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Summary: Since 2006, Mali has experienced the full effedtshe global food crisis, with price
increases of up to 67%. This study presents sifouasof the impacts of this crisis and a number of
policy responses with respect to the welfare ofildcen. The impacts are analyzed in terms of
monetary (food) poverty, nutrition, education, dhlihbor and access to health services of children.
According to simulations, food poverty among cheldmwould have increased from 41% to 51%, with
a corresponding rise in caloric insufficiency froB2% to 40%, while the impacts on school
participation, work and access to health servicesldvhave been relatively weak. To prepare an
adequate response, the government should staddnyifying the poor individuals who are to be
protected, based on a limited number of easily meskesociodemographic characteristics. A method
of targeting these individuals is proposed in gtigly. However, simulations show that with targgtin
about one quarter of poor children would be errasBoexcluded (under-coverage), while more than
a third of non-poor children would be erroneousigluded (leakage). These identification errors,
which increase in proportion with the extremitypaiverty, reduce the impact and increase the cost of
any public interventions. That having been saids important to note that leakage to the non-poor
can nonetheless improve the conditions of childreterms of caloric intake, school participation,
child labour and access to health services, nonwhoth are exclusive to poor children. When
targeting children or sub-groups of children by,dmnefits will likely be deflected to some extémt
other family members. Moreover, it is total houddhincome, regardless of the member targeted, that
determines decisions relating to child work, ediocabr access to health services. School feeding
programmes are found to be a particularly efficipoticy in that they concentrate public funds
exclusively on the consumption of highly nutritiofmods, while cash transfers can be used by
households for other purposes. Moreover, schodifigeprogrammes are likely to have desirable
effects on school participation and child labouowdver, there are some caveats due to the fact that
these programmes exclude children who do not atsehdol, the difficulty of exclusively targeting
poor children and the possibility that child foadions at home will be proportionally reduced.
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1 INTRODUCTION

Mali, like most developing countries, underwentitiicllt ordeal as a result of the global
food crisis started in 2006. Food expenses reptessignificant or even predominant portion
of total household expenses, particularly amongpib@. An increase in food prices in the
order of 30 to 40 percent can rapidly force poopydations to make difficult, or nearly
impossible, reductions in their spending on foaa] & the education and access to health
services for their children. It can also depletErtmeagre savings. Children in such a context
are particularly vulnerable in terms of food, ntitini, education and health.

However, not everyone is affected in the same Wée increases in food prices can vary
substantially by region of residence, while indivads in households that produce and sell
food products even see some benefit from the iserda food prices. Differences in
consumption patterns are such that the impacterdifom one region to another. Also,
households with greater total income have moreagpt adjust.

This study presents detailed simulations of theaictp of the food crisis on Malian children.
Over and above the impacts on monetary povertyinpacts on nutrition, education, labour
and children’s access to health services are alslyzed. The study also reviews a number of
compensatory policies that the Malian governmenddcconsider to respond to this crisis in
order to protect the most vulnerable populations.

2 GENERAL CONTEXT

International prices for staple foods rapidly iraged since 2006. The FAO food price index
rose by 7% in 2006, by 16% in 2007 and by 50% bebaée third quarter of 2007 and the
third quarter of 2008 (Figure 1). While food prickave subsequently subsided, they
remained considerably above their long term avemagmrly 2009. Moreover, the financial

crisis could exacerbate the situation by reducaa mcome in poor countries. The poverty
gap and severity of monetary poverty in West andt@é Africa seem to have regressed,
threatening food and nutritional security among yneural and urban households. Children
and pregnant or lactating women are of particutarcern. In addition to aspects of their
welfare, children may be less likely to attend stho



Figure 1: World Food Price Index
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2.1 |International Context

Simultaneous increases in the international prafesil and food commodities, including
grains, were experienced, particularly from mid-20@creasing oil prices alone bring higher
costs for certain chemical inputs (ex: fertilizer).

Similarly, prices of other food commodities such @am oil and milk increased. The
resulting inflation led to revolts in Haiti, Camero and Burkina Faso, as well as numerous
social problems in Argentina, Yemen, Mexico, SeheBangladesh, Philippines, Guinea,
Mauritania, Morocco, Senegal, Uzbekistan, etc. {@dture et PAC 2008).

Many causes have been brought up in the literdtuexplain the sudden increase in food
prices. Included in these explanations are droughtsome large producer countries,
increasing demand in China (where demand for mwlaich is grain intensive to produce,
increases with income), as well as the productibrbiofuels in developed countries. In
developing countries, growing populations are faedth declining agricultural production

under the effects of massive subsidies to Amerimad European agricultural producers.
Finally, speculation appears to have exaggeratetuttions in global prices.

The most worrisome effect of these increases id faices in developing countries such as
Mali is the aggravation of poverty. Declining ligrtonditions for children who already faced
severe deprivation due to poverty and inequality af particular concern (DNSI and
UNICEF 2008).

2.2 National context — Mali

The rise in food commodity prices at the globalelelas resulted in a general increase in
prices in Mali (Figure 2).



Figure 2: Change in the monthly harmonized index oEonsumer prices (HIPC) in Mali
from 2006 to 2009
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Source DNSI.

More generally, the inflation rate, which was 1.6%2006 and 1.4% in 2007, rose t0 9.1% in
2008. The increase in inflation resulted from pieereases for hydrocarbons as well as food
products, which are both imported by Mali. For exdanthe price of gasoline at the pump
increased from 615 CEArancs per litre to 695 CFA between August 2006 Angust 2008
(with a peak of 704 CFA in July 2008) while diesete from 525 to 585 CFA per litre (see
figure 3).

Figure 3: Change in pump prices of gasoline and dsel from 2006 to 2009 (CFA/litre)
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! Since January 1999 the CFA has been pegged to Eecexchange rate is 1€ = 665.96 CFA.
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From 2000 to 2008, Mali’s real GDP at factor ceshiCch does not account for indirect taxes
and subsidies) increased from 830 to 1459 billiétAGrancs, indicating an average annual
growth rate of 6.1% (compared to the 7% that wddsle been required to achieve Mali's
poverty reduction objectives). The economy remdimminated by the primary sector, which
accounts for an average of 39% of GDP, compare24¥ from the secondary sector and
37% from the tertiary sector. However, growth hasrbstronger in the tertiary sector (9.3%)
than the secondary sector (5.1%) and the primantpsét.0%) (see table 1).

Table 1: Change in real GDP (billions of CFA and peentage)

2000 2001 2002 2003 2004 2005 2006 2007 2008 Annual average

Real GDP 830 928 960 1138 1157 1228 1317 1368 1459 1154
Primary 42% 42%  39% 40% 38%  38% 37% 36%  38% 39%
Secondary 24% 26% 30% 23% 23%  24% 24% 22%  21% 24%
Tertiary 34% 32% 31% 37% 39%  38% 39% 42%  41% 37%
Growth -2.8% 11.8% 3.4% 185% 1.7% 6.1% 72% 3.9% 6.7% 6.1%
Primary -105% 11.4% -3.3% 19.6% -4.0% 6.5% 43% 25% 13.4% 4.0%
Secondary 4.7% 20.4% 19.0% -8.7% 27% 85% 82% -47% -0.7% 5.1%
Tertiary 3.0% 6.1% -0.3% 439% 7.1% 44% 95% 10.2% 4.9% 9.3%

Source DNSI (2007) and Republic of Mali (2009).

Growth in the tertiary sector is mostly found iretlransport and telecommunications

subsectors, with telecommunications experiencirge@aslly strong growth in recent years

due to the introduction of mobile telephones. Astfe secondary sector, the exploitation of
gold drives growth thanks to mining laws that attri@reign direct investment and abundant
gold resources. In the agricultural domain, the dmd other dry grain subsectors are the
locomotives of growth.

The objective in 2008 was to produce 10 millionrtes of grain by 2012 in order to satisfy
local demand and to make Mali a net grain expogarticularly of rice. It is expected that
the Rice Initiative will attain 1 million tonnes giroduction of husked rice, providing
900 000 tonnes for local consumption and leavin@ Q@O tonnes for export. In 2008, the
country’s exports (32% of GDP in 2008) were domadaby gold (582 billion CFA of
exports in 2008), non-factor services, livestockl @otton products. The last of these has
continued to decline, from 247 000 tonnes in 2@H7290 000 tonnes in 2008, compared to
415 000 tonnes in 2006 and 534 000 tonnes in 2005.

Returning to the increase in prices, it should did ¢hat it was accentuated by the weakness
in stocks of grains and other food products. Athleginning of July 2008, total rice stocks
were estimated at 91 000 tonnes, 46% of which whasde in a number of storage depots in
the country. Stocks of cooking oils were barely A@nnes, while milk powder stocks only
amounted to 800 tonnes (Republic of Mali, 2008a)dl cottonseed oil producers saw much
less activity due to lower availability of cottoese The main producer (HUICOMA)
experienced months of production delays despiteemons orders for oil and soap.



The data indicates that the food crisis broughtuailstzeable price increases (of more than
50%) for the main staples consumed and the maingpoduced by the Malian population
(Table 2). Geographical variations can be explaitgdthe differing degree of food
dependence in each region, particularly for impbpeoducts, as well as the differing shares
of more rigid marketing/transport costs. This exmawhy Bamako, the capital, had the
largest price increases for most products.

Table 2: Change in consumer and producer prices dbod from August 2006 to August
2008 (percentage)

Region

Kayes Koulikoro Sikasso Ségou Mopti Tombouott Gao  Kidal Bamako

Consumer price

Rice 49 36 37 37 14 14 14 14 49
Millet/sorghun 24 17 21 21 17 17 17 17 24
Maize 33 17 34 34 33 33 33 33 33
Other grains 23 13 27 27 5 5 5 5 23
Beef 14 6 21 21 22 22 22 22 14
Chicker 56 17 20 20 30 30 30 30 56
Fisk 7 21 32 32 -2 -2 -2 -2 7
Milk products 40 41 45 45 29 29 29 29 40
Oils 38 31 14 14 35 35 35 35 38
Fresh/dn fruit 6 3 27 27 37 37 37 37 6
Vegetable 16 3 10 10 26 26 26 26 16
Coffee/tea 12 34 4 4 67 67 67 67 12
Sugar 3 -1 17 17 20 20 20 20 3
Condiment 8 21 -21 -21 30 30 30 30 8
Drinks 4 7 0 0 23 23 23 23 4
Producer price
Rice 30 30 25 30 30 30 30 30 30
Millet/sorghum 28 12 20 18 7 16 16 16 16
Maize 73 73 73 71 73 73 73 73 73

Source:Authors’ calculations from DNSI data (for the congr price) and the OMA (for the producer price).

The extent to which these price variations affélcéslocal populations rise with the share of
their income that is dedicated to food consumptidable 3). It is also seen that the
consumption of inexpensive grains — millet, sorghamd maize — and total food consumption
are highest in the poorest quintile.



Table 3: Budgetary share of principle staples and en-food consumption in Mali before
the crisis (percentage of total expenditures)

Population

Urban Rural Bamako  Total Quintilel Quintile2 Quintile5
Rice 109 10.6 8.9 10.7 6.9 10.0 11.1
Millet/sorghum 54 15.9 3.8 12.2 15.8 16.0 6.4
Maize 11 32 0.7 25 5.4 3.8 1.0
Other grain 4.1 2.8 4.t 3.2 2.3 3.4 3.8
Beef 55 34 4.9 4.2 2.3 3.5 5.2
Chicken 06 0.7 0.5 0.7 1.0 0.7 0.6
Fisf 25 3k 2E 3.1 34 34 2.7
Milk products 22 23 1.9 2.2 15 2.1 2.5
Oils 32 48 24 4.3 5.0 4.5 2.9
Fresh/dn fruit 1.9 1.8 2.4 1.8 2.C 2.1 2.C
Vegetables/tubers 5.7 5.7 5.5 5.7 6.2 6.3 51
Coffee/tea 1.8 28 14 2.4 2.3 2.4 1.8
Sugar 35 45 2.7 4.1 5.2 4.3 3.1
Condiments 28 28 2.3 2.8 2.9 2.7 2.5
Drinks 06 0.7 0.2 0.7 0.9 0.8 0.6
Food (total 51.6 65.t 44.¢ 60.7 63.1 66.C 51.2
Non-food 48.3 34.4 55.5 39.3 37.2 34.0 48.7

Notes the quintiles are defined here based on tota¢edjpures (food and non-food).

Source Authors’ calculations from ELIM (2006).

2.3 Compensatory policies to address the crisis in Wesaind Central Africa and in
Mali

The policy responses to address the food crisimm f@&006 to 2008 consisted of price
stabilization measures and structural policies timidate domestic supply, as well as
strengthening of the structures of grain manageinstitutions as observed in Mali.

2.3.1 Price stabilization measures

Some governments in the region have tried to lilm@ impact of rising food prices by
imposing price controls and/or granting subsidi&senin, Burkina Faso, Cameroon, Congo,
Niger and Senegal) and/or suspending/reducing imtaoiffs and/or the VAT on food
(Benin, Burkina Faso, Cameroon, Niger, Mali, Saom€&€aand Principe, Senegal and Togo).
Others, such as Burkina Faso, Guinea and Nigee banned grain exports. This approach
can stabilize internal prices but reduces supply pashes prices higher in neighbouring
import-dependent countries.

Eliminating taxes and engaging in subsidy programare not financially sustainable in the
long run. In the meantime, the governments of mdpcing countries in the Gulf of Guinea
have built up financial surpluses as a result ghér oil royalties receipts. Despite debt relief
for the Heavily Indebted Poor Countries (HIPC) tlgh the Multilateral Debt Relief
Initiative (MDRI) that has benefited many countriesthe region, nearly all low income
countries are still facing substantial budget defieven with aid. The fiscal space to expand
food subsidies is limited, except in the oil proiigccountries. Food subsidies have also been
criticized as poorly targeted.



While traditional support mechanisms can also hieijg to some degree the impacts of food
price increases on the poor, these mechanismsveakened in recent year without being
replaced by formal social protection systems tleaich the majority of the population. In

most West and Central African countries, the dtat rolled out social security systems that
only cover workers in the formal sector and thusdwke 80-90% of the population, including

nearly all of the poorest and most vulnerable hbakks. Very few countries in the region,

the exceptions being Cape Verde, Ghana, Sierrad.aad Nigeria, have begun to develop
social protection programmes that favour poor hbokks; even these countries only have
small pilot programmes that reach a very limitechber of those in extreme poverty.

The international and national context changed tduthe surge in prices just as Mali was
adopting its second Growth and Poverty Reductioat&yy Framework for the 2007-2011
period, which follows directly from the Ten-Year than Plan (2006-2015) to achieve the
MDGs. It was expected that rising food prices waduwdde repercussions for the fight against
poverty, with the risk that past accomplishmentsuMobe undone. In response, the
Government of Mali has set price targets, espgci@ali basic necessities, and has made
efforts to secure supplies for the population ideorto address imbalances between supply
and demand on food markets. Two key strategies toei@ver prices and to strengthen food
security among the most vulnerable groups. Therskob these was pursued by increasing
grain reserves through the Agricultural Product§ic®fof Mali (OPAM) and encouraging
productivity growth in domestic agriculture.

In terms of prices, the policy response consisteeliminating import tariffs and taxes and
turning to price controls for basic food staplebeTuse of this intervention mostly responds
to three considerations (Republic of Mali, 2008b):

= The price level with respect to the 5-year average

= The level of stocks of the product, and whethertsigges may be expected

= Market supply, and whether it seems to be funatigmormally

The measures applied to three widely-consumed faazks cooking oils and milk powder.
These products were exempted from import custordstaniffs and were sold at wholesale
and retail prices that were set in advance, withphssibility of putting a ceiling price on
competing local goods in the future. Price contveése implemented for rice in an operation
called “magasins témoins”, which supplied ricedtailers for 300 000 CFA per tonne on the
condition of a sale price of 310 CFA/kg. At the satime, retailers were supplied with
cooking oil for 162 970 CFA per 200 litres with @ge ceiling of 815 CFA per litre, and
supplied with milk at 72 970 CFA per 25kg bag wathetail price ceiling of 2 906 CFA per
kg of milk powder.

To effectively apply the price policy, a follow-ygban was put into place, which included the
National Directorate for Commerce and CompetitidlNCC), the Chartered Management
Centre (CGA) for the communes in the Bamako distiimd the Committee of Groups and
Associations of Retailers (CAGCD) of Mali. The plamounts to the DNCC monitoring
cooking oil and milk powder stocks before any intpaperations.

For rice, exemptions applied to import tariffs dages as well as the VAT, exceptions being
the 1% West African Economic and Monetary Union (BMU) community solidarity tax
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(CST), the 0.5% ECOWAS community tax and the 1%stieal tax, bringing the net tariff
level from 14.48%to 2.5%.

This was different from the situation in 2007 wheecause of Ramadan, exemptions were
effective on rice from July to October, in 2008stkxemption went from April to September,
i.e. a period of 6 months rather than the normahahth period, due to the skyrocketing
prices. This affected two 10-digit tariff lines,maly cracked rice and white rice in packages
larger than 5kg or in bulk (Republic of Mali, 20083 he benefits were conditional on a
wholesale price ceiling of 300 000 CFA per tonnd arretail price ceiling of 310 FCFA/Kg,
combined with a ban on re-exporting the product argigned agreement with the DNCC
(representing the state) to respect the specidieatdf the plan.

By July 21, 2008, 47 contracts had been signed fotal of 348 000 tonnes, of which 99 000
were to be imported, 88 000 of which were impoded total estimated loss of 4 billion CFA
(Republic of Mali, 2008b). Fifteen importers shatbe rice market, with the four largest
covering 72% of the market (GDCM, GGB, GMM and SOKA3F).

Compared to rice, the exemptions on cooking oil iauild were only in place from August to
September, and were effective on all tariffs anegsaother than WAEMU’s CSWT tax and
ECOWAS’'s CWT taxes. Cooking oil was to be imporfeam WAEMU countries. Since
there is internal free trade, the tax reduction waly effective on the VAT, since customs
tariffs and statistical taxes are zero within thistoms uniori. The specifications of the plan
kept three 10-digit customs tariff lines as eligitbbr possible exemption. These are refined
peanut oil, refined cottonseed oil and refined palin(Republic of Mali, 2008d). For a
simulation of 12 700 tonnes of imports, the taxs&sswere estimated at 1.58 billion CFA.

As for milk, the exemptions were applied to all dean chapter 0402 with the exception of
three 10-digit customs tariff lines as well as tether customs tariff lines for milk-based
products which include plant materials. The simatatof 3600 imported tonnes of milk

powder estimated tax losses of 2.88 billion CFA{d&#ic of Mali, 2008b).

2.3.2 Structural policies

Over and above the economic responses to the gerneafood prices, the Malian state
launched an initiative called the “Rice Initiativethich had the initial goal of increasing rice
production in 2008-2009 to 1.6 million tonnes, &bhcrease with respect to 2007-08. Of
this production, it was hoped that 90% would beldéchon the domestic market with 10%
remaining for exports. The strategy follows the eyah effort of “increasing productivity of
different productive systems by agricultural iniéination and developing agricultural fields
and improving value added by putting efficient @ssing facilities into place” (Republic of
Mali, 2008e). The planned actions were meant taathe level of inputs (seeds, fertilizers
and water), as well as the equipment for harvesimd) transformation to be made available
to producer groups.

2 The Common External Tariff (CET) (Coulibaly et 2007) on rice is obtained by :
CET=(CWT+ ST)(L+VAT) + CSWT+ CWT = (10% +1%)(L+18%) +1% + 0.5% =1448%

3 ICT =VAT + CSWT+CT



From an estimated budget of 42.65 billion CFA if©20the rice initiative was expected to
allocate:
= 9.42 billion CFA in the form of fertilizer subsidi¢o bring the sale price of this input
to 12 500 CFA per 50 kg bag
= 934.2 million for NERICA seed subsidies
= 32 million CFA to support the performance of thenping station in the San-West
plains
= 325 million CFA for agricultural support activitige purchase 200 motorcycles and
recruit 102 support agents
= 701 million CFA to put at the disposal of ruralditeorganizations, through banks and
the SFDs.

In order to help ensure effective implementatiorthid initiative, an institutional monitoring
and piloting framework was created within the agjtioral ministry. It is comprised of a
piloting and monitoring committee, a technical grpuand regional coordination and
monitoring committees. The missions and composititbreach of these structures were
specified, all with a view to periodically evaluatee state of progress of the agricultural
programme and to analyze and find solutions to Iprob that came up over the course of
implementing the action plans.

Another important aspect of the public action plaraddress soaring food commodity prices
is the Malian Food Security Commission, createdviay 2004 by the President of the

Republic with the mission to develop and implememiational food security policy. To this

end, this commission was charged with establisleing managing national food security
stocks, as well as analyzing the food situationidedtifying stricken or deficient regions.

Some of these interventions can be reinforced $paed precisely to the increase in food
prices and its consequences on poverty and foatumiy, for example the establishment of
grain banks (at the commune level) and small conahurigated areas (Republic of Mali,
2008f).

All of these measures were undertaken in a comtekicreasingly restricted fiscal space as
highlighted by Pereznieto and Diallo (2008, chagber

3 LITERATURE REVIEW ON THE EFFECTS OF THE INCREASE IN FOOD
PRICES ON POVERTY — RESULTS AND METHODOLOGY

Skyrocketing food commaodity prices from 2006-20@8 to an interest in their impacts on
countries at the national level as well as at thell of households and individuals (IFPRI
2008a). This is the case for the short term as agetbr the medium or long term. As reported
in IFPRI (2007), net grain importing countries e tworld (about four times more numerous
than net exporting countries), being nearly alliddn countries, have been most likely to be
negatively affected by the increase in food pri@so see FAO, 2008; Aksoy and Isik-
Dikmelik, 2008). The poverty gap was expected wease since the poor are, on average,
net consumers (Poulton et al, 2006; FAO, 2008).



In particular, the effects at the national leveh d#e seen in the impact on the balance of
payments via changes in the terms of trade (see BAB8), on fiscal balance due to lower
tax receipts and increased expenditures on subsagid social assistance programmes, and
on domestic goods markets principally in termshef prices of internationally traded goods.
The effects can also involve changes in the laboanrket due to upward pressure on wages,
changes in the wage differential between tradabte reon-tradable sectors, and local food
staples markets as a consequence of the substitffect.

At the household level, changes in food prices diaectly and indirectly lead to increased
monetary poverty by reducing purchasing power aodsequently, real income. However,
the impact mostly varies according to the typebafseholds in the country: households that
are net producers are likely to have improved welfallowing the increase in food prices,
while the opposite is true for net consumer houkkshd@verall, it is likely that most of the
vulnerable households are the rural poor and unzage earners.

Finally, while a household as a whole may be neghtiaffected by price increases for food

products, the impact may differ among household besdue to variations in the intra-

household distribution of the decision power. Negaeffects at the individual level may be

observed in terms of educational achievement (Edcebal, 2005) and nutrition or health

status (Smith et al, 2006; Alderman et al, 20061d@a et al, 2005; Cornia and Deotti, 2008;
FAO, 2008; Jensen and Miller, 2008). Children, gmt$ in particular, are the most at risk of

being seriously affected by the increase in glébadl prices in the short term, and even more
so in the long term (for a review of the varioupants see World Bank, 2008).

Most analysis on the effects of the food crisis basn focused on monetary poverty in the
very short term, before the household has had acehto adjust to the new prices. Deaton
(1989) introduced the net benefit ratio, definedtlas ratio between a household’s net
purchases of goodand total household expenditures, which he ch#sshort term elasticity
of welfare with respect to the price of good he methodological approach proposed in most
recent studies (lvanic and Martin, 2008; Wodon &adnan, 2008) on the effects of the
increase in food prices on poverty follow Singhaét(1986) and Deaton (1989, 1997) in
terms of the following equation. The change in kimeisehold’s welfare after a change in
prices can be summarized as follows:

K FS, - FDchj }
AW, =Ap,|| —— |+ ul, (1)

ch

whereAW; j, is the change in welfare expressed in relatiothéoinitial income or level of
consumption for household Ap; is the percentage price variation for food produeg: » is
the total amount of food production sold on the ketiby householdh, FD.yis total food
consumption by household y. is the income or total consumption of househyld is the
elasticity of the wage level with respect to the@rchange for food products ahgh is the
share of labour in income or total household condion. Most of the studies that adopt this
approach also assume that own consumption is festtaél by price changes.
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After this calculation, the new aggregate welfezeobtained by addingW., to the initial
welfare (before the price change). The new measurgsverty are then recalculated using
the same poverty line. In this simple exerciseggative value oAW; , corresponds to the
transfer that the government would have to makeotecseholch to ensure that its welfare is
unaffected by the increase in prices.

However, most of these studies use the most sieglfbrm of the above equation, without
including labour market responses to changes im fpoces, and adopt non parametric
techniques (see Budd, 1993; Barrett and DorosH5)199

Ivanic and Martin (2008) found that for nine deyeig countries across the world, increased
prices generally have a negative impact on pov&figtnam and Peru are exceptions, since
rural households’ welfare improved enough, on ayerdo compensate for the negative
effects that higher prices had on poor urban hadshwelfare. Specifically, the estimated
average effects of increasing food prices betwéb 2and 2007 was a 2.7 percentage point
increase in the poverty rate (with 1 US dollar day defined as the poverty line), and a 3
percentage point increase when the unskilled werkeage responses to the price increases
are excluded. Their results for the resulting cleaimgpoverty differ strongly among products
and countries (for more details, also see IFPRIO8B) on the per capita impacts on
expenditures by quintile; for the effects dependingvhether or not the household owns any
plots of land, see FAO, 2008). On average, the thegaffects are much stronger for urban
households, where agricultural activities are [@&wvalent. All the same, for most countries,
even rural households are not sheltered from tloe pmcreases which, with the exception of
meat prices, contribute to higher poverty rateanhand Martin (2008) simulated a 10%
increase in the price of certain food products urdifferent scenarios and found that, on
average, the rise in poverty rates (measured batrims of the headcount index and poverty
gap) mostly result from higher wheat prices, fokmivby the effects of rice, milk and corn
prices.

Wodon et al (2008) applied the methodology desdribleove to 12 sub-Saharan countries.
Their simulation of a 50% increase in food prodpiites predicts increases in the poverty
headcount index ranging from 1.8 percentage pamtShana to 9.6 percentage points in
Senegal. The authors also found that the increapeverty in many countries was largest in
the urban area, with the exceptions of Ghana, $#nmgd Liberia. The most strongly
negative effects were observed in areas that ligittead average levels of poverty in their
respective countries (in the 30% to 60% percertflgpoverty rates among regions). On
average, they find that a 50% increase in the picgome goods leads to a 4.4 percentage
point increase in the headcount index across th@mewhen only considering consumers,
while it causes a 2.5 percentage point decline wdmrsidering the combined effects on
producers and consumers (a complete transmissitdineoprice changes to both consumers
and producers is supposed here).

As shown by Ravallion for Bangladesh and India @@@d 2000), distinguishing between
the short term and the long term suggests differeslts. As such, while an increase in the
relative price of food products leads to more ptver the short term, it seems that in the
long term adjustments in the wage rate compensatthé negative effects. However, other

11



authors have found results that show otherwise gdomnumber of African countries
(Christiansen and Demery, 2006).

In terms of the macroeconomic context in Mali, the= (2008) estimated that higher food
prices result in an increase in import value of0.6f GDP, with a corresponding figure for
the effects of rising oil prices of 2.9% of GDP xXTexemptions on rice are expected to have
reduced tax receipts by 0.3% of GDP, while theesponding figure for petroleum products
is 1.5% of GDP. More specifically for this studgséph and Wodon (2008), like many of the
studies cited above, evaluated the potential ingpaicthe increase in grain prices on poverty
in the short term, without considering elasticifydemand, which may compensate for some
of the negative effects of the price increase. athors focused their analysis on specific
grains because they account for a large portiontotdl consumption. Specifically, the
budgetary share for rice is higher in middle incdmeseholds, while millet and sorghum are
the grains most consumed by the poorest decilesth®rproduction side, about 40% of
Malian households produce rice and 50% produceetrdlhd sorghum. The producers are
most likely to belong to the poorest quintiles paxsally for millet and sorghum — with the
major difference that rice is largely produceddale while millet and sorghum are produced
for own consumption. Combining the producer andscomer sides, the effect of a 25%
increase in prices is a 1.7 percentage point iserea the headcount poverty index
(compared to 2.5 points when only consumers amctffl by the change in price), which
goes from 47.5 to 49.2%. The impact is substamgtiafiger in urban areas (3 percentage point
increase, as opposed to 1.2 points in rural ar€aglly, the increase in the price of rice has
the most strongly negative effects on poverty, /hih increase in the price of wheat reduces
poverty.

4 POLICY RESPONSES TO THE FOOD CRISIS

This study focuses on the impacts of the food<si child poverty, going beyond monetary
poverty to include dimensions of child well-beingch as nutrition, school participation and
access to health servickaVhile certain interventions, particularly cashnsters to the
poorest, can simultaneously act on all these diroass other interventions such as free
schooling or nutritional programmes target spedfraensions of child poverty.

This section outlines some of the main policies tha Malian government could consider to
limit the impacts of the increase in food pricesohild poverty in Mali. A complete review
of the policies actually adopted in Mali in resperts the food crisis was carried out by
Coulibaly et al (2007) and the policies relatingctoldren’s welfare are detailed in a number
of other documents (for example, Pereznieto andld)ia008; Wodon and Zaman, 2008).
The types of policies adopted by developing coestrio address the food crisis can be
brought together into four main groups:

= Adjustment of economic prices tax reductions (customs tariffs, VAT, sales taxes
etc.), price controls, consumer subsidies

= Increases in the local food supplyexport restrictions, stock adjustments, producer
supports

* Including: prenatal care, presence of health gsimals at child birth and access to health sesviic case of
illness.
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= Safety nets cash transfers (conditional or not), public woptegrammes, subsidies
targeting consumers, food rations/assistance tivadl support mechanisms

= Targeted safety nets for children cash transfers directly targeting children, s¢hoo
feeding programmes, nutrition programmes for cbifdunder the age of 5.

4.1 Adjustments of economic prices

The food crisis is an increase in the general letébod prices. It is quite natural to think of
policy responses that act against this phenomewatirbctly reducing these prices. A few
examples are reductions of indirect taxes or impanitfs or introducing price controls or
even consumer subsidies for food products. AccgrtbinWodon and Zaman (2008; also see
the figure below):

“A recent paper based on a survey of 118 coumayns and country economists carried out by the
World Bank in March 2008 shows that in sub-Saha&#ita, the most common policy response was
to reduce food grain tariffs — either tariffs, VAGther sales tax or a combination of these measures
(Revenga et al. 2008). On the other hand, the owatnon response outside sub-Saharan Africa was
some form of consumer subsidy or price control,clwhdver half of countries outside of sub-Saharan
Africa used to stabilize domestic prices ... Howewally 22% of sub-Saharan African countries used
some form of price control."

It should be noted that these policies do not reszég need to target the staples specifically
affected by the food crisis if the objective isé@nsure appropriate nutrition: it would be
preferable to target other staples that have sinoitabetter nutritional properties that are
available at a lower price.

Figure 4: Food price policies among countries in Afca and outside Africa

_ % of 47 African countries I % of 71 non-Sub-Saharan African countr{es

% of countries
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Tax reductions for grainsincrease in grain stoc Food export restrictions  Price controls and nothing
consumer subsidi

Source Wodon and Zaman (2008).
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These types of policies are relatively transpagsmt directly address the problem of higher
food prices. However, they present a number of Heaks in the specific case of Mali. First,
with the exception of price controls, they are lyogparticularly in consideration of fiscal
constraints in Mali. Furthermore, they do not efifedly target the poor. The World Bank
(1999) shows that with inadequate targeting, thostéhe highest income groups “benefit
more in absolute terms than the poor because ¢hetend to consume greater quantities of
subsidized goods™.That having been said, it makes sense for thelssidias to target the
poor directly or to target them indirectly, eithey focusing on regions with the highest
poverty rate$ or by targeting goods that are most heavily coreslitny the poor (self-
selection) as will be discussed in section 6.30Almlike consumer subsidies or reductions
in indirect taxes, import taxes and price contoala have negative effects on local producers,
preventing them from fully benefiting from highertérnational prices. This can, in turn,
reduce the local supply response to increasing foaes, an issue that will be explored in
the following section. By artificially maintainingw prices, price controls can also lead to
shortages, with domestic demand exceeding domasgpigly. Finally, it is not necessarily the
case that price reductions generated by theseigmlidll entirely benefit the final consumer.
Intermediaries may also reap a substantial shatteesé benefits.

4.2 Increases in the local food supply

Another popular group of public intervention thande used to address a food crisis aim to
increase domestic supply in order to lower priceslacal markets. Indeed, there are a
number of government policies that can affect ddimésod supply. Here, the emphasis is on
the most popular among these: food export resiristi adjustments in food stocks and local
producer support.

The idea behind restricting food exports is to késgd products in the country during the
period of crisis in the hope of relieving some loé demand pressures. According to a study
carried out by Revenga et al (2008), export rastris were somewhat less common outside
sub-Saharan Africa (28% of countries) in compariadth Africa (21% of countries). This is
probably due to the initially limited level of treegexports compared to many Asian and Latin
American countries. Another way to improve domesbiod supply is to use food stocks,
although most African countries have limited ingtii@ this approach.

These supply-side policies share the same drawlzecksice policies. By lowering domestic
prices, they deprive local producers of some ofbireefits of higher international prices. The
extent to which these lower producer prices arastratted to final consumers or instead
increase the profits accruing to intermediariesal® unclear. They also share the same
targeting problems as price policies.

® In Yemen, for example, the wealthiest decile sgetfitimes more than the poorest decile on sulesiditheat
and flour (World Bank, 1999). Similar targeting plems have been reported in South Africa (Alderrand
Lindert, 1998) and in Indonesia (Pitt, 1985) arat, dxample, most poor countries where the elagtafitthe
subsidies benefits wealthy households more tham pogseholds, which are often disconnected frorfonat
markets (Alderman, 2002). In their review of 15uamsal food subsidy programmes, Coady et al. (2008)
found 3 to be progressive.

® "In many countries, given large differences in smption and nutrition levels between regions, geplgic
targeting could be used to improve the likely intghat aid will have." (Wodon and Zaman 2008)
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A long term policy to increase domestic supplyoiptovide direct support to local producers.
This has the advantage of improving the incomeroflpcers who are often among the most
poor. These policies, which have long existed imedorm or another in most African
countries, are diverse, ranging from training ie best production methods, technologies and
crops, to subsidizing inputs (fertilizers, seedsclks), extensive agricultural systems or
research. While they have the objective of stimdptan agricultural supply response —
Wodon and Zaman (2008, p.15) note “an 8% increasgce production in sub-Saharan
Africa in 2007/08” — these policies generally tatime and may not be appropriate for
addressing an immediate crisis. Also, since inlepniaes are linked to international prices
and intermediaries operate in imperfect markets ot clear whether increased domestic
supply translates into substantial price reductfong€onsumers. Again, these policies are not
targeted to provide relief for the poorest segmehtke population.

4.3 Safety nets

The third group of policies — social safety netsave a much greater potential to adequately
target the poor. Social safety nets include a watéety of interventions: social security, cash

transfers (conditional or otherwise), public workgrammes, consumer price subsidies,
micro-finance programmes and traditional supportimaisms.

Formal social security is not widespread in Afranad is generally restricted to the formal
labor market, which excludes a significant majoritl the poor. Fiscal constraints and
administrative costs probably render such a policguitable for Mali. Cash transfers,
whether they are conditional or not, are the mogugar tool to target the poor. They depend,
however, on the existence of verifiable data alte@ttarget population and require a certain
level of administrative capacity to compile and aied detailed data on household
characteristics. This is the type of policy witle threatest potential to effectively target the
poor. Targeted food price subsidies are similachSiubsidies can target the poorest regions,
the food products that are most intensively conguimg the poor or according to other
common characteristics of the poor that are eadigervable (such as number of children,
sector of activity, etc). Public works programmesmeney or food for work — are
characterized by self-targetifig.

Micro-finance and other credit programmes can laelgress short term liquidity constraints
faced by the poor when food price increases arshoft duratiorf. However, the extreme
poor are often not able to take full advantage wkoncredit. In general, the coverage of such
safety nets remains limit€dAccording to Pereznieto and Diallo (2008, p.38jak spending

" According to Wodon and Zaman (2008, p.20) "Thelicitpassumption is that such programs are relftive
well self-targeted to the poor because they typigadovide low wages so that only the poor arerigéed in
participating in them, and that they provide direash or in-kind benefits for program participatitat may
help in reducing the negative impact of higher fpoides".

8 In the case of the food crisis’ impact on womemoserty, while the same arguments can be appliddrake
population as a whole, Quisumbing (2008, p.4) st#tat "Improved credit services could buffer conption
shocks, help women retain or reclaim their assetsease farm productivity, boost women’s empowerime
and reduce poverty. Credit packages designed td memen’s needs could feature group lending (as a
substitute for other collateral) with graduationitdividual liability, varying interest rates andain maturity
periods, and protected opportunities to save."

® According to Wodon and Zaman (2008, p.15) “suba8ah African countries have a significantly largkare
of food based safety net programs relative to nénicén countries — school feeding, food for worlddonod
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on social protection systems is about 0.1% of GDRBub-Saharan Africa. In Mali’s case,
they observe (p.44) that "What is striking is tleeywlow allocation to ‘other social sectors’
which include social protection, social assistansecial action and resources for the
protection of women and children ". The same auwgthassert that traditional support
mechanisms also play an important role.

"Similarly, an analysis of transfers received bypand non-poor households shows that the latter
receive a larger share of private transfers thampuor; the opposite is true with private transfers
This would suggest that, currently, informal tramsfare providing a greater safety net for poor and
vulnerable households than those coming from tivergment” (p.37).

They also highlight that "remittances are alsorapdrtant social protection mechanism in
Mali, with officially recorded remittances havingached 3.1% of GDP in 2006 " (p.37).

Box 1: Targeting
It is common practice in the literature to desctite efficiency and equity of the targeting|of
redistributive policies primarily using two typed mmdicators. These are linked to the
presence offypel andTypell errors. Type | errors refer to accidental exudn, i.e. whern
less fortunate households are excluded from thestrdmition programme. Type Il errors
refer to inclusion errors. They are found in cast®ere benefits are destined to better |off
households that should not be eligible for the pogne’°

To measure the size of these errors, undercovardjgeakage rates are often calculated. The
leakage rate is typically defined as the proportibtotal transfers going to those who should

not be eligible. Definitions of undercoverage vamyt are usually linked to the ratio of the
number of beneficiaries effectively targeted witlspect to the total number of people in that
group (for example, the poorest quintile).

Cornia and Stewart (1995) calculated the magnitoflethese errors in food subsidy
programmes for a number of developing countriegyTiound that food subsidies generally
had a very low exclusion rate, but since consurubsiglies (CS) are universally available,
the leakage is high. They are significantly worseurban populations than rural populations,
mostly because more affluent people are foundbamareas.

When looking at leakage by product, they observesicierable variation depending on the
product, with very high leakage for milk (more th80%) and smaller leakage for durum
wheat than for other goods.

ration programs. However, while many countriestib-Saharan Africa have food-based transfer progrémes
coverage of these programs tends to be very linfitedart due to lack of financing), so that thegnams also
have a limited impact".

191t is usually acknowledged that inclusion erraeduce the vertical redistribution for these progres — by
failing to correctly distinguish between the eligiband non eligible — and that exclusion errordd l¢a
horizontal inequality, since these errors discriagnbetween individuals with equal income.
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Box 1 (continued): Targeting

They conclude that leakage can be significantlyced while minimizing undercoverage
concentrating the subsidy on products that are giynconsumed by the poor. The on
issue with this procedure — which could also salministrative costs — is whether it wou
be a politically viable option. Political suppodrfsubsidies is strong, as indicated by fc
riots in the 1980s following proposals for theioétion.

However, the leakage and undercoverage rates asglyclincomplete indicators of th
distributive effects of social programmes. The &gk rate, for example, does T
differentiate between accidental inclusion of igidie households who are just above

income of the target group and inclusion of thos® are well above this poverty line. As for

the undercoverage rate, it assigns the same weghtcluded eligible households who
just below the income cut off and those who ard telow it. Furthermore, these ratios or
count the number of households that obtain thestearand not the amount of the transfe
each household. This approach would always jud@sSagolicy as having better covera

regardless of the absolute benefit for poor houskshoA typical example occurs with

regional targeting schemes that target inhabitantise poorest region and exclude wealth
regions. Such a programme of regional targetingdmmore to reduce poverty than the (
even though the poor in wealthy regions are exaddés pointed out by Ravallion and Dz
(1995), "a policy’s capacity to concentrate the digs on a given group in the populati
should not be confounded with its impacts on theepy and social welfare; the first is jus
determinant of the second” (p.415).

An alternative approach for evaluating the distiN®ieffects of social policies can be seer
an attempt to incorporate the size of the transie household budgets explicitly into t
analysis in that the levels of the transfers maylifferentiated by households with differe
income levels. Rather than asking to what exteatglfogramme effectively identifies t
target group (for example, the poor), it asks houcmdoes it improve social welfare,
portrayed by measures of inequality and poverty.

In the case of social assistance mechanisms in, [ateznieto and Diallo (2008, p.34) fi
that "In principle, these benefits are destineth®poorest of the poor, but the weak selec
criteria, the process of bringing the poor into $lgetem and the scope of human subjectiv
in the designation of beneficiaries bring up impatt question about the efficieng
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effectiveness and transparency of social assisfamggammes" (p.34).

4.4 Safety nets targeting children

Given this study’s interest in the food crisis’ iagts on child poverty, a special emphasis
will now be placed on policies that target childrém Mali's case, Pereznieto and Diallo

deplore "the dearth of child-focused social pratectinterventions and of major soci
protection programmes of which children are dimandirect beneficiaries" (p. 49).

1 More details can be found in Coady et al. (200%) ia Bibi and Duclos (2007a).
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The most obvious of these programmes are politiasdirectly address the food crisis by
ensuring that children have access to an adequatgysof healthy food. School feeding
programmes are a way to simultaneously addredat¢kenf food and financial pressures that
may lead households to pull their children outaifaol. Pereznieto and Diallo (2008, p. 36)
note that: "The government has said it will staldtpng school feeding programmes in areas
with high malnutrition rates, complementing WFP{peoach”. The policy has the advantage
of being relatively easy to administer and guamsitthat food requirements are directly
addressed, as opposed to policies that changectmomic prices or domestic food supply
measures whose effects are transmitted imperfectpnsumers. However, this policy omits
children who are too young to go to school andvitnom adequate nutrition is crucial.
Nutrition programmes for those under the age ofnf areventative initiatives such as
nutrition programmes that offer micronutrient coampents and food destined to vulnerable
groups (pregnant women, the handicapped and pédiopig with HIV/AIDS) have been
generally adopted.

Improved access to basic social services (suchimsgy school, maternal and infant health
care) through which, among other things, the cokisiplementing an assistance policy may
be reduced, can play a major role in protectionrpoldren from most of the damaging

effects of the food crisis. However, analysis ok tQuestion is beyond the scope of the
present study.

5 METHODOLOGY

The methodology followed in this study is preseritedetail in Appendix A. To summarize,
the analysis aims to capture the effects of thel fodsis and possible policy responses on
various aspects of child well-being: food povedsloric insufficiency, school participation,
child labour and access to health services.

The increase in food prices is observed directiguph data from the Agricultural Markets
Observer (OMA, for production prices) and from tHational Institute of Statistics (DNSI,
for consumer prices). These data include prices elach major product consumed or
produced by households for each region in Mali. phee changes observed between August
2006 (before the crisis) and August 2008 (durirgdhisis) have been used to avoid problems
of seasonal price fluctuations. In the absenceioémbservations for some products in some
regions, price changes in the neighbouring regreruaed.

The impact of the price increases on the nominabrime of households that sell these
products and on the cost of living are consideredach region. On the production side, the
volume of sales is presumed unchanged by the awisie the value of these sales simply
increases proportionately to the price increaseefmch product. This underestimates the
impact somewhat, given recently observed increasethe volume of sales in Mali in
response to higher prices. Higher input costs, wb@munteract to some extent the increase in
the value of sales, are also accounted for.

On the consumption side, changes in the consumpficgach main food item facing price

variations, changes in prices of other food proslumtd changes in nominal household
income are all considered. This is accomplishe@diymating an econometric model of the
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complete demand system based on survey data frofiarMaouseholds in 2006 (ELIM
2006). The consumption analyzed includes purchased products as well as own
consumption (goods that are both produced and coedby the household). The demand
system is then used to predict household adjussrierthe quantity of consumption of each
item following the observed price increases and difeerent policy scenarios that are
analyzed. Re-evaluating these consumption quastitiethe new prices yields the value of
food expenditures under the different scenarios.

The value of food expenses before the crisis israated from the predicted value of food
consumption after simulating the price increaseoider to obtain the real income loss
associated with the food crisis for each individuel prices are calculated in 2008 dollars.
The poverty line (by region and separately for hatban and rural areas) adopted is the one
constructed for Mali by the World Bank (2007).

The analysis concerns food poverty rather tharl fmgerty, given the nature of the (food)
crisis analyzed. Food poverty is measured by comgaach individual's real food expenses
to the expenditures required to satisfy their galoequirements — which is called the food
poverty line — using a typical consumption basketontrast, total poverty is determined by
comparing an individual’s total expenses with aaltgpoverty line, which is generally
estimated as the food poverty line plus some figettentage deemed necessary to satisfy
non food needs. In both cases, an individual istiied as poor if their expenses are under
the poverty line in question. The headcount indea imeasure of the incidence of poverty
that indicates the percentage of the populationhithpoor, while the poverty gap measures
the average deviation between actual expenseshandowverty line. Finally, to capture the
distribution of expenditures among the poor, theesey of poverty as the average squared
deviation from the poverty line can be measured.

A nutritional table (Barikmo et al, 2004) indicatd®e caloric contribution of the principal
Malian staples, which can be used to calculatericatmnsumption before and after the crisis
for each individual. This calculation is done asggrthat the staples are allocated equitably
(according to caloric needs) between household reesnfihis could turn out to be a strong
assumption if there is discrimination, whether pesior negative, based on age or sex.

To uncover the impact of the crisis and policy teers on children’s participation in the

labour market and at school, an econometric mob#ii® simultaneous choice is estimated.
This model accounts for other characteristics ef¢hild, their household, the head of their
household and their community, that influence ttisice. It is the impact on real income
that matters the most for predicting how househatdssk adjust to the crisis.

Similarly, estimating an econometric model of tleeidion to consult health services when a
child is sick — and of which type of health sergids chosen — allows us to analyze the
impacts that changes in real income have at thed.l&@he model can then be used to analyse
the impact on these decisions of the predicted gdam real income resulting from the food
crisis and policy responses.

18



A range of potential policy responses to the foosicare analyzed:

» Cash transfers to all individuals identified as p@all”)

e Cash transfers to all individuals identified asngeiamong the poorest 20% of the
population, i.e., the first two deciles in terms fobd expenses per adult equivalent
("20%")

» Cash transfers to all children aged 0-14 who agatitied as poor ("0-14")

» Cash transfers to all children aged 0-5 who arstified as poor ("0-5")

e Cash transfers to all children aged 6-10 who agatitled as poor ("6-10")

e Cash transfers to all children aged 11-14 whodeatified as poor ("11-14")

e Current policy: consumption subsidies and tarifemptions for rice (2%), powdered
milk (13.6%) and cooking oils (4.4%) (“current")

e School feeding programme: meals provided to alinpry school children identified as
poor (“feeding programmes"). This policy does necisely correspond to the policy in
place in Mali, which targets all children in sch®at poor regions rather than individuals
identified as poor across the country.

The size of the cash transfer is equal to the geeestimated loss of real income among the
poor as a result of the crisis. This cash tranisfealculated and applied separately for each
region and area (rural or urban). For cash trassfieat target children, two alternative
assumptions are adopted. According to the firgt,dlsh transfers are not shared with other
family members. In this case, the impacts on thii@n are identical to those in the first
simulation ("All") where all the members of the Isehold receive the cash transfer.
According to the second hypothesis, the cash tearafgeting the child is actually shared
equitably (according to caloric needs) within tleeigehold.

A major challenge in applying these different pielécinvolves correctly identifying and
targeting poor individuals. In the absence of dadata on income or expenditures across
the Malian population, the government is requiregredict their status using a number of
sociodemographic characteristics that can be ealsggrved. To do this, the relation between
these characteristics and the food expenditures #oelt equivalent) observed in the
households covered by the ELIM 2006 survey (Talblén2the appendix) is estimated. The
estimated relationship is then used to predict feagenditures (and therefore the food
poverty status) across the population or amongetd® requested support. In order to test
how well this method performs, it is possible te uke ELIM 2006 household survey to
predict the status of all individuals accordingth®ir observed food expenditures, which
allows us to determine the targeting errors resglfrom the prediction model. These errors
come in the form of undercoverage (poor individustsluded because they were predicted
as non-poor) and leakage (non poor individualsuihetl because they were predicted as
poor).

In order to analyze the impacts of each of the &ges presented above, the same procedures
used to analyze the impact of the food crisis @aeduThe governments’ costs are estimated
for each scenario excluding administrative coses,(ithe costs involved in identifying the

12 The price stabilization measures or structuraicpes such as the Rice Initiative are not considévere.

2C



beneficiaries, carrying out the cash transfers).eitese costs therefore only correspond to
the total amount of cash transfers allocated othécase of the current policy, the cost of
subsidies/exemptions provided.

6 EMPIRICAL RESULTS

The impact of different policies on child food powe caloric insufficiency, school
participation and child labour, as well as acceslsealth services, are each studied. In order
to effectively compare the different polices, itfisst necessary to have an idea of their
respective costs, which are explored in the follmpsection.

6.1 Policy costs

The estimated costs of interventions vary fromtd.86.3 billion CFA francs, amounting to
0.2 to 2.6 percent of Mali's GDP (Table 4). Targgtall poor individuals (“All”) is by far the
most expensive intervention. Limiting the interventto the poorest 20% of the population
reduces costs dramatically, by 86%. These saviagsbe explained in part by the fact that
the poorest 20% represent half of all the poor@®&0of Mali’s population is poor, as seen in
Table 6), but mostly because targeting the poasesiuch less precise such that the majority
of the 20% poorest are erroneously excluded (Taple

When all poor individuals are targeted, 25.8% o& thoor are erroneously excluded
(predicted as non poor), while 35.4% of the nonrpaoe erroneously included (predicted as
poor). Overall, 54.6% of the national populatiomé#ts from these cash transfers. However,
when targeting the poorest 20%, only 8.2% of thputation that benefit from these cash
transfers, as more than three-quarters (77.7%) ligible individuals are erroneously
excluded. As such, the savings come at the codtavhatic undercoverage. These targeting
problems can be explained by the difficulties emteted in distinguishing the poorest 20%
of the Malian population from the rest of the pdmsised on their easily observable
characteristics. Table 3, for example, shows thatfdod habits of the poorest 20% (the first
quintile) are very similar to those of the seconthtjle, who are also included among the
poor.

Table 4: Costs of intervention policies under diffeent scenarios

Cost
in % of budgetary

in billions of CFA in % GDP receipts
Scenari
All 86.3 2.2% 16.0%
20% 125 0.3% 2.3%
0-14 43.L 1.1% 8.0%
0-5 18.7 0.5% 3.5%
6-10 153 0.4% 2.8%
11-14 9.4 0.2% 1.7%
Current 8.5 0.2% 1.6%
School feeding 7.1 0.2% 1.3%

Source Authors’ calculations from ELIM 2006.
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The targeting errors are costly even when all efgbor are targeted. By excluding more than
a quarter of the poor population, the impact of amgrvention is substantially blunted.
Furthermore, including 35.4% of the non poor amsuata large additional intervention cost
that has no impacts on food poverty. Obviouslyauld be desirable to minimize these
errors without having to go to the astronomicalogffand expense of collecting annual
income (or expenditure) data for the entire Malpulation. At the same time, in order to
be administratively feasible it is important thhe ttargeting mechanism rely on a limited
number of variables that are easily observablediftictult to falsify. In this context, there
will always be targeting errors. However, it shobkl noted that the poor who are excluded
tend to be the less extreme cases (and are themfare easily mistaken as non poor), while
the non poor who are mistakenly included tend tthiegpoorest of the non pobr.

When only targeting poor children ("0-14"), theimstted costs are half of what they are (at
43.4 billion CFA) when targeting all poor, childrand adults. These savings reflect the fact
that children represent half of the poor populatioMali. Similarly, targeting by age group
yields costs in proportion to the group’s respextshare of the poor population. Since
children aged 0-5 are more numerous than those @&déd(the mortality rate for children
aged 0-5 is very high in Mali), the costs for tangg this younger age group are higher.
Targeting the group aged 11-14 is even cheapghé&ésame reasons, as well as the fact that
this group only covers four years. The current @ok which consists of consumption
subsidies and reduced import tariffs for rice, mi&wder and cooking oils — generates
benefits for the entire population and costs sonag\ess than targeting 11-14 year olds.

Table 5: Targeting performance (in percentage)

Target population
Poorest 20% of the

All poor population
Predicted status Non poor Poor Non poor Poor
Real status
NATIONAL
Non poor 64.6 354 954 4.7
Poor 25.¢ 74.2 77.7 22.2
Total 45.4 54.6 91.8 8.2
URBAN
Non poor 91.0 9.0 98.9 1.1
Poor 53.4 46.6 76.4 23.6
Total 79.7 20.: 96.¢ 3.1
RURAL
Non pool 43.C 56.1 93.: 6.7
Poor 19.3 80.7 77.9 22.1
Total 29.5 70.5 89.t 10.t

Source Authors’ calculations from ELIM 2006.

Extending the current school feeding programmecgch which is provided to all children
(regardless of whether or not they are poor) iedetd schools in the poorest regions in Mali
— to instead target all primary school students @na predicted as poor has the lowest cost of

13 For example, the median value of food expenditaresng the excluded poor is 15% higher than the poo
who were correctly identified.
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all the scenarios studied. Indeed, this intervenisoonly aimed at children aged 6-10 who go
to primary school.

6.2 Food poverty

Food poverty is a measure of monetary poverty finatses entirely on food expenditures,
which are compared to a food poverty line. Thisgrtvline is defined as the necessary level
of expenditures to satisfy an individual's caloneeds when adopting the typical diet in the
population. It is distinguished from total povertg, more commonly used indicator of
monetary poverty, which includes non-food expemndi#u The decision to focus on food
poverty is based on the fact that a food crisiarialysed and on the importance of food
consumption for children. As such, the food povedte presented in this study does not
correspond to the total poverty rate for Mali tisaggenerally reported in the media.

6.2.1 Initial situation (2006)

In 2006, before the price increase for food proslutite incidence of food poverty among
Malian children — i.e., the percentage of childmmo were poor — was 41.5% (Table 6).
While approximately half of rural children suffepim food poverty (48.1%), this figure was
as low as a quarter of all children in urban ar&sstantial regional gaps are also noted,
from 6.7% in Kidal and 13.5% in Bamako, to 63.4%Sikasso and 44.6% in Koulikoro.
There is more food poverty in male-headed housshald42.1%, compared to 30.5% among
children living in female-headed households. Thiddiood poverty rate also increases with
the number of children in the household, excee8d% in households with seven or more
children.
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Table 6: Child food poverty (0-14 years) before andfter the food crisis with policy
simulations

Portion of the Headcount index Poverty Gap Severity
population* |Before|After All 20% 0-14 Current | Before|After All  20% 0-14|Before|After All  20% 0-14
Change in percentage Change in percentage
Percentage (%) % Change in percentage points % points % points
Total 4159 10.3 6.8101 7.8 10.0 14.1 49 1.7 4.3 2.7 6.8 29 04 23 1.1
Area
Urban 29.0 253 75 63 7.2 6.7 69 75 25 16 2318 35 1.2 05 1.0 0.7
Rural 71.0 48.1 114 7.0 11.2 8.2 11.3 16.7 59 1.8 51 3.0 8.1 35 03 28 1.2
Region
Kayes 13.0 408 139 7.0131 84 1345 128 6.0 20 57 3.3 53 35 08 3315
Koulikoro 16.5 44.4 10.7 5.7 10.7 6.7 105§ 154 50 1.2 48 23 7.3 3.1 0.1 29 1.0
Sikasso 18.9 63.4 11.3 8.210.7 94 114 259 69 14 43 3.0 142 45 -04 19 11
Ségou 18.0 370 108 7.010.8 9.0 104 12.1 48 14 46 24 55 27 03 26 0.9
Mopti 16.4 379 100 8.3 10.0 8.3 9.5 105 45 26 44 32 46 23 08 2113
Tombouctou 4.1 38.2 54 45 54 47 39 120 34 29 34 3.0 54 19 15 19 16
Gao 4.3 29.0 115 95115 95 115 5.7 4.0 3.2 40 3.3 1.7 14 10 14 10
Kidal 0.5 6.77 10.3 10.310.310.3 103 09 12 12 12 12 03 03 03 0303
Bamako 8.3 1359 25 18 25 23 23 39 10 08 1008 18 05 03 0504
Sex of head
Male 95.0 421 103 6.710.0 7.7 100 144 50 17 44 27 69 29 04 2311
Female 5.0 305 104 95104 95 104 85 35 19 3324 37 15 05 1408
Number of children
1 1.8 13.2 58 54 58 56 57 3.7 18 15 1.8 1.7 1.6/ 0.8 0.6 0.8 0.7
2 51 16.7 8.2 6.3 82 8.0 814 51 17 09 17 13 23 0.7 02 0.7 04
3 9.4 248 59 46 59 47 59 7.2 28 1.7 27 21 33 13 05 13038
4 12.2 259 94 6.1 94 75 89 72 31 16 31 21 30 15 06 15 0.9
5 119 349 121 84121 93 120 102 43 21 43 28 45 20 06 20 1.1
6 10.6 40.2 10.6 7.4 106 7.6 9.6/ 13.1] 46 19 46 2.7 59 27 08 27 14
7 or more 49.0 544 112 7.010.7 82 11.0 194 65 1.7 52 3.0 9.8 40 0.2 29 1.2

Notes * Children between 0 and 14 years of age

Source Authors’ calculations from ELIM 2006.

When considered by age group (Table 14, AppendjxtB3 clear that food poverty affects
youngest children less. Given the extreme nut@iomlnerability of the youngest children,
particularly in consideration of the food crisisistresult is somewhat reassuring.

Finally, the incidence of food poverty is uniformbwer in the general population, reflecting
the fact that a greater portion of children thaaltsdare found in poor households.

6.2.2 Impact of the food crisis

The present analysis of the food crises only cagttiie impacts of changing food prices that
were brought about by the crisis by isolating tpact of policies that were subsequently
put into place by the Malian government. The latter simulated separately, as discussed in
sub-sectior6.2.3.gbelow.

When comparing the observed changes in food p(itasle 2) with the predominant share

of food in the typical Malian household’s budgealle 3), the size of the effects of the food
crisis can be anticipated. The simulations suggest increases in food prices cause an
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increase in food poverty among children (0-14 yedd} from 41.5% to 51.8% (Table 6), an
increase of more than 10.3 percentage points. WpEdts on the poverty gap (average
distance from the poverty line) and the severitypoferty are not as large in terms of
percentage points, but given that they start aiveet level, they are larger in percentage
variation. As such, it seems that the decline & icome is larger among the poorest, which
can be explained by their dependence on food copisomand the fact that they are less
likely to sell food, which would bring income beiteffrom the price increases.

The incidence of food poverty increases proporilgrmaore in urban than rural aréaslue

to the crisis, but it starts from a lower absoligteel’®> As such, the total percentage of the
population falling into poverty is greater in rueaeas® The more than proportional impact
in urban areas reflects larger price increasesRarmako in Table 2) and the large portion of
consumption that is purchased by urban househBigisl households, however, have greater
recourse to own consumption, which is shelterednftbe food crisis. Furthermore, rural
households that sell grains benefit from the pinceease, although this effect is tempered by
the simultaneous increase in the cost of agricallmputs. Yet, analysis of urban household
behaviour (estimation of demand systems) showstliegt have a greater capacity to absorb
the impact of rising food prices by reducing thain-food consumption: urban households
are generally richer and, as economic theory ptedeet aside a larger portion of their
budget to non food consumptidbhAs such, the share of non food consumption amobaru
households falls from 48.3% to 41.9% in responséaigher food prices, while this share
remains relatively stable (going from 34.4% to 38)&mong rural households (Table 7).

However, in the simulation the food poverty gap aaderity increase proportionally in rural
areas (Table 6). This is due to much higher inigaéls of food poverty in rural areas and the
weight of food consumption among the poor.

Table 7: Food and non food budgetary shares befomnd after the crisis (percentage of
total consumption)

Food Non food
Before the crisis  After the crisis Before the cri®  After the crisis
Mali 60.7 63.3 39.3 36.7
Rural 65.6 66.2 34.4 33.8
Urban 51.7 58.1 48.3 41.9
- Bamako 445 53.9 55.5 46.1

Source Authors’ calculations from ELIM 2006.

The simulation shows that rising food prices do swbstantially change the order of child
food poverty between regions, whether the headcodéx, poverty gap or severity are
considered. The percentage of the population a&ftets relatively uniform at 10-12% with
the exception of Kayes (13.9%), Tombouctou (5.4%) Bamako (2.5%). While there are
regional variations, prices increase strongly ihragions, leading to significant absolute

1429.5% in urban areas, compared to 23.8% in rueslsa

1525.3% in urban areas, compared to 48.1% in ruessa As such, the absolute increase is greaterahareas
(11.4 percentage points, compared to 7.5 percem@igés in urban areas.

611.4% in urban areas compared to 7.5% in rurasare

¥ The estimations clearly show lower income elass#isifor food consumption than non food (Table 18).
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increases in food poverty in each case. Bamakaiabie for its inhabitants’ capacity to
protect their food consumption by reducing theinriood consumption, with the portion of
their budget allocated to food consumption incregsirom 44.5% to 53.9% (Table 7).
Tombouctou and Kayes differ in their level of owansumption, which is very high in
Tombouctou and very low in Kay&$This explains the difference in the impacts of fived
crisis in between these two regions.

The increase in food poverty among households liedgtea male or a female is nearly
identical, at 10.3-10.4% (Table 6). Finally, thergemtage of children falling into food
poverty generally increases with the number ofdrkih in the household, from 5.8% of
children in one child households to 10% of childmrehouseholds with 5 or more children.

In the general population, including adults, theidence of food poverty is estimated to

increase from 39.6% to 49.5%, an increase of 9.8f6égmtage points, similar to the increase
among children. The profile of the impacts by anmeggyion, the household head’s sex and
number of children are also similar to what hasnbeleserved among children. Finally, no

particular trends emerge from an analysis of theaicts by age (Table 8 and, in the appendix,
Table 14).

Table 8: Impacts on the incidence of food povertyyage group before and after the
food crisis with policy simulations

Targeted group (of poor)

Before After All 20% 0-14 05 6-10 11-14
% Change in percentage point:
0-5 years 39.3 10.3 7.0 10.0 7.9 9.0 9.5 9.9
6-10 year 42.7 104 6.8 101 7.8 9.5 9.0 9.8
11-14 years 44.0 10.3 6.6 10.1 7.6 9.4 9.2 9.1
0-14 year 415 103 6.8 101 78 9.2 9.3 9.7

Source Authors’ calculations from ELIM 2006.
6.2.3 Policy simulations

Table 6 shows the change (in percentage pointleilneadcount index, poverty gap and the
severity of poverty with respect to the situatiaidrse the crisis under the different targeting
scenarios. As pointed out earlier, the food crisigstimated to have brought about a 10.3
percentage point increase in the incidence of fomekrty among children age 0-14. That is
to say that the food crisis led 10.3% of Maliarnidf&n into food poverty.

In each of the following policy response simulaiprihe cash transfer to each eligible
individual is the average real income loss per tadglivalent due to rising prices among
those who are poor after the crisis. This average bf income is calculated separately for
each area (urban or rural) in each of the nineoregstudied (Table 9). Depending on the
targeting scenario, one or more members in a holetne eligible to receive this transfer.
These cash transfers are therefore cumulativeedidgbsehold level.

18 For example, rice, which represents 41% of foassomption among the poor in Tombouctou, is more tha
25% own consumed.
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Table 9: Estimated annual cash transfer granted pemdividual by region and area, in
CFA

Region Urban Rural
Kayes 14552 19819
Koulikoro 8461 12073
Sikasso 9112 12558
Ségou 10295 12158
Mopti 15928 10584
Tombouctou 11363 9056
Gao 17134 10679
Kidal 17076
Bamako 9768

Source Authors’ calculations from ELIM 2006

6.2.3.a Cash transfers targeting all of the poor after thecrisis (" All")

When the cash transfer targets everyone, childndnaaults, who is poor after the crisis, the
increase in the incidence of food poverty is redutem 10.3 to 6.8 percentage points. One
may have expected even more positive resultstmtist be recalled that the targeting is not
perfect. By only using information that is easilgservable by the authorities to determine
whether or not a household is poor, the model oalyectly identifies 74% of those who are
actually poor and erroneously includes 35% of noarpndividualst® As such, 26% of the
poor do not benefit from the transfer, which subs#ly reduces its impact. At the same
time, cash transfers to non poor individuals dohate any impact on the incidence on food
poverty, yet increase the cost of the intervention.

Furthermore, the cash transfer is equal to theageeannual loss of real income among poor
households in the region and area in questionefsa i figure 5, the real loss increases with
the level of food expenditures, surpassing 15 06@ @er year per for those whose food

expenses were 80-100% of the poverty line. Given tie average loss across the country is
12 582 CFA (about $25) per year, the cash transfegss than the loss of real income for

individuals who are closer to the poverty line. tAe same time, the transfer exceeds real
losses for the poorest individuals. These indivisitiad themselves better off than before the
crisis. It is this progressive nature of the fixesinsfer that explains the strong impacts that
this policy has on the food poverty gap (for whibtle increase is reduced from 4.9 to 1.7
percentage points) and the severity of food pov@rtyn 2.9 to 0.4 percentage points).
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Figure 5: Real losses due to the food crisis, bydd expenditures
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Source Authors’ calculations from ELIM 2006.

This first scenario succeeds best in rural are@sging the increase in the incidence of food
poverty down from 11.4 to 7 percentage points, ttughe fact that the poor are more
effectively targeted than in urban areas. Indeedural areas, the model correctly identifies
81% of the poor, as opposed to only 47% in urb&asarHowever, the model incorrectly
identifies 56% of the non poor as poor in ruralaarenhile this “leakage” rate, which raises
the costs of the intervention (see section 6.1} fa 9% in urban areas.

This policy’s success also varies by region, witie tstrongest impacts in Kayes and
Koulikoro and practically no impact in Kidal andfBako, two highly urbanized regions. The
reduction in the incidence of poverty is also mprenounced for children in male-headed
households (even more so in rural areas) and thitbsdour or more children. The profile of

the results is similar in terms of the poverty gapd severity of food poverty. When

analyzing the impacts by age group (Table 8), amemsing impact with the age of the
children is observed.

This first scenario may be unrealistic due to @stqsection 6.1). However, as discussed in
section6.2.3.¢ the results obtained here for children are idahtio those that would be
obtained from a cash transfer that targets childdene, if it is assumed that the transfer is
not shared with other household members.
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6.2.3.b Cash transfer targeting the poorest 20% after the crisis (20%)

A basic way to reduce the costs of cash transfarewstill reaching the most vulnerable is to
target the very poorest. This is explored in timsuation, which targets the poorest 20% of
the population after the crisis. As may be expedadh an intervention has very little impact
on the incidence of food poverty — which incredsg40.1 percentage points rather than 10.3
percentage points in the absence of the transtaut-it does reduce the food poverty gap
(from 4.9 to 4.3 percentage points) and the sevéiiom 2.9 to 2.3) of food poverty, and
costs only one seventh as much as targeting afidbe (see section 6.1). The savings are not
only due to targeting only the poorest, but thesoalesult from lower leakage (non poor
households benefiting from erroneous identificgtidie profile of the impacts is not altered
substantially, although male-headed householdstlamdayes and Sikasso regions benefit
somewhat more, since they are overrepresented athosg identified as the 20% poorest.

6.2.3.c Cash transfer targeting all poor children after the crisis: with sharing (" All")

As discussed in section 6.1, an intervention thagets all individuals identified (correctly or
not) as poor would be very costly. If the protectaf children from the impacts of the crisis
is a primary objective, then targeting cash transsfie children seems an obvious choice.

However, it is nearly impossible to know how trasfintended for children will actually be
distributed within a household. There is little Swp the household decision makers from
allocating the transfer equitably (for example, ading to caloric needs) between all the
members of the household. The following simulatiadept two alternative hypotheses: with
and without sharing with other household members.

If only the targeted children benefit from the casimsfer, i.e., it is solely used to increase
their food expenditures without sharing with otlhe@usehold members, the impacts on the
targeted children would be identical to the fiighgation, where all family members receive

the cash transfer ("All"). However, the cost ofstimore targeted policy is only a fraction of

the cost of targeting all the poor since the trarsshre only provided to children (simulation

"0-14" in section 6.1).

6.2.3.d Cash transfer targeted to poor children after the crisis: with sharing (" 0-14")

If, however, it is applied a policy that only tatgehildren and assume that the cash transfer
is shared equitably between all members in thedtmld, the impacts on children are clearly
lower. This is what is observed in the "0-14" scendl he observed increase in the incidence
of child food poverty is somewhat smaller; 7.8 petage points, as opposed to the increase
of 6.8 percentage points when the transfers exalysibenefit the children (or when the
transfers are made to all the family members ("AlIThe reduction in the impact on the
poverty gap (to 2.7 percentage points rather th@mércentage points) and the severity (to
1.1 percentage points rather than 0.4 percentagéspof poverty is also smaller. The cost of
the intervention is reduced by half, improving #fficiency of the programme in terms of the
headcount index and poverty gap, but not in teritBeoseverity of poverty.
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In general, although the magnitude of the impastsmaller, the profile of the impacts of
transfers targeting children when there is shadng similar to those without sharing (or
when all the poor are targeted).

6.2.3.e Cash transfer targeting poor children aged 0-5, after the crisis (" 0-5")

If there were especially concern about the impattke food crisis on the youngest, it could
be decided to exclusively target them. Table 8 shtve impacts of the different policies
studied on children by age group. It can be seanttie food crisis (“After”) increases the
incidence of poverty among children aged 0-5 by8 Jfercentage points, as is the case for
children as a whole. A policy that makes cash feassto all poor households (“All”)
manages to bring this increase down to 7.0 pergenpmints, while targeting the poorest
20% has almost no impact. Targeting only childretihhwntra-household sharing has almost
as much impact on 0-5 year olds as without shgdnghe case with cash transfers to all of
the poor ("All")); an increase of 7.9 percentageimas opposed to 7.0 percentage points.

Of particular interest here are the impacts of lcpdhat exclusively targets children aged 0-
5. Again, if only the targeted children are ensuetenefit from these transfers, exactly the
same effects on this age group as when all the pmove targeted ("All") are obtained.
However, if it is assumed that these transfers epdoeing shared equitably within the
household (according to the share of caloric néedsach individual in the household), the
increase in the incidence of poverty is only redute 9.0 percentage points ("0-5"). The
reductions are smaller, by slightly less than hdifn those obtained from targeting all
children ("0-14") due to the fact that 0-5 yearsolib longer share in the cash transfers to
their siblings. Given that the cost of the intemi@m is less than half as much — by stopping
the “leakage” towards households that only havédaodm over the age of 5 — an efficiency
gain in terms of the impact on 0-5 year olds cathios asserted. However, it is important to
note that the reductions, through sharing, in tleédence of food poverty among "6-10" and
"11-14" year olds are cut by more than half whely tergeting "0-5" year olds.

6.2.3.f Cash transferstargeting poor 6-10 year-olds after the crisis: with sharing (" 6-10")

Likewise, if the concern relates to 6-10 year-ofds,example to avoid school drop outs, the
cash transfers could target this group. Againhé transfer only benefits 6-10 year-old
children (without sharing), it will have the sanmepacts on this age group as the policy that
made transfers to all poor individuals ("All"), batta fraction of the cost. However, if sharing
is present ("6-10"), the impact on the incidencéoold poverty among 6-10 year-olds is only
brought down to 9.0 percentage points, althoughcits of the intervention is six times
smaller (section 6.1). Also, the impact of thisipplon children in other age groups (via
sharing within the household) is smaller.

6.2.3.g Cash transfers targeting poor 11-14 year-olds after the crisis. with sharing (" 11-
14")

Similar impacts are observed here as in the previase, this time for 11-14 year-olds.

6.2.3.h The current policy: consumption/production subsidies (" Current")

The simulated impacts of the policy implemented®@98 on food poverty are very weak,
bringing the increase in food poverty from 10.3Lb0 percentage points for the population
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as a whole. The urban population benefits much nfram@ this than the rural population
because the targeted products represent a gréateraf their consumption.

Obviously, the simulation only captures the immealieffects of the consumption subsidies
and the tariff exemptions that were attributed te@latively limited list of specific products.
The Malian government has additional policies tae¢ relevant to the overall aims of
improved child nutrition, such as the school fegdimogramme that will be discussed in the
following section and the Rice Initiative that aitasincrease domestic production and thus
has effects that go beyond the scope of the asalyshis study.

6.3 Caloric insufficiency

6.3.1 Initial situation (2006)

Insufficient caloric intake was a serious problemMali even before the start of the crisis in
2006 (Table 10). Nearly one third (32.1%) of Maliemildren did not obtain the minimal

caloric requirements set by the World Health Orgation (WHO). As is the case for food
poverty (monetary), there is a gap in caloric deficy between rural (34.5%) and urban
(26.3%) children. The rural-urban gap is howevet as large in terms of caloric

insufficiency due to the importance of own consumptof food among rural Malian

households which shelters them somewhat from gliwloal prices.

Regional gaps persist in terms of insufficient dalcntake among children, although they are
somewhat less than those observed for food powafiyle the rate of caloric insufficiency is

relatively low in Kidal (7.5%), it reaches 37.6%HKayes and 40.6% (more than two in five
children) in Sikasso. While the caloric insufficagnrate slightly exceeds the food poverty
rate in Bamako, Kidal and Gao, it is much lowerKioulikoro, Sikasso, Ségou and Mopti,

these last regions all being characterized by kegkls of own consumption of food (e.g.
25% of millet consumption in Koulikoro is own comsption). Furthermore, they consume
more millet than rice, and millet is much cheaper galorie.

While the rate of caloric insufficiency is much hegy for children living in male-headed
households (32.4% as opposed to 26.5% for chilordemale-headed households), the gap
is less than that observed for food poverty. Agé#ims is due to the fact that male-headed
households are more common in rural areas wherecmnwaumption partially compensates
for food poverty.

Caloric insufficiency increases with the numbecbiidren in the household. Finally, as may
be expected, the rate of caloric insufficiency dases dramatically according to their decile
ranking in terms of food expenditures. Only 5.8%cbfldren in the poorest decile do not
suffer from caloric insufficiency.

The profile the caloric insufficiency in the genlgpapulation is similar to that observed for
children.
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Table 10: Rate of caloric insufficiency among chilcen, before and after the food crisis,
with simulated policies

Population Simulation scenarios School
share* Beforg After All 20% 0-140-5 6-1011-14Current |After feeding
Percentage Change in percentage points

0-14 6-1011-146-1011-14
Total 321 85 46 79 56 70 74 7.9 8389 7425 19
Area
Urban 290 263 20 12 20 14 18 19 19 24 31 1.3-05 -2.3
Rural 71.0 345 11.1 5910.3 7.3 9.2 9.6 10.3 10.11.2 10.1 3.7 3.7
Region
Kayes 13.0 37 9.6 45 96 59 7.7 81 94 9.510.4 6.9 22 1.8
Koulikoro 16.5 31 6.1-0.2 58 19 44 46 49 6.1 6.2 6.9-1.8 0.8
Sikasso 18.9 40.4 13.3 7.0 109 83 9.811.3 11.9 13.114.3 10.8 3.0 -0.2
Ségou 18.0 32.3 119 8.0 11.9 9.311.010.7 11.5 11.513.1 11.3 7.5 6.1
Mopti 16.4 240 85 6.7 80 7.1 81 81 85 7.8 87 7.1 64 6.1
Tombouctou 41 370 42 3.8 42 38 42 42 38 3.1 42 56 31 35
Gao 43 331 23 23 23 23 23 23 23 23 24 22-3.0 -6.5
Kidal 05 75 9595 95 95 95 95 95 9.5 7.9 20.3 7.9 20.3
Bamako 83 190 -19-19 -19-19-19-19 -19 -1.0-1.7 -2.9-46 -5.7
Sex of household hegd
Male 95.0 324 84 44 78 5469 72 7.8 82 89 74 24 19
Female 5,00 265 9.9 75 9.9 94 9.7 9.8 99 10.210.0 7.0 51 1.5
Number of children
0 0.0 0.0
1 1.8 141 31 19 31 19 25 25 31 2.7 48 6.7 48 5.3
2 51 17.5 4.7 3.0 47 33 42 40 41 44 46 45 19 45
3 94 198 6.4 46 64 55 58 6.1 6.3 6.6 54 4.1 31 1.5
4 12.2 233 6.2 49 6.2 53 59 6.0 6.0 6.0 7.7 54 47 3.4
5 119 26.7 6.1 41 6.1 47 52 57 54 51 49 56 1.7 3.2
6 10.§ 30. 10.1 6.4 10.1 7.4 9.1 9.7 9.7 9.811.9 4.8 6.7 0.4
7 or more 49.0 40.6 10.3 45 9.0 6.0 81 84 95 10.210.6 9.5 11 1.3
Decile
1 (poorest) 104 942 27-16 09 09 25 2.7 27 27 21 1.3-16 0.2
2 105 76.2 11.4 29 11.2 57 9.3 9.5 10.2 12.012.7 9.9-3.6 -1.5
3 10.7 56.4 20.210.3 18.211.915.718.0 18.4  19.319.8 18.5 3.8 3.9
4 10.3 38.9 22.013.7 20.615.718.117.7 20.0 21.524.6 20.412.7 8.6
5 10.1 24.14 12.7 9.8 12.410.311.812.3 12.3 11.712.4 9.2 5.0 2.1
6 100 9.6 93 6.9 93 7.7 83 87 91 84 9.0 6.1 52 25
7 99 6.1 3421 34 2123 21 34 3.3 3.7 33 27 27
8 9.7 30 0101 01 0101 01 01 0.8 0.8 -1.3 05 -1.8
9 94 00 0101 01 01 01 01 01 0.4 0.0 0.3 0.0 0.3
10 (least poor) 89 00 0.0 00 0.0 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Notes * Share of the population of children aged 0-14

Source Authors’ calculations from ELIM 2006.

As for food poverty, the rate of caloric insuffini®y is lower among the youngest children,
varying from 35.0% for 11-14 year-olds to 25.7% agn0-5 year-olds (Table 15, Appendix).
Given that the youngest children are especiallpexdble, this result can be seen positively.
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6.3.2 Impact of the food crisis

The caloric insufficiency rate among children a@etb 14 increases from 32.1% before the
crisis to 40.6% after the crisis (Table 10). Cheldin rural areas are far more affected (11.1%
of children fall into a situation of insufficientaloric intake, as opposed to 2.0% in urban
areas), due to the incompressibility of their nonef consumptio”® The largest increases in
caloric insufficiency are in the Sikasso (13.3%y é&&gou (11.9%) regions, as well as in
households headed by women (9.9%, as opposed % f®#those headed by men). The
small reduction in caloric insufficiency in Bamakan be explained by the capacity of
households to absorb higher food prices by redutieir non food consumption and by
substituting towards more calorie intensive foaashsas millet and rice. The crisis increases
caloric insufficiency more for children living iroliseholds with a large number of children.

When comparing the impacts by decile of food exgenek, it is not surprising that it is the
third and fourth deciles, which are closest togbeerty line, that have the highest percentage
of children falling into caloric insufficiency. Gaidic insufficiency is so high among the
poorest decile that the food crisis can hardly malkerse, the rate increasing from 94.2% to
97%. This weak effect can also be explained byfdloethat the poorest have a higher level
of own consumption and are therefore less affebjethe food crisis. Among the wealthiest
deciles, the food crisis only leads to a small prapn of children experiencing caloric
insufficiency.

The impacts of the food crisis are mostly the sénéhe general population and do not vary
systematically by age group among children (Tableil Appendix B).

6.3.3 Policy simulations

The changes in caloric insufficiency rate amonddeén (0-14 years) with respect to the
situation before the crisis are presented in Table

6.3.3.a Cash transferstargeting all poor individuals after the crisis (" All")

Granting a cash transfer to all poor individualgua to the reduction in their real income
that results from the price increases, lowers tlerease in the caloric insufficiency rate
among children by nearly half (from 8.5 to 4.6 matage). This is consistent with the
impacts already observed for food poverty. In addjtthe profile of the impacts of this
policy on caloric insufficiency generally conforiusthose on food poverty, with particularly
notable reductions in rural areas, in Kayes andliKoto and in male-headed households.
The decline in caloric insufficiency in Koulikordlustrates the fact that malnourished
children are mostly found among the poorest, foomtthe transfer exceeds the real losses
due to the crisis. The impacts of the policy argeasially focused among the poorest deciles
and, as likely to be expected, actually lead teeduction in the caloric insufficiency rate
among the poorest decile relative to their preicsgguation.

6.3.3.b Cash transferstargeting the poorest 20% after the crisis (20%)

Exclusively targeting the poorest 20% for cashdfars has a moderate impact in comparison
with full coverage, lowering the increase in catansufficiency from 8.5 to 7.9 percentage

Y Voir le Tableau 19 en annexe & cet égard.
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points. This decrease is greater than that obtdmrethe level of food poverty (from 10.3 to

10.1 percentage points), since there are morerehildloser to caloric insufficiency among
the poorest 20%. Only children in rural areas hiénefostly in Koulikoro, Sikasso and

Mopti, as well as those in male-headed househaidsim households with seven or more
children. Children in the poorest decile that bériee most°

6.3.3.c Cash transferstargeting poor children after the crisis: without sharing (" All")

As before, the impact of a policy that targetsdi@h without any sharing with other family
members is the same as that of a cash transfetitagcall poor individuals ("All"), but at a
fraction of the cost (see section 6.1).

6.3.3.d Cash transferstargeting poor children after the crisis: with sharing (" 0-14")

It is reasonable to assume that, in reality, caaghsfers to children will be at least partly
shared with other family members. If an equitalilarsng (proportional to caloric needs) is
assumed, the impact is limited somewhat, with tfeggase in the caloric insufficiency rate
being held back to 5.6%. Much of the expected henafe still achieved, but for nearly half
the cost.

These gains are relatively evenly distributed reigss of the number of children in the
household or the area (rural or urban), but aréiquderly concentrated in certain regions
(Sikasso, Kayes, Koulikoro and Ségou) and in hooisishheaded by males or those in the
poorest deciles.

6.3.3.e Cash transferstargeting poor 0-5 year-olds after the crisis. with sharing (" 0-5")

Concerning the situation of the youngest childmehp are most vulnerable to the harmful
effects of caloric insufficiency on their physicahd mental development as well as their
health. Recall that the caloric insufficiency ratfore the crisis increases with age, 0-5 year-
olds having a rate of 30.2%. That still amount8tm 10 children who cannot fulfill their
caloric needs. The crisis is seen to bring abou8.@npercentage point increase in caloric
insufficiency (Table 11).

Cash transfers targeting all poor individuals (*Alcut this increase in half, whereas
targeting the poorest 20% has a relatively smatiaiot. Targeting the poorest children with
intra-household sharing ("0-14") achieves a larfgeres of the benefits of the transfer to all
poor at about half the cost. When only targetingrahildren aged 0-5, the impacts would be
the same as for the transfer targeting all pooividdals ("All") if it could be ensured that
only the targeted children would benefit from thensfer. If an equitable sharing within their
respective households is assumed, the gains aie batf in comparison with cash transfers
that target the poorest children as a whole. Thedma that more than half of the benefits for
children aged 0-5 in this latter scenario comerewtly from cash transfers aimed at their
elders. In fact, non negligible gains for 0-5 yelts even for policies that only target
children in the 6-10 and 11-14 age groups are gbder

20 Note that children in deciles 3 and 4 benefit fritva policy when they are erroneously identifiecbag in
deciles 1 or 2, i.e. the poorest 20% of the popratargeting error).
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Table 11: Caloric insufficiency rates by age grouppefore and after the food crisis with
policy simulations

Scenario
School
Before After All 20% 0-14 05 6-10 11-14 Feeding
% Change in percentage points

0-5 years 30.2 8.7 4.4 7.9 56 68 7.6 8.2
6-10 years 32.8 8.9 5.0 84 6.0 77 76 8.4 25
11-14 years 35.0 7.4 4.0 6.9 51 6.6 6.6 6.5 1.9
0-14 years 32.1 8.5 4.€ 7.8 56 7.C 74 7.8

Source Authors’ calculations from ELIM 2006

6.3.3.f Cash transferstargeting poor 6-10 and 11-14 year-olds after the crisis: with sharing
("6-10" and " 11-14")

Even though their initial caloric insufficiency eais higher, 11-14 year-old children are

somewhat less affected by the food crisis. Thededumpacts brought about by the various

policies are generally less dramatic, especialy6f@0 year-olds. The exception, of course, is

found in the policy that exclusively targets them.

6.3.3.g Current policy: consumption/production subsidies (" Current™)

The current policy, which consists of small constionp subsidies and tariff exemptions,
only has a very small effect, reducing the calorgufficiency rate from 8.5 to 8.3 percentage
points. The subsidy policy encourages substitutiowards the targeted products: rice,
cooking oil and milk powder. Given that these pradihave higher costs per calorie than, for
example, millet and sorghum, this policy even iases the caloric insufficiency rate in
urban areas. However, this analysis does not censfotein or other nutritional
contributions of these items, which may justifystimtervention.

6.3.3.h School feeding programmes

The Malian government currently operates a scheatlihg programme in certain schools in
the poorest regions in the country. The househotdey does not indicate which children
benefit from the programme. Instead, a simulatibra @olicy where all children who are
identified as poor and who attend primary schootigiaate in the programme is conducted.
The programme entitles them to a meal with 150 grains, 30 g of pulses and 10 g of
vegetable oil, which provides them with 729 kilaoéds, about a third of the daily caloric
needs for the average male adult, without consideother nutritional needs (protein, fat,
vitamins, etc.).

The simulations indicate that such a policy wodduce the increase in caloric poverty from
8.9 to 2.5 percentage points among 6-10 year addsfeom 7.4 to 1.9 percentage points
among 11-14 year-olds (Table 10). Children agedd®Hot participate in this programme
since they are not old enough to go to school. Phigyramme exceeds the impacts of all
other policies studied here by far in terms of galinsufficiency, and does so at a small
portion of the cost. The annual cost per studenttlie meals provided (9 245 CFA at
Bamako prices in September, 2008) is similar o8 than the value of cash transfers offered
per individual for the other interventions in mosgions (Table 9). As indicated in section
6.1, the savings come from the fact that this ugetion only targets children who are
predicted as poor and participate in primary schdble sizeable reduction in the caloric
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insufficiency rate can be explained by the fact tins budget is exclusively available for

highly nutritional goods which are supplied dirgcto the children, whereas the cash
transfers can also be used to consume other geads,as non food consumption, and are
more easily shared within the household.

As was the case for targeting based on predicteahie, there are certain risks in terms of
the excluded poor and included non-poor. Howeverergthat caloric insufficiency also
occurs among some non poor children, any “leakagetheir favour still contributes to
reducing the average rate of caloric insufficiertdgwever, primary school children who are
erroneously predicted as non poor, as well as ploitdren who do not attend primary school,
do not benefit from this intervention. While thesfi of these are probably the least poor of
the poor (and are thus most easily identified aspaor by accident), children who do not go
to school are disproportionately the poorest ofpiber. Children who are too young to attend
school are also excluded, despite having the mosteanutritional needs. Finally, an
important caveat to this policy is the possibilihat the child’s rations will be reduced at
home when they receive a meal at school, whichrlgleaduces the impact on their caloric
insufficiency.

This policy would certainly also have impacts orodopoverty, and even on school
participation, child labour and access to healtivises, that go beyond the scope of the
present analysis. The positive impacts on schavicgzation are often the principal objective
of school feeding programmes.

6.4 School participation and child labour

6.4.1 |Initial situation (2006)

School participation is analysed before considecimtg labour. The school participation rate
in 2006 was 48.1% for 6-10 year-olds and 56.7% 1fbrl4 year-olds, amounting to an
average rate of 51.4% for children aged 6-14 (tbprable 12, "School" column). For

children aged 6-10, as well as for their olderisds, the school participation rate is slightly
higher for boys.

Among 6-10 year-olds, as expected, a greater poaiahildren go to school in urban areas
(68.6%) than rural areas (40.0%). Outside of Bam(@R02%), the rate is lower, from 41.3%
(Ségou) to 53.1% (Tombouctou). Evidently, the reaeies substantially according to the
sociodemographic characteristics of the househobddh For example, the school
participation rate is 41.8% when the head of theskbold has not been to school, as
compared to 87.9% when they have had schooling raeywimary level. Children from
households headed by someone working in the psblitor have higher participation rates
(82.5%) than households headed by peasants orandept farmers (39.4%). Children in the
wealthiest households, in terms of food expendsturecord a higher participation rate in
primary school (69%), more than twice that in thenest households (33%).

As for 11-14 year-old children, more than threefrtpra of urban children attend school, as

opposed to less than half in the rural area. ThHeodc participation rate varies most
substantially between regions for children agedgranging from 38.1% (Kidal) to 79.9%
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(Bamako). These are the only two regions wheresthol participation rate is lower than it
is for 6-10 year-olds. The school participatiorerdr 11-14 year olds is higher than for 6-10
year-olds in every other region regardless of ttea,athe education level of the household
head, the decile of food expenditures, and theopoafessional category of the household
head, with the only exception being employers, idirom the opposite is observed. The
general profiles are the same as for 6-10 year-olds

The overall level of child labour was estimate®@¥ in 2006, with 30.4% for children aged
6-10 and 45.3% for 11-14 year-olds. As was the éasschooling, the labour participation
rate is highest among boys. However, it should dad that child labour is identified in
ELIM 2006 according to the UN definition of econ@miork, which includes work at a
family farm or business, but excludes domestic wiirks clear that domestic work is much
more widespread among girls.

The labour participation rate is three times highetural areas than in urban areas, whether
considering 6-10 year-olds (38.8% in rural areasmgmosed to 9.1% in urban areas) or 11-14
year olds (57.2% compared to 19.0%). The highdesrare observed in Sikasso and Mopti
(more than 60% among 11-14 year-olds), while Gab Baimako have much lower rates of
child labour. Child labour decreases with the lesekducation of the household head and
with income (measured by decile of food expendgur®articularly high rates are found
among children living in households headed by iedelent farmers, while it is nearly
nonexistent in households led by a salaried worker.

Work is not just for children who do not attend @ch Indeed, 11.8% of children combine
work and education ("W/S", top of Table 12); 15.8%0ng 11-14 year-olds. Conversely, the
percentage of children who work and do not attectibsl ("W/NS") is 42.2%; 20.7% of
children aged 6-10 and 30.0% of those who are 1¥ebts old. Nearly 40% of children
attend school without working ("NW/S") in the tw@eagroups, while the “inactive” rate
("NW/NS") is higher among 6-10 year-olds (31.2%grttamong 11-14 year-olds (13.3%).
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Table 12: School participation rate and labour paricipation rate for children before
and after the crisis, with policy simulations (in grcentage)

Activity category NW/NS WINS NW/S WI/S |School Work

Age 6-14 244 242 39.6 11.8 514 360

Activity category NW/NS WINS NW/S WI/S |School Work |[NW/NS W/NS NW/S WIS |Schco| Work
Age subgroup Age 6-10 Age 11-14

Total 31.2 207 384 9.7 481 304 133 30.0 414 153 56.7 453
Child’s sex

Boy 29 21 39 11] 50.2 320 10 30 42 18 60.3 483
Girl 34 20 38 8| 46.0 28.6 17 30 41 120 531 421
Area

Urban 26 5 65 4| 68.6 9.1 16 35 70 9 784 19.0
Rural 33 27 28 12| 40.0 38.8 11 31 29 18 469 572
Region 9 34

Kayes 45 10 38 7| 450 16.2 24 23 32 17/ 493 521
Koulikoro 30 23 39 8| 46.7 31.7 7 46 44 14/ 57.4 449
Sikasso 23 31 26 20| 465 510 9 31 28 29 569 632
Ségou 39 20 34 71 413 270 25 0 41 12 533 354
Mopti 24 33 31 12| 428 453 38 23 31 16/ 47.0 615
Tombouctou 29 18 43 10, 53.1 284 8 12 45 15 605 458
Gao 49 0 50 0| 50.3 0.4 75 0| 75.0 0.3
Kidal 29 22 48 1] 49.1 226 11 10 38 0| 38.1 234
Bamako 15 2 82 1| 82.2 3.1 14 39 78 2| 79.9 134
Education level of household head 0,0
None 34 24 31 11] 418 34.7 15 35 34 17| 502 514
Primary 23 9 61 7| 675 159 10 15 62 13 751 2738
Post primary 11 1 83 5| 87.9 6.1 3 9 81 7] 881 16.1
Socioprofessional category

Salaried — public 17 1 79 4| 825 4.3 2 5 86 6| 924 116
Salaried- private 35 2 61 2| 631 4.1 20 10 65 5| 69.8 145
Employer 19 12 67 2| 69.1 135 12 23 57 8/ 65.1 317
Independent farmer 31 29 26 13 394 424 12 41 27 21 474 614
Independent non farmer 30 8 59 3] 623 11.0 16 15 61 8/ 68.9 23.1
Other employed 27 30 34 9| 434 39.2 8 42 39 11 498 534
Unemployed 39 13 39 9| 48.0 21.7 21 21 45 13 58.2 339
Decile (in equivalent food expenditures in 2006)

decl (poorest) 32 35 25 8| 333 43.2 17 44 27 121 391 56.7
dec2 35 23 33 9| 426 320 17 30 35 19 532 487
dec3 35 25 28 12 399 369 15 33 30 23 522 555
dec4 31 26 30 13 431 3940 16 34 33 17| 502 514
dec5 25 27 35 13 48.0 399 9 33 39 19 582 522
dec6 28 20 41 11| 52.0 30.6 11 28 44 17] 615 450
dec? 35 16 41 9] 495 24.9 14 32 45 100 54.1 413
dec8 34 13 45 8| 52.7 205 12 22 53 121 651 347
dec9 29 12 52 7| 59.2 19.3 12 20 55 13 675 332
dec10 [east poor 27 4 65 4 69.0 8.8 9 14 70 8 775 215
Scenarios

After 0.45 0.18 -0.35-0.2§8 -0.63 -0.10 0.31 0.41 -0.29 -0.43 -0.71 -0.02
All 0.09 0.02 -0.08 -0.03 -0.12 -0.04 0.05 0.07 -0.04 -0.07 -0.11 0.00
20% 0.40 0.13 -0.32-0.20 -0.53 -0.0§ 0.28 0.31 -0.26 -0.33 -0.59 -0.02
0-14 0.19 0.07 -0.16 -0.19 -0.26 -0.03 0.13 0.17 -0.12 -0.18 -0.29 -0.01
0-5 0.35 0.14 -0.28 -0.21f -0.49 -0.071 0.25 0.32 -0.23 -0.34 -0.57 -0.02
6-10 0.33 0.13 -0.26 -0.20 -0.46 -0.04 0.24 0.32 -0.23 -0.34 -0.57 -0.02
11-14 0.40 0.16 -0.31-0.24 -055 -0.08 0.24 0.33 -0.23 -0.35 -0.57 -0.02
Current 0.42 0.17 -0.33-0.26 -0.59 -0.09 0.29 0.38 -0.27 -0.40 -0.67 -0.02

Notes S/INW=School-no work; S/W=School-work; NS/W=no sohwork; NS/NW=no school-no work

Source Authors’ calculations from ELIM 2006
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6.4.2 Determinants of school participation and child labair

To analyze the impact of the food crisis and pdespwlicies to respond to this crisis, a
regression model can be used to predict the prbtyathiat a child is in one of the four
combined situations of work and schooling listedbwah That allows us to identify the
principal determinants of school participation ahdd labour.

Given that the crisis essentially influences dedisivia its effects on real household income,
the analysis specifically focuses on the crisigatts on this variable. As might be expected,
the probability of attending school increases digamtly with household income. Yet,
income does not have a significant impact on tledgbility that a child works. However, a
negative effect may be hidden by problems of endeige between child work and
household income, either because child labour @&sm® household income or this income
comes from physical assets that are unobservethgirhousehold survey) but increase the
demand for child labour (see Cockburn and Dost@&/20

When considering the marginal effects of differehairacteristics on the probability that a
child is found in one of the four possible combioas of work and school, household income
is found to have a positive effect on school pgréiton (with or without work) and a
negative effect on the probability that the childriss without going to school (NS/W) or is
"inactive'®* (NS/NW).

A brief look may be taken at the impact of the otlariables, which are assumed to be
unchanged by the crisis. Whether considering afiidiged 6-10 (Table 16a, Appendix) or
11-14 (Table 16b), school participation is lower §irls and in rural areas, but is positively
correlated with the number of children in the hdudd (for 6-10 year-olds), school
proximity, and the age and level of education & ttousehold head. It is also significantly
higher than the reference region (Kayes), in Kaulk Sikasso and Tombouctou (and, for 6-
10 year olds, in Bamako). It is interesting to $leat owning animals appears to have a
negative effect on school participation for 6-1@uyelds, possibly since children are often
responsible for watching over and taking them tstpe. The school participation rate
initially increases with age (among 6-10 year-oldsjl then declines (among 11-14 year-
olds). Older children in female-headed househaldsaiso more likely to go to school.

The same determinants of school participation att@n child labour. Child labour increases
with the child’s age, especially among 6-10 yeasplalthough it is not affected by the
child's sex or area of residence (rural or urb@hgre are regional differences however, with
child labour particularly widespread in Sikassoisltiower when the household head has
completed primary education, but seems to be peatiy high in households which are
headed by individuals over the age of 61 or whouaemployed (possibly to compensate for
the lack of adult income). It increases with thstaiice from drinking water and access to
land (among 6-10 year-olds), as expected. Whilekwéiae negative impact of school
distance is surprising.

21 Recall that the definition of child labour exclsdgomestic labour.
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6.4.3 Impact of the food crisis

To measure the impact of the food crisis, the Warian real income is predicted, accounting
for the increase in the value of food sales andiribeease in the cost of living, in order to
then predict the resulting participation rates @maol and work among children after the
crisis (row "After" at the bottom of Table 12).

The predicted changes following the crisis are wddie school participation rate falls by
0.71 percentage points among 11-14 year-olds, mgdhat 1 in 140 children is taken out of
school. When considering that only 56.7% of Maliaildren attend school in the first place,
this means that about 1 in 80 school-going childyeit as a result of the crisis. The impact is
slightly lower among 6-10 year-olds (a decreas®.68 percentage points), but given the
lower initial school participation rate, it is $tilearly 1 in 80 students who leave school as a
result of the food crisis. These impacts may semuailsbut it should be kept in mind that the
decision to send a child to school depends on aeuwf factors other than income, as seen
in an analysis of the determinants of this decision

It is also found a negative effect, albeit very waad not statistically significant, of the crisis
on child labour among 6-10 year-olds. A greatemuotidn in the school participation rate
among children who do not combine school and wb\(/S") is observed (a decline of
0.3-0.4 percentage points) in comparison to those work ("W/S") (a decline of 0.2-0.3
percentage points). These children tended to mowee nowards “inactivity” (NW/NS),
especially among 6-10 year-olds (an increase ofp@rgentage points), than towards just
work (W/NS; 0.2 percentage points for both age gspu

6.4.4 Policy simulations

By increasing household real income, each of thervention scenarios succeeds in reducing
the impact of the food crisis to some degree. Iniqdar, they reduce the school dropout
rate.

6.4.4.a Cash transferstargeting all poor individuals after the crisis (" All")

A cash transfer targeting all poor individuals tgsfar the largest impact, almost entirely

countering the impact of the crisis. The “leakagétransfers towards non poor households,
incorrectly identified as poor, still contributesdan improvement in school participation due

to the fact that many of these households did eatgheir children to school before the

crisis. As such, it is not just those who drop asifa result of the crisis who are helped out by
the intervention: some non poor households whadtidsend their children to school before

the crisis also benefit from this policy. Similarlthe fact that the average cash transfer
allocated does not necessarily correspond to thee® of real income for each household
does not prevent this transfer from increasingotiedability of attending school.

6.4.4.b Cash transferstargeting the poorest 20% after the crisis (" 20%")

Targeting the poorest 20% has much less of anteffeobably due to the fact that their
incomes are too low to start with for the cashgfars to bring them to the point where they
would decide to send their children to school.
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6.4.4.c Cash transferstargeting poor children after the crisis: without sharing (" 0-14")

Again, the impact of a policy that targets childneithout any sharing with other family
members is the same as that of a cash transfetitagcall poor individuals ("All"), but at a
fraction of the cost (see section 6.1).

6.4.4.d Cash transfers targeting poor children after the crisis: with sharing (" 0-14")

Targeting all poor children reduces the impactthefcrisis by more than half. Excluding the
adults in a household from the cash transfer méaatsthe total cash transfer received by
households with children is still reduced. Sincesihousehold income that dictates school-
work choices, the impact of this policy is substlht lower. However, at half of the cost
(section 6.1), there is an efficiency gain for thiervention at the expense of less complete
coverage.

6.4.4.e Cash transfers targeting poor children after the crisis by age group: with sharing
("0-5","6-11", " 11-14")

Reducing the amount received by households — fiireln in other age groups — means that
targeting a specific age group reduces the netatplathe cash transfers on children even
more. Targeting 6-10 year olds nonetheless redimesmpact of the crisis on their school
participation rates by more than a quarter (fro68Q@o 0.46 percentage points) for less than a
fifth of the cost of a cash transfer programmedtng all poor individuals.

6.4.4.f Current policy: consumption/production subsidies (" Current™)

The current policy of small consumption subsidias Almost no impact on children’s work-
school choice, reducing the impact of the crisidbagely 0.04 percentage points.

6.5 Access to health services

6.5.1 Initial situation (2006)

The analysis indicates that 60.1% of sick childused a health service in 2006 (Table 13).
The majority of them (57.1%) made use of commurigalth service& followed by
traditional healers (17.1%) or a public hospital0.6R6). Private (7.7%) and
regional/subregional (7.6%) services came in last.

The profiles of access to health services areigotfeantly different between boys and girls.
However, the probability of consultation is muclyter in urban areas (74.6%) than rural
areas (55.4%). Urban consultations were much nikedylto be in a hospital, regional or
subregional service or private service than rurabs, while community services are used
proportionally more in rural areas. Access to Heakrvices is most prevalent in Bamako,
followed by Sikasso and Gao. The Mopti region appéa have the poorest access to these
services. Community health services are the masinman in all regions, while the use of
traditional healers is particularly common in S#@s

22 See the note at the bottom of Table 17 for detailsuppliers of health services.
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Table 13: Rate of access to children’s health sepgs before and after the crisis, with
policy simulations (in percentage)

Principal type of service consulted

Percentage of Regional or Private
ill children  [Public subregional Community  service Traditional
consulting a |hospital service ° service °° e healers
health service Percentage of children who consult health services
Total 60.1 10.6 7.6 57.1 7.7 17.1
Child’s sex
Boy 60.7 10.7 7.0 57.4 8.1 16.9
Girl 61.4 104 8.3 56.7 7.3 17.3
Area
Urbar 74.€ 25.1 13.C 38.2 12.1 11.5
Rural 55.4 34 4.9 66.4 5.5 19.8
Region
Kayes 59.4 9.8 10.6 57.7 10.1 11.9
Koulikoro 60.4 13.2 6.3 58.6 8.1 13.8
Sikasso 74.9 8.9 11.0 46.7 8.0 254
Ségol 59.C 13.t 3.1 55.€ 10.5 17.€
Mopti 47.7 4.7 7.5 67.5 2.7 17.7
Tombouctol 57.¢ 29.C 3.8 53.t 6.S 6.8
Gao 71.0 20.0 0.0 66.3 13.8 0.0
Kidal 61.2 5.0 5.4 89.6 0.0 0.0
Bamako 83.2 15.1 7.9 52.6 10.1 14.3
Household head education
None 58.3 8.6 7.4 57.4 7.3 19.3
Primary 66.5 13.t 6.7 60.C 5.2 14.€
Post primary 78.7 20.5 11.9 44.8 19.1 3.8
Socioprofessional category
Salaried - public 78.5 17.8 10.1 56.2 12.1 3.8
Salariec- private 81.1 13.t 12.¢ 48.1 16.5 9.1
Employer 60.7 41.1 0.0 53.7 0.0 5.3
Independnt farme 55.k 5.7 5.8 63.4 4.5 20.€
Independent non farmer 69.8 16.1 11.7 48.1 9.0 15.1
Other employe 58.2 1.6 4.0 48.% 13.4 32.7
Unemployed 61.3 13.4 4.4 58.2 11.6 12.4
Decile
decl (poorest) 70.4 3.7 9.0 46.7 4.4 36.1
dec: 58.7 7.3 3.0 57.2 8.6 238
dec3 59.6 10.9 3.5 48.4 9.7 27.6
dec¢ 53.€ 12.€ 6.5 63.€ 54 11.7
dec5 61.3 12.3 10.7 54.6 4.7 17.7
dec6 57.1 4.9 7.9 67.5 4.5 15.1
dec7 61.8 10.0 9.2 52.3 6.6 21.9
dec8 58.8 12.3 6.2 66.3 6.3 8.9
dec9 56.7 15.1 11.1 51.1 8.0 14.8
dec10 (least poor) 71.4 13.0 7.9 59.0 13.8 6.3
Variations (in percentage point)
After -0.46 -0.08 -0.04 -0.85 -0.21 1.17
All -0.13 -0.02 0.00 -0.17  -0.07 0.26
20% -0.39 -0.06 -0.02 -0.68 -0.18 0.94
0-14 -0.22 -0.04 -0.01 -0.36  -0.10 0.51
0-5 -0.35 -0.06 -0.03 -0.62 -0.16 0.86
6-10 -0.37 -0.06 -0.03 -0.68 -0.17 0.94
11-14 -0.41 -0.07 -0.03 -0.74  -0.19 1.03
Current -0.43 -0.07 -0.04 -0.81  -0.20 111

Notes Regional/subregional services include health rrafecentres at the level
°°Community services includes community and religidhealth services, as well as other public, peivat
NGO community services. °°°Private services inclpdeate clinics and practices and pharmacies.

Source Authors’ calculations from ELIM 2006
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There is lower use of health services and greataurse to traditional healers for children in
households headed by someone with no educationhorisvan independent farmer. The
analysis per decile (of food expenditures per adgltivalent) shows that consultation is
greatest at the extremes: the poorest make gnesdenf traditional healers (36.1%), the least
poor make the greatest use of private service8¥dBand public hospitals (13.0%). There is
no particular profile for the rate or type of coltation in the intermediary deciles.

6.5.2 Determinants of access to children’s health servise

The probability that a 0-14 year old child is brbtigo consult a health services when ill
increases with household income, registration vatiparent’s health insurance (such as
private salaried workers in the formal sector whe registered with the National Institute of
Social Security, INPS), proximity to a health sture, the number of children in the
household and the level of education of the houseiead (Table 17, Appendix). Compared
to Kayes (the reference region), use of healthisesvs higher in Sikasso and Bamako, but is
significantly lower in Mopti. Children in rural a&s consult health services much less than
those in urban areas. However, no significant diffiee is observed between girls and boys
or between age groups.

In terms of the type of service consulted, sickdrken in Sikasso and Mopti used the services
of traditional healers most often, while in Gao afidal they used them least. It should be
pointed out that use of this type of health seriimgeases with the number of days that the
child is sick (in comparison to the CSREF healtfemmal centres or public hospitals) and
decreases with household income and health inseraogerage. Their utilisation is also
lower when the head of the household is over tlee G0, especially in comparison with
households headed by individuals under 36. Childraccess to private health services tends
to remain a privilege that is limited to householdsmded by someone with a post-primary
education in comparison to all other groups. Inegah access to public health services is
relatively limited for rural compared to urban hehslds, households headed by someone
between 36 and 60 (compared to those with a holgélead under the age of 36), and is
least commonly used by those living in Mopti, Kidad Bamako. The situation is very much
the same for regional and national public hospitals

6.5.3 Impacts of the food crisis

The results of the analysis allow us to understtra impact of the food crisis, and in
particular the loss of real income that it incums,the probability that children between 0 and
14 consult a health services when ill, as wellhastype of health services used. In general,
the probability of using health services declingdO46 percentage points (about 1 in 200
sick children) as a result of the crisis. Commur(#§.85 percentage points) and private
(-0.21) health services are particularly affect€dnversely, there was a substantial increase
in the number of people turning to traditional leeal(1.17 percentage points, amounting to
an increase of about 7%) with the crisis, surely do the lower cost of these health
consultations and traditional medicines, whichgererally in the form of medicinal plants.
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6.5.4 Policy simulations

6.5.4.a Cash transfer targeting all poor individuals after the crisis (" All")

Again, this is the policy that has the greatestafin reducing the impacts of the crisis, but it
is also the most costly. It reduces the impachefdrisis by 70%. Thus there would only be
one out of 750 children (=100/0.13) more who womitd use any health services when sick
as a result of the crisis, as opposed to 1 mor@@1(=100/0.49) without any policy. As was

the case for the school-work choice, the “leakagethe programme towards households
who are incorrectly identified as poor neverthelesstributes to an increase in the use of
health services. As such, the decline in the udeeafth services among the poor is partially
counterbalanced by an increase in the number opoonwho are incorrectly targeted by the
policy. These impacts are distributed relativelyery among the different types of health

services.

6.5.4.b Cash transfer targeting the poorest 20% after the (20%)

Targeting the poorest 20% definitely has a mucheloimpact on the total number of health

consultations among sick children, only bringing thcrease in children who do not consult
health services due to the crisis down from 0.4@.80 percentage points. This can be
explained by smaller target population, substantidercoverage, and the fact that these
households have too little income to start withtfe cash transfer to bring them to the point
where they would decide to use health services wvithein child was sick. These impacts are

similar for all types of health services.

6.5.4.c Cash transfer targeting poor children after the crisis. without sharing (" 0-14")

Again, the impact of a policy that targets childneithout any sharing with other family
members is the same as that of a cash transfetitaggall poor individuals ("All"), but at
half of the cost (see section 6.1).

6.5.4.d Cash transfer targeting poor children after the crisis: with sharing (" 0-14")

In the presence of intra-household sharing of dashsfers targeting poor children, the

impact of the crisis are reduced by nearly halficwhs not far from the effect of the transfer

targeting all poor individuals (children and adultis impact is less since there are no
indirect benefits to children from transfers to kslun their households. At half the cost

(section 6.1), this policy achieves a certain @ficy gain, but at the cost of less coverage.
The crisis’ impacts on each of the types of ses/a@ brought down by more than half.

6.5.4.e Cash transfer targeting poor children after the crisis by age group: with sharing
("o-5","6-11","11-14")

By removing cash transfers to children in other ggmups, targeting a specific age group
makes the total cash transfer to the householdaffetted children even lower, further
decreasing the net impact of these transfers. Bkihg at the three child age groups
separately, targeting children between the ageawfd5 has the greatest impact on the rate of
consulting health services across all types ofisesv

6.5.4.f Current policy: consumer/producer subsidies (" Current")

The current policy of limited consumption subsidieesd tariff reductions has very little
impact on the use of health services, reducingntipact of the crisis by less than 6%.
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7 CONCLUSION

Mali has not escaped the global food crisis. Thesmterable increases in the prices of the
principal food items, especially grains, the sizeathare of food in the budget of poor
households and their limited ability to adjusthede price hikes has made the crisis a major
challenge. The impacts on children are particulardyrisome due to their already precarious
situation in terms of nutrition, school particigatj child labour and access to health services.

This document presents the results of a detaitedlation analysis of the impacts of the food
crisis and the different policies that are avadabb the government. The analysis goes
beyond the impacts on food consumption, also cenisig nutritional, educational, health
and child labour effects.

A number of key points can be taken from this asialyBetween August 2006 and August
2008, Mali endured huge increases in food pricegpto 67% for some food products in
some regions. For most of these products, it waddmako and Kayes regions that saw the
greatest increases in food prices.

The crisis is estimated to have increased theafatild food poverty from 41.5% to 51.8%.

While the incidence of food poverty (the percentafepoor children) increased more in

urban areas, increases in the poverty gap (avetiatgnce below the poverty line) and the
severity were more extreme in rural areas. Regiandl socio-economic variations are also
observed.

As a result of the food crisis, the rate of calansufficiency among children is estimated to
have increased from 32.1% to 40.6%. Children imlrareas are predicted to have been the
most affected due to the incompressible natureaf non food consumption. In Bamako, by
contrast, the initial share of non food consumptieas much higher, leaving them more
flexibility to cut such expenditures in order tointain their caloric intake.

There are strong reasons to believe that househoédmore likely to take their children out

of school and put them to work when they are fasgld a loss in real income. The analysis
effectively reveals a positive relation, albeit aak one, between income and school
participation, explainable in terms of both oppaoities costs and the direct costs of school
attendance. Income decline is predicted to havetdethe drop out of 1 out of every 80

school-going children. The majority of these cheldrwere not put to market work and

instead became “inactive”. However, this definitexcludes participation in domestic work,

which is excluded from the definition of child lalboadopted in the 2006 ELIM survey).

Finally, a small decline (0.46 percentage poirdsy)hiserved in the percentage of ill children
with access to health services as a result of isescA definite shift towards greater use of
traditional medicine was also observed.

In terms of policies, most of the scenarios lookampensate the poor for the impacts of the

food crisis via different types of cash transféree differences mostly have to do with the
population targeted by the policy. Many importagdons can be taken from the results.

45



In the absence of reliable information collectedhmusehold income or expenditures, any
policy targeting the poor requires an accurategdmtion on whether the household is, or is
not, poor. This work must be done using a limitechber of easily observable characteristics
that are difficult for the households to manipulaide estimated relation between these
characteristics and household income, based owysasalf recent household survey data, is
used for this purpose. This is clearly not an exsaénce and some households will be
misidentified, either in terms of under-coverageqeeously excluding households that are
actually poor) or leakage (erroneously includingu$eholds that are actually non poor).
While the first error reduces the impact of theigolon the target population, the second
increases its costs. A number of targeting appresebere tested. In the best of these cases,
about a quarter of the poor were erroneously exdudvhile a third of the non poor were
included. In rural areas, the exclusion errorssanaller and the inclusion errors are greater,
whereas the opposite is true in urban areas. Wdrgeting the poorest 20%, the exclusion
error soars to more than three-quarters of the.pidas is because it is particularly difficult
to effectively distinguish the poorest of the patwe to similarities in their observable
characteristics.

In general, the simulations demonstrate the impeogaf having good criteria for identifying
the poor. The better the characteristics that effely identify the population of interest can
be identified, the lower the costs and the gretiterimpact of the policy. The identification
criteria must be operational (easily observed affetalt to manipulate) in the actual context
of their implementation by government.

Rather than targeting all members in poor househdtdis also possible to target poor
individuals within households, such as childrenm8dessons come from considering these
approaches.

First, there is no way to control the allocationaofash transfer within a household to make
sure that only the children benefit. Even if trensfer is in the form of a meal that is directly
provided to the child at school, it is quite possithat the allocation of household food
resources to the child will be reduced in turrcHiidren could be precisely targeted, it would
be possible to significantly reduce the costs @& fiolicy (by eliminating all transfers to
adults) without compromising the impacts on chitchd poverty and nutrition. However,
even in this case, their participation in schootl dheir access to health services suffers
because these decisions depend on total housetroishé. As such, the reduction in transfers
to adults in their household has direct negatifect$ on children, and these effects increase
with the adult to child ratio in the household. &lg, excluding households that only include
adults offer pure savings to a policy whose solecem is the welfare of children.

If, however, the entire transfer to a child is ased to be, in fact, shared within the
household — proportionally to the caloric needeath member — nothing changes in terms
of school participation or access to health sesyibat it dramatically reduces the impact on
the children’s food and nutritional poverty. Thalving been said, the decrease in the impact
is proportionately smaller than the savings giveat £xcluding households without children
constitutes a “pure” savings. As such, a cost-berdficiency gain and of a significant
absolute cost reduction are found, but at the wicesmaller average impact on the targeted
children.
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As for targeting specific age groups of childramlsas the youngest when the main concern
is nutrition or their elder siblings when the maancern is school participation, other lessons
can be drawn from this exercise. Again, there isway to guarantee that the transfers
heading to a particular age group are not shargdmthe household, reducing the impact on
food poverty and caloric intake. Regardless ofaiftousehold sharing, the elimination of

transfers to children in other age groups withie thousehold reduces the impact on

household total income and, consequently, on scpadlicipation and access to health

services for the target age group.

These simulations also offer an interesting lessmterning “leakage” (erroneously included
non poor households). While this leakage only iaseecosts without any benefits in terms of
reducing food poverty, it has beneficial impacts the caloric insufficiency rate, school

participation and children’s access to health sesi This is because of the non negligible
number of non poor children suffering from caldrisufficiency, not attending school and/or
having no access to health services.

The policy of making cash transfers to all poorvidtuals (adults and children) is by far the
most costly (86.3 billion CFE, or 2.6% of GDP), lnais the strongest effects. The increase in
food poverty due to the food crisis is reduced frb®3 to 6.8 percentage points, while the
rate of caloric insufficiency increases by only 4ércentage points rather than 8.5, the
school participation rate decreases by just 0.teugage points rather than 0.6-0.7 and the
decline in the number of children using health mew is held to 0.13 percentage points as
opposed to 0.46 when no policy to mitigate thea#f®f the crisis is considered.

When only targeting the poorest 20% of the Maliapyation, the cost falls by 80%, partly
because the targeted population is half the simé,eBpecially because exclusion errors
(erroneously excluded individuals) increase fronB2b 77.7%. The decrease in the impacts
range from 80 to 94% depending on the type of pg\aralyzed for the same reasons. Given
the difficulty in targeting this population, thislcy does not seem desirable.

Whether targeting children in general or by ageugrahe savings are in tandem with the
proportion of the poor in that age group (ex: 5@rsgs when targeting children in general),
but the impacts on school participation and acdeskealth services decrease less than
proportionally as the exclusion of adults-only heluslds constitutes a "pure” savings. In
terms of food poverty and caloric insufficiencye timpact depends on the assumptions with
respect to intra-household sharing of the caslsteas. Without sharing of the benefits, the
impact on children is the same as a policy of deaihsfers to all poor individuals, but at a
fraction of the cost. However, if the transfer limied, the impact diminishes in proportion to
the degree of intra-household sharing. Even if gharing is “complete” (equitable), the
impacts decline less than in proportion to the<oAs such, there are thus overall efficiency
gains, even if these gains come at the price ovail average impact.

The analysis of the school feeding programme policings specific lessons for this
intervention. If one supposes that the child’s foations at home are not reduced, this policy
nearly manages to eliminate the impact of the foasis on the caloric insufficiency rate.
Positive impact in terms of food poverty, schooftiggpation (for which the school feeding
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programme constitutes a strong incentive) and excmess to health services (only if the
household can reduce food expenses by limitingcthlel's rations at home) are also to be
expected. Moreover, this intervention is less ga$thn cash transfers. These savings mostly
originate from the fact that the programme is leditto poor children going to primary
school. Also, it specifically concentrates the fsirwh nutritional foods, while cash transfers
granted to households can also be used for non dondumption as well as less nutritious
food consumption.

However, a few limitations to this policy should kept in mind. This intervention does not
reach children who do not go to primary school.c8ithese excluded children are either
young (when nutritional needs are most importanthre among the poorest children (less
likely to attend school), this is an important exibn error. Other complementary measures
aimed at the excluded children should thereforedesidered. Also, where children’s food
rations are cut at home, the impacts on the rateatwric insufficiency and food poverty
would be lower, although these savings for the @bakl could lead to better school
participation and access to health services. Ats®household (or the child) is deprived of
the benefit of the increased non-food consumptian ¢an result from cash transfers.

The last simulation is of the current policy adapby the Malian government, which takes
the form of consumer subsidies and tariff exemstion specific products: rice, cooking oil
and milk powder. Although relatively inexpensiviistpolicy only has very weak effects on
the aspects of child poverty studied in this projécditionally, it is not very efficient since
the effects are spread among the entire Malian lptipn, poor or otherwise. Finally,
especially the urban population benefits, due @ rtature of the products that are chosen.
This analysis neglects other policies put in plawgtably the "Rice Initiative", which act
through supply-side channels.

This analysis sheds some light on the inherenicditfes of implementing state interventions
that benefit the poor. Although efforts to bettarget the poor simultaneously reduce costs
(by excluding the non poor) and increase its impéey maximizing the number of poor who
are included), they should take into consideratitve importance of using simple
mechanisms, based on a limited number of easilgrebble characteristics that are difficult
to falsify. It is tempting to target only the extre poor to reduce costs, but they are even
more difficult to effectively target because thdyae similar observable characteristics with
the “moderate” poor. The targeting errors reachcaeptable levels, which simultaneously
increase costs and decrease the impacts. Casfetstigt specifically target children might
be thus preferred, but this also carries certanmgees. On the one hand, it is not possible to
be sure that the benefits in terms of food andratmnsumption would not be directly or
indirectly shared with other household memberstt@nother hand, school related decisions
and access to health services are driven by taiakdhold income regardless of which
member is targeted for cash transfers. Nonethelegsexcluding households without
children, a certain efficiency gain is achievedidgeting children alone.

In the challenging context of the food crisis, siations of a school feeding programme
policy stand up fairly well. By ensuring that thentls are only used to purchase highly
nutritious food, it strongly reduces the calorisufficiency rate and probably food poverty
too, all the while acting as an incentive for childl to go to school rather than work.
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However, a substantial portion of children do nendfit from this intervention. This group
includes the most vulnerable (too young to go twst) and the most poor (too poor to go to
school, even with the incentive of a school-feedipgpgramme). As such, other
complementary policies directed towards these eherlu children should also be

implemented.
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APPENDIX A: METHODOLOGY

1 METHODOLOGY FOR ANALYZING THE IMPACTS OF THE FOOD C RISIS
ON CHILD POVERTY

1.1 Main notation
1.y =W Y2 -y Yo ---, Yn) iS @ vector of household welfare (income, forrghéor a

H
population ofH households andN individuals (N :Znﬂ), wheren, is the size of
h=1
householdh.
p is a vector oK prices, whergy is the price of goo#.
3. gnis a vector oK quantities of goods bought by househbjdvheregkh is the quantity
per person of gooklconsumed in household

no

H
4. Qis a vector oK aggregate quantities consumed by the populatigh, @, = Z NG, -
h=1

5. whis the budgetary share allocated by househatdgoodk: w, , = P

h
6. #nis the number of adult equivalents (AE) livinghiausehold (4, can be equal to if
the differences between adults’ and children’s sed the economies of scale for intra-

household consumption are ignored).
7. X = (X1, X2, ..., Xn, ..., Xu) IS @ vector of welfare per person or per adultieent

(income, for short)x, :%, n,<n,.
h

8. To support the poor, the assumption that the gowent has a budget per person equal to
p is made. This budget can be used to intervene wither direct transfers or
consumption subsidies.

1.2 Theoretical framework

The analysis is focused on the effects of the as®ein the price of food commodities on
food poverty. The analysis also extends to othgreets of poverty, such as school
participation, nutrition, access to health serviaed child labour.

The objective is to compare the level of welfarefouseholds facing different consumption
options following the crisis that saw soaring psider food products. To achieve this goal, a
reference price is fixed, callgs, and the concept @fquivalent incomas defined by King
(1983) is used. More precisely, ket be exogenous nominal income (corrected, if necgssa
for household size, differences between the nekdduts and children and the economies of
scale linked to intra-household consumption) fdroaseholdh living in stratac, and facing
price p.. This price system is presumed to be constantiwéhch state but varies from one
strata to another.

For a given budgep(, X1, theequivalent incomés defined as the amount of income that
ensures the same level of utility that would haserbobtained at the referenge, & 1):
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V(P %) = VP, &n) (2)

wherev(.) is the indirect utility function ang’ is the reference price system. By inverting the
indirect utility function, the equivalent income terms of expenditures is:

&,=€P" P %1 3)

wheree; ,is the equivalent income for househaltiving in stratac facing pricep., and has a
nominal income per head (or per adult equivalehty.9 The equivalent incomee{y) is the
level of income that, at the reference prite offers the same utility as obtained with the
level of incomex., and price system.. Given thate; is an exact monetary measure of the
utility function, the properties of the equivalantome function can be derived.). This
implies that the functiom(p', pe, %) is increasing with respect @ andx.p , decreasing
with respecip., concave and homogenous of degree one with respéise reference price,
and is continuous in its first and second derivegtignd for all its arguments.

Determining the equivalent income depends on tloécehof the reference price system. As
was effectively highlighted by King (1983), manyoiates ofp" are possible. In this work, the
level of the n prices that were in effect before ¢hisisp? is fixed:

r — 0 — 1 < 0
P = pk_Ez P « (4)
c=1

whereC is the total number of strata.

The first use of the equivalent income is to prethe individual welfare losses following the
food crisis and the welfare gains of anti-povergliges that could be implemented to
mitigate the impacts of the food crisis. A naturadasure of the value of a given changeof
andx.p, for an individual is the change in their equivalercome. Fomp'= p°, King (1983)
shows that this measure of the change in welfageven by the equivalent gain:

EG,,=€p’.pt, X,)— €°.p%, X,) (5)

The equivalent gain, which may be negative, is dheount of money that the household
would consider as equivalent to the impact of thange in their budgetary constraint from

(P>, Xen) 10 (Pc™, Xen)-

In terms of povertyz is defined as the real minimum income required hp=ad (or adult
equivalent) to escape poverty. In other wordss an equivalent poverty line given by:

z,= €p°,pe, 2) (6)
wherezl is the poverty line specific to strat@valuated at price.’.

It is common to express measures of poverty in seomthe normalized poverty gagh,
defined for an individual by
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%hzmw{é‘difu&01%

0=(91,92 ---sGhs .-, Xu; M, My, ..., Ny, ..., NY) is thus the vector of the poverty gaps.

An important group of measures of poverty is theTK6oster, Greer, and Thorbecke, 1984)
class of indexes, defined by:

1 H
Pa(ze1x) :ﬁz rl:,hih
h-1

18 (z—dp®pe %)) [
th ( ZE ){: ] I(e(p 1pc’)§:,h)< Ze)

whereo can be considered as a measure of aversion totppue also, inequality among the
poor: a higher value af gives a greater weight to income lost by a vergrpodividual than
the same amount of income lost by a less poor iddal. As is well known, théo(x, z)
gives the incidence of poverty (the poverty raRajx, z.) gives the average poverty gap (or
the normalized poverty deficit) anex(x, z) is often described as being the severity of
poverty.

(8)

1.3 Impact of the crisis on food poverty

In terms of the effects of the price changes ondfpoverty, it is supposed that each
householdh has an exogenous nominal income per equivalent aql,ulz xc,ho) before the
global food crisis, and afterwards faces a newepsigstenpc-22 The levels of poverty (or
any other metric of social welfare) can be compasbeén households face different price
systems. The literature offers numerous strategiedo this, according to whether or not
there is account for substitutability between défg goods. These different methods will be
briefly presented.

1.3.1 Uniformity of price effects on households

The easiest approach is to suppose that the pheeges have uniform effects across
households, independently of their consumption epast and sociodemographic
characteristics. To see how that can be done,fiitheing the official consumer price index
(CPI), given the average growth in prices betwdmnreference date 0 and datevhere the
aggregate CPI is calculated from ELIM 2006 usirgftiilowing formula

K

p;Q(; kZ::kak iv—vsﬁ or W?: KpEQE (9)
pPQ Y = Py kZ_:pSQ?

k=1

=~

=

7<
o

% The nominal revenue. ;" can also be different thag,’ if, for example, the household derives a partaltyr
of their revenue from the production of goods tleated the price change. The following methodologgyily
allows the analyst to account for such cases.
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By definition, 7% = 1 andz’y > 1 regardless of the exact point in time betwihendates that
the prices increase. Each household’s purchasingepan any given period can be
approximated by

XIL, =0 (10)

The impact of the price changes on poverty carabrutated by
AP =P(x', 2- Rx°, 2

1) | & Vs (11)
N DN . > N .
h=1 h=1

wherezis a real poverty line calculated at the natidea¢.

1.3.2 Price effects on specific households: ad-hoc method

It is clear that the preceding approach is somewhabphisticated since the effects of the
same price changes vary between households acgdalthe structure of their consumption.

It is, for example, well known that the poor alleeza larger portion of their budget to food

than the non poor. That means that the global fomis affects the poor more than the less
poor or non poor.

To account for this fact, a specific consumer pricdex should be calculated for each
household. There are two ways to go about this.fifsieis to calculate a price index specific
to the household such that

K t 0
77é,h = th k&é or w,,= L1 Cﬁk (12)
o Py Yh
Using the price index specific to the househaig, rather than the aggregate price indgx
found in equation (11), better characterizes thaaicts of the price changes on poverty.

An alternative assumption, adopted by Wodon anda#a(8008) for example, is that none of
the changes in the prices of food products bringualany change in the quantity of food
products consumed (and produced), such that thia todd costs are entirely absorbed by a
reduction in non food consumption. Since the qui@stiof foods consumed would not be
affected, there would not be any impact on foodeptyy which is the primary form of
poverty that this study is interested in, wherasdaltpoverty (including non food poverty)
would increase. As an approach that is not onlpritically unsupportable, this approach is
not adequate in the context of this analysis.

1.3.3 Approach based on microeconomic theory: the strongeparability case (fixed
budgetary shares)

An approach that is more based on microeconomisuwaer theory consists of fixing, as
shown abovep® as a reference price system and using the coméepquivalent income.
Formally:
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e::,h = dpovptcv )éh) (13)
wheret = 0, 1 ande.;, is the equivalent income of househblfrom stratac at datet when
facing price systermp. and having a nominal income xfi,.

Ideally, a complete demand system should be estonti derive the equivalent income
functions. However, if the assumption of a totatexrre of substitution between goods is
maintained, this estimation becomes useless. Ih sases, it suffices to suppose that the
portion of the budget allocated to each consumpgooduct is fixed following the price
changes. Stated differently, any price rise for@dpct leads to a proportional reduction in
the quantity consumed such that total expensescamstant® The Cobb-Douglas utility
function corresponds perfectly with this practicgdt restrictive assumption. The indirect
utility function is therefore

V(P X ) = # (14)

l:l ( p;k)wc’h'k

Following equations (2) and (14), the equivalercbme for each household is given by

t K ¢ We b,k
eé,h = )fc'h ou rto,c,h = H( pc’kJ (15)

0
0ch Pk

Mocn @ppears in the actual cost of living index whenhisoretically more telling than the
approximate cost of livingz,,, given by (12).

The impact of poverty on price changes can be taled by:
AP = P(x', 2)- RX°, 7)

H — ANl nl Ty _ 0,0 a 16
ﬁ[z%(ze e(p,pc,%h)J —ch,{ze ©°p° 29” (16)

h=1 Z h=1 A

1.3.4 Approach based on microeconomic: accounting for sigtitutability between
goods

Under this much more theoretically appropriate agstion, the simple assumption that
households adjust to price changes with a propwticeduction in the quantities that they
consume of the affected goods (fixed portions @irtibudget) is followed. In estimating
households’ effective response in terms of suligiituoetween food and non food goods, a
more realistic measure of the impacts on povergbisined and the nutritional impacts can
be explored in greater detail. Better yet, it beesnpossible to predict the change in
household consumption baskets following price cleang

In order to render the estimations of demand behavoth as flexible and consistent with
economic consumer theory as possible, the followl@gand system is estimated:

24 That naturally brings about nutritional consequesnior the household members
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K

2
_ T [ Xen j
= Jnp o+ It in— | +e Dty ey, (17)
32 "2 o) apy) T T
wherew; ¢, is the portion of the budget allocated by houselah stratac to goodj, pc is
the price of this good in strata Dc is a vector of sociodemographic characterists,) is
the cost of subsistence (see Deaton and Muellld0.8£))

Inz(p,) = a.+> gln g+ ZZ n Rin R, (18)
k=1

]1k1

Which can be approximated by the poverty line ratat, b(p) is a price index given

op) =[] 6 19)

uc is a specific effect for strata andey , is the residual term.

Equation (17) corresponds to the QAID®uadratic Almost Ideal Demand Sysjem
suggested by Banks et al. (1997) in which the btadgeshares are linear by, ¢ andd,. The
estimation strategy conforms to Deaton (1997) atids on the spatial variability of prices in
Mali to estimate the parameters for pribg)(and incomed, anddy) in equation (17). Model
(17) can also include explanatory variables linkex household sociodemographic
characteristics to predict the impact of price g®n according to certain relevant
characteristics such as the number of children.

Once the equation’s parameters are estimatedcdnbes possible to predict the changes in
real income that are inherent to any price changésther resulting from the food crisis or

from a public intervention (via subsidies) that dmats poverty. For instance, it is more

appropriate to substitute the equivalent incomed tesults from the preference system
described by the QAIDS questions in equation (16):

|n Xc,h _ln Z(pc)
b(p.)

where z(p) andb(p) are respectively given by equations (18) and,(&8y c(p) is a price
index given by:

Ine,, = bp,) +(dp,) - ¢p)) |+In 2p,) (20)

c(p) = &[] P’ (21)

j

With this approach, it is finally possible to estite the new consumption vectors which will
be used in the subsequent analysis of the nutaitiompacts of the food crisis.

1.4 Nutritional impacts of the food crisis

The caloric poverty index is determined by the namiif calories required by an individual.
Assuming that each household member needs the aament calories, normalized per adult
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equivalent (ex: the calories are equitably distebluwithin the household in proportion to the
caloric needs of each member),
CARy, = Cl'h/CR
where
Cl'hn = calories consumed by individua in householdh expressed in terms
equivalent to the reference male adult
CR' = the reference adult male’s caloric needs.

The poverty line is simply (Cky = CR*). The amount of each food consumed by the
household is equal to the value of consumptiordéidiby the price index:

Qni = Vhilpri
where

Qni = quantity of good i consumed by household h

Vi = value of good i consumed by household h

pni = price of good i for household h (average pricéhe strata).

The quantities consumed by each adult equivalemt §dult male) are obtained by dividing
household consumption by their equivalence scaleciwis the sum of the caloric needs of
its members divided by those of an adult male:

Q'hin = Qul(ECRW/CR)
where
Q hin = the quantity of good i consumed by member naisehold h expressed in
terms of the equivalent adult male of reference;
CRun = the caloric needs of individual n in household h
Cl'hin = Q hin*K i
Cl'hn = ZiCl hin

1.5 Impacts of the crisis on the school participation ate and child labour

= |t should be pointed out that children can be ipo%sible situations: i) no work — no
school; ii) no work — but school; iii) work — bub rschool; iv) work — school.

= Bivariate probit regression of the probability aftb the child’s probability of going to
school and of working on individual/household cleéeastics and real income.

= Use the real income effects to predict the changaabability that the child would be in
one of the four situations.

1.6 Impact of the crisis on access to health services

» Regress the probability that a sick individual adhéealth services and, among those
who have used a health service, regress the piapadfi access to the principle types of
health services consulted on individual/householmmunity characteristics and real income
= Probit regression of the probability of using hieattervices and multinomial logit
regression of the probability of the type of healnvice consulted

» Use the effects of real income estimated in thecqumg steps and the estimated
regression to predict the variation in the rateaisulting health services and the main type
of health service consulted.
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2 TARGETING METHODS

To deal with the food crisis, the government musbase between a number of possible
transfer schemes. The effectiveness of a varietyrasfsfer schemes with the same budget
(revenue neutral programmes) is tested. These qoroges can be based on direct transfers
or indirect transfers via consumption subsidiesvhat follows, numerous possible methods
of intervention will be reviewed.

2.1 Targeting with perfect information: the ideal solution

To better understand the types of transfers thatntigigate the effects of the crisis, the case
of perfect targeting is first studied, i.e., theuation where the income vector is a variable
that is perfectly observable by policymakers. Iis thase, the optimal allocation of the

available anti-poverty budget is the solution te thilowing system:

H
minP, (z, x+ T) subject toﬁz nT.=p (22)
h=1

whereT, is the real per capita income transfer that shbeldllocated to househaldavhich
earns an income of., per head with the transfer apdis the per capita cost of the
government social programme. The income transfepressumed non negative for all
households since the problem of financing the @nogne is not posed in this study. When
the income distribution is perfectly observablegmjicy makers, the optimal solution to the
problem described by equation (22) is often calieerfect targeting” (or “targeting with
perfect information”) and is denoted By, =T, (X, ,, z,p) for householdh.?

Bourguignon and Fields (1997) show that the transé@eme which minimizes the poverty
rate, Po(.), when the standards of livings are perfectlpwn, would be calledrtype'. It
consists of starting off by allocating the transfén the richest of the poor, such that the
transfer brings the maximum number of them outaxepty:
T, = - if > X
c,h Zc )gh . x:h )gmn,c (23)
Tc,h = 0 lf X(:,hS Xnin,c
where Xminc IS the income threshold required to be eligible tioe 'r-type' programme.
Exactly the opposite approach is taken if the geab minimize an FGT poverty measure
that is sensitive to declining inequalities amohg poor. Witha > 1, they show that it is
optimal to target the entire budget allocated teepty reduction to the poorest of the poor. In
this case, the transfer scheme would fpéype
T, = - if <
c,h Xmax,c Xc,h . Xc,h )gnax,c (24)
Tc,h = O If )%,h > Xnax,c

wherexmaxc IS the level of income at which individuals becomeligible for the programme.
If the budget is not sufficient to bring all theqvaut of povertyxmaxc < Z is obviously got.

% Including the equivalence scale in the analysiss important to consider the transfer in termsadiilt
equivalents to evaluate poverty and in per capitas to evaluate the budgetary cost.
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As the available budget to combat poveRyax, c increases to the point that it is equal to the
poverty line,z, perfect targeting brings all the poor out of poyéf there is enough funding.

Unfortunately, perfect targeting is not possibledese income distribution is not perfectly
observable (Besley and Kanbur, 1990). Policy maleees thus forced to choose among
imperfect targeting schemes to decide who will, aritb will not, be beneficiaries of the

support policy. This can be done by targeting inmte of consumption goods using food
subsidies, poverty profiles or regression models.

2.2 Targeting using consumption profiles

Among the range of redistributive public programmesdeveloping countries that are
expected to have an immediate impact, consumptibgidies (CS) have caught the attention
of academics and international organizations. Theirtral position in the literature comes
from their observability in household surveys, theigular use as a redistributive tool and
their supposed lack of efficiency in obtaining tretated objectives.

CSs can be seen as a sort of auto-selection msahaiice they only benefit households that
choose to consume the subsidize goods. They havesvier, long been criticized for poor
targeting. The World Bank (1999) indicates thatdeguately targeting [...], means that
groups with higher incomes benefits more in abgsotatms than the poor because the rich
tend to consume greater quantities of subsidizedigioln Yemen, for example, the highest
decile spends 10 times as much as the lowest dechirsubsidized wheat. Similar targeting
programmes are reported in South Africa (Aldermad kindert 1998) and Indonesia (Pitt
1985) and for example, for most low income coustridnere many poor households are often
not highly integrated into the national economyd@gman, 2002). In their review of 15 food
subsidy programmes, Coady et al. (2002) only faiadl three of them were progressive.

In the approach used in this study, it is suppdsatieach householg living in stratac, has
exogenous nominal income per capita (or, if necgsger adult equivalentf’., and faces
price systenp.’ before the global food crisis. Following the pricieanges for food products,
each householl can continue to have the same nominal incothe € x.) but faces a new
price systenpc-.?® The impact of price changes on poverty can theeebe calculated as
follows:

AP =R(€, - P(& ¥
N —€p,p., X, T "p, X ! 25
:%[ch,{z ep’.p;, X )j _hz%(z— @' .p S()U (25)

h=1 z z

+

With an eye to compensating the poor for certaveesk effect of the food crisis, the Malian
government could introduce a consumer subsidy progre. Whether it comes in the form of
a tax reduction, price controls or consumer subsidihe economic price adjustments are
experienced by the consumers simply as a changigeiprice of the goods they consume.

% This assumption is put forward for the sake ofigla The following methodology can also be used to
consider the effects of simultaneous variationgrioes and nominal revenues.
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That is also the case for policies that aim to leigudomestic supply as discussed in section
3.2. As such, they have exactly the same impactgomerty and can be analyzed with the
same methodology. These adjustments can thereéodefined as a reform which goes from
(P, Xon)to (P2, %) = ((1-s)p;. X ,,), where s is the vector of the rate of food subsatgs.
The impact of a reform on poverty is given by:

AR =R (€, - B(& X
=%{inc,h[z‘dpr’p5"§“)J _ch( = @0, %)U 26)

h=1 z z

Equation (26) therefore makes it possible to evelttae portion of the adverse effects of the
food crisis attenuated by implementing a food silipgprogramme. However, even if
targeting individuals via food prices can totallyrenate the effects of the food crisis (for
example, even ifAPF + AP> =0), it is still difficult to verify whether the sulities target the
best basket of goods. Stated otherwise, it musiebermined whether another group of goods
exists that can attain either the same objectitke aismaller budget or a greater reduction in
poverty with the same budget (see Bibi and Du@68,7a). As such, the potential effects that
alternative uses of the budget allocated to subsidgoods could have on poverty are also
explored.

2.2.1 Marginal reform of indirect taxes

To show how this approach can be pursued (sce@yriet p. andt respectively be th&
price vectors and the tax rates. To simplify thindgpe producers’ prices are often assumed
unaffected by changes irand normalized to 1. It therefore follows tipat= 1 +tx anddp

= dt,, wherepck andty are respectively the consumer price for gh@ehd the indirect tax rate.
Good k is subsidized wher, < 0. Letgcki(X, p) be the quantity of goo# bought by
consumerh facing price pc and having an exogenous incomg. Let R(t) be the
government’s per capita income given by:

MI

R(t) = kZ M i XnP 0 27)

>
11

1
N =
=P
This theory of optimal taxation plays an importesie in identifying the tax reforms that are
favourable to redistribution and are neutral wigspect to government tax revenueB({) =
0). To see this, lefj, be per capita consumption of golodE, the marginal efficiency cost of
funds (MECF) of the taxation ok’ and Dy the social cost (benefit) of the increase
(decrease) ity expressed as a proportion@f. Ex andDy are formally defined as:

E =

aR(%

(28)

and

27 See Bibi and Duclos (2007b) for a more detailetussion of this.
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oP,(z €p",p,..X)
Du(a,2)= q A « (29)

It should be pointed out thdd, can be interpreted as a Feldstein (1972) indexhef

distributive characteristics of gookl By applying Roy’s identity to equation (29) and
imposing the equalitp” = pe, it follows:

qc,h,k(z'pc)/fjk If azo

D@, 2)=4 g & z-€p',p., %) - (30)
N—Ztl;qc,h,k(xc,h’pg( 7

if >0

+

The product of these two indicatdeg and Dy yield Ay, i.e., the total social cost per marginal
unit of public revenue obtained by increasingy a very small amount

oP, ()
Ada,2)= a, =D,(@,9E (31)

aR(%t

The greater the value 8(.), the greater the benefit of a reduction intteratet,. To put it
more clearly, the value @ varies depending on whethelis equal to or greater than zero.
Bibi and Duclos (2007b) have shown that:

=  With a = 0, the objective of a tax reform in terms of payeés to reduce the portion of
the population in poverty. Because the tax refocorssidered are marginal, it is only
the levels of consumption at the margin or veryselto z that matter in identifying
the goods for which variation in the tax (or sulg¥ichte can be used to pass indirect
transfers on to the poor. Omitting the efficienayteria (given by E), the goods
which take up a large share in the budget of haldshvhose income is equal zo
necessarily decline (increase) in the tax (subsidy®. However, goods which are
barely consumed by these households (or ideallycansumed at all) can be taxed
more heavily. Looking to redudey(z) can therefore lead to a reform that benefits the
richest of the poor but penalizes the poorest @mth That can happen if the
consumption profile of those whose income is closediffers significantly from the
consumption profile of the poorest, raising impottathical questions.

= With o > 0, the consumption of each of the poor counts,noetitnecessarily equally.
The consumption weights; k(X, pc), are proportional to the normalized poverty gap
in P,1(2). Ceteris paribusthe bigger the value af, the greater the social cost of
increasing the tax rate on goods primarily consuimethe poorest. When a good is
not consumed by the poor, there is no distributiwst in increasing the tax rate on
that good. It should be noted tHaga=1, 2) is obtained by giving an equal weight of
1 for the consumption level of goddamong poor households and a weight of zero
for non poor households’ consumption of this sarnedg The distribution of the
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consumption of gook among the poor thus has no relevance for targetingn
o>1%

In terms of efficiency, the greater the valuegegfthe smaller the efficiency of a change in tax
revenues via an increase tin This is because the increasetirhas little effect on public
finances (as is the case for elastic goods). Toerehigher values dg also imply higher
economic efficiency costs resulting from a givexitecrease.

It is therefore clear thdl is (intuitively) the product of the distributivené efficiency costs
of changing a tax: it is the social cost of incregublic tax receipts by one monetary unit
following an increase it This is the dilemma faced by a decision makeerms of social
considerations between economic efficiency and melgs of the distributional value,
measured here by the reduction in poverty. It shdd pointed out thaE, can also be
negative. This would be the case if the tax resedgiclined following the increasetipi.e.,
when situated on the falling part of the Laffervaumhere it is economically efficient to
reducety.

Given this interpretation, it is not necessarilypsising thatix plays an important role in
identifying desirable tax reforms and social sulesid Indeed, what matters for revenue
neutral changes in distributive policies are tHatiee values ofiy for thek different goods.
When/x < J;, poverty can decline by increasing tax receiptsnftaxes on goo#é by one
monetary unit (i.e. by increasing and by reducing the tax receipts generated bngagood

j (therefore maintaining a constant level of taxdkected by the government).

Exploring the possibility that tax reforms and madit subsidies that necessarily bring about
improved social welfare or a reduction in povegysomething that cannot be ignored. A way
to test for the existence of tax reforms that agsirdble and that are also robust to different
poverty lines and measures of poverty is simplgreowv theiy(a, z) curves for a given value
of a as well as for all possible poverty lines. Curwdsch never intersect for a pair of goods
j andk imply that a robust tax reform could be easilystaucted.

Application of the above methodology requires datathe distribution of both income and
consumption. This can be easily obtained from btidgasumption household surveys. To
find tax reforms which reduce poverty, estimatiafighe average consumption basket for
those at or near the poverty line are needed. Gdrabe carried out non parametrically using
a simple kernel density estimation — see for examfpilverman (1986). Applying this
methodology finally requires simulations of how eggate demand for goods changes
following a change in prices so as to evaluateettgected impact of the tax reform on state
receipts. Such estimations can be obtained fromstimation of the demand system given in
equation (17) above.

Once the parameters in equation (17) are estimtitednarginal cost efficiency of funds for
each goodEy, can be calculated and the differeg(, zZ) curves can be drawn to explore the
possibility that changes in the tax or subsidy didenot necessarily reduce poverty. It is thus

% The reduction in the tax leakage (as was argue€@dmypia and Stewart (1995)) can be justified wHee t
decision maker’s social target is to minimRgz) for E, =1 for allk =1, ...,K.
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possible to test specific reforms by estimatinghwie help of equation (20), the change in
equivalent income resulting from a change in tmacstire of food subsidies deduced from
the analysis of thé(a, 2).

2.2.2 Cost analysis

While the impacts of various alternative policies fmod poverty may be identical, their
effects on the state budget may be different. I8ptiside administrative costs, which likely
vary from one policy to another, and consumer bihayit can then be observed the indirect
costs. In the case of a consumer subsidy or a tieduio indirect taxes, the per capita cost
can be calculated as follows:

=3 S 08 O TH 5P £ 32)

h=1 k=1
wheresrepresents the effective subsidy rate resultingnfioe reduction in indirect taxes and
Jck-) is the per capita consumption of goédby householdh living in c after
implementation of the consumption subsidy. In otierds, the calculation requires that a
prediction of households’ consumption level candi¢ained from results estimated in a
QAIDS model.

In the case of price controls, there is no direzstcIn the case of tariff reductions, the
immediate direct cost can be measured by:

H K

pzﬁzznc,hsx Lm. ﬁckmqkh(s-plo )2;9 (33)

h=1 k=1

wheremy represents the average share of dotidt is imported.

If the consumer’s adjustments for non marginalrirgations is integrated, the methodology
is somewhat more complicated, based on the modelaged in section 4.3.

Policies aiming to reduce prices via an increas#goimestic supply are not analysed since this
goes beyond the scope of this study.

While reforming food subsidies may be an attractipéon to limit the harm inflicted by the
food crisis, it can be very costly in that a lafg@tion of the available budget ends up as
leakage to the non poor. An alternative approagiratect the poor would be to intervene via
direct transfers using poverty profiles or regressnodels.

2.3 Targeting using poverty profiles

One of the characteristics traits of the FostereGiighorbecke (1984) (FGT) class of poverty
indexes is that they are additively decomposabiés Tacilitates the implementation of cost

efficient programmes that compensate for the caressees of the food crisis by constructing
a poverty profile that captures the contribution ezfch group to total poverty. For the

purposes of this study, the subgroups can be dkfin¢erms of variables presumed to link

household sociodemographic characteristics andrpjowvaich as the region of residence, the
number of children and the occupation of the hdadtleohousehold.
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To see how that is dond,is considered as mutually exclusive subgroupsienpgopulation
with a specific poverty level; ,(.) in subgroupj. SinceP,(.) is additively decomposable,
equation (6) can also be written as

J N
P(zX)=2 ) Ri(2%) (34)

j-1
wherex; is the income distribution in subgroppLetp be the government’s cost of capital to
compensate for the consequences of the food cliséach subgroup is defined in terms of
the region they live in, Kanbur (1987) for exampl®ows that the optimal budget allocation
made available for each region can be determinedn fthe following programme
optimization.

min.P, (z,x)=i% R,(zx;+T)

j-1
subject to (35)
J N.
Z_JT]_ =
= N
whereT ; is the total sum of transfers issued to each merabgrT ; is therefore constant
within each subgroup but varies between subgrodpe first order conditions of the
minimumPy(.) under the constraint of; is given by

ﬁaa,j(lxj + T)+/] =0
N op
(36)
a
_W]WZP"‘LJ(Z'XJ' *T)+A=0.

Kanbur (1987) defines the paramefeas the reference price that results in marginagr

of the available budget. Equation (44) indicatest this budget is distributed such that the
last unit of money allocated to each subgroup ldadbe same level of poverty reduction.
This means that the optimal distribution of theilmde budget between the different regions
is reached if

Pa—l,j(zij + -I;)z Ry (2% + ). (37)

Following Kanbur (1987), the first order conditigiven in equation (45) is very informative.

If the objective is to minimize the measure of poyw®,(.) at the national level, the available
budget is allocated so as to equBte, (.). According to these authors, the intuition Iehi
this result is clear wherr = 1. The measure of the poverty g&.) is proportional to the
sum of the poverty gaps. The amount that this shamges when each income increases
marginally is given by the number of householdseaurttie poverty line having the same per
capita income, which is proportional Ry(.). Expression (37) emphasizes the fact that any
poverty measure makes a statement about the awerdfgge among the poor, given that the
optimal allocation of the available budget requimearginal data. Also, whilB,. (.) is not in
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itself the objective, it nevertheless plays a almle as an indicator by fixing the portion of
the available budget that benefits each group.

Targeting by indicators can be put into place a®Wd: the level of povertP,.(.), forj =
1,...,J, is first calculated and ranked in decreasing iofde. from the poorest group to the
non poor group wittP,1j(.) = 0). The entire amount of the transfer is tlggren to each
person in the poorest group up to the point whgegj(.) in this group is equal to the next
poorest group. Income is then equally distributeddth of these groups until the level of
poverty in each group is equal to that in the tipodrest group. This process is repeated until
all of the available funds are distributed.

The biggest drawback about the targeting procedutddt the non poor who are targeted
benefit from the poverty reduction programme whhe poor who are not caught by the
targeting procedure are excluded. This problembmreduced by increasing the number of
household indicators and increasing the number ulligups. Such a process cannot,
however, be applied for continuous variables sugtha age of household members without
losing relevant data about the poor.

2.4 Targeting using regression models

While the poverty profile obtained from decomposthg FGT measures of poverty offers
certain perspectives on the determinants (if céysedn be supposed) of poverty, it cannot
effectively take on the question of relations beswesome characteristics of households and
poverty that are continuous. An important reasontfat is that households in the same
subgroups differ considerably in a number of waygluding in socioeconomic and
sociodemographic characteristics. A multivariatedeimf poverty is thus necessary. A basic
model uses real household income (corrected, naglysdor differences in individual needs,
family composition and the prices they face) asdépendant variable in a regression where
exogenous household characteristics are the explgnariables. Such a model of welfare is
a reduced form of the equation of a number of smat equations that express the
household’s income gain and consumption behaviblihe easiest approach is to estimate a
consumption model to predict household welfare gisielevant characteristics linked to
poverty, such as the amount of assets per sex, dggs, their level of education, the
household head’s sector of activity, the regiome, dinea of their residence, the demographic
structure of the households, etc. This model shexfilicitly capture the contribution of each
characteristic at the level of household consumptio

Xn=Z.,B+e, h=12,..H (38)

whereZ:y is a vector of household characteristics for tbasehold of interest ang is the
residual error term.

If the assumption that household welfare has necefin these variables is accepted, then all
the variables irZ; , are exogenous and the model in equation (38) apture the net effect
of each characteristic. A simple ordinary leastasga (OLS) estimation of (38) is sufficient
when this assumption is held. Yet, if the goaloisise the determinants of poverty for the

29 See, for example, Glewwe (1991).
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purposes of targeting them within a policy, mod8)(and the OLS estimation are not the
best choice. Indeed, the OLS method of estimatidied to the average of the distribution in
the dependent variable and only offers good pridiston the average, which is often too far
above the poverty line. Furthermore, it is suppasethis case that the marginal effect of a
given household characteristic, such as the nuwfbarildren or the level of education, is the
same across the population, regardless of theenafysoverty within each household. Model
(38) is thus not entirely appropriate for the pevblposed in this study.

There are many ways to address a situation wherenthiginal effects of household
characteristics can be presumed variable acrosstioene distribution. Model (38) can be
estimated separately for the poor and the non poortroduce a set of interactions (between
the binary variable, poor/non poor, and certaimelets inZ.). These two approaches are
econometrically equivalent but applying them carpheblematic for targeting. To the extent
that these methods lead to biased estimates afetteeminants of poverty, they contrast with
the principal assumption of imperfect targetifig.

Another important issue is that the OLS estimaftorsanti-poverty methods are sensitive to
the presence of controls, to the non normality mbreterms when the sample size is not
sufficiently large, to heterogeneity and poor sfegiion. Using a regression for each eof
guantiles addresses these questions in terms o$trodss (Koenker and Bassett 1978). In this
case, it is a chosen quantile of the distribution lieing standards variable and its
determinants that is modeled. This methodology tinas weaknesses. To start with, if the
error terms are approximately normal, some efficyeis lost compared to OLS. Otherwise, if
the distribution of the error term is long tailedhich is common in living standards data, the
quantile regression can be more efficient than Gtil8thermore, the chosen quantile is not
determined by the unconditional dependent variale,is rather the quantile of the error
term in the estimated equation. However, it is guantile of the error term that is more
relevant if when interested in predicting the esribrat afflict the transfer system.

A greater emphasis can be placed on the poor itlisteibution of welfare is suitable for a
censored model, in which case¢oait regression or one with censored quantiles mayreco
an appropriate way to capture the link between élolsl characteristics and poverty. This
requires an assumption that equation (38) is theecomodel of welfare for the poor and that
the same group of explanatory variables determirresther or not a given household is poor.
No assumptions are made about the determinantseoivelfare for the non poor, since the
transmission of their welfare as well as the patarsemay or may not be the same. The
model does not address any income level abovedtierty line ofz, which means that the
data is censored at the poverty line:
xch:{xm ff =% 12 H (39)
z. if x,2%

This model allows the possibility of different pareters for the poor and the non poor.
However, a comparison of the parameters estimagegfjbation (38) with those in (39) can

% This brings up the assumptions of imperfect tangetsince household welfare is not directly obabte.
These questions rule out, for example, the seleci@a Heckman type model.
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be used to test whether the parameters in thenficgtel are significantly different between
the poor and the non poor. This is especially @évor human capital parameters, which
measure the benefits of different components ofdrupapital. It is therefore possible to test,
for example, how the benefits of qualificationsfelifacross the entire distribution. Another
promising characteristic of equation (39) is thasilinked to the poor’s welfare, since it is
simply a transformation of the households’ povegp>"

— ZC_)%,h if x;h< Zc _
gC,h_{ 0 |f XCYhZch h_1!21---;H (40)

Z. can be replaced in (40) ynaxc derived from equation (24) to directly estimaig rather
thangc,,
- if < X
T, =g e e e e oo 1 (41)
’ O If Xc,h 2 Xmax,c

In each of these three possibilities, if the emem in the latent model follows a normal
distribution, the predictions of living standardmde obtained from (39), (40) or (41) using
atobit model under the constraint of certain householtatteristics. However, a number of
factors render théobit estimations inconsistent. To start with, the assionpdf normality
that thetobit model relies on is often rejected. Also, heteroasédity is likely to arise from
the heterogeneity among households.

The household survey data used to estimate (39), d4@41) also contain a number of
sources of measurement error. If the errors ang fonind in the dependent variable, they do
not bias the estimated coefficients (as long asetiiers are not correlated to any of the
variables in the estimated model), but they afféw variance covariance matrix. It is
potentially possible that the measurement erroetegyatically increase with the level of
expenditures. This increases the probability ofelation between variables on the right side
of the equations, such as the level of qualifieatishich is possibly correlated to the level of
expenditures. This inevitably leads to estimati@sés in (38), (39), (40) and (41).

According to Grootaert and Braithwaite (1998, p1P); "the presence of measurement error
has led several authors to substitute limited-ddeenvariable models for the continuous
welfare equation. Gaiha (1988) used a binary logitdel to predict the probability that a
rural household in India would be poor.” Rodger894) used a binarprobit model to
explain why poverty rates for families headed bynvem are much higher than for couples
and for families headed by men. He estimatesptiobit model separately for each of the
three family groups selected and decomposes therfyorate between two groups of data
which differ as a function of conditional povertynda differences in the distribution of
household characteristics, following the approattDaxaca (1973) and Blinder (197%).
Returning to Grootaert and Braithwaite (1998, p.12)

%1 See, for example, Bibi (2003).
32 While the Oaxaca-Blinder decomposition is high#jerant to this subject, it cannot be followed ttwsely
due to absence of variables associated with thefsére household head in the survey data usdusrstudy.
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"Diamond et al. (1990) estimate a multinomiit model on U.S. data to predict the probability of
belonging to an income quintile, conditional upcertain personal and household characteristics.
Diamond et al justify their approach, relative toantinuous welfare regression, by arguing that the
restrictions imposed by the functional form of edleregression (often linear or log-linear) may s&au

it to fit poorly on the actual distribution, andrdenstrate that this is the case for their U.S. data
The multinomiallogit model allows for discontinuities in the underlyiwglfare model and thus also
solves the concern of imposing equal parameters theeentire distribution discussed earlier. In the
case of two groups (poor and non poor) the appraatiapses to a binarkpgit or probit model,
although then the underlying welfare model is againtinuous (Ravallion 1996)."

Applied to the context of this analysis, such aprapch models living standards based on an
equation that infers the status of poor househslds that:

den=Z, B, +&,, h=12,...H (42)

wherey.n is a binary variable indicating whether or not éeloldh is poor:
1 if <

S R PP R (43)

0 if x,22z

Equation (51) is therefore estimated across all masens and captures the probability of
being poor given the households’ characteristics:

Pr(dch = 1)= Pr(dch > O): CD acl‘ﬂz } (44)

where®d(.) is the cumulative distribution function speedifor the error termy . This binary
model will be estimated aspaobit model, considering the same variables for all bbokds.

As opposed to OLS estimators, the coefficients apttobit model do not give the marginal
effects of the variable of interest on the probgbibf being poor. These can also be
calculated using classical transformations.

It is clearly a matter of judgment as to whethenot the information contained in tipeobit
regression (i.e., falling in the total distributibetween the two values) compensates for the
risk of biases linked to measurement errors. Howehe results of thprobit model can be
used to test whether the results of thieit model or the regression by quantile have a better
probability of correctly predicting that those whie predicted as poor are, in fact, poor.

The best way to choose between the different reigresptions is to calculate the predicted
changes in the poverty index that result from th&ei@nt models. The model that reduces
poverty the most with a fixed budget is the mossiddle. Following the approach used
when targeting by poverty profiles, the means tésasl all regression models to work as
follows: the programme grants the household with [dwest predicted income a per capita
transfer that reduces their poverty gap to thathef next poorest. This process is repeated
until all the funds have been allocated. As su€h] iis the cash transfer received by
householdi under whatever imperfect targeting system is used frabi@argeting, means
tests, etc), its impact on poverty can be calculatddli@msvs:
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APD,(Z)=%[§: Q,h[z_dp P Ih))] -i Q,h( ze Zp 3“‘)} J (45)

wherep' is the vector of the reference prices’ ¢alculated using equation (4)) apg being

the price system after the food crisis. However, a betlrnative for evaluating the
effectiveness of direct transfers is to compare them avithlternative approach that has the
same budget. As such, jit? is the price system with the food subsidies (or reduction in
indirect taxes), the impact on poverty would instead bengoye

a

W)= iqy{z—e(p ,pc,(%’,hﬂgh»} ‘i_'lh( = &0 &)J as)

h=1 4

+ +

While AP? is greater (in absolute terms) thaR’ (given by equation (13)), it follows that
socio-demographic targeting transfers are more effeetiveducing the adverse effects of
the food crisis than the consumer subsidies.

If, however, these two policy alternatives do not reqtlive same amount of funds, the
effectiveness of the social poverty programmes depeon the size of the budget that it
requires. As such, it is important to consider both tbstscand benefits of using these
transfers (whether direct or indirect) for policies withis&tbutive objectives.

To bring both the costs and benefits of the redistributivesteas into the picture, it su_ffices
to divide the impact on poverty from one source of inedy the size of this source. lebe
the per capita cost of social interventiohe impact of the policy on poverty is simply

M (2= AP;i(z)

(47)
Comparingl! (2) over alli can help to evaluate which transfers are most effegiisedollar
spent, at reducing poverty. As long &5(2) >T! (2, each dollar spent on programme
reduces average poverty more than if it had beert spegorogramme.

3 NOTES ON IMPLEMENTING THE METHODOLOGY

3.1 Impacts on food poverty — fixed budget shares

First step: calculate the standard poverty indicatos using ELIM 2006 survey data
= Aggregate expenditures, own consumption and the valueifsf ggceived for all
consumption goods in the household to calculate totewoption
= Allocate this consumption to household members by divittitg consumption by the
number of adult equivalents in the household (underskenaption of a unitary model).
»= There are two ways to calculate the adult equivalemtthéopurposes of this study:
1. OECD scale: AE = 1 + 0.7(NumberAdults - 1) + 0.5*Nun@iaidren
2. Caloric needs:
o Calculate the caloric needs of each household membexdlossthe WHO tables
of caloric needs by age and sex)
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o Divide this number by 2450 kcal, corresponding to themuosed to estimate the
official poverty line in Mali, in order to calculate thember of “equivalent adults” in
the household
= Normalize the consumption values to account for the pdifferences between the
regions. First the consumption values are divided by fow poverty line for the
corresponding region, and then this figure is multipliedlB9. This effectively normalizes
the poverty line to 100 for all individuals. This facilitatéhe robustness of this analysis
(stochastic dominance, poverty curves)
= Calculate the standard poverty indicators for children ahdts from the expenditures
per adult equivalent, according to region, sex, eioguie DASP module

Second step: recalculate the standard poverty indators with the adjusted consumption
data accounting for changes in the price of food mducts
= Adjust household consumption to account for changéseiprices of food products:
1. Obtain the monthly price indexes for each region, accgriirihe categories in ELIM
2006, for both 2006 and 2008
2. Generate new consumption distributions by adjusting haldetonsumption from
ELIM 2006. Fixed budget shares (Cobb-Douglas utilitycfion) are assumed and
therefore than all price changes cause a proportiotihdan the quantity consumed
(unitary price elasticity). Three possibilities are explored
o Deflate the 2006 consumption values for all fooddgpby the estimated change
in its price to obtain the real value of consumption in thve piece system

o Deflate total consumption in 2006 by the change in theialf CPl between 2008
and 2006

o Deflate total consumption by the CPIs for each houselvaidch are estimated
using information on the change in food prices in Mali #mel portion of the
budget that households allocate to each product type daegoto ELIM 2006
(again, fixed budget shares are presumed, see thadippdt should be noted
that the household-specific CPIs can be presentedatelyafrom the poverty
indicators. This is another way to describe the impact ef fdod crisis on
different household categories. Also, these householdifgpeCPls can be
calculated such that they conform to two alternative tdasgiven by equations 8
and 14 in the appendix.

3. As such, a higher price for a given consumption goaghisvalent to a reduction in
real consumption. The subsequent decline in househpldshasing power brings
about more poverty, which is estimated

= Adjust for all income gains from the sales of food pud (ELIM questionnaire, p.28).

Since own consumption (section K1 in the questionnasreficluded in the corrected

total consumption above, it is also counted as “sales”

1. Calculate the growth in the value of sales of agriculturadipets induced by the price
changes under the assumptions that the quantity of a&eschanged and that price
increases are completely transmitted to producers: i.kiplguhe 2006 value of sales
(including own consumption) for each food product by phee change and add
across all food products.

2. Calculate total cost growth for agricultural inputs (ELIM sfiennaire p.27) induced
by the price changes for food products under themaggon that there are no changes
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in the quantity of inputs, i.e., multiply the 2006 cost ofi@agdtural inputs by the
change in their respective prices and add across atisinpu

3. Calculate the change in profits induced by the price chafme$ood products
assuming that all other costs remain constant, i.etragilihe increase in costs from
the increases in sales value.

4. Multiply the real amount of total consumption estimated aftectists by the ratio of
the change from 2006 profits (under the implicit assionpthat profit growth is
allocated proportionally to the shares in 2006 for eaafswmption good in total
consumption)

» Recalculate standard poverty indicators with and withoyisidg income as shown
above and compare them with the 2006 data

3.2 Impacts on food poverty — substitution effect

Applying this methodology requires data on the distributiomodme or total expenditures.

This is easily obtained from the consumption budget suavegng Malian households. This
also requires estimates of how the equivalent incomendiyeequation 25 varies in response
to price variations in order to evaluate the expecteatedie the price change.

First step: define the consumption aggregates

= |tis impossible to estimate an entire demand systemritiatles all the consumption
goods measured in ELIM 2006

= The natural groupings of consumption are: grains, §raitd vegetables, meat and
fish, milk products, others foods and non food prosludtithin these groups, there is
an implicit assumption of perfect substitution

= However, given that the emphasis of this project is orfdbd crisis and its specific
impacts on grain prices, three main grains consumed hljaM households are
distinguished: millet/sorghum, maize and other grain products

= The share of expenditures for all food products includeBLIM 2006 by regional
income level are shown

Second step: estimating the demand system
The objective of the QAIDS demand system is to estinfetenodel

K 2
W, =+ b, In RcJ’CﬁlnﬁJr q(lnﬁJ +eD,
B k= ’ Z. Z ’

with (48)
J J J J
by = bm;za]' :1?2 By :Z G :Z q :Z g=0
j=1 j=1 j=1 j=1 j=1
wherew, ¢ is the budget share allocated by househdlding in stratac to goodj, p; is the

price of this good in strata(the average price ¢fin ) z; is the poverty line it andD¢ nis a
vector of household sociodemographic charactesisiibis equation (17) can be rewritten as:
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Wicn = @ +kZ: Byln R+ gln y,+ CI('” Y,h)z + e Dy

=]
with (49)

X,
Yon =—2
"z

Equation (17) corresponds to tH@uadratic Almost Ideal Demand Systef@AIDS)
suggested by Banks et al. (1997) in which the budbares are linear iy, andc;. The
estimation strategy follows Deaton (1997) and seh& the spatial variability of prices in
Mali to estimate the parameters for prida)( income ¢ and d) and the effects of
sociodemographic characteristieg.(

The parameters in equation (49) are estimated t@e thtage ordinary least squangs, are
total expenses per head in each household norrdal@zehe local poverty line, and are

presumed endogenous.

Third step: use the estimated demand system and thabserved price changes to predict
the new consumption vectors
3.3 Nutritional impacts

= Nutritional tables for all food items are obtainéatusing here on caloric content.
= Estimate the changes in the nutritional intake ba basis of before and after

consumption values.
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APPENDIX B: COMPLEMENTARY TABLES

Table 14: Incidence of food poverty by age group

Before the crisis (2006

After the crisis (2008)

Change in percentage points

0-5 6-1011-140-14 All

0-5 6-1011-140-14 All

0-5 6-10 11-14 0-14 All

Total 39.342.744.041.539.649.653.154.351.849.510.3 10.4 10.3 10.3 9.9
Area

Urban 23.526.526.625.323.730.734.933.332.830.1 7.2 8.4 6.7 75 64
Rural 45549.251.948.147.257.060.363.959.558.511.5 11.1 12.0 11.4 11.3
Region

Kayes 37.612.047.140.838.952.453.962.154.752.6§14.8 11.9 15.0 13.9 13.7
Koulikoro 42.945.546.244.643.653.855.757.255.354.010.9 10.2 11.0 10.7 10.4
Sikasso 61.54.864.663.463.173.676.875.174.774.511.9 12.0 105 11.3 114
Ségou 35.88.338.137.035.445.450.048.647.846.110.2 11.7 10.5 10.8 10.7
Mopti 35.139.641.837.937.245.349.451.547.946.7/10.2 9.8 9.7 10.0 95
Tombouctou 35.39.841.338.233.941.343.748.343.639.3 6.0 3.9 70 54 54
Gao 22.131.435.229.027.228.644.551.240.537.0 6.5 13.1 16.0 11.5 9.8
Kidal 8.8 5.6 4.1 6.7 5.917.014.126.217.015.7 8.2 85 221 10.3 9.8
Bamako 10.45.116.913.512.312.218.818.916.014.8§ 1.8 3.7 20 25 25
Sex of household head

Male 39.843.245.042.140.550.253.655.152.450.210.4 10.4 10.1 10.3 9.7
Female 29.1832.929.730.526.738.441.943.540.937.4 9.3 9.0 13.8 10.4 10.7
Number of children

0 10.4 15.5 5.1
1 8.116.227.413.215.815.318.933.019.022.2 58 6.4
2 13.518.326.716.718.020.330.333.124.926.4 7.2 2.7 56 8.2 86
3 22.324.032.424.825.928.728.639.630.731.9 6.8 12.0 6.4 59 6.0
4 24.026.627.625.626.933.236.136.935.035.64 6.4 4.6 7.2 9.4 87
5 33.335.435.834.634.845.047.648.746.748.21 9.2 9.5 9.3 12.1 134
6 39.542.038.640.240.850.252.548.950.850.1{11.7 12.2 129 106 9.3
7 or more 54.464.654.154.454.466.265.765.065.665.410.7 10.5 10.3 11.2 11.0

Source Authors’ calculations from ELIM 2006

77



Table 15: Caloric insufficiency rate by age group

Incidence of poverty

Before the crisis

After the crisis

(2006, %) (2008, %) | Change in percentage

0-56-10 11-14 0-56-1011-14 0-5 6-10 11-14
Total 30.2 32.8 35.038.841.7 42.4 8.7 8.9 7.4
Area
Urban 23.327.0 30.724.730.1 32.1] 14 3.1 1.3
Rural 32.835.1 36.944.346.3 47.1 115 11.2 10.1
Region
Kayes 35.338.1 42.945.448.5 49.8 10.1 104 6.9
Koulikoro 31.331.5 32.337.037.7 39.3 5.7 6.2 6.9
Sikasso 38.241.2 44.651.955.4 55.3 13.8 14.3 10.8
Ségou 30.233.1 34.841.546.2 459 11.3 13.1 11.1
Mopti 23.524.0 25.332.632.7 32.3 9.0 87 7.1
Tombouctou 35.738.1 37.939.342.3 43.4 3.6 4.2 5.6
Gao 25.035.2 41.927.037.7 44.1] 2.0 24 2.2
Kidal 94 6.2 5917.014.1 26.2 7.6 7.9 20.3
Bamako 14.521.1 24.212.919.4 21.3 -16 -1.7 -2.9
Sex of household head
Male 30.832.8 35.139.241.7 425 85 8.9 7.4
Female 17.831.5 33.329.641.5 40.3 11.8 10.0 7.0
Number of children
1 13.312.9 18.914.717.7 25.4 15 4.8 6.7
2 14.322.8 20.819.127.3 25.2 4.8 4.6 45
3 17.320.0 25.625.325.3 29.7 8.0 5.4 4.1
4 21.323.1 28.326.730.8 33.71 54 7.7 5.4
5 24.528.1 28.631.933.0 342 7.4 49 5.6
6 29.830.6 32.040.842.6 36.8 11.1 11.9 4.8
7 or more 40.340.4 41.550.751.0 50.9 10.4 10.6 9.5
Decile
1 (poorest) 93.994.7 94.897.696.8 96.2 4.1 2.1 1.3
2 75.374.8 79.886.587.6 89.4 11.2 12.7 9.9
3 57.455.5 55.978.775.3 74.4 21.3 19.8 18.5
4 39.136.8 41.959.961.4 62.3 20.8 24.6 20.4
5 20.425.4 28.635.437.9 37.7 149 124 9.2
6 95 8.7 11.220.717.7 17.2 11.2 9.0 6.1
7 76 6.5 2510.710.2 57 32 37 3.3
8 27 29 3630 37 23 04 038 -1.3
9 00 00 00 0.1 00 03 01 00 0.3
10 (least poor) 0.00.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Source Authors’ calculations from ELIM 2006
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Table 16a: Determinants of children’s participationin school and work (6-10 years old)

Coefficients Marginal effects
Schoo (S) Work (W) S/INW S/IW NS/W NS/NW

Income (In) 0.20"* 0.16*** 0.048*** 0.031*** 0.008 -0.086 ***
Sex of child: Girl -0.18 *** -0.05 -0.054**  -0.017** 0.005 0.065 ***
Child’s age: 6 (CG)
7 1.08*** 0.28 *** 0.279*** 0.119***  -0.044**  -0.354***
8 1.43*%** 0.56 *** 0.294 *+* 0.205**  -0.044**  -0.455*+*
9 1.53*** 0.58 *** 0.282*** 0.227**  -0.055**  -0.453***
10 1.45%* 0.48 *** 0.311%** 0.189***  -0.053**  -0.448***
Rural -0.22 % 0.20 -0.097 *** 0.009 0.038*** 0.049*
Region: Kayes (CG]

Bamako 0.62+* 0.13 0.177 %+ 0.063 -0.028 -0.212%**
Gao -0.07 -0.32 0.004 -0.034** -0.034 0.063
Kidal 0.16 0.36 -0.001 0.065 0.039 -0.103
Koulikoro 0.16*** 0.03 0.049* 0.013 -0.007 -0.055**
Mopti 0.13 0.01 0.043 0.009 -0.008 -0.044
Ségou -0.02 0.19 -0.028 0.022 0.028 -0.022
Sikasso 0.22* 1.22%*| -0.133*** 0.221 % 0.170**  -0.258***
Tombouctou 0.38** 0.19 0.094 ** 0.055* -0.004 -0.145***
Education: None (CG)

Primary 0.56*** -0.17* 0.206*** 0.012 -0.052**  -0.166***
Post primar 1.04 *** 0.0€ 0.29¢ *** 0.07t * -0.05¢ ***  -0.31( ***
Age of head: <36 (CG)
36-45 0.10 -0.09 0.044 -0.004 -0.018 -0.022
46-60 0.17+* 0.03 0.054* 0.014 -0.008 -0.061*
61+ 0.19* 0.32* 0.019 0.056** 0.030 -0.106 ***
Sex of head: Woman 0.07 0.03 0.020 0.008 -0.001 -0.027
Number of children: 0-3(CG)
4-6 0.22%** -0.10 0.086*** 0.003 -0.027* -0.062**
7+ 0.26** 0.00 0.087 *** 0.017 -0.017 -0.087 ***
Occupation: Indep farmer (CG)

Unemployed 0.01 -0.17* 0.021 -0.017 -0.021* 0.018
Indep non farme 0.1C 0.0C 0.03¢ 0.00¢ -0.007 -0.03:

Othel 0.1€ *** -0.24 ** -0.01€ ***  -0.01¢ -0.037 ***  -0.027
Sector of activity: Agric (CG)

Fishing -0.71%** 0.57* -0.256***  -0.002 0.179* 0.078
Commerce -0.15 -0.44* -0.015 -0.044**  -0.042* 0.101
Other 0.61*** -3.86 *** 0.525**  -0.290***  -0.653*** 0.418***
Access to land -0.02 0.38**| -0.045* 0.038*** 0.047**  -0.039
Own animals -0. 1% -0.03 -0.033* -0.011 0.003 0.041**
Distance to potable water (mn) 0.00 0.01**| -0.000 0.001 *** 0.001**  -0.001***
Distance to market (mn) -0.00 0.00 -0.000 0.000 0.000* 0.000
Distance to primary school (mn -0.0¢r -0.00**| -0.001**  -0.000***  -0.000 0.002 **=*
Interview in Augus -0.0t 0.0¢ -0.027 0.00¢ 0.01¢ 0.007
Constant -4.07 -1.06

Probability (y=1) 0.403 0.074 0.091 0.433
n observations 6884

Rho -0.045

Wald rho test=0

Prob>chi2=0.39€

Notes CG: Reference group (for dummy variables); S/N\Wh®I-non work; S/W=School-work; NS/W=non
school-work; NS/NW=non school-non work; Econometniadel: bivariate probit; significant at 1% (***%%

(**), 10% (*).

Source Authors’ calculations from ELIM 2006
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Table 16b: Determinants of children’s participation in school and work (11-14 years
old)

Coefficients Marginal effects
School (S) Work (W) SINW SIW NS/W NS/NW
Income (In) 0.22 *** 0.03 0.037*  0.049** -0.039***  -0.047***
Sex of chilc: Girl -0.35 *** -0.03 -0.061*** -0.076** 0.063*** 0.074 %+
Age of child: 11 (CG)
12¢ -0.11 -0.0 -0.01¢ -0.027 0.01¢ 0.02¢
13° -0.10 0.03 -0.026 -0.014 0.025 0.016
14° -0.26%** 0.20* |-0.094** -0.009 0.087 *** 0.016
Rural -0.40 *** 0.09 -0.097**+* -0.054 0.090 *** 0.061 ***
Region: Kayes (CG)
Bamako 0.03 0.27* |-0.059 0.072* 0.036 -0.048*
Gac 0.1c -1.28 ¥ | 0.241 ¥+ -0.207 ¥+ -0.19¢ *** 0.15¢ ***
Kidal -0.95*** 0.35 -0.228*** -0.126*** 0.263** 0.092
Koulikoro 0.24*** -0.18 0.089***  0.001 -0.072**  -0.019
Mopti 0.12 0.16 -0.017 0.063 0.001 -0.046
Ségou 0.00 -0.03 0.008 -0.008 -0.005 0.006
Sikasso 0.36™** 0.64**| -0.108** 0.242** 0.008 -0.142 %+
Tombouctou 0.25 -0.01 0.047 0.047 -0.049 -0.044
Education: None (CG)
Primary 0.50*** -0.29**| 0.168** 0.015 -0.130***  -0.054 ***
Post primary 0.63** -0.03 0.112*  0.109*** -0.121**  -0.100***
Age of head: <36 (CG)
36-45 0.34 **x 0.1z 0.02¢ 0.101**  -0.04¢ -0.087 ***
46-60 0.39** -0.03 0.082* 0.070*  -0.081** -0.071 %
61+ 0.38*** 0.27* |-0.004 0.148** -0.039 -0.105***
Sex of head: Woman 0.29 *** -0.04 0.062 0.046 -0.061* -0.047*
Occupation: Indep farmer (CG)
Unemployed 0.08 0.01 0.011 0.018 -0.013 -0.017
Independent non farmer 0.05 -0.08 0.029 -0.010 -0.023 0.004
Other
Sector of activity: Agric (CG) -0.08 -0.22* | 0.032 -0.064*** -0.023 0.055***
Fishing -0.17** 0.04 -0.042 -0.023 0.040 0.025
Commerce -0.03 0.17 -0.046 0.035 0.034 -0.023
Other
Access to lan -1.0€ *x* 0.04 -0.228 ¥+ 0,172 ***  0.19( 0.20¢ **
Own animals -0.07 -0.07 0.003 -0.029 0.000 0.026
Distance to potable water (mn) 0.98 -3.46 *** | 0.688*** -0.317*** -0.593*** 0.222***
Distance to market (mn) -0.02 0.18 -0.045 0.037 0.033 -0.025
Distance to primai school (mn 0.0 0.11 -0.02( 0.031 0.01: -0.02¢
Interview in August 0.00 0.00* |-0.001 0.001*  0.000 -0.001**
Constant 0.00 -0.00 0.000 0.000 -0.000* -0.000
Probability (y=1) -0.00 *** -0.00* |-0.000** -0.001** 0.000*** 0.001 ***
n observations -0.01 0.03 -0.010 0.005 0.008 -0.003
Rho -2.90 *** 1.26
Wald rho test=0 0.355 0.234 0.243 0.168
Occupation: Indep farmer (CG) 4288
Unemployed -0.298
Indep non farme Prob > chi2 = 0.00C

Notes CG: Reference group (for dummy variables); S/N\W&h®I-non work; S/W=School-work; NS/W=non
school-work; NS/NW=non school-non work; Econometniadel: bivariate probit; significant at 1% (***5%
(**), 10% (*).

Source Authors’ calculations from ELIM 2006
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Table 17: Determinants of the consultation rate andchoice of main type of service
consulted

Consultation Principal type of service consulted
Regional and
subregional Community Private Traditional
Public hospital services®® services®°® services®°°°® healer
Sick children
0-14 Sick children 0-14 having consulted a health estabhment
coeff ME |coeff. ME |coeff. ME | coeff. ME |coeff. ME |coeff. ME
Sex — Male (CG
Sex - Female® -0.04 0.030| 0.24 0.015 0.35 0.011 -0.034 0.09 0.003 0.1 0.005
Age group: (-
5(CG)
Age group 6-107 -0.21 0.037| 0.21 0.016 -0.46* -0.014 -0.003 0.09 0.003 -0.03 -0
Age group 11-
14° -0.19 0.044| 0.63* 0.048 0.39 0.012 -0.067 0.17 0.005 0.11 0.002
Rural® -0.3* 0.040| -2.93** -0.277 -1.98**  -0.060 ** 0.387 -1.48*** -0.0§ -0.54 0.009
Region:
Kayes(CG)
Koulikoro® -0.22  0.044| 1.05** 0.093] -0.04 -0.007 *»* .0.108 0.11 -0 0.4 0.025
Sikasso® 0.58* 0.042| 0.68 0.044 0.64 0.014 **x .0.146 0.32 0.007 0.91** 0.081
Ségou® -0.24 0.044| 0.46 0.033 -1.1**  -0.030 -0.058 0.04 -0y 0.57 0.055
Mopti® -0.77* 0.050| -0.34 -0.023 0.1 0.004 -0.009 -1.32*** -0.0§ 0.81* 0.093
Tombouctou® 0.01 0.082| 1.35* 0.167 -0.65 -0.021 -0.107 -0.14 -0.02 -0.11 -0.02
Gao° 045 0.137| 165 0.242 -34.1***  -0.061 -0.06 0.61 0.039 -33.7*** -0.15
Kidal® 0.7 0.120| 0.39 0.052 0 0.004 0.118 -34.44** -0.07 -33.9*** -0.1
Bamako® 0.88** 0.065| -0.76** -0.040| -1.25%*  -0.029 0.042 -0.99*** -0.04 0.55 0.072
Educ of head:
None (CG)
Educ, primary® 0.3% 0.040 | -0.12 -0.002 -0.56* -0.014 * 0.065 -0.68** -0.03] -0.24 -0.01
Educ, post
primary® 0.54 0.068| 0.71 0.054 0.19 0.002 -0.092 1.03** 0.088 -0.64* -0.05
Age: <36(CG)
Age head 36-457 -0.09 0.056| -0.56* -0.032 -0.01 0.004 0.067 -0.77*** -0.04 -0.08 0.001
Age head 46-60f -0.28  0.053| -0.96*** -0.059 0.25 0.014 *»* 0.101 -1.37*** -0.04 -0.03 0.01
Age head 61+° 0 0.060| -0.76** -0.035| -0.51 -0.01( ** 0159 -1.49*** -0.04 -0.95* -0.06
Sex head-
female® -0.13 0.069| 0.51 0.014 1.02 0.037 * -.0.194 0.79 0.04 1.06* 0.101
N children: 0-
3(CG)
N children 4-6° 0.13 0.045| 0.17 0.015 -0.68 -0.027 0.018 0.4 0.03 -0.49 -0.04
N head 7+° 0.4% 0.047 0.26 0.019 0.14 0.004 -0.009 0.12 0.007 -0.22 -0.02
Distance health
service (mn) -0.06* -0.00| -0.00* -0.00 -0.01%** 0.000 ** 0.0000 0.00+ 0.00q -0.00 0.000
Days sick 0 0.000| 0.02** 0.001 0.02%** 0.001 ** -0.002 0 -0| 0.01** 0.001
Health insurance 0.52*** 0.116| -0.34 -0.014 -0.03 0.004 * 0.070 -0.15 -0 -0.79*** -0.05
In income 0.2 0.050 0.03 0.007 -0.1 -0.007 0.041 0.24 0.02 -0.76** -0.07
constant -1.74 -0.62 0.76 -3.1 7.84
n observations 2164 1380

Notes ° binary variables: Coefficients and marginaleets (ME), read with respect to the comparison grou
(CG); °°the regional/subregional services incluéalth reference centres that are found at the lefveircles
(regions); °°°community services (the referenceugjoinclude community services centres, religioeslth
centres and other public, private or NGO commusésvices °°°°private services include: dental cBniprivate
health clinics, private clinics and pharmacies.

Source Authors’ calculations from ELIM 2006
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Table 18: Price and income elasticity (own and cre3 matrix

Other
Product Rice Millet Maize grains BeefChicken Fish Milk PeanutsFruit VegetablesCoffee Sugar Condiments Beverages Non food Income
Urban households
Rice -0.0€ 0.3z -0.2C -0.3z -0.1Z 0.1C 0.27 0.3C -0.14 0.07 -0.3¢ -0.0z 0.0z -0.0z 0.07 -0.91 0.34
Millet 0.65 -1.03 0.50 -0.17 0.44 -0.08 -0.10 0.28 -0.45-0.51 -0.18 -0.10 0.14 0.08 0.06 -0.52 044
Maize -1.9¢ 2.4€¢ -2.65 0.54 -1.8¢ 0.07 -0.6€-0.94 1.87 0.47 0.7t 0.71 -0.64 -0.2¢ 0.0z 1.06 -0.84
Other grains -0.86 -0.22 0.14 -0.87 0.69 -0.05 0.03 0.05 0.00 0.11 0.18 0.02 -0.03 0.11 -0.02 -0.29 0.95
Beef -0.25 0.44 -0.37 0.51-0.82 -0.01 0.08 0.06 0.07-0.27 -0.23 0.04 0.28 0.04 0.01 -0.59 0.92
Chicken 1.85 -0.73 0.14 -0.32 -0.06 -1.33 -0.26-0.13 -0.71 0.23 1.29 -0.19 0.90 0.39 0.10 -2.17  1.27
Fish 1.19 -0.22 -0.29 0.05 0.18 -0.06 -0.48 0.06 -0.24-0.17 -0.15 0.07 -0.18 -0.02 -0.07 -0.67 1.07
Milk 1.4¢ 0.6¢ -0.47 0.1C 0.1t -0.0¢ 0.07-0.8¢ -0.07 -0.14 -0.47 0.01 0.0¢ 0.1C -0.12 -1.5C  0.9¢
Peanuts -0.47 -0.76 0.63 0.00 0.11 -0.13 -0.19-0.05 -1.04-0.20 0.00 0.08 0.08 -0.03 0.05 0.92 0.60
Fruit 0.3¢ -1.5C 0.2¢ 0.2¢ -0.7¢ 0.07 -0.2%-0.1¢ -0.3% -0.52 0.0¢ -0.0t -0.1¢ -0.0t -0.04 1.8¢ 1.5¢
Vegetables -0.67 -0.17 0.14 0.13 -0.22 0.13 -0.07-0.18 0.00 0.01 -0.87 -0.02 0.08 -0.05 0.05 0.70 0.83
Coffee -0.13 -0.30 0.43 0.05 0.11 -0.06 0.10 0.01 0.14-0.05 -0.06 -1.35 -0.11 -0.08 0.04 0.25 0.44
Sugar 0.07 0.2z -0.2C -0.0: 0.44 0.1f -0.1% 0.0t 0.07 -0.1C 0.14 -0.0¢ -1.2¢ 0.1c 0.04 -0.5z  0.44
Condiments -0.06 0.15 -0.10 0.17 0.07 0.08 -0.02 0.08 -0.03-0.03 -0.11 -0.05 0.12 -0.99 0.00 -0.27 0.63
Beverages 1.24 0.5&¢ 0.0: -0.17 0.1Z 0.1C -0.2¢-0.4t 0.2t -0.15 0.4: 0.11 o0.2: 0.0C -0.91 -2.1:  -0.0¢
Non food -0.21 -0.06 0.02 -0.02 -0.07  -0.03 -0.04-0.07 0.06 0.07 0.08 0.01 -0.04 -0.02 -0.03 -0.69 1.38
Urban households
Rice -2.49 1.17 -0.22 -0.27 0.08 -0.01 -0.150.12 0.06 0.16 -0.13 0.02 0.17 -0.04 0.03 0.50 0.96
Millet 0.7¢ -1.7¢ 0.01 -0.0: -0.0v -0.01 -0.0z 0.01 0.0¢ -0.15 -0.1¢ -0.01 0.04 0.0t -0.01 0.34 1.2¢
Maize -0.72 0.03 -0.02 -0.02 0.38 -0.02 -0.10-0.19 -0.11-0.03 0.27 0.38 -0.24 -0.10 0.10 -0.61 -1.70
Other grains -1.01 -0.1¢ -0.0z -0.9t 0.0¢ -0.01 -0.1z-0.14 0.1¢ 0.1c 0.14 0.11 0.0¢ 0.0z 0.0¢ 0.6t 1.1C
Beef 0.26 -0.34 0.36 0.07 -1.12 0.09 0.28 0.06 0.25-0.11 0.01 0.17 0.07 0.00 -0.03 -1.02 140
Chicken -0.14 -0.28 -0.08 -0.03 0.44 -0.90 -0.25 0.04 0.14 0.17 0.55 -0.11 -0.45 0.02 -0.14 0.03 -0.01
Fish -0.45 -0.0¢ -0.0¢ -0.1C 0.27 -0.0t -0.8z 0.01 0.0¢ 0.0¢ 0.07 -0.0¢ 0.07 -0.0¢ 0.0z 0.1z 1.11
Milk 0.56 0.05 -0.27 -0.18 0.08 0.01 0.02-0.86 0.00-0.05 -0.07 0.07 -0.22 0.00 -0.03 -0.12 164
Peanuts 0.14 0.0¢ -0.0€ 0.0¢ 0.1¢ 0.0z 0.0€ 0.0C -0.9¢€ -0.0¢ -0.0:  0.07 -0.0¢ 0.07 -0.0z -0.4¢  0.8¢
Fruit 0.94 -1.12 -0.05 0.20 -0.20 0.07 0.16-0.06 -0.08 -0.92 0.02 0.06 -0.14 -0.04 0.12 0.04 136
Vegetables -0.24 -0.49 0.15 0.07 0.01 0.07 0.04-0.03 -0.03 0.01 -0.97 0.02 -0.02 0.04 -0.03 0.39 1.05
Coffee 0.0¢ -0.0¢ 0.44 0.11 0.21 -0.0¢ -0.0t 0.0€ 0.1z 0.04 0.04 -1.0¢ 0.1: -0.04 -0.0z -0.9¢  0.61
Sugar 0.39 0.13 -0.18 0.04 0.05 -0.08 0.05-0.11 -0.09-0.06 -0.02 0.08 -0.29 0.00 -0.01 -0.93 0.80
Condiments -0.1€ 0.2¢ -0.11 0.0¢ 0.0C 0.0C -0.1C 0.0C 0.1Z -0.0¢ 0.0¢ -0.0¢ 0.01 -1.0C 0.0z -0.1z 1.1
Beverage 0.39 -0.24 0.46 0.38 -0.14 -0.15 0.16-0.11 -0.12 0.31 -0.26 -0.06 -0.06 0.07 -0.80 -0.85 0.69
Non-food 0.15 0.16 -0.06 0.05 -0.10 0.00 0.01-0.01 -0.07 0.00 0.07 -0.08 -0.12 -0.01 -0.02 -0.98 111

Source Authors’ calculations from ELIM 2006
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Table 19: Price and income elasticity of caloric deand (rice and millet)

Urban Rural
Income 0.533 0.910
Price of rice -0.037 -0.292
Price of millet 0.009 -0.347
Notes Income elasticity of caloric demang})is calculated with the following formula:
15
,7r = Z’?Ia)l
i=1
The price elasticity of caloric demangl)(is calculated with the following formula:
15
& = Z Epd
i=1

wherey; ande;, are respectively the income and price elastidityatoric demand for goodandw; is
contribution of good to total calories consumed

Source Authors’ calculations from ELIM 2006
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Table 20: Results of the "proxy-means” regressiona identify poor individuals

Urban Rural
Kaye: 0.00( 0.00(
Koulikoro -0.05¢ -0.04¢
Sikass! -0.547%** -0.357%**
Ségol -0.121** -0.037
Mopti -0.01¢ 0.16(***
Tombouctol -0.19¢k5** 0.19¢r**
Gac 0.02¢ 0.071
Kidal 0.12: 0.40F***
Bamak -0.062
hh_ageabove: -0.03¢x** -0.02&x**
hh_agebelow] -0.04(*** -0.02¢x**
Ownel 0.08¢***
Toilet 0.10(**
Floor 0.08t* 0.11¢+*
Wall 0.20¢*** 0.147*%*
Electricity 0.124%%* 0.224%**
Automobile 0.328*** 0.4671%**
Mota 0.154%** 0.19¢***
Distanct -0.16(** -0.10€***
Constan 12.17%* 11.97%**
"cut-off point” 11.7¢ 11.7¢

Notes

Dependent variable: logarithm of food expenses ggdeit equivalent) divided by a regional price dedt
Econometric model: OLS(dinary least squargs

Coefficients significant at 1% (***), 5% (**), 10%") level

R? pour "urban” 0.39; for "rural” 0.24

The “cut-off point” is expressed in logarithmic forand corresponds to 125 719 (CFA), the povergy fian
2008 in Bamako (each food expenditure is in teridi®amako”)

* To identify the individuals who are poor, all thetrequired is to multiply the variables for eadusehold
by their respective coefficients. If the total sisnless than 11.74 the household is consideredoas p
otherwise it is considered as non poor.

Source Authors’ calculations from ELIM 2006

Legend:

Regions= binary variables for each region (Kayes is @ifenence group)

hh_ageabovel4 number of household members aged 15 and over

hh_agebelow1s number of household members aged 14 and under

owner(only for "urban") = binary variable equal to llie household owns or rents a plot of land; Orwitse
toilet (only for "rural") = binary variable equal to 1the household as a private flush toilet; O otheewi

floor = binary variable equal to 1 if the household livlesa house with a cement or tiled floor (urbar), o
cement (rural) ; O otherwise

wall = binary equal to 1 if the household lives in asewith hard or semi-hard walls; O otherwise

electricity = binary equal to 1 if the household lives in ai$® without electricity (supplied by EDM, private
solar panels, electric generator or rural electifon/multifunction platform); O otherwise

automobile= binary equal to 1 if the household has an autbi®o0 otherwise

moto= binary equal to 1 if the household has an mote;\0 otherwise

distance= binary equal to 1 if the household lives 2 knmare from a usable road (for urban), 3 km or more
from public transport (rural); O otherwise

To identify the first quintile of individuals (whicis called the “poorest 20%” in the text) the daling
independent variables were us&kgions hh_ageabovel4nhh_agebelowl5toilet (as defined above — only
applies to rural areajloor (binary equal to 1 if the household lives in a $®with a constructed floor; O)all
(binary variable equal to 1 if the household lives home with mudbrick walls; O otherwisd)stance(binary
equal to 1 if the household lives 4 km or more framisable road for the urban area or 4 km or mane f
public transport for the rural area; 0 otherwise).
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