed 24 household-level
food security assessments (ten of them in SSA)wtted by the World Food Programme in
2008, which consistently produced evidence of rédas in the quality and quantity of food
consumed as well as reductions in health caresvgithealth expenditures in response to
increased food prices and reduced income. All fkigparticularly worrying for child
malnutrition which is the cause of an estimated @iRion under-5 child annual deaths
worldwide (bid). The impact was greatest among children of hoalgehwhich were
spending a high proportion of their incomes on pheslories, as they sacrificed the intake of
micronutrients (including salt and sugar) befordu@ng energy intake, with effects on the
prevalence and severity of micronutrient deficiesci



2.3 Theoretical framework: traditional and non-traditional determinants of USMR in
SSA

(i) Theoretical models commonly used to assesspact of crisis on USMRRecent works
(Ferreira and Schady 200Baird et al. 2009)provide stylized theoretical frameworks of the
impact of economic crises on child health in bo#tveloping and developed countries. The
main variables they consider are the consumptidmeafth-enhancing goods (which depends
on household income), the parental time dedicaiechild care, and public expenditure on
health (which acts as a shift variable). A highiaiilevel of income per capita of the family
has a moderating impact on the effect of the crBesed on this framework, the authors
conclude that the impact of such shocks is them#yi ambiguous, as final outcomes
basically depend on the initial level of GDP/c amal the ‘substitution effect’ between
increases in time dedicated to child care by paresio lose their jobs and the drop in their
income which entails a lower consumption of foodedmines and clothing by children.
Studies of developed countries confirm the validifythis theoretical approach and provide
evidence that mortality risks for children doaver in recessions (Ruhm, 2000). However,
this model does not capture well the SSA situatibm.start with, the ‘substitution effect’
between family income and time allocated to chégecby unemployed family members is
not observed in low income SSA countries where @i in family income triggers an
expansion of the labour supply of women, adolescand the elderly, with the effect of
reducing adult time for child care and health-prtimg activities, as shown for instance by
Sollis and Moser (1991) in their classic study amy&juil and by Balhotra (2010) on India.
Thus, in these countries, a recession tends te t#dR, despite attempts to offset the loss
of income of the breadwinner with an increase mifalabour supply. Ferreira and Schady
(2008) also underscore that middle income famitigsto moderate the effect of crises
through a second ‘substitution effect’, i.e. by ueidg savings and non essential
consumption, and by switching from expensive toaghealories. Yet, also this second
substitution effect is of limited importance in S8bharan Africa where 30 per cent of the
population already suffers from chronic poverty amdler-nutrition, and where - because of
low income per capita - the average family alreaggnds 60-80 per cent of its income on
cheap calories and other essential items. Forriostea study by Bibi et al. (2009) suggests
that as a consequence of the 2006-8 food price tiikefood poverty rate and caloric poverty
rate among Malian children rose by around 10 armqEkei@entage points. Children in rural
areas were most affected (due to the incompressétigre of their non-food consumption),
but children in the capital city were able to mainttheir caloric intake due to the much
higher initial share of non-food consumption whilgit them greater room to cut such
expenditures in order to preserve food consump#ana result, in Bamako the budget share
for food consumption was predicted to increase fdghd to 53.9 while in rural areas it was
predicted to rise from 65.6 to only 66.2.

In addition, the framework of Ferreira and Scha2ly08) omits explanatory variables which
are key in a context like that of SSA, i.e. sulesise food production, the prices of food and
medicines, and conflicts (that often are the cawsthe effect of recessions). Furthermore,
while their paper considers the impact of overalblg health expenditure, it neglects the
role of foreign aid to health, as well as the cogifian of health expenditure, in particular the
share of resources assigned to low-cost and higlatéthmeasures such as vaccination
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campaigns, delivery care, and rural water suppiyalfy, unlike in richer countries, in low-
income countries a dip in aggregate income oftdailsn- ceteris paribus- a fall in public
health expenditure, as governments are often urialdelopt countercyclical fiscal policies.
Thus, in these countries, the state offers limitsdrance to its citizens. At the same time, the
poor are unable to borrow to smooth their consumnpénd are thus forced to cut back on
nutrition and health expenditure, to take theildren out of school, and to increase female
labour supply.

(i) Structure of the African economies and USMRmore realistic modelling of the impact
of the recent crises on USMR in SSA must take @toount the specific features of the
region. In this regard it is necessary to undeest¢bat most African economies are highly
dualistic. With the exception of a few nations wushern Africa, between 45 and 90 per cent
of the population lives in often remote rural aredeere it is mostly engaged in subsistence
agriculture. Market exchange and the monetizatioth® economy remain limited. Because
of the absence of storage capacity, consumptiatitcaaed cereal banks which would permit
them to smooth their annual food consumption, nrangl households sell part of their food
crops at low prices immediately after harvest anttipase them during the lean season at
prices of up to three times higher. In additiontrwthe exception of the southern and some
eastern African countries, where many landlessuedys work in large farms, land and
agricultural output are generally distributed infaarly egalitarian way. This means that
average food output data reflect reasonably wellwielfare of most rural households. All
this suggests that the latter and their childrenimpart sheltered from changes in food prices
and aggregate economic downturns, though — bea#ulsek of crop insurance and weak
safety nets — they are more exposed to climatickshand the related fall in food production.
Remoteness and the ‘urban bias’ of public policgoainean that health services are less
easily accessible than in urban areas, while theaspof infectious diseases (malaria above
all) is generally higher. A weakening of healthvéegs or increase in their usage cost during
economic crises is therefore likely to generateeaigr impact in rural areas, where there
exist few private substitutes for public healthvesgs. All in all, it would appear that,
regardless of average income per capita, a higte sifethe population in rural areas may be
reflected in a higher impact of fiscal and prodoctcrises on USMR, but moderate that of
price increases and economic recessions.

(iii) An econometric model of the impact of the @® crisis on child mortalityGiven all
this, the mortality model which best explains chesygqhn USMR during crisis is theaterial
deprivation modelwhich emphasizes the lack of private and publioueses for health.
Indeed, in SSA — between 30 to 40 per cent of editlus take place in childhood due to lack
of health-enhancing resources, as opposed tomasper cent in the advanced economies and
about six per cent in middle income countries (GoriRosignoli and Tiberti, 2008). The
immediate (epidemiological) causes of child deadhs perinatal conditions, measles and
other infectious diseases, diarrhoea, malaria aathutrition. These causes account for
around two-thirds of total child deaths (Black £t2010). In turn, the proximate causes are
poor maternal and delivery conditions, limited ascéo clean water, poor housing and
sanitation and indoor air pollution, limited perabnllness control (both curative and




preventative, such as immunization and malariaisgaypoor nutrition and limited parental
time for child care.

Finally, these proximate causes depend on a sendérlying causes such as household
income per capita, its instability and unequalribstion, limited subsistence food production
(especially relevant in little monetized rural agadependency on food imports, and the
price of food and medicines. These variables atteetavailability of nutrients, clean water,
adequate housing and sanitation, and the abiligdtipt appropriate personal illness control.
Other key underlying causes are the community andily structure and the level of
education of the parents (of the mother in paridulas well as the mother’s time for
childcare, feeding and seeking health care. Intexidione should also consider that the
current public expenditure on health, housing, watel sanitation, child care, food subsidies
and nutritional support affect USMR over the shtatm, while public expenditure on
investment in infrastructure and education affattever the long term. In the African
context, an additional determinant of USMR is theeinational aid to these sectors, as public
health and sanitation expenditure crucially depesdforeign aid for up to fifty per cent (see
Annex1 Table2). A major problem is that only a tshare of public expenditure and foreign
aid is allocated to primary health care (PHC) pasogmes like basic health services,
immunization, promotion of breastfeeding, materaatl delivery care, malaria and AIDS
control, and rural water supply which are costeiéfit and well targeted on the pSor.

In addition, as noted above, since the mid 1980& ®8s affected by a wave of conflicts
which raised the number of refugees and interrdiiplaced people, and the related number
of child deaths due to violent causes, starvatimhiafectious and waterborne diseaS€xur
model also includes the prevalence of HIV. Unlikeen epidemics that produce their effects
quickly, the impact of HIV extends over two decadeih the result of shifting upwards the
long term mortality curve of adults and, to a lestegree, of children. Finally, for the reason
noted in section 2.1, our model includes an indesteonocracy (an improvement in which is
expected to reduce USMR) and a conflict dummy (Whi expected to have the opposite
effect).

A key methodological choice concerns the seleatioifie explanatory variables to be used to
explain the USMR changes over time. The main chagcédetween the proximate and
underlying causes of USMR. Though the distinctietmeen these two sets of USMR causes
adds clarity to the analysis, the meta-productiomcfion linking immediate and underlying
causes of child mortality is far from precise. Hois reason, as well as for reasons of data
availability, our model mainly uses as explanategriables the underlying causes of
mortality, though it also includes the coverageirafnunization and improved water and
sanitation which are proximate causes of child alityt as - for the reasons given above -

8 Up to 90 per cent of public health expenditurealiecated to administrative tasks and urban refemal
university hospitals which cover only part of thdvan population while PHC remains underfunded. rAilsir
pattern is observed for the ODA to the health gedtothis regard, in 1998 UNICEF launched the 22D/
Initiative’ which aimed at ensuring that at lea6tf#r cent of public health expenditure and ODA waiézcated
to PHC.

9 Such rises are of limited duration and USMR usuedturned to pre-crisis levels in 2-3 years after shock.
However this is not true in countries such as Caag Sudan where internal conflicts become endentide
the displacement of refugees and distress migradiok a long time to solve.



public expenditure on health proxies only in pad toverage of these interventions. In view
of all this, the explanatory variables retained éor theoretical model are the following

(noting in parenthesis their impact on USMR basadh®ory): per capita GDP in constant
international prices, which takes into account geasnin economic activity and prices (-);

Gini coefficient of the distribution of income (#atio of food prices to consumer price index
(CPI) (+); per capita food availability, i.e. dontiegproduction plus imports (-); the share of

food imports on food availability (+); governmenipenditure on health as a share of GDP (-
); per capita external aid on health (-); privatalth expenditure as a share of GDP (-);
immunization coverage (-); coverage of improvedawaburces (-); infectious diseases (HIV
and malaria prevalence) (+); literacy among 15-&dryold females (-); parental time for

child care (-); democracy index (-); and conflidtsnmy (+).

(iv) Data limitations.The USMR data used in this paper do not come frational death
registration systems (which in SSA vastly undermrephe number of deaths) but from time
series estimated by the Inter-agency Group for Mibyt Estimation (IGME)° These time
series are obtained by interpolating a spline traeomss the (relatively few) USMR data
computed on the basis of WFS, DHS, and MICS suneeyk— in a few cases (e.g. South
Africa) — national registration systems. Howevéngce there are typically 2 to 4 surveys per
country spread over a 15-20 year period, and simig seldom do such surveys coincide
with years of crisis, the IGME time series are higinended, and thus are more appropriate
for capturing long term changes in USMR than itsrslerm variations. In addition, survey-
based US5MR estimates are usually constructed amge® of USMR for five-year periods
prior to the survey, and are thus unlikely to ceptihe impact of a yearly shock occurring
over that period. In order to reduce — if in parthese problems, for the estimation of our
model it was decided to use only USMR data lyingtmspline computed on the basis of the
latest available sources and not data obtained é&xmapolations. In other words, if the latest
sources used by the IGME to derive the spline oMB5are dated 2006 for example, this
country enters into the regression for the peri®@512006. Despite these limitations, if used
as part of a panel of countries/years, these dH&a omportant information about the
variation of USMR. A decomposition of the total UBRMvariability of our panel of 40
countries over 13 years (1995-2007) confirms tlB3ap@& cent of the total variability is due to
“cross-country” variations, 9 per cent to changageft time”, and the remaining 8 per cent to
an unexplained residudl.

% The IGME includes experts from UNICEF, the Worlér®&, WHO and the United Nations Population
Division (see http://www.childmortality.org/)
" The method used for the decomposition of the it of USMR across countries or years is thelgsia of

variance (Edwards, 1985) and the computation eEgtered statistic as rate of partial on total sfisquare: a
measure of the percentage variability due to eatdgorical variable. The results are presentedabelo

Source | Partial SS df MS F Prob > F eta-sq
+
Model | 3166447 67 47260.4069 15 6.71 0.0000 0.9106
|
country | 2885053 43 67094.2721 222 .48  0.0000 0.8297
year| 284447 24 11851.9912 39.30 0.0000 0.0894

Residual | 310923 1031 301.574923
+
Total | 3477371.01 1098 3167.00456
Number of obs = 1099 R-squared = 0.9106
Root MSE  =17.3659 Adj R-squared = 0.9048




Second, the data on the distribution of income anmlincidence, and parental time for child
care are very sparse and of mixed quality. For thason, these variables could not be
introduced in the regression analysis. Third, thedct of changes in the real households’
incomes and food prices were proxied by changesahGDP/c (which reflects both effects)

but to fully capture the impact of food prices weoaintroduced the ratio between the index
of food prices and total consumer price index. [Hier variable helps to estimate - although
only in part - the impact of an upsurge in foodces (relative to total consumer prices) on
US5MR. Indeed, when food prices grow faster than-fomd prices (as it normally happens

during food crises), the real income of househeldspecially that belonging to the poorest
deciles - deteriorates faster as their budgetgelg devoted to food items.

As a result of the above data limitations — paléidy those related to the measurement of
US5MR - the variables used in regression suffer feomunknown measurement error which
may bias the regression parameters. In additian,irtipossibility to include in regression

analysis key determinants of USMR may cause antechitariables bias, possibly affecting a
few regression coefficients and the unexplainettluvas. To check whether our model (Table
2) suffers from such omitted variable bias we fm Ramsey RESET test (Ramsey, 1969).

The test rejects the null hypothesis that modelrifmemitted variables. This problem is of

difficult solution due to lack of data for a fewnables (income inequality, malaria mortality,

etc.) particularly for the 1990s. However, the aeountry fixed effects estimators reduces
this problem and the related bias. An overall dption of the data used in the model in

provided in Annexl1 Table 1.

(v) Regression result3he regression analysis was carried on the basasno&cro-panel of
40 countries and 13 years (1995 to 2007) includirtpeoretical total of 533 observations
which fell to 439 due to missing ddtaTable 1 presents the correlation matrix among the
explanatory variables included in the regressiordehqresented in Table 2. The only
variables with a relatively high pairwise corredatti(i.e. 0.62) are HIV prevalence and female
literacy. This correlation matrix, together withsaree-plot of its eigenvalues that is not so
steep (the relative values of all eigenvalues ds@at a low rate), somehow comforts us that
the estimation is not affected by serious problefrmaulti-collinearity.

2 The test consists of adding new variables (i.e.niodel’s independent variables at power 2, 3-e#6, y*,
yi*) to the right side of the model and performingFatest to verify if the parameters of these nevaldes are
jointly equal to O (i.e. non significant)

13 Estimation of the short term impact of the crisesUSMR could have been carried out in two otheysva
First, by utilizing DHS micro data, as done in Bathd (2010) and Friedman and Schady (2009). Thisagzh
would have required a huge investment in manipuiai6 DHS available for SSA for the years considere
while not allowing totake into account changes iacno variables such as public health expendituxe, A
second approach is an ‘event analysis’ in whichtests the relationship between changes in USMRitarfdst
changing determinants (GDP/capita, income inequaditd so on) using only the years of crises (&hents’).
This approach is not practicable either as the IQMEMR data vary little in the cases of recessiamihe, and
price rises.
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Table 1: Correlation matrix of explanatory variables of the overall model

Food
Improvec Food pricé Gvmt Food Ex_terna I_:emale imports . Conflict
GDP/g HIV exp on|resources/ aid on |literacy| ImmunizDemocrac
water& Index/CP (% total ; dummy/
(In) . | preval health | (prod+ |health/q (age coverage index h
sanit (In) (% gdp)| import) | (In) | 15-24) food variable
0 gdp) 1mp resources)
GDP/c (In 1
Imprwater<$ 0.59 1
sani
HIV prev 0.44 0.47 1
Food pric
Index/CPI (In 001 -0.03 0.10 1
Gvmt exp o
health (% gd 0.18 0.34 0.47 0.13 1
Fooc
resources, -0.01 -0.10 -0.22 0.09 -0.05 1
(prod+import
External aid o
health/c (In 0.02 0.09 0.11 0.24 0.46 -0.01 1
Female literac
(age 1544 0.53 056 0.62 0.15 0.42 -0.03 0.25 1
Food import
(% total foor 0.39 0.33 0.17 0.04 0.17 -0.46 0.08 0.27 1
resource:
Immuniz 15, 941 025 005 039 002 029 029 007 1
coverag
Dem?ﬁgaec) 013 014 032 010 0.38 010 007 027 003 023 1
Confilct
dummy -0.28 -0.11 -0.21 -0.22  -0.26 -0.13 -0.17 -0.24 170. -0.15 -0.27 1
variable

Source: authors’ calculation.

As for the choice of the econometric estimator, thacro panel data collected for this
research demand that the procedure chosen forstireation of USMR takes into account
that each country is observed over 13 periods. €dtienation procedure takes therefore the
following form:

Ye =@ +% bty +¢€ 1)

wherey is the dependent variable (USMR, or an inverttindsformation of it)x is a vector

of explanatory variables, the subscripendt represent respectively the countries and years
of the panelg ajoint error term (idiosyncratic error) for cousts and time periods, aral
and b the parameters to be estimatédiurn,u takes different meanings depending on the
econometric specification adopted: it could be>adi parameter varying from country to
country (under the fixed effect specification) asutd be a random variable (under the
random effect specification). Generally speakingr fmodels consisting of panels of
aggregate macro data (as in this case), the fikedtespecification is the best choice. The
Hausman test (Baltagi, 2008) confirmed that sudtifigation is the most appropriate under
these circumstances, and is preferable to a ramedf@ot one. Table 2 presents the results of
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the best model obtained in regression analysigddfsendent variable is the logit of under-
five survival rate (USSR), a transformation of th&eMR.**

Table 2.Results of the regression analysis on the logid%$%R for 40 Sub-Sahara African countries,
1995-07

Dependent variable:
logit(U5SR)=In((1000-USMR)/U5MR)

Explanatory variables Coefficients p-values
GDP/c (In) 0.1295 ***
Improved water & sanitation 0.0068 ***
HIV prevalence -0.0210 ***
Food price index/CPI (In) -0.0194 *
Gvt exp on health (% GDP) 0.0199 ***
Food resources pc (production + imports) 0.1263
External aid on health pc (In) 0.0437 ***
Female literacy (age 15-44) 0.8239 ***
Food imports (% total food resources) -0.1040
Immunization coverage 0.0005 *
Democracy index 0.0086 ***
Conflict dummy variable -0.0154
Constant 0.0124
Observations 439
Countries 40
F-value 66.82
Rsg-within 0.6745
Rsqg-between 0.4054
Rsqg-overall 0.5066

Source: authors’ calculations. Note: * p<.10;p%.05; *** p<.01

All parameters have the signs expected on the lodidise received theory. An increase in
GDP per capita determines a statistically significanprovement in the U5SR. Child
survival also increases in correspondence with avgal water and sanitation coverage,
government health spending as a share of GDP, nattaid to health, female literacy,
immunization, democracy index, and per capita feedilability. With the exception of
conflicts, all estimated parameters are statidyicaignificant. In turn, as expected, the
prevalence of HIV appears to have a large andsstaily significant effect on the survival
rate of children of up to 5 years of age. A similaless pronounced effect is observed for the
ratio between the food price index and the consymiee index, and for the share of food
imports on total food availability. Overall, thetiesates are satisfactofy,although the R

14 Reliance on the logit of USSR — that is In((100BMR)/U5MR) — presents a number of advantages: such
variable ranges from — infinity to + infinity, thdistribution of its residual is normalized, lineation of the
time trend, and permits better fitting of the data.

!5 These results are unlikely to be affected by motsl of reverse causation. In this case the Graegers not
useful given that in our dataset each variableahd®st 13 observations. It is thus more apprapt@deal with
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indicates that additional factors could be intrasia the regressions analysis or that a better
measurement of the dependent variable would impttez@verall fit of the model. Finally, in
order to obtain more robust estimates, the modslegtimated on all SSA countries, and not
on subgroups thereof. The estimated parameters rdpuesent the mean effect of each
variable on U5SR for the entire period 1995-200@ &or the whole continent. However,
these parameters are likely to differ by sub-regiand sub-periods. Some prudence in the
interpretation of the results is therefore needed.

A Wald test (Phillips, 1988) was carried out alsoverify whether there had been a break in
the USMR trend between 1995-2000 and 2001-7. Teaowe computed the interaction
parameters between the 2001-7 dummy and the okipdaretory variables. The test rejects
the null hypothesis that all interaction parameteese 0 and confirms that there was a
structural break in the USMR trend during this peri® As shown by the values in Annex1
Table 2, the USMR determinants which contributedstito the structural break were the
drop in HIV prevalence, the rise in GDP per cagitgproved water coverage, higher private
expenditure on health, external aid to health, fem#eracy, and improvements in the
democracy index.

In particular, we are interested to see to whatrex¢ach explanatory variable contributed to
US5MR changes over the two periods. We thus caledl#éite positive or negative impact of
each variable on US5MR for the periods 1995-2001 20@1-2007 by equalizing the change
in USMR over 1995-2001 (and later over 2001-20G¥)lte sum of the change in each
variable multiplied by its parameter, to which vwaglad the error term. In symbols:

k
DUSMR= DX, +r )

i=1

Where LX; is the difference of theth explanatory variable between the end and the start
the period considered (1995-2001 and 2001-20Q7¥ the regression coefficient of the i-th
variable andr is the difference between the overall predictednge and the summed
changes produced by all explanatory variableserptriod considered.

The results of this exercise are revealing. Fifstlipa comparison of the results obtained for
the two periods shows that the factors respongdiiehe comparatively slower decline in
US5MR over 1995-2001 were different from those wheetused its rapid decline over 2001-
2007. During the first period (Figure 1, top pan#ie six most important (positive or
negative) changes that affected the change in USMR in order of importance: per capita

this problem in theoretical terms. In this regamlerse causation makes no sense in the majorithyeaklations
in Table 2. For instance, it is not plausible thatincrease in USSR can improve current (or laggddpP per
capita, the prevalence of HIV/AIDS, food productidood imports, food availability per capita, thikelihood

of conflicts, and improvements in democracy. Thi @ases in which reverse causation might be piéeisire
those between foreign aid and public health exgereli But this would presume a ‘rational’ aid aiion by
donors to countries with low U5SR, while the liteir® shows that aid does not privilege the LDCsrelohild

mortality is highest. It also shows that aid and/eyament expenditures on health and fresh wateplglip

poorly targeted on the needs of the poor. As natemle, the RESET test suggests that the paranmeighs be
biased by the omission in regression analysis dlbkes discussed in the theoretical section - sicimncome
inequality and malaria incidence.

18 The test is mostly useful to see which explanat@njables affect the most the structural change.
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external aid to the health sector (which rose filbB1to 4.2 international dollars in constant
prices between 1995 and 2001), the increase ofléeftitaracy, the expanded coverage of
water and sanitation, the rise in HIV prevalende tmprovement in democracy and a
moderate increase in government health spendingalde of its poor performance during
this period, growth in GDP per capita contributétlel to the reduction of USMR, and the
same can be said for vaccination coverage whignatad or declined.

During the period 2001-7, the ranking of the USMiR/ers changed considerably (Figure 1,
lower panel). While gains in aid per capita to Heaihd female literacy (although inverted in
comparison with the previous period) remained trestmmportant determinant of USMR,
the GDP growth recovery (followed by improved sas®f water and sanitation) and an
upswing in vaccination rates too, had a percepgffiect in driving down USMR. Finally, the
decline in HIV prevalence had a large effect on deeline of child mortality in low and
middle income African countries, and was no longesource of its rise in the high income
ones.

Figures by sub-regions (not shown here for reasnspace) also show some important
variations in terms of the factors that influendbd mortality decline across high, medium
and low income African countries analyzed. Thetfagference concerns - as noted - the
importance of HIV in the comparatively high incoi&ican countries. The second concerns
the negative impact on USMR of the decline in fesdilability from 0.350 to 0.328 tons per
capita over 2001-7 recorded in low income countildss decline caused an increase of 2 per
thousand live births in USMR and a further increasethe food dependency. The third
difference concerns the relative importance of deoy, which turns out to be higher in the
middle income countries of the region.
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Figure 1. Contribution of each explanatory variable to treerease of USMR per 1000 during the
period 1995-2001 (top panel) and 2001-2007 (lovesret)
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Source: authors’ elaboration.
Note: changes in average contributions are expdesseabsolute terms (per 1,000 live births) andheac

determinant’s contributionn is estimated by the efsé DX, as discussed in (2).
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Figure 1 (top panel) provides information aboutvhe&ables which played a role in reducing
US5MR between 1995 and 2007. As noted, the impoetamfca variable depends on its
regression parameter multiplied for the extent athevariable change over the periods of
observation. However, Figure 1 does not tell ustwha ‘elasticities’ of USMR are in
relation to its determinants, i.e. the per centngeain USMR in relation to a one per cent
change in each of its determinants. This is précige information that the policy makers
needex-antefor orienting future interventions. This informatti is presented as a graph in
Figure 2. It broadly confirms the findings of thtefature but with a few particular twists.
First of all, it appears that female literacy (&lEgy/(e) = -0.44) dominates by far that of all
other variables. For instance, in a country witd®sMR of 200 per 1000 live births and a
female literacy rate of 40 per cent, an increasthénlatter by 30 per cent (bringing it to 52
per cent, a feasible policy target) would reduceMB5to 174 (200 — 200*0.3*0.44).
Likewise, doubling female literacy (from 40 to 8@rpcent — an ambitious target to be
achieved over, say, a decade&yould reduce USMR to 112 per thousand live birtR0( —
200*1*0.44).However, while increasing female literacy bring®atblarge reductions in child
mortality, efforts to raise primary and secondagnéle school enrolments and broaden the
coverage of adult literacy campaigns take a conside amount of time. The other most
efficient (although in the medium term) intervemsoin lowering child mortality are raising
the coverage of improved water and sanitation su@k -0.26), reducing the prevalence of
HIV (e = 0.9) and expanding immunization coverage=(-0.04) which can generally be
expanded over a shorter period of time. As we gék in the simulation exercise, per capita
GDP (e = -0.11) has a significant impact on chilortality but — in a SSA context of a little
monetized rural sector characterized by high leg€fsod self-consumption — changes in the
latter should be considered together with variaimonper capita food availability (e = -0.05).

Figure 2 also shows that public health expenditumd health aid contribute to reducing
US5MR though with lower elasticities (respective.05 and -0.035) than those of specific
health interventions such as improved water andatam supply which are both more cost-
effective and better targeted on poor families vehokildren face a higher risk of child

mortality. In fact, Figure 2 lends concrete suppirtthe policy of restructuring public

expenditure and foreign aid to health in favourpamary health care (PHC) interventions
that would have a large impact on child mortaliDespite its low elasticity (0.017), the

upsurge of food prices relative to the overall @Rireases child mortality; in turn, it is

important to stress that improvements in democraey desirable not only for their own

intrinsic value but also in terms of their moderatg important effect on child mortality.

Finally, conflicts and dependence on food impopgear to have negative but limited effects
on USMR.
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Figure 2. Elasticity of explanatory variables on USMR measuat their 2004-07 mean
values
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Source: authors’ elaboration.

3. SIMULATING THE IMPACT OF THE FOOD AND FINANCIAL
CRISES ON U5MR

(i) Approach to the simulation

We use the econometric model in Table 2 to assesextent to which the crisis of 2008-09
affected USMR in SSA’ To do so, we estimate the value of USMR for thivee years
under the ‘crisis scenario’ by assigning to theedminants of USMR their observed values
for these two years. This is particularly importéot the ‘fast changing determinants’ of
USMR (i.e. GDP per capita, food prices, public englieure on health, per capita food
production, international aid to the health sectood imports, immunization coverage and
HIV prevalence) but less so for the ‘slow movindgedminants’ of USMR (female literacy,
democracy, conflicts, and coverage of improved watel sanitation infrastructure) which
evolve slowly, if at all, over the short term. Wheeh compare the number of under-5 deaths
simulated under this scenario with those predictedier the ‘no-crisis counterfactual
scenario’ in which the determinants of child matyaare given the values they would have
taken if the favourable trends observed over 200@ZZhad continued also in 2008 and 2009.
From the difference we obtain the impact of the&080 crisis on the number of child deaths.
The hypotheses followed to determine the changekédnexplanatory variables in the two
simulation scenarios are summarized in Table 3Jenthieir numerical values are shown in
Annex1 Table 3 and are discussed hereatfter.

17 Zimbabwe and Somalia were excluded from the sitimila; the first because of the unique and profound
nature of the 2006-9 socio-political-economic a;ishe second because of lack of data.
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(i) ‘Crisis scenarid

The following assumptions were made on the bakigbserved data produced by a few
international organizations. We discuss first thmnges observed for the fast changing
determinants of USMR. Despite SSA’s low internasibimtegration'® its growth rate of GDP
per capita fell from 4.6 per cent over 2004/7 @ 3er cent in 2008, and -0.1 per cent in 2009
to return to 2.6 per cent in 2010 (IMF 2010). Theclthe in GDP per capita was more
pronounced among the middle income than the lownrecountries of the regioib(d). The
IMF attributes the region’s relative resiliencetbh@ sound economic policies (low inflation,
sustainable fiscal balances, rising foreign exckargserves, and declining public debt)
implemented during the last decade, which allowedladoption of expansionary policies to
offset the effects of declines in world trade, cowoality prices, and capital flows. Such real
GDP growth data incorporate the effects of highmodf prices (which increase the GDP
deflator and therefore reduce the real GDP) as a&lbf the decline in GDP due to the
recession.

Under the 2008-09 crisis scenario food prices dster than the consumer price index and
this contributed to an additional decline in howsdl’ food purchasing power. Over the
period 2004-07 the food price and consumer pridexes grew annually by 6.5 and 7.7 per
cent respectively, while in 2008-2009 their anngedwth was by 7.7 and 4.9 per cent
respectively. This faster increase in food prigeselation to the Consumer Price Index can
be highly detrimental to child health as, duringses, households devote a larger share of
their consumption budget to food (see Bibi et 2009) and - as a consequence - are more
affected by an upsurge in food prices. The hedltthddren — especially those belonging to
households in the poorest income deciles — is liddety to be more affected by changes in
the prices of food items than of non-food items.

In turn, food availability (production plus impoytsse in three quarters of the countries of
the region in 2008 and in half of them in 2009. IRubxpenditure on health as percentage of
GDP was assumed to evolve in line with total gomeent expenditure on GDP, which
continued growing in the majority of the SSA coigdras a result of the new global
emphasis on protecting the social expenditure andiseal stimulus in 2009 (see Annexl
Table 3).

18 SSA is on average less integrated than other dpiveg regions. Its increasing trade integratiorhwithina and
East Asia somewhat shelters it. Because of thésrelgion was slightly less affected by the crisiswever, SSA is
far more dependent on international aid which witected by the crisis in the OECD countries (seer)a
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Table 3. Hypotheses (and related data sources) made aheutcrisis scenario’ and
counterfactual ‘non crisis scenario’ to simulate gotential effects of the food price rise and
financial crisis of 2008 and 2009

Changes in the Changes in the counterfactual

Explanatory variables o - L -
crisis scenario scenario (i.e. no crisis)

Average 2004-2007 growth rat
for IMF estimates for per capit
GDP (real) in international
dollars

D

IMF estimates for per capita
Per capita real GDP (In) GDP (real) in international
dollars

152

Constructed based on food pnébéverage 2004-2007 growth raf
. .. " lconstructed based on food prig
index and consumer price indgX s

. index and consumer price indg
collected by the National

o @

Food Price Index/Consumer Price Inde

X
x

In L ) collected by the National

" Statistical Offices (and surveye tatistical gffices (and surveyed
by ILO LaborSta) by ILO LaborSta)

Per capita major food availability Constructed based on GIEWS ﬁ‘gﬁ;ﬁ%ﬁégosgggzgrg\fgsvrgte

(domestic production + imports) (FAO) dataset for cereals

(FAO) dataset for cereals

Average 200-2007 growth rat
constructed based on GIEWS
(FAO) dataset for cereals

Constructed based on GIEWS

Ratio of food imports on food availability(FAo) dataset for cereals

=

Government expenditure on health (% JI F estimates for General Average 2004-07 growth rate ¢
GDP) P overnment Total ExpenditurelMF estimates for General Go
on GDP Total Expenditure on GDP

—

Average2004-2007 growth rat
constructed based on OECD
Development Assistance
Committee dataset

Constructed based on OECD
Per capita external aid on health (In) |[Development Assistance
Committee dataset

Average 200-2007 growth rat

Immunization coverage UNICEF-WHO estimates i

(ceiling at 100 - full coverage)
Improved water & sanitatic Average 200-2007 growth ral |Average 200-2007 growth rai
HIV prevalence g(')\éngS estimates for 2008 ar Average 2004-2007 growth rate
Private exp on health (as % of GDP) Average 200372frowth rate| Average 2004-2007 growth rate
Female literacy (age 15-44) Average 2004-2007 draoate | Average 2004-2007 growth rgte
Democracy index As in 2007 As in 2007
Conflict dummy variable As in 2007 As in 2007

Source: authors’ compilation.

In this regard, a recent UNICEF study which revidw€6 IMF country programmes (Ortiz
et al. 2010) confirms that out of 45 SSA countri€) increased the total public
expenditure/GDP over 2008-09, while in 38 out ofrddl total public expenditure increased
during the same peridd.In turn, foreign aid to the health sector was as=iito evolve as
suggested by the OECD Development Assistance Cdaardataset, i.e. it declined in 11 out
of 42 SSA countries in 2008 and by as many as 2009 (see Annexl Table 3). In turn,
DPT3 immunization coverage declined or stagnatduhlhof the SSA countries in both 2008
and 2009 as suggested by the UNICEF-WHO estimdtemlly, HIV prevalence was
assumed to have changed as suggested by the UNédb8ates of December 2010, i.e.
with no change in relation to 2004-7 in about ludithe countries, and with a greater number
of declines than increases in incidence rategi®rémaining countries (Annexl1 Table 3). As
for the slow changing determinants of USMR, we as=th that access to drinking water
supply, and female literacy evolved according ® titend observed over 2004-07. Also the

¥ The same study suggests that total public expared®DP will increase in 2010-11 in 25 out of 45ASS
countries. In turn, total public expenditure inlreams is expected to rise in 36 out of 45 cowstri
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number of conflicts and the level of democracy wassumed to remain at the same level of
2007.

(iii) Counterfactual ‘no crisis scenario

In the counterfactual scenario it is assumed that determinants of USMR continued
developing according the trend observed duringptireod 2004-07 (see Table 3, last column,
for the detailed hypotheses followed under thimnade). In particular, concerning the fast
changing determinants of USMR, it was assumedttieateal GDP per capita as well as food
and consumer prices were assumed to grow at thager@nnual rate observed over 2004-
07. Likewise, food production (and availability) asll as the share of food imports on total
food availability continued to evolve at the samagerobserved over 2004-07. At the same
time, also government health expenditure as a sifaBDP, per capita foreign aid to health,
immunization coverage (with a ceiling of 100 pentyeand HIV prevalence were projected to
evolve at the rate observed during 2004-07. AsHerslow changing determinants of USMR,
we assumed — as in the other scenario — that atcedisnking water supply and female
literacy evolved according to the trend observeer @004-07, while the number of conflicts
and level of democracy were assumed to remaireagdame as in 2007.

(iv) Simulation results: how large was the crisigoact on USMR?

The results of the simulation are summarized inldab which provides, country by
country?® the changes in the level of USMR over 2008-09¢ilation to the counterfactual
scenario (column 1) and the number of additionaildcldeaths in relation to the
counterfactual scenario for 2008, 2009, and 200& 2009 (columns 2 to 4). Table 4
provides also data on the increase or declineemtimber of child deaths (always in relation
to the counterfactual scenario) due to each of fast changing determinants of child
mortality (columns 5 to 12). This information isopided separately for countries and regions
which experienced an overall increase in child laeah relation to the counterfactual
scenario and for those which experienced a decline.

Table 4 shows that — contrary to most expectatiooger 2008-09 there was a slight decrease
in the absolute number of under-5 deaths in coraparwith the counterfactual scenario.
This unexpected overall outcome results from twotually offsetting effects, i.e. the
negative impact of the food-financial crisis, artk tpositive impact of improvements
recorded in 2008-9 in several determinants of amédtality in relation to the counterfactual
scenario.

Indeed, if we disaggregate these overall decreaselsild mortality by USMR determinant,
we find that the decline (in comparison with theuterfactual) in GDP per capita growth
recorded in 2008 and, to a larger extent, in 2089%duse an increase of 20 thousand child
deaths for SSA as a whole, while the upsurge ofl fpoces compared to total consumer
prices generated an additional 7 thousand childhdea relation to the counterfactual
situation (Table 4). The joint impact of the foodcp shock and international recession
(around 27 thousand additional child deaths) regss however, only 0.6 per cent of the 4.2
million annual child deaths in SSA, and can theneetwe considered well within the margin of

20 Zimbabwe was excluded as it experienced hypetiafian 2008 and a 19 per cent drop of GDP (IMF®01
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error of the estimated model. As shown by Tablehé, impact of the food and financial
crises varies considerably across the region. bhdé® increase in child deaths due to the
2009 recession affected the African countries ny d#fferent ways, because — as noted — not
all of them experienced a sizeable slowdown of Gi2P capita growth in 2009, while in
2008 only seven countries experienced a negative Gbwth?*

However, our simulation shows that the food prioe &nancial shocks were not the only
factors affecting child mortality in 2008 and 2008deed, the SSA countries witnessed also
changes in other fast changing determinants ofiahibrtality. In both groups of countries
(panels A and B of Table 5), a slow down or staigmatn immunization rates (whether
related to the crisis or to other factors) in fielato the counterfactual appears to have caused
some increase in child deaths. In the second gobupuntries, i.e. those which recorded an
overall increase in child deaths (panel B Tablechjld mortality was affected also by a
slower than expected decline in HIV prevalence ¢jidg due to a slower than expected
increase in the coverage of anti-retroviral druge tb the crisis), a decline in external aid to
health, and an increase in food imports. Howevehadth groups of countries an increase in
food production and the preservation of public treaxpenditure counterbalanced the
increase in child mortality due to the food prigisis and financial recession, the stagnation
in immunization and other factors. In additionthe first subgroup (panel A Table 5), rising
international aid to health, a decline in food impand a faster than expected decline in HIV
prevalence more than offset the increase in chitdtality due to the price and recession
shocks of 2008-09.

All in all, Tables 4 and 5 indicate that — as aulesf all these effects — the years 2008 and
2009 witnessed a decrease of around 15,000 undeafhs in relation to the no-crisis

counterfactual scenario (with confidence intervalsging between -90 and +60 thousand —
see Annexl, Table 4), but without the food andrfaial crises an additional 27,000 children

would have been saved from death. In addition,hef 42 countries analyzed only two

recorded an increase or no change in the USMR latioa to the year 2007 (Eritrea and

Madagascar).

In conclusion, the findings of our simulation exesecsuggest that in SSA the impact of the
food and financial crises was far less pronounbed &anticipated by most analysts. Indeed,
our simulation results suggest that in 2008-09 nibenber of children who died before
reaching 5 years was slightly lower than that weilkdhave had under a no-crisis scenario.
This result is explained by favourable trends obsgrin 2008 and 2009 in some
determinants of USMR which are usually ignored iostranalyses. Indeed, while food prices
rose in most SSA countries in 2008 and remaineddbycat that level in 2009, the recession
induced by the financial crisis had only a limiepth and duration (particularly among the
low income SSA countries), public health expendituras protected in most countries, aid
flows to health were maintained or increased inf udl the SSA countries, and food
production and availability rose in many counteéshe region.

2L In 2009 only 16 countries out of 44 recorded aati®g growth in GDP/c, and of these six saw thelfG
drop by less than one per cent (IMF 2010).
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The limited impact of the 2008-09 crisis on chilcbntality is due also in part to the
unavoidable limitation of our model. Firstly, thearpmeters of the econometric model
presented in Table 2 were estimated over 1995-2@07 period during which there were no
major economic downturns and food price crisis.Sparameters may therefore not fully
capture the impact of the 2008-09 crises, whils itkely that the USMR elasticities of the
observed changes in GDP per capita and food pmmesased during the crisis. An ‘event
approach’ to the estimation of the crisis (whiclswat feasible due to data problems) would
have generated substantially higher elasticitie @rhigher number of child deaths during
2008 and 2009. In this sense, our estimates ohddéional child deaths due to the 2008-09
crises should be considered a ‘lower bound’ ofreyeaof estimates obtained with alternative
econometric approaches. In addition, as notedhbsexction 2.3, while the IGME US5MR data
are the best available, they are nevertheless ernaliully capture the short term impact of
crises. Yet, even assuming that the GDP per capitafood price elasticity of USMR were
three times greater than those estimated by ouremtte impact of the 2008-09 food and
financial crises on child mortality would have rened very modest, i.e. they would have
generated an additional 81,000 (27,000*3) childtlsean relation to the counterfactual
scenario. This would have increased to 39,000 (8Ls@inus 42,000) the number of child
deaths due to changes in all variables. Thirdly,emonometric model used for the simulation
of the impact of the crisis does not take into aote- because of lack of data — the changes
in income inequality and other variables, i.e. glraana which vary markedly during the
business cycle, and which may have aggravatedrtpadt on child mortality.

Our analysis shows also (Figure 3) that the imp&tie food and financial crisis of 2008-09
varied considerably across countries. The counteesrting an absolute increase in child
deaths in comparison with the counterfactual seen@rables 4 and 5, panel B) mainly
belong to the Sudano-Sahelian region, the Horn foic# as well as non-Coastal Central
Africa and Eastern Africa. In these 19 countridse years 2008-09 witnessed a surge of
47,000 child deaths in relation to the counterfactscenario. In a second group of 23
countries — mainly from Coastal West Africa and tBetn Africa — in 2008-09 there were 62
thousand fewer child deaths in comparison withcihenterfactual scenario (panel A Tables 4
and 5). A comparison of Panel A and B of Table &hthat this differential child mortality
behaviour of these two subregional groups is duth¢odifferent intensity of the 2008-09
crisis they experienced as well as to the difféaéninpact of other determinants of child
mortality (food production, food imports, publicpenditure on health, foreign aid to health,
HIV, immunization rates and so on) that can afféxth positively and negatively, child
mortality even under economic upheavals. While riflation between the crisis and these
variables is a complex one, ignoring their impant ahild mortality leads to a distorted
picture of the health impact of the crises.
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Figure 3. Map of Africa representing the variations (negatbr positive) in child deaths due
to the 2F crises in relation to the no-crisis ceuiaictual scenario.
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Table 4.Changes in USMR, number of child deaths, contrdyutf main USMR determinants for
2008 and 2009 combined (all in relation to the terfactual scenario).

D DU5 DUS DUS Food GOV 400 Externa . 7000 .
USMR deaths deaths deaths GDP/c Price health o i “hiqto 'Mmportonimmuniz. , o i Resid
2008-9 2008 2009 2008+9 ndexf outlays oo reehealth JOMESUC  rate Top o
CPI (% gdp) food prod
A. Countries (23) which experienced a decline emhhmber of child deaths in relation to the coufatetual scenario
Swaziland -21.6 -109 -1392 -1501 15 4 -138 -28  -1192 -145 -68 -23 74
Liberia -18.3 -2582 -2771 -5353 51 13 -1455 364 -4423 -94 126 -15 80
Equ Guine -4.8 -10  -137 -24C 13¢ 9 -17z -3 -1E 1 -12¢ -62 -2
D.R. Congo -3.9-12901 -9945 -22845 1277 412 -4878 -472 -24334 -212 5419 0 -58
Rwanda -3.5 -1498 -1333 -2830 -267 1 -621 -1153 -1277 -118 261 328 15
South Africa -3.0 -2734 -3637 -6372 617 96 -1559 -1859 -872 -2102 -351 -436 94
Niger -2.4 -4886 1089 -3797 -1142 873 1134 -2674 -1047 -163  -1150 341 31
Cote d'lvoire -2.1 -808 -2266 -3074 -394 210 -41 -1462 -2084 -101 1047 -253 3
SaoTome&Princ -2.1 -6 -16 -21 3 1 -8 3 -19 0 -1 0 0
Mozambique -1.8 -1012 -2231 -3243 527 202 -805 -1214 -108 358 -905 -1305 7
Ghana -1.7 -1809 -817 -2626 -48 -27 397 -3021 -311 -71 535 -68 -11
Burkina Faso -1.4 -708 -1337 -2044 183 398 2710 -1735 -3617 -134 99 93 -42
Senegal -1.3 -1326 97 -1229 335 27 678 -1171 252 -2082 740 17 -23
Cameroon -1.3-1074 -762 -1837 23 166 -699 -17  -1362 -11 285 -223 0
Namibia -1.1 99 -228 -129 58 8 -78 -18 -83 15 -9 22 1
Botswana -1.0 -89 -9 -98 54 11 -236 -41 144 -14 -25 15 -6
Gambia -1.0 -14 -114 -128 9 1 -63  -119 193 -121 -13 -14 -2
Sierra Leone -0.9 -235 -186 -420 157 28 -798 149 650 -165 -229 -207 -5
Lesothc -0.7 -88 2 -86 24 6 -191 3 -8€ -2€ 112 74 -2
Togo -0.4 -212 38 -175 32 79 192 -324 -245 -30 149 -24 -4
Burundi -0.4 -524 310 -213 -80 1 -319 -35  -210 -4 310 124 0
Benin -0.3 98 -314 -217 -159 177 217 -397 -262 -49 203 55 -1
Nigeria -0.3 12251 -15492 -3240 6273 1787 -3487 -25920 -6444 -355 23934 1247 -276
B. Countries (19) which experienced an increasé@rtumber of child deaths in relation to the corfatdual scenario

Rep. of Congo 0.0 -116 126 10 -126 -4 169 33 -90 -1 18 12 -1
Gabon 0.2 44 -27 17 17 8 -40 -6 -21 1 61 -2 -1
Cape Verd 0.4 -2 13 11 3 0 -2 -2 17 -5 0 0 0
C. African Rep 0.5 -5 173 168 39 19 -183 59  -444 8 619 57 -7
Chad 0.6 1026 -426 599 2925 92 -2919 649 -1462 369 1428 -428 -54
Uganda 0.7 2089 -52 2036 719 639 -601 789 -121 -404 -771 1796 -10
Malawi 0.7 322 501 823 -642 -41 1331 1258 -1415 -9 -291 654 -22
Madagascar 11 -67 1597 1530 45 82 359 -779 1320 -203 705 0 2
Tanzania 12 -56 4258 4203 787 120 -1934 -873 3996 952 831 318 5
Angola 1.3 86 1932 2018 3189 122 -2349 -1333 -353 -58 2395 452 -45
Mali 16 729 1000 1729 -79 122 925 471 -79 143 242  -18 2
Zambia 1.6 787 984 1771 342 141 -446 -1119 2294 202 377 -9 -12
Ethiopia 1.8 6520 4585 11105 2098 733 956 -726 7464 -620 672 502 25
Kenya 1.8 1849 3791 5640 1892 141 -337 -758 522 2449 356 1339 36
Mauritania 26 146 420 566 140 0 48 34 266 21 50 0 5
Eritrea 29 441 647 1088 -111 17 -74 138 200 943 -8 -20 3
Guinea 3.0 864 1511 2374 -67 -85 -645 599 1505 75 948 39 4
Sudan 3.9 1855 8279 10133 1027 146 2366 546 3742 1098 564 462 182
GuineeBissal 6.5 40¢ 44C 84¢ -40 20 54 -25 67¢ -3C 221  -33 3
SSA -0.2 -3349 -11702 -15051 19836 6754 -13538 -42190 -28732 -692 38758 4765 -11

Source: authors’ calculations on the basis of tleelehin Table 2 and of the hypotheses on the ‘ngsisccounterfactual
scenario’ and the ‘crisis scenario’ presented ibl@&. Note: Countries are ordered by the decrgasifincreasing number
of “DUSMR in 2008 and 2009".
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Table 5. Disaggregation of the impact on child deaths ttuehanges in determinants of
US5MR

FO.Od Gov Total External . food . HIV
Price  health ) import (% Immuniz .
Year Total GDP/c food aid to preval Resid
Index/ outlays resourceshealth/c total food rate ence
CPl (% GDP) resources)
A. Countries with a decline in the number of cloiéhths (2008+2009)
2008 abs change -20270 64 1691 -2505  -21295 -11949 -2453 16655 -421 -55
2009 in child -41451 7615 2791 -7713  -19850 -34802 -3170 13685 65 -72
08-09 deaths -61720 7679 4482  -10218 -41145 -46751 -5623 30340 -357 -127
B. Countries with an increase in the number ofchi¢aths (2008+2009)
2008 abs change 16920 2057 1097 -1475 524 6832 2877 3160 1879 -29
2009 in child 29749 10100 1175 -1846 -1568 11187 2055 5258 3243 145
08-09 deaths 46669 12157 2272 -3320 -1045 18019 4931 8418 5122 116
C. Sub-Saharan Africa
2008 -3349 2120 2787 -3980 -20772  -5117 424 19814 1458 -84
abs change
2009 in child -11702 17715 3966 -9558 -21419 -23615 -1116 18944 3307 73
08-09 deaths -15051 19836 6754  -13538 -42190 -28732 -692 38758 4765 -11

Source: authors’ compilation.

4. VALUES THE USMR DETERMINANTS SHOULD TAKE TO HIT
THE MDG4 TARGET BY 2015

In this section we explore the policy conditionsieth- despite the impact of the current
crisis - would promote achievement of the best iptssesult for MDG4 (USMR) by 2015.
As is well known, the objective was to reduce by tiirds USMR between 1990 and 2015.
However, even before the onset of the crisis thet waajority of the SSA countries had
accumulated a substantial delay in moving towahntstarget.

To determine the values the policy and non-poliagiables should take to reach (or to get as
close as possible to) MDG4 by 2015, we utilize éeenometric model in Table 2, focusing
on changes in all variables both fast- and slowagiry. To start with, to avoid unrealistic
results, we assumed that the number of conflicts the democracy index cannot change
their 2009 observed values (Annexl Table 6). Fer bmaining ten instruments we
assumed a standard procedure (with the exceptiessridbed in Annex1l Table 5) which
consisted of setting a ‘plausible standard rangeaofation’ for each of them in which the

lower-bound is (X; - a s, /2)and the upper-bound X, +a>s,/2), where s the
country’s mean yearly growth between 2004 and 2007Xgf and s, is the country’s mean
standard deviation of;’s yearly growth between 2004 and 20@id). a takes value 0.842

which corresponds to a confidence interval at 60%is procedure was followed for the
growth rate of GDP per capita, food availabilithase of food imports on total availability,
female literacy and access to an improved watercgofthe last two with some adjustments
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for the upper bound). The determination of a ‘piblesrange of variation’ for government
expenditure on health followed an hocprocedure where the country’s hypothesized yearly
changes need to meet the Abuja target by 2015 riséz Annex1l Table5). Finally, we
assumed that food prices will grow at the same paagnsumer prices.

Given the upper and lower bounds imposed on theegathat the explanatory variables can
take (as summarized in Annex1 Table 5), we solvediramization problem in which the
objective is to reach the USMR target set by MD@4B15, or to get as close as possible to
it. To solve this minimization problem we used tNen Linear Generalized Reduced
Gradient algorithm (Lasdon and Waren, 19D@ntzig and Thapa, 2003). Specifically, the
minimization procedure illustrated below calculatee annual change the determinants of
USMR need to take in order to get as close as plest the 2015 US5MR target, subject to
the constraints discussed above and given the auEnic model presented in Table 2 which
links the nine flexible instruments to USMR. Thenmmization procedure takes the following
form:

®3)

k . 2 K X _ X
minY = Xie = et “letd
i=1 i=1 X
st.

USMR:: £U5MRomos and LBXic £ Xic £UBXic

ict-1

Where Xi . Is the value taken by each flexible determinanty8MR  in countryc at

timeft; LBXi,c and UBXi,C are the lower and upper bounds imposed on e¥Xery

's annual growth rate respectivehp——— US.MR(:,'( is the growth rate in USMR in

countryi between timd-landt while ——— USMR,MDG is the USMR annual growth

rate necessary to reach MGD4 by 2015 starting 2680. The minimization was run under
two separate scenarios: the first does not takedantount the impact of the 2008-09 crisis,
and the starting value of USMR is its simulateduealinder the no-crisis scenario in which
the explanatory variables took their projected galu 2009; the second scenario takes into
account the impact of the crisis and by setting staeting value of USMR in 2009 at the
value simulated under the crisis scenario, whesdd6MR determinants took their observed
values.

The outcomes of the minimization exercise are grasalently determined by the recent past
performance of each country and other plausibleothgses. The yearly changes in USMR

and in its determinants as predicted by this egerare average yearly changes over the
period 2009-2015 (Table 6).
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Table 6. Best potential USMR attainment predicted for 2@bsnpared to MDG4 target and
annual changes (in %) in USMR determinants needeedéch the best potential attainment

US5MR- U5MR- GDP Improved HIV Gvmtexp Food External Female Food imports

water & on health resources/c aid on literac % total food Immuniz

Country Mga%Al Mga(;4 sanitation prevalence (% gdp) (prod+imp) health/c (age 15—)24)( resource) coverage
(no crisis)  (crisis) Annual percentage changes (2009-2015) under tisés@cenario
per 1,000 per 1,000

Angola 321 31.3 5.8 3.5 0.0 18.9 8.7 11.2 0.5 -14.6 4.9
Burundi 46.5 47.7 3.3 0.1 -5.8 3.1 0.0 315 0.8 -12.4 0.9
Benin 375 36.4 1.2 1.9 -3.6 5.9 0.0 4.4 4.1 0.0 0.6
Burkina Faso 45.1 424 2.9 3.1 -6.7 21 1.0 9.6 9.6 -24.7 0.2
Botswana 25.2 26.7 4.2 1.0 -1.1 24 12.4 13.4 0.1 -34.9 0.9
C. African Rep 66.4 66.4 2.2 2.3 -8.8 54 1.1 1.8 2.5 -6.4 2.7
Coéte d'lvoire 55.0 515 1.2 0.4 -8.4 211 2.3 1.8 1.9 -5.6 5.1
Cameroon 78.4 76.9 0.6 1.1 -0.8 10.7 4.0 0.2 0.8 -10.6 4.5
Rep.of Congo 55.3 570 7.5 0.1 -2.0 19.6 0.3 20.3 3.2 -14.4 3.1
Cape Verde 1.6 29 56 1.0 0.0 6.1 0.0 14.8 0.4 -3.2 54
Eritrea 0.0 0.0 0.0 1.9 -6.8 10.3 7.4 0.0 3.1 -194 3.3
Ethiopia 1.7 35 6.6 4.1 2.1 6.6 4.2 255 2.3 -39.9 4.5
Gabor 39.7 37¢ 44 0.1 -0.€ 1.1 3.2 4.z 0.2 -5.2 6.2
Ghan 16.5 15.7 7. 2.2 -3.7 5.€ 0.C 0.C 2.3 -12.4 1.1
Guinea 47.3 509 1.6 1.9 -4.9 21.2 4.3 15.1 1.9 -19.6 25
Gambia 344 336 3.2 1.0 0.0 4.4 0.0 51 4.3 -7.9 1.6
Guinea-Bissau 67.9 75.3 1.9 1.3 0.0 245 0.8 7.8 3.7 -23.5 3.7
Equ Guinea 545 475 13.8 0.0 0.0 13.7 0.0 10.1 0.2 -2.7 4.8
Kenya 34.3 358 44 1.4 -4.4 11.5 3.5 9.3 0.6 0.0 5.0
Liberia 0.0 -10.1 4.9 0.8 -8.8 0.0 -0.8 18.5 1.5 5.2 0.0
Lesotho 53.3 514 3.3 1.3 -0.9 11.3 0.8 7.4 0.1 -25.5 5.9
Madagascar 7.3 8.8 0.5 1.4 0.0 0.2 7.2 0.0 0.5 -17.3 2.3
Mali 36.5 37.7 3.8 2.4 -7.5 4.1 9.6 9.4 8.6 -32.7 2.3
Mozambique 38.6 36.4 5.8 2.0 0.0 3.0 0.5 7.0 3.2 -0.3 5.8
Mauritania 42.7 46.2 4.4 2.7 0.0 19.1 11.2 0.0 3.2 -0.8 8.4
Malawi 6.7 79 54 2.3 -3.5 3.9 214 0.3 2.2 -48.1 1.3
Namibia 8.9 3.1 57 1.6 -4.1 5.2 5.8 27.2 0.0 -27.2 3.9
Niger 8.5 105 3.6 1.9 -8.0 3.3 8.5 33.8 2.7 -23.5 1.8
Nigeria 57.2 529 5.7 0.4 -1.3 15.0 4.0 0.0 1.7 -11.0 4.7
Rwanda 45.2 41.7 4.1 1.4 -4.5 0.0 0.0 8.8 0.9 0.0 0.9
Sudan 25.9 345 4.7 0.1 0.0 16.1 114 325 1.8 -14.2 2.3
Senegal 36.9 36.4 2.6 1.1 0.0 3.6 24 0.1 1.7 0.0 3.3
Sierra Leon 67.2 67.€ 2.7 0.1 0.C 115 12.€ 7.2 4.7 -34.1 1.4
SaoTome&Pri 39.9 37.0 3. 1.¢ 0.C 2.1 2.& 0.C 0.C -3.8 1.C
Swaziland 44.0 0.0 2.2 2.2 0.0 2.6 0.9 14.5 0.0 -1.4 1.0
Chad 78.4 777 7.6 1.7 0.0 1.4 8.9 0.0 4.8 0.0 3.6
Togo 24.7 254 15 0.9 -2.2 11.7 3.1 21.6 3.0 -38.0 3.4
Tanzania 32.1 345 4.8 0.0 -3.1 0.0 18.3 13.1 0.6 -23.4 24
Uganda 32.7 323 33 1.7 -1.8 7.3 0.0 10.1 1.6 0.0 2.2
South Africa 351 316 25 0.7 -0.2 5.6 34 254 0.5 -1.7 0.2
DR Congo 78.2 722 4.3 1.9 0.0 154 0.0 10.2 0.0 -14.8 2.0
Zambia 71.1 72.7 4.7 1.1 -0.7 0.6 3.1 3.6 0.4 -49.7 0.9

Source: authors’ elaboration based on coefficishiswn in Table 2 and on the hypotheses shown ineAhrTable 4.

Countries in ltalics (Eritrea, Liberia and Swazdan under the crisis scenario only) are the onlgsowho may potentially
(according to their performance in 2004-2007) retfotlh MDG4 by 2015. For the other countries the hmstential

performance (according to their performance in 220d7) is shown. Note: the initial year of thesejgctions is 2009
while the final year is 2015. Only determinantsaged to change are shown.
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Finally, USMR for 2015 predicted in this way are ltle considered as the “best potential
performance” given the performance trends of therd@nants recorded over 2004-2007. In
a way, this approach allows us to calculate théching-up policy’ needed to offset the
losses of 2008-09. The results of this policy eiserare presented below.

Table 6 illustrates the gap between the MDG4 amdbigst value USMR can take in 2015

taking as a base the year 2009. This gap was etahrough the minimization procedure

illustrated above. This allows us to verify whetlaerd to what extent the recent food and
financial crises set back the SSA countries’ pregreowards MDG4. As can be seen from
Table 6, it appears that the 2008-09 crises gdgdratl a modest retarding effect in a few
countries on the achievement of MDG4. Only in a fesuntries (Cape Verde, Ethiopia,

Guinea-Bissau, Madagascar, Malawi, Niger, Sudam thdy appear to have induced a delay
greater than 10 per cent in the value that USMRreach by 2015 in relation to the scenario
which assumes that the two crises had not occuwkite in other countries the impact of the

crisis was minimal or even positive.

Figure 4: Absolute MDG4-U5MR gap (per thousand) by 2015
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5. WHAT EXPLAINS INEQUALITY IN USMR?

Although in SSA inequality in child survival is nes marked as in other regions of the
world, the gap in the survival changes of childiigimg in the poorest households compared
to those living in the richest ones is still larged is a cause of the slow progress towards
MDGA4. As discussed in childinfo.of- a UNICEF sponsored website aiming at monitoring
the situation of children and women — and as shioyvsurveys carried out between 2000 and
2008, the ratio between the USMR of the poorestttjaiand that of the richest quintile is 1.9
in SSA, while it reaches 2.1 in Central and Easteunope and the Commonwealth of the
Independent States, 2.6 in the Middle East andhNAftica, 2.7 for South Asia and 2.8 in
East Asia and Pacific excluding China. The samesitelshows that in countries with at least
two DHS surveys, 18 out of the total 26 experienaedecline of at least 10 per cent in
US5MR between the two latest surveys; however thés \eccompanied by an increase or
stagnation in the ratio of the USMR of the pooresthe richest quintiles. However, in the
case of the SSA countries with at least 3 DHS sigysee Annex1 Table 6) there is no clear
relationship between the average USMR progressUsiMR inequality (measured by the
ratio of the USMR of the bottom to the top quintilédndeed, most of these countries
experienced a sharp increase in USMR inequalitynduthe 1990s followed by a decline in
the 2000s. The faster improvement in average USM& 82001-2007 compared to the years
1995-2001 has therefore boosted a faster decling5iMR amongst the poorest quintile.
Though detailed data are not yet available, thiesinigs may help to anticipate the impact of
the food prices and financial crises of 2008 an@26n USMR inequality in SSA countries.

In view of all this, this section attempts to stssane light on the determinants of inequality
in order to help the policy maker and the intelor@dl community to introduce effective
interventions in terms of reduction in child moitialinequality and, more specifically, to
understand whether and through which pathwaysebent food and financial crises affected
US5MR inequality. Given the evidence mentioned ia #bove paragraph, it is plausible that
in the SSA countries which experienced an incraasehild mortality in relation to the
counterfactual scenario, the health impact of timscwas particularly severe for the children
of households belonging to the bottom asset gamitiThis would suggest that there are at
work structural mechanisms which amplify the effeétcrises on the mortality risk of
children belonging to the bottom quintiles of thepplation®® It is imperative therefore to

22 5ee http://www.childinfo.org/mortality_disparitiésml

2 Growing USMR differentials by income quintiles veefound by Minujin and Delamonica (2003) for the
1980s and 1990s on the basis of DHS for 24 dewedppbuntries. The ratio of the USMR of children of
families belonging to the bottom 20 per cent reitio that of households belonging to the top 20 qest
worsened in 11 of the 24 countries analyzed, didamange in 10, and improved in three. A worseroiig
USMR differentials was observed both in countrieseve average USMR worsened and in several of those
where the average fell, suggesting that most ofX6EIR reduction was concentrated in the top incgrip.
Similar results were obtained by Cornia and Menic(2906) who analyzed changes in IMR and US5MR
differentials between the early 1990s and the e200s on DHS data for 15 countries. Similar resulere
obtained for the rural-urban IMR differential, whibroadened in 11 cases, remained unchanged indodr
narrowed in six, suggesting that most of the IME B¥MR decline was recorded in urban areas.
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disentangle the factors that drive US5MR inequaliép as to enable the national and
international policy-makers to introduce appromripblicy and programme measures. To do
so we developed a theoretical model in which USMBquality (measured by the ratio of
US5MR of the bottom wealth quintile to that of theptquintile) depends on three sets of
variables:

(a) the inequality in the distribution of the prowte causes of USMR (delivery care, access
to clean water, personal illness control — suchnamunization, breastfeeding and ORS
treatment — and child malnutrition) and of some arhiing causes (female illiteracy). An
increase in the inequality of the distribution loé$e determinants is expected to raise USMR
inequality. Indeed, inequality in child mortalityn@ang different socio-economic groups is
likely to mirror inequalities in mother's educatjoaccess to health care and coverage of
health insurance schemes, child morbidity, vac@naand so on. Past evidence shows that
the concentration index of the distribution of USM&nother measure of child mortality
inequality) is highly correlated to the concentratiindex in the prevalence of stunting,
underweight, diarrhoea and acute respiratory ildacamong children (Wagstaff, 2002), as
the average Pearson and Spearman correlationaestfi between such variables were both
0.60. In other words, countries with a high levélUbMR inequality show consistently
higher levels of inequality in these immediate deiaants of child mortality. Information
about these variables are collected directly from@DHS Stat Compiler tool, which includes
data at both the aggregate national level and fofewa disaggregated breakdowns
(urban/rural, wealth of quintiles, gender of thdd;Hevel of education, region, etc).

(b) the average level of these USMR determinantstasyond a given point - a rise in their
mean value may reduce by itself the inequality agnwealth quintile$? However, we were
forced to drop this set of variables as the datadebur disposal included only 76
observations, i.e. not enough to insert also theragye value of these variables without
risking an excessive loss of degrees of freedom.

(c) aggregate variables (belonging to the groupumderlying causes of US5MR) which
generate overall external effects not capturedneyQHS data. Indeed, these data affect the
overall economic and social environment of all filesi and, through that, the disparities in
US5MR. These include (in parenthesis the sign exgobex-anteon the basis of the theory):
the food production index (-), food import/totabfib availability (+), overall HIV prevalence
(+), GDP per capita (-), government health expemdiGDP (-), the government health
expenditure as a share of the total health expamed{t). Many of these aggregate variables
were used also in the estimation of the econometodel reported in Table 2.

The econometric estimation of USMR inequality po$esvever a number of statistical
problems. Indeed, in order to obtain stable estsatf USMR by wealth quintiles (Filmer
and Pritchett, 1998) the survey estimates normafigr to the 10 years preceding the date of
the survey. This constitutes a major problem farregression analysis, as the time subscript
(period of reference) of the dependent variableedifmarkedly from that of the explanatory
variables (several of which refer only to the yehathe survey), possibly determining in this

4 This suggests that the relation between the mewmerage of variables such as immunization, deliveme,
etc. and its variability takes the form of an irteer U, with the inequality rising until a give tsteld and
declining thereafter.
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way a weak causality nexus and biased estimateékseoparameters. This problem can, to
some extent, be solved (as we did) by using theageevalue for the 3-5 years preceding the
survey for both the explanatory variables derivesinf the DHS surveys and those derived
from the aggregate national statistics.

As noted, inequality in USMR is measured by theoréietween the USMR of the poorest
quintile and that of the wealthiest quintile. Aldee explanatory variables belonging to the
first group (which measure the inequality in thstdlbution of health inputs) are expressed as
a ratio between the values of the poorest and sicheintiles and between the rural-urban
areas. As for the variables of group (c), theseeamessed in absolute levels or rate for the
entire country, and — as noted — are expressdueasaiverage over the 5 years preceding the
survey.

Table 7 presents the results of the regressiorysisatarried out on a panel of the 76 DHS
for 35 SSA countries (see Annexl1 Table 6 for teedf countries and years). The regression
was carried out by means of the random effect estimas the Hausman test refused the
hypothesis that the model specification contaixedieffects

The results are generally in line with the theaadtexpectations highlighted above. Amongst
the explanatory variables expressed as ratio betwee first over the fifth quintile, for
variables with an expected negative impact on U§BIRh as stunting), a positive change in
their ratio (that is an increase in the 1-to-5 glérratio) should increase USMR inequality,
while we expect the opposite for variables with asipive effect on USMR (such as the
duration of breastfeeding), where a positive changieir ratio (that is a decrease in the 1
to-5 quintile ratio) should decrease USMR. Foramse, an increase in the ratio between the
duration of breastfeeding of children belonginghe poorest quintile and those living in the
richest households, reduces USMR inequality; atwesvariation in the 1-to-5 quintile ratio
of children not covered by vaccination against nesa®of the prevalence of children under 5
years suffering from moderate stunting, and of femitliteracy rate, increase US5MR
inequality. However, the quintile ratio of the ratiechildren whose delivery was not attended
by a health practitioner as well as the rate oldcéin affected by diarrhoea or who were not
treated with ORS show the expected sign but treafficients are not statistically significant.

As for the impact of the aggregate variables, aremse in the index of domestic food
production (2000 = 100) decreases the USMR 1-taibtide ratio, suggesting that, for the
SSA countries, a rise in food production benefitgerthan proportionately the poor and their
children. A negative sign is also found for the rehaf imported food on the total food
available in a country. A reasonable interpretatadnthis result is that an increase in a
country’s dependency on imported food is likelyhtbdisproportionately the richest children
(mostly living in urban areas where self-producti@mot feasible) than children belonging to
the poorest quintile who mostly live in rural areatere production for self-consumption is
higher and dependency on imports (and the effdatslatility in price and quantity) is more
limited.
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Table 7. Regression analysis of the determinants of iaktgun USMR

Dependent variable USMR ratio between the poorest (first) and rich{&fth) quintiles

Explanatory variables Coefficient P-value
Breastfeeding_1/5_ratio -0.155 **
No Immunization_1/5_ratio (measles) 0.060 **
No Assisted Birth_1/5_ratio 0.002
Moderate Stunting_1/5_ratio 0.339 ***
Female llliteracy_1/5_ratio 0.028 ***
No ORS treatment_1/5_ratio 0.033

No Improved Water_R/U_ratio 0.012 *
Food Production Index -0.003 *
Food Import/Total Food Resources -1.025 **
HIV prevalence -0.029 wx*
Government Exp Health (% of GDP) 0.165 **
Government Exp Health (% of Total Health Exp) -@01*

Per capita GDP (In) 0.283  ***
Constant -0.495

Number of observations: 76

Number of groups: 35
R-sqg: Within: 0.37, Between: 0.76, Overall: 0.65

Rho: 0.34
Source: authors’ calculations. Note: * p<.10; **.p5; *** p<.01

The HIV prevalence is negatively associated to USkERjuality: this might be explained by
the fact that the prevalence rate (and, as a caeseg, AIDS-related child mortality) in
urban areas is more widespread than in rural afthasmedian urban/rural ratio of HIV
prevalence in the region is 1.7:1.0 as estimateoh fnousehold surveys between 2001 and
2005 — UNAIDS 2009), as noted at least during ts.9This is why children in the richest
quintile might be affected relatively more than gworest children. In turn, the coefficient of
government expenditure on health as a share of &8RS to suggest that this variable is, on
average, regressive and that rich children beme@iportionally more from public health
interventions than poor children. Finally, a higebare of the government health expenditure
on total health spending decreases inequality iid shrvival.

A higher rural-to-urban ratio of the rate of houslels without access to improved water
worsens, and thus increases, the USMR ratio betwheefirst and fifth quintiles. Finally, an
increase in per capita GDP is associated with arideation of USMR inequality. As the
GDP variable is expressed in logarithm terms, #iation between the two variables seems
to be concave by indicating a faster increase énittio-5 quintile ratio of USMR at lower
level of per capita GDP.

Figure 5 provides the elasticities of all indepertdeariables vis-a-vis the USMR inequality
ratio. To start with, it appears that the variablgsch most influence USMR inequality are
food production and stunting. Reducing inequalityiunting and increasing food production
(which may also affect indirectly inequality in sting) are thus priority interventions. As
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expected, reducing the inequality in the provisidrstandard ‘Health for All’-type measures
reduces USMR inequality. These measures (ordereardiag to the value of the elasticity)
are the following: reducing inequality in femalétdracy, breastfeeding, immunization, and
to a much lesser extent care delivery. Reducing ®R§uality is, however, non significant
in regression.

As noted, an increase in GDP per capita (which amyncases in SSA is accompanied by a
worsening in income inequality, as the growth oftakes place in mining enclaves or urban
areas), tends to exacerbate USMR inequality as,doeshe reasons discussed above, an
increase in public health expenditure as a sha®®, while a higher share of the public
component of total health expenditure largely dases US5MR inequality. Obviously,
solution of this problem does not entail reducimgwgh and public health expenditure (in
terms of GDP), but a better targeting of the ladted the promotion of a model of ‘pro-poor
development’. In addition, Figure 5 also shows thatincrease in the share of public
expenditure in total health expenditure tends tistantially reduce inequality in USMR.

In conclusion, we cannot precisely detect the ¢dfexf the food and financial crises on
US5MR inequality as we have no information on disegated changes in the relevant
variables. However, we can anticipate that theesrimight have negatively affected, and thus
increased, inequality in child survival by withdriag resources for vaccination (as we saw in
the previous sections) and to combat (or prevemthuatrition — which was exacerbated by
food prices increase. Past experiences suggesthgtoorest, especially those in remote
rural areas, are the first to be affected by a dvatvn of public resources. The remaining
disaggregated variables are likely to deterioraiieany negative political interventions have
occurred — over a longer period. Aggregate varmkdecording to the changes we discussed
in the previous sections, have led to a mixed irhpadJ5MR inequality.

Figure 5. Elasticities of explanatory variables on USMR 15tquintile ratio

Average elasticities for sub-Saharan Africa

Breastfeeding_1/5_ratiq

No Immunization_1/5_ratio (measles)
No Assisted Birth_1/5_ratio
Moderate Stunting_1/5_ratio

Female llliteracy_1/5_ratio

No ORS treatment_1/5_rati

No Improved Water_R/U_ratio

Food Production Inde:

Food Import/Total Food Resources
HIV prevalence

Gdp Gvmt Exp Health (% GDP
Gvmt Exp Health (% Total Health Exp)-0
Per capita GDP

-0.25 -0.15 -0.05 0.05 0.15 0.25 0.3%

.34

Source: authors’ elaborations based on the coeffisiin Table 7, estimated on the DHS sample ofeXhn
Table 6.
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6. CONCLUSIONS, LIMITATIONS OF THE STUDY, AND POLIC Y
RESPONSES

The paper has shown that starting from 2000 USMBSA declined on average at a faster
rate than during the 1980s and 1990s. Contrarhddrtitial expectations, in 2008 and 2009
US5MR continued to improve in the many SSA counta¢similar rates to those observed
over the previous seven years. While the food armahtial crises — characterized by a rapid
and permanent rise in food prices and a slowingrdoawGDP per capita growth rates —
caused an additional 27 thousand child deaths letioa to a no-crisis counterfactual
scenario for SSA as a whole, the offsetting effeft other variables more than
counterbalanced this impact, thus leading to amestd reduction of 15,000 child deaths in
relation to the no-crisis counterfactual scenafize paper has also shown that the crisis has
had only an insignificant effect in reaching thdiazement of MDG4. Yet, even assuming
that in the years ahead the determinants of USMRassume the best values observed over
2004-07, MDG4 will be achieved in the region with average delay of 16.6 years with
respect to 2015. Finally, in view of the possibiffedential impact of the crisis on the
mortality risks of children belonging to differeetonomic and social groups, the paper has
shown that - as expected - an unequal distribugfdmealth inputs among children belonging
to different wealth quintiles and locations hasegative effect on USMR. In turn, the growth
rate of GDP and public expenditure on health (ldtivhich are likely to favour the richer
urban areas) have a negative effect on USMR indggu@nd thus require a change in the
broad pattern of development), while an increasdowmd production, greater food self-
sufficiency, a decline in HIV, and a rise in theash of public health expenditure on total
health spending, have the opposite effect.

Though we collected and exploited all possible sesiof data and modelled child mortality
in an SSA-specific way, our econometric estimata$the resulting simulation results suffer
from several data and estimation problems, andldhibarefore be viewed with this in mind.
The main problem concerns the data on USMR. The EGivhe series data are the least
worse available, but are heavily trended and onasioo show limited variations of
economic, climatic and social shocks. In additiack of data precluded the inclusion in our
econometric model of income inequality and paretitaé for child care, i.e. two variables
that several micro studies show affect child swaliand vary markedly during economic
crises. Thirdly, the limitation of the IGME U5MR w@adid not permit us to adopt an ‘event
approach’ to the estimation of the parametersighk!5MR to its determinants in periods of
crisis. This approach, which is the most preferatiten trying to assess the impact of rapid
short term changes, generates short term US5MRi@taest of its main determinants which
are three to four times greater than those estamatethe basis of long term models. Finally,
it is possible that, despite the corrections weothiced in the econometric estimates, the
discrepancy in time subscripts between DHS-basedIRJ%AnNd its determinants may have
somewhat biased the parameters of the relation degtwinequality in USMR and its
determinants.

Yet, as argued in the paper, a fairly plausible sage seems to emerge from our analysis.
The first is that the crisis has had a lower thanegally expected impact on child mortality.
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Even assuming US5MR elasticities of food prices &idP/c are three times greater (as the
highest elasticities found in the literature) thhose estimated by our model, the impact of
the crisis (limited to these two variables) woulivé been modest (about 80,000 additional
child deaths in comparison with the “non-crisisren®”, i.e. less than 0.5 per cent of the 4.2
million annual child deaths taking place in SSA mvgear, and well within the margin of
error of our estimates. The reasons for such foglinave to be found in the fact that the
recession was much less severe than originallycipated. Several countries, including a
number of large (Ethiopia, Nigeria, Mozambique &lganda) and low income ones recorded
no, or only a very mild, recession. In turn, whiteod prices increased three times on the
international market, their domestic rise was - levhstill worrying - much more limited.
Furthermore, at least half of the increase in chilftality just mentioned would have been
compensated by progress in other determinants dfRJ5such as an increase in food
production and imports, sustained health experglitoy many SSA governments, and
international aid to the health sector.

It is beyond the scope of this paper to identifg flll array of policy responses to be
introduced at the national and international leeefespond to the problems posed by the
current crisis. Yet these measures need seriotisinieng in order to prepare for future
shocks, including the new rise in food prices wistérted taking shape at the end of 2010
and which is already intensifying in 2011, and gegsistence of a highly volatile financial
environment in several industrialized and develgpountries. In view of this, this section
provides only a cursory mention of the measureisrtbad to be introduced over the short and
long term to offset the impact of food price risesl economic recessions on child mortality.

(i) Global interventions: the shocks that affec&sIA over 2008 and 2009 were generated by
problems affecting the financial markets in the atbed economies, and by global
macroeconomic imbalances among main economies.usdegesponses need therefore to be
found first of all at this level. Measures in tldsea are just briefly mentioned for sake of
completeness but will have to be developed in oftmalyses. Overall, there is a need for a
new Bretton Woods agreement which ought to focua amore effective global and national
regulation of financial markets (including restigcts on speculative investments and future
contracts for food items) by a new World Financhlithority; a New Deal on the
environment (including limits on the production loib-fuels), a new overall emphasis on
agriculture, including in terms of bringing largeathes of fertile land under production - in
Russia, Kazakhstan, Ukraine, Argentina, Mozambiqne, Angola - which at the moment lie
idle; and a strengthening of international aid aafity nets.

(i) Greater domestic emphasis on SSA agricult@®,food demand in this region will

continue growing at 4-5 per cent a year due tagishcomes and population, with possible
upward effects on food prices. Increases in footputuwill depend on improvements in

R&D on African crops, new investments, price suppoeasures, subsidies for small farmers
(as in the case of the Malawi package), and regdlcin transport-storage cost via the
development of infrastructure. The increase in dstinefood supply observed in several
African countries during the last three years mipktald a new tendency which needs
strengthening.
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These long-term measures will need to be accomgdnyieshort term measures to control the
health impact of possible or likely food price ieases. Among the interventions to control
the domestic food prices one could consider: extatés and export restraints in surplus
countries (hardly any in SSA), reductions in t&ifi/AT in food deficit countries (though
this will entail a loss of revenue). Access to faaoh also be enhanced by means of targeted
food subsidies (as in the case of India’s PDS)kepdaps and controls, public procurement
agreements with wholesalers, reductions in tradegims by improving trading, the creation
of buffer stocks and, in extreme situations, freedf distribution. Concrete measures depend
on local economic and administrative strength.

(i) raising the income of the poor via targetedshk transfers (which require a good
administrative capacity), self targeted public ve(workfare — same as above), other safety
nets (child allowances) and greater attention masdoudgeting and social protection. This
paper argues that preserving (or even increasiogiplsbudgets and providing adequate
protection for vulnerable children will be criticalgredients in efforts to respond to these
aggregate shocks and break the cycle of povertythénAfrican context, increasing the
incomes of the rural poor will often mean highesdgrices accompanied by some subsidies
to shelter the urban poor and food-deficient fagmer

(iv) the protection of public health expendituraldareign aid to health, and — in particular —
the protection of highly efficient and cost-effeetiinterventions in the field of primary

health care, the management of malaria and HIV/AIBSshown in Table 7, it is important

that such measures reach in particular the bottOnper cent of the population, whose
children are exposed to a higher mortality risk.

(v) Nutritional interventions may also be neededeixtreme cases. School/clinic-based
feeding programmes have been shown to be veryte#dor children and pregnant mothers,
while in-situ feeding can be adopted for severeffmourished children.

36



References

Ahmad, O.B., A.D. Lopez and M. Inoue (2000), “Thecline in child mortality: a
reappraisal’Bulletin of the World Health Organisatipi@8(10), 1175-1191.

Baird, S., J. Friedman, and N. Schady (2009), “&ggte Income Shocks and Infant
Mortality in the Developing World”World Bank Policy Research Working Paper
4346.

Baltagi, B.H. (2008), “Econometric Analysis of rieéh Data”, John Wiley and Sons
Chichester.

Bhalotra, S. (2010), “Fatal Fluctuations? Cyclitsaln Infant Mortality in India”,Journal of
Development Economic83: 7-19.

Bibi, S., J. Cockburn, M. Coulibaly and L. Tibef2i009), “The Impact of the increase in food
prices on Child Poverty and the Policy Responsklat” Innocenti Working Paper
no. 2009-02, UNICEF Innocenti Research Centre,eflce, April 2009. Black et al.
(2010).

Black et al (2010) “Global, regional, and natiort@uses of child mortality in 2008: a
systematic analysisThe Lancet375(9730): 1969-1987.

Brinkman, H-J, S. de Pee, |. Sanogo, L.Subran and.\Bloem (2010), “High Food Prices
and the Global Financial Crisis Have Reduced AcdesNutritious Food and
Worsened Nutritional Status and Healthhe Journal of Nutrition153-161

Cornia, G. A. and G. Mwabu (1997), “Health Statusl dHealth Policy in Sub-Saharan
Africa: A Long-Term Perspectively) NU/WIDER Working Papet41, UNU/WIDER,
Helsinki.

Cornia G. A. and L. Menchini (2006), “Health Impewents and Health Inequality during
the Last 40 Years”UNU/WIDER Research PapeXo. 2006/10, UNU/WIDER,
Helsinki.

Cornia, G.A., S. Rosignoli and L.Tiberti (2009), itDglobalization affect health status? A
simulation exercize”Journal of International Developmertl: 1083-1101.

Cutler, D., F. Knaul, R. Lozano, O. Méndez, andZBrita (2002), “Financial Crisis Health
Outcomes, and Ageing: Mexico in the 1980s and 1990surnal of Public
Economics84(1): 279-303.

Edwards, A. L. (1985)Multiple Regression and the Analysis of Variance &ovariance
2nd edition, Freeman, New York.

Ferreira, F. and N. Schady (2008), “Aggregate EoundShocks, Child Schooling and Child
Health”, Policy Research Working Papé4701, The World Bank, Washington D.C.

Filmer, D. and L. Pritchett (1998), "The effect dbusehold wealth on educational
attainment: demographic and health survey evideneelicy Research Working
Paper1980, The World Bank, Washington, D.C.

Friedman, J. and N. Schady (2009), “How Many Motel@en Are Likely to Die in Africa
as a Result of the Global Financial crisig?dlicy Research Working PapB23, the
World Bank, Washington, D.C.

Dantzig B.D. and M.N. Thapa, (2003)inear Programming 2: Theory and Extensions
Springer, New York.

IMF (2010), “World Economic and Financial Surveyed®onal Economic Outlook —
SubSaharan Africa: Resilience and RidR&gional Economic OutlopkOctober 2010.
IMF Washington D.C.

37



Lasdon, L.S. and A.D. Waren, (1978), "Generalizedied Gradient Software for Linearly
and Nonlinearly Constrained Problems", in H. J. daterg (ed.)Design and
Implementation of Optimization Softwaitjhoff and Noordhoff.

Minujin, A. and Delamonica, E. (2003), “Mind the @aWidening Child Mortality
Disparities”,Journal of Human Development (3): 397-418.

Ortiz, I, J. Chai, M. Cummings, and G.Vergara (201®rioritizing Expenditures for a
Recovery for All: A Rapid Review of Public Expendis in 126 Developing
Countries”, UNICEF,Social and Economic Policy Working Papeidew York,
October 2010.

Paxson, C. and N. Schady (2005), “Child Health Badnomic Crisis in PeruWorld Bank
Economic Review9(2): 203-223.

Pongou, R., J. A. Salomon, and M. Ezzati (2006kdlth Impacts of Macroeconomic Crises
and Policies: Determinants of Variation in Childdoonalnutrition Trends in
Cameroon”|nternational Journal of Epidemiolod35: 648-56.

Phillips, P. C. B., and J. Y. Park (1988), “On fileemulation of Wald tests of nonlinear
restrictions”,Econometrica56:1065—-1083.

Ramsey, (1969), “Tests for specification errorsciassical linear least-squares regression
analysis”, Journal of the Royal Statistical Socie8eries B 31: 350-371.

Ruhm C. (2000), “Are Recessions Good for your H&4dl[tQuarterly Journal of Economics
115(2): 617-50.

Rukumnuaykit, P. (2003), “Crises and Child Healtt€@mes: The Impacts of Economic and
Drought/Smoke Crises on Infant Mortality in Indoi@s Mimeo, Michigan State
University.

Sollis, P. and C. Moser (1991), “A Methodologicabmework for Analyzing the Social
Costs of Adjustment at the Micro-level: the Case Giiayaquil, EcuadoriDS
Bulletin, Vol22, Issue 1, pages 23-30.

UNAIDS (2010), Global Report: UNAIDS Report on the Global AIDS dgwhic 2010
UNAIDS: Geneva.

UNAIDS (2009),AIDS epidemic update: November 200NAIDS: Geneva.

WIDER (2008), “World Income Inequality Database’,od Institute for Development
Economics Research, Helsinki.

Wagstaff, A. (2002), “Inequalities in Health in Bdeping Countries: Swimming against the
tide?”, World Bank Policy Research Working Pag&95, Washington D.C.

38



ANNEX 1

Annex 1 Table 1.Description of variables used in regression analgad their data sources

Variable Definition Source

US5MR Under-5 mortality rate Inter-Agency Group fdortality
Estimations

GDP/c (In) Logarithm of GDP/c in 2005 PPP | Worlev@lopment Indicators 201

Improved water and sanitation

Average rate of peopth access
to safe sources of water and
sanitation

WHO/UNICEF Joint Monitoring
Programme for Water Supply and
Sanitation

HIV prevalence

HIV prevalence amongst adults (
49 years old)

IBNAIDS database (last accessed
December 2010)

Food price index/Consumer price
Index (In)

Food and consumer price indexes
(base year 2000)

National Statistical Offices
(surveyed by ILOstat)

Gwvt exp on health (% GDP)

Government expenditurbeaith
as % of GDP

WHO database

Food resources/c (prod+import)

Sum of domestic petidn and
imports of cereals, pulses,
roots&tubers, vegetables&melons
(in tonnes), per capita

FAOstat

External aid on health/c (In)

Logarithm of interioatl resources
per capita on health

WHO database — National Health
Accounts

Female literacy (age 15-44)

Female literacy rage (E5-44)

Barro and Lee database

Food imports (% total food
resources)

Ratio between imports per capita ¢
imports of cereals, pulses, roots

&tubers, vegetables&melons, and
food resources/c (as defined abov

FAOstat

2)

Immunization coverage

Average of children (12-2ths)
who received DPT3 and measles
vaccinations (%)

WHO database

Democracy index

Democracy index (1= lowest leve
democracy; 10=highest level of
democracy)

Mgbrld Development Indicators 201

Conflict dummy variable

Conflict variable (0=no dlict;
1=in conflict)

Centre for the Study of Civil War

(CSCW) database
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Annex 1 Table 2: Wald test of structural change in USMR trend betwd 995-2000 and
2001-7

chi2 Degrees of freedom p-value
GDP/c (In) 2.35 1 0.1258
Improved water and sanitation 9.95 1 0.0017
HIV prevalence 10.43 1 0.0013
Food Price Index/CPI (In) 0.11 1 0.7379
Gvt exp on health (% GDP) 3.44 1 0.0646
Food resources/c (prod+import) 0.23 1 0.6304
External aid on health/c (In) 10.97 1 0.001
Female literacy (age 15-44) 6.82 1 0.0094
Food imports (% total food resources) 2.09 1 0.1489
Immunization coverage 3.94 1 0.0478
Democracy index 12.11 1 0.0006
Confilct dummy variable 2.45 1 0.1186
Wald-statistic 2.35 1 0.1258

Source: authors’ calculations on sample includetiable 1.
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Annex 1 Table 3.Simulated percentage yearly changes of the USM&rekenants in the ‘no

crisis scenario’ (top panel) and ‘crisis scenafioiver panel)

A NO CRISIS (as of 2004-07 mean yearly change)
Gov .
(?r?eZI/, ¢ gﬁggs health Total food External aid (OF/(??& ;ﬂggg Immuniz HIV
outlays resource to health/c rate  prevalence
PPP) Index/CPI (gdp) resources)

Angola 14.3 2.4 -6.1 -1.9 9.7 -2.9 12.2 0.0
Benin 0.3 -1.1 3.2 0.7 15.3 -14 2.7 -2.0
Botswana 3.0 -0.1 -7.2 -0.3 24.5 0.9 -1.1 -1.0
Burkina Faso 1.5 -0.3 6.7 -6.5 -6.6 25 4.8 -6.5
Burundi 0.6 1.7 25 -1.1 13.4 4.8 3.1 -5.4
Cameroon 0.8 -0.3 0.6 -2.1 2.8 5.6 3.9 -0.5
Cape Verde 5.7 -0.1 1.7 0.2 16.0 2.7 -1.3 0.0
C. African Rep. 0.9 -0.2 0.6 -0.1 10.9 -15 30.0 -8.4
Chad 8.5 1.2 -7.9 -2.7 -18.9 1.2 8.0 0.7
DR Congo 3.0 -0.2 5.8 -1.9 18.6 8.3 12.7 0.0
Rep. of Congo 1.7 1.9 0.1 2.1 -5.4 0.1 10.1 -1.4
Cote d'lvoire -0.8 -0.8 1.1 -4.1 6.3 1.5 10.8 -7.9
Equatorial Guinea 13.7 0.1 49 -0.2 17.2 0.2 0.3 13.0
Eritrea -2.5 1.2 -12.1 0.4 -16.3 -21.0 1.6 -4.9
Ethiopia 9.0 1.5 -6.5 -2.4 16.9 8.9 9.5 -1.2
Gabon 0.8 0.1 -2.2 -0.2 5.2 0.2 16.7 -0.5
Gambia 3.2 1.0 2.0 0.5 13.5 0.4 0.6 17.0
Ghana 3.6 -0.9 6.3 5.3 2.3 2.6 4.3 -2.5
Guinea 0.4 5.0 7.7 10.6 6.8 -8.4 6.8 -3.3
Guinea-Bissau -0.1 0.0 4.0 -10.2 22.0 -3.7 6.3 21
Kenya 34 3.7 2.9 0.7 12.2 -1.0 2.7 -3.9
Lesotho 3.6 1.7 0.9 -3.3 34 7.7 10.0 -0.6
Liberia 2.5 1.1 16.2 3.2 -0.4 -1.7 19.1 -8.8
Madagascar 2.4 2.1 -2.4 -5.4 8.2 -6.6 2.6 0.0
Malawi 3.3 -0.3 7.2 0.5 2.4 1.2 1.4 -3.2
Mali 2.0 -0.1 1.4 11.4 20.9 -7.6 4.9 -5.9
Mauritania 3.3 1.5 7.2 11.3 -2.7 0.9 -0.9 0.0
Mozambique 5.4 0.5 2.0 25 9.7 -3.9 -4.6 1.8
Namibia 4.8 0.6 -4.5 0.0 11.1 -4.4 -1.1 -3.5
Niger 0.1 1.0 6.6 0.6 6.6 10.6 5.7 -5.4
Nigeria 4.6 -0.5 -4.2 -5.9 31.2 1.6 19.7 -0.7
Rwanda 4.7 1.7 1.9 -4.3 28.6 -2.0 1.3 -3.9
SaoTome&Princ 4.5 1.6 -3.1 2.4 -9.8 0.2 0.3 0.0
Senegal 2.0 0.7 6.0 0.8 -8.1 9.6 7.6 3.4
Sierra Leone 35 1.1 -10.0 3.3 12.4 -1.4 3.0 5.3
South Africa 4.0 1.3 0.5 -1.0 -0.1 12.6 0.4 0.0
Sudan 5.9 1.2 14.6 0.7 40.5 5.9 4.4 12.5
Swaziland 1.8 1.7 1.2 0.2 -5.5 6.9 -9.6 0.7
Tanzania 4.1 1.8 4.6 -4.2 27.2 -10.8 3.9 -2.8
Togo 0.0 0.1 7.8 -5.3 27.8 1.0 1.1 -1.5
Uganda 4.6 1.1 -4.3 54 -5.2 2.2 -2.6 -1.2
Zambia 3.4 -2.5 -5.8 -3.2 4.0 -30.9 2.8 -0.7
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B CRISIS yearly change 2007-08
Govt

GDP/e FQOd health Total food External aid Food import Immuniz  HIV

(real, Prices  outlays resource to health/c (% total food rate  prevalence

PPP) Index/CPI resources)

(9dp)

Angola 10.2 5.4 218 -6.8 30.3 8.4 -6.4 5.3
Benin 1.8 9.3 -8.7 5.4 20.9 -2.0 -4.2 0.0
Botswana 1.6 6.7 22.7 47.8 9.8 -0.7 5.1 -0.8
Burkina Faso 15 115 -17.1 32.2 22.8 -23.9 2.6 7.7
Burundi 14 0.8 14.7 -0.8 36.7 6.0 -11.1 -2.8
Cameroon 11 3.6 17.5 24 12.4 3.9 5.1 -1.9
Cape Verde 5.0 2.2 5.6 6.6 25 -5.6 2.6 0.0
C. African Rep. 0.3 1.9 22.3 0.8 56.9 0.1 -38.8 -7.3
Chad -2.9 5.7 6.6 -11.5 9.3 294 -34.0 -2.9
DR Congo 3.3 1.9 219 -1.2 99.5 3.1 -3.6 0.0
Rep. of Congo 3.7 0.7 -20.8 0.7 25.6 -0.2 14.3 0.0
Cote d'lvoire 0.0 4.7 3.2 11.0 13.2 -0.8 -4.2 -9.8
Equatorial Guinea 8.4 25 14.0 3.1 38.9 0.9 92.3 6.8
Eritrea -1.0 5.7 55 -27.3 -12.2 114.9 3.1 -11.1
Ethiopia 7.9 10.9 -8.7 -0.2 -22.1 21 12.3 0.0
Gabon 0.5 25 -3.3 3.1 -15.9 0.9 4.2 0.0
Gambia 3.2 1.6 1.6 33.6 -22.3 -13.1 45 13.3
Ghana 51 -1.2 114 30.8 15.2 -7.2 -8.5 -5.3
Guinea 24 1.9 18.1 6.1 -10.3 0.8 -14.4 0.0
Guinea-Bissau 1.0 5.0 -4.5 -11.7 -44.1 -16.9 -18.8 0.0
Kenya -1.0 5.6 4.3 13.5 7.1 93.2 8.7 -1.6
Lesotho 3.0 4.7 19.1 -9.2 329 -2.2 0.0 0.4
Liberia 24 9.9 89.0 -19.1 283.2 -15.1 2.2 -11.1
Madagascar 4.5 1.1 -0.3 1.2 1.4 -38.2 -6.8 0.0
Malawi 6.7 -1.6 2.6 -19.9 38.1 218 5.3 -1.8
Mali 24 35 -13.6 8.5 22.7 47.8 10.1 9.1
Mauritania 1.2 2.1 35 16.1 -28.7 0.6 2.1 0.0
Mozambique 4.3 3.6 -0.9 11.0 9.4 14.4 10.0 0.0
Namibia 0.9 6.0 5.9 6.5 -62.9 11.1 0.6 -4.2
Niger 5.3 7.6 -1.6 40.7 32.6 -24.5 16.6 0.0
Nigeria 3.6 4.0 -1.3 8.2 2.9 -6.0 -19.4 0.0
Rwanda 8.2 0.8 7.6 6.9 76.2 -30.1 -3.6 0.0
SaoTome&Princ 4.1 4.5 -16.9 -1.1 60.4 0.1 4.9 0.0
Senegal 0.6 3.7 -3.7 43.5 18.4 -29.4 -7.3 0.0
Sierra Leone 2.9 9.9 17.8 -2.2 6.8 -23.7 8.7 0.0
South Africa 25 4.5 11.5 28.9 9.4 -54.3 17 -0.6
Sudan 4.5 5.7 -10.6 9.6 322 20.9 1.2 25.0
Swaziland 1.0 4.7 21.8 9.9 -38.0 -21.4 18.3 0.4
Tanzania 4.4 2.2 12.6 1.9 19.1 231 -1.2 -1.7
Togo -0.7 10.8 -125 3.4 68.9 -6.8 -8.8 -3.0
Uganda 5.2 6.9 1.0 -0.7 -26.1 -5.2 0.6 1.6
Zambia 3.1 1.2 -2.0 13.2 -23.8 95.8 -2.6 -0.7
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C CRISIS yearly change 2008-09
Gov

GDP/e F(.)Od health Total food External aid Food import Immuniz  HIV

(real, Prices  outlays resource to health/c (% total food rate  prevalence

PPP) Index/CPI resources)

(gdp)

Angole -2.2 2.3 -6.1 23.1 -24.1 -33.C -6.2 0.C
Benin 0.6 34 16.6 1.8 20.3 9.1 6.0 0.0
Botswana -7.4 5.8 205 -23.2 -51.3 -5.5 3.3 -0.4
Burkina Faso 0.1 -0.1 13.4 -19.3 25.9 10.7 0.0 0.0
Burundi 0.6 3.7 -11.0 0.8 -18.5 0.1 8.0 -5.7
Cameroon 0.1 2.0 -0.3 -10.4 20.7 6.9 -6.1 0.0
Cape Verde 1.4 1.0 15 1.1 -54.2 1.1 -8.2 0.0
C. African Rep. 0.5 0.9 -7.4 9.1 -27.9 9.0 51.8 -7.8
Chad -1.1 -1.1 35.3 -10.3 -29.6 31.0 67.0 0.0
DR Congo 0.0 0.9 20.0 0.0 -4.6 -0.9 11.3 0.0
Republic of Congo 5.6 2.4 35 -0.3 -50.8 0.2 -0.6 -2.9
Coéte d'lvoire 1.4 2.2 -0.4 -7.3 53.7 -5.6 8.0 -8.1
Equatorial Guinea -7.8 9.8 126.7 -3.1 -15.7 -0.2 0.7 6.4
Eritrea 0.6 -1.1 -27.9 14.2 -57.5 -16.8 0.0 0.0
Ethiopia 5.9 -4.8 -8.9 -0.3 43.4 -29.7 -0.6 0.0
Gabon -2.7 9.8 235 -3.1 63.5 -0.2 -6.7 -1.9
Gambia 1.8 0.7 22.1 8.3 13.1 -15.2 -2.7 17.6
Ghana 1.4 -3.0 -11.3 6.4 -10.1 -8.8 8.1 0.0
Guinea -2.7 2.3 37.9 2.6 -25.6 -10.8 75 -7.1
Guinea-Bissau 0.8 1.0 3.9 2.2 -0.6 0.1 12.6 0.0
Kenya -0.5 6.3 6.9 -4.1 12.3 -11.6 -14.9 0.0
Lesotho 1.3 1.7 11.0 6.4 -19.8 4.0 -17.0 0.0
Liberia 0.3 -11.1 12.1 -3.3 28.4 -2.7 0.0 -6.3
Madagascar -2.2 11.9 -17.9 6.4 -29.5 -30.1 -2.8 0.0
Malawi 4.8 -1.0 -1.0 23.3 -17.8 -42.3 3.4 -1.8
Mali 1.9 0.8 13.1 7.3 19.5 -55.3 -10.7 0.0
Mauritania -3.4 0.4 -0.1 -8.9 -10.4 4.7 -115 0.0
Mozambique 3.9 34 18.1 5.9 12.3 -8.1 -13.3 0.9
Namibia -0.9 1.7 10.1 1.9 220.4 -0.6 1.9 -4.4
Niger -2.9 26.6 7.3 -29.3 -25.7 72.1 6.5 0.0
Nigeria 0.6 2.1 3.2 -3.6 106.6 2.1 21.6 0.0
Rwanda 2.4 3.7 4.2 19.3 -3.5 -37.3 0.0 0.0
SaoTome&Princ 2.4 3.6 53.6 -7.4 -36.6 -1.1 2.1 0.0
Senegal -1.1 -1.9 1.7 -6.3 -73.4 -12.8 0.0 125
Sierra Leone 15 -11.1 10.7 6.3 -15.4 -13.0 5.1 0.0
South Africa -2.8 2.2 9.1 -0.5 10.0 9.5 8.2 -0.6
Sudan 1.7 -1.1 -12.2 -28.3 -16.1 321 0.6 10.0
Swaziland -1.0 1.7 13.6 7.3 1057.9 -0.4 -3.4 0.0
Tanzania 25 4.8 3.8 -7.2 -7.2 21.8 4.2 -3.4
Togo 0.0 0.5 19.7 8.2 -26.4 -9.3 5.1 0.0
Uganda 3.6 10.6 -3.4 8.7 38.2 -40.1 1.1 1.6
Zambia 3.7 0.8 -4.0 17.3 -16.3 -77.1 3.3 -0.7

Source: authors’ calculations based on the hypethasd sources cited in Table 3
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Annex 1 Table 4 Confidence intervals of the impact simulationewh in Tables 4 and 5

Estimated Standard Lower limit Upper  Estimated Standard Lower Upper
difference error of (95% limit (95% difference of error of Ilimit (95% limit 95%
of USMR difference confidenceconfidence deaths in difference confidenceconfidence

Country 2008/2009estimates interval) interval) 2008/2009 estimates interval) interval)
Angole 26 24 -21 7.3 201¢ 186¢ -163¢ 5671
Burund -08 0.7 -22 06 -21% 201 -60¢ 181
Benir -06 0.8 -2.3 10 -217 29z -79C 35€
Burkina Fas -2.7 22 -7.0 15 -204¢ 160t -519( 1101
Botswani 2.1 1.8 -5.7 15 -0¢ 8€ -26€ 7C
C. African Rep. n 23 -34 56 16¢ 358 -52¢ 86(
Céote d'lvoire -4.2 15 -7.1 -13 -307¢ 107t -5181 -96¢
Cameroo -26 04 -35 -1.7 -183% 32¢ -246¢ -120¢
Republicof Congo o1 0.6 -10 12 1C 71 -13C 14¢
Cape Verd 09 04 0.2 16 11 5 2 2C
Eritree 58 33 -08 123 108¢ 627 -14z 2317
Ethiopie 36 05 26 45 1110¢ 150t 815¢ 1405¢
Gabor 0.4 0.9 -1.3 2.2 17 3E -52 8t
Ghani -35 24 -8.1 12 -262¢€ 180¢ -616- 91C
Guinet 6.0 19 24 9.7 237¢ 73t 93¢ 381¢
Gambit -21 20 -59 18 -12¢ 122 -367 111
Guine«Bissau 12 25 8.1 178 84¢ 162 532 116¢€
Equatorial Guine -95 49 -190 0.1 -24C 12: -481 2
Kenye 37 11 16 57 564( 1621 246z 8817
Liberia -367 44 -454 -280 -535: 64€ -661¢ -408¢
Lesothc -15 14 -4.2 13 -8€ 83 -24¢ 7€
Madagasct 22 10 0.3 41 153( 673 211 284¢
Mali 31 0.8 16 4.7 172¢ 42€ 894 256¢
Mozambiqu: -37 12 -6.0 -1.3 -324: 104t -5291 -119¢
Mauritanie 52 0.6 40 6.3 56€ 63 442 68¢
Malawi 14 15 -15 42 82: 874 -89C 2531
Namibie -22 0.7 -36 -0.8 -12¢ 43 -21% -4%
Niger -49 23 -94 -0.3 -379 185¢ -743¢ -15¢
Nigerie -0.5 33 -7.0 6.0 -324% 2022¢ -4288¢ 3640!
Rwand: -70 19 -108 -3.3 -283( 76¢ -433% -132¢
Sudat 78 10 59 9.7 1013 124¢ 7692 1257¢
Senege -26 3.6 -9.6 44 -122¢ 1701 -4562 210¢
Sierra Leon -18 14 -4.6 0.9 -42C 327 -106( 22(
Sao Tom&Principe -41 0.7 -56 -2.7 -21 4 -2¢ -14
Swazilan -433 6.6 -563 -303 -1501 23C -1952 -105(
Chac 12 27 -41 6.6 59¢ 1387 -211¢ 331¢
Togc -0.8 11 -3.0 14 -17¢ 23¢ -64z 29z
Tanzanii 23 0.6 11 35 420: 109¢ 2051 635¢
Ugandi 14 0.6 0.2 26 203¢ 921 231 3841
South Africe -59 20 -99 -20 -6371 218¢ -1065: -2091
DR Congo -79 16 -109 -4.8 -2284¢ 457¢ -3181¢ -1387¢
Zambie 32 14 05 6.0 1771 771 26( 328
SSA -05 122 -29 19 -1505: 3822¢ -8997¢ 5987!

Source: authors’ calculations based on the hypethasd sources cited in Table 3.

Note: Since the difference between the “crisis” #rel“non-crisis” scenario is a nonlinear transfation of the
under-five survival rate, its variance and standardr were computed by the use of the “delta netigan
approximation of the variability estimate for a finear transformation of random variables basetherTaylor
series approximation).
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Annex 1 Table 5 Maximization exercise for MDG4 - hypotheses owdo and upper bounds
on yearly growth

No

Explanatory variables

Lower bound

Upper bound

Per capita GDP (In) — real, PPP

As for standard procedure

except for yearly growth, here
equal to IMF 2011 projections
— negative values replaced by

As for standard procedu
except for mean yearly
growth, here equal to IMF
2011 projections

Improved water

As for standard procedure

As for standard procedu
except for countries where
the 2007 variable exceeded
80, for which the 2004-2007
mean yearly growth rate wa
used. Negative values were
replaced by growth rates of
countries with a similar
coverage in 2007 (es: BDI
replaced with BEN)

HIV prevalence

As for standard procedure

Set to 0O if the standau
procedure would result in a
positive value

Food Price Index/CPI (In)

Setto 0

Setto 0

Government exp on health (on gdp)

As for stangaodedure

Set to the yearly growth rate

needed to reach the Abuja
target -LBR, RWA and TZA
in 2007 had already reache
that goal (it was then set to

Per capita external aid on health (In)

As fondtad procedure

As for standard procedure

Female literacy (age 15-44)

As for standard ptaoe

As for standard procedure
except for countries where
the 2007 variable exceeded
80, for which the 2004-2007
mean yearly growth rate wa
used

8

Immunization coverage

As for standard procedure

Set to the yearly grow rate
needed to reach full covera
by 2015

je

9

Democracy index

Setto 0

Setto 0

10

Conflict dummy variable

Setto 0

Setto 0

11

Per capita major food availability (domesti
prod+import)

*As for standard procedure

As for standard procedur

12

Rate of food imports on food availability

As fandard procedure

As for standard procedur

4%

Note: In April 2001 in Abuja, the Heads of Statel@overnment of the Organization of African Unitegged
to allocate at least 15% of their annual budgehéoimprovement of health.
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Annex 1 Table 8 list of countries and years for which a DHS syrigeavailable

Country year of DHS survey Country year of DHS surey
Benin 1996 2001 2006 Mali 1995/96 2001 2006
Burkina Faso  1992/93 1998/99 2003 Mauritania 2000/

Cameroon 1991 1998 2003 Mozambique 1997 2003
C.African Rep 1994/95 Namibia 1992 2000 2006/07
Chad 1996/97 2004 Niger 1998 2006

Rep. of Congo 2005 Nigeria 1990 2003 2008
DR Congo 2007 Rwanda 1992 2000 2005
Cote d'lvoire 1994 1998/99 SaoTome&Priz@08/09

Eritrea 1995 2002 Senegal 1997 2005

Ethiopia 2000 2005 Sierra Leone 2008

Gabon 2000 South Africa 1998

Ghana 1993 1998 2003 2008 Swaziland 2006/07

Guinea 1999 2005 Tanzania 1996 1999 2004
Kenya 1993 1998 2003 2008/09 Togo 1998

Lesotho 2004 Uganda 1995 2000/01 2006
Liberia 2007 Zambia 1996 2001 2007
Madagascar 1997 2003/04 2008/09 Zimbabwe 1994 1992005/06
Malawi 1992 2000 2004

2008
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