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hnJlact of Trade Liberlllisation itt Non•PIQtttation Agriculture in Sri 
Lanka o.n l~cononlil~ Gro\\1th ttnd Envirouinclttl\l Degt•adation: A 

Conttllttable (jctu.~•·t\1 l~quilibt~iuut (CG·E) Aunlysis. 

During the ptll't two decade~. Srl Lnnka lH\S experienced economic growth thi·ough liberal 
economic polhties, together with stt'ttctuml mijustment nnd othel' ugricutturat policy reforms. In Sri 
Lanka. new teclmologJes nnd rcg:ulutory devices wcte used to mitigttte cnvit'onmentul problems 
~uch as soU degnldation. Howevet\ there bus been concem about the impuct of: policy liberalisatioft 
and imple.mcntat\(m ot' the GAT'f/Urug.uuy Round Agreement Agriculture (GURAA) on the 

environment. 

This paper mull)'ses t:he likely ct:onomy .. wide effccn1 of tntde H.bentlisu.tion in non .. plantation 
a!.lriculture (esneciully rice und other t1eld cropsl in Sri Lunkn, using a computable general 
equilibrium (COB} modeL This model captmcs the Cltvlromnental itnpacts of policy changes, 
pruticularly on·site Utld off .. site effects of depletion of lnHd quality. 

Preliminary tesults shows that u·adc liben\ltsntion .in non .. platnati<'n agricultute is at1 

environmentally friendly ('green1) policy dt~vice which leads to both highet economic growth and 

reduced environn1ental degn1dation. 
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InlJUtct of 'l'rudc Libca•nlisntiou ln Non·Phtruatlon Agriculture h1 Sri 
Lnnkn on l~cononlic (ii'owth lllld l~n,'iroun•~iltal Ocgrndntion: A 

Co111JUttnblc Gcnca"nl ,E<tUilibrhnn (CGJj~) Analysis. 

l:. lNTROUllC'I'lON 

~incc 1977, suc~cssive govcrmncnts in Sri l .• m1ku hnve Implemented n wide tiUlge of cconoP\ic 
policy r!.;'fonns. The main dcclotcd ohjectives of' the policy rcfonns were to uccclerutc economic 
gnnvth. creme J.mtplo)lmC'tlt nppm·urniHc~, incrcu~c capacity utilihntion, stimulate savings nnd 
mvcstmc1Hs, imp.t·uve the balnncc of puymenh nnd achieve httcm;H:ional COJtt)>etitiveness 
(Rt~jupalhil\ma. llJH}{; CtuthbetMon m1d Athukurata, t tJ91; Uunhunl und .Kelegnmn~ 1993 & 1994~ 
Athukoralu und Juyasuli~ n._ l <)94.; Ptu• Hn~t~rn Econumic Revic\\t:. 1995: Gunuw~trdamt und 
Somuratne. l996L The p 1~~ rc1\ulns included the removal of (}\HHltituUvc testdciimlS <QRts), 
reduction in import tm·irn~. devnhtilfion of the cutrcncy nnd the lmroductiotl of expot·t: promotion 
measures. A~ u result .. n high d~grec of opcmtc~s or the Sd Lnt\kJUl ccnnomy bus been observed 
dunnp. the ta:,t two dccndes tSnnmmtungn and Jitynsmiyn, 1996). 

Agncutturc contrihut.cd ahmn .21 [Hm:ent of Onv;s lJomettUC t~~·odu<:l ~(Jtlf>), ttnd 23 pet certt of the 
total value <Jf export! in 1993 nud ac:cuun.ted fnr 39 (X!l'Ct!ttt '.•f the employed lutxutr fo~e (Repott of 
Presidential Comtni!•:\ion on "J':u·df~ und *'rntdc. 1994) lite tlOn·plNUULion ngricultu.tnl sector altme 
contributed l"i percent of (j[)p n1 1993 (Centrulllnnb. qf btj Li!nkrtt 1995J ln 1963, agricuhtltal 
scctor•s contribution to (J[)J> \\H'* .18 percent nnd it ut~cowned for 53 percent of uU ¢mployment 
( Edirisinghe. et.ul.~J992). The agricuhurul .sc:ctnr continues. Wl'X! the dominurlt sector in the Sri 
Lankan ecmmmy nnd it nl!-!O has the ,greatest conce;uruU<m of poverty; ptuticuhtdy tm1ong its sttmll 
scale tenant: fm·•ners. sm;~)l f:um ow11et·s and lnndless workers. 'l'hus •. nny development sttntcgy 
that is formuhlted to increase t~1nplt1ymcm nml nllcvinte povertythtough economic growth i.rt Sri 
Lanka. needs to cunccntrnte Oil ugricultural developntent;.ln the development J)r(1Ce.ss, sustuint\blc 
ngricuttm·al development is the key to nchieving tUt efficient patrersJ \)f r·esource. usc. reducing 
envirmunentul degt·udmit)lh creating ~n: employntcll~' ll,pporttmhies nHd nllevhniug poverty. 

The popuhtt belief itt devclopin~ countties thnt tmde policy liberaHsutlon. cr·eMes· env.ironmental 
degmdtuion, hus rurely been e~umincd tlr1d evnluutcd. M(>st analyses or the land degtadado•• 
problent sh<tw thnt solutions must come fronl wlthitt uphtnd ugrlculturc! tlu·ough the udopdon of 
lund saving teclmologtcnl ndvnnc~nneatts, chtHlSing uphttul ngricuftut~n.l systems. reduced 
deforestnthm. efficient lund tcnm·e. systems tu1d effective com.mtulity pnrticipadou on soU. 



con~crvnth11' nlensm·cs. \VItH\· th~\1~ fn~tl'lts tmd issu~·s.~lt-e importnnt; in the Sri LanktU1 case, so fat 
the role of uppmprhne tclntive pi·k~ ~:hunge' in the ptotcction or nut:Un,ll capital (Le., soil) has been 
overlooked. 

111r llh.Jecu\e of thi~ pap~~r b tn examim~ the impa~l or turiff reduction itt o<m·plantation agticulture 
m Sn Lankn on cconomt~ growth and change~ in the level c.1f enviJ·()nmcntnl degradation in the 
prudw:tu.ln rrocc's and an evnltmtion nf its on .. sitt'; tuul nff-.sit~ impact<~. lt ful·ther analyses the 
ltkcl~ e~.:nnum) "\\tde imp~wt) un tariff lihcralinuion lr\ J1t)ll·pltmta\iOJ1 ngrlculturc. ~Uld evaluates 
ho\\ effe~u\e it 1\ a~ un Indirect pnlk'> device fur reducing extemulities (lnnd degradntionlill Sri 
l.anka 

The paper,.,. or~am~ed m~, hJUm\.~ Scctum 2 pmvide.~ an overview on. existing tariff structure and 
tt\ etft•l.'t\ nn the nun .. plantatmn uptu:ult:uml sc~.:tur. Section 3 bt•icOy discusses the Hberati:t.ut.ion 
efted' on e<.~onmm~; grO\\:th m Sri tanku \\tthin n. netl .. Jiberal policy frtunework. Section 4; 
explam!'t the ~lMngl~-' in t~md u'c pauem over the years and er1vironmenrnl degt~aduliml in the Sri 
Lankan agriculture. St~~tum 5 d\.~\.CJ'ibc.~ the COill(J'lfUtive· stnti~":' con model for the Sri Lankan. 
l·<:ononl}· and dam. snut.'\·es fur t.h~ model Se~..·tion b explnin\ the COl~ model closure and 3.5 percent 
tanff r·educuon m non"phmtJtton ;tgri~;uh.utal ~(~~tors ~ts nn exogenous policy shock~ s~lected for 
''mtll;.umn pohcy expcrnncnt.s. Section 1 umtly~c.s the CC(lnomyv,tide results 0.11 simulat:iott of tariff 
hbcrahzt.mon at tnacro h~vel~ und an evoJmUJ.on .of on .. site nnd oft:..5ite effects mchld.htg; t11e v~llue ot! 
'-avtn!!' of natural t:opita.t Sectam X pn:!~ems ~ondudmg remarkx and policy implications base.d on 
''mulaunn experitn(!llt~ 

2~ l~tl'OHT TAJtH~"J." STRl(CTt.au~; ANt> NON·I)LANTAtlON 
AGRiCl!l~TURAI~ SECtORS 

Since 1977 •. import. tariff pt·otcctimt provided to Sri. t.tm.kn.n ngricultute has been grndunlly reduced 
under libcrolised u·nda und othet ugriculturut t-efotm policies" with the objective of incrcnsJng the 
mtemationnl compelitivt:uess of Sri Lnnkun ag.liculturtll products. Once the. trod~ ·barriers relating. to 
agriculture became an. intcrrmtimndly prominent lssue with the Uruguay Round Negotiations of 

GA'IT. Ss1 Lunknts tariff and related protectionist policies. wel'e the subject ot clid¢al analysh~; ln 
thts. context,. QRs., .import tadffs. export tuxes! expott subsidies and exchange controls were 
dismantlc.d und other institutional und reform su·ucuu"Cs were undertaken which were ~ondueivc: to 
economic growth hl Sri Lunkn. In 1977. most QRs were replneed by n six band dtlty system for 
imports ranging; from 0 percent for cssenthd. commmcr goods to .500 percent ~riff rates on luxury 



impon tariff regime wus inu·oduced f<.w most industrial nnd u,griculturul products in, conjunction 
with u flex.ible exchange rate regime. Exrmrt' tuxes,. applying putticulurly to the ,t>lantnUon seetor. 
were also reduced. Most of the fo()d subsidies wen.~ ulso removed und a targeted. food stamp 
scheme was introduced only f'or the most vulncr·uble. :lowe$t ifl!~ome eutoing cMegory of people ln 
Sri Lanka (Curthberston nnd Athukt)rula. 1991; Duntunn und Keleg~tmn. 1993~ Athukorala and 
Jayasuriyu, 1994). 'The 'fltst wuve· of Ub~rnUscd economic policies resulted b1 un enhanced rat.e of 
econom1c growth, thereby reducing the rutc of unen'lploymem ;md the nHe of~ .infhldon. However, 
due to the etvil wnr and tlSMlciuLed pt·oblenl~ prevniling itt the ccon<Hily. ln the ently 1989, the 
expected economic petf(WilltUlCl.~ levels fallen ~h;u-ply bclmv CXfre,ctations. 

To addres~ the e<·~mmnic prublcm. n 'second vnwe' of economic libctulization occuttcd in Sri 
Lanka in 1989. The govcmmcnt embnrked up()ll a new stttbilisndon progrut.nrnet which incl~ded 
irnpot1 tariff red\lCt.ic.ms. devuhmtion of the Srl Lmlktul currency, furthet tax reforms, further 
Iiberalistion of commodity nnd fmuncial market~ Ct.~.g:. t•et:novul of the subsidy em feJtiliser and 
removal of con~essmmu) interest ratt:~ for U!lrieulturoJ cted.it. ). pttvudzation of govern.ment 
busines~ enterprise~, inCl·'ding stntc .. uwncd plunwtions* and int\teused expott ptormltion tDunham 
and Kelegamu. 1994~ Atltukl~t·nta~ 1994: Juyusuriyu~ 1994~ Luksbnum. W.O. 1994) 

Indicator t9R8 1989 199() 1991 1992 1993 

(,UP (,·rowth (9(5) 2.7 2.3 6.2 4.6 4.3 6,.9 

Uudget dehcat• 15.6 11.2 9.9 11.2 7.4 8.1 
tnnatacm (We) .14.0 lL6 . 21.5 12.2 1L4 lL2 
Current account .. 5.{1 .. 4,4 .. ;t? .,5.4 .-4.5 •3.8 
deficit* 
Investment~ 22.5 21.5 21.9 2,2.6 23.5 .24.0 
Domestic 12.0 12.2 14.3 12.7 15t3 15,5 
savings* 
Expor~ts" 2J.J 22.3 24.7 22~6 25,.9 26.6 

--
* As a percentage o.f .GDJ> 
Source: Dunham and Kcfcgnrna { 1994) 

The ovctnll per.fol'tmmce of the Sri Luukan economy l'x:tween 1989 and 1993 is shown in table l.lt 
reve:ds that. a solid ltwcro·economic proJ!teSs was recorded. us measured by ahnost all indicators, A 
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ut·m~. These nues were impost~d even on ugril,~uhnrul sectors, considct·in~ vntious <:ommodity 
spcf.'tlic usriff rmes Tht~ St·i t.;mknn tm:iff structure hns been pcriodicuUy reviewed. stnce 1980, and 
\ucce:sswe chnnges toward n lnwcrcd turiff stxucttn·e hiwe been lmplemented (Ramuynke, 1993~ 
Rcpm1 uf Pn:'sidt"tttial Tnrtt'f C<mlmishlon <Hi•TmHT ntld 'l'rade.l994). 

To c\ alu·ac tht~· !-!ti'Uf.~turc.'" uf inccm•ves Jn the ngriculturnl s~ctot" ln St•i Lnnktt, it is neccsSltcy to 
con~1~h.r the nomJtml protection tmcfTicit'nt\ cNl'Cl nnd effective prmcction coefficients (L~PC). As 

\ho\\, n m Appendi ~ table l. the: uvcrage HPC J4u· the ttgricultur:al sea tot~ wa~ L6* while that or the 
mamttuctm·mg. SC\:ttW \\ra\ l.X. durHll! t.he pc.*l'intl 19RH·91. However, ht .t 992/93. whilst Un::. Bi'>C 
rcnuum•d ttth:hungc.~d tn apn~ult.m·e. the HPC d'~~·Hncd O·mn 1.8 to 1.7 in the l1UH1Ufnctudng sector. 
But m t <>t;2/9~" the HPC u1 the nmnufnctm·in~ sQ~mr continued to be high~r thnn in the ugriculturul 
\CI..'tm· The nmst lu}!bl} prowctcd M.·~t.or m Sn Lfulkml ngri(;~ultute is the non .. plimtation ugriculturul 
sector ...... luch im:lude~ ricce und MJbsidiUI'.Y fcmd crops mm1ely. onions, chillies. potatoes, 
vegetable~. nmizc, llltnlim.' and puf,t·~. 

In non ·plnntouon agt'tculturc. l't(.'C nnd othel~ suhsldim'}' food crops ;n·e the mnjor sub-.s~tors. 'the 
prcwnt rates of impcm tnrtff 1mpnscd OJll'icc nnd other unuuuJ ugricultm·ul crop scct()rs runge from 
J5 to 45 percent. <see Appendi>; *l'nhle 2>. The 35 pcr:cent. import turH'f rute on the CtF price is 
tmpo~ed on Rice·~ Sugm\ PotlltOCl-1* Red onionsJ Dtoni.ons, Grecogram, BJackgram, und Oded 
Chih.cs, while a 45 percent tntit'fnpplies only to Mnlze und Split lentils. ''l'he U.tdfftitJ·nctures hnvc, 
dtMortcd resource nllocntion both b(~twccn ngt'lC(l)tutul scc\'()ts nnd between agricultute nnd r)ther 
8\~ctor::.. Futthern1ot·e. u..tiff' pmtecuon npJ>eun-. to hnv~\ .increased the cost. of lund degrudatio.n. Pot 
example. a high tute uf import tariff protection wos giv-en to potu toes despite this crop being one of 
the most soil erosive ct·ops in the non .. pluntution ugricult\urc sec tot. 

3. I~FF~J~C1'S ()~' TRAtH~ LUlERAlJSATJOIN ON ECONOMlC (;ROW'I'If 
'IN SRl LANKA 

A positive intcrreJntionshlp hns been idcntit1ed b<:twecn trude liberuUz.nion.lnc:luding the removal 
of import tariff nnd economic- development OMF,l99l; Bdwu.rds. 1993)* 'Differin,S experiences (Jt 

recent trade liberulitntkm episodes in developing countries hnve been documented <see Choksi and 
Pupugeotiglou, 1986 and Pupugeotigiou et ul.\ 1990). hll977, lhe newly elected, tJnlted Nadomu 
Party governrnent hl Sd Lunkn disnnuuted most trude batri~.ts nnd exclumge controls and AllQWed 

t.he private sector to plny n lcudint~ tole us UJ1 11cngine of grow~b., in the development ptooess.ln the 
tmde libernnzution pt~ocess. the quunthutiv~ conu·ols on hnpc1tts were removed .und .~t mdonali~¢d 

., 



high mte nf infl~ttion Jlt",,wuUctL due to high defence spending us a result of the on.-going civil. war. 
Tht.· nue of economic gro\vth nv~w the Jledod 1990~93 was cleutly substuntiully higher thnn tor the 
period 1988 .. 89. 

4. LAND USl•~ l'A'I'tl'l~RNS ANO I~!NVUUJNMI~N1'AL DEGRAPATlON 
IN SJU LANKA 

Dcforcstntion. wmerslwd destruction. loss or biologicul diveJ•sity~ f~1elwood und watet shottnges, 
:-,oil erosion nnd wnt.et ~~onuunimH:ion, over g:rnzing nnd over fishing. utbun congestion and 
environmental pothl(ion ure cmtmmn to fast growing Asia, stngt1Uting African and heavily indebted 
Latin Americnn countties n>unnyotm~t 1990}. ln Sti Lanka, environmentul conditions, purticulu.dy 
h1nd dcgrudation nnd soil erm;ion. lmvu hct.:ome sensitive issues h1 recent. ycurs. 

Smce indcpendcncet sufo;ccssiv'· gov<!mmems or Stl Lnnku huve spent considerable sums of .on 
producer <iUbsid.ies Ln enlntnct! productivity lt~vcls both in the non .. pluntution Cumtuul crops) and the 
plantation <tree) crops sccttws (see AD It FJ90 muJ Amk<lrHle und SonHltllUlc~ 1. 994). Deforestation 
occurred ut. n vety hi}.lh nne (hH·ing the 20th century. with nututat forest cove,· being reduced from 
80 w 22 percent of the countri:-. hmd ut·ca. Expansion und hnensificution of ugricu!tm·t~l and the 
continuing ptactice of swidden <shifting) culUvntion\ cncrouchmcnt lutd utiH:;tttion of ecologically 
marginal lands f(W ngricul.t.urul pa•'pose~~~ und the clearing of forest hmd for the establishment ot 
humun senlement5 hu.ve been. nut,jot' contdbuting factors to the high rnte of ,1eforestution and 
increased hmd dct~t·udntion, pnrticulal'ly in the highlund and tnidl41nd regionsl (Bandarathilake, 
1995}. 

The lund use pnttem adopted ln the uppe1~ watershed regions in Sri Lanka, which includes highland 
and midland di~tr.il:!ts is bnstcnUy of two types, namely upland planuuhm ~rops (or pet·enniat crops) 
and up lund non·plumution crops. Upland. plnnmtion crops include ten, ruboor* cocot1Ut, export 
ugriculturul crops tmixed·spice gnt'd~ll») und forestry which represent 71; 48. 13. 54, and tz~per 
cent of Sri Lauku•s toml uren gt•own of these Grops. respectively (P.Junuuion Sector• StatistJcld 
pocket Book, MPPPl, l993J/rhe uplaud non .. plantutiOJ1 ¢l·op~ (vegetubles,potutoes, tobacco and 
other field crops) Ulld pudd)' ;lccounted for 30 ttnd 2l percent of totul areA b'1PWn, tesp¢euvely 

Titc highJnnd t~istricta nr~~ Nuwnmcliyn :md ll.~dulfu, 
The mHJfAUd diRidc~lj urc Knndy. MIUUICt Kcgtlllc nnd RAHltipuru~ 

5 

,, 
q 



<Department of Census and Stntisti(.% Sri Lnnku, 1993)~ 

Table 2 shoYts thnt the ltmd use pnltem in the upper watershed region~ has changed dnunuticaUy 
over the lust five d¢cndcs. fl·om sociul1>1 beneficial pct·ennial C.tops hke tea and fores~ry toward 
more soil erosive lwmcs.tcud and non .. tca crops (unnunl ctops)~ 'this ttend ln lund m>e has had 
important on .. sitc nnd off' .. ~hc conscquenc~.s. SoU erostoJl has impacts both on-site land 
prodtu:tivity und dl)Wll .. stream irrigotion und gcnemtion of hydro-power. 

Table 2: Chnngcs in l.~tmd lff)C Puttcr·n in the Um)or Wutcr-Shcd Regions in Sri 
Lunku 

Lund ltsc Tvpe 1956 {%) l978l79 ( o/Q) I ~J9l . (%) ·~ 
Tcu 6 I :\9 2T~ 
Uomcst.cnd 7 17 RH 
Gra~sland 5 8 7 
Forest 17 -·· 14 ' 1S 
Forest Plantation 2 4 7 
Non-ten C•'OP 7 15 ·2o 
land 
Other 1 3 5 . 

Totnl 10() !.00 
--1"- ... m .... ~~ 

Sou rcc: II R \Vullingfot'd (J 995 J 

As ~hown in table 3, the mte of "oil erosion for uphmd tree crops namely tea; rubber, forestry and 
mixcd-spi~e gurden crops .tu·e signincnntly lowe~: thun for annual crops grow11 in the uplU.l1d region. 
Research by Cox.head nnd Shively 0.994), shows that in PhHippirH! ugricuhuret plunuuion c.rops 
generate higher sochll retums tltnn unnuul crops due [C) the 1owc1' rute of .lund degradation associated 
with plantation crops. 



~ ·:.....,... 

I~t~oshm '* ConH' t~;pc/l.~uud usc R~ltc or Soil 
.. ~ 

( tons/hn/ year) 
leo Sc(~tm· 

\'PTca 15 
Well-Ivtunnged SN:•dlinta Ten 20 Pnorly Mnnugcd Stn~dling Teu ''' 5 It 

75(3 ... 2} ·~-
Rubber 10 - ........ ~ 
Mix <;nt·dcn CSI)ieCl tO 
Chcnn Culti\·ntion 75 

-~ -~ 
Vcgctahlc Garden~ 100 -Fort~st 

DL·nse Fnrcst 03 
Paw For·est' 0.5 
Putna 5 
Degraded f:r.)l'CSt 10 
Scruhlnnd lO cSl 11 

Tobacco .,_...,....,... 70 

Sourc,~: lhuldM·nthUukc, H~I\1 (19'J5J. 0J>limnl Land Usc in th~ lUll Country or 
Sl'i Lnnkn: Lnnd DcgradntJun nnd J~"m•<!fltl'h MPil Af'lAR l,r(>jcct. (Uraft 
l~cpoa.'l.h 

* Esthnntcd soU Jo~s is rchHcd to Nuw;u;ncUyn disUic.t: in the highland. 
11 \Vcighted Average 

Whtle the economic reform policy pncknges implemented in Jttnny developing countl'ies huve been 
generally ~uccessfuJ. mm·ket fuihH'C& (negative extctnulitic~d ussocimed with natural resource use 
continued to be u, majm· prublen1 in devch ~~ing cmmtl'icH <Pn.nnyott)U, 1990; Cruz nnd Repettof 
1992; World Hunk. 1992; (hnna and Mimnda • .1995). Jmplwe•·ishcd people hnve commor.~.y been 
dnven to over .. exploitt f'ragtle. and unproductive cnvimmx1cnts. 'the nmj()r m;ens ofmnrket fuHurcs 
in the Sri Lnnkun economy nru land detn·udntion in the ngticultuml sectot (13nt1dMtt et nl~ 1995) and 
envil'nnmentnl pollution in tmmufnctm'ing and some ()f the setvlce sectors. such tls uunspod, 
( Munusinghe nnd Ctuz. l995). 

l und degntdtttion nnd <mviJ·omncnutl pollution continue to be u mujot'l)foblem ht most developing 
COUIHI'ics (J3lnike. 1085~ l~t•p(:ttlh l9H9; Pmmyotmt;l990: Znht) etAlttl99l). ln S.t'i LAH1kn, high 
populmion pl'essure (>fl Jund leads tn increased use ot' mutginnJ Jnnds u11d high hiHy slopes, mainly 
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for c.~ultivation of non··Plmnnt.it'>n cn'>J)S • Emph'ical studies show thnt son tWoston and degtadnti(lit of 
agncultmnl lnnds not only decr\1use lund Pl\1ductivhy, but ntso impose C<~sts in off .. site down~ 
stream nn~as. These costs mclud~' rcducti<)ll of wtHet qunlity in mmn·nl wntet· ways. scdJme11tntiol1 
nf irrigation network~* t.·cduction t1f hydJl1~poWCl' gencrttticH1 cnpncity of t·esetvob·s and hlCI'eased 
opennion nnd mnint<mnncc \~m.ts of irrigation h(~nd-.w<)rk, .includh\g d<'>Wn stt·cntn distt•ibutmy and 
f1cld canal!>. (Coxhcud and Shivelly~ HN4; CoxhHnd and Jnynsm·iyn~ 1994: nnndum et nl, 1995; 
Bandusenu, l 'N5; Snmnnltlltl!m, 1996). This situati.on l'eJ)t'esents n chtssic cnse of lhe 
mtt•rdcp~.~lldcncc b<.~twt~cJl ecnnomi~· gt'OW(.h nnd the cnvit·omnent nnd is significnn~ been use ()f the 
eronomir: gnnvth hnpn(."ts 1.111 t.h~ environment: nnd enviromnemul. quality which in tutn. impacts on 
t•conomic p,rowth <Hm·opcan (\1nm1i~sinn. l9X7: Pcm'cc, Uavid et.al.,l989~ Goodstein, 1995; 
OECD. l~N6t 

Chan~:ting land u.'<.l paucrtt\ and ~hiftinp. cropping; ~-tystrtns commonly lend to sociully sub· optimal 
erosion rates. As t~:\plnint~d h~ Chhht'lhn U11d Dmn~day c 19K7)r there Me mnn..y facuws contributing 
to \t';clnlly rc~uhing sub optimul M1il Cl'l),!,Jtlll nHl~c;; Hl1pCI'fcct information nbout levels and 
consequences or st)il cn)!'tinn ~ts\t1dated with pm·rtt·uinr hmd use pattems:. nbsence: (lf well defined. 
property rights~ diverg;c~nccs between ~m:ial and pri\.nte time preference l'ntes and inter .. regionnl 
l~XtCI11UJitie~. 11lC CXtStltlft JmJicy induced fll'lCC distm·titlllS in f.he }1rCS(!flCC Of Jlllll'ket fniJUl'eS l)OSC L\ 

difficult tWoblem for !he mmly~is of the ~odal costh nnd benefits l'>f reducing soil e•·osion. In 
part.iculnrJ the existence of ext~rnnlitier;,~ due eith<w tt1 off .. bite effects or to imperfect information 
about the tutm·e hnpnct: of cm·t't!llt pr·ncticc~ of Sl1il productivity. mcrms thnt. removal of exisdng 
policy distortions may lmt he ~l'dallv optinu1l tCoxhcnd and Juyusm·iynf '1994). Moreuvet't the 
impact of hlghet· output pti~e.'-1 on hnlg .. nm hmd qunlity is nn empirical issue. Depending 
parti<.:ulurly urmn the 'wnilnhilit.y n11d cost L)f <:ons\!rvuthm nl\!Usut·es. highet output prices ttta>' 
Jn(;rease or oecre~1se long .. run land qnaHLy £Repctttl.1989: Chisholm~ 1992; LaJ1nu1ce, 1992i 
Clurke, 1992; Bart·ct .• 199'1 ). Thcl'efore, crm:ful tt•ld ctlcctive policy evaluation is necesstuy based 
on u model that, cnptm·cs g:<mel'tll equilibrium impact~. ln this context, pnttial equilfblium nt1tdysts 'is 
unable to cnptul'e likely important economy .. wide ili1J~ucts. 

With changes il1 cconmnic polidcs. mn1·ket ror·ct•s, p:u·ticulnrly changes in relntivl.': pr~)duct prices, 
play tt decisive f()JC hl selecting lWOtitable CI'Op Cl1111hinatitms.ltnpm·U~tnt fnctOX'S hiflUtmcfng crop 
combinations nt·e the i11{1bility or prirnnt·y htputs 11nmeJy, ln.bom· and cnpitaJ, in relntlon (()changes 
in dcmnnd nnd .StJpply ()f pl'imnry i11puts and (tt)l11modity mat.keuh rhese ch:mges are bn~ed on 
technology and tastes. ·tn this con.text, .it ts (:lenr thatrtdverse environmental effects resulting from 
mm·kel· failure have signiffcnnt implications f()r tmlicy Jnte;ventil)ll (Cloodstein, l99S). Ovet·the last 
few de~tndes, structural ond otln~s· preventive menstu~es nf luml degr~ndnlioJ1 hnve been developed 
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und applied in developing Ct1UtHI'ics by means rlf tegulnH<>ns (U\<l conunuuity pnrticitlatory 
apprnachcs. HmvevCl\ the )H)tcntinl for chnngcs l(l tmdc policie:; to rcdiJCe PI'Ublems of hmd 
deg.ruduth.Hl hnve not tx\cn witk~ly explored. 

A n·~.·cnt. plten.omerum L. I .:~ ccmmmic nmdclling nrenn .. wns th~ development of u t~luss tlf 
economy-wide nmdcls- whh.·h nrc known ns cmnpntublc gcncrnl cquilibt'itlll1 (CGB) Ul(ldcls •. COB 
modd!-t arc mainly employed Jn cvnl.mHc: the likely ccotmlny .. wWc hnpacts tm a wide nll1ge of 
poli~.·y is'tu(.•s Hl lmth dcvelupcd nnd developing cmmtrlcs. llnsicully these mod~ls pmvlde un 
internally cunsistt~n~ C~·~!'Om>· ·Wide fnunewm·k fm· policy unulysls. in consid~r·jog internnl nnd/or 
external shm:ks to un economy nn nuu:rn tdld micro economic vnrluhlc:s. 

ln con~idcnng the nbnvc iS'lUCS, lhl·n.~ Wt.•rc. tom· COH nmdcts J'C~t~!Hly devcl.opcd by nrmdtu·a 
< 1 9H9 ). Centre for i.ntct·nntimml Hcononlit b (ClHl ( 1 992l, i lcmt ( 1994) nud Oaudurtl et ul., ( 1995) 
for the Sri Lnukun <:cnnomy w '~vnhunc th(~ ccnnomy .. wi(l\~ likely impncts of VIWious policy issues 
111duding (lxtct·rull !)hock!-!. •DutduUscuse• type polidc~h tcclmofog~cul chnngc, und ttudc relnted 
pnllt:y isMics. tn Hnndurn ct. nl .• $ ( lfJC}5J nHHlcl, tlu~ rchttion&hip between economic reform polici.es 
nnd i~~o,ucs on cxtcrmditlcs, in pnrticulm· uggrcgntc and ~cc.~tm·ullevcl of soil cmsion wns cunsidct·cd 
to invcMigutc likely ecmmmy·wide impact~. Thi~ nwdcl wus the fhst model dc.vc.lop~d fol' 

unaly"ing cnvinmmcntnl (!f'fc(.!t& in tim Sri bnnkun hititt1ry of (!COJH>mic policy Ulmlysls. AI. I of lhes~1 
models nrc ncu·clahsicul. CotH!HU'nUvc MtHit: nmdcls, the Mrucun·c of which is based on the 
truduionul OJ~ ANI n1mk~l of the Austrnliun economy {Dixon~ el.nl •• 1982). The Clr~ uml llundnt-u. ct 
al. models ut¥c m<wc disup.grcgntcd t.hun LJnndnm's t 19H9J mmlcl, "'rhesc two nmdcls used n 1~ecent 
input·output dntn buse in tnking into uccount. of 197"/ htt1tctm·rd chnnges in cconmnfc Hbcmlisntion 
of the Srt Lanknn CI..OU(' tly. 

ln t.his unulysht; the cnmpm·utive.-sLntl~ cent model devcl.opcd by llumlnrn et nl., (1995), w;~tch 
belongs to Juhnnscn cluss, wHh lincut In proportinnnl clmngcs of vnt'inblcsj is nddpted us lh(~ bus~ 
for unnlysis, with further disng!,p·cgutiou of the mudcl. 'J'hc udvmnugc of !he Johun&cn class models 
ir-. the flexibility to uddres!<l n l'iUJgc. of colnpm·uttvc.-stut:lc prohlmus lnvolving chunges iu policie~, 
prices. fuctm· cndowmcms nnd tcclHH)logics. 'This mod~l nssumcs a one to one correspondence 
between indusu·ieH and commmlilics, Although modelling or nll ou,.stte tllld off-.s!te effects of lund 
dcgrudtnion is nn extremely difl'lcuh; tnsk, ci'fotts hnve b._~(m m1\de to c.wnhmte the ecoumnywide 
impacts of' hn \ degntdntimh includmg on"slte c~)Sl or Juud dcgrududon und off,.sHe impacts m1 



inigat.cd ngdcult.ure und hydm .. powcr gcncrntlon. Accor,Uugly, this COB model wns further 
disnggrcgnt.ed from 37 to 40 imhtMdes based m1 new technical lntos·nunion l)Ji Jc~nd de[!rtldtttlon; to 
incorlllWUte on·siw effcc:ts of' of soU erosion nt u more detnUed scctond level. fn this context, the teu, 
"ct·tor wns runhcJ.' disnggrcgutcd intn highiiHld, midhmd nnd lnw)nud tea sectors while the other 
ug;ricullurc sector wu:; disnggr'-1gntcd into hlghlnml; midlund und lowhmd t)lhelt ngdC\tlmte JUld 
uplnnd potu toes. tfhc tnndcl includes 14 ngriculturnllmlusttics in lh~ uplnnd, mldtnnd nnd Jowhmd 
n~gions. Hnch indusu·y prodm:cs n singln good by using tJwcc prhmu·y rtwtors: hmd., lubout' and 
cnpitul. 

The mnin datn ba•H!' u~cd fnr the mmll~r l.s tim inpm ... output: U1blc d\wctopcd by Ou~ UcptHimcnt of 
Ccn~;u~ nod StnUsU(.!s jn I CJH9. which was fmtlH~l' updated nnd rmpnwed in 1991 by the CIEt 
llll'OI'plll'tttillt~ tim Sti'UCtlli'UI. t:hanges lnking piUCt~ ill the C.COI.lotlly, 1\ftCI' the SCCt'Ud WttVe of 
economic reforms in 1989. This input. .. oulput· dntn ha~c captures the pror;,h:cti'm nccouuts in the 
economy. the shurc t:m!flil'hmt.s In suh!h. costs and tcvcnues m cm1·em producti<m, lnve~hl1Ctlt'. 
hou~l!hnkl collMimption. foreign U't.lde~ nmltntlll!in mdusu·ies CHHH'kcting vnluc·nddcd 'UstribuHon 
clc.} un\ corupntcd to itltnlcmenl the n~lcvnnt C'<JH mmlcl. ln nddiUonl the. mo(h~.ll'~<lUil'es VUJ'i(1US 

pununct:c1 s. tHuncly sub:.;titutinn c:ltt:::th!hlcs bctwc!Cil dum(~St.i<!niJy lltoduced I.Hld i.mportcd 
com mod Hie~-? (Annington clnMlcitics); own. c:mss twice nud cxpcuditure clnsddtics for SJ<i l>!1mknn 
consumers; fon~ign demund clastidticH tm· Sri Lnnknn exports; substitution l!lusticilics between 
primary fucnws in each Jm1nstry nnd invc~unent pm·rmmtct·s fo1~ ench indusuy. ln this nwdeL. tho 
clustidly cocf11dcntN nre tuken from llu~ modc.l d<~vclopt~d by Lhc Cln. 'rhe CU.! hns used elnsticity 
coefficients i.tl hs nlodcl dt·nwn rmm ~xhuing; IJt.CI'Utm·c 011 l.lll~ subject and bused Oil 11bcSt 

gucs!lttntti!C~ 11 utiliting dutn for Rimihu· situnthm~ rmm developing cmmtJ'ics in the: Ashm re~;;ion. 

In this modelt lund tntlbiHJy .is nUnwcd bct:wccn crop hHfnst.nes within uphmd, tnidhmd and 
lowlund regions. The rchHivc price clmugc~; ()f pmductN resulting: n·om clumges ill economic policy 
fromewo•·k. influence the lund use pnttents in f.hc economy, which in tum nffccts l'ntes ()f soil 
erosion. Changes in tevelll nf snH umslnn linked to clmugcs in httld use puUct~ns iltthe uplnr1d J\nd 
1mdland regions, have both on .. sHc und ot'f .. site ctmscqneiW!lS. *l'he nmiu Clff. .. site impact <>f lrmd 
dcgmdution is the t~t::duction of Ute productivity or ph~lhlcu.l su·ucturcs Cot the storugc ttnd delivery 
of wot,~r· fm' h·rigntiou und hydJ'n .. poW(W gcncnttion. Au incJ·ense in scdlment,delivety nw~ to these 
water stomge tnnks lu the Jowhmd m·cm; ti!rcct.Jy hlCl'(~nsen ~he costs hl irt•iguted ugdcultw·e nnd 
hydl'u·powcr gcllct'iHfon. ¥rhe nn .. sit~ pwductivity impacts ftom soH cmsh.m nnd the uff~~;Jte 
~ npncts of reduction in hrig1Hion <!upncit.y fm· cr~1ps nnd hyda'CliOp,lWI!r u~nertHlon nre modelled to 
estimate the vnlue of dcpl.ction ,)f muumlt·csource cnpi.tttJ ln the ~f'l Lnnknn economy. l1m• given 
quuntlties nf secttH· ... specific CHl'iml endowmcn:s. un lnc:·eusfl in croslnn leveltJ ht ~t.~ uphmd und 
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midland sccH.ws reduces lowhmd secttws' outp\lt by t·educlng their effective specific factor 
cnd(1wmcnt. The pammct.cr nK~nsm·ing the tclnth.)nship bctw<:cn dumging lnrtd ttse and induced soil 
erosion in th<! upland nnd the loss of itrigntim\ cnpadty ln the lowhmd cttn not be ditectly estimated 
due to a tack of scctmdnry data. ·rhc off··~itc impttct t)nramcter used in the Bnndat~\ et aL (1995) 
study~ based on the l>JliJippitle experience~ for measuring off .. sitc dntnugc inlowlat1d ugt'iculture 
and hydro .. powcr ~_!cneration \vas 0.1~ indicnting thut a l pctcent incrcuse in acreage of~tphmd crop 
sector:-~ reduces tiL: lowluud irrigated nretl nnd hydro·powel· gcnctution by n. t percent. In tn~)del 
use in the present study adot1ts th~~ snme value of tO.l) for the off .. sitc .impact pnrametet. 

ln the policy simuhuions it is expected to assess the relationship bctwecntrndc libctlllhmtion in the 
UOil .. phlllHHiOil ngricultuntl S(~t.,'tnr. including tttrilfrcductions~ and On•site and off site changes it1 
level~ <.)f lund dcgrad:.Hion. tn nil simulnthm cxpcl'imcms of tul'iff HbcraJisation, n model c·losure is 
employed in whkh real \vag.~·s and balnnce of tmde arc fixed. Accordingly~ shifts in laboul' demand 
are nbs('lrbcd by quantity adjust.metHs ten:Jogcuous labour supply), and aggr~gJ\tc net ittcome 
chunges uppem· us chang<!~ it1 rcul huuseh~)Jd consumption. In addition, the nom!tHtl forei.gn 
~xclmnge rate remains fixed, as n mmwrcirt' of the: tmKlel. An~' movcn1cnts trl d'unesdr pt·ice levels 
chnng:e the reul exchnng:e· rute, which is defined us the mtio of un index t1f the border prices of 
ttadeables to an index of domestic pdccs. The smull cmmtty assumption. is emplO)'ed and world 
prices of imports are u·eatcd us exogenllUs.ln this mutlysis~. it is n~sumcd th;tt reul wnges arc fixed 
und uno wed detennine endogenously the level of uggregnte employment in the economy. It is 
possible to change the dosure4 if ncl'cs~UJ)\ to detenntnc the re;1l wages etld(Jgenouslyi with 
uggtegate employment in this cas~~ being the cx~1gcnous var·iable. 1'hc rates of soil erosion l\t both 
sectm·nl and for the ectlnomy us a \VlHlle is an endogenous variable in the modeL 

6. TRAill~ POLICY SHOCKS IN THJ~ NON·PIJAN1'A;f10N 
AGRICULtURAL SI~CTORS 

In the St+i Lunkrm economy~ trttde policy reforms ht the agrkulturul. sector thut have tuketi. place 
include the reductlott of tariff in nt)J1·plunmtlon ngdcultuml sector~ grutlthtg expott subsidies for the 
plunt.atfoJ1 crops (teu, tubbct't coconut; at\d olhet' export Ut~riculmre). imposition of import quotas 
on rice, sugar and whcut•tlowet·, and trade distotting. 11domcstic. policies11 11atnely, re-establislu'nent 
of national procm·ement programmes on paddy {tice); expo.tt credit subsidies on uon-truditional 
exports, floc.t prices for othci' cxptwt ngdcultut·ul (spicy) crops. Ui1d u fertiliser subsidy fot· puduy. 

In the following u1mly~is of ttnde policies, 01e tecetU h11po.tt tariff tcductiOJ\ in the non-phthtadon 
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agricullm·al sector, includillg the nthcl' agl'icult.urnl ct·ops sector will be Sl~lected as cxog¢t1ous 
policy shocks to evnluute the it· e~onoJtJy .. widc impacts, including Vt\hmtion of the on-site cost and 
off-site effects of changes iu the l'atC or uggreg:v<\. <\)il Cl'Oslon. As shown hl AppClldix table l, the 
rate of turiff imposed Oll noll .. plnntution sectot.·s ; .. ~.~ 35 pcrcel\t of CIF price. 1t1 April. 1996, the 

government tcmpomrHy rctmwcd the 35 pcn::cnt impon Utriff impo5cd on rice ttnd otht!t ngl'iculturdl 
sectors, due to tttl unexpected drought, nnd allow~d tlv• pdvutc sector to import rice nud other 
agncultural products t)·cc (.1f uu·iff~s. up to Octobct• t 996. In this study, the ecouonty .. wide .impacts 
of a 35 percent scct.ot spcdfic impmt Wl'iff' tCd\1Ction. in uplund, midland and lowland other 
agricultural scctot·s, and the upland potutoc scctot\ in the Sri Lankan et~onomy nt·e ntmlysed. 

Mo~t natural resnurcc accounting studies t\VRl.l989; \VRI, 1992~ Lutz, 1994) indlcute thttt the 
cost of agricuJtutnl lund degradation .leuds to a significant n~duction ill the measured rate of 

economic gt'owth. As esthnatcd by Band~u·u ct.ul 0 995), the uggregnte unnual nvt.~ntge value of soil 
erosion in Sri Lanka in terms of the nutrient replucemcnt cost was US$ 15.4 million per yeur. That 
is to say. a strong rc:lationship between tntde poJlcjc~ und hmd degrndntion was fom1d, The majot· 
non-plantutif'n crops grown were tobucco. poUltocs, ouions, chillies, vegetables nnd other field 

crops cOFC's), which are highly soH erosive crops. lr1 the lnst two decudes. these crops were 
given a high pl'iol'ity In onlcr t•> :mnin th\! goals of f~1od self sufficiency nnd ngricultuml crop 
diversification. As u result, whil~ most .fnnner.s in these scctots have obtained short .. term+ lucrative 
private profits, but: m t.hc expense of tund dep.mdution. It is the.t·efore evident that trade policy has 
important implications fQt·lnntl quality. 

7. lU~SUl/I'S OJ•~ l'OLlCY Sll\ttiJLA1'IONS 

This section prescms the simulation results t)f recent uu·iff t'eductions in notl'"plntttntion agiicultural 
sectors in St'i Llulku, derived thm; COc mot!clling;. 1'he tU1alysis focuses mninly 011 changes in real 
economic growth and t·esource allocation, together with the dumges in hmd use patterns and 

associated levels of ugg,·egate soil ctosion. The hnptlCt of tariff reductions on the on•site aggregate 
value of soil savings ot·losses (nat.untl cupitul) nnd dowtH;ti'Cul1l off .. site effects ure evaluated. 

I. Macro-Economic Brr~cts of Tnriff l..ibcrnHsatio•• 

The mucro econo111ic impacts of l'.~;ccnt uwif'f Hbet•ulisation irt the non·pluntu.tio•t agdcultu&.'ul sectors 
in Sri Lanka are presented in 'l'nble 4. A strong tehitionship is shown to exist between econontic 
growth and n reductio.n in hmd degrudatitHl u.s u a·esult of tudff Hberalisttdott. A 35 percent tariff 

12 



reduction in the 1\0ll"PlHnhUi<m ngdculmt·nl sectors increases the growth rute of real GOP by 0.03 
per~ent. Mot·eovet\ while fostering economk gl·owtht the induc:ed. clumges ht hU1d use leud to a 
reduction in nggt·ctmte level of hmd degtadation in the cout1U'Y Qf0.04 pet'CctH per year. 

Tariff libcm!isation ulso increases the level ()f aggregate employment itt the economy by 0.08 
percent. As n (,'onsequcnce of ltltilT tiberalisation in the non ... ptuntntion sectot·s,. other manorncturlng 
~ectors receive, n.n in1pCt\tS for c.~pott .. led gi·owth nnd labour ubsotptiott. M"otcovet\ tnriff 
liberalization indiret~t1y increases the .level of other activities Inchtding margin uctivities. 

Table 4: Mac•·o EcmHHUic lmtmcfs on t~u·iff lAbe:t•nlis;aUoll in No•t-J>Iailt~Uon 

r\g•·icultut·nt s~c(Ol'S iJI Sri Lnnkn (Pca~ccaHngc Chnugcs} 

Endogmwus Variables 0\lnca~ol 35% Tnriff 

A. 
Rcdocthn1 

ff<n'ernmcnt. Uudget · · · · .•.. · .. · · · · · .. ··. 
Govcn111'lCl1t budget i)()siJion t Rs .. Million) . 120.45 

8. Household Comnuuphon und u,sposublc htcome 
Ag.gregute nomimlllmusclmfd con~umptinn .().2 
Aggregate t'Ct11 household consumt)Uou 0.04 
Nominal household di~.tposuhle Income .. ().2 

c. Price Indices 
GDP defhum: ·0.23 
Consumer• ~··icc h1tlex .. ().24 

-fj. ,'\ggt·egnte ~~rHIHoymcnt: · · · ·· · 
Rutc of Aggregnte ctt11Jf<)~'nleUC 0.,08 

E. Gross Doltlcstic t»ro<hict <GUP) 
Nominul ODP --0.20 
Real Gill' .0.03· 

14. t\ggl'egnte sml efosion tt<ms/ycn•.'J 
Total croslon ·0~04 

~· 

Real household consumption me reuses by UJ>4 pcl'ccnt with pi'i.ce reduction*' induced by lower 
tariff. Price levels decline us measured by both rhe CPl and. the ODP deflator. Further. uuift 
liberalisatiou in the mln--plu.ntnthm sectors lends to an. increase both the v~1Jue of impotls and 
exports. but the rute of lncteuse in the vnlue exports is grenter thattrlte t·ate of h1creuse it) the value 
of imports resulling in tm impmved butauce of ttade ln the \..Cmtomy. 

In sur~unury. tutiff Hbcrulisntiou assists to teduce ou .. site uad off .. site impacts of soil f,Woston, while 
fostering economic growth and hnproVh\g most other m:u.tro economic indicatr>rs. lu the: neat 
future, us one of the signutoi'ics of ONM' .. Urugu~ty tound u.ud WTO (World Trade Otganis;~tion) 
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ncg,otiations. Sri l ... unkn is tim~ inn stmr\g J)t)Sition 10 tcduce hHJ>Ort tndft's and strengthen mtn·ket 
competition. 

II. Level of' l~n,·ia•muncutnl Ucgrudathm (Soil ,l~t'Osion) nnd An l~vnluadon ()f lts 
on-Site nHd Off-Site IUfccts ; 

Tann lthcor•tlbation in mm,phtnli:~tion .sc~tor~ e•wourogcs :l ~hift· nl" lands in nn envh·mlillCIWdly 
friendly dirc<:titm in tht~ Sri J.nnkim economy. h lend~ tJ1 'l nmrgiuul ittcrem;c of lm1d ln tow soil 
cro,ivc ~:rops like tea <high~t;H'O\\'ll ~•nd mhl~gmwn) and reduces land used ill high soil e1·osive 

"-rop~ liJ..c n1hcr ngricultuml pn,duch in uplumf, nml midland regions <s,~c .Appl!ndix. 1"able 5). 
Con~cquently. it substant.iaU)· t'Clhn.~cs the sectomllevcl of snit erosion inrmn .. pitUltation. sc~tors ns 
'"ell "' the lev~l uf uggl'Cftnte "'llil erosion m the cconmny cmblc 5). 

Tnble 5: IUfcf.:ts of 1;~H*iff lAht.waHMHiun in t.bc Nort•l'hlrttntion AgricuHurnl 
Sccf(n·s un LQ\ ct of Soil t~:r·osiou 

Scct.oa· Rntc of Soil f~rosion 

<Pca•ccrlhtgc Changes) 
Ten- II i.gh -~r.·onu O.l3 Tcu-t\1ad gr·own 

O.lZ 
Othcr.Agr'"Jitghlnnd~ 

~~ 

~0.39 Ot hcr".Agt*•l\'hdhUtd 
l)ota tocs-u l> lnnd .0!0.4 

•0,39 
Aggrcg11te S<Hl ht·oswn -0.04 ............... 

Further. it is evident thut mrifilitx~mnsation in mm .. ptnnuuion ugricultuntl sectors clumges the hu1d 
use pattern frottl highly soil CJ'<lsive Cl't1ps to low soil erosive ctopst in both upland nnd midhmd 
region~. Even in lh~ lowlnod 'iccmrs., there is nn indirect shift oflund from UllilU;tl oU1er agriculttu·ttl 
crop!t ro pcnmninl tC.tl cmps. lt is evident thtH. if the govcrmmmt continues to HberaUse tudffs in 
non~pluntation sectot·s. it win be un effective p~)Jicy device ntt1lh1ing! both n m~we efficient, resource 
allocution nnd lower lund degJ·ttdmion. 
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In this analysisi the nggtcgnte vnlue of on .. silc SQil erosion is evultmtt1d (ln ~he busi1> ()f the ·nutrient 
rcplnccmcnt tdefc"sive) cost~ dtle to n ht~k Qf crn,p specifk datu on the telutJ.,:mship b¢~wccn 
productivity nnd soH erosion in St'i Lunknn ngriculture. ,.~he vnlue of nuttient loss evnlunUOtt i.s 
basl'd on the una lyses done by Clnrk .. ( 1994} lit relutic>11 h> the up pet ~1uhaweli watershed regions in 
Sri Lunk.a. 

The value of aggregate soil-nutnent rephlt~emcnt co~t in the h~tse year ( l992J is US$ S6.3'Z Millicm 
( R~.37S3 h1HHon), which is shown in Appendix Tubh~ :t This vnlue JS considered as n base value 
for the cvaluntinn of cost of land dcgrndution in the ecmmmy. ltl thi!:~ context. a~ shown in tuble 6t 
in comparison wHh the bnsc vnfue, the tntiff fit)Cl'Ulisution pohcy in ''on .. phmtntion agriculture Jends 
to reduce aggt·ega~e on·site suil ems ion cost in Sri l,unkn. by US$ J 3.73 Million (R$. 60LS 
Million). The real vnluc of suH suvcd reprc:::,entS: 0.16 pet cent of total ODP (l99l).lfa developing 
country like Sri Lnnkn cnn ma1c ~ignificant si.wings nf natlwal. capital indirectly by using: economic 
poltcy devicc.s r:Hhet than costly regulnH'u'l tW 4.1thcr devices. u will lead to n mo•·e susntinable 
economy. 
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Table 6: Tariff l10tiCl' Jnduccd Amw~l Aggregate V"hae ()f SoU ~rosiQrt i~• Sri 
Ltlttk~ (US$ .. ·1\Iilllun) 

Crop l~ntc ()f Soil Dust~ V;tluc % Valu~ of Tnlriff 
f1!roshHl of SoH P<•licy Induced 

Uons/hcc/ycur) Rrosioll Soil Erosi<n• 
(ltS$ .. (US$.·MillioP) 

1\lilllon)* 

Tea-High gro\\:h** 35.2 I L.89 13.8 13~44 

Ten-Mid !!t'OWll** 35.2 13.67 l5.8 15.31 

Rubber 10 4.50 5.2 4.50 
Coconut ~{) 5,13 5.9 5.,13 

Export Agricultw·e 10 1.83 2.1 1.83 

Other AgJ',. 100 l7,8l 20.6 10.87 
Highland# 
Othca· Agr .. 
l\1idhUHJ# 

!00 ,2L90 25.4 1.3.14 

Potatoes· lOO 3t08 3.6 L88 
llpland# 
Fore:., try** 5 6.49 -1.:1. 6.49 
(H~ANb ·I·o·rAL 8(-.32 t oo.n 72.59 
Value of Tanff Policy Induced Soil Suviugs Per car; . . . lj~$~M•Ihon 
<Bnsed Oil Nutd.eot RcaHnccmcnt Coso . Rs·l\1Hlion (199~1 

As ~t PerccHtage ofGDP (1992) : -
** Weighted nvernge of ruff: of soU Erosion 
# Total&mnual extent ~~·ow11 including both *'Mnhn and Yaluh Sea.~ons 
Souz·ce: 0) Band~ruthilake, rtM. (1994) 

{2) Plantation Sector Stutisticnl Pocket. nook (1 994) 
(3) Dcpmtment of Cctlsus and Stntistics. Srl Lunka (1993} 

% 

18~5 

2l.l 

6.2 
7 • .1 

z.s 
~·---
lS~O 

18.1 

z .. 6 

8.9 
100.0 

J3.73 
601.46 

0.16 

The importance or tariff' Hberftlisution in th~ non·plamuticm sectors is futther J!lusu~ated by the 
positive off·she .effects in down•stteum regiOJ1s. The itnl>l'OVement 1n down .. sttc:am irtigated 
..tgricuhure. especially in th~ pnddy sector, and ill th~ generntion of hydro.-power electri¢hy is 
derived from the teduced level of soil etosio•lln the ecot1omy. Tltis has been hl!m.Ued within the 



model by means of an off .. site imt,nct~ pummctcr which n1easur¢s the httptove,netlt of ()l'O<hlctivity 
levcb in the pnddy sector und hydro .. powct clct·n·icity scctoi\ fhc pJ•ddy n.nd the hydto-power 
electricity scctm·s in the modcllurve inc.l't.mscd ·pt·oductivi.ty levels of 0.()4 and ().02 percent, 
respectively. 

8. CONCLUDING IU~l\tARKS ANO POLICY lMPLlCA1'I()NS 

The policy mmlysis cnndu<.·ted with the C\:lH model for the Sl'i Lanknn CC(momy, hm• shown that 
tariff liberalisutkm in non·Plnntau.on ugri<.:uHure' hns positive impacts on almost all the macro 
economic indicators. 'fhe ccomm1y .. \vidc gcnernl equilibl'ium consequences of Hbemlised tariff 
policies. IHl'-C also shmvn u cJo~c rclntionship between economic growth und the envh·onmt:.mt. It 
shows the possibilitic~ t'tw mitigation of ngricultm·o.l etWh'l)llm~~nml degmd;UiOit in the production 
proc"~ss through tut'iff poli<,:) libcmlisntion together with increased growth rates in the e<!onomy, us 
a 'wm-wut' solution. The lhrnmlatii:m or Ct1Vironmenmlly frh:mdly Cgrcen) devcloprmmt policy 
devu:e~ like libctaliscd tariff., fur nun .. plnntution agricuHm·nl sectors is vitnl f<)r enhnncit1g n hi.gh 
rate of long term econnnuc growth. r·cducmg negative exlt~r·nalities and atmming sust~hmble 
C\:onomy. 

Tariff libcrulisatitlll f~.:)r mm, pluntalion ngt·iculturc~ has un indit·cct itbillty to reduce aggregate soH 
eros1on ( 1.c.~ save tlf natural cnpttul l both with respect to its on·sHe impttct l1n the CC(Jnomy and the 
po~itivc off*sHe impact!\ fo.1· the pt·oduction of paddy and for the genet·ation or hydto·power 
electricity. Furthct·more. it: shnw·s that if import tn1·iffs continue hl Sri Lanka. the futute 
productivity of ~1thet• micro~Jcvd indusu·ieh und the gt·owth ofGDP will be lower. 

It i!~ ncccssury for govcmmcnt tQ piny a Jeuding role .in nu·thcr Hbet·nlisution ofecor1omic policies, 
including tadffs il1 ordt~t· to enlmnce Jong .. term. cCl1nomic gtowth. However. govemment will need 
to pny attention to externalities in the production process, pntticuhuily tlwough policies designed to 
encom·uge users to employ conscrvution mensurcs to prevent funher land degrndution in u.phmd Sri 
Lanka. lnstitudonal and conm.nmity potticiputoty mcchnnisms should be ~ncouraged to cot1serve 
environmcntul nnd nntural resources. 

\Vith a high degree of mriff pmtection itt the non.-plantntion ugticultutal sector, it h~~s been shown 
that short-tetm growth in this sector hns been achieved at the cost of significanOy ted.uctng the on .. 
site value of f1tltut·al cupitnl. nnd nt the sume time imposing off;.,site damage costs ou dowrt·stream 
industdes. 
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Appendix Tublo I: t>a•oJ<!cHon Rntcs !~or Selected Agricultural Commodities in Sri 
Ltlltktt 

Scct<H· 1988-19~' I 

NPC* PC 

Food 

Rtcc 1.2 

\Vhitc nour/brend l.l 
Othet· Agriculture .2.0 
Sugm· \J 
Milk 1.0 
Coconut L4 

Ten and Rubber· 0.8 
Sub Total 1.3 

1\'tnnufacfuring l.4 

* NPC : Nomhaul t•a·ot•!ction Coefficient 
**EPC : Effective l,rotcctiun Coefficient: 

1992 .. 1993 
EPC 

** NI'C 

1.5 1.3 LS 
1.8 L3 1.9 
2.8 2.0 2.8 
1.6 1.4 1.7 
1.0 LO 1.0 
1.6 1.2 1.4 
0.6 LO LO 
1.6 1.3 L6 
1.8 1.3 L7 

SOUI'CC : Rc)lCH't or the il••cshlentinl Commission on T:tdt'f nnd Tn\de, 1994. 



A l>l>tmdix tnble 2: Rntes uf hnt)tWt Ttu·rrr bllposed .,,. Selected Non•l11antption 
Ag•~iculh•t•ut Sectors h• Sri l,••nkn~ 

ll.S. Cod~ Products Altet•nnUv~ Rates or I.C,L. a• rom 
Uuty 

0701 Pot~ toes 
0701.90 Other 35fJ) ot· Rs. 12.00 pet· kg 04.06~92 

0703.10.01 Red Onim1s 35'nl or Rs. 9.00 per kg 08.05.92 
0703.10.02 n·onions 35C{(,· or Rs. 9.0() J)Ci' kg 30.06.94 
<n 1.'.31.01 (ireengnun <MooJlgl 35t;(; ot Rs. 10.00 per kg Nofon licence 
0713.39.0 J Blnckgnuu f Oodd) 35% or Rs. l 0.00 pet' ktt Not on lice11Ce 
0713.40.01 Split Lcntitcs 45t}(i ot Rs. 12.00 pet· kbt Not. on licence 
0713.40.09 Other . 35% .Ot' Rs. 12.00 PCJ' ku Not ortHcence 
()904' 20.0 1 Drted Chillies 35r1b m~ Rs. 20.00 per kg 08.05.92 
090·L20J)I.) Othc1 J.St.:t nr Rs.JO.OO ~er k~ 08.05,92 
1005 l\·tau.e 

,_.. 
45rf( 25.05.Vf 

1006.10 Rice Hllhe hn'k Cpaddy 35c,t m~ Rs. 7 .ou pc1· kg Not on licence 
or husk) 

1006.20 Husked (bt·nwn> Rice ,,!).t;(, m· Rs. 7.00 per kg Not CJH licence 
1 006.:~0 Scmi .. l\'tilled or \VhoJly 35c1~, m· Rs. 7.00 per kg Not on licence 

~\.tilled Rh:c. whethct· ur 

1006.40 
ot pnlishcd or gln1.cd 
Broken Rkc 15'} or Rs. 7.00 rcr kg Not un licence 

1701.11 Cune SUt!UI' 35'k or Rs. (}.50 per kg Not on licence 
1701.12 Beet Sugar 3;r;; .. o~: Rs. 6.50 per kg Not. on licence 

Smu·ce : ltcpoa·t of the Pr·csidcntinl Commission on Tutiffs MHI ·r,·ade, OJcc~tnbet·, 
1994). 
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Appendix ·rablc .1~ AhtHH\l Aggt·~gnte Vulue or SoU l~tosion hl Sri tanka (US$· 
1\tlll ion) 

r-·--..._......_... 
Hnte or Sui' Scc((u+ llighlnnd l\Udltllui 'J,otal Value of 

Bt·osi<w ( Ucc) (Uec~) (U~c) Soil F;rosion. 
(tons/hcc/ycar) (2) <US$'" 

( ll Milfti()ra)* 
Tea-ll1gh gn.twn** '15.2 7:\110 (} 73110 lL89' 
Tea-l\'1idgrown** ~S.2 (} 84062 84062 t:i.67 
Rubber lO () 97416 97416 4.50 
('o<:onut 20 () 55529 55529 5.13 

E\porl t\gl'icuhure lO .1692 359.56 3964~ l.83 
OC her• Aga·~ lOO 3X567 0 38567 17 .sz 
llighlund# 

Othc·r Agt•· 100 0 47~91 47391 ·tL90 
1\'1ldlmul# 

Potatoes .. lOtl 6663 () 6663 ~t08 
llt>land# 

Forc-,try** 5 120444 160669 281113 6,49 
Gt{ANO TO'l'At. 86~32 

~. 

Totnl Cost of Nutdcut Rt.tplnccmeut l1(.W Year; \JS$-~tillion 86,3Z 
lts-~1HUon 3183.24 

Value of Agga·cgate Soil l\r·nsion ns a. PCl'CctH.ngc or (j()Jl (1992) . 0·.98 • 

* [(I) * (2) * US$4.62]: Bused on Clnrk Rebecca 0994> 
• * \Veighted average of mtc of soH Hro~ion 
# Totnl unnunl cxtct,t' s•·1wn includhtg both nMahn nnd Ynhtu Seaso11s 
Soul·cc: (l) Bandnr·tthililke. H.M <.1994} 

(2.) Pl:.unttt1tm Sector Stntistknl Pocket Book (1994) 
C3) Dttpm1mcnt or Census •md Statistics in Sri t.nnka (1993) 



'l)llC of l{ah~. ol ~'oil M~•·k<!t Vnluc or v:•'u~ 
Nuu·icnt NtH ;·icnts toss• S(lU Nu~ rhmts CRs/llcc/yen••> 

nons/hcc/ycarl CRslt'on) 
~ 

Organic Carhon# 2.65525 3500 9l93.38 
Nitrogen O.I.5Jl4 ~3065 JS3l .. l,7 
Phosphntc O.<H~l05S 23065 370,31 
Potnsh 0.03S.2RS J7100 654.67 
rvlagnc~mm Oxide O.Ul3$~5 9050 122.94 

l\~gregatc Vuluc cR~JCi9tons/hc~/ycnr) 13973.48 
Aggregate Value tUS$./6t)tnu~.;/hcc/yearJ .. , l8.81 

~~ 

Aggrcgn'· V~liUC tl{s~lfonllu~clycu rl 202.5 I 

Agga·cgnttl Vt1 rn~ ( llS$.1t ou/hcclyeu t•) 4.62 

* ~1id Point 
Soun:e: Clntk, Rebrcca ( 1 ()941 

# Jnym tttne nnd llathm·u~iughc { 199 J} -- P1·ice of Organic Cm·bon 

Apf>l'tHHx T~lllle 5: J·:rrccts of T4H'iff l...ihcn•HsaH<Hl in Non .. flhulhttio.n AgdculliJre 
on Ctumgcs in iAHH:l lfs~ 

Sec to•· Land Use 
Cha11ge (%) . 

Tca~High gtown 0.13 
Tet1-Mid grov.m 0.12 
Tea-Low grown 0.48 
Other Agr: ... Highlaud •0.39 
Other· Agr ... Midland .. o,40 
Other Agr ... t.owlund .. (L20 

Potatoes .. UphH1d .. o~J9 
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