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A COMPUTABLE GENERAL EQUILIBRIUM ANALY S S OF RICE MARKET
LIBERALIZATION AND WATER PRICE RATIONALIZATION IN THE DOMINICAN
REPUBLIC

|ntroduction

In the name of food security, agriculture is often protected from international market forces.
The Dominican Republic, the second largest country in the Caribbean, isacasein point. Sdlf-
aufficiency in the production of rice, which is a stgple food crop accounting for 17 percent of tota
consumer food expenditures in 1994, is along-standing policy (Greene and Roe, 1992; Vadéset al .,
1995). To keep out imports, a 40 percent import tariff and other trade barriers have been applied,
which has driven up internal market vaues. 1n 1994, domestic rice producers received RD$3.26/pound
while the border price was RD$1.86/pound (JAD, 1994). Meanwhile, the average retail value was
RD$4.24/pound (JAD, 1994).

Policy-induced digtortions in agriculturd prices have affected the naturd environment. Water is
scarce in the Dominican Republic, because of climatic conditions and because the upper reaches of the
country's watersheds are largely deforested and heavily eroded (World Bank, 1994). Favorable
treatment of rice production, which requires large amounts of water, discourages the switch to other
crops (e.g., tobacco, fruits, and vegetables) that are less water-intengve and in which the Dominican
Republic holds a comparative advantage.

Another cause of inefficient resource development is water subsidies. The prices paid by
Dominican farmers amount to 25 percent of the cost of operaing and mantaining irrigation sysems and

the capitd costs of these systems are heavily subsidized by the government (1ICA, 1999). Asaresult,



incentives to adopt on-farm conservation measures are negligible. At the same time, the Dominican
Inditute of Water Resources (INDHRI), which builds and operates irrigation projects, lacks money for
mai ntenance.

Sdf-aufficiency inrice production and sdling irrigation water far below cost have had pervasive
economic impacts. By the same token, reforming these two policiesis bound to affect virtudly every
Dominican household. For the poor, who spend alarge share of their meager earnings onrice, the
benefits of price declines resulting from freer trade are especialy important. But lower pricesdso
diminish the incomes of rice producers, who comprise an important segment of the rura population. In
addition, farmers bear much of the burden of decreased irrigation subsidies, athough consumers are
affected as well inasmuch as food prices are driven up because of higher agricultura production costs.
Moreover, eiminating discrepancies between domestic rice prices and border vaues and reducing
water subsidies will dter incentives throughout the rurd economy. Since the agriculturd sector accounts
for alarge share of Dominican Republic’ s foreign trade, exchange rates and other macroeconomic
variables are sure to be affected. So will patterns of consumer spending and rurd land use.

A computable generd equilibrium (CGE) modd has been used in this study to assessthe
economy-wide consequences of reducing irrigation subsdies and diminating the tariff on rice imports.
The modd's structure alows for examination of the varied effects of price changes on upper-, middle-,
and lower-income groups in urban aswell asrura aress. Likewise, the CGE modd’s design dlows for
andysis of the redllocation of water resources resulting from more efficient pricing of water and rice.

Thus, some sectors of the economy are expected to expand while others contract in response to

changesin irrigation and rice policy.



The CGE Modd and Data

Our CGE modd, which is adapted from Diaz- Rodriguez (2000), isa numericd variant of the
Wadrasan generd equilibrium framework in which producers maximize profits and consumer maximize
utility in a decentrdized manner, and prices and quantities adjust until markets clear in long-run
equilibrium. The modd is cdibrated to reflect an initid equilibrium in which water subsidies are
capitdized into benchmark vaues of the capita-land primary input.  After establishing the benchmark
equilibrium vaues of dl variables, rice tariffs and water subsidies are reduced in the modd and a
counterfactua equilibrium, less distorted than the initid one, is caculated.

The mode hes sx production sectors. Thefird five are rice farming, other crop
production, agro-industry, manufacturing, and services. The sixth sector combines surface water and
intermediate inputs to produce distributed water, which is purchased by the other five production
sectors as well as households. Output markets are assumed to be perfectly competitive, which means
that producers are price takers and economic profits are zero. Producers combine primary inputsin
variable proportions under the assumptions of profit maximization and congtant- e adticity- of - substitution
(CES) technology. Vaue-added in the economy is derived from three factors of production: labor, a
capita-land aggregate, and surface water.  Combining capitd and land into asingle aggregateisa
compromise widey employed in CGE modeling because of the ingbility of Satistical agenciesin many
countries, including the Dominican Republic, to accurately sort out these two components of value
added. Supplies of the capita-land aggregate and labor are assumed to befixed. There are two types

of labor: rurd labor is employed only in the production of rice and other crops, while urban labor is



employed only in agro-industry, manufacturing, and services. We assume full employment and no
internationa migration. The supply of surface water is aso fixed, a reasonable assumption in agatic
model in which cands, pipes, and related infrastructure operate at nearly 100 percent capacity. All
three factors of production are mobile and can be re-alocated across sectorsin response to changesin
sectoral factor returns. Prices of labor, capita-land, and surface water adjust so that producers are
willing to hire the fixed aggregate amounts available.

The ownership of surface water is assumed to be shared by the government and rura
households according to the current rate of subsdization. The government share of water ownership is
equa to the ratio of the current water tariff to tota operating-and-maintenance (O& M) costs of
INDHRI water while the household share is equa to one minusthisrate. The shares of ownership or
labor and capita are based on data supplied by the Centrd Bank . Rurd labor income accrues only to
rurd households and urban labor income accrues only to urban households. Income from the capita-
land aggregate accrues to al households.

Households are segmented according to location (rurd versus urban) and income (low, medium,
and high). Each of the sx household groups consumes goods and services and provides labor, which is
heterogeneous, and capital-land, which is homogeneous. Each group’ s purchases are determined using
congtant-linear-expenditure-share (CLES) demand functions derived from Cobb- Douglas utility
functions.

Each of the five production sectors, with the exception of the distributed water sector, engages
ininternationa cross-hauling (both producing exports and purchasing imports). The water sector

produces only for the domestic market and has no imports. In the five other sectors, traded goods and



domestic goods within each production sector are treated as imperfect substitutes to reflect the
empirica redlity that many goods imported into the Dominican Republic are dso produced locally and
that many producers sdll to both export and domestic markets. For imports, substitution between
foreign and domestic goods is determined using a constant - e agticity- of- substitution (CES) aggregation
function. For exports, the dlocation of production to the foreign and domestic markets is determined by
a congtant-eadticity- of-transformation (CET) aggregation function.

Sources of savings are households, enterprises, governments, and foreign agents (operating
through aresdud foreign sector). Savings rates of households are fixed. The savings rate of
enterprisesis variable so that government behavior can be specified as revenue neutral. Revenue
neutrdity is an important assumption when welfare comparisons of government palicies are to be
undertaken (Shoven and Whdley, 1977). Theleve of foreign saving isfixed, and the baance of trade
is restored to equilibrium following a shock to the modd through adjustmentsin the exchangerate. The
numJraire in our modd isthe ratio of nomind to red gross domestic product (GDP).

A 1991 socid accounting matrix (SAM) developed by the Dominican Centrd Bank was the
primary source of datafor the analyss. We adjusted the SAM to reflect digtortionsin land that are
created by the water subsidy, defined as the difference between the water tariff and the actud
operating-and- maintenance costs of distributed water. In the benchmark SAM, the water subsidy is
alocated to the owners of land. In addition, we constructed a water distribution sector based on
information provided by INDRHI. Input-output coefficients, sectoral quantities, production taxes and
import taxes, sectord factor demands, alocation of investment, and household and government

consumption shares were dl derived from the adjusted SAM.



Eladticities of substitution between domestic and foreign goods and services are Smilar to those
used by Aristy-Escuder and Robinson (1995) and are within the range of econometric estimates found
in the CGE literature (Agcaoili- Sombilla and Rosegrant, 1994; De Melo and Tarr, 1992; Shiellset al.,
1986; Stern and Schumeacher, 1976). Import (Armington) subgtitution dadticities range from alow of
1.1 intherice sector to 2.0 in the “other industries’ sector. Export substitution elasticities range from
0.75 (services) to 1.5 (rice, other crops, and agro-industry). Sengtivity andyss was conducted by
having and doubling dl trade dadticities. Egtimates of input subdtitution eadticities used in the modd
ranged from 0.4 to 1.0 (De Melo and Tarr, 1992).

The effects of policy reform in the Dominican Republic are evauated by caculating changesin
redl GDP aswell asincreases or decreasesin real consumption by each of the six household groups.
We used red consumption in place of changesin income or net welfare to assess impacts on living
standards in different segments of the population. All caculations are based on the assumption of
government net revenue neutrdity (Shoven and Whalley, 1977). Taxes paid by enterprises are
increased or decreased in response to any change in spending or tax collections resulting directly from a

policy change — in this case, reduced irrigation subsdies or dimination of the tariff on imported rice.

Economy-Wide Impacts of Policy Reform

We examine the economy-wide consequences of two policy reforms. One reform is repedl of
the 40 percent tariff onimported rice. The other isareduction in irrigation subsidies.
Totd dimination of the latter subsdiesis politicaly infeasble. Many farmers have borrowed

money to purchase land at prices inflated because water is artificidly chegp. Others have used red



edae as collaterd for loans. Either way, complete dimination of subsidies would cause land vauesto
plummet, which would in turn create widespread financid disiress, even bankruptcy. Recognizing this,
we have chosen to investigate the impacts of quadrupling water tariffs— areform that would diminate dl
subgdization of operating and maintenance cogts. Although it islarge, a 300 percent increase in water
pricesis not politicaly out of the question. 'Y ap-Sdlinas (1995) reports on a Dominican pilot project
that featured a 15-fold price increase in the price of irrigation water. Since this coincided with mgor
improvements in service qudity, the farmers participating in the project found higher prices acceptable.

Our smulations indicate the impacts of the two policy changes on production, prices, factor use,
and consumption in al sectors of the economy. Specid attention is paid to changes in agricultural water
use.

Effects of Free Tradein Rice. Dominican commodity exports and imports comprise atiny share

of total world trade. Accordingly, prices outside the country are not affected at dl as nationd trade
barriersrise or fdl, and dimination of the 40 percent tariff causes the domestic price paid for imported
rice in the Dominican Republic to go down by 28 percent (Table 1). Changesin imports resulting from
the latter decline depend alot on the Armington eadticity of substitution between domestically produced
and imported grain. The same holds for other impacts of freer trade, including consumption increases as
well as changesin different sectors outpui.

Asindicated in Table 1, the decline in the price that households pay for riceisalittle less than
12 percent and the increase in asorption (fina-demand purchases by the private and public sectors)
exceeds 5 percent for the base-case (intermediate) trade eagticity (see absorption column). For the

lower and higher trade eadticities, the price declines are 11 and 13 percent, respectively, and



absorption goes up by 5 and 6 percent, respectively. The farm-leve (output) price changes as imports
grow chegper, declining by less than one-half percent for the low-€dadticity scenario and alittle more
than 1 percent if the Armington agticity ishigh. But given the assumption that capital-land is entirely
mobile across sectors, which implies that the supply of rice (like that of any other good or and service)
is highly eadtic, the reductions in domestic production of the commodity induced by these modest price
changes can be substantial. These range from 1 percent for the case of the low trade eladticity to 7
percent for the intermediate case to 20 percent if the trade dadticity ishigh (Table 1). For each of these
scenarios, the decline in domestic rice output is exceeded by the increase in imports— 18, 32, and 61
percent, respectively, if the dadticity of substitution between imported and domestically produced grain
islow, medium, or high. Thus, domestic rice prices dways go down and consumption aways rises
when the tariff is diminated

To mantain generd economic equilibrium, arise in one sector’ s net imports must be matched by
reduced imports or increased exports in other parts of the economy. Asreported in Table 1, the man
consequence of higher imports of riceisto raise foreign sales of other crops and agribusiness products,
in which the Dominican Republic holds a comparative advantage. Even with intermediate trade
eladticities, these sectors exports increase by approximately 1 percent and about 3 percent,
respectively. Imports of other crops go up dightly and agribusiness imports decline by alittle lessthan 1
percent.

With domestic output of rice faling and production of other crops and agribusiness products
going up mainly due to increased foreign sdes, factors of production are redllocated. In the rice sector,

adecline of 7 to 8 percent occurs in the use of water, labor, and capital-land. There are very small



changesin factor employment in manufacturing and services (Table 2). Most of the redllocated capital-
land, labor, and water ends up in the other crops and agribusiness sectors.

Asindicated in Table 3, the changesin production and redlocation of productive inputs that
occur in response to tariff dimination are generdly efficient, asindicated by the modest increase in red
GDP. The Dominican exchange rate depreciates dightly, showing up as an increase in the exchange
rate. Thisdepreciation occurs largely becauise of increased rice imports. The reduction in the tariff rate
for rice resultsin adecline in overal tariff revenues of nearly 8 percent (Table 3). To badancethe
government budget, the enterprise tax rate rises from 2.3 percent to 2.7 percent of enterprise income

The primary beneficiaries of freer trade are poorer households, especialy middle- and low-
income familiesin the countryside. As emphasized in the introduction, rice is the Dominican Republic's
daple food and, asits price fdls, food insecurity isdleviated. The gains accruing to poor and nearly
poor households in rurd areas as aresult of cheagper food outweigh whatever they |ose because of the
decline in domestic rice production. For the rura middle-income group, rea consumption grows by
nearly 1 percent. For rurd low-income households, which consume staples that are cheagper than rice,
the gain in red consumption is more modest. Changes, both positive and negative, experienced by
other groups are poditive but dso smdl (Table 4).

Effects of Diminished Water Subsidies. The other policy reform investigated in this paper is

elimination of the subsidy for the operation and maintenance of irrigation and other public water systems.
The nearly 300 percent increase in the price of water that such areform entails raises production costs,
especidly in sectors that use the resource intensively.  The resulting changes in domestic output and

consumption depend on Armington eagticities of subgtitution between that output and imports.
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Given ther intengve use of water, rice growers are affected more than any other group of
producers. The price they receive rises by alittle more than 25 percent and the quantity they produce
goes down by alittle less than 10 percent if the eagticity of trade subgtitution islow. For the
intermediate (base-case) dadticity, the price increase is dightly smdler and output falls by more than 13
percent. With high dadticity, the interna price goes up by alittle less than 24 percent and domestic
output fals by more than 21 percent (Table 5).

Since imported rice can be substituted (albelt imperfectly) for the domestic product, relative
changesin the price paid by consumers and the quantity they purchase are not aslarge. If the eadticity
of trade subgtitution is low, the consumer price goes up by 16 percent and absorption declines by alittle
less than 6 percent. For intermediate and high dadticities, the price rises by 15 percent and 14 percent,
respectively, and absorption goes down by approximately 6 percent (Table 5). Theincrease in imports
ranges from under 2 percent for the low eagticity scenario, to 9 percent for the intermediate scenario, to
nearly 24 percent if the eadticity of subgtitution between imports and the domestic product is high
(Tableb).

In the rest of the economy, the effects of subsdy eimination are more modest. Regardless of
eladticities of trade subgtitution, the prices paid by consumers and recelved by domestic producers of
other crops, agro-industrid products, manufactured goods, and services dl increase by lessthan 3
percent. Asarule, relative changesin domestic production as well as absorption in each of these four
sectors are even smdler than the relative changesin prices (Table 5). Larger adjustments take placein
the water distribution sector, which collects less per unit of output if operations and maintenance are no
longer subsidized by the government.
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Aswith tariff dimination, quadrupling the price of water, which causes imports of rice to be
subgtituted for domestically produced grain, leads to a change in the mix of imports and exports. Since
production costs go up proportionally more in agro-industry and other crops than in manufacturing and
sarvices, the former two sectors experience declining exports as well as increased competition from
imports. Imports of industrid goods and services change very dightly. Inthe face of adeteriorating
balance of tradein farm and agro-indudtrid products, the overdl trade baance is maintained primarily
by increased exports from the manufacturing and service sectors (Table 5).

With production falling markedly in the rice sector, less so in other crops and agro-industry, and
risng in manufacturing and services, aredlocation of factors occurs. Rice farmers employment of
capita-land and labor declines by more than 10 percent, as doestheir use of water. Use of each of
these inputs is dso reduced, dbeit more modestly, in the agro-industria sector. Producers of other
crops cut back on capital-land and instead use more labor and water. In contrast, factor employment
increases in manufacturing and services, the two nonrurd parts of the economy (Table 6). Just astariff
eimination is efficient, the redllocation of factors of production and the changes in output and foreign
trade resulting from the reduction of water subsdies cause GDP to go up by asmdl amount. A modest
gopreciation of the nationd currency occurs. A difference between the firgt policy reform and thisoneis
that, ingtead of declining, tariff revenues go up by nearly 2 percent (Table 7). Thisis because imports of
rice, other crops, agro-industrid products, manufactured goods, and services dl increase — except for
the high-dadticity scenario, in which asmal decrease in service imports occurs (Table 5).

A more important distinction between the two policy reforms has to do with beneficiaries.

Given the increase in manufacturing and services aswell as factor employment by these two sectors,
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redl consumption grows for al urban households — wedthy, middle-income, and poor. A contraction in
agriculture and agro-industry, resulting from a cut in water subsdies, causes dl rurd households to be
worse off (Table 8). Without the policy change, water subsidies have the effect of redistributing income
from urban to rurd households. With dimination of the water subsdy, the returnsto irrigated land
decline, thereby lowering rurd incomes.

Effects of Combined Policy Reform. If implementation of ether of the two policy reformsthis

paper addressesis efficient, as our andys's suggests, the impacts of Smultaneoudy undertaking both
reforms on GDP and its distribution merit consderation.

Asisto be expected, the burden of lowering the tariff on imported rice while smultaneoudy
cutting water subsidiesis absorbed dmogt entirdy by the rice sector. Even if the adticity of subgtitution
between imports and domesticaly produced grain is low, Dominican rice production falls by 11 percent
and imports go up by one-fifth (Table 9). If the dadlicity is high, the decline in domestic output of rice
gpproaches 40 percent and imports nearly double. Changes in production, consumption, and foreign
tradein dl other sectors are much smaler. Similarly, proportionate factor changesin other crops, agro-
industry, manufacturing, and services are much smdler than the reative changes in the use of water,
labor, and capital-land occurring in the rice sector, where use of dl three factors declines (Table 10).
The increase in GDP that happensiif both policy reforms are implemented (Table 11) exceeds the
increase occurring if ether reform isimplemented separately (Tables3 and 7). Likewise, thereisa
larger currency devauation (Table 11). This encourages production and exports by those parts of the
Dominican economy that possess comparative advantage (Table 9).

Due to the expangon of manufacturing and services, the benefits of combined policy reform are
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captured amost entirely by urban households. Meanwhile, farming and agro-industry either contract or
expand very modestly (Table 9), which causes rurd households to experience declinesin red
consumption (Table 12). However, the declinesfor rurd middle- and low-income households are much
worse (Table 8) if dimination of the water subsidy is not matched by trade liberdization, which lowers

what these groups pay for the rice that comprises the mainstay of their diet.

Conclusons

Where overd|l economic performance is affected in various ways by sate intervention and
where assorted policies affect various groups in different ways, the economy-wide impacts of reform
merit analyss. In this paper, two policy changes in the Dominican Republic are examined — dimingtion
of the tariff on imported rice, which isthe country’s stgple grain, and raising water prices enough to
cover the costs of operating and maintaining irrigation and potable water systems.

Asisto be expected, enacting either of these reforms separately causes GDPtorise. Even
more efficient isimplementing both policy changes together. However, didributiona consequences
vay. Freer tradein rice, which causes its domestic market vaue to decline, is especidly beneficia for
the poor, who spend a significant share of their food budgets on that commodity or close substitutes. In
contrast, paring water subsidies diminishes rurd incomes since these subsidies affect the returns to
irrigated land, which is an important household assat in the countryside. Significantly, lossesin rurd
well-being are mosily contained if trade barriers and water subsdies are diminated Smultaneoudy.

Our gtatic CGE modd furnishes dternative “ sngp-shots’ of an economy, in the sensethat each
modd run identifies the generd equilibrium emerging in the long run under a pecific set of policies and
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market redlities. A direction that could be taken in future research would be to identify the path-
dependency of dynamic adjustment from one equilibrium to another. Something seto pursueisthe
modding of environmentd impacts. As emphasized throughout this paper, growing rice requires large
amounts of water, which is quite scarce in the Dominican Republic. What we have not examined in
detall are the linkages between greater efficiency of water use, which isalikdy outcome of higher
prices, and the quality of land resources. No doubt, these linkages are important. Evidence exists that
degradation of the latter resources creates mgor costs in the Dominican Republic (Veloz et al., 1985;
World Bank, 1994). Clearly, future CGE modeling in the country needs to address not just changesin

GDP and digtributiond impacts, but the environment as well.
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Table 1: Output, Absorption, and Trade Changes Due to Elimination of Rice Import Tariff

Output Absorption Imports Exports
Eladticitiesand (% D) (% D) (% D) (% D)
Sectors Qty. Price | Qty. | Price Qty. Domestic | Qty. | Domestic

Price Price

Low Trade
Elasticities
Rice -1.29 | -043 | 5.03 | -11.08 | 18.22 -28.28 -- --
Other Crops 0.23 033 | 025 | 0.34 0.21 0.40 0.28 0.40
Agro-Industry 061 | -049| 041 | -032 | -0.13 0.40 1.29 0.40
Manufacturing -002 | 035 | -0.13 | 0.36 -0.17 0.40 0.03 0.40
Services -0.10 | 0.34 | -0.21 | 0.33 -0.26 0.40 -0.05 0.40
Water 0.0 034 | 00 0.34 -- -- -- --
I nter meditate
Trade
Elasticities
Rice -744 | -0.72 | 537 | -11.82 | 3217 -28.24 -- --
Other Crops 0.58 0.08 | 058 | 0.16 0.18 0.47 117 0.47
Agro-Industry 103 | -057 | 056 | -0.36 | -0.69 0.47 2.62 0.47
Manufacturing -005 | 044 | -018 | 0.44 -0.24 0.47 0.00 0.47
Services -0.10 | 043 | -0.25| 043 -0.31 0.47 -0.04 0.47
Water 0.0 -0.06 | 0.0 | -0.06 -- -- -- --
High Trade
Elasticities
Rice -20.00 | -1.21 | 6.13 | -13.21 | 60.76 -28.14 -- --
Other Crops 148 | -034 | 132 | -011 | -056 0.61 4.40 0.61
Agro-Industry 207 | -0.70 | 0.86 | -043 | -2.23 0.61 6.14 0.61
Manufacturing -031 | 061 | -0.36 | 0.59 -0.41 0.61 -0.33 0.61
Services -0.11 | 061 | -0.35 | 0.60 -0.37 0.61 -0.12 0.61
Water 0.0 -0.76 | 00 | -0.76 -- -- -- --
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Table 2. Economy-Wide Impacts of Rice Tariff Elimination (Percentage Changes)

Agro- Manu-

Factor usage Rice Other Crops | Industry facturing | Services
Water use -7.17 1.39 1.03 -0.05 -0.10
Labor use -7.12 0.99 101 -0.07 -0.12
Capita-land use -7.71 0.35 1.04 -0.04 -0.08

Table 3: Aggregate Results of Rice Tariff Elimination
Indicator Percentage Change
Real gross domestic product 0.06
Exchangerate -0.47
Taiff revenue from al sources -7.74

Table 4: Red Consumption by Household Following Rice Tariff Elimination

Household Percentage Change
Urban high income -0.04
Urban middle income -0.02
Urban low income 0.06
Rurd high income 0.00
Rurd middle income 0.82
Rurd low income 0.13
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Table5: Output, Absorption, and Trade Changes Due to Water Subsidy Elimination

Output Absor ption Imports Exports
Eladticitiesand (% D) (% D) (% D) (% D)
Sectors Qty. Price | Qty. Price | Qty. | Domestic | Qty. | Domestic

Price Price

LowTrade
Elasticities
Rice -965 | 2511 | -5.88 | 1594 | 173 0.66 -- --
Other Crops -094 | 271 | -092 | 215 0.03 0.66 -2.43 0.66

Agro-Industry -1.00 | 228 | -0.67 1.88 0.23 0.66 -2.18 0.66
Manufacturing 0.74 052 | 045 0.56 0.35 0.66 0.88 0.66

Sarvices 0.38 0.40 | 054 0.41 0.35 0.66 0.57 0.66
Water 0.0 -1.71 0.0 283.93 -- -- -- --

I ntermediate

Trade

Elasticities

Rice -1356 | 24.65| -5.99 | 1534 | 9.13 0.70 -- --
Other Crops -1.02 234 | -0.92 1.89 0.59 0.70 -3.39 0.70

Agro-Industry -1.20 | 216 | -0.60 1.80 1.02 0.70 -3.30 0.70
Manufacturing 1.10 057 | 0.56 0.61 0.37 0.70 1.36 0.70

Services 0.42 045 | 053 046 | 0.17 0.70 0.80 0.70
Water 0.0 -213 | 00 | 28229 -- -- -- --
High Trade

Elasticities

Rice -21.22 | 2386 | -6.17 | 14.27 | 23.73 0.77 -- --
Other Crops -101 | 174 | -087 | 145 | 0.88 0.77 -3.82 0.77

Agro-Industry -144 | 194 | -046 1.64 2.16 0.77 -4.82 0.77
Manufacturing 1.61 0.66 | 0.70 0.68 0.36 0.77 2.04 0.77
Services 0.49 054 | 051 055 | -0.14 0.77 117 0.77
Water 0.0 -2.84 0.0 | 279583 -~ -- -- --
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Table 6: Economy-Wide Impacts of Water Subsidy Elimination (Percentage Changes)

Agro- Manu-

Factor usage Rice Other Crops | Industry facturing | Services
Water use -12.22 -3.21 -1.20 1.10 0.42
Labor use -11.58 161 -1.59 0.74 0.02
Capital-land use -15.00 -2.32 -0.99 1.35 0.63

Table 7 Aggregate Results due to Water Subsidy Elimination
Indicator Percentage Change
Real gross domestic product 0.07
Exchange rate -0.70
Taiff revenue from al sources 1.86

Table 8: Red Consumption by Household Following Water Subsdy Elimination

Household Percentage Change
Urban high income 0.48
Urban middle income 0.50
Urban low income 0.29
Rurd high income -0.12
Rurd middle income -0.95

Rurd low income

-0.22
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Table9: Output, Absorption, and Trade Changes Due to Smultaneous Elimination of Rice Tariff and Water

Subsidy

Output Absorption Imports Exports
Eladticitiesand (% D) (% D) (% D) (% D)
Sectors Qty. Price | Qty. Price | Qty. | Domestic | Qty. | Domestic

Price Price

LowTrade
Elasticities
Rice -11.01 | 2471 | -1.73 | 391 | 2006 | -27.81 -- --
Other Crops -0.70 | 3.06 | -0.65 | 250 0.27 1.07 -2.14 1.07

Agro-Industry -0.36 173 | -0.23 1.52 0.11 1.07 -0.85 1.07
Manufacturing 0.71 088 | 031 0.92 0.17 1.07 0.89 1.07

Services 0.27 0.74 | 032 0.75 0.09 1.07 0.52 1.07
Water 0.0 -1.37 0.0 | 285.28 -- -- -- --

I ntermediate

Trade

Elasticities

Rice -20.34 | 23.89 | -1.17 1.62 | 43.76 -27.71 -- --
Other Crops -0.46 250 | -0.34 | 212 0.84 1.20 -2.35 1.20

Agro-Industry -0.11 | 149 | 0.00 1.36 0.24 1.20 -0.54 1.20
Manufacturing 1.04 1.04 | 0.36 1.07 0.11 1.20 1.36 1.20
Services 0.30 091 | 025 091 | -0.18 1.20 0.74 1.20

Water 0.0 -206 | 00 | 28257 -- -- -- --
High Trade

Elasticities

Rice -39.23 | 2253 | 017 | -263 | 9193 | -27.55 -- --
Other Crops 0.40 161 | 044 151 0.65 1.43 -0.13 143

Agro-Industry 0.79 1.08 | 044 1.10 | -0.54 1.43 1.85 143
Manufacturing 1.29 133 | 0.30 133 | -0.11 1.43 1.72 1.43
Services 0.32 1.20 | 0.07 1.20 | -0.62 1.43 1.02 143
Water 0.0 -3.19 00 | 278.15 -- -- -- --




Table 10: Economy-Wide Impacts of Simultaneous Elimination of Rice Tariff and Water Subsdy

(Percentage Changes)
Agro- Manu-

Factor usage Rice Other Crops | Industry facturing | Services
Water use -18.90 4.51 -0.11 1.04 0.30
Labor use -18.27 2.54 -0.52 0.68 -0.11
Capital-land use -21.85 -1.95 0.11 131 0.52

Table 11: Aggregate Results of Smultaneous Elimination of Rice Tariff and Water Subsidy

Indicator Percentage Change
Real gross domestic product 0.16
Exchange rate -1.20
Tariff revenue from dl sources -6.67

Table 12: Red Consumption by Household Following Simultaneous Elimination of Rice Tariff and Water

Subsidy
Household Percentage Change
Urban high income 0.40
Urban middle income 0.44
Urban low income 0.33
Rurd high income -0.13
Rura middle income -0.13
Rurd low income -0.08
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