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I. The food crisis and research questions

The main symptom of the world food crisis has beena large upsurge in intermational pricesfor
the main staplesfoods, principally corn, wheat rice, and soybears over the lag threeyears However, this
gereral effectis transmitted into domesgic food pricesin highly unevenways acrass countries depending
on the way markets work and on governmert price policies It hashighly differentiated impact across
categories of poor pegle depending on their sources of income, their consumption patterrs, and their
participation to markets. There are also short-term effects whereby a price movemert is a merechange in
the monetary value for what pegple were doing in production and consumption before the shock. But
there are longer-temrm effects when opportunities are seized through supply regonse in production ard
negative impact are mitigated through substitutions in consumption. In order to desgn policy regponses
it isimportart to measire thes effects. We needto know who is gaining and who is losing, and by how
much. We needto know what are the chamels through which these effects are occurring. And we needto
know both the short term and the longer-tem effects.

The objecive of this note is to review the methodological approaches that have been used to
aralyze the impact of the food crisis on the poor. Note that we are not addressing here the macre
ecaomic effects of the food crisis on such issuesasoveral inflation, fiscal reverues balance of trade,
and GDP growth. Neither are we looking at the policy regonsesto the food crisis such as chargesin
import tariffs and export taxes consumer subsidies social safety nets to provide acces to food, and
assistance to agiculture to regpond. Our focus is on poverty. Choice of a metodological approach
deperds on the resaich quedion thatis being aked A maijor issue of concern for researchershasbeento
measire the impact of rising food priceson the overal incidence of poverty. Of concernalso is what is
the magnitude of the loss in consumption by the poor that would need compensation. Finally, we know
that thereis considerabie heterogeneity acrass poor households, with the implication that policy regponses
needto be differertiated in corregpondernce to this heterogereity. Of concernaswell is consequertly to
trace the impact of the food crisis on the well-being of particular subsets of the poor population,
identifying in eachcas the causal chamels involved, the magnitude of the impacts on welfare and the
policy ertry points that could be usedto regpond.

In this paper, we start by asking what priceincreag should be smulatedin termsof impacton the
poor. We then look at the methodologies that have been used to measire impacts on poverty and on
specfific categories of poor using a partial equilibrium framework, both for short anrd medum run
amalyses We also look at approachesusedto track general equilibrium effects. We conclude by making a
pragmaic proposal regardng a suggesed approachto amalyze the impact of the food crisis on poverty

! Prepared for the UNDP/RBLAC, Poverty and MDG Cluster project: Food Security and Commodity Prices:
Consequences and Challenges for Latin America. We are indebted to Jean-Jacques Dethier, Leonardo lacovone,
Luis Felipe Lopez-Calva, and Rinku Murgai for their comments, and to Gianmarco Leon for his research assistance.
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stressing heterogereity and differertiated policy regonses This approach could be applied to a number
of countriesin the regon in orderto guide policy reponses

I1. What price increase should be simulated?

Intermational food priceshave increa®d sharply, but transmission to domegic pricesvariesgreatly, in
part due to the nature of policies The effects on domestic pricesfor these commoditiesarethus specific
to eachcountry. The pricesof other foods also incresse domegically due to substitutions in production
and consumption. Pricesalso change due to other unrelated phernomera that affect the different food ard
non-food items It is also likely thatincomes profits, wages and trarsferschange.

In analyzing the impact of price movemeris on poverty, it is consequertly importart to first decide
whatit isthat we areinteresedin simulating. Options variesalong severaldimersions:

(i) Simulate the actual vector of observed price changes vs. a subset of prices of interest?

The first option is to simulate the effect of the actual vecor of observed price changes (including
incomeg over a given period of time, whatever the origin of thes changes The rea®n for doing thisisto
infer the changesin welfare and poverty that are presumedto have taken placeduring the period asa
consequence of the observed pricefncome changes and to decanpose effects coming from differert price
changes Reallts areimportart for actual welfare analysis, but do not give a clearmessage on the role of
the food crisis becawse many other changesin pricesand incomeshave occuredduring the period.

The other option is to simulate the increag in only some key food pricesof interes. To do this, one
should specify the group of food itemsof interes, namely intermationally traded cereak and domedic
foods that are close substitutes But to simulate the observed increags while keepng constart all other
prices may exaggerae the relative movemert of prices and herce the welfare effects of the food price
increas.

(ii) If focusing on a subset of prices, what to assume for all the other prices?

The quedion is then how to neutralize the other idiosyncratic price movemerts. One possibility is to
set all other goods and incomesto increag asthe overal CPI. This is equivalert to analyzing the impact
of therelative priceincrea (relative to CPI) of the food itemsof interes and not changesin other prices
ard incomes

Other papers have chosento simply look at an artificial price increag of 10, 25, or 50% of specific
commodities keepng all other pricesconstart. Thes simulations serve the purpose of illustrating the
mechanism of tramsmission of key relative price increasesto welfare, but do not relate to the actual price
increagsobservedin specific countries

Recent paperson the impactof the food priceshave takendifferent options. Specifically:
- Analyze arhtrary changesin the pricesof food, keepng all other price constant

e Wodon (2008): 25 and 50% increase in the pricesof all foods of interes, which include
ceralsin all countries and milk, sugar, or oil and butterin some countries

e Coady, Dorosh, and Minten (2008): 33% increase in the price of rice,

e Wodon, Tsimpo, and Coulombe (2008): -30% to +30% increa® in successive 5% increments
for the pricesof cereals one at atimeand all together.

e Desus, Herrera and de Hoyos (2008): 10, 20, and 30% increa® in price for the food
aggregate (urban population only).
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e Rables Cueda, Dureya, Enamorado, Gonzales and Rodriguez (2008): 30% increas in the
relative price of the food aggregate, calibrated asthe international average priceincrease.

e |varic and Martin (2008): 10% increa® in the price of beef,dairy, maize, poultry, rice, sugar,
and wheat, one atatime. They also added simulations with the unskilled labor wage increase
given by running the 10% price shock in the GTAP model for eachcountry (values not
reportedin the paper).

- Analyzethe vector of key intermational prices assuming all other pricesconstant

e |varic and Martin (2008). The observed 2005-07 intermational price increases from FAO
statistics (beef 0%, dairy 90%, maize 80%, poultry 15%, rice 25%, sugar 0%, and wheat
70%).

- Analyzethe observedvector of all prices(atsomelevel of aggregation)
e Friednanand Levinsohn (2002) in the context of the 1997 Indonedanfinarcial crisis.

o Rables Cueda, Dureya, Enamaado, Gonzales and Rodriguez (2008) simulate the aggregate
food and non-food price observedin eachcountry. The observed 2006-08 CPI and aggregate
food pricein eachcountry give the relative food priceincreag asthe difference betweenthe
food price increag and the non-food price increag. Other simulation scerarios use the
international relative price of food.

e IADB (2008) asabove, using (i) the countryOselative price of food ard non-food, (ii) the
regonal average of the relative price of food, and (iii) the relative price increase that
corregponds to the country of Latin America with the higheg pass-trough from international
prices

e Busjeet Demombynes and Sabrado (2008): Observed changes over the lag 3 yearsfor the
CPland the aggreate food pricein eachcountry.

e Chenand Rawallion (2003): In the context of articipating the effectof ChinaO®nrtry into the
WTO, they use a predcted vecibor of price changesfrom GTAP simulations, including three
categoriesof wages and the pricesof land and captal.

What price increag to simulate thus depends on the ressarchquedion. But reallts from different
options must be interpreted with caution. Analysis of international price increagsis only mearngful if
indeedthereis almost full transmission to domegic markets. Analysis of changesin the relative pricesof
food itemsmiss mary price changesthat have occured as part of the crisis itself, such aserergy prices
and effects on food itemsthat are close complemerts or substitutes Analysis of change in the observed
full vecbor of prices(and incomeg includesmary everts that occurred during the period, but are not part
of the food crisis per se. Recanmerdation may be that several simulations should be done, but that reaults
from each should be interpreted asinforming clearly different agpects of the impact of the food crisis on
poverty. In all casesswhere only a subset of pricesor income componens areadustedit is importart that
these be real price changes so that thereis no money illusion, i.e, properly deflated by an overall price
index.

I11. Methodology for the partial equilibrium analysis of effects on welfare
There aretwo clearly differert objectivesin this amalysis. One, that hasdominated the question asked

in resarchpapersthat followed immedately after the food crisis, is to measire the impact of the food
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crisis on different poverty indicabrs. The other, which is more concerred with the desgn of policy
regponses is to measire the differertial welfare effects of the crisis on particular caegories of
households, both gainersand losers. We describe eachin turn, and thencompare them in secion 3.

1. Adjusting the poverty line to compute poverty indicators

We first consider methods that essertially adust the poverty line to take into accaunt the increa® in
the cost of living due to rising prices while keepng household total experditures constart. The
adustmert of the poverty line thus needs to reflectthe effect of the changesin real consumer prices i.e.,
relative to possible changesin total expenditures (or income). Papers vary in their definition of the real
price changes assuming that total experditures(or income)vary either with the aggregate CPI or with the
non-food price. We then desribe in secion 1.3 how to additionally adust for total experditures of the
(agicultural) households, in order to include the impact of the changesin producer prices

The underlying theary for adusting the poverty line is to compute the increase in total expenditures
that would be necesary to maintain the margnal poor at the same level of welfare after the price
increas, i.e., the compersating variation. A first orderlinearapproximation simply givesa value equal to
the share of food consumption timesthe increa® in its relative price. This is the increa® in household
budget that would be necesary were there no change in the structure of consumption. A secand order
aporoximaton adds a substitution effect between food and non-food, leading to a small reduction in the
initial impactof the price shock.

Note that the adustment of the poverty line is the correct measire of the welfare effect of price
changes on the margnal poor, but does not reflect the welfare effects on the poored households. It is
however sufficiert to compute the tradtional poverty measires Py, P1, ard P,, which aresolely basedon
comparing total expenditures (or nominal income) of households to poverty lines Furthermae,
measiring the effecton Py and P; needs only focus on the households that arejust above the poverty line,
asillustrated on Figure 1. This suggeds a quick back of the envelope metod based on assumptions on
the density of households just above the poverty line as proposed by Busjeetet al. (2008). The other
aralyses described in this secion use the observed pre-crisis distribution of household experditures to
compute new poverty indices

Figure 1. Adjusting the poverty line to the increase in food price
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The compenrsating variation interpretation of the adustmert to the poverty line can be formalizedas
follows. Define the poverty line asthe experditure function for attaining the OpvertyOutility level »°
with realpricep' :
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z:z(uo,p*).

A first-order Taylor exparsion of the change in z due to a change in the real pricesof food and non-
food itemsgoods gives

dz = C;dp; + CIZVde;/F )

or dinz=widIn pp + 0fd1n py:|, Q)

where ¢ ard ¢;. areconsumption of food and non-food measured at the poverty linez, w; and w;. are

corregponding sharesof food and non-food in expenditures and p; and p,, arerealfood and non-food
prices The change in poverty line, dinz, is thus equal to the change in real expenditures (or real
income) of households atthe poverty line.

The secand-order Taylor exparsion is writtenas

dinz= ) cofdlnpf+% Y, Y wiedinpdinp;, )

i=F,NF i=F,NF j=F ,NF

where !, isthe eladicity of consumption ¢; with regectto pricep; .

1.1. A simple aggregate calculation around the poverty line

If the only purpose of the study isto measire the impact of the increa® in relative food priceson the
poverty rate, a simple analysis canfocus on the households that arearound the poverty line.

Busjeetet al. (2008) develop a method based on strong assumptions on the poverty profile to obtain a
measire of the increa® in poverty rate without micro data information on household income. Theideais
to measire the change in real expenditures of the households just above the poverty line by computing
their specific consumer price index, while assuming that their nominal expenditures varies with the
overal CPI?

In the notations defined above, thisis equivalert to specifying:

dinp,=dlnp," dInCPI
dIinp,, =dInp,," dinCPI

whichleadsto:
dinz=w;dInp, +wy,dInp,, —dInCPI =dIn PPP] —dInCPI
where PPPI is the consumer price index atthe poverty line, namedthe Poor Peple Price Index.
The computation of the non-food priceindex is derived from the knowledge of the food share @; in

the CPL: py- =(CPI'! “ p. ) /(1! " ().

Assuming that the semi-eladicity of the poverty rate to the poverty line is -1 gives a charge of
poverty rate equal to:

2 We acknowledge that this is a reinterpretation of the method described by the authors. They claim to measure
the change in real income of the poor in general by CPI B PPPI, where PPPI is the consumer price index of the
poor, and assume a semi-elasticity of the poverty rate to this real income. The underlying theory of the link between
poverty rate and real income of al poor is however not clear, thus our re-interpretation.

Food price methodology -5-



dP,=—-dInz=dInCPI -dInPPPI = CPI — PPPI .
Whether this value of -1 isagood approximaion is anemgrical quedion. Thiswould needto be verified
acress mary countriesbefore the method canbe used.

A measire of the change in poverty gapcaneasly be obtained
dR, =(P, +0.5dR,)dz.

The advartage of this metod is that its implemertation only requiresthe observation of CP/ ard p,.,

the overal consumer priceindex and the food price,and the expenditure sharesof food, / -and ! 7 inthe
CPland in the budget of the poor.

1.2. Changing the poverty line, but using the observed household expenditure distribution

If informaton on individual householdsOtotal experditure per cafita is available, then one does not
needto assume a value for the elagicity of the poverty rate with repectto the poverty line. Computing
the charge in the poverty rate is done emgricaly by measring B, or ary other poverty indicabor,

notably P, and P, , with the new poverty line, keepng household total expendituresconstart.
This is for examgde done by IADB (2008) for Guatemala, and by Robleset al. (2008) for 19 Latin
Americancountries In these studies the adustmert to the poverty line is done asfollows. The extreme

poverty line, which is the cost of the minimum food basket, is adusted by the price of food relative to
other goods, while the moderat poverty lineis adustedfor the increasein food expenditures

In the notation defined above:

dinp. =dInp. " dinp,,

dinp,. =0

Thisis equivalert to assuming that nominal incomesvary with the non-food priceindex
For the extreme poverty line, definedas z* = ct p’F ,

dinz* =dInp.! dinp.
For the moderate poverty line, we obtain:

dinz=w/dInp;,or dz=dz™".

One can take into accaint the substitutahility between food and non-food in computing the
adustmert in the poverty line, asgivenin (2) above. Using the relative price charge of food vis-"-vis the
non-food priceleads to asimplification of necessary adustmert in the poverty line as

% 1 5 5
dinz=w{dIn p; +Ea),§£FFdln pedin pg,

where ¢,, isthedirectprice elagicity of demard for food in regponse to the changein its relative price.

Note that, while getting sharesis relatively straightforward from household surveys, egimating
eladicities is far more demanding since, with a cross section of households, one does not observe
behavioral changesin demand patterrs. Friedman and Levinsohn (2002) use a techique proposed by
Deaton (1990) to egimate the cross price eladicitiesfrom cross sectional data, and apply the frameavork
to amalyze the impact of the 1997 Indonesan ecanomic crisis on household welfare. In the context of the
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food price surge, Dessus et al. (2008) use plawsible valuesfor the food share,price eladicity, and relative
price change to obtain a plausible poverty line change, which they apply to various countries income
distribution.

1.3. Adjusting for the agricultural income of each household

HouseholdsOagricultural incomes also change as a consecuence of price movemerts, which will
affect total expenditures of households with agricultural income. If the household survey includes an
income module, one may thus also consider taking this income effect into accaunt in assessing the
poverty impact A very approximat adustmert in household incomeis proposed by Robleset al. (2008).
It consists in adjusting agricultural income by the increase in food crop prices which givesanadustmert

to total income y,, for each household / proportional to its shareof agriculturalincome s;':
dlny, =s}dInp, .

This assumesthat all agricultural profits and wages(for agricultural workers increase proportionately
to the food crop price. It also asumesthat consumer and producer food pricesvary proportionately. It
may imply an over-egimation of the increa® in household income, since other crop prices may not
follow food crop prices depending on substitutakilities in production and consumption. On the other
hard, it may underegimate the profit in food production if input pricesdo not increag proportionately to
food prices

Applying the calculated percenage change in incometo total experditures (which is usedin poverty
rate calculations), poverty indicators are computed with the adustmert in the poverty line as desribed
above.

2. Welfare impacts for individual households

With household surveys giving detailed information on the consumption structure and on the
production structure, it is possible to actually compute a welfare effect at the household level, imputing
chargesin relative food pricesto the householdOsproduction and consumption of the corregponding food
crops. The thearetical foundation to use the change in realincome as a first approximaion to the change
in welfareis based on a concept similar to that of compensating variation, which is the money-metric loss
in welfare due to changesin consumption pricesand income. Its expression is beg derived from the
indirectutility function.

Consider a household that produces and consumesfood and non-food items (the non-food itemsin
production and consumption are not usually the same), and receives income from wage labor and
trarsfers. Itsindirect utility function canbe writtenas

V=V(p,y= P0G + pNFqNF+WL+T)’

where @ land!q,. are production of food and non-food (this can include inputs, with a negative sign),

labor income Lw as the product of emdoyment L and wage w, and T other incomessuch as trarsfers.
Production and labor supply areset at the levels that maximize utility. Taking first derivativesand using
RoyOghearem gives
dav,
dV:d_y#pF (qF ! cF)dln Pe + Pue (qNF ! CNF)dln Py + Lw dinw §.
In this expression, one should think of non-food asa vecbr of items some of them solely consumed,
gy =0, otherssolely produced c,, =0. The expression in square brackets is a measire of the change
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in realincome induced by changesin pricesand wage, which is equal to the change in utility in money-
equivalert.®> An increa in the food price p: hastherdore a positive welfare effect if the household is a

net seller of food and a negative effectif it is net buyer. Note that the effectis proportional to the net
sale/purchase of the product. If changesin producer pricesaredifferent from change in consumer prices
this expression requires the use of consumer (purchase) price for net purchases and the producer (sale)
pricefor netsales This derivesfrom the standard household model with transactions costs on markets, in
which the opportunity cost of consumption for a net sdleris the sale price, while the opportunity cost of
production for a net buyer is the purchase price.

The welfare effectof priceincreaesis therefore measuredby:

3)

This expression assumesthat other incomes (noted astrarsfers T) remain constart. Hence price and
wage changeshave to be measired relative to all other sourcesof income. It is a money-metic measure
of welfare changes For the effect of food price increag only, it simplifiesto dW =! c,dp,, whichis

equivalert to alossin total expenditures

aw =pF(qF! cF)dIon +pNF(qNF! cNF)dInpNF +Lwdlnw |

This method was used by Chen and Rawallion (2003) to meaaure the impact of changesin prices
articipatedto follow the erntry of Chinain the WTO. In the context of the currert food crisis, it is used by
Caietal. (2008a ard b) for India and Guatemala, by Coady et al. (2008) for Madagascar, by ateamfrom
the World Bark Africanregon for a number of African countries assummarizedin Wodon (2008), ard
by Ivanovic anrd Martin (2008) for asample of 10 countries

Note that the essence of the method is to measire a welfare effect for each household asa function of
its own income and consumption structures It is therefae particularly well suited to aralyze
heteragereity of impacts acress different types of households. This canbe done in differen ways, by
showing the distribution of impact, or the average effect by household catgory, or in a regession
framework (Chenand Ravallion, 2003).

A secand order Taylor expansion of V7 gives a more nuanced welfare effect by accainting for the
demard and supply regponses to price changes This becanesall the more relevant as producers and
consumers have the time to adust what they produce and what they consume in regponse to price
movemens. A medum-term regponse to the food crisis, evenin a partial equilibrium framework, should
thus allow for these regponses Assuming that the margnal utility of income remains constart, the welfare
effectis:

aw=-—3__ n p (g ! c,)dlnpl+dean+l " "op (qi#ﬁ! c,#f.)dln pdinp,
dv/dy e i=FNF j=F.NF .
=" pq$+l " dlnp'dlnp' " pc$+l " dlnp'dlnp+WLdan @
ENE I% 2 ienF ! ]z . i=F,NF I I% 2 ienE ! Jz I

% Thisis equivalent to a generalization of the compensating variation measure given by the change in:
B=e(u,, p,w)! y(pw),
where e is the expenditure function and y the profit function, i.e., the maximum income a household can obtain

given prices and wages. Tota differentiation gives dB equal to the negative of the term in brackets in equation (3),
noted d I below.
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Comparing this expression to (3) shows the role of the production and consumption adustmerts.
Pasitive direct and negative cross price eladicitiesin production imply a larger positive welfare effect
thaninitially etsimatd Negative direct and positive cross price eladicitiesin consumption imply alower
welfareloss thaninitially edimated Both typesof substitution effects combine in offsetting some of the
losses (or increasng some of the gains) edimated by the first-order calculation. Note, however, thatthese
effects aregererally small in comparison to the first-order effects that remain valid evenin the medum
term.

3. Measuring the impact on household welfare to compute the change in poverty rate

The quedion hereis whether one could measire the changesin poverty rates by keepng the poverty
line constart but adusting expenditures for the consumption price increags instead of what has been
decribed in secion 1 above? Doing this is, however, not well suited to compute aggregate poverty
indicabrs. This is becawse the essence of the poverty indicabrs is the comparison of household total
experditures to a minimum value necessary to read a threshold welfare level. Poverty gaps, for
exampde, are strictly measired by the difference between total experndituresand the poverty line, and not
adusted for eachhousehold as a function of its own consumption structure. When poverty rates are
computed for different years one adusts the poverty line to take into accaint the changesin prices and
then calculateseachhousehol dDgoverty status, gap, or severity of poverty by comparing its expenditures
to the new poverty line. One doesnot adust eachhousehold@® poverty gap, for examde, according to its
own consumption baket. The samerea®ning appliesto asimulation exercise of pricechanges

One rea®n invokedfor adusting individual expendituresis that the weights used for the computation
of poverty linesmay be outdated (or unknown). If this is the cas, one canuse the average consumption
pattern of households close to the poverty line to define those weights and perform the adustmert to the
poverty line. This is consistert with the poverty line being the total expenditure neeced to be out of
poverty.

On the other hard, what is consistert with theary isto compute adustmerts to total experdituresfor
income changes (which is a more detailed specffication of the adustmert presernted in 1.3. above) and
then compute poverty indicabors based on comparing thes total expenditures (adusted for changesin
production pricesand wage) with the poverty line (adustedfor changesin consumption prices.

Whether using one or the other method affects the edimated effecton the poverty rate is anempirical
guegion. Therewill likely be little difference becaise the main difference betweenthe two methods is on
the measiredimpact on those close to the poverty line that may become poor with the food priceincreas
(or became non-poor if their income effect is larger than the consumption effect). It would however
affect measires of change in the other poverty indicators such as the poverty gap and the severity of
poverty. And for these meadaures the individual welfare adustmert is not consistent with the badc
concep usedin the definition of the indicabrs.

4. Heterogeneity by household types: what typology?

We showed that calculating the welfare effects of changesin pricesand wageson household welfare
through direct(short run) and behavioral (medum term) effects allows characterizing the heterogereity of
impacts of the food crisis acress diff erernt segmerts of the population. This is importart asknowing the
heteragereity of impacts is neededto desgn and target differentiated policiesaimed at assisting differert

* Valero-Gil and Valero (2008), Wodon, Tsimpo, and Coulombe (2008), Wodon (2008), and Ivanovic and Martin
(2008).
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segmerts of the population. What social disaggregation to use thus depends on how to bed idertify
contradsin impact and the possibility of dedgning group-specific policy intervertions.

It is temping to use a typology of rural households that reflects the net-buyer net-seller dichotomy.
Use of household survey data to implemert this typology is, however, problematic because of the
importance of production shocks at the time of the survey. Weaher shocks imply that marny normally net-
seller farm households (including very large farmes) would be classified amang the net-buyers becase
experditures on inputs were not matched by subsequent output salesin that particular year. If the net
buyer net-seller dichotomy is to be used to construct a household typology it should be based not on
observed market participation but on predctions from an edimated equation that correlates market
participation to a set of household and contextual observables.

In the India and Guatemabh studies(Cai et al., 2008 a and b), we used a household typology based on
the rural-urban contrag and on acces to land by farm size for the landed households, including amang
urban households where we see mary peri-urban famers This gives a way of constructing social
categories with a differertial incidence of net buyer and net seller households. Urban households are
disaggregated between poor and non-poor. However, choice of a household typology to idertify
differentiated welfare impact of the food crisis and to dedgn differertiated policy regponsesvery much
deperds on each particular country and the intended policy instrumerts. In the India and Guatemala
studies we warted to put emphass on what a quick Qvext harvegOland productivity boost could do to
help reduce the hunger cost of the food crisis on poor rural households, the vag majority of the poor. For
this rea®n, it wasuseful to put emphads on the margnal and small farmer categorieswheremary will be
found to be net buyersof food and negatively affected by the crisis. Acces to land givesthe possihility of
differentiated policy regponsesto increase land productivity in thes classesof farms likely through rapd
acces to subsidized fertilizers seeds, and tools complemerted by techical assistance. If the policy
instrumert is targeted cas (or conditional cas) transfers, thenthe poor-non-poor dichotomy or correlates
of poverty such as geographical location, demographic structure, and occupation would be more useful
variabesto construct a policy-relevart typology.

5. Recap on the differences in methods for partial equilibrium analysis

Consider first the consumption side (i.e., ignoring possible changesin production pricesor wages.
Methods based on adusting the poverty line are suffi ciert to measire a change in the poverty rate. Like
any poverty calculation, these methods do not presume of the consumption structure, and only measire
individual householdsOwelfare by the diff ererce between their total expenditures and the poverty line.
All poor households loose the same amount relative to the poverty line by definition, since it is the
poverty line itself that is adusted In deaing with the welfare effects of a surge in food prices this
method doesnot capture the potertially higher welfarelossesfor very poor pegple whose share of food in
experdituresis larger thanthat of the households closer to the poverty line.

On the other hand the method that consists in applying price changesto the consumption structure of
eachindividual household may exaggerate net welfare losses This is becaise it doesnot accaunt for the
possibility of substitutions in consumption in regponse to price changes (note that this is also the cas for
the margnal poor in the poverty line adustmert). While using margnal analysis techiquesis adequate
for smal changesin prices it may not be suffi cient for an amalysis of larger price changes as currertly
contemgdatedin the food crisis.

Similarly, on the income side, there is a clear distinction between methods that keep aggregate
income of all households in line with either the non-food price or the overal CPl (thus falling back on the
real consumption price framework), and those that recognize heterageneity in the structure of income.
For urban and non-agicultural households, the homogereity acrcess households may be an adequate
asumption. But for households that produce some of thes crops whose prices rise, nedecing the
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income effectleads to potertially large and heterogeneaus overesimaion of the negative welfare effect
Suwch an aralysis however requiresthe availahility of information on crop production. Including effect of
input price changes (such asfertilizer, fuel costs, or feed is an integral part of the income effect. As
noted above they areeasdly concepualizedasnegative output in thes expressions.

Like for the consumption side, using margnal analysis techiques i.e., asuming that the structure of
income and crop production is unaffected by the relative price changes ignores possible substitutions in
income gereraion decisions. This underesimatesthe possible positive effects that a regonse to relative
output pricescaninduce, and overesimates the negative effect that the increagd cost of an input can
induce.

All welfare measiresdW presrtedabove in equations (1) B (4) provide money metic welfare effects
of the contemdated price increases They provide a monetary value of the transfer that would be neeced
for the household to maintain its original consumption pattern When substitution in production ard
consumption areignored (in (1) and (3)), welfare effects canbe computed from the observations of values
of purchase and sale of the goods (consumption goods, production commoditiesand inputs) whose price
areaffected Taking into accaunt substitutionsin consumption and production requiresthe observation of
consumption and production, separatly, and the knowledge of the substitution eladicities Note that one
needs not afull accaunt of all incomeor all expendituresor consumption to perform this welfarearalysis.
It is however common to report welfare effect relative to some aggregate pre-crisis welfare level, using
for examge total experditures

I11. General equilibrium effects in SAM and CGE models

Constructing an ecanomy-wide model such asa Sccial Accaunting Matrix (SAM) or a Computabe
General Equilibrium (CGE) is appeaing since the price shock is large and macro-effects are expected to
tramsmit throughout the ecanomy. These models help track the impact of the border price shock in cereal
(and oil) prices on prices at the producer and consumer levels, quartities produced and consumed,
exports, imports, and balance of trade, and governmert budget balance. The models canbe constructedto
reflect a household typology based on the rural-urban contrag (Para Osorio and Wodon (2008) using a
SAM for Ghara) or the structure of occupations (Nouve and Wodon (2008) using a CGE for Mali).

There aretwo ways these models have beenused The first is essertially to predct changesin the
domedic price vector (including wages inducedby the food crisis. The most common use of the SAM
framework is to keepall pricesconstart and simulate how the quartities adust to an external demard
shock in exports. In the context of the aralysis of the impact of external food prices it is usedin its dual
form, i.e., to compute the transmission of an exterral price shock to a commodity that comesin asan
input in production on the other pricesin the ecanomy, assuming no changes of behavior in production
and consumption. In the CGE model, on the other hard, there are substitutions in production ard in
consumption and pricesare determined by market clearing conditions. Key assumptions though arethe
rules that balance the goverrmert budget, labor market, and international trace. Critical also are the
different eladicities in production and consumption, and between foreign and domegic goods. The
predcted changesin pricescanthenbe usedin the micro-ecanomic framework discussed in the previous
secion. This is what is done by Chenand Rawallion (2003) ard by Ivarnic and Martin (2008) using the
GTAP gereral equilibrium models for the countries they analyze. Alternatively, Osorio and Waodon
(2008) derive from the consumption structure imbedded in the SAM the aggregate cost of living for urban
ard rural householdsin Ghara.

The secand application of CGE modeling hasbeento use these models to predct changesin the real
income of the typology of households imbedded in the model. Thes group average changesin real
income are then applied to each individual household in a household survey. This providesan overall
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income distribution, which keep unchanged the distribution of incomes within each group, while
adusting their real incomesto reflect the impact of the changesin the ecanomy. This is the micro-
simulation approachused by Nouve and Wodon (2008) for Mali.

These gereral equilibrium models areappealng asthey take into accaunt all the indirecteffects of the
price shocks. The approach is, aswe well know, taxing to use and dependert on mary crucial yet fairly
arhitrary assumptions such asthe closure rule used (unlimited indeltedness in the Mali model) and the
value assignedto crucial eladicitiesthat arenot edimated

IV. Conclusion and recommendations

The food crisisis a major shock on the welfare of the poor that deservesa better understanding of the
mechanismsinvolvedin order to desdgn effective policy regponses In afirst phase, reseach wasdirected
at measiring the short run effect of price movements on poverty indicabrs. This wasdone by adusting
the poverty line or by predcting changes in real expenditures Concern was also given to taking into
acount changes in wages that would accanpary changes in relative prices usually using gereral
equilibrium modeling to edahbish the priceewage relation. In just a few cases effort was macke to allow
for regonses in production and consumption to price changes introducing direct and cross-price
eladicitiesin linearzed income equations. Gereral equilibrium models were also used to track second-
round effects throughout the ecanomy, ard use impacts on householdsCreal incomesto calculate charges
in the poverty indicatrs.

With the food crisis impacing poor households now for almast three years attertion should shift
from measiring impacts on poverty to underganding procesesthrough which these welfareeffects occur,
including behavioral regponses in production and consumption. The objective is to desgn policy
regponsesthat canhelp reduce negative welfare impacts and amgify positive ones Giventhe high degee
of heteragereity in the income and experditure patterns of the poor, thes policies need to be
differentiated acrcss categories of households. Because we are beyond the very short run, behavioral
regponses also needto be taken into accaunt. The proposition is consequertly to focus on country and
household heterogereity and to corregondingly idertify policy entry points. Useful country-level
analyseswould consequertly consist in the following:

e Give a detailed characerizaion of the countryOsexposure to the food crisis and of price
transmission.

e Give a characterizaion of the degree of exposure of different types of households to price
movemernts, both in consumption and production.

e Construct typologiesof households that cancapture this heterageneity of impacts and articipates
analyzing the value of the policy instrumerts to be used

e Conduct anempirical amalysis of impact of the food crisis on household welfare in either partial
or gereral equilibrium, including behavioral regponses It is our opinion that partial equilibrium
effects with behavioral regponseswill capure most of the large effects that we wart to measire.

o Use thes reallts to discuss the dedgn of differertiated policy regponses such as productivity
gains in production for home consumption and a food marketed surplus, and the targeting of
social safety nets.
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