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Although -primary products, i.e. » .from the-agricultural.and. ;extmqmve
”fr" L

;_agotovs, comprise a large portion of merchandise exparts of .most_developing-.
-countries (or. "less developed,. countries", LDGs for -ghort), .it -is frequently :
the:ease that. conmodities of. {.yawmg;degnees -of . processing based principally
on.these primary products. are also.-being ;e:cpqrted.i:_l; Examples of export .- -
commodities: so related come easily to  mindy . -1ogs-;, lumber , plywood-and ‘other
wood: products; ‘metallic. ores-and concentrates, ingots.and various metal - -
products; paw and refiped-cane :sugap; rubber.and. rubber Jproducts; copra,
coconut oil,-and other coconut-based commodities.. ;The .interdependence among.

-«-Aueh products is generally.ignored or assumed away in.most existing empimical

studies on LDC export behavior.2 Thus export. supply.-functions.are usually: -
estimated and analyzed ip refepence to.highly. aggregative commodity classes

OR.*0 individual export. commodities considered. independently .of ‘one angther..
his s clearly unsatisfactory.dn a sitpation where the cross-substitution ..

~-effects among related products are significant. . The estimated export.supply,

- elasticities may not then.reflect the.actual. responsiveness of. exports to.past

changes, in the-price and actiwity vapiables or.be relevant in the quantitative
agsessment of the probable effect.on: exports, of policy changes or external . -

disturbances. affecting these yarviables. - .;q ... S e

riy iy, The objective of this paper is to examine.the interrelations among produc-

= -tion, prices and exports,.in: the markets for. two related. export commodities «-



one being a pmmary product and the other a processed conmod:.ty which uses

in production the pmmary product as prmc:.pal materlal input. A "small
country" model is presented tha}: spgclf;es ,»_J.l_':x_:addltlon to the two export
supply functions , a domestic de;l;'xd’ equ;':n:ion for the manufactured commodity,
a fixed coefficient technological ‘nelation, a price equatigp:lin}cing;,the, N
demestic priges;of relevant commodities, and eertain identities,- Some compa-
vative static.properties.of-the. model are examined,-bringing out the.negative
;indivect -effects (pesulting from the. interactions;among the endogenous:varia-

_/bles).of changes.in the exchange.rate and,foreign currency prices on expert

.

response and ideptifying the. parameters that determine.the magnitudesof the

-

Wply ;elasticities based.on: sing;ggxequati@zgwodels .
Under.certain conditions. it is.shown that af}ctrrency;—_dex_aluatienumal‘_d}_.f;avor
an increase.in exports of the processed. commodity: relative . to.the primry-

::Yproduct.;,tglﬁ.;.,guch.-;a case the‘well,.slmcwn,teﬁdencyf-q_f LDCs to overvalue:their

. ;~gurrencies. has. the. effect of disc:}iminating.' against.exports of procegsed;comm
dities among: .pelated export.produats.;:: cal e tams

- In application:to Philippine’ exports.ef-copra:and-coconut o i}, the beha-

.vioral equations- of:the mode)-are estimated using annual data:-in: the postwar
period. ' Comparison of the direct -price effects -peflected inithe estimates of

cithe struwcturl.eorSoiclants with the‘_:_‘tgtq,l‘; .effacte; as indicated by the ‘corre

.. ponding. reduced. form.coefficients ;. shows evidence .of ,stmné -intepraction. effec

-..14In the case-of :copra export supply;:which 4s.found to be :own-price inelastic,

the-substantial cross-substitutioen effect menders pega tive the net.effect of

an exchange rate change. A corollary.finding is that .the net response of

- tcoconut oil-experts toa currency. devaluation is substantially positive, imp]

. that the,widely pbserved overvaluation .of the Philippine.peso during the pos



period has unduly favored the exporting of copra (the primary product) rela-

tive td codbilut oil (the processed commodity),' “-w o liienTl
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Commodity A is a prlmary product that can be exported d1rect1y or processed
ol vsdnan: [igme el

domestically into commod:.ty B for home use (either J.n fmal conswnpt}on or as .
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an intermediate product) or for export. Assummg no barmers to _export t;\ade,
i s wml 3, ; ;

the export supply funct:.ons may be represented by
(€) " £ )

X, = f(R.pP*

A Pras Ta) (1

;;xﬂ‘_i‘lf::-.igfgg.?;Bf?i‘n?hkz?,\;xn{)ﬁ:'; ER ST

ypgre, 1n} reference to elther _A or B O _i,_‘.
T quantity of export flow
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R = exchange rate, in umts of domestic. curreney per unit of .
foreign currency
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and the signs of the partial derivatives are glven by
{ ) v
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i ro ;T basde.assumption underlying equations. €1 ) and. (2)«is that ; fromthe
point of view of the.producers of -edthen scommodity > the domestic:and Fforedgn
mar)cets are not perfectly substitutable (Bautista forthcoming) For any
given output of each commodity, the amount exported J‘.s determned by the levels

{3) Y
of the export price in domestic currency and the domesnc price, which proxy
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for the profitability of exporting relative to domestie sale:) & more restric-.v.;

tive formulation would be that the share of exports to total production X/Y
foboll adb

of each commodlty depends solely on the relative prlce R P*/P ; this is “the

Fesho g F oo
case of the homogenous export supply functzon.s Fbr the small country, whzch
TRt RPN . Jl|1L.) i sborevi . K <. {J:‘ [l
is our concern here, P* 1s exogenously determlned
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The domestlc maxket demand for the processed good B 1s given by
GETLE B> SR s AP AR . s oh
= J(PhB, PC,E) (3)
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where

amount of home consumpticn of commodity B

o

Goceer T el tla i T
PC price of competing consumer products (or a general price index)

"

- ,i“!

E = expenditure or income varlable

and j, <G, j2 >0and jg > 0. If B is an 1ntermed1ate good equatlon (3)

4

would represent a derived demand function.

Considering the low level of process;ng that typically chpqpchendzes LDC

manufactured exports, it seems reasonable for present purposes‘to make the simple

assumption that B's produstizn technology is of the flxed proportlon type

Y, = u.H )
VoL ' '
e

where u is the yield per unit of the 1nput A and H is the amount of home

consumption of commodity A.

Assuming zerws imports: and'‘changes in stocks for either commodity, domestic
consumption plusithe amvunt ‘wsikported equals total production: - = “E % bk
Dpepen ,;—gr;.?»' PRI SO
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::Ta close the system, a-price equation is postulated linking the domestic

prige of commodity A to the average revenue from the production of B and any
bysproduets Z: ... . . . .. .

Aol F sdal s et R L Uz udPs

bA hp tSPZii-oMM (7)

where PZ is the price of by-products, s is the yield of Z per unit of iﬁpﬁf'a

and HM stands for the marketlng nargln and productlon costs other than PhA

Equations (1) -~ (7) contain seven endogenous var;ables namely,
Ce AR EE
L ] AOA
PhA’ PhB’ H,, HB’ and Y . DoméStié-output of“the‘primary product A is assumed

A! XBS

predetermined (as are the remaining variables of the model), which allows for

the following poss1b111t1es (1) ex;stence of governmental restrzctlons on
{ .\ vt v o

domest;c produotlon ‘e. g loga 1n some Southeast Asian countries (motivated
in thas 3ase by env;ronmental concerns and the need to promote exports of wood
X PN by e R U -\a Hu Fre G

manufactures); (2) long gestation perlod charaétefizxng the productlon of some

LDC primary expsvts, especialiy tHe perennglal"éfiops 'a‘«‘n& mining products; and

(3) other reasons for the wldely observed 1ne1ast1c supply response of primary

v

‘ ?w‘;:X& can’ be~expla1ned endo-
genogsly in .an. essentlal way, i@, 1nvolv1ng~ptber varlables of the model 4
The system is statlc in that full adjustment of the be“3v1oral equations and

',“-l/L LESIEY SRR IS oy 1"7,'

clearing of markets are attalned in each time perlod cons1dered
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3. Some Comparatlve Statlcs

gl - s
iis i ¢

In exam1n1ng nod Some oomparat1ve stat1c propertles of the model our '

DA 'b"lz:.""". .
ma1n 1nterest 1s 1n the export response to changes in the exchange rate and’
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forexgn currency export prlces. Cons;der fzrst an 1ncrease in PiA, the rest
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of the exogenous variables assumed to remaln constant. The dzrect effect w;ll



be'4h Thobease in the’qiahtity exported of commodlty A}’ this in' turn will
rediacd the amount avdilable for the domestic production of commbdity B, which
is part of an adjustment process producing a secondary or indirect effect on

Xﬁ%and additionally a cross;Substitution-effectzonfxB,lamong other interaction

effects.
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The _total, effect of a change in A's fbrelgn currency export pr;gg on the

amount of A exparts is given by> .

ax,/x X
f"‘_"'.’j-'.’e:'::' \' i e s H):’r—-——yé—;—,—”‘A—:—o xA MT( :' ’~s s ::_H - ;\‘. t -~ (8}
B I TV PR BT B SRR LRARBR e R I E R SRRSO B SRR SRS SR

W

FEASR U ¢

R I o T T B 2 YU N N O N l.} R o SRR RPN PR P TA S §
TS IO E AN UL S SR TE P O RS TTOLNI & AU RY .on.aJ’Vanh. X : :

PR SRR S SPNR  7 SRR S RS b 2 e iy . Bor o yBUBO
“eppHy*inp¥y B Hy
"-.c L AL S0 SRR AT SlAan ool

"and ( f R P* /XA) A's export supply elastlcity w1th respect to its
SO ' mo "v I eXpOPt p!’&ce RN S10 LI Ve SOt ! ‘ BRI RS TRE SORRE T RIS Xt

Fop nhA( szhA/x ) = A's export’ supply elasticity with respect tosits: il
domestlc prlce
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( glR P* /XB) B's export supply elastzc;ty Wlth respect to 1ts
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; (zg /X ) B's export supply elast;city w1th respect to its RPN
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......

( g3Y 1Ry ¥rd B Ekpdrt siupply elasticlty with’ Pespect to domestic™
mﬁmﬁ,‘ . :
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ehB(=JlP /HQ) = B's own—price elasticity of domestic demand.

The term 1/1+a is an adjustment factor that should be multlplled to the

part;al elastlcity_n to obtaln the total effect on XA of a gzven change in

PR The necessary and sufflclent condition for @ > 0 is that Y, - n yB¥B 2%

which is llkely to be met in practlce. . This will be assumed from hereon, .
coeoalt S A oA I S U ARG E S RS Sk T I R et M R4 pEo

in which case the adjustment factor is less than one. The indirect effect .



is negat,ive and. n, (representa.ng the direct effect) will overstate the: 'true"

export response given in equation (8). ~This upward bias is larger the higher
is the (absclute) value of oA the lower: B's domestic demand and -export supply
elastiaitiesiwith: respect to its domestic price, and the higher the proportion
of A output.being:exported. - . ol uoeroa T s FLCTIONE S

The. effect.on: Xy
SRR ) OY 5. SRR TI P x i :.‘:g,‘;._,,,., R o .

Xy/%p : A (ehB gp * " /H ) | )
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can be shown to be as: follows: .. -

With' ‘ﬁ X 'Y ‘agaih’ k'<0 Ahd the' effoct B the amount exported of commodity B

B
is neéativé. " Thids' 4n fncreddé in the éxpdit price ‘of A'will have ahi’unfaverdble
infliuencé on %
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“Which, from’ equatidn‘te), i¥ in part detérmined by the magnitude

of A's'e¥poit ‘Biipply elastidity'n i’ R
“Bénis{dering noW an incrédse ih thS ESEEIE curréncy’ export pride of éomo-

dity B (the other exogenous variables of the model remammg unchanged) the ’

cross-substitatich ‘effect on- X ‘{8 given by

S fg
dP*/P* ._‘l( HB

. (10)

which is negative, recallmg that 'K <.

The total effect on the amount expcr'ted of commodity B is

— =
v '\v
i

CUEET (11)
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“depending on.the.relative’ values of “the é]’.—éstic’:ifie‘s'nﬁgi nhé and nyB, e

and- export share in. the domestic output.of A.- The: "adjustment “factor”

+328-48 equation (11) can-be less than or greater than one, 'arid ‘hence

the.direction of -the indirect effect én'B's export response is ambiguous S

While changes in foreign currency prices represeiit an extérnal in= o

fluence on exports of a small country, variations in the exchange rate,

vhich also affect export supply through the mduced change :.n local cur-

[,\,

rency export prices , are in the domm of domestlc polzcy. Within the

framework of our model w rate change is analytlcally equivalent * "

L

to a simultaneous proportionate change in the foreign currency export

prices of A and B. From equations (8) - (11), it is.clear that ,fgdependingg-%:

_._he_:_cpqrt.__sprlyf of eltheg qog:modlty may respgrgg;:.ggg_z,tlvelyf or:negatively:to:.a

change in the exchange rate. One cannot m‘xle{._ouj: .therefore ;a:perversely

negatlve export Jresponse 0.8 curyeney devaluation -in:a small countyy -with

MY

Ve

1nte;jz'ehtgq gx)gort‘ Produets. . . Lol e oo sl En
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Under the assumption of homogeneQus .export supply functions vy

Dpac Pyp = DB and n . = 1, in which case

yB ST
dXA/X A . 1 , \
dR/R = %A q A n_.n
1-( XA é :,'l F XB’ B} N R A 4 s
ehsfla  enpils
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drR/R . (nxAXA . anXB)I
ne™a  ShE'B
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(13)



As might 'be’expected, the net effect of an ‘exchange ‘rdté ‘change on.the
/amount exported of either ‘commodity is lower than what the ‘partial ‘elasti-
citidsimould indicate. The magnitude of this upward bias is related divect-
ly.:te:the expart: shares.in the domestic production of A'and B , and invep-
sely to the iown-price elasticity of demiand for commodity B. ' From equation
(13}, B's export resporse is also seen te be dffected negatively by the
induced -change dn:X 5 -thisiresult ‘is ‘not surprising ‘dince ‘any incredse in

nothe: Amount: exported: of the primary product' (due’to $ay | &' devalustion of
the:domestic. currency ) implies ; under the S&sumptions’ of the model’; a com-
mensurate reduction in the output of the processed commodity B These ‘con-

siderations would seem to warrant the conclusion that the effectiveness of

currency devaluation’ inzimproving: the: trade- balance of develbping countmes

»oigrreduced by the:interrelated nature of some of theiw principal export
1L B?Oducts. A B ST T S B U T AEr T T A e G S S e PSR TI

piiibetaiid
s+ i +-From equations. (12)-and (13), the relative “export’ respofisiveness of

commodities A and-B to’an exchange rate:change is given by “t - -

sedingenn e XX

aR/R_ . 1

AL T e ey de/xB ---n*B/nxA -~ XA/HA BRSSP L O 1)
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which may. be.positive or negative according as n p/n, is great’éi"or ‘less

than XA/ A Prom a development pollcy v1ewpomt ‘ 11: J.S also of mterest to

CAETRUNTRLET S A% SRR PRTNPCUE St b S Lo

see whether

TSI

TR L RETA AT
xB xA =X /H 1 or equivalently

oodn v st T '/ LT TGO eI s e e (15)
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. ;»_ghg‘[gre,_ggqxg .price zgg_sponsiveness of LDC-entrepreneurs in activities:invol-

+.-¥ing :higher degrees of processing, then:curvency devaluation wauld : favon

an.increase in the amount exported .of the processed commadity B relative

::%¥osthe primary product-A., .In such-a case cwrrency overvalustion, which-

ig prevalent :among developing.countries (ef. Littley-Scitovsky and Séott,

";910&},,),gf;‘.§eqtivg;l,y, .discniminates against ;the -exparting - ofi iprocessed commo-

1. dities among related export praducts. This exchange rate. pthyf mld then

e E—

.be contrary to: LDC poliay.efforts to . lessen primary product. expom:a; in
M M

afaver,of manufaetured 809‘13 s ta ocned oo aelt ol eeiyorbon 9FF mpnneu
R T SULES TR S E VRN N LR (FY I LTT D Ao TeRp © et o ot mag hin enclyse cRLo
M. Appkication to Philippine. Exporgs: of,; Copra and Goconut odd: - awrvun

i-- The postwar.expepienge .of ;the. Philippines: with wespect to copra: (dried
coconut meat) and coconut oil (which is extracted from copra) praovides-an in-
teresting. gase. study.by. wh;ch;tp .il;.nstzzata.. empinically:and .giverquantita-
tive expression .tq.the interrelations among:preduation ; home consumption,

exports and prices of the primary product and processed .commodity described

+dn the above model. Copra and coco;mt o:..‘l, have long been major contributors
\ B "i«{
to the ccuntry's export earnings , accountmg for about 30 per cent of the

anopal. revenue . from merch@nd;se exports throughout most:of,the’pestwar. -

h(

pemod.7 ' The local market 1s also a 81gn1f1cant outlet for thqse cOmmo-:

Yoda. i REYIEF R

d:.ties absorbing more than one-thu*d of total production. e

Although roughly 60 ?er cent of world exports of 1nd1genous coconut

I3 mTAN
IVIURD AN 4 @ . N

products orginate fmm the Philippines, cocomxt o;l constitutes only about

CRY ;
) . = X SA, T
T

e
- i -

A
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14 peruc;ntﬂéfﬁworlditradé in" fats and oils. “Becduse of ‘the strong: subs-
titutability of coconut oil in the intergational market with other vegetable
oils and perhaps’'also with petrochemical products tised’ifi- thé manufacture

‘of "Synthetic detergents: (Librero, 1971), the volife 6f: Philippine’copra and
coconut:-oilexports can:riot be considéred 3 majérideteriminant 6F the iftep-
national prices of:theseboommodities ~iiTn=é621 equivalent terms United States
imports: of :Philippine . copraatid ‘coconutinilireprescnt 1888 than 10 per<éént
of thetdomestid consumption 6f soybean’;: cottofisded dand groundfiib 61187 'Simi-
larly-, Philippine exports-of copra-and cétonut oilto' WeBtérn Bifope consti-
tute a‘relatively-small ‘6omporent (sBoiit 15 'pér cert) of ‘the l&tfer's annual
conisumptien of ‘vegétablé 6irs"(including palm kerndl, groundnut dnd-86ybedh
0ilsg)y ¥ -mtrirn DairmIsw B0 s e L oo s afdgns e oot T
svleviTn-d@pplying the mo&éi-téTPﬁirippihe'eXpéfts"bf”cbﬁi&*End*c&ébnut*éfr§>

thée behavioral relationships heed to be estiimated; ‘namely; the dxpoit sipply

f’ff.'f@,&f}_ ‘The ‘assuméd exogeneity of copra output is suggested by ‘the"
-followdng considerations: (i) -codonut is a perennial crop, requiring six t&
eiglit' yéars Froni -the time 'of planting fo't the ‘trée ‘to Beat "fruit; (i) the
ield oftdoeotiut trees has in the past not been ‘influericed by ‘eopra ‘pride; the
sigrificant” détérminants of “¥ield ‘(expressed in ‘tits per béaringitree) having
béen ‘Foind to ‘B the “level of ‘rainfall and occurrence of ‘typhoons "(Nyberg,
1968 ; pp'i “97-102)4 and (iii Y copra accounts ‘for about: 95 per cerit of ‘domestic
coconut production. The following values to be assigned to the technolo-

gical parameters of the model are based on the average coconut oil and
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copra meal yieldsi per unit quantity (metric ton) of :copra cmhedau =

=, 640 and :.8'% 380, - o . ' LI e PR
= - Tablerl presents the estimated equations, which.are all in-linear . .
form, . using ‘ordinary ‘least squares. (OLS) and twd-stage: least squares (TSLS)
on.-annual data for the sample period 1952-1973.° The variables appearing.::
-in the estimated equations.and ielsewhere in ithe:model are described in - 5
Table 2, and the data sources-are given in:-Appendix 2. -In:view-of an --
-.gdrlier finding (Bautista; forthcoming) that the:price effects on export -
supply of ‘cepra .and coconut oil extend-to the succeeding year i i@ linear::
‘fashion '(based omthe regression results of alternative specifications
on.lagged responses to price changes using Almon's (1965) estimation tech--
nique), all price variables have been expressed as weighted averages of
cunrent-.and preceding-yéar values with weights-.667-and. ..333 , respectively.
.. ‘Serial correlation of the error terms appeared significant in-the initial.
regressions for each equation and henge the Cochrane-Opcutt; (1949) iteram.:
tion -technique -was used, the. initial value of. the: autoregressive -coeffir. .. -
ciem‘:.:determined frem a :six-poiat grid search. : a5 Lin aibesilo
:~+ The estimated coefficients from-the OLS and_-,'I“SI.;S. iresults are pot mar-
~t;kedly different generally, suggesting that.the simultaneous eguation-bias is
-grﬁot«‘very‘;substantiai. Although . a few.of 'the estimates -are only marginally:
signifieant , the .aigns of the coefficients ‘ane 'as .expegcted and the implied.:

srelasticities (at the meam values over the sample ‘period) seem credible. :::

2 I P T £ g~ S - -
A A o S T RSO & BT P T LDt ormosa
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i.:Table 1

Estimation Results

C:'-lQxA = 79.6 + 3.093 RPXA* - 3.u50 PHA +. 541, QYA )
(2.18) (1.41) (-2.04) (6.05)
213 -.238 926
R% = .690 D.W. = 210  p = .402
Estimation technique: OLSCO St '“
QXA = 67.8 -+ 3.253 RPXA* - 3.367 PHA- + 539.QYA - - (')
(2.01) (1.48) (-1.99) (6.08)
et e Q2 =281 sl (@28 sr e
. i-'2 R NS & ST ora P e feenee T by I T R .

i BG= L6810 1DAW. T 2,08 ipos
ol ST R ES § ALERSETLT T L

‘Estimation technique: TSLSCO

R

QXB = -54.3 + 3.883 RPXB* - 2.399 PHB + .400 QYB (ii)
(-2.69) (3.24) (-2.98) (4.69)
1.721 -1.190 .753
& = .924 D.W. = 2.02 p = 214
Estimation technique: OLSCO
QXB = -43.9 + 3.432 RPXB* - 2,398 PHB + .u481 OYB (ii*)
1.521 -1.189 .906
R% = .895 D.W.=1.98 p = .355
Estimation technique: TSLSCO
QHB = 76.1 - .760 PHB + ,551 PHC + 1.195 CE (iii)
(.80)(-1.62) (2.02) (4.42)
-.427 .324 .652

R2 = 651 D.W. =1.73 o

. 368

Estimation technique: OLSCO

(continued)
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Table 1 (concluded)

;QHB = 83,2 - .779 PHB +. .504 PHC + 1.189 CE . . . .(iii'
(.90)(-1.78) . (1.69) (3.90), . .o
e =l 1438 .296 649
ﬁ’? = ,597 D:W. = 1.68 o = .43 | \_‘
Estimation technique: TSLSCO . . it

Notes: Numbers in parentheses are t:values of reghession coefficients.
Elasticities at the means are shown underneath the t-values.
OLSCO and TSLSCO are, respectively', ordinary least squares and
two-stage least squares, with Cochrane-Orqu;; iterations.
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e
. Table 2
. . Definition of Variables .
Endogenous vanables S D R Ly L =
QXA .=.4 mntity of Philzppme ‘exparts of copra, in million kilog;mme
drznomed ads

i 9"3,, = . quantity of Philippine exports of coconut oil, in million
R TR ki lograins

' PHA- =" domestic wHolesdle phice of copra, “in pesos per hundred
,kuomms Py mnm i Tooonmde ety vms) oul S rmIite

Srand [ERI e

" e

PHB . . = . domestic wholesale pmce of coconut, oil m pesos per hundred.
R A0 N S I klilo.g’ams_ .

QHA = home’¢onsimption of copra, in million kilograms |
SASQHB ¢ % home ¢onsuption of coconut oil,”in million kilograms

SR

QY8 = domestic prédiction of coconut oil, in millién kilograms

e B T TS Sl e
Expgenous vardables . ... .- L e T Eeaes

. ;RPXAN. =. effectiverexchange rate multiplied by the unit:value- (v.s.
dollars, f.0.b. ) of copra exports, in pesos per hundred
' ,-kilogxams c

RPXB*

effective exchange‘rate ‘multiplied by the unit value (U.S.
dollars, f.o.b.) of coconut 011 exports, in pesos per hundred
;kilograms : SRR

PHC = consumer price index in Manila (1965 .= 100)

QYA = .domestic production of copra., in million kilograms -

CE

-index of real personal consumption. expenditures (1965 = 100)"

PZ - = -domestic -wholesale price ‘of copra meal, in pesos per hundred "

kllopams
HM = marketing margin and processmg cost per hundred kilograms
s .+ .. of copra pressed . , n '




S

Eiaesd

e
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Table 3

: ':R»educed. Form Céefficients (TSLS Reéults)

[EATSES B ST

g,,dog,,;g;,'g”""""‘--ﬁ 'RPXA*  RPxB*  Exogenous Variables
Variables . .PmC QWA .. CE  PZ .MM

~~~~~

QKA " 77 T2 894 CTSZiame  -.308 625 -.662  -.962  2.748
. GAT) L (-.22T) (-,038) (1.07Q)  (-.076) (-.030), . (.049)

QXB i e -{1.’_“10 SIRTIOIN 2 L] 153 I -,5296 .o .209 Sy /- 532 oy 53’7 . -1 . 535
T (A.u08) U (L958) T (<.128)  (1.503)  (-.526)  (.069)  (-.114)
P 757 iqfee’ 7 Je38  001  -.025  .196  .286  -.816

PHB. . .264  ,997 JH2 -,039 . 307 . -.101 . .287
U (GAsh) 0 (Le91) (.48 (~.565)  (.293) (-.026)  (.043)

QHA Y saw’ t 2.9 305 Uats 662 .962  -2.7u8

QHB. . -,206 =777 . 441 031 . ---.956. .. 078 ... -,224
T (-loe8)t (L.30)  (.259)  (.252)  (.522) (.0i1) (-.019)

QvB V-t U yigle '1.876 U195 .ow0 w23 616 -1.759
(-.248)  (.324)  (.054) (.916)  (.108)  (.042), . (.070)

Note: - Corrésponding elasticities at the mean values are in parentheses.

e MRS PTREERN R A » 13 1 SOMNER Stiie:



- 18 -

obtained above. In addition, exports of coconut oil will be reduced (by
4.08 per cent), again as indicated in the earlier comparative static
analysis. The other interaction effects consist of increases in the do-

mestic prices of both copra-and coconut®dil (by 1.70-4nd"'1.54 per cent,

o zespectively) and. reductions.in -the .home consumption of the two commodi-- ...

rz,nr-“ .

S B EL
tles and . the domestic output‘of coconut o0il. Notice finally that thew1n43»~~

ducéd rise in the domestic prlce of copra has a negatlve feedback on copra

LTI
AN

exports, whlch explalns tbe qbserved direqtion. of the 1nd;rect effect.

Y 10 per cent increase in the export price qof coconum 031, with they -

i o ) ¥ {50 oy R Fooe )
other exogenous varuables remalnlng constant would eventually raise coco-
EAH

nut 01l~exports by 9 ol per cent, wq;gb gs substantxally lowen than the
dlrect effect of .a, ;15.21 per cent :mqreaso 1mplled by the part:al elasti~ ::

-

‘c1ty. ﬁcreover exporws of c0pra w111 decrease by 2 27 per cent via the
cross-substltutlon effect. As might he expected ‘the domestlc prices of
_the two commodities.will incneass (CW’“ﬂe ignificantly at that -- by neariyp
10 per cent) whlle home cocszspklon of coccnut‘clf will decrease (by 3. 9
{‘ ¢ per cent) : 5 ) { j\,:‘ .~_r:‘ L . A ; 3 rh ;

Can31der finally a 10 per @snt devaluatizn of the domestic cﬁfiéﬁci.' o

Wy IR seind vt ron i FoEA TG anth ange ol SR

As suggested above the effCCLS woula be 1dent1cal to that of a simul-
taneous 10 per ccnt increase in the foreign currency expoit prices of the
two commodities. Thus the direct effect on export supply consists of in-
creases of 2.24 per cent for copra and 15.21 per cent for coconut oil;
the total effect, on the other hand, is seen from Table 3 to consist of a
reduction in copra exports by .53 (=2.27 - 1.74) per cent and an increase
in coconut 0il exports by 5.46 (=9.54 - 4,08) per cent. The large discre-
pancy between the direct and total effects reflects the significance of

the interaction effects of an exchange rate change on Philippine exports



B - LI Ee

AT R ST

of eoconut products. . The, negative net response of copra exports illus-
trates, the possibility indicated earljer that the negative cross-substitu-

tion effect of a currency devaluation could outweigh the positive direct.

Rt T,

.gffect on certain export commodities of a small country., From these re-.
sults one may. infer that the overvaluation of the Philippine peso through-
out most of the postwar period (Baldwin, 1975). has favored the exporting
of copra at the expense of cocpnut oil exports. .. .. ;..
oy ¥ chronically, foreign exchangerconstrained LPCs: like the Philippines,

perhaps the importapt policy question has to.do not.so.much with the ex-.
port response of individual commodities to an exchange rate change but. with
the effect on total export earnings.. With constant.foreign currency export
prices oficopra and cocpgnut_qi;,_the:eff;gt onnepportﬂpevenue‘(in foreign
currency) .from these two commodities is equal to the. (value-share) weighted
avggage“qgfthgﬁprqpqptiongte3shapgesAin.gxgqrt‘quantities. Based on.the.
mean valyes over the sample period, the calculated elagticity of export.;
eamings from copra and coconyt oil with respect to the. exchange.rate.is
.%ggg‘qh%gh:;§;m?9hg¥gwep than either of the estimated ownrprice. elastici-
ties for the, two export-commodities .(.224 for copra and 1.521 for coconut

oil, from Table 1).  Thus failure to include interaction effects could re-

sult in 3 substantisl gverestimation of the effect of exchamge rate changes

on Philippine export revenue from copra and coconut oil. L

- ——TTTTT
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FOOTNOTES

%
Associate Professor of Economics, University of the Philippines

and".}l_.;lgjii;ti‘gg Research Fellow, National Bureau of Economic Research, Inc.

(New York) during academic year 1975-76. -Use of the TROLL econometrie.-

system has facilitated the computatijons: mde in this study. The author '
wi_st_t_l'gs:v_ o, gc_ggqvgleglgg,, also the belpful.cosments and suggestiens of:Douglas
Adkins and Donald Keesing, .and the research assistance of Lisa Horowitz..
Prelim.mary gggsigqg,_gf this paper were:presented at the Yale Economic -
Wh Center and the 1976 L‘conometi*ic Societyri’deeting at.Atlantic City.

LpCs at relat;vely higher levels: of. industrial development would pre-

suuably, have larger shares of manufactwred exports; .cf. Chenery and Taylor
v!42ﬁala Lyt

o 2The d':o.s’i_:mctmn between direct (primary),. indirect (secondary) @nd - -
'total effeqts as used in the trade literature, e.g., Meade (1951)and =i
Scott. (,19,5{7) ;. stems from the recognition of interdependence in foreign: =
trade. !;!ostof t_hgx ‘r.eleygnt studies, however, have been..concerned with
inpo_rg:_ demand or demand for a country's exports (assuming: infinite..
ela}s}:igji‘ty 9f export supply) as reflected, for instance, in.a’ recent sur=
veybyMageg(i?%) While there has been some empirical work on export i.
supply functions for deveioping countries, e.g., Stern (1965), Sheabam . i
and Clark, (1967), Baytista and Encarnacion (1972) and Krueger. (1974);°no. -
systematic analysis of interrelated exportgommodities: is provided:in: -
these studies. AR AP VI SR VRIS FIY S
3Tl'xis would be implied, for example, by a constant elasticity of
substitution between exports and domestic sale of each commodity. An

analogous result for import demand distinguished by source of supply has

been demonstrated by Armington (1969).
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Q;H?Ehg,same»hplds true. for: the other: predetermined: variables of the:
o model a5 specif ied aboves for which. the: exogeneity assumption may not apply.
~Eor ingtance, gﬁyméghggp;ansdbly hevﬁnﬁluenced;byzvﬁi;xaa; ST

.H,ESee Appendix- i; for the derivation of equation: (8):and succeeding:equa-

+. Edons.pregented .in thig:septions. - vis aveay «io el 1 o o
6 e o
.. -For. the homogenegus;export. supply- fun,ctionsean;,a 's 1sand:theicondition
s*;‘\jfis;?'ﬁ?t:i..sfied' L By KL el saro lows e3oLEaofe o natis oy vnated

-;:-.Z:l??si‘.?cateé «coconut.:and. gopra;meal (a by-pyoduet of ioil-extractisén)o
aqe%gwghptgepiimpqgtggt;99coqu§;pquuctﬁequrtss:bututheir‘cantributidns;
to Philippine export earnings.have been relatively small .(less than 4 and
2 per cent, respectively).

8see Librero (1971),

9The structural relations in the two studies cited are formulated
differently from those of the present study in that homogeneous export
supply function for copra is assumed and Librero's domestic demand func-

tion has as arguments coconut oil prices expressed in U.S. dollars, real

national income (in pesos) and a dummy variable to allow for a shift of
the function in the 1961 de facto peso devaluation.

10These empirical results may of course reflect differences in the
measures of the price variables used more than the presence of "money
illusion."

11

The reduced form coefficients from the OLS results correspond very

closely to the coefficient values given in Table 3.
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12One important assumption underlying each model simulation considered
in this papép-is thit; in keeping with thé éxogéndity of the Y, variable,
- ‘domestic production-of cdpra Pemiins conStént;‘qwiih~chaugihg'domestic price
of copra, such assumption cafind® bé true over a long period of time. Now
“-opratoutput  is- detérnined by ‘the ‘stock éf Fhuit bearing’ coconut trees.
Since it takes at least six years after planting’ for codonut trees to béar
“Ppgit - the “induced éhanées”iﬁf%ﬁéieﬂdogénodé”vaiiabfééﬁfinciuding>tﬁe in-
teraction effects) should be completed before six years for tﬁéféiﬁaiatién
rebifts oni "the total éffec¥§ ¥5 B valid. That this condition is Iikely
t8"Pe Fulfilled ‘is’ “suggestéd By thé’ ‘émpirical f1nd1ng ‘of only 4 two-year

{4 fength for the ‘price ‘SFEdetS on' “export supply.

fe s e
' > ¥l 3
YR SURRTE-at XL oL 0 kT FIREAS i)
. " s e - = o '1 >
s CIG B8 sasagyros R0 1D N T 0y e A Prmsrrait il
- ; - ; N TP e
DMy DASTRN LY IR0 viid o e s Vo i g
, . .
. el epy
Yrosmt caioe L 4 i ol
ey oo v M i b P i S Tt TED
v Es ! ; ; 5 =
i ax peTy Pl feey i LonTragma azas
§oy CBOIIERGL yEid 3 s yot SEL R ST
PRI e
= [
i
L
. . - A L -
Ao - KA UPs USSR (s OPRPR S RAf0 0 alnowil e toe gl IRV R
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APPENDIX 1: Notes on the derivation of the effects of export price and
exchange rate changes (cf. Section 3) .

Taking total differentials in‘éQUations (1), (2) and (3) and setting

dYA, dPC and dE equal to zero, e obtaln
= 13 P% . D et e e e
dx /XA : d(R P )/R*P et nhAdPhA/P T S N
= % «P% : N” el ot
dxy/Xp = Dy pd(RELVRI/RPL, + nypdPyp/Pyp + 0 Y /T, (A1)
dHB/HB = ethPhB/PhB

where Doas Dpas an, By g nyB and e, p are the elasticities defined in the
text.

"o Prom equations (4) - (795 holding Y,, PZ and MM constant,.

4y /Yy = Xy/Y

L2 p/Yp - p/Xp * _HB’.,XB Ay L 2)

ay_/Y_ = dH,/H
B’ B A"TA dPhB/PhB dp /PhA
Eliminating dHA/HA, dH /HB, dY /Y and dPhB/PhB in (ﬁ;) a?d”§2zrﬂqﬁ!
gives the following system of equatlons in matrix form
- s RSEIEERE-I-7s Vb T
— - | ™ & P% J/RePRTY .
: 1 0 -ny, ['dx /%, n_,d(R-P% J/RePES
n X,/H - . .
| ¥yBTATA 1 Pup (h‘qu/va T d(R P-e )(RvaB (A3)
3 Y% X ens| | Pna’Pma , 0
LAy fp Hp 4L - _ o i
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Effects on X, and Xy of a change in A's export price (in foreign currency):

i -p%_) = PE )= ;
Setting d(R P£.) = 0 and A(R PxA) RdP*xA in (A3), and using Cramer's

o ; dxA/xA .. Dy ( ) o IR
GlIL3T T ;QEF£;7F§:; L= —E*v EHﬁlerhB)“ R P (A4)

"'.,),L',.’ PR T PR i . i

where K is the determinant of the coeff;czent matmx in (A3) The expres -

A £ S STe g =

sion for K is given in eQuat:.on( Qa) m ‘the text, wh;ch upon subsntunon

IERE Y - ST i S L e { e i SR e
in+(A4) yields:dquation:(8).. "u T L TV g
axy/ ST 1
Sol:?n% forv 5?*_7—¥' %ﬁ“(AS? by Crémer s r?le nges'equatlog E%?p
dlrectly. g o T

T P S N A . i e AR P S, Sk
Effects on X, ‘'and X of &'thange in “B's 'export price (in foreign currency):

Set d(R-P% ) = 0 and d(R-P%,) = RaP, in (#3). By applying Cramer's

(z. At dx /XA - XE/}:B ‘.. N N )
rule to solve for a—'—TT and 3-1;—7—r—- equatlons (10) and (11) are ob-

tained. TR PP PE
VR . [ s o e - o - o o -"-"4"!‘; h
R N I R IS T . - \5‘ oot . . e S N AP . Sy -

Effects on X, and X_ of a change in the exchange rate:

= -« Pt = % 4 ]
Setting d(R- xA) H_PiAdR andpd(R_PxB)‘ PdeR in (A3) an? us;?g Cramer's

il . ;\{ '-:’;';‘;)"')

-

rulek‘we have =3 i :
e . | j‘x" PR = v
@ - kln (ehB ;" "max "H “hAx /HB] |
‘—T—de/XB = Loy s X, ¥
drR/R K XA ﬁ;'(ethyB + nhBYB/HB) + an(ehB +ng, ﬁé" ﬁgi]
A B

from which, assuming homogeneous export supply functions, equations (12) and

(13) in the text are obtained.
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APPENDIX 2: Sources of data
Basic data used in constructing the time series for most: of ‘the-
varjahles;appearing in the regression equations were obtained fromithe -

December1g7u -issue-of the:Statistical Bulletin,- .aupuhliéé{t{gﬁ“*sff‘ithe

otfentrali Bank of; the Philippines.: . The personal- consumption. ‘éxpendii:ﬁbés;ilf :

index (CE) was derived from the Mational:Ihdome:Accounts of thé‘f)ié%i’o’nal

-Ecopgmic and:Development Authovity. Baldwin's- (1975, . pp. '86-87) estimates
of effective exchange:rates for traditional exports (R) were extended to
214978:for the-desired time series.’ Because: Philippine recorded data on-
«¢Opra exports were.rendered unreliable by significant overshipment (aétual
exports exceed the amount indicated on. the shipping. papers) during-years
iy :0f substantial- overvaluation:of the. domestic curréncy and occasional “under-
shipment (netably in:1963 and 1964), partner country data . on: copra imports
from the Philippines were used to represent QXA with adjustments for‘copra
afloat.:(over year end), following :Nyberg (1968, pp. 33-35), - Thére dre-
no significant discrepancies between recorded and actual ;édébn:ix't'oﬂ“éx—
 »s5ports CWhich. ave shipped not by chartered vessels as for copra but by ‘ton-
ferendeg;lineS): and hence Central Bank published export dafaJwereﬁsed
for QXh -Data: for the donmestic cohsumption variable QHB were obtamed resl-

i oy

duallyj,eubtractmg coconut ‘0il' exports: from domestic: out:put.

o
3

£,
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