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Abstract

ThIS paper evaluates the effects of commercIal food aid, m the form of yellow maize Imports, on
the pnces ofwhIte and yellow maize m Maputo, the capItal ofMozambIque The analysIs uses
weekly data and a vector autoregressIOn model The sample IS separated mto a war/drought penod
and a recovery penod It IS found that pOSItIve food aid shocks have a short-run depressmg effect
on maize pnces, partICularly pnces for yellow maize Hlstoncal sImulatlons show that WIthout the
food aid, maize pnces would have been consIderably hIgher although almost as vanable as they
were WIth the food aid The conclusIOn IS that local maize markets are responSIve and connected,
e'ven dunng the war! drought penod of 1990-1992 Thus, whIle food aid was able to benefit
consumers by mcreasmg domestlc cereal aVailabIlIty, It also has the potentIal to provIde
dlsmcentlves to local productIOn and trade
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THE EFFECTS OF FOOD AID Ol.'l MAIZE PRICES IN '10Z~'IBIQUE

INTRODUCTION

Peace Accords sIgned m October 1992 ended a long penod of CIvIl v.ar m \fozamb1que but the v.-ar

had caused severe constramts on food productIOn Furthermore, a de" astatmg regIOnal drought dunng

1991-92 put addItIOnal pressure on the tood system and at the begmmng of 1992, a major famme was

threatenmg the country The response was food aId and dunng 1992/93 food aId represented 60% of total

cereals a" allabllIty among consumers (Tsch1rley et ai, 1996) The country and Its economy recovered

slowly and food aId gradually dechned By 1994/95 the proportIOn of food aId m total cereals avaIlabIlIty

had dropped to 15% (Tschirley et ai, 1996)

The objectIve of thIS paper IS to evaluate the effects of commercIal food aId m the form of yellow

malze Imports, on the domestIc pnces of whIte and yellow maIze m Maputo the capItal of MozambIque

Maputo IS the mam port for food aId amvals and dIstrIbutIOn as well as the mam consumptIOn market for

locally produced cereals The analySIS IS undertaken usmg weekly data m order to focus on some of the

short run dynamIC responses to food aId that cannot be captured m an annual or quarterly model (e g

Farzm 1991, Stevens 1979) Furthermore the analySIS IS undertaken for tv.-o d1stmct penods-the

v.-ar/drought penod of Apnl 1990 through February 1993 and the recovery penod from Apnl 1993 through

November 1995 The two penods are contrasted to Illustrate dIfferent effects that food aId can have m

dIfferent situatlOns

In contrast to many prevIOUS structural analyses of the effects of food aId, the approach here IS to

use a vector autoregreSSIOn (VAR) model The advantage of the VAR approach IS that the dynamICS of the

model are left unrestrIcted and IdentIficatIOn IS based only on contemporaneous relatIOnshIps between

varIables m the system (SIms 1980 Fackler 1988 and Myers PIggott and Tomek, 1990) ThIS IS a

partIcular advantage m the case of food aId m MozambIque because there IS conSIderable uncertamty

surroundmg what types of tradItIOnal IdentIficatIOn restnctIons should be Imposed dunng penods of

drought and war Furthermore, a tradItIonal structural analySIS usmg a large scale econometnc model
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\,,, ould reqUIre data that IS eIther unavaIlable or questIOnable m the case of maIze markets m T'vlozambique

L ~mg mmimal IdentificatIOn restnctIOns a VAR approach pro" Ides a vehIcle for summanzmg histoncal

carrelatIOns m food aId arrIvals and maIze pnces, and can be used to estImate the effects of food aid

shocks" on market pnces for whIte and yellow maIze

THE v .\R MODEL

The VAR model IS specIfied as a three equatIon system m weeklv food aId amvals and weekly

retaIl pnces of whIte and yellow maIze m Maputo Food aId amvals are commercial yellow maIze food aId

delIvered mto tne nands of pnvate agents each week, eIther dIrectly at the port or from warehouses The

pnce data are weekly real retaIl pnces m metICalS per kIlogram, deflated by the consumer pnce mdex wIth a

base year of 1989

FIgure 1 plots the data used to estimate the VAR wIth the dotted verticallme mdicatmg March

1993 the tranSItIOn month between the war/drought and recovery penods Summary statIstics for the data

are also prOVIded m Table 1 Mean pnces are clearly hIgher m the war/drought penod and there are larger

mean food ald delIvenes There IS also much greater vanabilIty m all senes dunng that war/drought penod

A rapId declme m whIte maIze pnces occurred when the first post-drought harvest of \\ hite maIze came

onto the market and domestIC traders were able to access the productIOn zones ThIS represents a structural

shIft and suggests estimatmg separate models for the two penods

PrelImmary testmg was conducted on each vanable m the system to determme theIr statIOnanty

propertIes Augmented DIckey-Fuller PhIllIps-Perron and KWIatkowskI-PhillIps-Schmldt-Shm tests were

each applIed (HamIlton 1994 BaneIJee et al 1993) The results generally support the conclUSIOn that

each of the senes IS statIOnary GIven thIS eVIdence, the V AR models for both tIme penods were each

speCIfied m the levels ofthe food aId and real pnce vanables wIth a lInear trend mcluded m all equatIOns

Lag lengths for the V AR were chosen based on Akaike s InformatIOn Cntenon (AlC), the Schwartz

Cntenon (SC), and sequential lIkelIhood ratIO (LR) tests (HamIlton, 1994) The AlC suggested seven lags,
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SC one lag and LR four lags In VIe\\- of the well known tendencv tor AlC to overparametenze as the

sample SIze mcreases and for SC to underparametenze m small samples a lag length of four was chosen

tor the VAR

One of the most cntical aspects of VAR modehng IS how to Identify and mterpret the structural

error terms ("shocks ') whlCh dnve the dynamIcs of the system In thIs study we mvestigated a range of

alternatrve IdentlficatlOns to determme ho\\- sensItive results on food aId effects are to alternative

IdentIficatIOn schemes that mIght be used Except for a few cases m whIch the IdentificatlOn restnctlOns

seemed ImplausIble from an economIC perspectIve the results were not very sensItIve to the IdentIficatIOn

chosen Hence, we report results for Just one IdentificatlOn scheme per model

For the war/drought penod a recurSIve IdentIficatIOn was chosen wIth whIte maIze pnces (WP)

ordered first food aid dehvenes (FA) ordered second, and yellow maIze pnces (YP) ordered last The lOgIC

behmd thIs specificatlOn IS that, dunng thIS penod, local whIte maize markets were somewhat Isolated

sporadIc, and dommated by large quantIties of yellow maIze food aId However, whIte maIze remamed the

preferred consumption good when It was avaIlable Thus, It IS hypothesIzed that WP IS not mfluenced

contemporaneously (1 e \\-Ithm a week) by the aVaIlabIhty of food aId or shIfts m vello\\- maIze pnces On

the other hand, releases of food aId and yellow maIze pnces may be sensItive to contemporaneous changes

m supply and demand conditlOns tor whIte maIze (1 e whIte maIze pnce shocks) SImIlarly, food aId does

not respond contemporaneously to yellow maIze pnces but food aId shocks can ImmedIately (withm a

week) mfluence yellow maIze pnces through theIr supply effect

For the recovery penod a dIfferent recurSIve IdentIficatIOn scheme \\-as selected based on changes

takmg place m the maize market Durmg the recovery penod, whIte maIze supply constramts were released

by a combmatlOn ofmcreased domestIC and reglOnal productlOn, mcreased movement of traders, contmued

growth m mformal markets, and gradually reduced avaIlabIlIty of yellow maIze As a result of these

changes food aid dec1med m Importance and lIkely became less responSIve to contemporaneous changes m
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whIte maIze pnces Indeed \\ Ith the mcreased Importance and mtegratIOn of whIte maIze markets It IS

logIcal to assume that whIte maize pnces are now mfluenced contemporaneously by food aId arnvals and

yellow maIze pnces ThIS leads to an ordenng of FA, YP, WP

Another Important event occurred dunng the recovery penod m July 1994 when some donors and

non-governmentalorgamzatIOns (the World Food Programme m partIcular) announced a plan to purchase

local whIte maIze for theIr emergency programs, rather than Import yello\\' maize MaIze pnces shmv an

abrupt upward shIft at thIS time whIch cannot be explaIned by any other observed market phenomenon on

the supply or demand sIde ThIs change IS mcorporated as a one-time mean shIft, folloWIng the work of

Perron (1989) Seasonahty also anses In thIS penod because of Increased rehance on local whIte maIze

production whIch comes on Ime after the harvest begIns m June To adjust for thIS, a seasonahty mdlcator

vanable was added for the hungry season

VAR ANALYSIS

AnalysIs of the VAR models was conducted USIng standard Impulse response analysIs (HamIlton,

1994) Pnmary mterest hes m the dynamIC response of whIte and yellow maIze pnces to typIcal shocks to

the amount ot food aid bemg dehvered If there IS no response then we can conclude that market pnces are

not mfluenced by food aid If vellow maIze pnces respond but whIte maIze pnces do not then we can

conclude that yellow maIze food aId mfluences domestIc yellow maIze pnces but that whIte maIze markets

are Isolated from the effects of the food aId On the other hand, It there are slgmficant response m both

pnces then we would conclude that the markets are connected and yellow maIze food aId slgmficantly

affects whIte maIze pnces

Histoncal SImulatIOn ot pnces that would have occurred had no commercIal food aid been sent can

also be conducted USIng the VARIn thIS case the yellow maize and whIte maIze pnce shocks are set at

theIr histoncal values and then the food aId shocks are altered to ensure that the amount of food aId In each

penod becomes zero (see Myers PIggott, and Tomek, 1990) The VAR IS then SImulated wIth these new
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tood aId shocks m order to sImulate histoncal pnce paths m the absence of tood aId Pnce paths wIth and

without the food ald can then be compared to Isolate the effects of the toad aId

RESLTLTS <\ND DISCUSSION

There has been consIderable prevIOUS research on the effects of food ald on developIng economIes

(e g Isenman and Smger, 1977, and Maxwell 1991) And pre"IOUS research has also mdicated that

mformal maIze markets m Maputo are relatIvely competitIve and responSIve (Tschirley et al 1996

MONMSU research team, 1993) The results presented m thIS sectIOn support thIS VIew of responSIve

connected markets leadmg to Important food aId effects We first examme the war/drought penod and then

turn to the recovery penod

The WarlDrought PerIOd

The results of the V AR analySIS conducted here support the argument that mformal market pnces

were responsIve to food aId Imports, even dunng the war/drought penod The responses of each vanable to

a one standard devIatIOn shock m each of the structural errors dunng the war/drought penod are plotted m

FIgure 2 A one standard deVIatIOn shock corresponds to 2,600 Mt for food aId, 65 metIcals/kg for whIte

maIze pnces, and 34 meticals/kg for yellow malze pnces (m real 1989 metIcals) The mIddle plot m FIgure

2 shows the response of each senes to a SIngle food ald shock of 2,600 metrIC tons, holdmg other shocks to

zero Yellow malze pnces ImmedIately declIne about 0 4 s d (14 metIcais/kg) and then gradually return to

theIr pre"lOus level by about the eIghth week WhIte maIze pnces do not declIne at all ImmedIately m

response to a food ald mcrease because of the IdentIficatIon scheme However, even when no

contemporaneous response IS allowed whIte maIze pnces declme m later penods, although to a lesser

degree than yello"" maIze pnces Thus food aId appears to have a strong depressmg effect on whIte maIze

pnces

The hlstoncal SImulatIOn of maIze pnces WIth and WIthout food aId m the war/drought penod IS

shown m FIgure 3 It IS mterestmg that ehmmatIOn of the food aId would have mcreased the level ot both

whIte and yellow maIze pnces substantIally above theIr actual values, although other supply and demand
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shocks m these markets cause the directIOn and vanabilIty of pnce movements to be sImilar m the tv, 0

cases Vv111te maize pnces \'Vould ha\e been 33 percent higher m January and February 1993 on average

wIthout the food aId, and yellow maize pnces an average of 150 percent hIgher Clearly the food aid

delIvenes played a key role m ensunng the avaIlabilIty of maIze at an accessIble pnce for Maputo

consumers m thIS penod Furthermore, the scarCIty of\'Vhlte maize, and ItS role as a preferred consumptIOn

good meant that ItS pnce remamed relatIvely hIgh and volatIle m spIte of the yellow maize arrIvals and

prtce "lOVerpellts Nevertheless, the food aId clearly 1<:ept wh1te maize pr1 ces donm as W€l1, though not to

the same extent as yellow maize pnces

The Recovery PerIOd

The Impulse responses for the recovery penod are plotted m Figure 4 In thIS case a one standard

deviatlOn shock corresponds to an mnovatIOn of 1,250 metnc tons of food aId, 20 metIcalslkg for the pnce

of whIte maIze, and 12 metIcalslkg for the pnce of yellow maIze Companng these standard errors to those

m the \'Var/drought penod (2600 metnc tons, 65 metIcalslkg, and 34 metlcalslkg, respectIvely) It IS clear that

there \'Vas much less uncertamty dunng the recovery penod

The top plot m FIgure 4 sho", s the responses to a typIcal food aId shock holdmg all other shocks

constant The response of yellow maize pnces follows a sImIlar pattern to that m the war/drought

penod-tood aid has a depressmg effect on pnce that dIes out after about eIght weeks However, the whIte

maIze pnce responds dIfferently The mitIal (contemporaneous) response of whIte maize pnce remams

zero but then m the next \'Veek there IS a WP mcrease ThIS may be a result ofthe unexpected mcrease m

food aid bemg mterpreted as a SIgnal that white maize supplIes are tighter than had been thought resultmg

man mcrease m demand (and pnce) for the preferred white maIze product In subsequent weeks ho",ever,

the effect of the food aid shock on whIte maize pnces turns negatIve as It becomes clear that supply and

demand condItIons for whIte maize have not changed (remember that other shocks beSIdes food aid are set

to zero) and the addItIOnal supply of yellow maIze food aId begms to depress pnces for both types of maIze

Eventually (after about eIght weeks), the food aId shock no longer has any sIgmficant pnce effects
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The sImulatlOns whIch show how pnces would have evolved through the recovery penod m the

absence ot food aid are shown m FIgure 5 The removal of two large food aId shIpments m the November

1994 - January 1995 penod (a total of 47,600 metrIc tons) would have led to generally hIgher yellow and

whIte maIze pnces through the penod The sImulated whIte maIze pnce for February 1995 was 208

metlcals/kg, 14 percent hIgher than the actual real pnce of 183 metlcals/kg For yellow maIze the sImulated

pnce was 76 percent higher than the observed pnce (160 metlcaIs/kg compared to 91 metlcals/kg) In a

penod m whIch overall pnce fluctuatlOns were relatIVely small and pnces were low compared to earlIer

tImes, these represent Important effects tor traders

CONCLUSIONS

In the war/drought penod consumers benefited from mcreased yellow maIze supply and lower

yellow maIze pnces that can be traced to the amvals ot yellow maIze food aId on the Maputo market m the

1990-93 penod However, the local whIte maIze market was also mfluenced m very important ways as a

result of the food aid Indeed, the results m thIS paper show that the general level of whIte maIze pnces was

consIderably lower WIth the food aId than they would have been WIthout It, but that the food aId dId lIttle to

reduce the tremendous white maIze pnce fluctuatlOn~and market uncertamty that charactenzed this

war/drought penod

In the recovery penod, WIth agncultural productlOn mcreasmg and the economy begmmng to

benefit from the Peace Accords, yellow maIze food aId amvals contmued to mfluence whIte maIze pnces,

as well as their expected strong etfect on yellow maIze pnces The sImulatlOn results show that food aid

arnv als Just pnor to and durmg the hungry season can lower whIte maIze pnces m a counter-cychcal

fashIOn long before the next harvest IS due ThIS affects traders margms and the abIlIty to recover storage

costs, and thus may be affectmg storage and marketmg mvestment m the domestic markets Domestic

consumers benefit m the short run WIth lower pnces for both yellow and whIte maIze pnces, however a

dlsmcentIVe effect on domestic productIOn and marketmg cannot be ruled out m the longer run
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Table 1 DescnptIve statIstIcs

9

Warillrought PerIod Recovery PerIod
(Apr 3, 1990 - Feb 28, 1993) (Apr 4 1993 -Apr 28, 1995)

WbIte Yellow Food WbIte Yellow Food
Statistic maIze maIze aId maIze maIze aId

pnce pnce metnc tons pnce pnce metnc tons
mencals/kg metIcals/kg mencals/kg mencals/kg

Mean 38430 23404 2,27630 201 72 12352 73386

Standard
10208 6638 3,738 17 3299 31 21 1,86742

DeVIatIOn

Vanance 10,420 4,406 13,973,915 1,088 974 3,487,257

MedIan 38619 22230 000 19669 11304 000

\1axImum 65871 413 92 21,66000 30670 20446 1041435

\1mImum 191 19 12650 000 13532 7863 000

Skewness 048 049- 202 064- 148 " 3 16'"

KurtOSIS -021 -051 477' o18 1 17 1050' ,

(SIgnIficance level determmed accordmg to BanelJee et a1 1993)

* mdIcates sIgnificance level of 10%

** mdIcates sIgnIficance level of 5%

*** mdIcates sIgnIficance level of 1%
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Flgure 1 Weekly real retall pnces and food ald dehvenes m Maputo Apnl1990 -Apnl 1995
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FIgure 2 Impulse responses tor the war/drought penod

FIgure 3 SImulatIOn for the war/drought penod assummg no food aId after
July 31 1992
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FIgure 4 Impulse responses for the recovery penod

FIgure 5 SImulatIOn for the recovery penod assummg no food aId from
November 1994 - January 1995
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