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Abstract

The present study simulates the impacts of price surges in 2006-2008 on household
poverty in the main Colombian cities. It is found that the price surges increased both
extreme and moderate poverty in urban areas in short and medium terms. However, the
magnitude of poverty rise is not homogeneous geographically or by household types —
e.g., the poorest or less educated households were more badly affected than the wealthier
or educated households. We suggest ‘demographic targeting’ or ‘geographical targeting’
as a policy option that selects and supports poor households by demographic
characteristics or by geographical areas according to the degree of vulnerability.
Protecting those households from food price shocks would be still important now given
that rising and volatile food prices have continued due to erratic climate patterns and
demand and supply conditions along with economic and financial crisis.
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Food Price Surges and Poverty in Urban Colombia: New Evidence from
Household Survey Data

1 Introduction

From 2007 till the second quarter of 2008 intewal prices of basic staples experienced
major increases reflecting oil price surges. After fall in late 2008 to early 2009, prices of
major commodities, such as cereals, oilseeds, s shown increasing trends till early
2011 and high prices are expected in the neardfthO, 2011a, b). In particular, large and
unexpected price movements are likely to be harntéul people’s living standards,
particularly in developing countries (FAO, 2011Bpcial and economic outcomes of food
price are serious in developing countries — randgnogn riots and protests, increases in
poverty, hunger and malnutrition (FAO, 2008a) talohe in investment in research, physical
and human capital (Prakash, 2010) and in aid fiilnesaugmented cost of food aid programs
(Oxfam, 2011).

The head of the World Food Program calledptfige surge episode the ‘silent tsunami of
hunger’ (Sheeran, 2011) and this was not a proldémshortages. Different voices (e.g.
Banerjee and Duflo, 2011) called the attentiorhtofact that there is enough food to feed the
entire world population. Hunger is not of a sitoatwhere therés not food but one where
some people do nbiaveenough food and thus how people get entitlemedhia&cess to it is
important (Sen, 1980).

The extent to which people are affected bylfpdce surges depends on whether they are
net food producers or consumers (lvanic and Ma2@®8). It is surmised in this context that
poor people in urban areas were more vulnerableetent price surges and that their
household budgets were directly affected by a texut#lement failure streaming from an
endowment loss or a deterioration of terms of tré&kn, 1980, 1999). When those people

purchase food, their ability to fulfill the rightf deing free from hunger is limited by



precarious wages and employment, as well as dis@tion in access to economic resources,
market places and the absence or malfunctionirepafl security nets to provide a cushion
for hardship situations (High Commissioner for Hunftights & FAO, 2010).

Despite the importance of the issue andcpalebates, there have been few rigorous to
evaluate the recent price surges on poverty or éruofjhouseholds in developing countries
with a few exceptions (e.g., Ivanic & Martin, 20@k: Janvry and Sadoulet, 2010; Leyaro et
al., 2010; Thurlow et al., 2011). The present statlgmpts to fill the gap by estimating the
effects of recent food price surges on expendiamd poverty of urban households in
Colombia where the food crisis was felt as weltres Central Bank missed the inflationary
target largely as a result of high food prices. heblogically, we follow de Janvry and
Sadoulet, (2010) to simulate both short and medienm impacts of food price changes on
expenditure based on the estimates for price etiss for various food items to take into
account demand responses of each household.

The rest of the paper is structured as follo8&ction 2 provides a background for the
food crisis and poverty in Colombia. Section 3 fyieexplains the data and Section 4
surveys the past papers which analyzed the eftéqisice changes on household welfare in
developing countries. Section 5 presents and dissuthe methodology. The results of the
estimations are reported in Section 6. Sections¢udises possible policy options. The final

section concludes with policy implications.

2. Food price surge and poverty in Colombia
Although overall inflation had been generally madertill the end of 2006, afterwards the
Central Bank of Colombia was under pressure asrietion went much higher than the

target range 3.5%-4.5% (Figure 1). In 2006-2008uahichanges of food CPI in Colombia



(5.7% in 2006; 8.5% in 2007; 13.2%) were much highan those of general CPI (4.5% in
2006; 5.7% in 2007; 7.7% in 2009) (DANE, 2011).

[Figure1lto beinserted around hereg]

Several factors contributed to the transmissiothe global food price surge in Colombia.
First, international escalation of energy and oitgs in 2007-8 raised transportation costs,
input prices for agricultural production, and threces of biofuel products, although revenues
from exports were increased (BanRep, 2008). Sedbedevaluation of the peso, along with
increased food imports for local consumption, reglin a reduction in the purchasing power
of households. High demand for food items in Col@rdnd in neighboring Venezuela also
contributed to price surges. Finally, extreme weatvents had repercussions in agricultural
production and food inflation in the first monthis2007 (BanRep, 2007).

Even though Colombia has a moderately low Bkungroblem (FAO, 2010), the
fulfillment of the right to food is limited in otlmeaspects; 40.8% of households are classified
in National Nutritional State Survey-ENSIN as fdodecure' Moreover, this survey showed
a consistent correlation between food insecurity poverty and with high food expenditures
across different household structures, ethnicitgomes, and place of residence (ICBF,
2005). Poor people in developing countries spendhmmore of their incomes on food
(roughly 75 to 80 percent) than middle income peadplindustrialized countries (15 to 20
percent) (Brandt and Otzen, 2007). The negatiaiogiship between disposable income and
food expenditure share - Engel’s law - can helplarpvhy even temporary movements in
prices have considerable negative effects on pamsdholds. The higher the share of

resources destined to food acquisition, the higinerisk of entitlement failure (Maxwell and

! Food insecurity is defined in the ENSIN followiagaptations of international measures by Alvarez
et al. (2006), in relation to the availability obmey to buy food, the decrease in quantities orsnea
consumed and the experience of hunger by membe¢ine tlousehold.
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Smith, 1992), even putting at risk for loss of tieadr life of the poorest in developing
countries (Brandt and Otzen, 2007).

Engel's law is consistent with Colombian urbhouseholds’ consumption pattern.
Average food expenditures represent 27.72% of adtmld’'s monthly budget, whereas
figures for the lowest and highest quintiles are638nd 17.6% respectivefyThe same
pattern is observed for individual food items.

While the immediate effect of a price increasehouseholds is loss in their purchasing
power ceteris paribusthe price shock could have further consequensefie households
adapt themselves for it, e.g., by selling asseiduging the quantity, quality and variety of
food consumed, or cutting other non-food expendgusuch as health care and education
(FAO, 2008a). Even if a price shock is short-livéidcould have a negative impact on
household welfare in the long run (FAO, 2011b)taway debilitates households’ ability to
respond to future distressful events in a selffogoing process. Thus, a failure that
originates in the deterioration of the terms ofle@asily translates into a weaker endowment

position limiting the possibility to escape poverty

3. Data

The present study requires the detailed and disggtgd price data as well as household
food expenditure data. The food expenditure dabt@sed on the National Survey of Incomes
and Expenditures (ENIG) conducted in 2006-2007 Hxy €olombian National Statistical
Department (DANE) in 296 municipalities. The prassndy uses only 14,695 households in

13 cities (out of 24 capital cities) in urban areas

2 Authors’ calculation based on the National Suregjncomes and Expenditures Data.

3 13 cities are Bogota, Medellin, Cali, BarranquilBaicaramanga, Cartagena, Cucuta, Manizales,
Monteria, Neiva, Pasto, Pereira and Villavicenttits noted that the ENIG uses as a reference the
census data in 1993 as a reference and our suatayate randomly sampled from 4,693,914
households (i.e. population).



Local prices are taken from the CPI colledigdDANE. Price data are matched with the
food expenditure data for each household accortirits location and the sampling month.
We have used the CPI to calculate the variatiom eaeh food item and city during the 36
months comprising the 2006-2008 period.

Constrained by the availability of food pridata, 13 major food items are used for our
estimations. They are beef, chicken, fish porksegggar, panela, cooking oils, dry legumes,
rice, milk, and potatoes all of which (except poak¢ among the most commonly consumed
in the country (ICBF, 2005).

The variable of our interest is household ptyveravallion (1998) defines a poverty line
as the minimum cost to achieve a reference welarel. This cut-off point represents a
subsistence base below which a human could notigatlys survive (e.g. UNDP, 2004)
defining a poor person “as someone without enoagkat” (Banerjee and Duflo 2011, p.19),
either directly measuring nutritional or calori¢ake, or indirectly calculating the necessary
income or expenditure to acquire that basket.

The present study uses the official Colomliiiaes for each city as poverty cut-off points,
the reason being that as the level of aggregatioreases information is inevitably lost thus
it is better to use the most locally available miation rather than a global absolute line
(ECLAC, 2005; Srinivasan, 2001; Reddy, 2004). Tbestruction of the extreme poverty
line (EPL) in Colombia (Mufioz & Rivas, 2006; MERPBRQO06) is based on a basic food
consumption basket for the poorest population cheaty evaluated at implicit values (unit

values) and also at market prices for robustnessi¢h In addition, there is another poverty

* The criteria to include an item in the bundle ¢mstruct the EPL were five: either it was consumed
by at least 30% of the households, accounted foofLthe total food expenditure, contributed to at
least 1% of the calories or proteins consumedemgmted 0.5% of the total weight of food acquired
by the households or 5% of the subgroup of foodnste Information on food quantities and
corresponding monetary expenditure is recorded weekly basis using recording sheets handled to
the households. When referring to food, the ENI@suacquired consumption methodology which
accounts for goods and services acquired in tiearte period which could or could not been totally
paid in the same period.



line - Moderate Poverty Line (MPL) - intended tdleet the amount of money necessary to
buy a bundle of basic commodities beyond food. Tikig€onstructed using a multiplier
method; the EPL is multiplied by the inverse Engetfficient (Oshansky coefficient). To
make the poverty lines comparable with the houskkalvey and track changes to make
consumption comparisons, the official lines wergusteéd using accumulated food CPI
variation from September 2005 to September 200@viahg the approach of ECLAC (2005)
for each city. Household expenditures and the pgueres for each city are all adjusted at

2007 values so that they are comparéble.

4. Literature Survey

In this section, we review selected studies whigdwated price surges on household welfare
or poverty in the context of developing countrigsing 10 different sets of cross-sectional
household survey data for 9 developing countrieg. (Bolivia, Peru, Vietnam) in various
periods (in 1998-2005), Ivanic and Martin (2008ngiated the possible effects of price
surges in 2006-7 on aggregate poverty in thosetdearand found net food consumers tend
to be hurt by food prices increases. However, thegndtion between producer and consumer
impacts which would be important for policy anaty$e.g. Chen and Ravallion, 2004) has

not been taken into account in Ivanic and Martstisdy due to the data constraints. Also,

®> The Colombian government released in September 20tew methodology to calculate the poverty
line. This updates the source for consumption pat¢2006-07 ENIG) and introduces a series of
changes to the estimation procedure. The mostaeteevisions include a common poverty threshold
applied across all cities and urban areas, thegehamthe reference population from the poorest to
the median population, the reduction of criteriohsnclusion of a food item and the use of a fixed
and exogenous Orshansky coefficient (see DNP, 2rldletails). However, the present study uses
the national poverty lines which have been longlueehe empirical literature of poverty studies on
Colombia as (i) the use of the reference populatiased on the bottom 25% group would better
capture the behavioural responses of the poor andhéy reflect local information, such as,
differences of the food prices. It is also noteat thny poverty line is used only as a referencatpoi
and the overall pattern of the simulation resuli$ mot change regardless of our choice of poverty
cut-off point.

® While social, cultural, gender, educational artteodimensions conjointly determine the real access
to goods and services and the achievement ofreglstandard (Sen, 1999), we use only the monetary
measures of poverty because of the data constraints
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they used international prices and assume fullstrassion into domestic markets. In

addition to the question of using an appropriatiéatt& to convert prices into a comparable
currency (Horton,1998), the degree and speed oémnégssion can differ between producers
and consumers, among different regions within antrgu and across countries. de Janvry
and Sadoulet (2010) focus on the 2006-2008 crnisiSuatemala and exemplify this finding

that poverty impacts are much lower than whengttle transmission is assumed.

The impacts of price volatility are also unevé&or instance, a “one-time 10 percent
increase in the price of rice may be comfortablgoabed by consumers in developed
countries, but not so in many low-income countri@&akash 2010, p.5). Ulimwengu et al.
(2009) found that losses in food consumption anulient intake are unevenly distributed
geographically. Similarly, Chen and Ravallion (2p@#hd that absolute gains from price
changes attributed to WTO accession are higheachmst provinces in China.

Focusing on differentiated impacts by househablaracteristics, FAO (2008a) estimated
that the poorest, landless and female-headed holdselvere hit harder. In Ethiopia
households with lower levels of assets and thoseravthe head of the household was a
casual worker were more adversely affected in tgeireral consumption and self-reported
more distress and cuts in food consumption (Alerd &dderbom, 2010). Most studies
consider both producer and consumers, whereas ®etsal. (2008) calculate aggregate
poverty changes considering solely urban househalsisuming that food inflation affects
only their consumption as their incomes are nofatlyederived from food production
activities. Finally, most of the studies incorperamnly first round effects, but loses may be
mitigated over the medium term by changes in comgiom quantities (de Janvry and
Sadoulet, 2010). Following de Janvry and Sadouletwill simulate both short-term (or first

round) effects and medium term (or second roun@ct.



5. Methodology

As in most of the previous studies reviewed in gnevious section, the cross-sectional
structure of the ENIG data does not allow us toycant before/after comparisons to derive a
direct estimate of household welfare changes dymite surges over the years. Therefore,
the study relies on simulations of potential scesafollowing closely the methodological
approaches used by Chen and Ravallion (2004),dweamil Martin (2008) and de Janvry and
Sadoulet (2008, 2010)Our study goes beyond the first round effects fgoiiporating
demand substitution responses in the medium term.

The underlying model can be described asvi@loA householdh) has a utility function
un(qf, qNF, L) that depends on a quantity of food and non-foadateled by the household
(qf andq)F) and laborL, (Chen and Ravallion, 2004). Because we deal witham
households, we assume that all the household in@wenbased on the verctor of wage rate
and labour supplied (i.ey, = wyLy). All the household income is assumed to be coeslum
(no savings) and thus the budget constraint istewriaspf qf + phFqh* = wy,L, wherep,

(or piF) is the price vector for food consumption (or foad consumption) angt: (or gh'*)
is a vector of food quantities (or non-food quaesy demanded by the househod, apds
the vector of wage rates. The indirect utility ftion is specified as, follwing Chen and

Ravallion (2004) but subsuming the profit term:

Va(ph o W) = max.r oNFp, [un(an ar" Ln) 1Phah + PR an" = wlnl 1)

Taking the first derivatives of the indirect utlitunction:

" The present study presents a partial equilibriualysis due to the data constraints. In contrast, a
general equilibrium analysis would need to include overall economy responses to the crisis as
done by Chen and Ravaillion (2004) for China andrbyrlow et al. (2011) for Vietnam including
the effect on employment and wages, transfers tsditmlds from remittances and government
transfers and subsidies among others. de JanvrySaddulet (2008, p.12) argue, however, that
‘partial equilibrium effects with behavioral respp@s will capture most of the large effects that we
want to measure”.



dv, = S [phafdinpf, + pi* g " dlnp}" + wyLydlnw,] )
The welfare change (in monetary terms) of any pnceease is given as a simplified version
(where the household production is subsumed) oflalevry and Sadoulet’s (2008, p.8)
equation (3):

AWy, = —prandinpr—pR gy " dinpp" + wlydinw, 3)
As this is a partial equilibrium analysis, otheicps in the economy remain constant while
only food prices fluctuate (that iginp)™ anddinw,, are both zero). Considering also that

dinpf ~ dpf /pF and disaggregating among different food iteg)gde Janvry & Sadoulet,

2010):

F 9p§
dWh = Zg (_Expgh ) (4)

3

WhereExpgh = qug is the monetary expenditure of each householdomd g. dW,, is the
compensated variation or the monetary amount thasdholds should be given to maintain
the same utility level as before (de Janvry anco8kd, 2008). It represents the expected loss
in consumption caused by the food price increas®ugh it is obvious that the monetary
expenditure represents only a part of householdavegl ‘household welfare’ is proxied by
‘household (monetary) expenditure’ in the preseéndy due to the data constraints, such as
lack of non-monetary measures of welfare in ouadatg. qualitative measures of happiness
or life satisfaction or health conditions of housiehmembers). Expenditure is a more
appropriate welfare measure than income when etstigndhe effects of price changes
(Leyaro et al., 2010) as earnings may not transtgte actual consumption of goods and
services from which individuals derive utility armde more prone to seasonal patterns of
fluctuations and volatility (Deaton, 1997).

To address the household specific short-tegtiane impacts using the equation (4) we

calculate the ‘new achievable level of expendituf@ each household, adding initial
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expenditure and the compensated variation (lvandt Martin, 2008). The achievable level
of expenditure of a household is defined as the stiourrent monetary and non-monetary
expenditures. Non-monetary expenditures includedestimation of the economic benefit of
home ownership, in kind benefits, expenditure thadld have to be made when the children
receive food at school. Self-consumption is notuded because it is not reported in the
ENIG. Non-discretionary expenditures, such as te®s social security contributions are
also excluded. This imputations are made followH@LAC (2005) recommendations and
the methodological document of the ENIG (DANE, 2009

The poverty line needs to be updated to addourchange in the cost of the consumption
basket (de Janvry and Sadoulet, 2008). To do tisadditional expenditure that would be
needed to maintain the marginally poor at the skewe of utility is obtained by multiplying
food expenditures by the change in their pricesgragate food price and total food
expenditure are used, and the marginally poortayset within a 5% upward and downward
boundary of the poverty threshold (ibid., 2008).

Where z is the EPLdz, represents the change in the cost of food consampaused by
the price increase:

d F
dzy, = Expj, (5)
h

Exp;, is per capita expenditure of the household on mnrdfi—pp is the proportional change in
h

food prices faced by the househbldThe adjustment of the EPL,, is the averagéz,, for
the marginally poor. The MPL is adjusted by the samount.

7y =2y +dz (6)
The third step is to address the medium term ingpagallowing for demand responses to

the food price increase.
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Janvry and Sadoulet (2010) consider the medarm-welfare effect of food price changes
by simulating demand and supply responses wherdoite price surges are allowed to
increase supplies or decrease demands, but theyhatidake into account cross-price
elasticities, that is, they assumed that the pfce particular commodity affects only its own
supply or demand. Because we focus on only urbasdimlds, we incorporate only demand
responses in the medium term. Following the meitogy in de Janvry and Sadoulet (2008,
2010), the medium term welfare change can be \urdte

AWy, = =3, [Exp,f {1 + (%sgh dp—?)}%} (7)

Consequently, and because detailed pricewdasaavailable for each city, the procedure
takes a standard Working-Leser model as explaim&hern et al. (2003). For each item and
each expenditure quintile, a consumption equateonmlafined in terms of budget shares.
Because not all households consume all commodittesloes not take a logarithmic
specification which would only work for householdigh positive consumption.

Sgh = Qg + By IN(TExpy) + vgxn + 05lnpf + 6Inpg + ugy (8)
sgnis the household budget share for a particular faeth g (e.g. potatoesJ.Exp is
household’s total expenditure amgla vector of household characteristics (e.g. farsike,
dependency ratio, head of household sex and edueatievel). To control for increases in
other prices, we includpg, the price of a particular item ap§, the overall food pricasy,
is an error term, independent and identically thsted. The equation (8) is estimated for
each food item.

Price elasticities are (Chern et al., 2003):

0.
€gj = g]/ sg | = o ®)
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8,4 is the Kroneker delfeand as cross-price elasticities are not considgyee 1.

Results of absolute and proportional lossés initial expenditure per capita - will be
presented. They will be disaggregated by city,iahiexpenditure level and household
characteristics to assess whether there are coatiens of losers and enable the analysis of

potential distributional impacts of the price surge

6. Results

The overall average baseline extreme poverty hesdosas 6.26% and moderate poverty
35.04%. These figures are slightly higher thanttead shown in official poverty figures in
Colombia® which are calculated using incomes instead of ediperes. Across cities,
extreme poverty ranges from 2.96% in Bogota to 4%.0n Barranquilla. Moderate poverty
was the lowest in Pasto (25.26%) and the highebtanizales (57.81%). Cities with higher
extreme poverty are also the ones with higher naadgvoverty although not exactly in the
same order.

When using a uniform 30% price increase (cola) of Table 1) the MPL goes up by an
average of COP$13,820. In contrast when using ¢heabhfood price change for the 2006-
2008 period (column (b)), the increase is slightiwer (COP$13,339) except in cities for
which overall food inflation was over 30% (Barraillgy Neiva and Cucuta) (Table 1). For
the remainder results obtained using the actuekpiange will be highlighted as they better
reflect the conditions in each city allowing a @ogicture of the real impacts.

[Table1ltobeinserted around hereg]

8 ,={1ifg=]'
9] Oifg+#j

° Due to the methodological change, no official pbweneasure is available for 2007. We thus
compare the results with those of 2005 and 2008.

13



Because poverty lines are highly elastic tatnee food prices (Bresciani and Valdes,
2007), changes in them result in variations of piyvprevalence. This is consistent with the
findings, given that adjusting the lines alreadyr@ases extreme poverty headcount by 1.8%
and moderate by 2.37% on average for the 13 cilibs. greater increase is observed in
extreme poverty as expected, because househokkr ¢tothe EPL are the ones with larger
food budget shares and thus more negatively atfelsjethe rise in the cost of the basic
consumption basket. However, this result is notsiant across cities and, for seven of the
thirteen, extreme poverty varies less than modgrawerty (in percentage terms).

Table 2 reports the results for poverty heaahnt ratios for each cit}. The first column
‘Baseline’ shows the actual poverty head countslenthe column titled ‘EPL adjustment’ or
‘MPL adjustment’ reports the poverty headcountastivhere the poverty thresholds are
adjusted to reflect the change of the cost of tresamption basket due to the price surges in
2006-2008 (de Janvry and Sadoulet, 2008). Theviilig two columns show the poverty
headcounts after the households’ welfare changeaaounted. Due to the food price surge,
the households which were under the extreme poliegyon average increased from 6.26%
to 9.75% in the short term where only (actual) @rihanges are taken into account, and to
9.15% in the middle term where demand response@porated. Those under the moderate
poverty line will increase from 35.0% to 39.2% hetshort run and to 38.3% in the middle
run. The poverty headcount ratios will marginatigrease in both short and middle run from
the cases where the poverty lines are adjustedhtrfood price surges. While poverty
headcount ratios in all the cities rise due to piee surges, the extent they are affected
differs among different cities, though any geneation would be difficult. For example,

because of the price surges, Medellin would expedeonly small increase in both extreme

1 The results for poverty gap show the similar patand will be provided from the author on
request.
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and moderate poverty in the short and middle ruhilenthe cities like, Barranquilla,
Monteria and Nevia would see a relatively largegrbrvincrease in extreme poverty.

[Table2to beinserted around her g

Tables A.1 and A.2 in Appendix summarize thsuits of consumption equation
regressions used to estimate price elasticitiestbas the equation (8). As explained in the
previous section, the budget share of each fomd iseregressed on its own price controlling
for total household expenditure, other householratteristics and overall food price level.
The CPI coefficient represents the proportionahgeain the share of the budget of a specific
food item when its price changes.

Elasticities were estimated for each quintieng CPI in levels and its monthly and
annual variation as shown in Table A.3 in ApperitixAs expected, basic staples are
inelastic for most quintiles; this is the caseroe, potatoes, legumes, eggs and milk. Bread,
pork, fish, oils and panela were found to be etagtiods. Beéf, milk and oils showed a
pattern of being relatively inelastic for the lowespenditure quintiles and more elastic for
the highest ones, while sugar and panela have posdp pattern.

Based on these estimates of price elastithesyelfare changes in the short and middle
run can be derived at household levels using theatems (4) and (7). Household level
estimates are then aggregated for each city. Thdtseof short and middle term welfare

changes are reported in the last two columns ofeTabThe average welfare reduction for

' When using price variations, whether monthly ocueulated, the elasticities are almost always
unity. Due to this lack of variability, only therdt set (CPI level) of elasticities are used infihal
estimation. In addition, these are consistent whth estimations of Cortés and Pérez (2010) who
find a food elasticity of -1.407. For the 13 iteansd averaging across quintiles our estimation is -
1.101. This is expected considering the fact thatdocommodities tend to be more inelastic.

12 Although beef is relatively expensive, it was astic for the lowest quintiles. This was possibly
because its consumption is already low for thesegg it is not easy to further reduce it even when
they faced with a price increase.
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the whole sample is COP$16666.3, but when consomptsponses are allowed this is
almost halved.

Absolute change in the capital is the largest,this is also the city with the highest initial
expenditure level highlighting the importance ohswler proportional changes as well. The
magnitude of the welfare change is larger for tkiesclassified as those with middle cost of
living (Romero, 2007¥ (Figure 2) which relates to the fact that thesg fwere among the
ones with largest price increases.

[Figure2to beinserted around her¢]

The relationship between absolute and relatigiare changes and initial expenditures is
not completely clear, perhaps because the disimibudf initial expenditure is highly
concentrated in the lower bound. Nonetheless, wheking at the average proportional
changes by quintile (Figures 3 and 4), the lowesttdes are clearly the worst hit, while the
average household in the first quintile loses 4d&%heir welfare and the one in the highest
quintile loses only 0.73%.

[Figures3and 4 to beinserted around here]

By dependency rate, the result is similare$osf households with lower dependency rates
are smaller in proportion to their incomes but, the dependency rate increases the
relationship loses strength. This is in line witkely and Séderbom (2010) finding of the
absence of significance of demographic characiesiddowever, in contrast to the results for

Ethiopia, in Colombia the educational level seem$é¢ an important determinant of the

3 High living costs cities are Cartagena, Medel@ia)i, Bogota and Barranquilla, the five biggest
cities in the country. Cities with intermediateifig cost are Manizales, Pasto, Pereira and Cucuta.
Low cost cities are Bucaramanga, Neiva, Villavidgerand Monteria.
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severity of the outcomes as those households fartmthe head of the household had higher
educational attainment level are less affected |€Tap

[Table3to beinserted around her g

An interesting result is that households {sabjectively) perceive that their incomes are
not enough to cover the basic expenditures loosee rtttan twice of their proportional
expenditure than those who believe their incomesaough. Female headed households are
also more negatively affected in absolute andiveaerms, but the average difference of the
welfare impact in female headed against male headedeholds (COP$ 722.4) is not as
large as those found by initial expenditure or etiooal level.

The relationship between the initial share fobd expenditure in total household
expenditure and the proportional welfare changesh@vn in Figure 5. It is observed that
the variance of proportional welfare changes igdaifor households with higher levels of
food expenditure share. This means that for houdshwith higher food budget shares, the
proportional losses could be large or small, wfolehouseholds with lower food shares the
losses are usually not so large.

[Figure5to beinserted around her ¢

We have compared the aggregate poverty ldeelseach city before and after the food
price surges? A city that seems to be highly affected by thedfpoice surge is Barranquilla;
it was among the top in both extreme and moderateenty increases in the short and
medium terms. Here extreme poverty rises by 9.06% A39% in the short and medium
term respectively, which is more than double therage (3.48% and 2.88%). Moreover, this

is the city where general poverty increases thetnadthough is not the one with the largest

1 A full set of results will be available on request
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initial level. Another concerning city case is Mena where extreme poverty increases
substantially, reaching 24.93% over the medium telmcontrast the rise in moderate
poverty is not as large, although it is above tlodo@bian average. The two cities with the
highest initial poverty, Monteria and Manizales,rev@ot necessarily those with the biggest
increases. Additionally, Bogota, which had the Istvieitial poverty headcount, had poverty
increases above the average.

Finally, it is important to see how the effe@ttpoverty is reversed slightly when demand
responses are allowed. Quantities consumed decrasaséouseholds try to smooth
consumption, slightly reducing expenditure. Theseoad order effects are often small
compared to the initial households’ responses é&iwry and Sadoulet, 2008). Figures 6.1 —
6.4 show a visual representation of what would Hee @volution of the poverty indicators
across cities.

[Figures6.1-6.4to beinserted around herej

According to the poverty gap calculations, thdent to which individuals in the 13
Colombian cities fall below extreme poverty wasawmerage 1.5% and 4.2% in the moderate
case. Barranquilla was again the city where theemx@ poverty gap was highest and also the
one where its increase was the largest in all tehesilation steps. On the contrary, Bogota
was the one with the lowest score (0.5%) and readkin this position after the price
increases took place (0.94% over the medium term).

If we consider the poverty gap as the meastithe fiscal cost of eliminating poverty,
Monteria , Barranquilla and Manizales where theé¢hcases where the price increase could
be more costly to address. As with the extreme gpvgap, the moderate poverty gap
remained highly concentrated in some cities afterfood price surge, ranging from 2.65%

in Bogota to 14.88% in Barranquilla.
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7. Policy Discussions

Assessing disaggregated impacts of the food pucgesis important for policy purposes.
This view is shared throughout the literature; éssample Ulimwengu et al. (2009, p.15)
argue that “effective policy responses should aotdor geographic heterogeneity in
household consumption behavior ... targeting natiamerages might not be efficient”. The
responses implemented by countries worldwide dusimg) after the food price crisis can be
divided into three broad categories: producer ¢e@nconsumer oriented or trade oriented
(Coloumbe and Wodon, 2008; Demeke et al., 2011; F2@8b). Despite some variation,
the general pattern was a change of policy emplassismany developing countries have
moved towards an attempt to isolate the domesticwdgiral commodity market from the
world market to protect domestic producers (e.gnBlke et al., 2011). However, de Janvry
and Sadoulet (2010, p.1336) argue that “(w)hermtiee shock originates in the international
market, limited price transmission is an advantagad the price shock originated in
domestic production, greater integration into thiernational market would have been an
advantage. Hence, food security must not go theafiaytarky, but of using trade policies to
mitigate the transmission of acute price spikeshtgter the welfare of the poor”.

Colombia has followed the attempt to rely leasood imports and used mostly producer
oriented strategies. For instance, in December 2@68¥ government, the biggest supply
centers and food retail chains agreed to freezd fo@es for almost two months without
much success. In February 2008, the Treasury peopasnew agreement, but it was not
backed up by trade unions and think tanks whickebed it did not addressed the root causes
of inflation (Dominguez, 2008).

Nonetheless, macro strategies need to be eonguited with household oriented policies

given the heterogeneity of the impacts of pricegesron different cities or different
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households as shown by the present study. Releasiuols and providing consumption
subsidies were common demand oriented respongearig countries (Demeke et al., 2011),
but in Colombia, the reaction to the crisis wasntyadirected to control prices and increase
supply, and not much on food programs and socfatysaets.

These programs are not inexistent. On the rapnt conditional cash transfer and
nutritional programs have been implemented at blo¢ghnational and municipal levels. A
renowned one is “Bogota sin hambre” (Bogota withdéwinger) and, although it has
expanded and spread out to other municipalitigbenpast years, this was not necessarily a
deliberate effort to respond to the price crisiswas the case in other Latin American
countries such as Brazil, Ecuador and Mexico (Deretkal., 2011). The strategy of raising
the transfer and expanding coverage of existinggnams could be extremely important
because constraints at the micro level help toagxhe partial achievements of macro level
policies to promote food security (Rapsomaniki)0

In fact, although these conditional cash ankimd transfer programs have been found to
be effective and authors, such as Tiba (2011) velgands them as the best option, it takes
time for these programs to be in operation andwfais a barrier to comprise a rapid response
in the 2008 crisis (Demeke et al., 2011). On theeohand, universal subsidies or transfers,
although quicker and easier to launch, are cositlydo not necessarily reach those who need
more support (Rapsomanikis, 2009).

Three methods of targeting have been propesgdndividual eligibility, by category or
by self-selection (Tiba, 2011). The methodology eesllts presented here could be used to
target either by selecting beneficiaries by catgddemographic targeting) or by location
(geographical targeting). This may be particulangipful when time, information and
resource restrictions are present and the proldepaiticularly acute in a specific city or a

demographic group. Coulombe and Wodon (2008) suppergraphical targeting methods
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and advocate for the use of poverty maps to dorkis would be possible with the same
methodology and adding geographical referencing ttatconstruct inter-city extensions of
this study to set up poverty maps. Our results ssigthat the cities with higher initial
poverty rates (e.g. Barranquilla) are likely to W@nerable and should be targeted. In
addition, the households in the lower quintileshvess educational level and female headed
households should be protected as they are moety Itk be vulnerable to price shocks.
However, these targeting policies are not, of ogufieee of selection biases and should be
combined with other alternatives.

A second possible application of the resdlt®ifacilitate the determination of the level of
benefit when the program consists of a cash tranBkfes is a difficult task as “(a) benefit set
too high will cause fiscal burden and may genedaggendency, reduce work incentives and
crowd out private transfers. If, on the other hahd,benefit is too low, the program will lack
impact and fail to achieve its objectives, whileurring high administrative costs relative to
the size of the transfer” (Tiba, 2011, p.500) hi purpose is to lift beneficiaries’ achievable
expenditure up to the point where they were betbee price shock, the measure of the
welfare changedlW},) could be used. If the intention goes further thie, adjusted poverty
line or new poverty gap could be used to computeatbpropriate cash transfer needed for a
household to be able to buy the minimum food bagkat example, according to the results
for the adjusted MPL, a program in Bogota would chdée lift achievable monetary
consumption to COP$ 122,776 and in Cartagena thaewould be COP$ 135,702. Also
the disaggregated results could be used to setiable benefit among different types of
households.

It should be noticed that these strategies mark only in the short and middle term.
They serve the role of insurance mechanisms “ieranronment of rapidly increasing food

prices, the provision of subsidized food or caslpdor through safety nets improves their
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ability to cope with increased expenditure and pnéy households from divesting in assets
that are important for their well-being” (Rapsoniasi 2009, p. 57).

In the long run, household assets, livelihoptions and social security nets may be more
important than transfers. These could be helpfiprotect entittiements’ but complimentary
policies would be needed to ‘promote entitlemen{Maxwell and Smith, 1992).
Nevertheless, although the first purpose of thesmyrams is to avoid starvation and
malnutrition, they have the potential to achieveapal objectives and they are now often
designed to do so. For instance, a program proyifiee school meals can not only sustain
nutritional intake of children but also avoid paretaking children out of school because of
economic distress.

Finally, the analysis addresses only natiamal sub national policy responses. However,
the international agricultural and price-settingitext could also have important implications
that are not referred to here. Specific implicasioaf international negotiations on
agricultural trade are also important for countriesconsider when addressing food price

volatility and its effects.

8. Concluding remarks

From the end of 2006 to 2008 the price of food mejpup. The present study was an attempt
to measure the impacts of this on the welfare afsamer households and on aggregate
poverty in the main Colombian cities. Accordingolar estimations, the average welfare loss
was COP$16,666.3 over the short term and COP$&4i@3he medium term as households
adjust consumed quantities. Extreme poverty inetadmost three percentage points and
moderate poverty 3.3% to reach a level of 38.33%e &verage value to which poor
households fell below the poverty threshold alsowsdd an increase of 1.9% across the 13

cities.
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These results were not homogeneous geogrdighicaby household type. Although the
higher increases were not found in the pooress;ithere was a high correlation between the
initial and final poverty levels, implying persigt® in aggregate poverty. In addition, the
findings suggest that the urban poorest and lessageld households were the most affected.
Lower quintile population, who spend larger sharetheir budgets on food, suffered larger
proportional welfare loses. Consistent with thigy fnost of the cities extreme poverty
escalated the most. The fact that the largest itapa® more acute in specific groups and
cities could be used to better direct efforts todolicies aimed at mitigating the adverse
effects of the price surge and protect householdsifare, especially considering the
restrictions in time, information and resourcese Timdings are important given the likely
reoccurrence of this type of price episode. Foaceprhave continued to rise and be volatile
in more recent years (World Bank, 2011; FAO, 201ahyl climate change and erratic
climate patterns along with economic crisis andceprvolatility will aggravate hunger
problems around the world (FAO, 2011b) and Colomiiibbe no exception.

Additionally, although the study only focuses urban households, it is plausible that
rural ones may also be negatively affected; this dlao been found in previous empirical
studies in clear opposition to theoretical predmsi (de Janvry and Sadoulet, 2010; Ivanic
and Martin, 2008). In fact, in 2008, towards the efthe crisis there was a growth in world
wheat production but it mainly involved developealtries, implying that net producer
households in the poorest countries would not rseeig benefit from higher prices (FAO,
2008b). Studies are required to estimate the effetcfood price changes on households in
both rural and urban areas of Colombia.

Finally, this study was an attempt to link muweconomic events with their
microeconomic consequences. It was shown how praeements felt at the global level had

particular manifestations at the national level ame in turn transmitted to households. A
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further line of research would be to explore thsué of poverty dynamics using both
monetary and non-monetary measures with a focutetong-term livelihood strategies of

poor households facing price shocks.
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Tablel

New poverty lines (Unit: COP$)
EPL MPL
(Extreme Poverty Line) (Moderate Poverty Line)

City @ (b) @ (b)
Medellin 132933 132154 323054 322275
Barranquilla 137993 139763 257893 259663
Bogota 123444 122776 284498 283831
Cartagena 138775 135702 246955 243881
Manizales 143016 142228 387516 386727
Monteria 129938 128440 272511 271013
Neiva 137560 139965 309343 311749
Villavicencio 124541 123727 274270 273456
Pasto 91676.7 89363.2 205268 202954
Cucuta 112726 113315 243679 244269
Pereira 137780 137663 336363 336247
Bucaramanga 122716 122474 290450 290208
Cali 132845 130433 302598 300186

Source: Authors’ calculations based on ENIG data.
Note: Case (a) assumes a uniform 30% price increase, while Case (b) uses the actual food price change for the 2006-2008
period.
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Table?2

Short-term and middle-term effects of food price surges on poverty headcount ratios

Extreme poverty

Moderate poverty

Welfare Changes

(%) (%) (COPs)

EPL Short  Middle MPL Short  Middle Short Medium
City Baseline adjustment  term term Baseline adjustment  term term term term
Medellin 9.46 11.17 12.39 1191 44.74 45.76 46.34 45.86 -10975 -5403
Barranquilla 17.04 21.82 26.09 24.43 49.09 52.15 55.26 53.73 -17984 -9266

Bogota 2.69 3.465 4525 4.284 25.57 28.22 29.87 29.12 -20580 -10334
Cartagena 16.64 20.11 23.31 21.9 48.71 50.85 53.01 51.87 -11018 -5782
Manizales 13.17 174 20.37 19.47 57.81 59.62 62.54 61.37 -17839 -9256
Monteria 17.01 22.36 26.49 2493 59.09 61.2 63.9 62.8 -15181 -8060
Neiva 10.73 15.22 18.17  17.09 48.84 51.69 53.35 52.85 -14037 -7497
Villavicencio 4.665 6.014 8.191 7.161 31.73 34.23 37.47 35.98 -16020 -8286

Pasto 3.261 4.588 5592 5.156 25.26 27.45 30.23 28.59 -19838 -10240
Cucuta 5.492 7.527 10.6 9.093 37.7 39.85 42.15 40.54 -13297 -6662
Pereira 9.744 13.23 1554 14.78 54.82 57.39 58.63 57.82 -16897 -8886
Bucaramanga 2.4 4.402 6.156  5.217 33.05 35.71 38.01 37.01 -14694 -7108
Cali 4.267 6.012 7.574  7.065 34.6 37.25 39.53 38.37 -12261 -6696
Total 6.26 8.04 9.75 9.15 35 37.4 39.2 38.3 -16666 -8480

Source: Authors’ calculations based on ENIG data.
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Table3

Welfar e change by educational level

Absolute Proportional

(COPS$) (%)
Incomplete Primary -5143.3 -8.38
Primary -8100.3 -2.96
Incomplete Secondary -7721.4 -2.63
Secondary -8551.9 -2.35
University -9397.2 -1.28
No information -6145 -3.49

Source: Authors’ calculations based on ENIG data.
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Figurel
Annual Consumer inflation in Colombia
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Figure2
Effects of price surges. proportional change of household welfare by cost of living
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Figure3
Effects of price surges: absolute changes by household expenditure quintile groups
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Figure4
Effects of price surges: proportional change by household expenditure quintile groups
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Figure5
Effects of price surges: proportional change of household welfare by the share of food

expenditurein total household expenditure
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Figure6.1
Changes of poverty headcount ratios by city, for moder ate poverty

Source: Authors’ calculations based on ENIG data.
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Figure6.2
Changes of poverty headcount ratios by city, for extreme poverty

Source: Authors’ calculations based on ENIG data.
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Figure6.3
Changes of poverty gap by city, for moderate poverty

Source: Authors’ calculations based on ENIG data.
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Figure6.4
Changes of poverty gap by city, for extreme poverty

Source: Authors’ calculations based on ENIG data.

41



Appendix

TableA.1

Consumption -Summary

Quintile Beef Rice Bread Potatoes Legumes Pork

1 CPI coefficient 0.0934* 0.0321 -0.0625*** 0.0172%** 0.00768 -0.0661*
p-value 0.02 0.175 0 0 0.64 0.015
R-squared 0.023 0.131 0.116 0.061 0.09 0.076

2 CPI coefficient 0.0282 -0.0226 -0.0447** 0.00898** 0.0180* -0.062
p-value 0.486 0.254 0.002 0.001 0.018 0.053
R-squared 0.018 0.073 0.118 0.083 0.11 0.051

3 CPI coefficient -0.0064 0.0384** -0.0227* 0.00721* 0.00086 -0.0511
p-value 0.854 0.003 0.021 0.028 0.888 0.05
R-squared 0.019 0.068 0.068 0.131 0.087 0.109

4 CPI coefficient -0.038 0.0369** -0.0133 0.00714** 0.0196* -0.0662***
p-value 0.383 0.008 0.168 0.008 0.026 0
R-squared 0.035 0.142 0.086 0.169 0.102 0.114

5 CPI coefficient -0.0366 0.00689 -0.0190** 0.00523*** 0.00393 -0.0434***
p-value 0.529 0.51 0.001 0 0.397 0
R-squared 0.017 0.103 0.227 0.132 0.211 0.162

Significance level:

*

*%

*k%k

0.1
0
0.001
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TableA.2
Consumption -Summary

Quintile Chicken Fish Eggs Milk Qil Sugar Panela

1 CPI coefficient 0.0282 -0.0388** 0.0300*** 0.0179 -0.00738 -0.0074 -0.0290***
p-value 0.272 0.003 0 0.552 0.572 0.359 0
R-squared 0.086 0.083 0.107 0.081 0.081 0.113 0.208

2 CPI coefficient 0.0295 -0.0350*** 0.00791 0.00529 -1.39E-06 -0.0114 -0.0116***
p-value 0.312 0 0.119 0.796 1 0.068 0
R-squared 0.049 0.042 0.07 0.113 0.091 0.045 0.095

3 CPI coefficient -0.0141 -0.0266** 0.00948 0.00026 -0.0132 0.00065 -0.00959***
p-value 0.56 0.008 0.076 0.988 0.289 0.891 0
R-squared 0.093 0.055 0.09 0.101 0.046 0.059 0.134

4 CPI coefficient 0.0417* -0.0098 -0.0066 0.00601 -0.0173 0.00313 -0.0038
p-value 0.03 0.434 0.178 0.614 0.055 0.432 0.082
R-squared 0.083 0.108 0.096 0.09 0.068 0.056 0.086

5 CPI coefficient -0.0038 -0.0168 0.0042 -0.0101 -0.0129 0.0019 -0.0018
p-value 0.742 0.332 0.149 0.326 0.124 0.439 0.081
R-squared 0.186 0.157 0.176 0.152 0.099 0.118 0.132

Significance level:

*

*%

*kk

0.1

0

0.001
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TableA.3
Price elasticities

Quintile Beef Rice Bread Potatoes Legumes Pork Chicken Fish Eggs Milk Qil Sugar Panela
Levels

1 -0.366 -0.693 -1.906 -0.591 -0.866 -1.802 -0.683 -1.572 -0.47 -0.823 -1.123 -1.202 -1.7

2 -0.788 -1.307 -1.677 -0.73 -0.62 -1.836 -0.677 -1.668 -0.823 -0.94 -1 -1.415 -1.429
3 -1.048 -0.336 -1.331 -0.776 -0.98 -1.81 -1.162 -1.508 -0.765 -0.997 -1.296 -0.975 -1.498
4 -1.291 -0.275 -1.259 -0.744 -0.542 -2.072 -0.47 -1.176 -1.189 -0.927 -1.43 -0.866 -1.211
5 -1.289 -0.814 -1.382 -0.766 -0.889 -1.887 -1.051 -1.34 -0.855 -1.137 -1.416 -0.889 -1.181
Monthly variation

1 -0.998 -1.029 -1.008 -0.997 -1.004 -0.998 -0.993 -0.999 -1 -1.002 -0.986 -1.01 -1.008
2 -1.003 -1.039 -1.019 -1 -0.998 -0.951 -1.003 -0.997 -0.996 -0.995 -0.998 -0.998 -1.006
3 -0.999 -1.002 -0.994 -0.994 -1.002 -0.999 -1.01 -0.982 -1.002 -0.991 -1.031 -0.993 -1.006
4 -0.998 -0.995 -1.015 -0.999 -0.998 -0.998 -0.985 -0.987 -1.001 -0.991 -1.007 -1.001 -1.004
5 -1 -1.004 -0.992 -0.998 -0.999 -1.017 -0.986 -0.99 -1 -0.995 -1.001 -1 -1.003
Accumulated variation

1 -0.994 -1.002 -1.008 -0.996 -1.002 -1.023 -0.994 -1.004 -0.999 -0.996 -1.003 -1 -1.006
2 -0.998 -1.005 -1.009 -0.997 -0.999 -1.011 -0.981 -0.997 -1 -1 -1.004 -1 -1.006
3 -0.999 -1 -1.002 -0.997 -1 -1.018 -0.99 -0.998 -1 -0.998 -0.998 -1 -1.005
4 -1.001 -1.001 -1.002 -0.997 -0.997 -1.019 -1.003 -0.999 -1 -0.999 -1.001 -1.001 -1.004
5 -1.001 -1 -1.006 -0.997 -1.001 -1.013 -1.002 -0.999 -1.001 -1.002 -1.005 -0.999 -1.005
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