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Ahetract

5 paper pregente an analyeis of the iupact of &

Bation oh Fhilippine agriculitural markets teic. »

2 -i-market uodel. The modeling technigue is deseribed apd
-t-tinsuiﬁhed frow pertisl &nd general eguilibrium methods
of anelyeie. The eimulation resulte show that sgricultural
pu!k;tn Tespoinl to & devaivstion Jdepending on their trade

oation and their linkages with each other. It is aleg
Ehﬂﬂn that rural real incomss improve with a devalusation

o

ﬁnuuu&& of the income generation =ffects of price changes

&nd rising expcr: earnings. & more Tavorable result is
‘obtained when devaluation 1& scrompanied by a fertilizer




Malti-Markel: Effects
of Exchange Rate Adjizci==—t on Agriculture:
The Case of the Philippines

Introductiorn

The mair source of livelihoed of & significant portion
of the population in & majority of lese developed economies
fﬁﬂarived from sgricultural asctivities. And beodsous oF
' B, c¢rucial and interesting policy issues arise. A bagic
Problem faced by policymakers of these coantries is to
brovide lncentlves to the szctor in the short-run by
. implementing’a properly designed agrioultural policy package

-

- on the one hend and o [acilliate Lue development process by
allowing for a resscnable sconomic environment through
adequste economy-wide policies on the other hand. For thie
reason, coordination and consistency between sectov-gpesific
and economy-wide policiee for structural adjustment spe

important.

In most cases however, agricultural policy in these
developing countriee is seldon & part of stractural
adijustment policies. Moreover, design of adjustmeat
policles often faile Teo take into consideration, specifie
policy goale for agriculiure because of the very genersl
naturs of the tuols;g@@@;ﬁ?gﬂ}r Yet the impact of adjuetment
policies is crucial for f

C
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Erowth and devalopment of

the sgricultuare g



At the core of structural adjuetment packages are the
macroeconomic etabllization policles snd the sxchange rate
policy. This paper focuses on the role of the eingle most
lmportant macro variable affecting agricultural markets and

the incomes of the population - the sxchange rate.!

Ihe Fhilippine Situation

in the past deoade, Phillppine industrialization
efforte did not bear frult desplte the seriee of structural
adiveiment programe implemented under the sponsorship of the
Bretton Woods agencles. The inability of the adjustment
policles %o promote a viable industrial structure is mainly
due to the Tact that the adjuvetment mechanisme put in place
in the Tle triggered invesimente with low rates of return
lesading %0 a deterioration of the infrastructure and the
country & overall capital etock. This compounded the
foreign debt problem which cauvght atiention only in the
early B0s as the fourth BOP crigis commenced (See De Dige,
i984). It was unfortunste that pollcymakers directed +° -7
sttentlion more 1o the BOF protblem and devoted an 3
ingignificant amount of attention te the restructuring of a

veskened &Conomy. B

IT% should be noted that the dvnamice of the
agricnltural sector can have macrosconomic congsguences
(Timmer, 1886} but thie ls not tackled irn thie paper.




In the absence of gignificant chances in the econonic

structure, the Philippines remaing an agricultural economy.
Table i shows that while the sgriculture sector accounts for
only Z8 percent of real 3DF, it etill provides for close to
half of total employment in the last half of the 3D=.
Farthérmore, the unemplovment rate has conslstently
increased through the yveare while real GDP growth is not am
high =& in the T0s.

Table 1

1370 1375 B0-84 25-89
Groge Domestic Froduet Ave Ave
Agrionlture 32.0% Z6.85% 25. 7% 28.3%
Indestry 2d4.,8% Jd4.1% 35.8% 32.3%
Gervices 47 . 2% 38.1% 38.85% 39, 4%
Total 106% 100% lo0% 100%
GDF Growth -3 S < 1.5% 2. 7%
Employment
Agriculiure 54.6% i 1.0% 47 .6%
Induetry 16.8% T 14.7% 14.7%
aervices 22 .6% 3i.1% 34.3% 2T.7%
Total 100% 100% 130% 100%
Tnemployment Bate - L£.2 8.3% 8.6%

Source: ADB Key Indicators, 1588, 15590.
Philippine Statistical Tearbook, 1989, 1990

From the Table, nnt'qﬂﬂ'gﬁli-ﬁhﬁcr?e S e i
scte of ﬁdjuﬁtﬂaﬂt'ﬁ:ff:i;i

et i

i1od are not noticeable.




It le pernapse fair to say that the "trickle down” effect

expected of adjustrent was abesent.

The problem that needes to be a2xamined in this regard is
not about the appropriate adiuvstment fools to use but rather
on the way these tools are utilized to solve the forelan
debt problem leaving existing lnetitutional arrangemente to
sdjust to the outcomes of the forsign Jebt strategy. &
critical component of the strategy is an exchangs ratse

poliocy that keepg the currency overvalued,?

Repearch StrateTs

Aucewt for sole relsrénces on the iseus!, not much isa
known about the microeconomic impact of adjustment policies
inplemented by the Thilippine government particularly its
implications on agricultural msrkete and on the incomea o
different growps in soclety due to the lack of formal
regsearch on the tople.

A eyetematic amalyeie ol the microeconomic impact of
adjustnent can proceed weing an applied gensral eguilibrium

[AGE } model which incorporates & monetery sedtor with the

Wwervaluation of the currency Irom the viswpolnt of
the poliey suzer ig desirable to the extent that foreign
deb:t payments in domestic currency terme are emaller than at
free market ratse.

iea Tor example, Montes (1883} and & few references
cited in thie paper.




exchénge rate playing a central role. An alteraastive
treatment of the regearch problem is to identity the
lmportant segment of the economy and enplioy a glnpler method

= the multi-market modeling Erocedars,

Thie paper presente the initial cutput of a research

that adopte the alternative strategy., It also introduces
the multl-parket methed that hes besn used by other
researchere evaluating egector-gpecific policien and shows
the preliminary results of an empiricsl investigation on the
consequences of 2 devalustion on the Philippine agriculture

sactor using a molil-market model.

The second section discusses the multi-market
technique. The third section Lriefly gives an account of
the structure of the Fhilippine agriculiural econcay through
& pulti-market model. The aodel developed in tiis section
is flexible enocugh to be used for other purposes. In this
pPaper however, the model is used Lo exsmine the implications
of changes in the moninal exchanse rets on the agriculture
‘Bactor in conjunction with eslectsd ssctcr-epecific
policiee. The fu:_ruerth section presents th=s results of
counterfactual sxperiments using the wodel developed. The

Tifth section concludes,




IT. The Multl-Market Modeling Method

Malti-market snalvels is a method by whioch the effects
of gecior-gpecific volicles on producticon and congumption
decisions, lncome distributicon, fereign exchange earnings
and the government’ s role can be evaluated.  Multi-market
analyeis unlike partial eguilibrium snalyels, takeas into
consideration the interadtion Lelwesn cliosely relatsd
markete within a eector while assumirg awey cther sestors )

the sconomy.

Wiile it is one steir shead of partial eguilibrium

snalycis. it ie & few steps behind AGE snalvele eince it

oF

Taoouses i ir. the boundsries of the sector being

pnalyzed,

The multl-market technigue offers distinct advantages
over the sxtremes of partial snd general methods of ’
guantitative analyeis. This method was developed partly in
regponee to the naed to uake gystesatic the analvele of an
important sector given the duta constraints faced by the
analyst. While itz Jdata requirements are saall compared to
that ¢f &n AGE model, 1%t can acccount for the spillover
effecte anong interrelated markets by allowing for
subetitutlon In production and coneumpticn - & luxury not
avallable when one conducts sn analysis based on a partiasl

equllibrivm framework.




A multi-market model i useful in organizing = set of
accounts that perinite & clear view of policy isenes. I%
"also allows the ussr to obssrve the trade-offs or

complementarity betweern policies implemented pimultanscusly.

A multi-market model is a convenient medium by which
policy dialogues can be conducted between the operational
econonlst and the pollicymaker. Because it avoids the
complaxity of AGE models, thie model can readily be
inmplemented in a persomal computer which makes 1t accessible
and which can provide gquick responees to lmportant policy

1gsues confronting the policymaker.

The method has been applied most successfully by the
World Bank to aseist borrower countries in examining
agricultural pricing policies. Applications of multi-market
analysle for some countrles were done by Braverman and
Hammar ip collaboration with economiste of the countries
involved (See the papers by Braverman et al 1n the

referances).

The modeling process beging by identifying the

. atructure of the agricuiture sector, and gathering

information on inetitutiomal arrangements within the sector.
Instituticonal detailes vary widely acroes countries so that

B



no model should be the game for any two countries.! The
pethod proceede with the gpecification of the market
equilibriuve condlilone which incorporates the informetion
gathered, Equations showing the incomne generation effects
of price chﬁnges are also gpecified slnce incomes appear oh
the demand side. These are ithen totally differentiated and

golved for eauilibtrivm pricesg arnd incomes.!

Limitations of the Methodologw

While the multi-market model ﬂffe?s_a ﬁide array of
uges, 1t certainly has eomne limitatione., This claece of
models le related more to AQGE analyeis rather than to
econometric methode., A: Sy 4l e Dot be nsed to

generate forecastes of variablees of intereat.

Related to this, the policy simulations that can be
done. are limited to small changes in policy. It therefore
can only show the direction of change ¢f the endogencus

varishles., This ig becausge Aifferentiating SXCEBE damanag

fThe procese of constructing & multi-market model is
however the same. Appendix A gives an 1llustriation of a
general mcdel without institutionsal detslls toe highlight the
basic data requirements of a mulii-market model.:

"The firel applicstione of the médel reguired the
epecification of preductior and utility functione and
- Bdopted callbration techniques of AGE 'madeling to fit the
data with model epeclficaticons (see for example, Braverman
&t al, 1%5B7a). Since then, the technique evolved such that
it avoide thie procedure by etarting out with the market
equilibrine conditlons or eXcess demand equations [(S=e
Braverman =t ml, 1886, 128Tb, 188Te),




squations imply that the model cmp only allow for
infiniteeinal changes Iln the variables in the system.
Exteasions to the cage whers drastic rolloy changes are

permitted is discuseed in Bravermsn et al, 1887b.

The parameter reguirements of multi-market modele are
a5 M Ifloult to obtain ae in AGE modele. Own and cross
elasticity estimates are subleci ou achsurement erro:: =rd
are not easlily derived. Because of this, clcsée interacticn
between the user and the field experte may be necegsary when
putting the model into operation in case & sensitivity
analyeie ie caliied for, in relstion to thie. & drawback of
this method is that as In AGE modele, the danger of abuge iz
present Mecause toe parameters or elasticities can be

changed at will by the user.




in

1I1. The Fhilippine Agricultural Economy
in & Bulti-Harket Framework

A& distinct feature of Philivpine agriculture is the
existence of an irportent food sector gide by side with =2
traditional agriscultural expoert erop sector. The Tokmer
includes rice, corn, livestock/poultry and fish while the
latter consiets of sugar snd coronus., Thase comprndities
account for approwimately B —erocot of totel mge L ety

production value.

The mulii-mnscket 2odel irn fthls sectlon shows the
interrelsationships and the trade orientation of the alx
commodities above plue & fully imported food commodliy -
wheat. Thers are twoe groupe, the urban and the rural
congumer and sn zgsregate supply for each coamodity.
Fertilizer, which is an important lmported inpus To rice,
pcorn and sugar, ie included in the modeling exercise to
capture the affects of currency reasllgnment on these

"y,
nmarkets,

Shown below mre the market clearing condliione for each
commodity. For all commodities, supply !{given con the lefi-
hand side of each eguation} ig a function of the producer
prices of rice and corn, the demestic prices of livestock,
fieh, the Lv._iga prices of coconut, sugar and fertilizer
and the 2on-agricultural price. A1l urban and rural

consumer demande at the right-hand side of the equeations are




a function of congumer and domestlc (thope without asterisks
in the squetlons} prices of the commodities including that
of whesat and nominsl incomes. Varlable names are Iigted in

Arpendix B.

The Food Crop Sub-Sector

Rice, the moet lmportsnt food crop, 1le the staple food
oL the majority of the population. Eaqustlon (1) below
describes the market for rice. The prﬁducer price of rice
which cleare the market differe from the consumer price by a
marketing margin which 1 sesumed fixed. Probleme with the
gufficlency in rice supply has led the government to turn to

the world market o meet domestic demands.

The import policy and the marketing activities of ths
Nationsl Feod Authorliy (BLA) are the meang by which Lie
government implements 1%s pricing polloy. 16 Lis however
beer. ineffective in thie regard (See Wallace et al, 1888,
for a detailed analvsis). HWFA coperations include
procurcnent and disbursement of rice at a gupport price for
farmers and & relesde price Ior consumeres. AL present NFA
participaticn has been limited to only 6 percent of the

BarEeT doe to 8 mesger bpdget allocsation, Becsuse &f thie,

11
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a detailed specification of NEA activities while poesibls,

ie not neceseary for ihe purposes of this paper.t

(D ] " .p Y= quu'** R D p T E_.F m“}
Q‘r .rlPE1PLrPu:_E:E'f.-_:-.r‘:.. I"Hrrpl:l]:;:_"'"..i: I;' fl W: ':]:
E % & - ¥ H. ;e
vl o] 5 ; Ay I - I
PP P By s P B P Pra P 8 3 ¥ (1
phere
#
e
By By tr
T 'l
- 1 = .=
Py me. + (1 w}Ps X quqz ,
| [ b
PH S

The raole of fertilizer in rice and corn production is
significant to the extent that in 1837 the gn?ernﬁﬁnt
initiated & prograrm, the Rice Productivity Enhancement
Program, which eubeldized the fertiliszer use of rice and
cort Tarmers by half the coet. It should De nocted howaverp
that a gignificant portion of fertilizer suppiy is imporied:

-

In the model, producere sre Taced with ' a weighted average of
pricee (pz) of dome=tically produced snd importeddertilizer
BB ENSWR BboVE.

Corn 18 alea & staplie Ffeood bt onivy in someE RETYIE of

the country. The importance of this crop lies in the faot

that it 1 a major imput ae feeds to the livestock segtor.

me of the affecte of market intervention is %o
decrease the irade margins. As indirvect way of simulating
HFA activitlers 18 to alter tr in the podel,
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The gtructure of the corn market shown in ecustion (2} Dalow
iz gquite different to that of the rice market becapse of

thie. Importe ave algo nsed to neet domesitic demand,

0, %+ = * ¥ u
¥
qE{Drlpc:PLrpulpﬁ!l'pfl?.z"?‘ E chPr'-P :PL:Pu:PS}Pf:?wJPG:m :I

0 o
= N ﬁ* ﬁ* ¥ E.
ey qcllp}.‘:_GIPL.'_L:FPEIPI:PHJP":’lm 4
L. % -
+ 2 1 r =i
S SO p“} Ic [(2)
wharsa nt = + %
o T Fp =

The third term on the right hard esilde ile the demand for
20rn &8 feeds to the liveagtock mector. One of the arguments
in the demand function is the price of rice since & small
portion of rice output is also used as fesds. The
difference between favmgate prices and cocnsumer prices is
accounted for by trade and transport margine., The current
pellcy lssue 1n the livestock industry is the ineufficlent
corn sUpply dee To the disincentives brought by 2 number of
reguletions pertaining %o corn transportstion and marketing

[See Clarete, I1I331).

Other than ithie problem of increasing cost of feede snd
the jneffective interventions (aleo by the WFA) in the corm
narket, the Philippines can be coneldered self-gufflicient in
livestock and poultry products. Imporie of these producis
are negligible and are omitited In the model. No distinction

ie made between producer and Sousamer prices. In the same

J‘H.Lf



way, the Tlsh market clears through a domeatic price., The
fishing industry has recently started exporting tuna and
tana producte and ranke third in agrienltural export
earninge in 1988. Fish export supply ie s functicon of the
domegtic ouvrancy equivalent of the world price, Ths

equilibriur conditioneg for these markets are:

{ y = O, % % T % muj
q-L Frfpci?L:EulPSFPfJPE?PG - qL\Prr.:‘C}pL'J.:‘urpﬁ:pinpw: ‘}!

¥ Rj

. R, _x # _ ¥ -3 . fay
“Llr“"’pﬂ:'PL::lu'r:.1-;‘.""'1-."';'1}"“‘ (e

a ¥ - . o | T f"-l-.[ % #* ¥ * o o o mD}
1fIP!’:"EQJHEI,:F:IJPE,'_-EFPE-I-F{.-I E ﬂ.f PrJPE:_DLrPu:PEJ f: Wl I"_.J'I

O e K % < ®
"' “Jf{:}TJD:?JJJLlr'IAllJﬁ-PfJPW,PG-.m } :!:f{Pf] {'4}
where % = ep®
f E

Wheat ie fully imported and is inciuded as an lmportant
comporent of the whole food market. A simple description of

the market 16 given below:

I {DIJ 3 RS S A o I,
= Bl T q”'l.pr.lPClPL:P’u:PE:pf:PH,rm.m £ =
R R A % : B
LN RS T - (%)

Whers Pi = epE. The domeetic price clears the market-

The Expori Crop Sub-Sector

Prior ic the assumption toc power of the present

government. parastatales controlied 2l1] activities af the

i4




axport crop secior.! Since then, theee controversial
agencies have been reorganized snd their activitlies
éﬁrt&lled. Thue, two sgriculiural export crop markete Are
gpeciftied in 8 simple way., Both crops sre produced for
domestic consumption and for expoarts. FProdecers are assumed
o bemfac&ﬂ with & welighted average of consumer and export

prices in domestic currency terme. The eaullibrium

conditlons and price relatlons are shown in eguatione (B}

and (T
o S = TS o T . O Y « N« S, = O qnfp p B Pﬁ p* T < T o mﬂ}
F S cakall's Tk UL S et e RS 4] e el W | e 2 i - e
B A L X ) X
".lu[.l.""l 'E'L:‘P:: ."L‘.FD11""L'-I.F‘W.-PEIJHJ } + Kl.il:.p'l.:l} {El

gl X = =% = 0 E.
whers p. = Boo. + {1 BE; ¢ B = (g, + 9,1/9,

o 1l 1 1
B s epﬁ
Qe lPLs P i Py s P P Ppa P P) = agtE:.Pz PLlpE,_E,pf,p B W }
o+ qgtp = pL,P:. :an;PH-PG,mHﬁ + Kﬂfpz} {7}
where o_ = B.p. + (1 - B : B.= (a¥ + ¢%isa
E =T = & = (=3 B b= &
p: = Epg

Export guppliee are sgsumed to be 5 function of the

world price in domssLhlo SUrrency L=rme. Congumer Drices

"These are the United Cooenut Dil Mille (TNICOM) and
the Natlonal Sugar Trading Company (MASUTEA).

L%



SSTVe U0 equilibrate the markete. It shonld be noted that
aside from rice and corn, a eignificant user of fertilizer

inpute is the sugar industry.

Urban and Rural Incomes

Urban {m%)} and rural (m2) nominal incomes sars derived
from the producticn of the six agricultural comipcdities and
from non-agricialtural sctivities. Hon-agricultural incomes

are acgumed Tixed. The income equations are:

U T B mow :
B S S Me, v Bb A s WD o ke B (8)

e i \ N _
D" = 2gkl-00pemi (-8 0pc0 e ¢ 1 zopi 82 (9)

where #ig are the sharee of the urbon population in the
Production velue of commodity 1 and Bz ig the Traction of
the total input value used in sgricultursl rroduction by the
urban population. The third term at the right-hend side af
(8} and (9} are the non-agricultural incomes. A more
elaborate income gemeration equation, if data were ;;adily
avallable, ie a breskdown of zgriculiwral incomes into wage,

non-wage incomes and agricultural rents. -

Following the procedure in the Erpendix, the nine
equatione sbove are differentiated. transforped into

percentage rates of chenge form, and solved ueing linesr




algebra for pric=s and incomes. The endogenous varlables

e

o IEU .I]JH
.:l -P'n.l ¥

E )
Pr'l- PGJ le Pul' pB.
Tost of living indices are computed for both the rural

and urban populatlone ag foliows:

|3
=

o
ok e B

where pio are the base prices, pa® are the new prices and

£i% are the shares of income spent on good 1 by consumer k.
Chanzes in resl incomes are then computed as the difference
petwesn changes in nominal incomes and changes in the cost

of living indsx.

iv
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I¥. Effectie of Exchange Hate Chenges

The resulte presented are limited to eounterfactual
eXperiments concerning a nominal devaluation of the currency
glngly and in combinstion with peotor-apeoific agricultural
Policiee. The base data are firaet discuseed followed by the

simulation results.

Bage Data

The base year for the model ie 1838, The deta for
quantiiies producsed, consumed, imported and exported and
thelr corresponding prices were obtaired from the Department
of Agricuiturs and the NEDA Agriculture otafi.v Table 2
shows lhe bsee guantity and price data. The study makes uee
of elasticity estimates for rural and urban demande obtained
from a atudy by Bouls (1889). supply elasticities are
however a problem. The supnly elasticities were satimsted
econometrically using time eeries dats provided by the HEDA
Agriculture Steff, Ordinary lesst sguares were uged in the
estimaticn and only the estimates which coincide with Enown

supDly behavior were unsed.

here neceseary. quantities wers converted ta
equivalent unite for coneistency. For example, one ton CETS
of sugar le egual to 0.082 tone of gugar in 1988,




Table T
Base Datm, 1088

RUARTITIES (thousand metric tons)

Produc— consumption X - im-
tion urben raral feeds orte poris

rice SaBT 24308 3120 »a o 152
corn 4428 383 865 31427 = 25
livegtook* 1671 1081 =20 = - =
coconut®* 1348 113 207 - g3z £
sugar 1368 TER 468 - 143 =
Tish 2270 1215 1007 - 47 -
wheat - 41 T - - o8

chengs in
atocks

-57
&3

e

PRICES (pesos/metriec e i)

Pro- con- world world ave-

gucer esumer (3/MT) rage
rica 2140 6870 301 G34as =
COrn 2T 38 4520 i08 2278 -
livestock = 31450 - - -
cooonut - 15402 B20 Iﬁﬂﬁé 13572
sugar - 8170 427 8900 g§24¢
fish -~ T35S 23358 ZOZBT -
wheat - 4758 226 4759 -
fertilizer e 36 2873 3631

4833 id

Source: NEDA Agriculture Staff
Depsrtment of Agriculture

¥ excliydes deirv snd egg production
¥¥ converted to coconut oil egquivalent

18



Because of these limitations, the study has to content
iteell with the assumption of no esphetituticrn in Froduction
betreen most Bectors &t the moment umtil estimates of thegs
can De derdved. Income and expenditure patierns were
derived from the 1958 Family Income and Expenditurse Survey
(FIES). appendix C showe the income parameters derlved
from the 1888 FIES and the elasticities which wers gzad in

the modsl.

Simulation Results

this gecilon presente the multi-market effects of a 15
pereenil nominal devaluation using the model described shove.
The Tiret coluwn of Table 3 showe the basee valuss. Toa
second column »resente the resulte of a devalustisn alone.
it can De esen that all prices increased with & devaluation.
A Bmall increaee in raral real incomse ie notsd becauge of
the looome gsneration effects of price changse and rising
SXport esrnings. Urban incomes declined by .58 percent.
This re=sult should bz interpreted with n~zution since = Llarge

-
Proportlon of urban income ie derived from non-s@ricultursl
activities which ie fixed in the model.

The decline in the production of rice, corn and sugar
ig due to the fertilizer coet which rose due to the
devaluation. For pugar., the stimulue of & devaluatles gse
oot eufficient To compensate for the increaged input cost

Livestook output alec fell as the price of corn inpute

20




inoressed. Corn inpute to livesiock declined by 1.21

percent. Only flsh and coconut registsred increases in
output - an expected result becmuse of thelr export
orientation and negligible or no relisnce at all on imported
inputs. Overall total demand for these commodities aleo

declifmed. Tofal export earnlnge increassd by 3.00 percant.

An Entereﬂtizg exarclss would be to suppose that the
government tries to cushlon the ippact of a devalustion by
Eeeping the domestic fartilizer price cénstaﬂt at the base
level. fssume aleo that funde for the fartilizer gabslidy
are availaple. The resulte of this eimulation is shown in

the thirxd column of the Table.

Compared to the resulis on column 2, eignificant
irprovemente can be Been in the real incomes of the rural
popilation though the income growth of the arban population
repaine negatlve, Price increases are gmaller when &
devaluation is accompanied by the subsidy. Furthermore, all

MILBULE eXxoept that of livestoank increassed,



Table 3
Simulation Hesults
wHith
base 15% Deva- fertilizer

Va Ll loation puansidy
PRICES/EILO ANTD THCOMES
rice retail oDrice B.87 §.05% n.61%
corn retail price 4,62 6.79% 0.52%
livestock 31,45 2.T1% D.41%
Ccooonet 15,40 &.05% 3. 40%
pugar ;o & K8 0.54%
fish 18,58 0.26% 0.24%
wheat 4.7H 4. 80% 3. 20%
urban income {(real) 4EE —G.QEE -0, 18%
rursl Ilncome {(real) ong 0.01% i, 8%
PRODUCTION (thousand metric tons]
rioe EEET =0, 32% 0.27%
corn 475 -1 . 08% 0. 25%
liveatook 1871 =1.80% ﬂ 10%
SO0 ‘*46 1. 25% 1 ¢T“
sngar 1383 -1 . 968% 2
fish 2270 G.06% . ﬁbﬁ

rice hE

TOTAL DOMESTIC DEMAND (thousand metrie tons)

53 ~{.35% G.28%

CoOrn 1248 -3 528 0.558%

iveatock 1571 =1 .850% =ip. 10%

fadsinis 3IT —-3.82% -4, 27%

SUEaY : B gt A e .0B%

ish 22583 s LA Py -0.01%

whest £8 -3 . 00% -3, Gk
e . b e s . s, . ., . £ o ks e A G e it i et e Tt S S T iy Cpra e

corn inputs to livestock J14Z2 -1:21% . 01%

EXPORTS (Mil-$3 TH1 20 00% 3. o%
IMPORTS (mil P) E:

rice 1155 15 . G0% 15.00%

oorn 2T 15, 00% 15.00%

wheat aTe 11.55% 11.55%
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% 218 mainiy due Lo a decreage in livestock

-

demand, If may De noted that this decrease in demand is due
to & price elagiic demand and negligible linkages in
consumptlion with other commodities. On the supply side. the
cushioning effect of the subsidy on the corn sector is not
sufficient toc L[ift the livestook sector to & higher output
level. This result shows that the eorn eector role ms feed

provider cannot be ignored.

Y. Concluding Remarks

This paper has shown the effects of a devaluation on
agricultural markete using a multi-market model. The
counterfactual expsrimentes show thet agricultural markets
recspond Lo a devalusation depending on their trade

crientation and their linksges with each other.

It 1 also shown that a devaluation improves rural real
incomes., A more favorable reeult is obtained when
devaluation is accompanied by & fertilizer gubesidy which

maintaine fertilizer price at the base level.

AtTempte to improve the model should include estimation
of crose supply elasticities. The model above is fully
operational and is installed in & perscnal computer. An
update of the base data would however be necessary for

actual Tield applications.
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The model can be extended by attaching a small
macroecononic model which, for exszple, makes the exchange
rate and non-agricultural prices and incomes adjust to other
macroe variables as money supply, the budgei deficit or the
interest rate. By thie, the aicroedcnomic impact of
macroeconomic stabllization polliclies can be exrlored more

fully.
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Appendix A

Thie Appendix presents the algebrs of a multi-market
model at a falrly general level. The purpoee 16 Lo show the
irput requirsment and calculating procedure. For ginmplicity
it i= written without the instituticnal Aetails.

The core equations of & multi-market model are shown in
equation {(1). The left hand eide i& total suprly of the ith
agricultural product from ¢ regione. The right hand side e
the sum of the demandes of L consumerg plus the net foreign
demant for the ith commodity:

8 - S iy | . =
1) £ Uy T olpasy F Xy 3l =1, Ji D

r=1

Differsntiating (1) and rearranging these transferme
the equilibriue conditlons in terme of peraentage rates of
changel:

r E  kik ®

8 i
= TR A |
2.] ET::ﬁiqi Ek:].#iqi + llﬁj_:';l » & Xy P R 1 4

N - R SR

whers g, = 2 T Yy

gy =gt /28 ot

- 5 Ao L

L e L

- B  rAEg r\.I.: k e Ll
and -ﬁrzlﬁi — h-k.:l;si T ;1 E

Equation (3} is the supply of the ith commodity From
the rih reglon while (4) ehowe the demands for the ‘th
commsdity by the kih coneumer:

Wariables with "~ indicate percentage rates of
change, &.8.,; Y=dv, v,
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T k
3] qt =it q.'itpir LR B | P’n.ﬂ
R ) k
‘I'} q‘j - q.itpli i m owcp pn! o J
where p1, ..., Bn are the prices of the commodities and mk

ie the income of the kth consumer. The supply function is
agpunsd to arise from srofit naximization eo that (3) may be
thought of as the derivative of the profit funotion with
recpect To output price. Demsnd for the ith commcdity may
be thﬂughi of as arising from ntility maximization.

Tha incomes of the uih consumer are derived Trom
agricultural produciion and non agricultural activities:

£~

v R._--l-:l k 3 h . -
= e Ejpjzrﬂng + o I = T s b

AT

Aacre Lhis § parameters are the sharee of consumer k on the
production value of commodity 1. It should be noted that
the specificaticn of the income equations can be further
broken down into profit and wage incomes. In this case a
Bapping from size to functional distribution ie neceessry.

Differentiating (3) and (4). and substituting in (2)
vielde the eguationes used in the computation procedurs:

61 GELyEaelTh - 3E TT etebup. -3l gt = olE,

p=1%3=1%4511 7 gy 1%340P;
where
¥
I’Id = ?%é_t_lfé_}‘
r r
ﬁPj qi
ﬁqk e ﬁqk nk
! i i R E i =
Eij - ""__'I:__E_J': I'I'i i _:‘——._E }
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are supply, demand and income elaszticities regpectively,

Differertiating (5), Betting dgi ='0 and rearrsnging

trangforme the income equations intc percensass rotes of

chang=,
k
iy 1 s S s
TJ n — "'l'L-{-.rj 1 _“_15 Lrs ':Ej.'lp-: = __;-E' Iﬂﬂ

and shows the income generntion effects of changes in
agricultuarel priloes.

Equatleocne {6} and (T} form a syvetem of r + L linesr
equatione with the eame number of anknowne, pi and mkE, The
exogenous variables for thle generic moadel are the non-
agriculfural incomes, me* and net forelgn demands, x:. This
Syaten of squallones is of the form,

- -

Fp = Bx

where ' is & vector of endogenous variables, x ie a vector
of exogenions variables and ¥ and B are ccefficient patrices.

Inverting N, the soclution ie

- -

vo= W “Bx ~

From (6} and (7}, one could see that the model rasuires
base data for prices, guantitlies, incomes, own and cross
elasticities of eupply and demand, income eissticities and
distribution paraneters.




Appendix B

¥ariable names

Prices
S - ®
Pr = Whodegaie price of rice 2 retail price of rice
L G : % : :

DC - priducer price of corn - retzil price of corn
Bhcres price of livestock PH - domestic price of whent
s e o 3

Fu - ave peice of coconot pu - consumer prige of ooconut
*

P, — ave price of sugar P, - COnSumer prioe of sugar
By = price of fish B, = non-agricultural price
F, — ave fertiltizear prics & = exchangs rata (P/%)

';j it e - o
P, erice of domestlcally produced fertilizer

I B g :
B, - vrice of imporied fertilizer

I : i S
pu - import price of wheat in domestic currency

A £ 1 4 =
Pu - export price of coconut in domestic currency

. _ :
PE - EXport price of sugar in domesgtic currency

X o )
Dy = =Xport price of figh in docmestic currency

1} . =, s o y
pn = import price of whesat in foreign currency

b ; B : .
Py = aXport price of CcoConut in Torelgn currency

b : N ' = )
P, — expori price of sugar in forelgn currency

expord price of Tish in foreign currency

o)
k7
[
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guantities
B, = rice supply a4, — corn gupply
qg - urban rice demand qg - urban corn demand
B : 34 ;
g raral rice demand A riaral corn demand
qg — corn demand by the livestock sector
P livestock supply Qe - fieh supply
qg - urban Iilvestoock demsnd qg = urban fieh demand
QE = rural Iivestock demand aE - rural fieh demand
q_ - sudar supply q, - coconut supply
1] i E
qs = urban sugar demand - S urban wheat demand
qE - pural sugnr demand qE - rural wheat demand
qE - urban coconut demand qﬁ— rural coconut demand
Ku - coconut exports Et - fish exports
KE - BLEAar exporits In — whent importes
EL_r - rige importe Iﬂ - Ccorn importe
mﬂ - urban incoms mB - rurel income

e,
tr - trade and transport margine in rice
Tt~ trade and transport marginse in corn




Appendix ©

: Table €.1
ELASTICITIES
BUFPLY
rice corn lives coco sugar fish fer:
rice Bzdd: 0000, B oan o 00 000 080 -0.31
Corn G.00 0.25 0.00 0.00 ©.00 ODO.9D--0.%B
1ivestock 0,00 -0.22Z 0.23 0.00 pD.Oo0 D.00 O o0
coCo C.00 .00 D.00 0.310 0.00 6.060 .00
augar =000 .00 D.00 D.00 0.17 0.00 -0.43
Fieh .00 0.0 £.80 2,00 0.00 0.23 0.00
DEMAND
UKEAN ¥loe Gorn livee coco eugar fish wheat income
rige QU2 006 £.98 0.11 0.05 (.02 087 O.0%
COTn T 05 =131 LiOs plE 0.8 .03 0.0% =0.31
livestock 008 ©0.00 -1.87 '0.01 0.01 0.03 ©9.01 D.61
Fatslats] .43 0,02 0.0 -1.28 0.04 ©O.01 0.04& O0.52
EUgRY D24 0.01 0.05 0.06 -1.04 0.01 0,03 .47
fieh 3. 08 -0.00 0.00 -D.01 -0,00 -1.086 -0.00 0D.82
Wheat g.fd 0.0z 003 0005 D02 0.00 -1.07 0.48
RURAL rice corn lives coco sugar Fish wheat income
rFlce —D.S? .13 0.02 0.08 0.0& 0.01 0.03 0.172
cornp 45 -1 .83 0,03 D.14 0.07 0.03 0.4 -0.44
livestock ﬂ 06 0.00 =108 900 0.01 0.00 G.01 0.81
CO0o }.71 0.20 0.91 -1.88 D.06 ©.01 Q.03 O0.07T
BUgAT B 42 405 G092 Bogs —31.317 .01 0.02 8.45
Iiszh -0.14 -0.02 0.00 -0.0% -0.01 -1.07 -0.00 1.03
Whasd Boas O0-08 oo .04 0.02 0.06 =-1.10 0.48
conn sugar Tfish whest
Trade elasticities e 0.2 0.2 -0.E
Source: — Bouis, H. (1881)

- Econometric estimates
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Table Q.2
INCOMES (in percent)

Sheares in agricultural incoms

oroD 1ive-— 458
farming etock
urhan S 10e [ 1 B i . 184
rural 0,854 0D.7TTS 9,206
total L. UKD 1,890 1,000

Incomes DY source

pEri non-ggri

cultursal cultorsl total
urban &, 2508 0,.5482 1.0000
rural 0.4020 0. hEEG 1.0

sonree of bapic dats: 159828 Family Income and Expenditure
survey, Batlonal Siatievics Uffice




