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STRUCTURAL CHANGE IN PHILLIPPINE AGRICU
A GENERAL EQUILIBRIUM ANALYSIS.

Analysts of changes i the indusirial compositin of sontte aetivity istructaral

chungeJ is inipurtamt for informed policy making. Such dnalysis can. pest be-
underruken using a compwable general eguilibrinn (CGEY mudel, CGE wmodels
recugnise links amony industries arising from their roles das c‘ons‘ume/r,s' of one
another's products and from thesr competition for the ecorumy’s resaurces. In ithis
paper, a detailed CGE model of the Philippines 13 emploved to assess structarab and
technofogical change w1 Phulippime agriculiure duping the period 1983 ro 1992, The
model estimates of technological change and vilier unobservable variables are used
to explan structural change i Philipine agricoliere and other sectors of the

Phibippine economy. The macroeconomic effects of this change are also discussed.

Keywords: computable general equilibnum, the Philippiaes. structural chunge

1. INFRODUCTION

This paper secks 1o analyse the structural change wn Philippine agriculiure oy well as the
Philippine economy in general duning the period 1985 w 1992, A detailed Computable
General Equilibrium {CGE) model of the Philippine economy constructed by Bucue (1995} 5
employed to measure the changes in the unobservable veniables such as technology. labour
productivity, tastes and other structural varrables which are sources of structural changes. The
estumates of these vanables together with the observable variables are used 1o explain the
structueal change in agneulture and the Phulippine economy.

The paper 1s orgamzed as foilows. Background snformaton on Philippine agriculture as well
as the rest of the cconomy 15 provided i the next section. A general descnption of the model
used 1 our analysis and the duabase as well as the methods and procedures used
construeting the hustorical data and the sunulations conducted age discussed subsequently. The
nracroeconomic and sectoral results with emphasts on agocufwre and the policy imphications

of the analysis are presented prior to concluding comments.

{I. BACKGROUND

Togethier with fishery and foresiry, agnculture contributes a large propomon 1o the 210
domestic (GDP) of the Phihippines. As such, 1t s the marn source of employment. [n recent



years, however, employment i tis sector has sieadily declined. In 1985, for example, 31.2
pereent of the workforee found employment 1n agnculture, fishesy and forestry. 1o 1992, the
sectots-employment share was 453 percent. The non-agricultural sector, compnsing nuntag,
manufactunng, constrocnon and services. has increased us share from 48.7 to 54.7 percent
trom 1983 1o 1992

These changes are reflected in seetoral outputs. In Table 1, we sec that the sectoral shares in
output of Agneulture. fishery, forestry and Industrin! sectors were down from thesr 1980 and
1985 jevels, These two major sectors supply 33 percent of the demand for domesucally
produced consemprion poods. The share of Services sector mereased from 35 98 percent in
19RO to 20 35 percent i 1985 and finaily © 4256 percent of GDP m 1992, Paradaxieatly,
spite of the mdustnaisanen effort eof the government. the share of the mdustrsal sector
declined from 40.52 percent in 1980 to 34.94 percent in 1992 These steuetural changes are
reflective of wie changes 1 pohcies. external shocks and other ccononue factors affecting
praducton, consemption, mnvestment snd the foreign trade of the Pluhippines

An analysis and understanding of struciural change 1s umponant w the process of policy -
making Although policymakers may have the best of miensions. the set of prescribed pohicies
may not be opuinal For example, a poticy of inereasiay wntts op unpons of corn w protect
local corn production benefits com producers, but penshses corn users parucalarly the
Iivestock rawsers mn terms of higher comn prives With lugher inpun prices. hvestock products
would diso be mure expensive thas rusing costs 0 foud processors Whether the benefits
gamned by the protected sector from tantf protecuon outweigh the costs to other industries 1s
an empmcal question and obviously has to be analysed m @ mult-sectoral way Quéstions ot
thus sort can be sutably analysed using 2 policy tool that can capture the hokages of vanables
tn an economy-wide context This can be handied by mefu sectoral computable general
equilibnum model. CGE models are denved from mucrocconumic spumsstion theory with
consideruble atention to individual behaviour. Detaled sectoral anulysts van abo be
sncorporsted o s CGE mode

An altesnabive method 13 o use 8 macroecononue mode! Such models, however, are based on
aggregute behaviour with reliance placed heavidy on correlations found in ume senies of
aggregated dats They rely on mucrocconometnc theory i choosing which vanables to
nclude m eguatons Mucroeconometne medeks broke down empinically in the 1970, w pant
tiecatse they relied on data penods i whieh events such as supply shovks were elaively
unimpenant These models perform poorly s the face of shouks that were not m they
estsation penod or when there are msutficient dats sbservations. Moreover, of a proper
undesstanding of structural change 1s desired, diata at the sectoral fevel should be conssdered 1

thie model. These details cannot be ancorporited 1nto macroeconamene models masking the
underlying sources of structural vapations.

While there are exisung Philippine. CGE mudels, they are not cupable of providing wdetaled
sectoral analysis-of struetural change. They are (0o small o be able to handle speeific industry
policy. Maost ure illustrative tn aature. They are also designed for comparative static-analvsis.”
Morcover, Philippine CGE models are not eapable of measuring changes 1n unobservable
struetural variables.

Another inadequacy 1 studies pestaining 1o structural change 15 the failure - incorporae the
cifects of unobservable variables such as technologieal and taste change. Warr und Coxhead
(1993), for example, estimated that over the period: 1960 10 1984, 30 percent of growth imper
capitie output in the Philippines was due to technical progress in agueulture alone. Cledrly,
these varuibles have fo be tken into consideration in the model especially for farcgqslihg
purposes.

I AN OVERVIEW OF THEMODEL

The mode) was constructed by Buetre {1995). 1t 1s more disaggregated and more Mexible or
user friendly thun other existung Phulipptoe CGE models. It has forecasting capability and can
produce an updited general equilibrium database. The core on which the Philippine CGE
mode! was based 1s the ORANIF model of the Ausiralian economy developed by Horridge et
al. (1993). The core model was modified and other equations were added: to permit the
quantification of chunges i unobservable structural varisbles. :

There are 59 sndustries mn the model producing 59 commodiyes. The formulation sn the
praduction side of the model allows the industnes o produce more thag onecommuodity. This
feature reflects the production structure of most of the Philippine mdustnes which are usually
integrated (that 1s, a foed manufactorer also produces tivesiock and cropsi. The transformiation
funcuon pernuts the mndustnes o change the vurpet mix when relative output prices change.
The compaosiuon of industry output 1s reflected tn the make matnx.

Producers are assumed to be price takers bath for their outputs and snputs. The mulu-input.
mult-output production system i winch each industry can produce several commodities 1
kept munageable by the assumption of Input-Output separability Producers are assumed 0

There is a- dynamie model eonstructed: by Go (1991) for the Pnlippines. However, w can
only forecast the vilues of aggregate variables.




choose {hetr Qutpul Duies (0 Maximse revenue subject 10 3 CET transtormation funchan.
Producess are 4150 assurmed 1o funimise cosis subjeet 10 3 constant-retums-to-seale producton
mnﬂmn' with & series of Leonuel/CES nests. The sestivg speesficsnon does not allow
substiiion bebwees inputs of different commodity cutegutaes of between produced wpws,
gmim factars and “wther costs™ Subsiiouon wkes place between shemative sources Hhat s,
domestically produced goods and imponts}of produced nputs of 3 Siven carunodity €alegory.
anid between spgregate tabour ta CES combumation of labour of two typess. capual and
agriculturat fand. H wmpur de ds are {i s of avnvaty varables and of the redative
prices of sabstatable inputs. For example, the detmand for land in an industry 58 function of
the industry’s scuvaty level and of the prces of aggregate labour, capital and tnd.

There are also 39 mvestors which are themselves the mdustoes Each wvestor nunumses the
cost of imponed or domestic fnvestment good w Hject (o the CES production function An
equaten hinks mdostry savestment W capual stock accumuiztion alfowing tor the dynamues of
capital stock accwnulamten The dynamiic dccumulitos 2quanons src ustd W give
relstionshups between the growtlh rates of sector-specfic wapital and sedlot-spectc
wvesunent tHouscholds are assumed 1o choose the cansumption of composites of damestuaily

produged an timponied commodiies  mnaximise 3 Stone-Geary stdity functen subjedt W the
sggregate-sp nding constrant. To manpuse vuhty subject w the expenduure vonsitait,
households 1 aumse the cost of oblaiming any given geanity of & composite commodsty
subject to the CES funcnons which define the compus.des Thus houschold Jemands for
spurce-specilh cammodities wre funchons of the demands for the relevant cumpuesites and of
source-specifs  copunodsty prices The it € dises are CES combmations of
soutce spevif,  commotines. the samc way of aggregaton as b mtennedisie mpot and
mvestent den inds Heoce, howsebold demands for composite womineditics are tunctions ul
the aggreguie ¢ penditur fevel and of the relative prives of the commudsings

The foreign se sor 4s madeifed o 5 way close 1o the stall country sssumplun For oxpoits, 4
fexibiiiy or .xport prives v geven allowang o ard sloping eapost 4 d curves fus
sorie = podiies This 5 done via the assagament of eapan elasticdies of domand Fot
Chsilp, e s Conumodities, the expon shatahios oy felatively smatler while fof most of
the cxport commsditics. the expun clastivitios ate kuge shaking expant demand curve viftuatly
that Thss mieans that ful most Gy iy thie i s ot Plalippine exports has & vty wiall
effect wn capont prce The suppiy of uupurts 5 asemed w be pertecty clustn Henor sty
phicts e cxugenvus dhiat 1. impont reguwiterments of the Phihppines can be putchased ot an
enhimited quanlity wihoul any MPct on BBPOR prcess

Basic-value prces e set vz the competnive sssumpuon that 1o pure profits can he wined
o current produciion, investment, exporung of tuporung. With the: assamption of consany
retuns o seate m the model's production tuncions for current productiin and <apiest

furmation, this unphies rhat the basic-value prices of commodities and the :mpp[g prices of.
units of capstab ure faneuons just of 0 relevant snput poces. The basie-value prices oF
pmports are the domestic-curreney vquivalents of the foresgn<arrency value of impons
melustve of tanffs. Purchasers’ prices foc each of the five clisses of purchasers sproducers.
nvestars, household, exponer, goverminent are the sums of begic values and safes taxes.

Commodiy taxes are tgated as ad valurem on basic values. Seiting these prces zqual rothe
domesug-curfency equivalent of the world price, smposes the assumption that no pure prafirs
<an be carned from exporung.

Fhe modet 1s general-purpose 1t can be used 1o address 1 witde range of policy questons ia
addiuon 1o forecasting. Among these are tandf policy, emplayment and othes faborr refated
questions, (echnelogical and tuste change, consumption, snvestment. nd other wndustry and
commedsty-specific pohey questions. The detals of e structure of the modél 15 fepresented
by 20 blocks of egaations the details of wineh are found i Huoetre s 19933 For purposes of this
paper, daly the relevant equations tor assessing structeral éhange are-presented in Appendix §

IV, DATA, METHODS AND PROCEDURES

Two sets of date are needed in conducuny the subulate s, e general equihbrum darsbase
and the tustoneal dats. The generaf equilibrium database s compaosed of data {rom the 1985
Input-Output table of the Philipmnes and paramesters such 2y Armingon elastiaities,
elasticiues of substtution, elasucies of trunsformation, export elastcittes. of demand and
wvestiment parameter. The database construcnion is discussed in detal in Buetre (19957 This
database wus upddated, post sunulsuen, to 1992 using histonieal sumulanon echmques.

We necd his sh data o cumpute the percentage chur ges of wSflan «orisbles in the moded
from the 1983 base period up to $992, the year when we have the sucst detasfed 1nformanes
abual the ecopomy  These data are histonical 1 the sense that thews levals are slresdy known
but have oot been ncorporated wte the 1953 CGE dambase These data wmputs could be
mactueconomin of secturd dats Macreevononue duta include expenditures i the natioasl
aceoants such as JEEregRle ColsUMPHON, agEregale nveMment, aggregMe exports and
unpetts, and govemment consumphion, and data on theyr respective paee ndices 1xeeTable 1
Data an patons! 1ocome wmeluding aggregaid capital stock, compeasstion of fub aid
sgpregale taxes are Jlso smony the macrocconamue varables whivh sre usualfy published by
statistieal agencies. Sectoral dats tsee Table 31 mcdude mdustry and sommedity owtpats.




TSI PRy, SRpOT 208 AApth: ol SSEImISN B pNVEE ORUIRNG 9F geads
Sorermened o semebinegs Thar o ey chenges are scrmadly pesdioes In testenca
W%mﬁmﬁwammww%mmmm i Um Sarabast g5
sooks The geofe o wo Jan J oy the meade e Deler Wik o o Sovipalnie to
geier o mmol Sdermsled & %o Jop B dvmisbuay of Slmaa stslas and e
IDUOTEE OIS 22 STANSENEE SepNrs Bl UPATES ver STy 16 CudiSCt @l o e Changes B
dssamahie eanebizs Reserifeiess e pdsume s ihe dals wr Blre 2 W oot e
seifesers o st the sIrutrs 260 BRASGlGERY (Baner and Stduue he (Bulpes o Wiy
samaties Maat of fhese St ar 8 rradiy sstaBle 26 e o TR fRasesd e

coEirmen of fawnas Zus o Swncuwsed @ Boare | 1995

by cimbhanss testehe wleons (By Tl s0p s T Cdunt T SOTIENREET SRaRgcs ¥ B
Esoryibie vartattes 30 B ST selnor e el of e oo ulyy Julilg e PeTRR
FE3-VHT The chsnges 5 Tase IiSCriatie variala JSRrIense e v kA (g @

Plahpmet wonomy Sunng Ge fefad 12 D0 comieal of Mo el sWeltelE JDengE o
rmlorid B 25 ¢ ShEREes o NP MLARIE LIl ol MEreel.L g sl sEuisa
vatabios By dny lostonosl ataieits BT o aDe W Jewrmane Y. Snges O o
shorrvabye vansties $hal vore swocared wpil 0w stfwelura aBagge T Nt wolf i
TR ATy oF SIRRTH SRS B2 U3 D ool o P seaen-aline aiie vanalies
B stees B ety of U 00T tv DOPIGSAlE D faatth T a0t o Benge Tl Prals

g W sal vt ametain Sis e e My B R N Sl e
wamahics U sooded Deptadies W JNaNees of B0 L00GT JEGEgy O TR (eEUTE L s lutss
“Hunge e e m That s e sEma GPPEUNT sTposel e Prtenine DRl
S Nl NSl WIS (Bange 0 D SuNTEual Sy wwdg Mo WHRAN meades %
e e

G, T2 waed ;Eix& LIRSS L TR SPERLR LUty s Pl o Rt e Poel and
danili 1 el Fulesng e powiy venlood WUOpd T s 1aalE sl s JRengs Dy
Eraom enst MeDeonads 1991 ag anptove Mo e f anvae By Seaonihyag e ndoe oGl

slloiis of bt pUSRINlE SRUEDATH O MEETMELOTTil #00 oBiluTh eafaalE: s

OF SN DOERES B G § aady B8 comntuiest f el o N G iele eanalins

of ST (N0 MAETE OB ZERAD % D Sty

W rAMieintd & oot U ;‘ ,wgm wase wgn T W RS Vet S TR .

wiBgon, REEEREL IS S w7 B Lol

FIGURE
Dilagramimatic Representation of Macruecsoomic Closure

The way The MAroetunomes i works 1 38 liows

-

lo e expendiire wdd ihr ZPaveite SOSSUTIDROS, IDVESIURIN. EOVITERATL
cmwmma‘ﬁw%mzxxw;ﬁagﬁﬁw PRI 10 1052 The s

82 prodict shouid Decclore e s & s ouosmplad oy e
compIhens Anhtagh we 350 Kpow the gross domestic Modest, SXogeniag it
wall ruske the miodel overdeermuned and il nos wor Foasg g srmesns fins
Semands o e ER0AT CBASZes Sucs B rmeon e $how SOty COmpRnints
wild masse zg&ammgm The comumodity componens a slowed 1o vary

Fcth faxed sapits and wnpetis. We balanie of wdt Tant T endiERnuts

o e s fade, DD IRt SCORIny owsl 13 of fodann srfosg g Bires e
eggrepaie Capals Makh LAicag it B b tedugenisty Setermaoed. Tins deitenunts
ihe T Sage rale viz B Leoter prus fresmer The sggerstc soplnacnt fsadu
amsereed sl alve Deips 8 Golvrmane e capaal stk v the pracntan fuscnnn
The Geiunry JTal@os i capnyl sladis e sl G rary o asordanue wilh tae

These Lmewn 2926 Srons e MRORTe A0S S Shogh Tt G aaiow
ol the groess Somedx praduct Howewer GOP & ahe nphid o @2 supentuige
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sides, 4 fechmcal chepge varebie fafprongen Rus 10 act as o balenewng tactor or
*shsorber” of the didference between GDP froimn meome and expenditure sudes ol
tize- cconoiny. The wign of tus technolugical change ansble indicates whether the

country undergoey overal] technotogical advance of & on A negstive
signandiczies it & given ¥ putput 1s produced wath hesser national mput. an

sdicagon of techaologieal progress.

With u vahid closute we pot the Lnows saluey of Hidse DUCTUSCONOITEC virftubics g the
modet g shucks The vatues of these shocks ase shown m Tabie 2 This geves estimates for
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V. RESULTS

The results (shown e Table 41 are matnly estunmies of teehnology. tiste and shift saridbles
These vanables are consrdered tobe sources of struetural change.

A, Chunges in Unobservable Structural Variubles

The estimares of changes o unobsenable vanables are diseussed below
Change in Consumer Preferences

A cructd assumpiion made 10 estmate consemer preference or wste and inputsaving
techarcal change w untormaty scross domestie commodity users. That &5, W ¢sumueilie -
technological or wiste change ge. we made the assumption.

ac, maly g=aly y=ad; 131
where ao 15 the umform tastedinput-saving technical change,
adpy g 18 the input-saving techmeat change for contmodity ¢ in{ndusiry  for
current producson,
aly, 515 the input-saving technieal change for commuodsty « inandusty +for
capital creation, and
ud, 1 taste change for conunodity ¢

The sbove assunption sseans tiat for afl dustnes. mput-saving techmcal dhanges for
production asd caputal creunon gare the same This techmics! change 1 olsw equal w the
truachold change o faste or preference This means that when s, fakes x value of say 4.
then producer : aeeds 10 mote oatts of commoduy ¢ w produce 3 it of uipuL and 1nvestor £
would oeed sumlar umis of mpots of ¢ 0 create o unyt of cepial Smufarly, & howehold
would have v consume 18 mote soits of © (o sausty ¥ grven utily Wikt postive gep. the
wohmat change o mput-using for production and vapital formaton, For consumpaon.
seans that houscholds taste 1 brased towards that commedity. This assumption wis made
nigreysary doe o the lack of wmformation on actual change i mpot stdisation by wdesteies
wurtet production and i vestiment, and the shesence of comumpoon data for 1992

Frow the sunutaion tesults in Table 4. we can see that smong the agtiouitued comnmdines,
the chanige 0 preference foe paulisy s the fughest, with percentige ehanpe of 3942 pervent
tullowed by hvestock, wath peceatppe change of 3312 pereent The change s prefercacesdor

2



tie Piah ond fistiery products deaseased by 1297 pement It o perbaps Hhat Sreesiock
parnsatardy pouliry hove becr supsttated for fish The food stapie Paluy. as us preference
anproved murgmatly by 266 percent The taste Tor Com devhined, wxdwanng 3 sniting
prefeence from coen towatds Palay  The wastes tor Bunans and Covonur hiave decimed by
AB36 and 35 UE pacents. respectively Fur othier sevtors ihe preference tor Blecimcal
wrachifiery s the steongest wal the salue of taste vanabie sguat o W3 3% percent The strang
househiold preference for ths commodity may have been precipnacd by B ngor easais
£ nsang agcomies and 2o ihe pewer shustage eg trpgered g anpartaion of dectng
generitors §o e Hnancal serviees o o noabie that préfereoces Rawe meved away floin
Nup-buitking services prwards Banking where taate change pres by 36 63 percent while the
fommier shumipad by 54 06 percent Suong preferences are alew Rotuacabie fur Pophsi
prating sersacts. Busi mietal producss end Fabrnated metsd praduits

and

i

The taste tor Tobacos bas decloted s 21 24 percent’ Sumuiarty . cotsummer tasie shtted away
Trom Deverspes whish welude sivoboiny Ths o 35 sedanon that the Filipme houscholds
cunsumed less of tobde.e and giooboin bewerages and perhaps are becomung health
selistsius Analier dnlmgunbing comumer beligviout that & sotabls o B0 WU 18 R
for Weanng apparel ang footwear 15 §992 than in 1985 aednating tha perhaps e Pipate
households are deronung thore fhinh cofocinn

Labour Productivity

The axaiable engrormets dote allewed ur v Mo by plsiiedsaly 10 o6V OE W0t
indusiry groups Wik these dats we assame (hae! afiour productoaies oo ul e
wmdusitics N beluhgs o ¢ el M mdesil wir the satie Thas  fer agtwcaiturat
ndusineg. the eSUmales 2f Rbour praduieviiios ot the wre Sameialion evanais wl abays
productivaties are it Table &

The extanaic of wbour grodultviy 18 &l of the agnisiens mdusiaes 2t ¥ 6% pereett To
prodir s U m0re of eull ent of e mdesleas o e agtvuilels: walin apeds B 6

poteent more ul fab The juwes! producticdy m i the masahg sectadr sows (1 7
Cunstrstion warkess were abio Isy productive with productents wss of L IR sariene

Trasopurtalion a0 WENBRICAIDE >Ervres tomted 3% T4 fer onf meage of e B proding
alt putput Produtedily gans ae lighest @ thie Bilars sal sechor 463 teal Sandle 38T sces with
vatput bt produced wing 23 5% peseen oy of lbrag Sinal gans of © 28 pecens have

SNV

Wik was ebsersed wosoiie Wesiert coumities 5 Wae diss 10 the Plabippioes [ Austtaing
Dot and 8MoDonald < 1993 fuund that the tavie B tobacus dechned dunmg 195687 1o
99147

been expenenced by otlier servrces sectors. The munufaatuning sector expenienced siodest
producsvity gain of 7 97 percem

Shifts inForéign Demand

The traditsonst export erops fike Coconyt. Banana, Logs and etier torest prodicts, snd Woad
hase negative estiguted toregn demand shifts. The est of the agaculiucab industaes have
posihive stitlts 1o expont demands The negatve shift for Cocongt may bedue to the presence
of subsiitutes 1 (e mternanoal markes way have affected the output of the cocpnutandustey.

We estmated harge shitts m fueeign demand for exports parucutarty for Poultty, Water
sEanaport servaces, Mool s manufacnires. and Publishing and printing sepvices {Table
43 These commuodiues are not the major export commodities s 1985 Hedke adarge shifton
thesr demund would oot affect thesr total share n exporss much Moreower, thése are
cammodiues where supply ciastcrties are small Hence any large increase i therr shufters
wonld not be transtated snto a farge murease 10 supply. We ddse gored very strong shifs foe
sumne eaport conimoditses ke Testiles, Weanng appared and footwess, Fabroiated metad
praducts, Maclunenes, Elestocal machinery and Transport egupmient: :

Changes in-Import/Domestic Preferences

The changes i unporzdomestic prefe are captured by the vanable twiss™ Estinaies of
st varrables from stnulattons snowed farge posinve twasts and aimost H0 percent negative
twists Palay and Com have largest negative twasts of 9397 and 9989 percents, respectively
FTable 5 This means tha for Palay and Corn. the unpon-domestic tanos. are smatler than
shar they should be on the basts of refative prices or these was 3 iwast aganst imponed-Palsy
and Coen There are abo very strong twast of preference towards unponed Livestock. Poultry.
Fish and fishery products and Logs and other forest products. Wath-positeve value of twist ike
Biecsmal mastunery which 15 the second most important impon comunodity alter srude o,
the 50 80 percant valuc of twist means that the ohserved imporvdomestic ruo for Elecrcal

tunery wits g than we would have expected on the basis of relutsve prces
toterpreted i anothet way . this means that there 1 & twist s favour of imponed Electoca
fmaciusiery

“The twist wizrable (BwistS6C 15 3 source compasttion twister by commodin. Ix atlows it
frradef g cope with chang. it wmpans wingh are sot explamed by unport poice changes A
theareucal exposinon of this sarable 1w Buetre (19953

133




T sty (e otieuey ol wzlners oS0y 2l e 2e sty of RORHE SBELEr wT Judlemi
st wfvkanety e SOLLON TSRS ST reie B selt wed I baws
RTRAIEE THC SRRSO SITIRE WhAT wE GAad WHE RP0wD JTEIEE f Badat s
WAL DN sndugeneus The mmdpgrtics sunaler Nl o ISThelugy TR el
abgliers rutne Siiieacan 200 JINESS S U SIS LNE CalaTe M B BN g
sgreisnngs Tht mesefls fram Pl wofuiaaod e nhl o007 hse dwely audined
ssneionecrnty and aletical St B Sbhereaie ey A s oF BlLEEE o N e e
aieadnad ot 4 Do Crutets samisbits Bor ssaope 2 poasty Saker Tughi e

waersted o WeeRang e ofRcty of . T SeREag JRADEE A0 RNTEA SONSUIIRUA PPN G
3¢ on Pubosng O peettag »otk o2 Deotow a0 M lonad (91 we L Soampess @2
R pHEt O B s et 2N B Blivalee St B0 Tibe P e & e ™
sagharnaag B <hangsy & dneeabe vahaies 2 R of adiveaden 80y

siriies sleomaluedl O CONRTER L o0 P CSE 0L e O dae o o samales B L sbalte

S adone B ShR Wil wOBew ot RGeSy 22 @ Tl Rallsa JTange

Soosted Sewin. Do GRIREE o OTpRE SoMEEa TRpelt REMMINTy M 5 mRput
Sl SNl el Whet bmiats dhe OUW wu gwttewr Te Y B opeagn wtms o s
B STy wal U st oF § IS zesion Sumaty oBe el Y Changte £oadug
pratarenty 20 GUF o 2 @ wetasied W ow @ Loea 1 TR oiheais

saiabins oo GUF 2o @ cateris J v g tow o T e

Ci ke F b W QOTERGNS W Wk JLANER 2 Gl IS rat
*&;

B ST o e B R VENENDs B B conBaly 8 R S Ahalhe

Toe mamset of B SRCTRALEE B s Breney B TLPT Y 0 WRASTL X R e

Tt eEmalie WAH u of SETe

2 e wl s T @t ErEiRen b
e

s seieal W i ER Coiriiations O ool O I STtk enirralies, crendes i e

wgatnms: T 0 16 shange vevn @ Tabbne D i 3 and e Cobeam M e T il

e mscricora & Wil 8 RNeRE el vastohins of fhe abiesi T eets o
omesd oF BRaaE B e Loumn, bt nll anedies e Sheties Smp P s of Tatles Fw
% P st parpss o S Gapee our Dsuasod s et e wmateo
s ERm s ¥

W pe ST renems B TR LoE changes by G & The town of Tatie § Sowe
e e @ oobemn D abt met Bie s oF G st @ e s, S8 SN S &
St perusniage of (b pRE Dfmpt & columnn 16 b ol wonls e aipisn e ey
G v & SORIS 10 @ wres of s w ¥ Sy fesmere §osesic Gae
hamgs o gip Sunm O penod s IT 0N porent ciodents 15 Looieng & e samias b
GOF row we see thel U ghest soie n 205 poreem B e Bos ocemn § el
stevgreet o e comEmbakos of gDl o % gows of GBP & acoowts S TRT
penizn of U vonm <hange The ‘avourstae sinfs o forses supptos o8 Solmands wovdums T
g el 1o B NS B ZuEQess SUGInluny SNCSRntag T 0¥ b pareey

The siresy awtessy o anperts  (HEESE- o meuws sapiased B the Jhenr
Sevmese EOET perfeernues. U 20 lesmge Stvmens 4msd seny AOS SERARRTSAEE
ot Charge 1od sompmasintrr Thewr Noss hautory moennoed By TR poroam oF O g
atge & cvpests The Gmgr onpomzues ofies of SeRasonpod proineniss % ok afitg
Be Smaomee o wede mush T w0orinaSp eeasod o the zanase of oo Sroesd by U
STl DGy E5E i Sepreetd Sumesi Pempest The faoers o Ous sSuIG o
RS 0 250 ihe BEiNEEs =R N STIOT oSNy 30l alv oaple amemied dke
ractigste ThHe weoand v fow ¥ comimodis Dodl 2 s faw For s fohon the
Mt BT PRIty T aad Dore N0 TIas wemiln
Emgeowmee growth o0l wone amg 22w g ROkl JRANED W00 IR Sl ROy oF AAI 8
cmama % Thr mack o B B s IS0 0fed o Saent O coneeodoss R sagen W
Beetwvia GRS 10 sBnf B8 SOTSGnE JUmRER P and o o e s Fads
BaABeE SRDAA STAE & MR W LDAIPr & & dOnerwrd wmer 0y o Doveme ¥ The asic

s veyaids TINUSDOES CaTVER COTRPONET oF Fins Sronand o el s Tt 4 Bx wgph
el of @ feononyy Hesowd woaipily ou oiwese A Sais o 00 OR  Talges R
RS GCIEr: 258 SNARE Ry

e
™



sdeffont forced ahe real exchange rute 1o appreciate 1w atiow exports to decline ;6 4 wagniude
ghiat widl sausty the actusldeficie

Sectoral Structuralb Change

fn Table 6. the hanges m sectoral vuiputs ars presented i Calumn 10 The changes m
strucieral varisbies dist contribule w e 10tak chunge in sectorat oupur are m Cotupins 1193
Except tor Coconat and Banuos. the vutputs of the sgnculiural mdostry have generally
mgmii;—:gﬁ The deehne in coconat cuipt s mumnly atinbutabie 10 the wasteAnput using
technical change while the unfavowabie slufts m foresgs demand sod supply scepunted
mzinly for the dechne i boaans eutput A farge propontons of bunane 1s exported so i 1
sengive @ foreign demand changes For coconut, only a siall progorion of us autput ane
cxported s s Toon Most of sis output goes t e domestie mdusires os Mmputs parueslarly
Food menufsciunng which sbyudbs U0 pereent of s istermediate wput supply lnput-saving
techiueal change unforumately bes ex:ned an vurpul-reducing sifect on foud manefactunng
These changes v the two mdusties are related:

Sunulation results show thal the inust unportant source of struclurad change wi agnculive »
wmpioyment and tasreanpul saving techmesd change (Tabie 05 The agncatturael sectors winch
benciitted most from employment are Kice, Corn, Sogarcance, Bonang and Other crops. The
source of growih for Lyvestock and Poultry o taste/mput saving techmual change. Changes
Izbour prod v, dumestisampon prefercrees and wther mavruce ¢ facturs ha
uegstrve wilues tand to reduce the sutput so sgncalivral wdusines

1t 15 worth aoung that she expansion w the wops seotor o los @en the gross nalwnal
wxpenduure This v what i5 expested for sectors praducing coninoditicy Wil fuw exps aditure
efastioitie s This reasoning s dlsa true for Food menufachasy whose expansion » only £ 18
percent trow 18 Table 65 wnpic of the ligh mermase 1 dowmestic sbsorpnon. Withen the
agncuitaral sector. what appesred to break abowe the domesitc absorptivn growth o the
beesjock and positty sectors Lavestock expanded by 61 73 percent winle Poultry sutput
steteased by G 16 pen wows & and 7. Table 63 These teo indust hoth bepehited
greatly 1ot taslennput-wang technwad change sod growth o cmgplos t In add therr
produets have hsgher eapenditure slasticinnes thiar other agneulfural praducts. aad compared
with the creps setur Uise twi industoie are hot wped by the fxaty of fasd whch i
el o drops

The secter that eiperienced tie most apid growil o outpat 15 Taanspot equipment tollosed
ty Weating apparel and fuoteedr and Blectnosd mpchinery  Transport equpment vuipot
expanded by 109 33 percent dunmg the penod WSS (e 1992 1row 36, coluon 105 Ths seetar

benefited munly from stufts in domesuc/mport preferences. tastedinput-saving fechnical
shange und emiployment, '

The expansion in Wearing apparel and footwear, the second fastest growing mdustry, s
attrtbutable to-the shift an export demand whicl.accounted for 47 3 percentof the (ot change
in-outpur, Employment, domestic preferences and. aste are the other maor sosrces. of rowti
v the output of this industry . k

e production of Electrical machinery 15 the thind fustest growing setivity andithe shilts an
toretgn demand and supply dominste the expansion of this secior The incresse i
employment has also a farge etfect on is sutput but it 13 only a.quarner of the-eiteet of foreign:
demands and supplies. Input saving technical shange appedred o be akputputsreducing factor
for Eleutricyl machinery. The overalt increase in outpur of Electrical machmnery 13.due (o
mereased utihisation of sts own vutput and being an export-onented industry.

The worst performers dunng the period 1985 o 1992 are the muning and forestry sectors. The

contraction i outpul 15 most severe - Chromium ores whose output declined: by 39.71
pereent (row 13, Tuble 61 This 15 an export onented industry, having 71 percent of 1ts-output
going overseas. As such, it s very vulnerable 1o change i the export demand. OF all-the

mumng sectors, it 15 Gold which has the Jowest decline 1o output. Tue main reason 15 thie

pasitive contnbution of tstefinput-saving techneal change column 33

Tastesinput-saving eehmes) ehange is abo the major factor for the 3833 percent dechine in
output of Logs and other forest products. Seventy percent of the output of £his sector i3
consumed as mtermediate inpat and aboat 27 percent goes to final demand. For this regson,
the devaluation wr column 315 notenough to manifest & posittve growth, Apparendy, the man
asers of Logs and other forest products are the numng seetors. and construction. both-of which
have cantracted incolutn 3 1o response to the depressed domestic absorpuan.

Generally, all the services sectors performed welt between 1985 and 1992 Leading them is
the Nndnczal serve-es sectors potably Banking und Non-bank services. Bunking: services has
the highes”. expansion w vutput of §3.03 percenc This phenomenal growtl is. attributable o
the grawth 1 employmient wineh contributed 32 13 percent, while labour praducuvity, and
mput savang technwal change have their contbunons of 22.63 and 1890 pereeats,
respectively iraw 47, Table 6).



VEPOLICY IMPLICATIONS

Ve ohsesved that there wis 2 detenoratiun of fabour productvary 1o the egrcullurst and
mpung sectors dunng the perivd 1985 1o 1992 mdicanmg 5 surplus of Tebouar or that the
empiawment of fabour m the 1we sectors. s not ppums Thas furtier oieans thar the relatively

Yarger expas i the ctunng and services secwor wis ot sulficient 1o draw the
surptus tabour from agreulture and the munng secors. On the other side of the vomn, o mught
Be that 3 ficor whibans movement e even attract dxbour owards these two sectars. For the
agpicuiturat sootor, one soowfopreal factor that may have prevented the fannees from moving
oot of sgnicuiture 15 their sttachment fo famuny as.& way of itz One other sctor s the Lk of
accessary skills of the fanners that weudd allow them w campele vatude of agnculture The
Cuomprehensive Azrenan Refory Program wisch sifowed she small farmersiensniy to uen
fundys 15 another peobable factor thss contnbutes w the stckeness -f fane labour w sgrwaitone

Anhough techncaiftaste chenge tenefitted much of the sgnouitrs: ndustezes, there s 4
detenoration 1o the case of bapuna, com and cocoaut. Does e mneans that these threr seotons
are negiected in tonns of research @nd development” Sinve banana and coconut are mager
expon crups, wortld inereused research expenditure hielp the econumy * Or would a puixy un
expon prmotion be tore effetve” As tor banuns, 3 pobuy mar will ncrease sxpon demand
wilh ikely umprove output ss indicaled by the lasge segatne offect of expon dewand siuft

S srudy revesls that i st of the sectite, thert = & sUang twashy 30 favour of pnponed
products. except for Paiay and Com i the sgneiiored sector s th entaeiy due w chunges o
preference ar has the Phibppises aflowed the Boud gafios cpen for anputted produsts thorugth
stipost liberafsauon® The strung preferences for unmponted products wail have imiplcatins for
the batance of wade

VIL CONCLUDING COMMENTS

1o tus paget. we el wsing & deiatied COE mode:. tre vatues of anobsersatne »aticties
fike changes o lechnolugy  con prets 2h T e pretzrenues and stufis o

export dethunds :o the Philippnes We used e ostimates o those vatiables amd other
observable structuzsd vanables to expias the matoouauma as well oy sectordd steuatursl
ERIE Thus esettied us to g fy tne Bastrnis of stfuctanal varables or she somrces of

=

growih ip sectorad outputs 2ad the econumy

Qur estimates of unobservable structoral varsables show that there 15 a detenoraton w Taboor
productivaies i sgniculture, suning and-other services sectors. Bxpanson meoproductivities
are estumated for manufactunng and most services sectors. Most of the fe&mmﬁ.:wmg&
s agriculiure s favournble with hugh gaios for Livestock and Pooltry, Simulaton results

thst the mos: important source of structural chunge m agocshure » emplovinient and
astefinput saving technical change. Labour preducueny, changss in domesticiunport
preferences and other macrocconomic factors tend fo feduce the outputs i the ageuiturel
seetor. For export crops partelardy coconut and banana, tie shifts in export demunds fave
farge amiivence on thewr outputs.

Outputs 1 Phstippine agneuligre can be unproved by grving suention o factors contributing
aegabive elfects 1o outputs. From our cesults, this s 1 terms of smproving fsbour productivity,
mucroecoromme faetoss ipolicies on prces and exchange rate} and shiftirg preferences
wowards domestically prodced goods

REFERENCES

Bautssta, R M, Power and Assocrates {1979), industriaf Prowoton Polictes it the
Philippines, Pilippme Insumte of Development Sushies, Makan, Phlippines.

Baunsta, R M 119883, ‘Impediments to Trade Liberafization 1o the Philippimes’, Thanmes
Essuy No 54, Trade Pohey Research Centre. London.

Buewre, B L 119955, Structura! and Technologwal Change i the Plibippines, 1985 w 1992
A General Equeltbriun Anaiysts. Unplublished Ph D thesss. Department of
Agnculursl Economics, The Unsversaty of Sydney v

Clarate, R L and P G Warr 1319925, The Theoreucal Structure of the APEX Madel of the
Prulippine Economy’. Puper pepared for the Sgncuitrest Pohicy Experiment Project.

Dexon. PB ané D MeDonuld 119931, Creating 1990- 199 Inpur-Output Tables for Austraha
by ORANI Sumulaions'. Paper presented at the 1993 Conference of Economats,
Perth.

Foud and Agncehure Orgamzation of the United Nauons. FAG Trade Yearbook tVanuus
Bssties). Rome

G DS (1991, External Shooks, Adiustment Poircres. and Investment Hsiragons trom &
Furwand-fooking CGE Model of the Philippes . Workurg Paper Series 737, Country
Econoues Department. The Werld Baak

Hatuto. CF 19841 Eqmity and Effiiency Trade-offs in Phifippine Tax Policy Amsdyse A
Genesal Equiibnium Approach Unpublished Ph D dissertayion, Hurvard University



Habuo, €. F 119903 Trade Laberalisation ard Plubippine Agecaltare’, Extension Bullstn No,
323, Astan and Pacibic Council, Food and Fernhzer Tectmelogy Center, Tarper
TFatwan.

Herdge, M., B.R. Purmenter and KR Pearson 11993}, ‘ORANE-F & General Equbbrum
Nodel of the Austrelran Econamy’, publstied as & complets wsue of Econanue amd
Finuncwt Computing 3121, Summer

Ketwee, T 1, C Polo and F. Sancho 119911, 'An Evaluauon of an Apphed General Bgushibrrum
Medet of the Spumssh Economy . Werking Paper No 480 Research Deparunent.
Federal Reserve Bourd of Misnezpolis.

Naponpal Census and Stausucs Oifice. Aanual Survey of Establshments (Vanous fssuess,
Manla.

Nanonal Stausucal Coordination Buard 11992 and 19931 1992 and 1995 Pluippine
Sranshiwal Yearbook, Mamia.

Naoonal Stausues Office. 2989 and 1993 Plubippine Yearbook, Mumlz

Navonal Stausucs Office and N i Statsucat Coora Buoard 119913, #1985 Ingma
Datpur A of the Philipp Slamis

Parmenter, B R.. G & Meagher, D MeDonsld and P D Adaps 11999, Structurel Change m
the Australian Economy. Historieal Simulatons with ORANL-F, Paper presented to
Cunference on Econonue Modelhng, Urbmo. Tady

Parmenter, BR. and G.A Meagher (19925, Technical Change o Australia Doesing the 198ty
Sumeianons with & Compurable General Eguibbrieny Modet. Cente of Pubcy
Stadics, Monash Unpversity

Unned Navons. Intemanonal Trade Swmtnsbics { Vanous Isvaest, Rome

Waer, PG oand LA Coshead 119933, The Distubauonal Impact of Technicad Change 1o
Prshppine Agneslture. A General Equitibnium Anslywms  Fowd Reseanch bistttate
Srudres 223, 253.275.

15:8

TABLE

Sectoral Shares on-Gross Domestic Product, 198016

S ————
980 1985 9T

AGRIC . FISHERY il FORESTRY 3330 3438 2231
INDUSTRIAL SECTOR 40.32 3507 3495
Miming L350 208 .62
Manufactuning 1760 2515 2535
Construction 23y 308 P
Blectneity, gas and water 163 376 28%
SERVICES SECTOR 3598 4635 +2.56
Transportation, C ication and4.78 334 391
Starage
Trade 13.01 1348 70
Fimance 394 194 ER 31
Ouwnershup of dwellings and reaf estate 319 562 37
Povate services 490 634 6.97
Covernment services 3.16 488 315
GROSS DOMESTIC PRODUCT 100 1600 160

“Source” Commpured from 1993 P?n,iippmaStﬂﬁ%xieal Vearbook




TABLES )
Sectoral Data 1%}, 1985199

TABLE 2
Maeroeconomic Data for Historiea) Simulations™
“Varmble — YRS WeE T Change
%
~Peronal Consemption Expeatiore Y1691 ST 310 396r

Government Consumpton 34N e9es 37
Capnal Formstion 93250 $SeEW Tr43
Expuns 1I6BI0 2ITE 4
lmpons 230 XME983 ol
Gross Domeste Prodecy 36I3F T48%e ITo9
Gross Naponad Expendinee JUIH TrelT R
Emplovment B0 personss WS 23917 U™
Popetanion 100 personss 34n8d 53238 178
£Pt 2130
tmpon Price Index bERI]
Export Pnee fndex o1 56
GOP pree deflarer &2 3

Source. 13 Phlippro Staustonaf Yeasbond fof 1Y

drures are 1o Mithen Prsos, E9EE prwes

Fummuls for % chaage « 1997 19850 101988

Seetor Domestic Expors  Nnpers  Bmploy- Ereeor
Cutpur ment Expetts

b Palay 814 .00 HSOEE 207

2 Com %1t 080 9938 23573

3 Coconuticopra in farms 3933 360 060 £1ar

4 Sugarcane £3.56 a0G #2023

3 Basamy X3 %03 bl 873

& Orbererops ek ggnc serages 2373 3448 16218 1207

7 Lavestock 36715 40000 43781 1207

3 Puuliry el 000 040 2oy

4 Fish & fistery producs 1931 12306 6003 1207

15 Logs & other {orest prodecss 4691 <3823 103 s

B Copper 2792 1139 X B

12 Gold & wthet precious metaly <1733 8332 % 132

13 Chromum ores 5571 323 edsi] 172

14 Nwket -3 06 16400 x 3 By i

13 Other metathes 4704 308 0.00 bE T2

15 Sand, stone & gravel 8359 a0n 600 £3 70

17 Other aon-metxthc mugerals 53174 WeF 9969 T2

£ Food aanufactores 3463 Eah (4387 324 F713
19 Beveragy praducts (2318 3537 13265 3247

20 Tobacoo menefacties 338 tiad 9t e .

21 Teues & eande goods 2 £3838 34347 3247 137
nW sppaset & fe #173 13838 11848 3147 342
13 Wood, cork & care produces 1379 -394y 8213 247

33 Famntes & furs, pamandy of 2999 ka4t 8213 Ex2 )

wad

25 Paper & paper prosiucts 03 0o 8213 3247

% Pubinhing & prinhng servies 7925 12800 3137 3147

2F Lewhier & lrother products 52 3838 B3040 3247

" Empn o8 ik 10l sie abes svatiable fromt the § af Yook These are, fupecest s fme

sggregae wdustney. We waed a

et

the 2ane o7

and e 9 nde o e

stntel. Then we assemad 2 e changes 13 prodectis iy fur seuuly sulia sk oF i % aggesdae wadusres
ape the anve Thee enabled w0 sstanee die Shange o cnphes Neatim onh oF (e 39 sdusisies B msaicd

Tlas-aasumption » 35 Male duc 16 g Lk o BTy speafic ronnagioent Lis

2



FABLE Fcont...
28 Rubber praducts 3o 24 (131 44 3575 3147 TABLE3
39 Chem & chem prod excem iSu9 3883 EEed 3147 Estimates of Unobservable Variables
petead & coaf Labour Techmesl  Fareign mpon
30 Products of petroleum & codd 78 38 ey 6278 3247 Sectot Product  and Toste Demord  Dumesnic
31 Nop-metafhe muner producs B8 o6 H0SH SEwwl 3 y Change  Sht Taeast
32 Bastc micks prodosts b 2 4837 487y 3247
4 33 Fabneuted meial products EEE ® 47 £33 32a7 Patay .68 306 £323 4997
35 Machinery except electinis Mida K M983F 34T Corn 908 R2R-2 3327 Y 84
3% Blectneal muciuoery wesy  ISe s IR 3147 Coconuteopra i faoms Y68 <3508 9568 <
36 Franypor equpment 1372 T sOOU 3247 Sugarcane 968 N7 X X
57 Snceliancous manufaciurey 3556 s36 37 wgns 3247 Banuna 468 46.36 -0 14 EY
s 38 Construchon By 2% T4 34 + 37 $1 32 Other crups el 43016 Services 568 ES-) 311 ys <4008
- 3% Blectnouy & gus el (12543 L] 26433 Lrvestock 9 58 3312 8173 199 41
: 48 Water servies Wiy w08 Ui Poulry 968 3947 Wess 2064
i Land tatspon 2382 TH43 41 % 3OS 477 Fish & fishery products 488 3292 51047 39865
&2 Water franspuart serkices id B2 T 4157 ju if a7 Lowgs & ather forest produsts B 68 -39 5t 9928 23
43 Al Hensport services 1183 h A 4157 3148 <77 Copper B335 044 11224 K4
24 Sroruge & wervioes ncwdental o W91 4L 4137 iy L Gold & other precsous metals 63 4% -38.96 235.37 x
transport Chramuarmg ores 6345 169 (330 33233
45 Commonication &7 33 e E 4537 3113 377 Nicket 46333 -716.39 1470 S
46 Frade T pE 4] a3t 378 +7 7 Other metatiics -63.45 -3049 (333 32326
37 Bunkang sersades B4 T4 EH ik 37 Sand. stone & gravel 6343 03y S 87 -2337
4% Non-banks servtes S 83 X (R LT A 41 Other non-metalhc unerals 6345 -3 30 190.00 -8G5
45 Insusanie services 350 jE ] 1087 RS 47T Foud manufactures 797 1774 3632 13169
st Read ostate serviees 6 4% 7444 Ay s LA ar - Beverage products 797 113 4 47 13453
51 tawnership of dwelling RaE.1 DB k4 ZAwl Tobacen munphctures 797 -2 24 733 %93
33 Guvermment serdices Byl LUk Gk b0 Texules & rxtie gouds 797 b 6% 4891 06.06
33 Povate edutalion sersigs 3 RS H %87 2481 Weanng apparet & foorwesr 197 1203 ms B335
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