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Impact of Trade Liberalisation in Non-Plantation Agriculture in Sri
Lanka on Economic Growth and Environmental Degradation: A
Computable General Equilibrium (CGE) Analysis.

W.G. Somaratne, Anthony Chisholm, Sisira Jayasuriya and J.S. Bandara

During the past two decades, Sti Lanka has experienced cconomic growth through liberal
economic pa\ix;i(és‘ together with structural adjustment and other agricultural policy reforms. n St
Lanka. new technologies and regulatory devices were used to mitigate cnvironmental problems
wuch as soil degradation. However, there has bees coneern about the impact of policy liberatisation

and implementation of the GATT/Uruguiy Round Agreement Apgriculture (GURAA) on the
environment,

This paper analyses the likely economy-wide effects of trade liberalisation in non-plantation
agriculture (esnecially rice and other field erops) in Sri Lanka, using a computable gencrél
equilibrium (CGE) model. This model captures the envirormental impacts of policy changes,
particulasly on-site and off-site effects of depletion of land guality.

Preliminary results shows that trade liberalisation in non-plantation agriculture is an

environmentally friendly ( green’) policy device which leads to both higher economic growth and
reduced environmental degradation.

Key Words : Trade liberalisation, Economic prowth, Environmental degradation
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Impact of Trade Liberalisation in Non-Plamation Agriculture in Sri
Lanka on Economic Growth and Environmental Degradation: A
Computable General Equilibrium (CGFE) Analysis,

f. INTRODUCTION

Since 1977, successive governrients in Sri Lanks bave implemented a wide range of econopvic
policy reforms. The main declared objectives of the policy reforms were to accelerate economic
growth, create employment opportunities, incrense capacity utilisation, stimulate savings and
mvestiments, improve the balance of payments and achieve international competitiveness
(Rajapathirana, 1988; Curthbetston and Athukorala, 19915 Durham and Kelegama, 1993 & 1994;
Athukorala and Jayasuriya. 1994 Far Eastern l;scommﬁcfI{e‘vicw, 1995 Gunawardana and
Somaratne, 1996). The p iy reforms included the removal of guantitative restrictions (QR's),
reduction in import tariffs, devatuation of the curreney and the introduction of export promotion
measures. As aresult, a high degree of openness of the Sri Lankan economy has been observed
during the lust two decades (Samaratunga and Jagaswiyn, 1996).

Agricultare contributed about 21 pereent of Gross Domestie Product 7DP), and 23 per cent of the

total value of exports in 1993 aind aceounted for 39 percent of the ernployed labour foree (Report of
Presidential Commission on Taritfs and Trade, 1994) The non-plontation agiieultural sector alone

contributed 17 percent of VIDP m 1993 (Central Bank of 59 Lanka, 19953 In 1963, agricultural

sector's contribution to GDP was 38 percent and it accounted for 53 percent of all employment
(Edirisinghe, et.al,, 1992, The agriculwral sector continues 1o be the dominant sector in the Sri

Lankan economy and it also has the greatest concentration of poverty, particularly among its small

scale tenant farmers, smll farm owners and landless workers. Thus, any deévelopment strategy
that is formulated to inerease employment and alleviate poverty through economic growth in Sri

Lanka, needs to concentrate on agricultural development. In the development process, sustainable

agricultural developiient is the key to achieving an efficient patrers of resource use, reducing

environmental degradation, ereating o employment opportunities and alleviating poverty,

The popular belief in developing countries that irade policy liberalisation creates environmental
degradation, has rarely been examined and evaluated, Mast analyses of the land degradation
problem show that solutions must come from within upland ugricultiire, through the adoption of
land saving technological advancements, changing upland agricultural systems, reduced
deforestution, efficient Tand tenure systems and effective community participation on soil
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conservation measures. Whidk: these factors and issues arg important, in the Sri Lankan case, so far
the role of approprizte relative price shanges in the protection of natural eapital (i.e., soil) has been
overloohed.

The objecuve of this paper is {0 z:xumiue: thie impact of tariff reduction in non-plantation agriculture
m Sn Lanka on ceanomie growth and changes in the level of environmental degradation in the
production process and an evaluation of its on-site and off-site impacts. Tt further analyses the
bikely economy -wide impacts on tariff liberalization in non-plantation agriculture, and cvaluates
how effective it is as an indirect policy deviee tor reducing externalities (land degradation) in Sri
Lanka ‘

The paper w orgamised as follows. Seetion 2 provides an overview on existing tariff structure and
its etfects on the ron-plantation agrculral sector, Szxﬁlmn 3 briefly discusses the liberalization
effects on economic gmwm, i Sri Lanka within a neo-hiberal policy framework, Section 4,
explams the changes in Luxd use gﬁ:iut:m aver the years and environmental degradation in the Sri
Lankan agriculture. Section § describes the comparative static CGE model for the Sri Lankan
economy and dats sources for the model Section & explains the CGE model closure and 35 percent
tartff reduction i hon-plantation agricultural sectors as an exogenous policy shock, selected for
simulation policy experiments. Section 7 analyses the ceonomywide results on simulation of tariff
hiberalizanon at macro levels and an evaluation of on-site and oft-site effects meluding the value of
savings of natural eapital. Section % presents voncludimg remarks and policy implications based on
simulation experiments. | i ‘

2, IMPORT TARIFF STRUCTURE AND NON-PLANTATION
AGRICULTURAL SECTORS

Since 1977, import tariff protection provided to $ri Lankan agriculture has been graduatly reduced
under liberalised trade and other agricultural reform policies, with the objective of increasing the
international competitiveness of Sri Lankan agricultural products. Onee the trade barriers refating to
agriculture became an internationally prominent issue with the Uruguay Round Negotiations of
GATT, Sr1 Lanka's wriff and related protectionist policies were the subject of evitical analysis, In
this context, QRs, import tariffs, export tases, export subsidies und exchange controls were
dismantled and other institutional and reform structures were undertaken which were conducive to
economic growth in Sri Lanka, In 1977, most QRs were replaced by 4 six band duty system for
imports ranging from O percent for essential consumer goods to 500 percent tariff rates on luxury
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import tariff regime was introduced for most industrial and agricultural products ia conjunction
with a flexible exchange rate regime. ‘szpm’r, taxes, upplying particularly to the plantation sector,
were also reduced, Most of the food subsidies were also removed and a targeted food stamp
scheme was introduced only for the most vulm:x"abig, lowest income earning category of people in
Sri Lanka (Custhberston and Athukorala, 199]: Dunham and Kelegama, 1993; Athukorala and
Jayasuriya, 1994). The ‘first wave” of liberalised economice policies resulted in an enhanced rate of
econome growth, thereby reducing the rate of unemployment and the rate of inflation, However,
due to the civil war and associated problems prevailing in the economy, in the early 1989, the
expected economic performance levels fallen shaply below expectations.

To address the economic probleny, a 'second wave' of economic liberalization occurred in Sri
Lanka in 1989, The governmient embarked upon a new stabilisation programme, which included
import tariff reductions, devaluation of the Sri Lankan currency, further tax reforms, further
liberalistion of commodity and financial markets (e.g. removal of the subsidy on festiliser and
removal of concessionury interest rates for agricultural credit.), privatization of government
business enterprises, inclJing state-owned plantations, and inereased export promotion (Dunham
and Kelegama, 1994; Athukorala, 1994; Jayusuriya, 1994 Lakshman, W.D, 1994)

Table 1: Macro-Economic Indicators in Sri Lanka (1988 « 1993)

Indicator 1988 1989 | 1996 | 1991 1992 | 1993
GDP Growih (%) | 2.7 | 23 | 62 a6 | 43 | 69 |
Budget deticit* | 156 | 112 | 99 | 112 | 74 | 81
Inflation (%) | 140 | 116 | 215 | 122 | 114 | 152
Current account | -a.0 | 44 | -32 | -54 | -85 | -38
deficit* ; | D RS R SR L TR
Tnvestment* | 225 | 215 | 210 | 226 | 235 | 240
Domestic | 120 | 122 | 143 | 127 | 153 | 155
savingg.j; -y
Exports® | 211 | 223 | 247 | 226 | 259 | 266 Jr

* As a percentage of GDP ;
Source: Dunham and Kelegama (1994)

The overal] performance of the Sri Lankan economy between 1989 and 1993 is shown in table 1.1t
reveals thut a solid macro-economic progress was recorded as measured by almost all indicators, A



nems. These rates were imposed even on agrnicultural sectors, uonSidcn&ing varyic)‘us‘mmmodity‘

spectfic tariff rates. 'The Sri Lankan tuiff stroetare has been periodically reviewed since 1980, and

successive changes toward # lowered @ril? strueture have been implemented (Ratnuyake, 1993;
Report of Presidential Tariff Commission on Tasifl and Trade, 1994),

To evaluste tiie strneture of incentives incthe agricaltural seetor in Sri Lanka, it is necessury to
consider the nominal protection eoefficients (INPCY and effective protection coefficients (EPC), As
shown i Appendix table 1, the average EPC o the sgricultural seetor was 1,6, while that of the
manutactaring secior was LE, doring the period 1988-91. However, in 1992/93, whilst the EPC
remained unchanged i agnenlure, the EPC declined from 1.8 10 1.7 in the manufactuting sector,
Rut in 1952/93, the EPC in the manufacturing seetor continued 1o be higher than in the agricultural
sector The most highly prosected sector 1 St Lankan agricalture is the non-plantation agricultural
sector which includes rice and subsidiury food ¢rops pamely, onmxm chillies, potatoes,
vegetables, maize, nanioe and pulses,

In non-plantation agriculture, ree and other subsidiary food crops are the major sub-sectors, The
present rates of import tarft imposed on rice and other annual agvicaltural crop sectors range from
35 to 45 percent (see Appendix Table 2. The 35 percent import tariff rate on the CIF price is
imposed on Rice, Sugar, Potatoes, Red onions, Blonions, Greengram, Blackgram, and Dried
Chilies, while 1 45 percent tariff applies only to Maize and Split lentils. The tariff structures have

distorted resource allocation both between agrcintural sectors and between agriculture and other
sectors. Furthermore, wrift protection appears to have increased the cost of land degradation. For

example, a high rate of import rifT protection was given Lo potatocs despite this erop being one of
the most soil erosive crops in the non-plantation agriculiure seetor.

3. EFFECTS OF TRADE LIBERALISATION ON ECONOMIC GROWTH
~IN SRI LANKA

A positive interrelationship hus been identified between tradc, liberalization, ineludmg the removal

of import tiff and economic development (IMF,1992; Edwards, 1993, anfcmngexpcncnccs of

recent trade liberalization episodes in developing countries huve been documented (see Choksi and
Papageorigiou, 1986 and Pupageorigiou et al., 1990), In 1977, the newly elected United National
Party government in Sri Lanka dismantled most trade barriers and exchange controls and allowed
the private sector to play a leading role as un "engine of growih” in the development process. In the

trade liberalization process, the quantitative controls on imports were removed and a rationalised



high rate of inflation prevailed, due to high defence spending s a result of the on-going eivil war,
The rate of economic growth over the period 19%0-93 was clearly substuntially higher than for the
period 1988-89, '

4. LAND USE PATTERNS AND ENVIRONMENTAL DEGRADATION
IN SRI LANKA

Deforestation, watershed deswruction, Joss of biologicul diversity, fuelwood and water shortages,
soil erosion and water contamination, over grazing and over fishing, urban congestion and
environmental poilution are commaon to fast growing Asia, stagnating African and heavily indebted
Latin American countries (Panayotow, 1990), In Sri Lunka, environmental conditions, particularly
land degradation and soil erosion, have become sensitive issues in recent years,

Since independenge, successive governments of St Linka have spent considerable sums of on
producer subsidies to enhanee productivity levels both in the non-plantation (annual erops) and the
plantation (tree) craps sectors (see ADB, 1990 and Atukorale and Somuratne, 1994), Deforestation
occurred at a very high rate during the 20th century, with natural forest cover being reduced from
80 to 22 percent of the country’s land area. Expunsion and intensification of agricubtural and the
continuing practice of swidden (shifting) cultivation, encroachment and utilisaion of ecologically
marginal lands for agricaltural panoses, and the clearing of forest land for the establishment of
human settlements have been major contributing fuctors to the high rate of Jdeforestation and
mereased land degradation, particularly in the highland and midland regions! (Bandarathilake,
1995), -

4.1 Changes in L:;;m’l Use Pattern and Lind Degradation

The land use pattesn udopred in the upper watershed regions in Sri Lanka, which includes highland
and midland distrivts is basically of two types, namely upland plantation crops (or perennial erops)
and upland non-pluntation erops. Upland plantution crops include tea, rubber, coconut, export
agricultural crops (mixed-spice gardens) and forestry which represent 71, 48, 13, 54, and 12 per
cent of $ri Lanka's total area grown of these erops, respectively (Plantation Sector, Statistical
pocket Book , MFPPIL, 1993),The upland non-plantation crops (vegetables, potatoes, tobacco and

P The highland districts are Nuwaracliya and Badulla,
The midland disteicts ure Kandy, Mutule, Kegille and Ratnupr,



(Department of Census and Statisties, Sri Lanka, 1993),

Table 2 shows that the land use pattern in the upper watershed regions has changed dramatically
over the last five decades, from socially beneficial perennial crops like teu and foresiry toward
more soil erosive homestead and non-tea crops (annual erops). This trend in land use has had
important on-site and off-site consequences, Soil erosion has impacts both on-site land
productivity and down-stream irrigation and generation of hydro-power.

Table 2: Changes in Land Use Patiern in the Upper Water-Shed Regions in Sri

Lanka
Land Use Type| 1956 (%) 1978179 (%) | 1991 (%)
Tea R Y R D L T - |
Homestead A R N R e
Grassland S R B
Forest } 7 I
Forest Plantation | R o4 1 A
Non-tea crop | T A5 20
Iand DR N
Other 1L R e -
Total R DR O R R 11 e

Source: HR Wallingford (1995)

As shown in table 3, the rate of soil erosion for uplind tree crops numely tea, rubber, feresiry and
mixed-spice parden crops are significantly lower than for wnoal erops grown in the upland region.
Research by Coxhead and Shively (1994), shows that in Philippine agriculture, plantation crops
generate higher social returns than annual crops due to the lower rate of land dégradation associated
with plantation crops. ‘ '



Table 3: Soil Erosion Under Different c:vonping Systems

Cover type/Land use | Rate of Soil Erosion * |

» e - {tons/halyear)

Tor e RELLLLIA LI L

VP Ten - g 15

\:«ell Mag};\aul'bc}cdl‘mgi Ica : , 1 20 ‘

Poorly - Manigec Swd e IM, I ’7§(_352)# "
Rubber g

Mix Garden (Spieey — —} 40 .
Chena Cultvation |15
Vepetable Gardens L S0
S e e i ; —

Dense Forest ' : 0.3

Pine Forest ; 0.5

Paina 5

Degraded Forest ‘ 1

Serwbland b st
T A SRRSO SRR

Source:  Bandarathiluke, LM (19955, Optimal Land Use in the Hill Couniry of
Sri Lankn:  Land Degradation and Forestry, MPUACIAR Project (Draft
RL‘])‘(H?(:L

* Estimated soil loss is related fo \'uwuvmhya district in the highland,
" Weighted Avm‘age

While the economic reform policy packages implemented in many developing couniries have been
generally successful, market fuilures (negative externalities) associated with natural resource use
continued to be a major probleny in devel ping countries (Panayotou, 1990; Cruz and Repetto,
1992; World Bank, 1992; Gupta and Miranda, 1995). Impoverished people huve commior sy begn
driven to over-exploit, fragie, and unproductive environments. The major areas of market failures
in the Sri Lankan economy are land degradation in the agricultural sector (Bandara et al, 1995) and
environmental pollution in 1mnui“dcmrxm¢ and some of the service sectors, such as transport,
(Munasinghe and Cruz, 1995),

L and degradation and environmental pollution continue to be i major problem in most developing
countries (Blaike, 1985 Repetio, 19849; Punayoton,1990; Zaho er,al,,1991). In Sti Lanka, high
population pressure on Jand leads to increased use of marginal Jands and high hilly slopes, mainly



for cultivation of non- pl antation crops . Empirical stmhea show that soil erosion and dewudanen of
agricultural lands not only decrease land productivity, but lso impose costs in off-site down-
stream areas. These costs inelude reduerion of water quality in narural water ways, sedimentation
of irrigation networks, reduction of hydro-power gencration capacity of reservoirs and increased
operation and maintenance costs of irrigation heed-work, including down siream distributary and
field canals (Coxhead and Shivelly, 1994; Coxhead and Jayasuriya, 1994; Bandara et al, 1995;
Bandusena, 1995 Sampratunga, 1996). This situation vepresents o classic case of the
interdependence between economic growth and the environment and is significant because of the
economic growth impacts on the environment and environmental quality which in twrn impacts on
economic growth (European Commission, 1987 Pearce, David et.al,,1989; Goodstein, 1995;
OECD, 1996).

Changing Tand wse patterns and shifting eropping systems commonly lead to socially sub-optimal
erosion rates. As explained by Chishiolm and Dumsday (1987), there are many factors contributing
to sceally resulting sub-optimal soil erosion rites; inperfect mformation about Jevels and
consequences ol soil erosion assoviated with particular Land use patterns: absence of well defined
property rights; divergences hetween social and private time preference rates and inter-regional
externalities. The existing policy induced price distortions in the presence of market failures pose a
difficult problem for the analysis of the social costs and benefits of reducing soil erosion, In
particular, the existence of esternalities, due either to off-site effects or to imperfeet information
about the future impact of carrent practices of soil produetivity, means that removal of existing
policy distortions may not be socially optimal (Coxhead and Jayasuriya, 1994). Moreover, the
impact of higher owtput prices on long-run land quality is an empirical issue. Depending
particularly upon the availability and cost of conservation measures, higher output prices may
increase or decrease fong-run fand guality (Repetto, 1989 Chisholm, 1992; LaFrance, 1992;
Clarke, 1992; Barret, 19915, Therefore, careful and effective policy evaluation is necessary based
on a mode] that captures general equilibrium impacts. Tn this context, partial equilibrium analysis is
unable to capture lkely important economy-wide impacts,

With ¢hanges in economic policies, market Forees, particalarly changes in relative product prices,
play u decisive role in seleeting profitable crop combinations. Tmportant factors influencing erop
combinations are the mobility of primary inputs namely, labour and capital, in relation to changes
in demand and supply of primary inputs and commodity markets, These changes are based on
technology and sastes, Tn this context, it is clear that adverse envitonmental effects resulting from
marker failure have significant implications for policy intervention (Goodstein, 1995). Over the Tast
few decades, structural and other preventive measures of land degradation have been developed



and applied in developing countries by means of regulations and community participatory
approaches. However, (he potential for changes to trade policies to reduce problems of land
degradation have not been widely esplored.

5 A CGE MODEL FOR 'I’Ill‘l SRI LANKAN ECONOMY

A recent phenpmenot i+~ economic modelling arend, was the development of o elass of
cconomy -wide models, which are known its conputable general equilibrium (CGE) models, CGE
models are mainly employed to evalunte ihe Likely economy-wide impacts on a wide range of
policy issues in both developed and developing countries. Basically these models provide an
internally consistens ecsmomy wide framework for policy analysis, in considering internal and/or
exteenal shocks 10 40 economy on mavrs aicd micro ceonomic variables.

In considering the above issues, there were four CGE models recently developed by Bandara
(1989), Centre for International Leonomics (CHE) (1992), Herat (1994) and Bandara et al., (1995)
for the $ri Lankan ceonamy to evaluaie the economy-widg likely impacts of various policy issues
including external shocks. *Duteh disease” type policies, technojogical change, and irnde refated
policy issues. I Bandara et ak, (1995) model, the relationship between economic reform policies
and issues on exteralities, in particular ugprepate and seetoral level of soil ersion was vonsidered
to investigate likely economy-wide impacts. This model was the fisst model developed for
analysing environmental effeets in the Sii Lankan history of econoniie policy analysis. All of these
models are neo-clussical, comparative statie models, the strueture of which is based on the
traditional ORANT model of the Australian economy (Dison, etal, 1982), The CIE and Bandara et
al. models are more disappregated than Bandae's (1989) model. These two models used s recent
input-output data buse in tking into aecount of 1977 structural changes in econoric liberalisation
of the Sr1 Lankan ccone ny, '

In this analysis, the comparative-siatie COE mode! developed by Bardars et af., (1995), wisich
belongs to Johansen class, with linear in proportiona! changes of variubles, is adopted a5 the base
for analysis, with further disagpregation of the model, The advantage of the Johansen clugs models
is the flexibility to address o range of comparative-statie problems involving changes in policies,
prices, factor endoyments and technologies. This model assumes 4 one to one correspondence
between industrics und commodities, Alough modelling of ull on-site und off-site effects of land
degradavion s an extremely difficult tsk, efforts have been made to evaluate the economywide
impacts of tn * degradation, including onesite cost of lud degradation und off-site impacts on



irigated pgriculture and hydro-power generation, Accordingly, this CGE model was further
disnggregated from 37 to 40 industries based on new technieal information on land degradation to
incorporate on-sife effects of of soil erosion atu more detailed sectoral level, In this context, the tea
sector was further disapgregated into highland, midland and lowland tea sectors while the other
agriculture seetor was disaggreguted into highland, midland and lowland other agriculiure and
upland potatoes. The wodel ineludes 14 agriculimrl industiies in the upland, midland and Jowland
regions. Ench industey produces a single good by using three primary factors: land, lubour and
capital, : :

The main datn bise used for the model is the input-owput table developed by the Depurtment of
Census and Statisties in 1989, which was further updated and improved in 1991 by the CIE,
mcorporating the steuctural ehinges taking place in the economy, after the second wave of
econamie reforms in 1989, This input-outpnt datn base captures the prodiction accounts in the
economy, the share coelTicients in sales, costs mul revennes in current produgtion, investment,
houschold constnpion, fareign trade, aud margin ndusties (narketing value-added distribution
etc.) are computed to implement the relevant CGE model. In nddition, the model requires various
purameters, nimely substitution elasdelties between domestically produced and imported
commadities ( A:‘rningmn elasticitiesh own, eross price nnd expenditure elasticities for Sii Lankan
consumers; foreign demand elastieities for Sri Lankan exports; substitution elasticities between
primary Factors in each indusiry and investment purameters for eaeh industry. In this model, the
elasticity eoefficients are taken from the madel developed by the CIE, The CIE hasused elasticity
coefficienis in its model drawn Prom existing literature on the subject and bused on "best
guesstimates” wtilizing duta for similar situations from developing countries in the Asian region.

In this model, land mobility is allowed between crop industries within uplaid, midland and
lowland regions. The relative price changes of produets resulting from changes in economie policy
framework influence the Tund use patierns in the economy, which in trn affeets rates of soil
erosion. Changes in levels of soil erosion linked to ehanges in land use patterns i the uplend and
mudland reglons, have both onesite and off-site consequeness. The muin off-site impact of land
degradation is the eeduction of the produetivity of physical structures for the storage and dalivery
of water for irrigation and hydro-power generation, An inerease in sediment delivery rats to these
water storage tanks in the Jowland areas directly increnses the costs in irigated agriculture and
hydro-power generation, "The on-site productivity impacts from soil erosion and the off-site
Sapacts of reduction in irrigation capacity for crops and hydro-power genetation ate modelled to
estimate the value of depletion of natural resoutce capital in the Sri Lankan economy. For given
quantities of sector-specific capital endowimenss, un inerease in erosion levels in e upland and
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midland sectors reduces lowland sectors” output by reducing their effective specific factor
endowment, The parameter measuring the relationship between changing land use and induced soil

~ erosion in the upland ard the loss oF irvigation capacity in the lowland cin not be directly estimated
due to 2 lack of socmidz\ry data. The ofC-site impact parameter used in the Baadara et al. (1995)
study, based on the Philippine experience, for measuring off-site damage in lowland agriculture
and hydro-power generation was (L1, indi "xﬁn;., thata | percent increase in acreage of upland cr’d‘p
sectors reduces th lowland irvigated area and hydro-power generation by 0,1 pmccut. In moch
use in the present study adopts the same value of (0.1) for the off-site impact parameter,

In the policy simulations itis expected to assess the relationship between trade liberalisation in the
~ non-plantation agricultural sector, including taritf reductions, and onssite and off- site changes in
~levels of land degradation, In adl simulation experiments of tariff liberalisation, a model closure is
employed in which real wages and balanee of trade are fixed. Accordingly, shifts in labour demand
are absorbed by quantity adjustments (endogenons labour supply), and aggregate nct income
changes appear as changes in real household consumption. In addition, the nominal forcxgn
exchange rate remains fixed, as a numereire of the model, Any movements in domesur price levels
change the real u\elmnge rate, which is defined as the ratio of an mdex of the border prices of
tradeables to an index of domestic prices, The small country assuniption is employed and world
‘ prkes of imports are treated as exogenous, In this analysis, it is assumed thit real wages are fixed
and allowed determine endogenously the level of aggregate employment in the economy, It is
possible to change the closure, if necessary, to determine the real wages endogenously, with
aggregate employment in this case being the exogenous variable. The rates of soil erosion at both
sectoral and for the economy as i whole is an endogenous variable int the model,

6. TRADE POLICY SHOCKS IN THE NON-PLANTATION
' AGRICULTURAL SECTORS

In the Sri Lankan economy, trade policy reforms in the agricultural sector that have taken place
include the reduction of tayiff in non-plantation agricultural sector, granting export subsidics for the
plantation crops (tey, rubber, coconut, and other export agriculture), imposition of import quotas
on rice, sugar and wheat-flower, and trade distorting "domestic policies" namely, re-establishment
of national procurement proprammes on paddy (rice), export credit subsidies on non-traditional
exports, flocr prices for otlier export agricultural (spicy) crops, and a fertiliser subsidy for paddy.

In the following analysis of wade policies, the recent import tariff reduction iri the non-plantation
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agricultural seetor, including the other agricultural crops sector will be selected as exogenous
policy shocks to evaluate their economy-wide impaets, including valuation of the on-site cost and
off-site effects of changes in the rate of aggrege il erosion, As shown in Appendix table 1, the
rate of tariff imposed on non-plintation sectors . 35 percent of CIF price, In April, 1996, the
government tempotarily removed the 35 percent import tariff imposed on rice and other agricultural
sectors, due fo an unexpected drought, and allowsd th» private sector to import rice and other
agricultural products free of tariffs, up to October 1996. In this study, the economy-wide impacts
of a 35 percent sector speeific import tariff reduction in upland, midland and lowland other
agricultural sectors, ind the upland potatoe seetor, in the Sri Lankan economy are analysed.

Most natural resource accounting studies (WRL198%: WRI, 1992; Lutz, 1994) indicate that the
cost of agricultural land degradation leads to a significant reduction in the measured rate of
economic growth, As estinsed by Bandara etal (1995), the aggregate annual average value of soil
erosion in Sri Lanka in terms of the nutrient replacement cost was US$ 15.4 million per year, That
is 1o say, u strong relationship between trade policies and land degradation was found, The major
non-plantation crops grown were (obacco, potatoes, onions, chillies, vegetables and other field
crops (OFC's), which are highly soil erosive crops. In the fast two decudes, these crops were
given a high priority in order £ attain the goals of food self sufficiency and agricultural crop
diversification, As u result, while most farmiers in these sectors have obtained shost-term, lucrative
private profits, but at the expense of land degradation. It is therefore cwdcm tlm trade policy has
important implications for land quality,

7. RESULTS OF POLICY SIMULATIONS

This section presents the simulation resulls of recent tariff reductions in non-plantation agricultural

sectors in Sti Lanka, derived from CGE modelling. The analysis focuses mainly on changes in real
economic growth and resource allocation, together with the changes in land use patterns and

associated levels of aggregate soil erosion. The impact of tariff reductions on the on-site aggregate

value of soil savings or fosses (natural capital) and down-stream off-site effects ure evaluated.

1. Macro-Economic Effects of Tariff Liberalisation
The macro economic impacts of recent tariff liberalisation in the non-plantation agricultural sectors

in Sri Lanka are presented in Table 4. A strong relationship is shown to exist between economic
growth and a reduction in land degradation as a result of tariff liberalisution, A 35 percent tariff
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reduction in the non-plantation agricultural sectors increases the growth rate of real (}DP by 0.03
pereent. Moreaver, while fostering economic g g,mwtlu the induced changes in land use leadtoa
reduction in aggregate level of land degradation in the country of 0,04 percent per yeur,

Tariff liberalisation also increases the level of npgregate employment in the economy by 0.08
percent. As a consequence of it liberalisation in the non-plantition sectots, other manufacturing
sectors receive an impetus for export-led growth and labour absorption, Moreover, tariff
liberalization indireetly increases the fevel of other activities including margin activities. |

Table 4: Macro Econowmic bmpacts on Taviff Liberalisation in Non-Plantation
Agricultural Sectors in Sri Lanka (Percentage Changes)

Endogenons Variables (Macro} 5% Taviff
Reduetion

AL Government Budget e | |
Government budget position (Rs. Million) 112045

B. tiouschold (.’cmsumphm) and Disposable Tncome | o
Aggregate ominal household consumption 0.2
Aggrepate veal houschold consumption 1 0.04
Nominal household disposable fncome 02

C. Price Indices S ' ‘ o
GDP deflator ; : : -0.23
Consumer price indes S e E .24

D. Apgregate Engloyment o
Rate of Apgregate employment | 0,08

k. Gross Domestic Produet <GDP) 1 e
Nosminal GDP 020
Real GDP 00

K, Ag,g.r(,;,aw SO Crosion unmlwm'j S ST
Total _erosion b s004

Real household consunmption mereases by 0.04 pereent with price reduction, induced by lower
tariff, Price levels decline as measured by botl fhe CR and the GDP deflator, Further, tariff
liberalisation in the non-plantation sectors feads to an inerease both the value of imports und
exports, but the rate of fncrease in the value exports is greazer than the rate of increasc in the value
of imports resulting in an improved balanice of wade in the Leonomy,

In sursmary, tasiff liberalisation assists 10 reduce on-site and off-site impacts of soil erosion, while

fostering economic growth and improving most other macro economie indicators, In the near
future, as one of the signatories of GATT-Uruguiy round and WTO (World Trade Organisation)
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negotiations, Sti Lanka is thus ina stmng position to reduce import tarifls and strengihen market

competition,

I Level of Envicomuental Degradation (Soil Evosion) and /\n Evaluation of its
On-Site and Off-Site Effects 3

a. Changes in Rate of Land Degradation

Tarlt hiberalisation in non-plantation sectors encourages i shift of lands in an environmentally
friendly direction in the Sri Lankan economy. Tt Jeads 1o a marginal increase of Jand in low soil
erosive crops like tea (high-grown and mid-grown) and reduces land used in high soil erosive
crops tike other agricultural products in upland, and midland regions (see Appendix Table 5),
Consequently, it substantially reduces the seetoral level of soil erosion in non-plantation sectors as
well as the level of aggregaie soil erosion i the econony (table 5).

Table 5: Effects of Tagilf Liberalisation in the Non-Plantation Agricultural
Sectors on Level of Soil Erosion

Sector I Rate of Soil Erosion
o (Percentage Changes)

Tea- lliz,h }'rm\n R R E 0 13 B

Tea-Mid grown "
b 012

Other Agr-lightand | 530

Other, Agr-Midland

Potatoes-upland , -0, «4'

FgEregie SO Frovr | oea.

Further, it is evident that tariff liberalisation in non-plantation agricultural sectors changes the land
use pattern from highly soil erosive erops to low soil erosive crops, in both upland and midland
regions. Even in the Jowland sectors, there is an indirect shift of Tand from annual other agricultural
crops to perennial tea crops. It is evident that, if the government continues to liberalise tariffs in
non-plantation sectors, it will be an effective policy device attaining both a more efficient resource.
allocation and lower land degradation.
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b. Aggregate Value of On-Site Land Degradation

In this analysis, the aggregate value of on-site soil erosion is evaluated on the basis of the nutrient
replacement (defensive) cost, due to 1 lack of crop specific data on the relationship between
productivity and soil erosion in Sri Lankan agriculture, The value of nutrient loss evaluation is
based on the analyses done by Clark (1994) in relation to the upper Mahaweli watershed regions in
Sri Lanka. ' ‘ ‘

The value of aggregate soil-nutrient replacement cost in the base year (1992} is USS$ 86.32 Million
(Rs.3783 Million), which iy shown in Appendix Table 3. This value is considered as a base value
for the evaluation of cost of land degradation in the economy. In this context, as shown in table 6,
in comparison with the base value, the tiff fiberalisation policy in non-plantation agriculture leads
to reduce aggregate on-site suil erosion cost in Sri Lanka by US$ 13.73 Million (RS. 601.5
Miltiony. The real value of soil saved represents 0,16 per cent of total GDP (1992). If a developing
country like Sri Lanka can muke significant savings of natoral capital indirectly by using economic
policy devices rather than costly regulatory or other devices, it will lead to a more sustaingble
economy.
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Table 6; Tariff Policy Induced Annual Aggregale Value of Soil Erosion in Sri
Lanka (US$-Million) -

Crop * Rate of Soil Basc'fwlﬁue | % |value of Tasitt| %
Erosion of Soii Policy Induced |
(tons/hee/year) | Erosion Soil Erosion ;
' ([ S$ (US$-Million)
Tea-High grown** 352 Il*89‘ 13.8 13.44 18.5 |
Tea-Mid grown** | 352 13,67 | 158 | 1531 211 |
Rubber oA ; 4;50;,;,“, 32 ‘50,_ - 6.2 |
Coconut S | A 543 | 59 sy | 7.1
ExpouAgrwuhm*t. 4o LBy | 211 1. 8‘5 mgs
Other Agr- 100 17,82 20.6 10.87 - 15.0
Highland#
Other Agr- 100 21.90 254 13.14 18.1
Midiand# ‘ :
Potatoes- 100 3,08 3.6 1.88 2.6
Upland# ERORERe 5 R IS RN S
Forestry™ 5 649 B - 6 49 B.9
GEAND TOTAL® 8632 1000 |  72.59  |100.0
Value of Taril l’ulicy lndncw Soil b.wmg,s' Per Year: Ms Miition|  13. ’73',
(Based on Nutrient Rephcemeut Cost) Rs-Million (1992)| 601.46
i , _As a Percentage of GDP (1992) :| 0.16]

* %

Weighted average of rate of soil Erosion

# Total unnual extent grown including both *Maha and Yala” Seasons

Source:

(1) Bandurathilake, HM. (1994)

(2) Plantation Sector Statistical Pocket Book (1994)

(3) Department of Census and Statistics, Sri Lanka (1993}

e, Off-Site Effeets of Land Degradation

The importance of tariff lihuai sation in the non-plantation sectors is further ilustrated by the
positive off-site effects in down-stream regions, The improvement in down-stream imgatcd
agriculture, especially in the paddy sector, and in the generstion of hydro-power clcctnciuy is
derived from the reduced Jevel of soil erosion in the economy. This has been sandled within the
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model by means of an off-site impact parameter which measures the improvement of productivity
levels in the paddy sector and hydro-pawer electricity seetor, The paddy and the hydro-power
electricity sectors in the model have increased produetivity levels of 0.04 and 0.02 percent,
respectively. ‘ ‘ '

8. CONCLUDING REMARKS AND POLICY IMPLICATIONS

The policy analysis conducted with the CGE model for the Sri Lankan economy, has shown that
triff liberalisation in non-plantation agriculture has positive impacts on almost all the macro
economic indicators, The cconomy-wide general equilibrium consequences of liberalised tariff
policies, have also shown a close relationship between economic growth and the environment, It
shows the possibiiiticg for mitigation of agricultural environmental degradation in the production
process through tariff policy liberalisation together with incrensed growth rates in the economy, 4s
a 'win-win' solution. The formulation of environmentally friendly (green) development policy
devices like liberalised tariffs for non-plantation agricultural sectors is vital for enhancing a high
rate of long term economie growth, reducing negative externalities and attaming sustainable
economy.

Tarift liberalisation for non-plantation agriculture, bas an indireet ability to reduce aggregate soil
erosion (1.¢., save of natueal eaputaly both with respect fo its on-site impact on the economy and the
positive off-site impacts for the production of paddy and for the generation of hydro-power
electricity. Furthermore, it shows that ift import tariffs continue in Sri Lanka, the future
productivity of other micro-Jevel industries and the growth of GDP will be lower.

Itis necessary for government (o play a Jeading role in further liberalisation of economic policies,
including ariffs in order to enhance long-term economic growth, However, government will need
to pay attention to externalities in the production process, particularly through policies designed to
encourage users to employ conserviition imeasures to pmv;‘:m; further land degradation in upland Sri
Lanka. Institutional and community participatory mechanisms should be encouraged to congserve
environmental and natural resources.

With a high degree of tariff protection in the non-plantation agricultural sector, it has been shown
that short-term growth in this sector has been achieved at the cost of significantly reducing the on-
site value of aatural capital and at the same time imposing off-site damage costs on down-stream
industries, ‘
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Appendix Table 13 Protection Rates for Selected Agricuitural Commodities in Sri

Lanka
Sector | e ,l";988-,l,9") | A vl9‘92;‘i9_9:3~ Gl
EER T EPC
NPC* | pC ¢+ | O NPC |
Food |
Rice : 12 1.5 1.3 1.5
White flour/bread L.t 1.8 1.3 : 1.9
Other Agriculiure 20 2.8 2.0 \ 2.8
Sugar SR ; 1.6 1.4 1.7
Milk L0 Lo 10 1.0
Coconat  f 14 ke b2 ) 14
Taand Rubber | 08 | 06 | e | 10
Sub_Total o1 e |13 16
Manufacturing | 14 | 18 | 1.3 R

* NPC : Nominal Profection Coefficient :
“*EPC ¢ Effective Profection Coefficient

Source : Repori of the Presidentinl Commission on Tarilf and Trade, 1994,
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Appendix Table 2: Rates of Import Tariff Imposed on Selected Non-Plantation

Agricultural Sectors in Sri Lanka,

“Products

LS. Code —Allernative Rates of | LC.L. #rom
D Duty | e

0701 Potistoes ’ o
0701.90 - Other  35% or Rs. 12,00 perkg | 04.06,92
0703.10.01 | Red Onions 1 33% or Rs. 9.00 perkg 08,0592
0703.10,02 | B'Onions =~ | 35% or Ry, 9.00 per kg | 30,06.94 o
C713.3L01 [ Greengram (Moong) | 35% or Rs. 10.00 per kg | Noton licence
0713.39.01 Blackgram (Oorid) { 35% or Rs. 10,00 per kg | Not on licence
0713.40.01 | Split Lentiles 459 or Rs. 12,00 perky | Not oi licence
0713.40,09 - | Other 1A% or Rs. 12,00 per kg | Noton licence.
0004.20.01 | Dried Chillies T 35% or Rs. 2000 per kg | 08.05.92
0904.20,09 | Other 1. 35% or Rs. 10.00 per ke 1080592
1005 DMajze A 1250592 o
1006.10 uia;c i!’l‘lhehukk (paddy | 35% or Rs, 7.00 perkg | Noton licence

~or husk)
1006.20 Husked (brown) Rice | 38% or Rs. 7.00 per kg | Not on licence
1006.30 Semi-Milled or Wholly | 35% or Rs. 700 per kg | Not on licence

- Milled Rive, whether or

ot polished or glazed , : {
1006.40 ' Broken Rice 35% or Rs. 700 per kg | Not on licence
170111 Cane Sugar | 35% or Rs, 6.50 per kg | Not on licence
1701.12 | Beet Sugay 1 35% or Rs. 6.50 per kg | Noton licence |

Source : Repori of the Presidentinl Commission on Tariffs and Trade, (December,

1994),
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Appendix Table 3: Annual Aggregate Value of Soil Erosion in Sri Lanka (US$-
Million) ‘

Sector | Rate of Soil | Highland | Midland | Total | Value of |
Evosion | (Hee) | (Mee) | (Mee) | Soil Erosion
(tons/hec/year) | (2) 1 (USS-
Tea-High grawn** 35.2 7310 | 0 | 73110 | 11.89
TeoMdgownt* | 352 | 0 | sa06 | s | 1367
Raver | w0 [ o | oo | oomie [ aso
Coconut R 0_| 58529 . ‘5’5539 _ ”_‘5‘13]

Export f\gi'icﬁfligtufe" I O L | ,,,'_,,3()0‘2’;" R 3595:6‘ 39643 1 183

Other Apr- 100 Ws67 | 0 | 38567 17.82
ilightand# :

Other Agr- 0o 0 | 47391 47391 21,90
Midiand# ‘ 1 :
Potatoes- : 100 6063 0 | 6663 308
Upland# 1 ' ‘ »

Foesuyt | s | iaoad | 1e0ce | 28113 | 649 |
GRAND TOTAL | o bt 86,32 )
Total Cost of Nutrient Replacenient Per Yesur: US$-Mitlion 86.32 |

~ Rs-Million 3783.24

Value of Aggrepate Soil Erosion as a Percentage of GOP (1992) @ | 0,98 |

* [(1) * (2) * US$4.62] : Based on Clark Rebegea (1994)
*%  Weighted average of rate of soil Erosion
# Total annual extent grawn including both “Maha and Yala™ Seasons
Source: (1) Bandardtilake, {LM (1994)
(2) Plantation Sector Statistical Pocket Book (1994)
(3) Departiment of Census and Statistics in Syi Lanka (1993)



Appendix Table 4; Aggregate Value of Soil Nutvients (Rs/Hee/year)

Type of [ Raic of S0l | Market Value of | Value '
Nuwwm Nlumenls Loss* | Soil Nutrients (Re/llm/ymi')
| Ctons/hec/year) | (Rs/ton)
Organie Carbon# § 2.05525 3500 9293 18
Nitrogen 0.15314 ‘ 23065 o asa
Phosphate 0.016055 23065 370,31
Potash 0088285 | 1m0 65467
Magnesium Oxide | 0013585 o ons0  f 12294
Apgregate Value (R, /(a‘)mnxﬂww’war) | 1397348
Apgregate Value (USS0%tonsee/yeary | 318.81
Aggrega - Value (RsJton/hec/year) 202,51
Aggregate Value (US$./tonfheelyear) | 462 |

* Mid Point
Source: Clark, Rebeeen (19943
# Jaymatne and Hathurusinghe (1993) - Price of Organic Carbon

Appendix Table 51 Effects of Tariff Liberalisation in Non-Plantation Agriculture
on Changes in Land Use

Sector R Land Use
) Change (%)
Tea-High grown : 0.13
Tea-Mid grown o 0.12
Tea-bowgown 1 048 |
Other Agr.um&.hi'md R | -0.39
Other Agr.-Midland : : «0.40
Other Agr.-Lowlund -0.20
Potatoes-Upland 5039
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