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ABSTRACT

The objective of this study is to examine the impacts of agriculture-led

development on economic growth and income distribution in Thailand using computable

general equilibrium (CGE) analysis. The scope of the analysis includes three production

sectors (agriculture, industry, and services), two types of labor and capital (agriculturai

and nonagricultural), and two household groups (rural and urban).

Three CGE models were designed. Model I is neoclassical with full employment

of labor. Model II assumes a fixed nonagricultural wage leading to unemployment of

labor. Model III incorporates an under-utiiization of nonagricultural capital into Model

II. Data were organized within a social accounting matrix (SAM) framework. Each

model was calibrated to base period data, and then subjected to individual and multi-step

combined simulations for various policy scenarios.

Agriculture-led development is defined in model specification as simultaneous

increases in agricultural productivity and government investment in agriculture, and a

reduction in agricultural export taxes. Using base period (1980) data in simulations,

agriculture-led development stimulates agricultural growth and overall economic growth

in all three models. Income distribution shifts in favor of rural households in Models II

and III, and against rural households in Model I.

In contrast, when world prices for agricultural commodities are assumed to be

lower than in the base period, agriculture{ed development sustains agricultural growth,

but in all three models income distribution shifts in favor of urban househoids.



Alternatively if world prices for agricultural commodities are assumed to be higher than

in the base period, then again this strategy increases economic growth, but income

distribution shifts in favor of rural households in the three models. The results of the

simulation shows that an agriculture-led development strategy was plausible for Thailand

under the conditions prevailing in the early 1980s.
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I. INTRODUCTION

L.1 Background

Kuznets (1973) explained what is currently the standard view of economic

development in the context of economic growth and its implications for possible

development strategies. These reflect stylised facts and inherent problems of an economy

during its development process. As Dorfman (1991) put it:

"When an economy grows it does not merely become larger; it is

changed, or transformed, in many respects. In part these changes result

from economies and diseconomies of scale that affect different sectors of
the economy differently. In part they result from the circumstance that

the various resources available to the economy do not increase

proportionately with one another or with economic activity. In part they

are the consequences of cumulative experience and understanding, that is,

learning by doing, and of innovations. If the changes increase per capita

output or raise levels of per capita consumption, we regard them as

development. "l

A dominant characteristic of development is structural change, especialiy during

the process of industrialization. During industrialization, economic activity normally

shifts f,rrst from agriculture to the manufacturing sectors, and later from manufacturing

to the service sectors. The rate of change depends, fundamentally, on a (domestically

and internationatly) dynamic competitive advantage among sectors, and national policies

designed to resist, retard or promote change. In the case of Thailand, this phenomenon

was readily observed (Table 1.1). The contribution of agriculture to GDP declined

continuously, from 33.8 percent in 1960 to 15.6 percent during the sixth national

development plan.

1 Dorfman (1991) "Review Article: Economic Development from the Beginning to

Rostow", Journal of Economic Literature , vol. 29 (P .573, footnote 1)



Table 1.1: Structure of GDP in each Period of National Development Flan
at 1972 Constant Prices.

,dgriculture Industry
(%) (%)

Services
(%)

Total
(%)

Plan 1:

Plan 2:

Plan 3:

Plan 4:

Pian 5:

Plan 6:

1960

t961-1966

t967-r971

1972-1976

1977-1981

1982-1986

1987-r99r

33.8

32.1

27.5

24.9

2r.5

t9.7

15.6

11.7

r5.8

15.8

19.7

2t.8

2r.3

24.0

54.5

52.1

56.7

55.4

56.7

59.0

60.4

100.0

100.0

100.0

100.0

100.0

100.0

100.0

Source: NESDB

In the 1960s Thailand's GDP grew about 8.3 percent a year. During this period,

Thailand was overwhelmingly a raw material exporter. Exported primary products

accounted for 80.0 percent of Thailand's total export value in 1960. Export values then

dropped to 67.0,54.0, and 23.6percent in 1970, 1980, and 1991 respectively.

The gradual breaking of forest land for agriculture increased cultivated land area.

The average area of cultivated land per farm worker rose from 4.8 rai per farm worker

in 1961 to 7.0 rai per farm worker in 1977. The average then declined to 6.3 rai per

farm worker in 19852 [Siamwalla and others, 1987: p. L7].

2 | ra¡.: 0.i6 hectare



Export taxes imposed on rice and rubber were partly offset by government

investments (irrigation, roads, and etc.) and subsidies. These taxes and infrastructure

development encouraged diversification into upland crops (maize, cassava, sugaræne,

pineapple, and treecrops). Lower relative export taxes on upland crops promoted the

rapid growth of these exports. Thailand, however, has been faced with trade and non-

trade barriers. The EC imposed an import quota on tapioca from Thailand, while the

USA, the second largest rice exporter, has unduly subsidized rice exports. Japan banned

all rice imports even though their domestic cost of production is much higher than the

world price.

Thai industry developed under the protection of a national import substitution

policy. Industrial growth was rapid; the industrial share of GDP rose from 11.7 percent

in 1960 to 15.8 percent during the second nationai development plan. As a result of

shifting the development strategy from import substitution to expofi promotion, at the

beginning of the fourth national plan, industry's share of GDP increased to 24.0 percent

during the sixth national plan.

Thailand used a combination of measures to promote domestic production and the

export of various commodities. Incentives for investment in high priority sectors were

also provided. Manufacturing sectors, especially during the import substitution regime,

received a high degree of tariff protection. Greater protection was accorded to finished

products as opposed to machinery and raw materials. Tariff rates were especially high

for agro-processing products and textiles during the import substitution regime.



The nominal exchange rate of the baht against the US dollar remained unchanged

(about 20.0 baht/US$) after the collapse of Bretton Woods in 1973 (the baht had been

tied to US dollar until the early 1980s). However, inflation rates in the mid 1970s were

between 14.3 and 21.8 percent a year and in the early 1980s were between 72.0 and 18.0

percent a year. Thus, the real exchange rate (the nominal rate adjusted for relative

inflation) actually rose. This made exports less competitive. In July 1981 and November

1984, the baht was devalued against the strengthening US dollar by 8.7 and I4.7 percent

respectively. In December 1985, the baht was devalued by a further 20.0 percent against

other major currencies. 3 This resulted in an export boom in the late 1980s. On average

GDP grew at a rate of 11.0percent a year during the 1987-1990period.

National agricultural, industrial and trade policies as well as monetary and fiscal

policy have potent impacts on the growth or decline of all sectors of the economy. This

study focuses on the agricultural sector and its link to other sectors.

1.2 Recent Development of Thai Agriculture

Thailand 's agricultural growth rate during the past decade has on average been

about 4 percent a year. This rate of growth was achieved largely through an expansion

of the area of cultivated land. Even though the average yields per rai of most major

agricultural commodities increased, they remain low compared to other developing

countries. Table 1.2 shows average and potential yields of Thailand's major crops. These

3 Devaluation was delayed because it was against political view. For example, Deputy
Minister of Finance had to resign after devaluation of baht in 1984.



statistics suggest that

productivity (both per

demands.

there are considerable opportunities for

rai and per farm worker) with respect

improving agricultural

to domestic and export

Table 1.2: Average and Potential Yields of Major Crops.

Crops
Average
yield
(kg/ha)
(l9zc)*

Average
yield
(kg/ha)
(1990)*x

Potential
yield using
present
knowledge
(kg/ha)*

Potential yield
using improved
production
technology and
required inputs
(kg/ha)*

Rice
Irrigated
Rainfed

Ma¿.ze

Cassava
Groundnutr
Mungbean
Soybean
Kenaf (fibre)
Sugarcane

2500
1800
1800

14500
t250
900
850
950

50000

253r
1881

2456
13919
t325
694

13t2
tt75

48894

3s00
2200
2500

20000
1700
1000
1200
1500

55000

4500
2500
3000

25000
2000
1300
2000
2500

65000

Note: These yields represent a very broad spectrum of Thai conditions and depend on
climate, soil type, regional variation in cultural practices, etc.I In-shell groundnut

Sources: * \i/orld Bank (1977) Thailand: Appraisal of the National Agricultural
Extension Project, Report No. 1256a-TH.

** OAE (1991), Ministry of Agriculture and Cooperatives.



Thai agriculture has undergone considerable transformation and has been

integrated into the national and world economies.a Indicators of domestic integration are:

increasing productivity, a greater ma¡ket orientation, declining relative and absolute

employment of agricultural labour, declining contribution to GDP, ild increasing

dependence on non-farm inputs. Indicators of international integration are: capital

movements in conjunction with interest rates, exchange rates, and levels of participation

in world commodity markets.s Domestic and international integration leaves the

agricultural sector vulnerable to shocks from a wider number of sources (Akrasanee,

1989).ó Diversification of agricultural products and export markets, and macro-policy

to some extent can alleviate the impacts of shocks. A case in point is the oil shocks in

1973 and 1979-1980 which resulted in 21.8 and 18.0 percent inflation rates in 1974 and

1980 respectively. The macroeconomic policies of Thai government during 1970s and

early 1980s were used effectively to bring inflation rates under control (Uathavikul and

others, 1987). Monetary policy was normally used to create and maintain both domestic

and external stabilities through exchange rates.

4 The details of agricultural development especially in developing countries can be seen
from Schultz (1964), Myint (1984), deJanvry (1986), Schuh (1986), McCalla and Josling
(1986), Roa (1986), and Timmer (1988).

5 Four phases of agricultural transformation: (i) getting agriculture moving, (ii)
agriculture as a contributor to growth, (iii) integrating agriculture into the macro-
economy, and (iv) agriculture in industrial economies, call for different policy
approaches (Timmer 1988, p.282).

6 Akrasanee (1989) Thailand in the International Economic Communit)¡: Synthesis,
TDRI Year-End Conference. This main report combines all background papers presented
during the conference.



In recent years, Thailand has been rapidly restructured from an agricultural

economy into an early stage of industrialization. Economic growth in the agricultural

sector in conjunction with the government's industrial promotion policies in the 1970s,

has provided major sources of savings and foreign exchange that have helped establish

the country's industrial base. Benefits from the industrialization policy emerged after the

government began its export promotion policy. The benefits of these policies have been

realized since the mid-1980s.

Thai agriculture has grown slowly relative to the industrial and service sectors

(Table 1.3). There are numerous complex reasons for different expansion rates among

sectors. These are: (i) the commodity terms of trade of agriculture relative to industrial

and service sectors have been moving steadily against agriculture, this effect has been

moderated by gradual removal of the barriers against exports e.g. export taxes on rice

were dismantled in the late 1980s; (ii) very little new land is available for any expansion,

a factor that has been quite marked since the late 1970s, yet the capital and labor upon

which industrial and service sectors rely are both easily augmented; and (iii) the

technologies used in both the agricultural and nonagricultural sectors are rather backward

relative to the stâte of the art practices in the rest of the world. While the

nonagricultural sector can easily acquire and adapt foreign technology and therefore grow

rapidly, the acquisition and adaptation of foreign technology into Thai agriculture is

certainly not simple or in some cases even possible. This is because research and

technology investment that addresses the agricultural diversity in many areas of Thailand

is still lacking e.g. in the Northeast region. Research and technology policy in Thailand

7



Table 1.3: Real GDP Shares and Annual Average Growth Rates for Thailand'

Selected Years.

Year Total

(%)

Agri-
GDP
(%)

Industry
culture

(%)

Service

(%)

1985

1986

1987

1988

1989

100
(3.s)

i00
(4.e)

100
(e.5)

100
(r3.2)

100
(r2.2)

16.7
(6.2)

16.3
(0.3)

t6.4
c0.2)

16.6
(10.2)

t5.2
(6.3)

34.1
(0.8)

34.4
(e.8)

34.7
(12.8)

3s.9
(16.8)

31.8
(1s.5)

49.2
(4.7)

49.3
(5.0)

48.9
(1 1.1)

47.5
(1 1.6)

47.0
(11.0)

r970-75

1976-80

1981-85

1986-89

100
(5.6)

100
(8.0)

100
(s.7)

100
(10.0)

26.r
(3.e)

24.6
(4.1)

19.1
(4.e)

16.1
(4.1)

26.5
(e.5)

29.6
(10.3)

32.4
(s.2)

35.7
(13.7)

47.4
(5.6)

45.8
(8.2)

48.5
(6.3)

48.2
(e.7)

1970-89 100
(7.2)

22.0
(4.3\

30.6
(e.5)

47.4
(7.4)

Note: Figures in brackets means growth rates.

Source: NESDB



tends to support commodities with a natural comparative advantage rather than those with

a technological-led-comparative advantage. This is in contrast with many other developed

countries.

The process of agricultural growth everywhere requires that the absolute level of

employment in agriculture declines over time, given the combination of low income

elasticity of demand for farm products (i.e. demand increases more slowly than income

and supply) with productivity changes at least as rapid as in the rest of economy

[Anderson, (1983), Johnson, Hemmi and l,ardinois (1985)]. This structural

transformation coupled with conflicting objectives of government policies (urban

consumers vs. producers, export taxes vs. input subsidies or price support) with respect

to Thai agriculture and distorted world prices due mainly to protectionist measures by

developed countries, [Sathirathai and Siamwalla (1987), Bhagwati (1988)] have

contributed to a downward pressure on real agricultural prices and per capita real income

of Thai farmers. As a result, agriculture's relative importance to the economy in terms

of its shares to GDP, exports, and employment, declined with economic growth (Table

1.4). Farm incomes cannot keep pace with those in the rest of economy, unless some

marginal farmers leave the land or seek off-farm employment. So far, nonagricultural

sectors (especialiy the industrial sector) have failed to absorb a significant proportion of

people (two-thirds of the labor force remains employed in the agricultural sector) into

their thriving activities. This imposes an obstacle to long-term economic growth and

stability. It also limits the scope of the industrial development strategy because the

majority of the labor force is unskilled with only a primary level education. Average per

9



capita value added in non-agriculture was about one and a half times that in agriculture

(Table 1.5). The gap of per capita value added between these two sectors reflects many

other fundamental problems such as high income inequality, regional disparities,.

segmented labour markets, educational imbalance within and among sectors.

Unequal income distribution (Table 1.6) usually results in small domestic ma¡ket.

The small size of the domestic market not only renders the country less able to adjust to

short-run external shocks, but also hurts the development of domestic industries through

the limited potential for achieving the scale and scope of economies and, to some extent,

by preventing vigorous competition. In this case, industrialization must rely entirely on

exports without significant benefit from a large and expanding domestic market. In many

other countries as well as Thailand, the constraints of small domestic markets can explain

the failure of an import substitution strategy. This reflects the persistence of dualistic

patterns in developing self-dependent domestic industries (Adelman and Robinson, 1989).

1.3 Development Strategies'

During the turbulent world economy of the early 1970s and 1980s, Thailand

sought to maintain economic growth in the face of a major deterioration in its external

account and has perforce pursued sectoral adjustment to the new external realities (World

Bank 1984). Trade strategy is therefore among the central elements of adjustment

7 Strategy relies on the appropriate choice of policies. Thus, the strategy may consist
of individual policy or the combination of policies. Chenery (1958) discusses the trade-
offs of macro-and-micro-policies in specific and in general.

10



Table 1.4: Contribution of Agricultural Sector to GDF, Export, ¿¡fl Í'.mployment.

L990
(%)

1980
(%)

1970
(To)

1960
(%)

GDP

Exports

Employment

33.8

80.0

82.2

27.0

67.0

79.3

20.6

54.0

70.0

14.4

22.6

65.9

Source: Office of Agricultural Economics, Ministry of Agriculture and Cooperatives.

Table 1.5: Regional Per Capita Income Classified by Sectors.

Region 198si86 1988/89

Agr.
(BahÐ

Non-agr.
(BahÐ

Agr.
(BahÐ

Non-agr.
(BahÐ

North

Northeast

South

Central

6,368

4,952

6,747

9,794

12,499

9,522

10,888

10,836

8,484

5,640

8,970

11,313

11,880

10,998

11,078

11,688

Average 6,494 11,309 7,704 11,628

Source: Socio-economic Surveys, National Statistic Office.
US$1.00 - Baht 25.68 (1989)

11



Table 1.6: Percentage of Total Income shared by Population Quintile Group.

Quintile r975t76 1980/81 1985/86

1 -st.
highest toP l0%
second top I0%

2-nd.

3-rd.

4-th.

5-rh.
second bottom 10%

lowest bottom 10%

49.26
33.40
15.86

20.96

14.00

9.73

6.05
3.62
2.43

51.47
35.44
16.03

20.64

13.38

9.10

5.41
3.28
2.13

5s.63
39.15
16.48

19.86

t2.09

7.87

4.55
2.75
1.80

54.63
37.50
r7.13

20.42

t2.3r

8.07

4.57
2.79
1.78

Total Share

Gini Coefficient

Variance of Logarithm
of income

100.00

0.426

0.530

100.00

0.453

0.602

100.00

0.500

0.737

100.00

0.489

0.737

Source: Socio-economic Surveys, National Statistics Office.

t2



strategy (NESDB 1987)8, especially the incentive structure [especially through privileges

provided by Board of Investment (BOI)I for trade liberalization advocated by the World

Bank (1987). Therefore, Thailand has generally adopted the economic ideology of export-

led-growth strategy since the 1970s. This strategy became more effective in the mid-

1980s due mainly to policy instruments such as the relaxation of export taxes and import

tariff system, establishment of priorities for expoft sectors, provision of subsidies to

manufacturing exports, realistic exchange rates, adoption of positive real interest rate,

minimal product and factor market distortions, low duties on imported inputs, and

incentives and rules applied to all exports.e

Upon observing the apparent increase in foreign protection, world recession, and

the structural imbalances (production, demand, employment, investment, and trade)

emerging within Thailand, a number of Thai economists still argue in favor of continuing

to rely on manufacturing export-led-growth as the major dynamic development strategy

for Thailand during this decade (Akrasanee, Dapice and Flatters, 1991). However, it is

not always clear in this debate whether a particular prognosis simply predicts what will

happen or what should happen in the light of sluggish GATT negotiations, Japan's

8 However, trade strategy cannot be sensibly addressed independently. There is still
debate among trade theorists as to what trade strategy should be pursued by developing
countries [Krueger (1984), Ocampo (1986), I¿l and Rajapatirana (1987), Bliss (1988),
Helleiner (1990)1.

9 Beyond those mentioned, one crucial factor contributing to manufactured export boom
in the past few years is the transition of the Asian MC's (Hong Kong, Singapore, South
Korea, and Taiwan) towards advanced capital intensive commodities. Their traditional
labour intensive manufactured exports, such as textiles, garment, etc. have been relocated
in 'Junior" NICs such as Thailand.
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prolonged trade and service surpluses, and senior Asian NICs that are making

investments throughout the world. The capital flows associated with their investments are

playing an increasingly important role in determining the economic growth and structure

of growth among regions and among countries within each region. This poses the

question as to how Thailand can adjust its development strategy in response to the world

environment with respect to the degree of openness of its economy to foreign trade.

This debate is fuelled in part by renewed export pessimism, and increased

awareness of the vulnerability to shocks arising from Thai export markets. Some

economists are urging the adoption of agriculturally based labor intensive commodity

strategies whereas the majority of economists advocatea manufacturing-export-led-growth

strategy. In fact, the manufacturing-export-1ed-growth is not the only potentially

promising development strategy. Thailand still maintains a comparative advantage in

producing many agricultural commodities (rice, rubber, cassava, fruits and fishery

products) over the rest of the world. A reallocation of investment resources within the

economy of Thailand in favour of an outward-looking development strategy which is

agriculturally driven in the early stage of industrialization may possibly give more

positive results.ro

10 Adelman (1984) advocated this approach based on her analysis of a small, food-
shortage, low income, semi-industrial, open economy which is a stylization of South
Korea of 1963.
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1.4 Development Issues of Thai Agriculture

Agricultural growth and the alleviation of income disparity are rational objectives

within the context of overall economic growth and improvements in the standard of living

of Thai population. Increased agricultural production means more food for consumption

and exports. If prices do not fall significantly, higher farming incomes and more foreign

exchange earnings will result. If domestic food prices decrease and demand is responsive

to prices, the real incomes of consumers will improve.

To attain the objective of reasonable growth in the predominantly agricultural

economy of Thailand, with pressure on land and wide income differentials between rural

and urban areas, agricultural productivity (yield per rai and per fa¡m worker) must

increase. There are a set of policy choices to jointly achieve an acceptable growth rate

and a more equitable distribution of income. While it is not clear how much growth is

reasonable or how much improvement in income distribution is desirable, it is clear that

only policies or strategies leading to improvements in these indices are relevant, and

hence alternative policies should be evaluated in terms of their potential growth and

distributive outcomes. The impacts of each government policy on an income group must

be compared to those on other income groups to determine both absolute and relative

changes in income position. Thus, agricultural growth and poverty/inequality reduction

may be in conflict and it is necessary to determine appropriate trade-offs.

In an open economy like Thailand, greater domestic agricultural production may

or may not cause decreased food prices because of the linkages between domestic

agricultural production and consumption and foreign trade. The government can intervene
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to break the link between domestic and world prices i.e., by expott taxes, reserve

requirement, and quota allocation. This raises the question of how much and what type

of government intervention is appropriate given the objectives of equitable agricultural.

growth. Due to the complexity and interdependency of the agricultural sector to other

sectors this question cannot be answered without an analytical framework that highlights

the key relationships among sectors, organizes the relevant information and traces the

effects of different policies through the agricultural/food system. The computable general

equilibrium (CGE) modelling approach helps to identify these linkages and consistency

of information corresponding to a CGE model can be organized within a social

accounting matrix (SAM) framework. Thus, the CGE model can render feasible policy

choices to policy-makers.

Agricultural-demand-led growth (ADLG) is a simultaneous combination of an

increase in agricultural productivity, government investment in agriculture, and a

reduction in agricultural export taxes. This strategy aims at stimulating and sustaining

agricultural growth and improving income distribution for rural households. It is explored

through a SAM/CGE approach. It is possible to determine whether this approach is

feasible for Thailand. The policy analysis generates results which are plausible and

potentially useful for policy makers. It also points out the unavoidably subjective nature

of the model assumptions, parameter rationalizations, and magnitudes of policy shocks

and their implications.
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1..5 Research Objectives

The main objective of this study is to analyze a possible alternative development

strategy for Thailand with special reference to the agricultural sector or agricultural-

demand-led-growth (ADLG) and within the context of prospective changes in domestic

and international environments. The specific objectives are:

1. To construct a multisectoral general equilibrium model for the Thai

economy of the 1980s.

2.To analyze this ADLG strategy by simulation of the model with respect

to specific policy choices available to policy-makers.

1.6 Organization of the Study

Chapter II describes a social accounting matrix (SAM) framework for computable

general equilibrium (CGE) modelling. The multisectoral CGE model used in this study

is developed in Chapter III, followed by the discussion of the SAM data base in Chapter

IV. Chapter V presents a solution technique and base solution. Chapter VI analyses the

empirical results of ADLG simulations. Chapter VII contains a summary and

conclusions.
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II. A SOCIAL ACCOIJNTING MATRD( FRAMEWORK FOR CGE MODEI-LING

2.1 Introduction

This chapter discusses how a social accounting matrix (SAM) can be designed to

be consistent within a CGE framework. The chapter begins with a descripúon of SAM

and its distinct features, particularly in the context of the "transaction value" (TV)

approach. This is followed by a discussion of the common features of CGE modelling

in developing countries. The chapter also addresses some issues revealed as a result of

its application that a¡e external to the SAM/CGE modelling approach.

2.2 A SAM-Based System for CGE Modelling

A SAM-base system for CGE modelting is viable if the accounting framework is

complete in the sense that every receipt account is equal to a corresponding expenditure

account. By this principle, if all necessary and modified neoclassical assumptions are

metll the value of demand is equivalent to the value of supply in the Walrasian general

equilibrium framework. This implies that all the transactions (value flows) in a CGE

model can be represented within a SAM framework.

All the different types of transactions generate values which are recorded as the

elements (in the cells) of a SAM matrix. These values or elements can either be

expressed as numbers (data) or as mathematical functions that describe how the value of

11 An applied or computable general

framework [see Dervis, de Melo, and

1992); Decaluwé and Martens (1987);

chapter.

equilibrium model goes beyond the Walrasian
Robinson (1982); Shoven and Whalley (1984,

Robinson (1989)1. Also see Section 2.5 of this



each type of transaction is determined. An expression of this type is said to be in the

transaction value (TV) format [Drud, Grais, and Pyatt (1986); Pyatt (1988)]' The TV

describes the price-quantity relationship based on given technology and behaviour of

economic agents.l2 Thus, a SAM captures both the theoretical specification and the

empirical facts, and can be modified and adjusted, with regard to the availability of data,

and according to the problem to be investigated.

2.3 
^ 

Social Accounting Matrix (SAlvÐ

A SAM is an expansion of an input-output (i.e. I-eontief, 1937) table and national

income accounts. It is a square matrix designed to provide a record of transactions in

which corresponding row and column sums are equal. Each row and column reflects a

separate account in which expenditures and receipts must balance. The focus is on the

nominal flow of funds, with the rows representing receipts and the columns expenditures.

A SAM reflects the common features of the economy that are embodied in the

core CGE model. A SAM usually consists of the following accounts: factors of

production, institutions (households, firms, government, the rest of the world),

savings/investment, production activity, and commodities. These accounts represent the

performance of an economy (Table 2.1). Each of the above mentioned accounts can be

12 TY approach was originally employed with SAMLIB software during the earliest

stage of its development at the World Bank. I¿ter on, the SAMLIB evolved into

GAMS/HERCULES, the software used in this research.[Drud and Kendrick (1990)]
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disaggregated or aggregated according to the issues under investigation.t3 Thus, a SAM

provides a consistent framework for the accounts of each of the various economic actors

whose behaviour is being modelled. A SAM, requires at least a one year base data set

for implementation with a CGE model.

2.4 The TV Approach to Simple CGE Model

Each non-empty cell of a SAM (see example in Table 2.1), represents a

numerical estimate of the value of the transactions that correspond to it. Using a SAM

as a framework for general equilibrium theory requires that the cells of the matrix be

filled with mathematical expressions which describe, in conceptual terms, how the

corresponding transaction values (TV) are determined.

The internal consistency of the SAM ensures that for each account, total receipts

(recorded on rows, indexed by i) are equal to total expenditures (recorded in columns,

indexed by j). For account 1, This may be written as:

¡trj
j

(Total receipts
of account 1)

(Total expenditures
of account 1)

Ðtt'
i

and likewise for other accounts. If there are n accounts, the equilibrium condition

requires that the total of receipts of each account be equal to the total of the

13 King (1981) gives various examples as to how a SAM is disaggregated. One criterion
for disaggregation noted by Decaluwé and Grais is: "If a product or factor is traded at

different prices in different markets, one should open as many accounts as there are
markets" (Decaluwé and Martens,1987; p.l3).
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corresponding expendituresra :

n

Y; : Eqj : Y, =
j:1

where tO, [i,j : 1,2,...,fl], represents a receipt of account i and expenditure of account

j. Therefore, the above e4uilibrium condition yields a set of n equations of receipts and

expenditures.

The set of n accounts can be divided into two sub-sets'

(1) m accounts (m<n): the totals of each of these accounts are in some cases

associated with a price p, [p¡ : p, for j : i; and under equation (2.l),then Qi : Q¡l such

that:

Y: : P¡9¡

û : i,2,...,fri m(n]

(2.2)

where p, and qj are the price index and the volume of the quantity index associated with

account j. In Table 2.1 these are the "Production Activities" and "Commodities"

accounts û : 4,51. Thus, equation (2.2) in general gives m equations defining total

expenditure as the product of a price and a quantity.

p¡ in equati on (2.2) must be specif,red because the equation is defined. The general

form can be expressd bY;

14 price along the row of SAM is constant or fixed by its design. With a theory

expressed in TV form, tij represents an expenditure of account j which is received by

acðount i. Thus, the row summation equations correspond to the demand side and the

column summation equations correspond to the supply side, otherwise generate the

adding-up conditions within the model i.e. transfer flows. As a result, modelling each

of q' is done via columns.

n

Etü
i:1

(2.r)
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pj : pj(p,ó) (2.3)

where Ü = 1 ,2,...,frliwith m,(m(n], and m, is the number of accounts for which

equation (2.2) isdefined; but excluding the factor account (i.e."Factors of Production" 
-

[i:1] in Table 2.1) whose endowment is usually assumed to be fixed and whose factor

incomes are distributed proportionate to the endowment.

p:avectorofpricesassociatedwiththejthcolumn;

ó : a vector of parameters associated with the j th column.

Thus, equation (2.3) gives m, equations; and m-mr afe associated with factor accounts

i.e., the case of summation conditions.

(2) n-m accounts: the total of each of these accounts for which equation (2.2) is

not def,ined i.e., transfer flows (in a national accounting sense) among institutions'ls

The next step of TV approach is to specify the behaviour in each transaction value

(t) with the general formulation given by:

-!¡ : Li(Y,P,Ó) (2'4)

[i,j:1,2,...,n)

where y : (yj) : a vector of total expenditures of the n accounts

Û : 1'2'"''fl

p : (pj) : a vector of prices associated with m of the n accounts; [j :

1,2,...,m; m(n]

15 (1) and (2) will become obvious if each account in a SAM is disaggregated. For

example, institutions in Table 2.1 can be broken down into households, firms, and

gou"*n'"nt and each of these sub-accounts contains current and capital transfer accounts.
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ó : (óJ : a vector of r parameters or coefficients whose values are

predetermined; [k : 1,2,...,r1

These particular specifications for the non-zero -!¡ elements of a SAM are the

structural forms of a CGE model. Thus, equation (2.4) gives h equations, where h is the

number of TV (tt¡) in the non-empty cells of a SAM.

A linear dependence exists among the n equilibrium equations of the model,

therefore one equation of the model is redundant (i.e., see Weintraub, 1974).

Consequently, at this stage, the CGE comprises n*m*m,*h-1 equations with n*2m*h

(y¡, p¡,g:, and t¡) unknowns. To solve this model, m-m,*l of the unknowns must be

made exogenous. This corresponds to the choices of closure rules. Both the choices of

closure rules and selection of predetermined values are outside the SAM framework and

are discussed in Section2.6.

To simplify the approach, this study briefly presents a small simple model with

two production sectors (agriculture and industry), two factors of production (labor and

capital), and two types of households (rural and urban).tó Figure 2.1 illustrates their

interrelationships which correspond to an assumed SAM database shown in Table 2.2.

Under this framework, and by assuming Cobb-Douglas production and utility functions,

Table 2.3 presents a CGE model formulated on the basis of standard neoclassical

assumptions þroducers maximize profit and consumers maximize utility).

16 Drud (1988) and Chapters 1-3 of Drud and Kendrick (1990) systematically describe

as to how the CGE model is tied closely to the TV approach, SAM database, and

GAMS/HERCULES application.
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Equations in Table 2.3 especially in the columns "Fayment" and "Definition"

correspond to the SAM presented in TV form in Table 2.4. A TV approach within the

SAM framework thus guarantees the existence of general equilibrium. Ç represents more

than thirty functional forms specified in the HERCULES software and a modeller may

select the ones that are compatible with the CGE model design.

ù':-" -

Figure 2.1.: The FIow of Money, Goods and Factors

ditures wage &
dividends

=€- factor income

trndustry
clothing)
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Table 2.22 A SAM Database.

Factors Households Firms Total

L K RU UR AGR IND

Factors
L

K

75 85 160

50 60 110

RU 110 10
flouseholds

uR 50 100

r20

i50

Firms
AGR,

IND

65 60

55 90

125

145

Total 160 110 120 150 125 r45

Note: (1) L: Labor; K: Capital; RU:Rural; UR: Urban; AGR: Agriculture;
IND : Industry.

(2) 75 and 85 are wages that firms pay to labor; 50 and 60 are profits paid to
capital. These factor incomes are then allocated to rural and urban households
where 110 and 50 are labor income; 10 and 100 are capital income.

(3) Households use incomes to purchase food (65 and 60) and clothing (55 and
90). These household expenditures become firm revenues. Thus. the flow of
money, goods,and factors is complete.
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Table 2.3: Equations of A Smalt Simple CGE Model'

Quantity Payment Definition

Production
1. Ouþut Qs : brKr'Lro'

2. Input Ks : mrYr/r

L. : nrYr/w

Factors
3. Income

4. Transfer

Ilouseholds
5. Consump- Csn : as¡Y¡/P,

tion
Csu : aruYu/Pt

o(nc æi9.

6. CPI Qn : ?n(Cen + C*)

Qu:7"(üï+cii
Linkage

7. Producers Qs : Csn * Cru

S.Factors K:Ke*Kr

L:Ln*Lt

9. Households

P, = Brf-lvos

t*, : mrY,

t6 : naY,

trx : mru<Yx

trn- : Ol¿Yl

ts¡ = crr¡Y¡

t U : CttUYU

dAR (tr

P*:Po*P¡
&eu ú:u

Pu:P^*Pt

Ys : PrQt

t¡çs : fK5

t¡5 : WL5

Y¡ç : TK

Yl:wL

tsn : PrCr*

tsu : PrCru

Yn : P*Q*

Yu : PuQu

Ys:tsn*tsu

Yx:tK{+tKr

Yr_:tL{+t¡-r

Ys=t¡o<+tHL

Note: (1) Variables: Q : quantity; P = price of output or price index; Y : income or

payment; K : capital;L: labor; r : rental rate; w : wâgei ç : quantity

consumed.
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(2) Parameters: m,n : share pafameter in Cobb-Douglas function, where B. :
ài-*lr.*/br; d :.share or weigtrt of good in utility function, where ?n : oìTT

"-Ä'hnd 
?u : cYii + alfil'

(3) Subscriptions: S represents for A : Agriculture and I : Industry; H

represents for R : Rural and U : Urban.

(4) Some equations in this model are dependent. By choosing the relevant

equations wiih regard to closure rules and predetermined values, the model can

be fullv determined.

Table 2.4; A. SAM In TV APProach

Factots Households Firms Total

L K RU UR AGR IND

Factors
L

K

tL{ tl-l YL

tKA tKl YK

RU tRL tRK

Ilouseholds
LiR tu,_ tux

YR

YU

Firrns
AGR.

IND

too tou

tIn tru

YA

YI

Total YL YK YR YU YA YI

Note: -ti¡ : variable in value form; Y : income or expenditure

L : labor; K = capital; A : agriculture
I : industry; R : rurâll U = urban
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A SAM perspective on CGE modelling has two special requirements which are

iliustrated in Figure 2.2: (I) the development on the daø side is to calibrate this SAM

for data organization, and to resolve numerical discrepanciestT [steps I and II]; and (2)

the corresponding development on the conceptual side is to formulate a model of

behaviour for each cell of the SAM, particularly the set of equations Q.$ [step tII].

The formulation of behaviour and the calibration of the SAM are not independent

activities. Aggregation and disaggregation depend upon the availability of data and the

particular conceptual distinctions made. Thus, iteration and compromise are needed.

ti/hen the process of iteration is complete, the derived SAM framework shows two

versions: a specif,rcation of behaviour in TV form and a balanced set of data that record

the value for each type of transaction for a base period. The two versions of the SAM

are then combined for model calibration [step IV which requires V and VI] and

subsequent analysis lstep VII].

2.5 The CGE Modelling in Developing Countriesrs

CGE modelling is a natural extension of input-ouþut and linear programming

models with the inclusion of an endogenous ouþut and price system, neoclassical

substitutability in production and consumption, the optimization behaviour of individual

agents and a complete treatment of income flow in an economy. Thus, CGE models are

17 Appendix A in Dervis, de Melo, and Robinson (1982) gives a guideline as to how
a SAM is developed.

18 Extensive reviews of CGE modelling in developing countries appear in [Decaluwé
and Martens (1987); Bandara (1991) ;Shoven and V/halley (1992)1.
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Figure 2.2: The SAM Approach to CGE ffioflslling

Source: Drawn from Pyatt (1988), p.344.
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empirical counterparts of 'V/alrasian general e4uilibrium' analysis. Robinson (1989: p.

907) discusses the essential components of the neoclassical approach to CGE modelling

as follows:

(i) specification of the representative agents whose behaviour is to be
analyzeÅ;

(ii) identifrcation of their behavioral rules and conditions under which they
operate (i.e. profit maximization and utility maximization);

(iii) specif,rcation of the signals which are used by the agents for their
decisions (i.e. prices are important signals in a neoclassical CGE model);
and

(iv) identification of the 'rules of the game'(i.e. assuming perfect
competition, a CGE model allows each agent to act as a price taker).

The choice of specifications for production, consumption, government, and

external trade draw extensively from the above framework of knowledge, which reflects

the formulation of relevant technological, behavioral, and institutional relationships. Such

specifications render a system of equations that can be solved simultaneously to find a

general equilibrium. The CGE models have often dealt with problems of economic

development and stabilization that are common to several developing countries. The

similarity of CGE models include:

(1) All CGE models are basically numerical applications of the Walrasian type

neoclassical general equilibrium approach. These models determine only relative prices

and the price system has to be normalised by the appropriate selection of a numeraire.

Main equations of these models are derived from the constrained optimization of

neoclassical production and utility functions. However, some modified neoclassical
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features can be identified in certain applications of the CGE models to developing

countries. For example, the government sector and imperfect competition have been

introduced into CGE models via price fixing, quota rationing, and quantitative

restrictions.

(2) Many of these applications deal with the problems of protection, stabilization,

fiscal policy, income distribution and external shocks. Foreign exchange shortages, the

vulnerability of domestic economies to external shocks, primary commodity dependence,

continuous external debt problems and income distribution are all major problems in

developing countries.

2.6 The Closure Rules and Predetermined Values

The closure rules are model assumptions made by a modeller regarding the

operation of an economy in the base period. Sen (1963) originally discusses the

theoretical aspects of the assumptions that reflect poiicy implications. The term 'closure'

is used in various ways and with varying degrees of accuracy. It can be defined as the

specification of endogenous and exogenous variables in the model or as the set of

assumptions about how a model is closed [Decaluwé and Martens (1987); Robinson

(1989)1. This atso involves economic implications, especially those relating to economic

policy. A model can be closed if there is sufficient information to compute a solution.

The important point is that when different closure rules are applied to CGE models, the

qualitative characteristics of the models change [Adelman and Robinson (1988)].

At least four different macroeconomic closures ('Keynesian', 'Kaldorian',
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'Johansen' and 'Classical'), have been used in CGE models for developing countries

(Robinson, 1989).le

Keynesian: This approach allows for unemployment via a fixed nominal wage.

Under this closure, employment levels can increase in response to increases in aggregate

demand via a reduction in the real wage.

Kaldorian: This approach generates full employment but violates the wage-

marginal labour productivity relationship. Under this closure rule, the nominal wage in

the labour market is flexible in order to maintain a full employment situation.

Johansen: Under this approach, investments are determined exogenously and

consumption must adjust endogenously. Thus the modeller must assume a fiscal policy

outside the model that makes planned savings equal to exogenously determined

investment. This closure considers full employment equilibrium to be realized via

adjustments of private consumption.

Classical: Under this approach, real investment is endogenous and adjusts to total

available savings. The modeller assumes an interest-rate adjustment mechanism is at

work outside the model, thus ensuring the clearing of the investment-saving market.

Dewatripont and Michel (1987) point out that there is no clear-cut theoretical

justification for the selection of a particular closure rule except the modeller's

assumptions about the particular economy under investigation. Thus, the choice of a

closure rule may depend on the modeller's 'school of economic thought'. Neoclassical

19 Decaluwé and Martens (1987) provide an example of these closure rules and their
implications (pp. 53-62).
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economists tend to use Classical closure [Dervis, de Melo, and Robinson (1982)] whereas

'structuralists' tend to use Keynesian closure [Taylor (1983)].

Predetermined values þarameters or variables) that enter into behaviour

specifications include the following:

(l) control va¡iables of public decision-makers; i.e., rates of customs duties and

domestic taxes, allocation coefficients of government investment, government transfers

and subsidies, and the like;

(2) technological and behavioral parameters i.e., technical substitution elasticities,

domestic-import substitution elasticities, export demand elasticities, budget share of

consumption, etc.;

(3) uncontrollable data or variables, such as international prices of imports and

expofts of foreign currency (if the country is smali), the growth rates of current external

transfers, etc.;

(4) the number of unknowns made exogenous in the model is also related to the

closure of the system.

At this point, the model specifrcation and the additional required information are

in place. The model can be solved and simulated. Consistency and stability of the model

can be checked by assigning alternative values to parameters, using different closure

rules, and re-specification of TV form.
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2.7 Conclusions

The merits and deficiencies of a SAM in CGE modelling are summarized below.

2.7.1Merits

(i) For model calibration, a SAM-based approach can facilitate experimentation

with alternative closure rules, parameter values or specifications of the TV forms.

(iÐ The strength of the CGE model lies in its description of economic

interdependence and price structure through the sectoral linkages in an economy.

(iiÐ CGE models can analyze various policy changes and external shocks using

only base period data (any year). Additional information required outside a SAM

framework can be drawn from a literature search and using the 'best guess'. Most studies

use sensitivity analysis to alleviate any uncertainties about key parameter values to

indicate the robustness of the results. Econometric techniques are not well suited for this

type of analysis due to the unavailability of reliable long-term data, inconsistencies of

available data, and frequent changes in policy regimes common in many LDCs, which

necessitates complex structural modelling.

2.7.2 Deficiencies

(i) To solve the CGE model, it is necessary to move outside the SAM framework,

especially with respect to the closure rules and predetermined parameter values

mentioned in Section 2.6.

(iÐ CGE models are deterministic and less useful in explaining either short-term

adjustment or the evolution of long-term structural change and technology. However, it

should be noted that the problems encountered in dealing with uncerûainty about the
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future and changing expectations are not limited to CGE modelling. Robinson (1989; p.

936) noted that 'the issue of dynamics is certainly not confined to multisector models and

has long been recognized as a major problem in macroeconometric models as well'.

Handling dynamic issues is as difficult a task in empirical work as it is in theory.

(iii) The absence of the role of money in CGE models requires modellers to

implicitly assume that the monetary authorities adjust the money supply consistent with

changes in the domestic price level emerging from alternative policy simulations. Recent

attempts have been made to incorporate asset markets into CGE models, but this area is

still under theoretical debate (McKinnon 1984).

Despite these limitations, it can be argued that acknowledgement of these

deficiencies is really no more than a recognition of boundaries of the SAM framework,

rather than a weakness in the CGE modelling approach. Modelling has been able to

confront and remedy many of the weaknesses. A SAM/CGE modelling approach clearly

illustrates the relevance and usefulness of economic theory and data organization. A great

deal of work is required however to overcome the existing limitations.
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Itr. TTIE EMPIRICAL MODEL

3.1 Introduction

This chapter is organized into three parts. In the first part, a multisectoral CGE

model for Thailand is specified. The second part describes the main features of the

model. The last part discusses some aspects of the application of the CGE model.

3.2 Model Specifïcation

The multisectoral CGE model of the Thai economy characterizes the endogeneity

of prices and incomes and incorporates of substitutability in consumption and production.

Agents are assumed to be optimisers with supply and demand balanced via the market.

The core of the model is based on a standard neoclassical formulation @ervis, de Melo,

and Robinson, 1982). The model specification incorporates with structuralist features2O

thus permitting a quantitative assessment of the effects of the ADLG strategy on

economic growth and income distribution.

The model consists of three production sectors (agriculture, industry, and

services), two types of capital (agricultural and non-agricultural), two categories of labor

(agricultural and nonagricultural), two household groups (rural and urban), a single

aggregate firm, government, and the rest of the world. Main components of the model

are specified as follows:

20 Chenery Q975); and Robinson (1989) discusses salient structuralist features in CGE
modelling.



3.2.1Froduction

The Production Functions

Xt, = Ã,.gi(Equvi, LH)

The Net Price Equations

PN, = PD, - .E Pro,, - tdiPDi
l-L

3.2.2 Labor Markets

The I¿.bor Aggregation Functions

L, = Lr(Lri,...L*i)

The I-abor Demand Equations: the wage adjusts to clear the market,

ax,PN,;) = Wr
oLu

The Aggregate Demand for Labor Equations

_¡Li =ELo
i=l

lnl (1)

lnl A)

[n] (3)

l2nl (4)

tzl (Ð
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The Supply of Agricultural I¿bor Equation

Li = -Lu

The Supply of Nonagricultural l-abor Equation

r; =l*

The Labor Market Equilibrium Conditions

Lr' = Lf

3.2.3 Factor Incomes

Wage Income Equation

nm
Ã, = Ð EwrLo

i=l É=1

Non-wage Income Equation

nm
R* = E(PNixi - EwkLH)

i=l k=r

tu (o

tll (7)

l2l (8)

tll (e)

tll (10)
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3.2.4 Income Distribution

Household Income Equations

Rn = u¡¡R¿ * ôrRr * ( I - co.)ft*

After-Tax-Household Income Equations

Rx¡r = (1 - ô¡r)Rr

Firm Income Equation

Rr = orRx

After-Tax-Firm Income Equation

R¡¡F=(1-Ôr)lR"-t"R.]

Government Income Equation

2n
RG = Ð ôaR" + $.R¡ + E tmiPWiER'Mi

H=l i=l
nn

- Ete,PWEiER'Ei * E,td¡X: PDi
j=l

Í21 (11)

î21 .. $2\

tll (13)

tu Q4')

tu (1Ð
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3.2.5 Savings and Investment

Household Savings and Investment Equation

INVH = S-"R,u'

Firm Savings and Investment Equation

INVF = S-.Rrt

Government Savings and Investment Equation

INV, = ÇRc + ER'B

Total Investment Equation

1

TINV = D, INVH + INVT + INVE
H=l

Investment Equations: by sector of origin

n

Z, = Es,,nNV
' i=l 'r

I2l (16)

tu í7)

tll (18)

tll (1e)

lnl (20)
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3.2.6 Product Demand

Total Consumption Equations

)
C¡=ECr**Cro

H=l

Household Consumption Equations

Ca=biH(I -5- .'Rrvr
II) 1

Government Consumption Equations

c¡e = bic(r - fr, *-i

Intermediate Demand Equations

n

V, = Ea,,X,
j=r

Composite price Equations

D - 
PDt a PMI'MJ D,

'' - ¡¡t+t¡4'Ð

lnl (2I)

Í2nl (22)

lnl Q3)

lnl (24)

lnl (2Ð
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3.2.7 External Market

Import Price Equations

PM¡ = PWi(l + tni) ER

Import Demand Functions

M, = (fr)"'(#,)"'o,

Export Price Equations

PD.
PWE_ I

' (l + te¡)ER

Export Demand Functions

-l fI. \n¿E,=E,l t 
I

\Pw')

lnl (26)

lnl (27)

[n] (28)

lnl (29\

Balance-of-Trade Equation

n-n
B=EPWi.Mi_EPWE,,E,

i=t i=l

tll (30)
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3.2.8 Froduct Market Equilibrium

Domestic Demand Equations

D,=d,'(2,*Cr*V¡)

Total Demand F4uations: Domesticaily Produced Goods

^ [n] (33)
X¡"=D,*8,

Domestic Use Ratio Equations

.1
4: ' f,(MilDi,l)

Product Market Equilibriums

x?-xi=o

3.2.9 Normalized Equation

n-
EQ,P, = PI
i=l

lnl (31)

lnl (32)

lnl (34)

tlt (3Ð
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There are 20n + 22 equations. Of these only 20n I 2I a¡e independent (by

Walras'law) in this static CGE model. The list of all endogenous and exogenous

variables, parameters, and coefficients are presented in the Tabtes 3.1 and 3.2.

Table 3.1: Description of Endogenous Variables.

Symbol Number Description

X,t n Domestic production by sector

PN, n Net or value-added prices

PD, n Prices of domestically produced goods

Li n Aggregate labor by sector

l^ 2n Labor by category and sector (k : I ,2; n: I,2,3)

L*t 2 Total supply of labor by category

l,*o 2 Total demand for labor by category

Wl 1 Agricultural labor wage

W2 I Nonagricultural labor wage

RL I Wage income

RK 1 Non-wage (capital) income

RH 2 Household income by category

RF 1 Firm income

RNr 2

R*r I

R"1

Net household income by category

Net firm income

Government income
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Table 3.1: Description of Endogenous Variables (Cont.)

Symbol Number Description

INVH 2

II.IVF 1

INVG 1

Household investment

Firm investment

Government investment

B 1 Balance-of-payment deficit or foreign savings

TINIVj 1 Total investment by institutions: households, firm
and government

Zi n Investment by sector of origin

Ci n Total sectoral consumption

Cilr 2n Household consumption by category

C,o n Government consumption

Vi n Intermediate demand

Pi n Composite commodity prices

PM, n Import prices

Mi n Imports

PWEi n Export prices

Ei n Exports

Di n Total demand for domestic use

di n Domestic use ratio

X,o n Total demand

Total number of endogenous variables : 20n * 21
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Table 3.2: Description of Exogenous Variables, Parameters, and Coeffïcients.

Symbol Description

Ã, Productivity parameter

-t,&' Aggregate capital stocks by category and sector

4i Fixed input-output coefficients

tdi Indirect tåx rates

-r^ Fixed supply of agricultural labor

f¡{ Fixed supply of nonagricultural labor

u¡1 Household group's share of wage income

û)¡.¡ Household group's share of total dividends

ó^ Income tax rates

ú)¡ Firms'share of non-wage (capital) income

ón The corporate tax rate

tffii The tariff rate

PW, The world price of imports i.e., in "dollars"

tei The export subsidy rate or export tax rate

ER The exchange rate

S" Savings rates out of household incomes

S" Savings rate out of firm income

So Savings rate out of government income
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Table 3.2: Description of Exogenous Variables, Farameters, and Coefficients
(Cont.)

Symbol Description

sij The capital composition coefficients

bil{ The constant household expenditure sha¡es

b,o The constant government expenditure shares

ôi The share parameter in the CES trade aggregation

oi The trade substitution elasticity

Ë, A constant term reflecting total world demand for commodity
category i and the country's market share when fI¡ : PIWE,

fli An average world price for commodity category i

I¡ The price elasticity of export demand

Oi The weights for the price index (Ð¡0¡ : 1)

PI The price level

48



3.3 Model Description

Each subsection

economy.

3.3.1 hoduction

in Section 3.2 is elaborated with special reference to the Thai

The three aggregate production sectors are agriculture, industry, and services.

Each sector employs capital, labour, and intermediate inputs. The intermediate inputs in

each sector are combined with composite value added (capital and labor) in fixed

proportions (l.eontief input-ouþut coeffrrcients). However, there are substitutabilities

between the factors of production (among two categories of labor: agricultural and

nonagricultural, and between aggregate labor and sectoral specific capital) that depend

on the relative prices of the factors. These are represented by constant elasticity of

substitution (CES) production functions. A two stage CES production function is used

for all sectors. Each stage of production has unique elasticities of substitution for

different combination of inputs. Figure 3.1 illustrates the structure of this

production process. Given the CES production function, the input (labor) demand

functions may be derived from the behaviour of profit maximization. These demand

functions are used to specify the non-empty cells of the SAM that correspond to a

payment from the sector of production to the input factors.

3.3"2 Factor Markets

The model assumes that the two types of labor, agricultural and nonagricultural,

are freely mobile across sectors and enter into production along with capital which is

sectorally specific and fixed. Profit maximization implies that the aggregate demand for
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Figure 3.tr: A,n Illustration of a Two Stage CES Production Function

Fixed coefficients

Aggregate Labor
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labor of different categories is obtained by solving equation (a) and summation across

production sectors [equation (5)]. Within the period, supply of both agricultural and

nonagricultural labor are f,rxed exogenously. Wages in both markets are determined by

the demand and supply of labor.

3.3.3 Factor Incomes

I-evels of output, employment, and sectoral product prices determine factor

remunerations: wage and non-wage incomes. Wage income in equation (9) results from

the labor demand functions whereas the non-wage income or the profit from sectoral

capital stock within a time period is determined residually [equation (10)].

3.3.4 Income Distribution

Household income for both rural and urban categories is derived from factor

ownership. In this case, it is the sum of the share of wage income (u" and Ð"u":l),

dividend (c,rJ of household groups, and the portion of profit accruing from household

capital owned (l-cor) [Equation (11)]." Equation (12) determines the after-tax-

household income or disposable household income.

Firms aggregated into a single "firm" in this model. The firm owns a portion of

total capital stock, denoted by ,r. Firm income is derived using this share, and is

represented by Equation (13). Since sha¡eholders of the firm are households, a portion

of f,rrm income will be distributed to households as dividends (r,rRr). The remainder is

the retained earnings or net prof,rt of the firm (R, - cosRr). After subtracting corporate

2l Government
government assets

transfers and/or returns on
i.e. bond can be incorporated

household and firm investment in
into equations (11) and (13).
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taxes from equation (13), it becomes equation (14) which represents aggregate net firm

income.22

The government earns revenue from both direct and indirect taxes. Direct taxes

accrue mainly from income taxes and corporate taxes whereas indirect taxes accrue from

business and sales taxes, export taxes and tariffs [equation (15)].

3.3.5 Savings and Investment

In addition to government and private corporate savings, households save a fixed

proportion of their disposable income.z3 The current account defìcit (8, in foreign

currency) is financed by foreign savings which adjust to balance the current account.

Total savings are equatable with the level of investment [equation (19)]. Total savings

are translated into investment by sector of origin using the capital composition

coefficients (s¡) in equation (20).'o

3.3.6 Product Demand

An underlying assumption of this model is that the consumption behavior of each

22 The model assumes that firm does not consume. The firm's activities are considered
only with respect to savings and investment.

23 Households savings (equation 16) and firm savings (equation 17) can be broken down
into two parts in the context of investment: own-investment, and investment in
govemment assets i.e., bonds which are mentioned in footnote 21.

24 If the amount of capital formation in each sector which comes from total savings is
known (i.e., by f,rxed share parameters), it is called "investment by sector of
destination". If it is not known, and if total savings are spent on commodities produced
by those sectors this implies that the sectors have to increase production and in turn
investment. This is called "investment by sector of origin".[see Drud, and other (1986)]
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household can be explained by the following linear expenditure system (LES)25 :

P,C o = e ¡P ¡ 
+ l,lb,ll-Sä)RjvH -E,,e,P,l

In this LES, each household group has a committed expenditure (piPJ for a

certain number of units for each commodity (9), known as 'minimum expenditure'. The

amount that remains after the committed expenditures þ0.(1-sJR"" - lp¡41, is known

as 'supernumerary income'. Supernumerary income is allocated to the various

commodities according to a fixed share ({). Thus, disposable household income less

savings, and ouþut prices (P) in equation (22) determine the demand for all commodity

groups.

Government consumption, by commodity group in equation (23) is determined

exogenously by the expenditure share parameter (bi.).

Sectoral production levels (X¡) and the input-output coefficients (+¡) described in

equation (24) determine the demand for composite intermediate inputs.

Armington (1969) formulated composite commodity categories across countries

with product differentiation by country, under a partial equilibrium framework. The CGE

model in this study is design with the basic objective of defining a "composite"

commodity (Q) that is a CES function of commodities produced abroad or imports (M),

and commodities produced at home (D),

25 The LES may be too restrictive for its applications i.e. it is derived from a directly
additive utility function; goods cannot be inferior; and 0 < €'< 1, DiËi : 1. It is employed
in this model due to its availability in the software (HERCULES). See Phlips (1983), pp.
L22-32; Deaton and Muellbauer (1980), chapter 5.
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_l
P¡

Q¡ = t,Íõ!t{,-P' + (1*ôJD,-eT

where ?i, ôi, and pi are parameters of the CES function in sector i, with lll*pi: oi

defining the elasticity of substitution between imported and domestically produced

commodities. M, and Di are like inputs "producing" the composite ouþut. The ratio of

M, to D, is determined by relative prices. Sensitivity of this ratio to variations in relative

prices is directly affected by the elasticity of substitution.2ó If domestic prices rise, then

a given unit of the composite commodity will tend to contain more imports. The

elasticity of substitution will influence the degree to which import shares will respond to

changes in the relative prices of domestically produced and imported commodities. This

reflects the fact that the imports and domestic commodities are not perfect substitutes.

The price of the composite ouþut (P) relates to the price of imports (PM) and

the price of domestic goods (PD). It is derived from minimizing cost subject to the CES

aggregation function:

26The ratio (M,/D¡ or m) can be derived from the concept of cost minimization subject
to the aggregate CES function and the outcome is obtained as follows:

*,=#,=r#r",r, _uIr"'
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P, = | lõ .o 
i P M 

iL 

- oi 
+( I - ô i)o?D,r 

-o, r -o'a

'Y¡

The above equation therefore represents an alternative to equation (25) in the

model.

3.3.7 External Market

The demand for imports (equation2T) isderived in the same way as the demand

for factor inputs, using a traditional CES function.

Government policy can directly affect import prices. Adopting the small country

assumption, world prices CpW¡ are f,rxed. Denoting ad valorem tariffs by tm,, and the

exchange rate by ER, the import prices of corirmodities, by sector, for any given time

period are determined by equation (26)." In the CES formulation adopted here, not

only the prices of nontradable commodities but also the prices of domestically produced

tradables are variable and not tightly controlled through tariff policy. Prices will however

be influenced by changes in the prices of imported commodities due to tariff changes or

exchange rate adjustment.

In this model, import supply is perfectly elastic. Thus, any import quantity can

be bought at a fixed world p¡ce @J measured in terms of foreign currency.

27 PDi is free to vary so as to equate the supply and demand for domestically produced
goods which are sensitive to the ratio PMi/PDi. In pure trade theory there is no
distinction between the foreign and domestic components with a given sectoral
aggregation and results in PM' - PD' : PWi(l-tm)ER. Thus, domestic supply and
demand play no role. This is not the case for product differentiation of aggregated
commodities.
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If Thailand's export prices are f,rxed in the world markets, independent of the

quantities exported under the small country assumption, they will not be consistent with

the specification of product differentiation and imperfect substitution on the import side.

Given the assumptions of product differentiation and imperfect substitution (by the

country of origin), it can be argued that a world price does not exist for Thai export (as

an individual country). Rather an aggregate world price exists for a certain commodity

category (fI), due to the CES aggregation of various components categorized by the

country of origin. Thus the world price facing the buyer of a country's specific product

can be represented by equation (28). Equation (28) implies that export price can be lower

or higher than the domestic price depending on whether te, is an export subsidy or the

export tax for E¡ is greater than zero.

The quantity of export demand (E) is a function of the level of world demand for

the aggregate commodity in question. The ratio of aggregate world price (fI) to the

country's export price (PW!) reflects international production costs, trade policies and

export prices. Assuming the world is a single country which consumes products

according to the rule of cost minimization subject to the CES composite commodity

principle, then equation (29) represents the demand function for Thailand's output.

Demand for exports characterized by a constant elasticity of demand will depend

on the relative prices between the domestic price and the world price @oth are expressed

in foreign currency via a fixed exchange rate). If the elasticity is inf,tnite, the small

country assumption holds, and the world price directly determines domestic price.
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The supply of exports is equal to total domestic production net of domestic use

and will therefore rise with increases in PD'. Exports are determined by the interaction

of domestic supply and foreign demand. Foreign demand and domestic supply elasticities

jointly determine the sensitivity of exports to changes in relative prices.

The balance of trade equation (30) determines the net demand for foreign

exchange. This model assumes that the exchange rate is fixed, thus foreign savings or

capital inflow (B) must adjust to maintain the balance of trade. Alternatively, if foreign

savings are fixed, the exchange rate must adjust keep the balance of trade in equilibrium.

3.3.8 Product Market Equilibrium

Demand for a domestically produced commodity (D) consists of consumer

demand (C), intermediate demand (V), and investment demand (Z). Domestic demand

and import demand (M,) constitute a composite demand (Q) with a composite price P,

which are aggregated under a CES function. The domestic use ratio (d, or D,/Q) can be

obtained by transforming m¡ to d,, since Q, is linearly homogeneous in M, and D,.

Therefore, equation (32) can be derived allowing domestic demand, by sector, to be

determined in equation (3i).

Total demand for output is the sum of domestic demand (D) and exports (E).

Equation (34) determines the product market equilibrium by equilibrating prices. Relative

prices that clear the commodity markets are thereby obtained. This allows demand to

be equated with supply through the selection of a numeraire, or a normalized price

equation.
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3.3.9 Normalization Equation

A general equilibrium model usually determines relative prices only. It, therefore

requires an additional normalization equation to fix the absolute price level. In this

model, the normalization equation requires the weighted sum of domestic and import

prices to be equal to a predetermined price index, P-I. Equation (35) in the model can be

written explicitly as follows:

D
l=1

PI is thus self-generated through a system of equations in the model. Relative

price adjustments in this model have no monetary implications. Monetary changes that

might occur are assumed to be counteracted by the central bank (Bank of Thailand).28

3.4 Conclusions

The core of the CGE model for Thailand consists of a reconciliation of demand

and supply by price adjustments. Price adjustments arise through the operation of the

competitive markets for labor, commodities, and foreign savings. The model is developed

to capture the structural and behavioral characteristics of the Thai economy. By selecting

28 Exogenous inflation can be introduced into the model by letting Ft gto* over time
at a predetermined rate. However, inflation is not incorporated into this model.
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appropriate macro-closure rules2e, the model can determine wages, profits, product

prices and foreign savings, sectoral production, import, export, employment,

consumption, investment, GDP, and the distribution of income. Hence, an ADLG

strategy can be analyzed by introducing policy shocks.

29 In the core of the CGE model, the all flow-of-funds accounts must be specified in
the system (i.e., no leakages). This involves the macroeconomic problem of reconciling
aggregate savings and investment which is discussed in Chapter V.
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W. TIIAI ECONOn/IY AND TÍIE DATA BASE

4.1 trntroduction

This chapter briefly presents the main features of the Thai economy and its

development in recent years. It then explains the 1980 SAM database and goes on to

discuss other relevant information such as elasticities, parameters and coefficients

required for CGE modelling. Finally, this chapter includes some remarks on the sources

and availability of predetermined values.

4.2 Recent Thai Economy

Over the past three decades the Thai economy, on average, has grown at the rate

of 7 percent per year. Between 1987 and 1991, the growth of GDP averaged 10.7

percent. Moreover, the structure of economy has evolved from dependence on primary

commodities, to a diversified economy based on agriculture, industry, and services.

The most striking features of Thailand's recent growth have been the increase in

both agricultural and manufactured exports; between 1987 and 1991 total exports rose

by 24.7 percent per year. Manufacturing is the more dynamic of the two expof sectors,

with earnings o1377 .5 billion baht in 1990. The growth of the manufacturing sector has

been remarkable. In 1970 manufacturing accounted for 20 percent of GDP, but by 1989

it contributed 31 percent of GDP and had surpassed agriculture as the largest sector of

the economy. Table 4.1 gives a general socio-economic profile of Thailand.



Tabte 4.1: Thailand: Basic Socio-economic Data, 1989 (Unless Otherwise Noted)

Area (sq. km.)
Agricultural land (percentage of land area)
Forest land (percentage of total area, 1980)

GDP at current price (billion baht)
GNP per capita (bahÐ

Real GDP growth rate at 1972 pnces (percent)
Agriculture as percentage of GDP
Manufacturing as percentage of GDP
Population (millions)
Percentage of population in urban areas

Population of capital city as percentage
of urban (1990)

Population growth rate þercent, 1980-89)

Urban growth rate (percent, 1980-89)

Age structure of population (percent)
0-14 years
15-64 years

Total fertility rate@
Life expectancy at birth (years)

Infant mortality (per thousand live births)
Daily per capita supply of calories (1988)
Medical care as percentage of GDP (1985)
Population per physician (1984)
Population per nursing person (1984)
Education expenditure as percentage

of GDP (1985)
Primary school enrolment (percentage

of school-age group, 1987)
Secondary school enrolment (percentage

of school-age group, 1987)
Adult literacy (percent)
Commercial energy consumption per

capita (kg. of oil equivalent)
I-abor force (millions, 1985)
l-abor participation rate (percentage

of labor force, 1985)

513,000.0
40.5
29.0

r,772.2
31,528.0

12.0
15.0
2r.0
55.9
22.0

33.6
62.2
2.5

66.0
29.0

2,287.0
3.5

6,290.0
710.0

3.3

95.0

28.0
91.0

330.0
29.0

52.8

57.0
1.9
4.7

Sources:
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Note: 25.68 bahr : lUSg (1989)

@ The average number of children that would be born alive to a woman
during her lifetime if she were to be¿r children at each age in accordance
with prevailing age-specific fertility rates.

Agriculture: Currently agriculture's share of GDP is relatively small and has

been declining. However, historically the strength of the Thai economy has been its

agricultural resource base. Agricultural exports were a major source of foreign exchange

earnings from 1954 to the early 1980s. This performance was particularly strong in light

of the explicit export taxes which penalized primary producer incentives and incomes.

Although the growth of agricultural ouþuts gradually diminished due to decreasing

viability of new arable land, agriculture is still an important sector of the economy. In

1990 it accounted for 14.4 percent of GDP and nearly 22.6 percent of exports. The

agricultural sector also remains the most important source of employment.

Industry: Even though primary commodities are still an important part of

Thailand's exports, the burgeoning industrial export sector promises to be the driving

force for future economic growth. In 1989 export earnings from textiles and integrated

circuits alone almost equalled earnings from rice, tapioca, and rubber, the main

agricultural exports. Growth of the industrial sector has been largely spurred by foreign

investors who have recognized the advantages of low labor cost in Thailand. The output

of the relatively young industrial sector concentrated principally in and around the

Bangkok metropolitan region, includes textiles, leather products, wood products,

footwear, chemicals, electronics, electrical machinery, and jewelry. Since 1986, some
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firms have shifted from light manufacturing to more advanced products such as

electronics and automobile assembly.

Services: During 1987-1989, services on average grew 11.0 percent per year.

Trade in services has grown very rapidly since the 1980s. The most rapidly growing

service sectors in terms of income are tourism, labor performed by Thai workers abroad

as measured by remitønces (especially the Middle East), and transportation. Income from

tourism grew, on average, 10 percent per year between 1980 and 1985 and accelerated

to 34 percent per year between 1986 and 1988. Remittances from abroad grew slowly

during the second half of 1980s. Income from transportation grew rapidly at72 percent

during 1986-38. In terms of payments, the most important sectors were banking and

finance which accounted for 57.5 percent of all payments in services in 1988.

Macroeconomic Adjustment: Domestic and international conditions in the mid-

1970s necessitates changes in the government's monetary and fiscal policies. A relaxed

monetary policy coupled with increased foreign commercial loans were accompanied by

expansionary fiscal policies. In the late 1970s, world prices of primary Thai exports fell,

eliminating Thailand's foreign exchange reserves. The second oil price shock in 1979-

1980 had a profound effect on a more vulnerable economy. Oil import expenses rose

dramatically, resulting in a current account deficit. In response to this situation, the

government launched a series of adjustments to reestablish macroeconomic stability in

the 1980s. The government cut spending, and implemented stringent tax collection

measures. The baht was devalued three times: in 1981, 1984, and 1985. The government

¡educed external borrowing, and adjusted domestic oil prices upwards to reflect world
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prices. To promote economic growth, the import substitution industrialization strategy

was abandoned in favor of an expoft-oriented strategy. The government's decision to

promote free enterprise led to an expansion of the industrial base that was magnified

further by stimulation from foreign investment.

Outlook: Recent growth has occurred against a background of accelerating

transition from an economy based on agriculture to one based on industry. This is

reflected by the disparity in 1990 growth rates for the two sectors: manufacturing grew

at the rate of 14 percent, while the growth rate for agriculture decreased by about 2

percent. Thus industry, particularly export oriented industry, has been the primary engine

of the country's extraordinary growth recently. Factors contributing to business

confidence in the economy were: the availability of a low-cost labor force, a realistic

exchange rate policy, and the government's commitment to a policy of free enterprise.

Thailand's economy in the 1990s will be challenged by internal and external

conditions. Internal factors consist of a severely limited infrastructure (communication

and transportation systems, power and water supplies), depletion of natural resources:

water, forest, and fishing grounds, environmental problems (water, air, and noise

poltution) and how quickly policies respond to changing situations. External factors

include incentives for foreign investment, world economic recovery, worldwide trade

protectionism, technological change and adaptability, the low labor costs in other

countries, and the volatility and long-term trends of commodity prices.
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4.3 A SAM: Data Base for the Model

The base year data set that will be used is the 1980 SAM, drawn from Drud,

Grais, and Pyatt (1986). This SAM is rearranged and adjusted to a framework that is

compatible with the CGE model used in this study. The SAM data base presented in

Table 4.2 is a simplified description of the Thai economy that represents economic flows

at a particular point in time. A figure in a cell is a payment from the column account

to the row account. For example, the intersection of column 10 and row 5 is a payment

by government to rural households, i.e., a transfer payment ( 0.5 billion baht). Another

accounting feature intrinsic in a SAM is that all accounts must balance; each column total

must be equal to the corresponding row total. For example, the summation of values in

row 5 shows total rural household income ( 289 billion baht) and column 5 dispenses this

amount of income on different items within the column. Appendix A elaborates some

details of 1980 SAM database.

4.4 Sources of the Elasticities

Idealty, the elasticities required for this CGE model are the elasticities of factor

substitution in CES production functions, domestic-import substitution elasticities, and

export demand elasticities. Given the limited scope of this study and data constraints, it

is not possible to conduct a full-scale estimation. Plausible values from existing literature

sources and reasonable guesses will be incorporated. Table 4.3 contains the elasticities

to be used in running the model.
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Table 4.3: Elasticities Used in Model Calibration

Sector Elasticities of Factor
Substitution@

L&L Agg.L & K

Import Export
Demand Demand
Function* Functio¡r*

Agriculture

Industry

Services

0.4

0.6

0.5

0.8

2.5

3.0

6.0

2.6

2.3

0.8

1.5

3.0

Note: (1) @ Best guess based on varying these values during calibrations.

(2) t Drawn from Drud, Grais, and pyatt (1986), p. 142.

(3) L & L means substitution between labor categories.

(a) Agg.L & K means substitution between aggregate labor and specific capital.

Elasticities of substitution between primary factors in equation (1) are unavailable.

Some studies have set these values between 0.5 and 1.30 Substitution parameters

between different types of labor vary among sectors and in their degree of aggregation.

For example, in the case of labor-intensive production, the values are relatively high

while for capital-intensive production, the values may be relatively low. Moreover, if the

wage is relatively fixed in environments governed by policy, labor-labor substitution

parameters are not important under uniform wage indexation (assumed across various

30 Bandara (1989) reviews these elasticities from various sources.
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types of labor). The magnitudes of elasticities of substitution in Table 4.3 are thus

dependent on selecting an appropriate set of values during the calibrations that render the

base solution.

Elasticities of substitution between domestic and imported commodities in

equation (27) are difficult to estimate due to the unavailability of time series data on:

import prices and quantities, domestic prices and quantities, quantitative restrictions, and

other factors causing seasonal fluctuations. Even though some recent CGE models

developed for Thailand attempted to estimate these elasticities, (OAE, 1991), the

classification of commodity categories varies from one study to another. Elasticity values

for commodity categories from literature searches in some developing countries (i.e.,

South Korea, Turkey, India, Columbia, and C_hile) vary mainly due to differences in

aggregation of commodities, and a¡e set between 1.5 and 5.0.

In practice, product differentiation causes the elasticity of substitution value

between imports and domestic products to be fairly low. This study drew these values

from a previous study on Thailand [Drud, Grais, and Pyatt (1986)] in the early 1980s,

despite a lack of details regarding justif,rcation.

For the export demand elasticities in equation (29), world prices are relatively

sensitive to Thai export volume of the commodity groups (especially agricultural

commodities) even though, there is a differentiation between Thai exports and export of

other countries. This model assumes that Thailand faces a constant elasticity demand

function for its exports. If the demand elasticity is set at 0.20 (absolute term), then it

resembles the 'small country' export criterion. However, product differentiation as well
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as the level of aggregation within each sector also embody the values of these elasticities.

To reflect the growth of Thai exports in the 1980s, for agricultural exports the value is

set to 6.0, for industrial and service exports the elasticities of demand are fixed at

2.6,and 2. 3 respectively. 3r

Household expenditure shares for consumption in equation (22) can be calibrated

by HERCULES; but an expenditure commitment in a certain amount for each commodity

group (with regard to the LES) must be specified from household survey data prior to

calibration. This model assumes that a committed expenditure is three to five times

higher than a discretionary expenditure. This variation depends on the types of

households and commodities.

4.5 Parameters and Coeffïcients

The rest of the parameters i.e., technological progress, shares of household wage

income, shares of household dividend, share of corporate prof,rt, rates of savings by

households, firm and government etc. in Table 3.2 can be calibrated directly from the

SAM database bv HERCULES.

31 Sussangkarn and others (1988) set these values as follows: the elasticities of
traditional crops, nontraditional crops, nonagricultural commodities, and service are fixed
at 5.0, 3.5, 1.5, and 0.3 respectively while Vongpradhip (1989) set 2.0 and 1.2 for
agriculture and non-agriculture respectively.
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4.6 Conclusions

The SAM framework principally provides data for the CGE model. Required

information such as elasticities of substitution between primary factors, elasticities of

domestic-import substitution, export demand elasticities, and other parameters were

drawn from the literature, best guesses, estimated by econometric methods, or calibrated

by HERCULES. However, before calibrating the SAM, the choice of closure rules is

required for the model's solution and will be discussed in Chapter V.
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V. CA.LIBRATION AND THE BASE SOLUTION

5.1 Introduction

This chapter is organized into five sections. The first section discusses the

alternative choices of closure rules for the CGE model. The second section explains the

implementation of GAMS/HERCULES. The calibration technique is outlined in the third

section. Fe¿tures of base solutions are highlighted in the forth section, followed by the

conclusions in the final section.

5.2 The Closure Rules

Closure rules will depend upon the assumptions made with respect to the

economic system, in particular the role of factor markets and the mechanism that

balances saving and investment.32 These assumptions will cause the number of equations

to be equal to the number of endogenous variables in the model.

The CGE model discussed in Chapter III has a standard classical closure rule:

total investment is determined by available savings. To render the analysis more practical

for planning purpose, all three models assume that government investment is exogenously

determined (i.e., by policy makers) or it is said to be'investment driven'. Thus, the

government savings rate and foreign savings inflow must adjust to equalize totaJ

investment-savings. Investments by households and firms are determined by availabte

32 Changing the assumptions and the parameters of the
analysis' and this qualitatively affects the results of model

model is called 'sensitivity
simulation.



savings (i.e., fixed shares of their savings).33 Thus, the current account def,rcit is the

residual that maintains the savings-investment balance (i.e., there will be a capital inflow

or a foreign savings inflow). Model I assumes full employment for both agricultural and

nonagricultural labor; therefore wages must adjust to clear the labor markets.

Model II assumes that the nonagricultural wage in Model I is fixed due to a

legislated minimum wage. Model II therefore allows for unemployment and a Keynesian

type of wage rigidity. The unemployed are extraneous to this model since only the

employed earn incomes based on their factor ownerships In turn, this will be the

functional income distribution.

Model III incorporates an additional assumption about the returns on

nonagricultural capital. These returns are assumed to be equivalent to a fixed share of

the total value of ouþut produced in Model II. This implies that the industrial and service

sectors are operating at levels below capacity. Therefore labor and capital are not

substitutable. This situation existed in Thailand during the period of the import

substitution strategy and the export promotion strategy. A further assumption is that

demand for labor is a fixed per unit of ouþut. This model is therefore driven by

aggregate demand and hence embodies a Keynesian-type closure rule. Table 5.1

33 This seems close to reality. Thus, the model is neither completely 'investment
driven'nor'savings driven'. Many studies assume either investment driven or savings
driven.

34 This is the trade-off of CGE modelling at the macro-level. In reality, full
employment and unemployment can be observed in different sectors. At the aggregate
level of this study, both full employment and unemployment are therefore assumed.
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summarizes the underlying assumptions of the model.

Table 5.1: Model Assumptions

Assumptions Modell lModeltr I Modelffi

1. Government Investment f,rxed in all models

2. Exchange Rate f,rxed in all models

3. Current Account residual in all models

4. Wage adjusts to | f,rxed nonagricultural
yield full i wage rate
employmentl

5. Nonagricultural Capital lfixed share

lof total

lvalue of
louput

The equation that determines the numeraire is often defined contemporaneously

with the closure rules. If factor price is exogenous, its value must be fixed relative to the

numeraire. Thus, the choice of numeraire is often related to the specification of savings-

investment behavior. The residual current account deficit is relevant to an open economy

like Thailand. Thus, it is reasonable to use the nominal exchange rate (ER) as the

numeraire in this CGE model. All prices will therefore be measured relative to world

prices and the domestic price levels are based on a real foundation. It should be noted

that the ultimate choice of the numeraire is often influenced by the causal relationships

between price indicators. For example, if the wage rate is indexed on the CPI, then it

is reasonable to use the latter as the numeraire.
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The nominal exchange rate (ER), chosen as a numeraire in this general

equilibrium framework, simplifies the interpretation of results from the policy simulation.

In equations (26) and (35), all prices are measured relative to world prices tWpl which,

by modelling, are fixed relative to the frxed exchange rate (ER). Thus, a current account

deficit (i.e., inflow foreign savings) adjusts total savings to achieve the desired

investment. This is why a fixed nominal exchange rate is a broadly held assumption in

CGE studies and is a standard assumption for model specification in the CGE software

i.e. GAMS/HERCULES.35

5.3 The GAMS/HERCULF.S Software

HERCULES is a problem solving program and operates as a subsystem of

GAMS.36 In its application, HERCULES .interfaces with GAMS only for data

manipulation and report writing.3i HERCULES is designed to organize and construct

35 Alternative assumptions of a f,rxed nominal exchange rate are a flexible exchange rate
and a fixed real exchange which require closure rules discussed in Section 2.6.
Conceptually, there are at least six different approaches to exchange rate adjustments:
monetary approach, partiat elasticity approach, Keynesian multiplier approach, income-
absorption approach, Keynesian policy approach, and purchasing-power-parity approach.
See Krueger (1983), Bilson and Marston (198a).

36 There are quite a number of software packages for CGE models. The World Bank
has developed three packages: one by Dervis, Melo and Robinson (1982); another is the
TV method with the SAMLIB software by Drud, Grais, and Pyatt (1986); and a non-
linear programming manipulated by the GAMS software in Brooke, Kendrick, Ðd
Meeraus (1988). The GAMS/HERCULES later was developed later and independently
from the World Bank. Others are MPS/GE [Rutherford (1989)], and GEMPACK. See
Bandara (1991), Robinson (1989) for extensive references.

37 GAMS stands for General Algebraic Modelling System and HERCULES stands for
a High-level Economic Representation for Creating and Using Large Economy-wide
Systems.
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economy-wide models. The CGE model developed in Chapter III can be manipulated by

HERCULES. The built-in HERCULES system contains a menu of about thirty-nine

admissible functional forms that can be selected with regard to a model's design. The

alternatives of closure rules can be chosen to compliment the scenarios to be investigated.

The following briefly presents the main steps in the use of GAMS/HERCULES for

solving the CGE model in this study.38

(1) The summation of non-empty cells of a SAM database in a given row must

equal to those in the corresponding column. This means that accounts must be balanced.

GAMS checks for internal consistency in a SAM before HERCULES executes the model.

If errors exist, GAMS will give messages that correspond to the defective line number

in the model program.

(2) To execute the model, HERCULES requires that the information be arranged

as planes in a three dimensional array. The first plane is a SAM database as presented

in Table 4.2. The second plane which corresponds to the first plane, specifies functional

forms according to the underlying assumptions of the model. The third plane, also

corresponds to the first two planes, and contains parameters that will be calibrated by

HERCULES or explicitly specified by the modeller.3e

(3) HERCULES solves the model and reports the results (base solution) through

38 Drud and Kendrick (1990), vols.l and 2 give details of HERCULES software.
Especially, Chapters 1-3 of volume 1 present key concepts of HERCULES system.

39 This also includes the case when HERCULES cannot calibrate the parameters due
to complex functional forms and the modeller has to specify certain values on this plane
and/or the modeller wants to specify certain values in order to do sensitivity anaiysis.
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GAMS.

(4) Policy simulations are initiated using the base solution.

5.4 The Calibration Technique

Calibration is performed in steps (2) and (3) discussed in Section 5.3. This

procedure involves choosing the model's parameters, i.e., elasticities identified in Table

4.3 and executing the model to obtain the base solution [Mansur and Whalley (198a);

Whalley (1985)1. The model presumes that the SAM database (Table 4.2) is in

equilibrium. This condition is called the 'benchmark' equilibrium. Values of the model

parameters are selected to allow the model to replicate the benchmark data set or a SAM

database to give the 'base solution'. Thus, the calibration procedure involves parameters

drawn from outside the SAM/CGE framework. This is necessary when different

functional forms such as CES and LES are introduced into the CGE modet. In practice,

the calibration procedure involves a set of data for the particular year. An important

consideration in calibration is that it depends completely on data for a single year.ao

5.5 The Base Solution

Calibration renders the same 'base solution' for all three models. These are new

SAMs replicated from the SAM database shown in Table 4.2. The new SAMs contain

both calibrated and previously specified parameters. Base solutions may be obtained from

40 Jorgenson (1984), Lau (1984) remark some issues emerging from calibration
procedure.
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different structural assumptions and predetermined values in calibration. The SAM

contains only values and these values depend on prices and quantities. To utilize this

SAM, all prices in the base case are set equal to one. Therefore the base SAM can be

used to generate indices for policy simulation. Appendix Cl presents an example of base

solution for Model III.

5.6 Conclusions

There are no definite rules for selecting the closure rules. Behavior of the overall

model critically depends on the closure rules. Structural specifications in the model and

the subsequent solutions will be affected by these rules. Parameters used for calibration

must be chosen to allow the model to reproduce the SAM database.

The study has thus far dealt with repeated calibrations (experiments) to determine

the appropriate parameter values for the base solution. The next stage of the analysis

involves policy simulations which are the subject of Chapter VI.
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VI. EMPIRICAL RESUI,TS

6.1 Introduction

Each model described in Chapter V was simulated and subjected to policy

experiments and external shocks. This chapter begins with a schema of the simulations

that were conducted. The section provides both an analysis and a comparison of results

from model simulations. In the third section. the results from simulations of models that

incorporated different combinations of policy changes are presented. The fourth section

compares these findings with other studies. Conclusions drawn from the empirical

analyses are provided in the final section.

6.2 The Schema of Simulation Implennentation

Policy experiments were designed at an aggregate macro-level to reflect the recent

and cur¡ent economic situations facing Thailand.

6.2.L Scenario I: An Increase of Agricultural Productivity

Agricultural yields in Thailand are low because farming practices in many parts

of the country utilize outdated technology. Thus, there are many opportunities to improve

productivity on a per unit of labor or per rai basis. The government has provided

incentives to farmers to use inputs more efficiently through improved credit delivery

mechanisms, the irrigation infrastructure, pricing systems, land ownership restructuring,

research and extension services. Despite these programs, the government still faces the

problem of allocating agricultural inputs and ouþuts efficiently due to resource

constraints. At the farm level, individuals have different degrees of aversion to risk, and



resource constraints which will compel them to react differently to new policies and

programs. This gap has been narrowed in recent years through private sector initiatives

such a 'contract farming'.ar Contracting farming integrates the above mentioned factors

and forces is common in many areas of Thailand. The government has also promoted this

type of agricultural development, particularly in select a¡eas with a high potential for

success. In the empirical model, the efficiency parameter, Ã, in equation (l) captured

the productivity change affected by labor and capital utilization. The model assumed that

agricultural productivity increased 5 percent from the base value.

6.2.2 Scenario II: An Increase of Government Investment in the Agricultural

Sector

Government investment in the agricultural sector is low relative to the industrial

sector. The major portion of government investment in agriculture supports the

development of the irrigation infrastrucfure. Research and development is also needed

to enable Thai farmers to acquire more intensive farming methods. These factors directly

enhance productivity in Scenario I. This involves the equations discussed in Section 3.2.3

(savings and investment) that determine the share of government investment among the

three sectors (agriculture, industry, and services) in the SAM database. These shares are

originally calibrated in the SAM database by the model. Increased investment in this

model can be drawn from government debt (savings), and foreign loan (savings). Any

changes in these shares due to policy shifts affects all three sectors. Therefore, increased

41 Contracting farming is an agreement between farmers and business firms to produce
agricultural commodities under a guamnteed purchasing price. In many cases, firms
provide inputs and supervise farmers through the production process.
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govemment investment in agriculture was reflected in two steps: (i) an increased share

of government contributions to agriculture from the base value; and (ii) exogenous

government investment was allocated to those sectors based on the new shares in (Ð.

The model assumed that the government increased total investment by 5 percent from the

base value and reallocated these funds according to new schedule of investment which

increased agriculture share by 10 percent.

As mentioned in footnote24, an increase of government investment, in this case,

is an increase of "investment by sector of origin" which means the government uses

money [equation (18)] to purchase available agricultural and industrial commodities, and

services. This induces greater production of these commodities (in the agricultural,

industrial, and service sectors) which indirectly.implies that there is capital formation in

those sectors but the rate of capital formation remains unknown due to the unavailability

of data. This is an indirect approach in incorporating investment into the CGE modet

when the rates of capital formation in the production sectors are not known.

6.2.3 Scenario III: Reduction of Agricultural Export Taxes

In the past, agriculturai exports, especially rice and rubber, were heavily taxed

as Thailand had a high comparative advantage. The high comparative advantage was due

to cheap labor costs and the low cost of expanding arable land. This situation has

changed recently. Other means of maintaining international competitiveness have to be

found or Thailand will lose its ability to compete in the international markets. A possible

solution might be a reduction of agricultural export taxes which would make the exports

more competitive. Some export taxes (i.e., rice) have already been removed while others
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remain in effect. This type of policy shift is consistent with Scenarios I and II mentioned

above. Moreover, a reduction of export taxes is a rational policy response to the decline

in agricultural world prices caused by the substantial subsidies used by developed

countries. Protectionist sentiments may be addressed at the current round of GATT

negotiations.

The agricultural export tax (te) was included in equation (28) of the model. The

original value of the export tax rate was an average calibrated from the SAM database.

The model assumed that the export tax rate was decreased by 30 percent from the base

value.

6.2.4 Scenario tV: A Decrease in World Price of Agricultural Comm6fli1¡ss

The economy of a nation must also make adjustments when faced with unforeseen

external shocks. An example is the protection afforded agricultural sectors in industrial

countries which in turn results in depressed world prices. The model assumed that the

world price of agricultural commodities (WP) in equation (26) drops 5 percent from the

base value. This scenario was based on a pessimistic view of the outcome at the GATI

negotiations.

6.2.5 Scenario V: An Increase in World Price of Agricultural Commodities

This scenario was formulated under the optimistic expectation that GATT

negotiations would result in increased trade liberalizatton.az The model assumed that

only the world price of agricultural commodities (WP), in equation (26), increased 5

42 Only those existing commodities exported i.e. rice, rubber, cassava, and fishery
products which have comparative advantage over those of the rest of the world will
benefit from rising world prices under trade liberalization.
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percent from the base value.

6.2.6 Scenario VI: The Revaluation of Thai Currency (Baht)

This scenario simulated a rise of the exchange rate of baht. The model assumed

the baht was revalued against foreign currencies by 5 percent from the base value

(equation 26). This would cause higher Thai export prices (more expensive) for foreign

buyers and decreased import prices (cheaper) for domestic buyers. In general, this

situation tends to depress exports and to increase imports.

6.2.7 Scenario VfI: The Devaluation of Thai Currency (Baht)

This was the opposite case of Scenario VI. The model assumed the baht was

devalued against foreign currencies by 5 percent from the base value. This situation

tended to encourage exports and depress imports.

It should be noted that Scenario VIII was a combination of Scenarios I, II, III,

and IV; and could be called 'ADLG with pessimistic trade'. Scenario X was a

combination of Scenarios I, II, III, and V; and could be called 'ADLG with optimistic

trade'. Section 6.4 will elaborate on the combined policy simulations. Figure 6.1

provides the schema of simulations for the three models.

6.3 Individual Policy Simulation

Policy simulation is a mechanism to compare different equilibrium states when

the model was subject to changes in policy variables or exogenous shocks. This is

sometimes termed 'counterfactual equilibrium analysis'. Itpresents a comparison between

the süatus quo and the hypothetical situation that arises as a consequence of a substantial
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policy change.a3 This section presents the results of seven policy simulations for each

model. It should be mentioned, that the results of all simulations (scenarios) are

compared with the base case. Even though the assumptions were changed with regard to

Model tr and Model m, all base cases remained the same (as in Model f,) except for

the calibration of a few new parameters. Since many variables were affecæd by policy

simulation, only certain key indicators were used to analyze the major economic effects

of each experiment.

6.3.1 Scenario I of Models tr, II, and III

This section describes the results of increased agricultural productivity as deøiled

in Section 6.2.I.It operates through increased marginal products of aggregate labor and

agricultural capital. Appendix B elaborates and interprets the implications of these

changes. Since factor incomes are distributed on the basis of marginal products, the

results from these changes were increases in the agricultural wage: 1.50 (I), 3.50 GI),

3.40 (III) and increases in rhe rental rate: 0.g0 (t), 2.40 (II), 2.90 (I11).* In orher

words, factor incomes of labor and capital in the agricultural sector in the three models

showed corresponding increases with the new wage and rental rate.

Since agricultural and nonagricultural labor are substitutable and mobile across

sectors and aggregate labor and nonagricultural capital are also substitutable, productivity

changes in the agricultural sector had an impact on the nonagricultural sectors by

43 The nature and the magnitude of variations or changes imposed are at the discretion
of policy makers, and usually a¡e made to explore variations óf goat or target variables.

44 For convenience in explanation, I, II, and III symbolize Models I, II, and III
respectively and all figures are in percentage changes.
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increased wages 5.20 (I) and rentalrates 4.10 (I), and 2.50 (II). These factorprices did

not change in Model III due to the specification of this model. Excluding Model III, all

relative prices of inputs used in nonagricultural sectors increased as well as the ouþut

prices of nonagricultural commodities. As a result, household incomes, based on their

factor ownership, increased 1.59 (I), 3.28 (II), and 3.34 (III) for rural households and

4'69 (I), 3.64 (Ii), and 3.42 (III) for urban households. Households spenr the added

incomes on taxes, consumption, and savings.

Increased agricultural productivity shifted the agricultural supply curve outward

and to the right and price tended to decline. The decline of agricultural prices induced

households to increase consumption of agricultural commodities. Since the major items

in the consumption basket of rural households were the agricultural commodities, rural

household cPI dropped 0.20 (I), 0.90 (ID, and r.00 (ItI). The urban household cpl
increased 1.10 (I),0.10 (II), but declined by 0.10 in (III), due mainly to a larger

expenditures on nonagricultural goods at prices that were relatively higher than for

agricultural goods.

If productivity increases such that it outweighs the producer's losses due to lower

agricultural prices and the low income elasticity of demand for agricultural commodities,

especially that for food, then the producer's income will increase. At the same time,

urban households also gain from lower food prices. This was likely the expected results

under Scenario I for all models. Considering the ratio of rural household income to urban

household income, the ratios decreased 2.92 (1),0.33 (IÐ, and 0.0g (III). This meant that

the absolute incomes of the household groups increased disproportionately with respect
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to their factor incomes from wages and rental rates. Ratios of rural consumption to urban

consumption decreased 1.73 (I) but increased 0.60 (II), and 0.83 (IID because increases

in rural consumption in Models II and III were greater than urban consumption.

Moreover, the purchasing power of rural households also increased due to a decrease in

the rural cPI.45 This implied that consumption shifted in favor of rural households in

the case of Models II and III but against rural households in Model I. Full employment

equilibrium (Model I) probably affected the above results: increases in the wage and

rental rate in the nonagricultural sector were much greater than those in the agricultural

sector.

In Models II and III, the ratios of income and consumption tended to shift in favor

of rural households. Therefore, the results showed that income distribution between rural

and urban households was affected by increased productivity in agricultural sector.

Government revenue increased 3.g4 (I),3.57 (II), and 3.g7 (III) as higher

household income increase direct tax revenue. The revenue from indirect taxes also

increased due to higher levels in GDP. GDP at consüant market prices increased 2.65 (I),

3.85 (IÐ, and 4.30 (Iu).

All three sectors contributed to GDP growth in Model I but the composition of

GDP changed. Agriculture's share increased 5.18 (I) and the shares from industry and

services declined 1.88 (I), and 1.94 (I) respectively. GDP in Models II and III showed

45 Rural and urban CPIs in this CGE model are derived from the linear expenditure
system (LES) and are used to evaluate the purchasing power of rural and urban
households; since household income is in nominal terms *ñil. consumptions is in real
terms.
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a similar pattern' The share of agriculture rose 3.85 (II), and 3.79 (III) and the shares

from industry and services fell 1.59 (IÐ and 1.32 (rr); and 1.52 (III) and r.32 (IIÐ

respectively. It should be noted that contributions to GDP growth from the three secrors

increased in absolute values in all models. This was coupled with a change in the

structure of GDP as measured by the relative shares of each sector due to technological

progress in agriculture.

Agricultural exports increased in all model s: 24.50 (I),2L 15 (II), and 21.g3 (IIf
due to low export prices relative to world prices. Agricultural imports declined 0.60 (I)

but increased slightly by 0.07 (II), and 0.09 (IIÐ. This may have been due to the fact thar

growth in household income in both Models II and III was greater than in Model I. For

nonagricultural commodities: imported industrial goods, and imported services increased

in all models: 3.85 (I) and 11.35 (I); 3.53 (II) and 6.65 (If; and 3.61 (III) and 5.86 (III)

respectively due to high domestic prices relative to world prices. Exports of industrial

goods and services declined 4.77 (r) and 7.05 g); r.77 (II) and 2.7a gr);and 1.02 (III)

and 1.88 (III), respectively because of high exportprices relative to world prices. Thus,

increases in agricultural expofts were slightly offset by increases in imported

nonagricultural commodities. As a result, the balance-of-trade deficit improved 5.7g (I),

9'61 (II), and 1I.92 (ID.46 Table 6.1 summarizes the results of increased agricultural

productivity.

46 Base value of trade deficit is 42. If the new value of trade deficit (i.e. due to
increased productivity) is less than the base case, then the percentage change is negative
which means the trade deficit improves or shrinks. This measurement uses the base value
as a reference level. If the percentage change is positive, trade deficit rises or worsens.
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Table 6.1: The Effects of an lncre¿se of 5 Percents of Agricultural Productivity for Th¡ee Modds.

Modd I Modd II Model III

lndicâtors Base Percmtage Chq.ges

Employment
Agri. wage
Nonag. wage
Agri. employment
Nonag. employnrent

Capital
Agri.rental rate

Nonag.rentål rate
Agri. capiøl
Nonag.capiøl

Income Distribution
(a) RU-HH-Ino.
(b) RU-HH-Con.
(c) UR-HH-Inc.
(d) UR-HH Con.
(e) (a)/(c)
(Ð (b)/(d)
Rural CPI
Urban CPI

Governmmt Reve¡ue

GDP at current
market prices

GDP+ at constant
nrarket prices
AgriculturÊ/GDP8
Industry/GDP+
Service/GDP+

$elensg of Trade
lmport
Agriculture
lndustry
Services

Export
Agriculture
Industry
Services

Terms of Trade

t.000
1.000

240.500
183.500

1.000
t.000

35.000
r 43.000

289.000
253.000
241.000
190.000

I.t99
I.JJ!

1.000
l.000

97.000

673.000

673.000
27.043
29.866
43 .091

42.000
210.000

2.000
182.000

26.000

168.000
77.000
59.000
32.000

0.000

+ 1.50
+5.20

none

none

+0.80
+4.10

none
none

+ 1.59
+ 1.83

+4.69
+3.54
-2.92
-r.73
-0.20

+ I.l0

+3.84

+3.27

+2.65
+5.18
-r.88
-1.94

-5.78

+4.74
{.60

+? R(

+ 11.35

+8.21
+24.50

4.77
-7.05

-1.4r I

+3.50
none
none

+4.05

+2.40
+2.50

none
none

+3.28
+4.11
+3.64
+3.49
-0.33

+0.60
-0.80
+0.10

+3.57

+3,42

+3.85
+3.85
-1.59
- t.5¿

-9.61
+ 3.89
+0.70
+3.53
+6.65

+ 8.55
+î1 t<

-t.77
-2.74

-2.157

+ 3.40
none
none

+3.37

+2.90
none
none
none

+3.34
+4.38
tJ.qz
+3.52
-0.08

+0.83
-l .00
-0. r0

+3.87

+3.56

+ 4.30
+3.79
-t.52
-t.32

-tt.92
+3.86
+0.90
+ 3.61
+5.86

+9.34
+21.93

-t.02
-1.88

-2.56r

Note: l. AII prices at the base case are 9!¡!:, thus quantity and value are the same.
2. Terms ofTrade : (export at cument market prices/import price deflator) - export at constant market prices.
3. lncome is in nominal terms; consumption is in real terms.
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In brief, the overall effects of productivity changes in the agricultural sector were

increased wage, and rental rates. Agricultural prices decreased relative to nonagricultural

(manufacturing and service) prices. Agriculture's share in GDp increased. Rural and

urban households income both increased, but favored the latter with respect to income

distribution. However, urban household consumption was slightly offset by increased CpI

increase for Model I. The balance-of-trade def,rcit improved.

6.3.2 Scenario tr of Model I, II, and III

This section describes the results of greater government investment in agriculture

as detailed in Section 6.2.2. Total government investment in the economy was increased

by 5 percent from 89 billion baht to 93.45 billion baht. The agricultural sector,s share

of government investment was increased by 10 percent from 0.101 to 0.111. These

investments were made through the purchase of investment goods in final markets

(investment by sector of origin). The increase level of demand by government raised the

prices of all agricultural and nonagricultural commodities. This induced greater

production and sectoral investment in all three models. Increased investment was

accompanied by higher wage and rental rates.

The agricultural wage increased slightly by 0.a0 (I) and the nonagricultural wage

increased by 0'50 (I). Rental rates of agricultural and nonagricultural capital increased

0'30 (I) and 0.50 (I) respectively. Models II and III displayed the same patterns observed

in Model I. The agricultural wage and rental rate increased at the same rates 0.60, and

0.50 respectively in Models II and III. Nonagricultural wages were assumed to be f,rxed

but were relatively higher than the agricultural wages. Accordingly, the employed
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nonagricultural labor increased by 0.43 (II), and 0.35 (I[). The rental rate of

nonagricultural capital rose 0.40 (II) but did not change in Model III due to the model's

assumptions.

As a consequence, factor incomes and hence household incomes increased 0.42

(I), 0.60 (II), and 0.60 (IIÐ for rural househords; and 0.52 (I), 0.41 (I), and 0.39 (III)

for urban households. The level of consumption also increased in all models: 0.06 (I),

0.30 (ID, and 0.32 (III) for rural households; and 0.18 percent in all three models for

urban household. Observed increases in rural consumption for Model III was the highest

among all models.

The ratio of rural household income to urban household income declined slightly

by 0.08 (I) but increased 0.17 (II), and 0.25 (III). The ratio of rural consumprion to

urban consumption fell by 0.15 (I) but this increased by 0.07 (II and III). Income

distribution and consumption pattern shifted in favor of rural households for Models II

and III. In Model I the shift was in the opposite direction because the absolute income

and real consumption of rural households increased less than that for urban households.

This again may have been caused by the restrictive assumption of full employment in the

labor market in Model I.

As household incomes increased, government revenue also increased in

accordance with income taxes and indirect taxes paid through sectoral commodities.

Government income rose 0.60 (I), 0.57 (II), and 0.60 (ID.

The industrial sector played a key role in GDP growth even though the share of

govemment investment in agriculture increased. GDP at constant market prices rose by
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0.04 (I)' 0.16 (II), and 0.21 (I[). This may have be because the structure of governmenr

investment in the base case was biased toward industry which accounted for 0.899 of the

total share. Increasing the government's share (10 %) in agricultural investment was

insufficient to maintain agricultural growth at a rate equivalent to that of industrial

growth in all models. As a result, the agricultural sector's share of GDp declined lightly

by 0.13 (I)' 0-26 (Il), and0.27 (III) while that for the industrial secror increased 0.33

(I)' 0.35 (II) and 0.36 (III). In reality, the growth of factors of production, research and

development contributed significantly to GDP growth but were not fully represented in

this scenario. Thus low GDP growth resulted when investment was introduced into the

economy.

Total exports declined by 1.60 (I), 1.55 (II), and 1.47 (In) due to the high exporr

prices of all types of commodities relative to world prices. Total imports increased by

1.04 (I),0.96 (II), and 0.95 (III) due to relatively high domestic prices. As a result, the

balance of trade worsened for all models. The trade deficit rose by 10.07 (I), 9.66 (II),

and 9.42 (III). Table 6.2 summarizes the results of increased government investment in

agriculture.

Since the CGE model used a short-run approach, the growth of GDp of the three

models was not as high as that for government investment. Thus, exports declined while

imports increased and the balance-of-trade deficit worsened. Income distribution

improved in favor of rural households, especially in Models II and IIL IT should be noted

that in the long run, if complementarity between employment and capital growth was

more flexible, the GDP growth would have been higher. This is because GDp growth
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Table 6.2: The Effects of an Incresse of Goverment Iny€sû¡retrt toward Agricu.lfurâl S€ctor for Three Modds.

Mode-l I Modd II Modd III

Indicators Base Percetrtqge Changes

F.mplol'Irrent
Agri. wage
Nonag. wage
Agri. employment
Nonag. employment

Capital
Agri.rental rate

Nonag.rental rate

Agri. capital
Nonag.capital

lncome Distribution
(a) RU-HH-Inc.
(b) RU-HH-Con.
(c) UR-HH-lnc.
(d) UR-HH Con.
(e) (a)i(c)
(Ð (b)/(d)
Rural CPI
Urban CPI

Government Reveuue

GDP at curreût
market prices

GDP* at constånt
market prices
Agriculture/GDP+
Industry/GDP+
Service/GDP+

Balsnce of Trade
Import
Agriculture
Industry
Services

Export
Agriculrure
Industry
Services

Terms of Trade

1.000
1.000

240.500
I 83.500

1.000
1.000

35.000
143.000

289.000
253.000
241.000
190.000

I .199

t.J3¿
1.000
1.000

97.000

673.000

673.000
27.043
29.866
43 .091

42.000
210.000

2.000
182.000

26.000

168.000
77.O00
59.000
32.000

0.000

+0.40
+0.50

none

none

+0.30
+0.50

none

none

+o.42
+0.06
+0.52
+0.t8
-0.08
-0.15

+0.40
+0.30

+ 0.60

+050

+ 0.04
-0.13

lU.JJ

-0.r5

+ 10.07
+ 1.04

+ I.00
+ 1.00
+ 1.35

-l.60
-2.5 ¿

-0.97
-1.05

+0.660

+0.60
none
none

+0.43

+0.50
+0.40

none

+0.60
+0.30
+0.41
+0.1 8
+0.17
+0.07
+0.30
+0.20

+ 0.57

+0.51

+ 0.16
-0.26

+0.35
-0.08

+9.66
+0.96
fl.t)
+0.97
+0.88

-1.55

-2.65
-0.65
4.57

+0.562

+0.60
none
none

+0.35

+0.50
none
none
none

+0.60
+o.32
+0.39
+0.1 8

+0.25
+0.07
+0.30
+0.20

+ 0.60

+0.53

+0.21
-^ 11

+0.36
-0.08

+9.42
+0.95
+ 1.15
+0.98
+0.79

-t.47
-2.58
-o.57

4.47

+0.522

Note:
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is usually induced by growth in factor availability, labor, capital, and technological

change.

6.3.3 Scenario III of Models I, II, and tTt

This section describes the results of reducing agricultural export taxes as discussed

in Section 6.2.3- This tax rate was cut by 30 percent and caused export prices to be

lower in all models. Agricultural exports thus became more competitive in the world

markets and exporrs increased by r.39 (I), 1.33 (II), and r.29 (III). This encouraged

producers to increase production and consequently resources were mobilized toward

agricultural sector.

Factor prices rose in all models. The agricultural wage rose equally by 1.20

percent in all three models. The nonagricultural wage rose 0.10 (I) but it was fixed for

the other two models. As such, the level of nonagricultural employment increased by

0'08 (IÐ and 0.12 (IID. The rental rate of agricultural capital increased equally by 1.g0

percent for all models and the rental rate of nonagricultural capital rose by 0.40 (I, Ð.
Rural household income showed greater increases than that of urban households

in all models: 1.18 (r), l.2z (II), and 1.21 (m) for rural households ; and 0.23 (r),0.2r

(II)' and 0'22 (rn) for urban households. Consumption by rural households also increased

0'58 (I), 0'63 (II), and 0.61 (III) but consumption by urban households declined by 0.21

(I, il), and 0'22 (III)' The ratio of rural household income to urban household income

increased by 0.92 (I), and 1.00 (II, III). The ratio of consumprion also rose 0.g3 (II), and

0'75 (I, III). Thus, income distribution and consumption patterns shifted in favor of rural

households.
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Government revenue dropped 0.52 (III), and 0.50 (I, Ð due mainly to the decline

in revenue from the agricultural export taxes. GDP growth at constant market prices was

not significant for all models since the growth of the agricultural sector was offset by a

decline in the nonagricultural sectors. Agriculture's share of GDp increased slightly 0.40

(I), and 0.38 (II, III), while that of industry and services share of GDP declined by

approximately 0.25 and 0.07 percent respectively for all models.

Total imports increased about 0.55 percent for all models. This increase a.rose

from higher imports of many commodities because of high domestic prices relative to

world prices. For domestic agricultural commodity, prices remained slightly lower than

world prices but the commodities (imported and domestically produced) were not perfect

substitute.

As previously mentioned, agricultural exports increased due to reduced export

taxes but nonagricultural exports declined as a result of high export prices relative to

world prices. Industrial exports decreased by 1.16 (I), 1.09 (II), and 1.18 (IIÐ. Exported

services also declined 1.02 (I),0.92 (II), and 0.95 (III). Consequently, total imports

outweighed total exports and the balance-of-trade deficit rose 2.13 (l),2.05 (II) and2.2l

(III). Table 6.3 summarizes the effects of reducing agricultural export taxes.

Gains from the reduction in agricultural export taxes accrued to producers directly

and hence were diverted to savings/investment and higher consumption. Higher levels

of consumption, in turn, increased domestic demand for both agricultural and

nonagricultural goods. Thus, there was the potential to expand domestic markets through

reduced agricultural export taxes in combination with other policies that enhanced GDp
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Table 6.3: The Effects of Reduction of Agricultural Export Tax for Three Modds.

Model I Mode{ II Model III

lndicators Base Psrceûtqg¿ Qheng€s

Employment
Agri. wage

Nonag. wage
Agri. employment
Nonag. employment

Capital
Agri.rental rate

Nonag.r€ntal rate

Agri. capital
Nonag.capital

Income Distribution
(a) RU-HH-lnc.
(b) RU-HH-Con.
(c) UR-HH-Inc.
(d) LIR-HH Con,
(e) (a)/(c)
(Ð G)/(d)
Rural CPI
Urban CPI

Governme¡rt Reve¡rue

GDP at cu¡Tent
market prices

GDP* at co¡rstâ-nt

market prices
Agriculture/GDP+
lndustry/GDP*
Service/GDP*

Snlançs of Trade
Import
Agriculture
Industry
Services

Exoort
Agriculture
lndustry
Services

Terms of Trade

t.000
1.000

240.540
183.500

1.000
1.000

35.000
143.000

289.000
253.000
241.000
r90.000

1.t99
1.332
1.000
1.000

97.000

673.000

673.000
27.043
29.866
43.091

42.000

210.000
2.000

r 82.000
26.000

I 68.000
77.000
59.000
32.000

0.000

+1.20
+0.10

none

none

+ t.80
+0.40

none

none

+ t.l8
+0.58
+0.23
-0.2r

+0.92
+0.75
+0.60
+0.40

-0.s0

+ 0.55

ns

+0.40
-0.25
-0.08

+2.13
+0.56
+0.85
+0.45
fI.JJ

+0.04
+ t.39
-1 .1ó

-t.02

+0.222

+ 1.20
none
none

+0.08

+ 1.80
+0.40

none
none

+1.22
+0.63
+o.21

4.21
+ 1.00
+0.83
+0.60
+0.40

-0.s0

+ 0.55

+ 0.04
+0.38
-o.24
-0.07

+2.05
+0.55
+0.85
+0.44
+1.24

+0.05
+ t.33
-1.09
-0.92

+0.203

+t.20
i¡one
none

+ 1.80
none
none
none

+1.21
+0.61
+0.22
-0.22

+ 1.00
+o.75
+0.60
+0.40

-0.s2

+0.54

ns
+0.38
-0.25
-0.06

+2.2I
+0.55
+0.85
+0.45
+1.26

ns

+1.29
-r .18
-0.95

+0.231

Note: 1. All prices at the bsse case are g!!g, thus quantity and value are the same.
2. Terms of Trade = (export at cur¡ent market prices/import price deflator) - export at constant market prices.
3. lncome is in nominal terms; consumption is in real terms.
4. ns = non-significance,
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growth and income distribution to rural households.

6.3.4 Scenario IV of Models I, II, and III

Virtually all developed countries protect their agricultural producers and in many

cases subsidize agricultural exports, this lowers world prices, and consequently the prices

Third World farmers receive for their production. Scenarios IV and V incorporate the

effects of shocks from policy changes, by raising the developed country's protectionism

in Scenario IV and lowering it in Scenario V.

Scenario IV simulated a 5 percent de¡rease in world agricultural prices resulting

from rising protectionism as detailed in Section 6.2.4. This meant that the import prices

for Thailand (excluding tariff$ went down 5.00 percent and thereby encouraged greater

agricultural imports 0.50 (I), 0.40 (II), and 0.45 (III). Agricultural exports declined 6.15

(I), 5'90 (II), and 5.73 (IID due mainly to a reduction in agricultural production. This

resulted in lower wage and rental rates for all models. The agricultural wage dropped

5'00 (I); and 5.20 (II, ru)' The rental rate of agricultural capital decreased 7.50 (I, il);
and 7.60 (II). The nonagricultural wage declined 0.40 (I). This wage was fixed by the

assumptions for Models II and III; and thus resulted in lower the levels of nonagricultural

labor employed (unemployment increases) due to the decline of all domestic output prices

in relation to world prices. The rental rate of nonagricultural capital also declinîÅ 1.70

(I) and 1.60 GÐ.

Factor incomes and therefore household incomes and consumption declined. Rural

household income decreased 4.95 (I), 5.0g (II), and 5.07 (III); and 0.93 (I), 0.g5 (II),

and 0'89 (III) for urban households. Rural household consumption declined for all
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models: 2.48 (I), 2.66 (II), and 2.58 (III). In contrast, urban household consumption

increased 0.96 (I), 0.97 (II), and 1.01 (IIÐ. This was because the income of rural

households declined even further than that of urban households; and to some extent, this

effect was offset by a decline in rural and urban CPL This situation skewed income

distribution as well as consumption toward rural households. This was observed from

the changes in the ratios of rural household income to urban household income. and in

the consumption ratio which dropped for all models (Table 6.4).

Government revenue decreased 1.90 (I), 1.88 (II), and 1.79 (III) due to declines

in GDP and household incomes. GDP at constant ma¡ket prices declined 0.05 (I), and

0.14 (IÐ but the drop was insignificant for Model III. These results were due mainly to

the diminishing contributions of agriculture to GDP. Contributions to GDp from

nonagricultural sectors also increased stightly. Agriculture's share of GDp decreased 1.79

(I), 1.69 (II), and 1.72 (III); and the shares of GDP from indusrry and services

increased: 1.10 (I) and 0.36 (I); 1.08 (II) and 1.10 (I); and 1.15 (IIÐ and 0.2g (II!
respectively.

The trade deficit increased 0.22 (I), and 0.53 (II), bur declined by 0.16 (III). The

decline of total exports in Model III was insignificant, while the change in total imports

was commensurate with the other two models.

Economic recession was a consequence of this policy experiment: economic and

income growth was curüailed, income distribution became more inequitable, and the

balance-of-trade deficit worsened. Among the three models, Model III showed the

smallest negative effects on government revenue, GDP growth, and the balance-of-trade
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Table 6.4: The Effects of Decreasing World Price of furicultural Co--odif for Three Models.

Indicators

Modetr I Model II Modd III

Percetrtâge Changes

Enplo¡ment
Agri. wage

Nonag. wage

Agri. employment
Nonag. employment

Capital
Agri.rental rate

Nonag.rental rate

Agri. capital

Nonag.capiøl

lncome Distribution
(a) RU-HH-lnc.
(b) RU-HH-Con.
(c) UR-HH-Ino.
(d) UR-HH con.
(e) (a)/(c)
(Ð (b)/(d)
Rural CPI
Urban CPI

Government Revmue

GDP at current
marì<et prices

GDP* at const¡¡t
market prices
Agriculture/GDPt
Industry/GDP+
Service/GDP*

B¡lence of Trade
lmnort
Agriculture
Industry
Services

Export
Agriculture
Industry
Services

Terms of Trade

1.000
1.000

240.500
I 83.500

1.000
1.000

35.000
143.000

289-000
253.000
241.000
t 90.000

I .199

1.332
t.000
|.000

97.000

673.000

673.000
27.043
29.866
43 .091

42.000
210-000

2.000
182.000
26.000

168.000
't7.000

59.000
32.000

0.000

- /.)u
none
none

-7.50

-r.70
none

-5.00
-0.40
none

none

-5.20
none
none
-o.32

-7.60
-1.60
none
none

-5.08
-2.66
-0.85

+0.97
4.25
-3.60
-2.50
-1.80

-1.88

-2.88

-0.14
-1.69

+ 1.08
+ 1.10

+ 0.53
a aÀ

+0.40
-1.86
-5.r3

-0.24
-5.90

+4.83
+4.O2

-4.521

-5.20

none
none

-0.48

4.95
-2.48
-0.93

+0.96
4.09
-3.45

-2.50
-1.90

-1.90

-2.86

-0.0s
-1.79

+ l.l0
+0.36

+0.22
_) 't(\

+0.50
-1.88
-5.46

-0.19
-6. r5

+5.09
+4.41

4.596

-5.07
-2.58
-0.89

+ 1.01

4.25
-3.60
-2.60
-1.90

-1.79

-2.83

ns
114

+ ¡.15
+0.28

-0.16
-2.25

+0.45
-1.85
-5.20

ns

-5.73
+5.22
+4.19

4.661

Note: l. All prices at the base case are q, thus quentity and value are the same.

2. Terms of Trade = (export at current market prices/import price deflator) - export at constant market prices.
3, lncome is in nominal teÍns; consumption is in real terms.

4. ns = non-significance.
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deficit while the income distribution situation was not significantly different.

6.3.5 Scenario V of Models I, II, and ffi

This section describes the results from a scenario of a 5 percent increase in world

agricultural price due to lower levels of trade protectionism detailed in Section 6.2.5.

This resulted in a slight decline of agricultural imports by 0.a0 (I), 0.30 (II), and 0.35

(III). Exports rose moderately 5.67 (I),5.40 (II) and 5.25 (III) due to low domestic price

relative to world prices. This encouraged the domestic production of agricultural

commodities for export. Resources, labor and capital were mobilized and thus wage and

rental rate rose in the agricultural and the nonagricultural sectors. The agricultural wage

increased 5.10 (I), and 5.30 (II, ilI). The rental rate of agricultural capital increased 7.70

(I), 7.80 (II), and 7.60 (IIÐ. Nonagricultural wage rose 0.40 (I) but were held consrant

by specification in Models II and IIL The additionat agricultural production therefore

drew the level of nonagricultural employment up 0.34 (II), and 0.49 (III). The rental rate

of nonagricultural capital also went up 1.70 (I), and 1.60 (IÐ.

Factor incomes, especially in the agricultural sector increased and a major portion

of income was diverted to rural households according to the existing pattern of factor of

ownership. This was made obvious by the 5.03 (I), 5.17 (II), and 5.15 GII) increases in

rural household income; and also the 0.96 (I), 0.87 (II), and 0.91 (III) increases of urban

household income. Thus, the income of rural households showed a greater increase than

that for urban households. As a result, urban household consumption declined by between

0.90 and 0.95 percent approximately, for the three models, but rural household

consumption increased with a corresponding rise in rural household income. Income
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distribution and consumption apparently moved in favor of rural household. This was

indicated by the positive changes in the ratio of rural household income to urban

household income and also by the ratio of rural consumption to urban consumption

(Table 6.5).

Government revenue rose by I.92 (I),1.89 (II), and 1.81 (I[). GDp at constant

market prices went up by 0.04 (I), and 0.r3 GÐ but GDp growth in Model III was

insignificant. This growth accrued mainly through the growth of agriculture in all

models. Agriculture's share of GDp increased r.67 (r),1.56 (IÐ, and 1.59 (III), while

the sha¡es of industry and services diminished by 1.02 (I) and 0.3a G); 1.00 (ID and 0.2g

(II); and 1.06 (III) and 0.26 (III) respecrively.

The trade deficit slightly declined 0.30 (I), 0.62 (II) but a linle bit increased by

0.04 (III)' This was because only agricultural exports increased while the exports of

industrial goods and services decreased 4.77 (I) and 4. 17 (I);4.52 (II)and 3.g0 (II); and

4.86 (III) and 3.94 (III) respectively due to high export prices relative to world prices.

Imports of industrial goods and services increased for all models. However, only the total

exports of Models I and II could counterbalance total imports and resulted in improving

trade deficit. Thus, a slight increase of world agricultural price improved the balance-of-

trade def,rcit even though this improvement was counteracted by increased imports and

decreased exports of nonagricultural commodities.

From this policy experiment, the more world agricultural price increased, the

more income distribution shifted in favor of rural households, and the greater was the

improvement in the trade deficit. Among the three models, Model III showed the least
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Table 6.5: The Effects of Increasing Wortd Price of Agricultural Commodity for Three Modds.

Model I Modd II Model III

Indicators Base Pertetrfqge Chqnges

En¡dolment
Agri. wage
Nonag. wage
,Agri. employment
Nonag. employment

Capital
Agri,rental rate

Nonag.rental rate

Agri. capital
Nonag.capital

Income Distribution
(a) RU-HH-Inc.
(b) RU-HH-Con.
(c) UR-HH-lnc.
(d) UR-HH Con.
(e) (a)/(c)
(Ð (b)i(d)
Rural CPI
Urban CPI

Government Reveuue

GDP at current
market prices

GDP* at co¡rstârt
market pricæ
Agriculture/GDP*
lndustry/GDP+
Service/GDP*

Balance of Trade
Imoort
Agriculture
Industry
Services

Export
Agriculture
Industry
Services

Terms of Trade

1.000
1.000

240.500
I 83 .500

1.000
t.000

35.000
143.000

289.000
253.000
241.000
190.000

1.199
I.JJ/

1.000
1.000

97.000

673.000

673.000
27.043
29.866
43.091

42.000
210.000

2.000
182.000

26.000

168.000
77.000
59.000
32.000

0.000

+5.1 0

+0.40
none

none

+7.70
+ t.70

none
none

+ 5.03
+2.43
+0.96
-0.90

+4.00
+3.30
+2.50
+ t.90

+1.92

+2,91

+ 0.04
+ 1.67
-1 n)
-0.34

-0.30
+2.35
-0.40

+ 1.90
+5.ó9

+0.13
+5.6't

-¿ t1

+4.846

+5.30
none
none

+0.34

+7.80
+ t.60

none
none

+5.17
+2.62
+0.87

-0.91
+4.25
+3.53
+2.50
+ 1.80

+ 1.89

+2.92

+ 0.13
+ t.56
-1.00
-0.28

-0.62
+2.28

-0.30
+ 1.87
+ 5.30

+0.16
+ 5.40
4.52
-3.80

+4.767

+5.30
none
none

+0.49

+7.60
none
none

none

+5.15
+2.54
+0.9t
-0.95

+4.25
+3.45
+2.50
+ 1.90

+ 1.81

+2.88

trs

+ 1.59
-1.06
-0.26

+0.04
+2.29
-0.35

+ 1.88
+5.38

-0.05
+5.25
-4.86
-3.94

+4.87'1

Note: l. All prices at the base case are W, thus quantity and value are lhe same.
2. Terms ofTrade = (export at current market prices/import price deflator) - export at constant market prices.
3. Income is in nominal te[ns; consumplion is in real terms.
4. ns : non-signi{ìcance.
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response to shocks from agricultural world prices regarding the growth of both GDp and

exports. This was due to the assumptions of this model which provided opportunities for

adjustment in the domestic nonagricultural sectors rather than agricultural sector. This

was the trade-off of Model III with respect to Scenarios IV and v.

6.3.6 Scenario VI of Models I, II, and ffi

This section describes a revaluation of the Thai currency (bahÐ by 5 percent as

detailed in Section 6.2.6. This discouraged production of export commodities and

lowered agricultural and nonagricultural wages and rental rates for Modet L Agricultural

wages also dropped 6.80 (IÐ and 6.70 (I[). The employment of nonagricultural labor

declined 3.90 (II), and 3.36 (III) implying higher unemployment of nonagricultural labor.

Rural and urban household incomes declined for all models. However. the decline

of rural household income was more severe than that for the urban households. As a

result, rural household consumption decreased. In contrast, urban househoid consumption

increased slightly. This was because the decline in urban income was smaller than that

for rural income and the falling urban CPI to some extent stimulated consumption. The

distribution of income and consumption shifted in favor of urban households. This could

be observed from the decline (negative sign) of the ratios of rural household income to

urban household income and rural household consumption to urban household

consumption shown in Table 6.6.

Government revenue declined for alt models due to decreases in household income

and indirect taxes receipts. GDP at constant market prices declined 1.15 GI), and 1.47

(III) but the drop in GDP in Model I was insignifìcanr.
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Table 6.6: The Effects ofthe Revaluation ofrhai curreocy (Baht) for Three Modds.

Model I Model II Modd III

Indicators Base Percmtage Ch-nges

Employment
Agri. wage
Nonag. wage
Agri. employment
Nonag. employment

Capital
Agri.rental rate

Nonag.rental rate
Agri. capital
Nonag.capital

Income Distributior
(a) RU-HH-Inc.
(b) RU-HH-Con.
(c) UR-HH-Ino.
(d) UR-HH Con.
(e) (a)/(c)
(f) oxd)
Rural CPI
Urtan CPI

Governmmt Revenue

GDP at curretrt
market prices

GDP* at coustant
market prices
Agriculturè/GDP*
Industry/GDP+
Service/GDPÈ

Balance of Trade
Import
Agriculture
Industry
Sewices

Export
Agriculrure
Industry
Services

Terms of Trade

-6;70
none
none

-3.36

-6.90
none
none

none

-6.52
-2.32
-3.67

+0.21

-2.55
-4.30
-3.90

4.65

-5.16

-t.47
+ l.¿o

-0.64

+ 6.96
+ 1.00
-1 .40

+0.40
-5.41

-t.L3
I !.5L
-3.64

+4.19

+ 1.248

Note: l. All prices at the base case are one, thus quantity and varue are rhe same.
2'Termsofrrade = (exportatcur¡entmarketprices/importpricedeflator)-exportatconst¿ntmarketprices.
3. Income is in nominal terms; consumption is in ¡eal terms.
4. ns : non-signifrcance.

1.000
1.000

240.500
I 83.500

1.000
1.000

35.000

143 .000

289.000
253.000
24r.000
190.000

1.199
L.JJ¿

1.000
1.000

97.000

673.000

673.000
27.043
29.866
43.09r

42.000
210.000

2.000
t 82.000

26.000

I68.000
77.000
59.000
32.000

0.000

-5.00
4.90
none

none

-5.00
-4.90
none
none

-4.92
+0.03
-4.82

+0.13
-0.08
-0. !s
-5.00
-5.00

4.69

4.93

trs
-0.04

+0.05
-0.01

+1.44
+0.17
+0.10
+0. t6
+0.74

-0.20
-0.25

-0.1ó
-0.t7

+0.092

-6.80
none
none
_? oô

-6.50
-3.50
none

none

-6.49
-) t1

-3.86
+0.19

-2.75
-L.5L

-4.50
-4.00

4.44

-s.08

-1.15
+ 1.23

-(\ ') |

-0.63

+s.22
+0.97
-t')(

+0.47
+4.67

-0.67
+2.88

-3.16

4.61

+0.970
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The structure of GDP in Model I changed slightly: the contribution of agriculture

and services to GDP declined stightly 0.04 (I) and 0.01 (I) respectively, and the

contribution of industry increased slightly 0.05 (0. Agriculture's share of GDp increased

1.23 (Il), and 1.26 (III) but the sha¡e of industry and services decreased 0.21 (II) and

0'63 (II); and 0.22 (III) and 0.64 (III) respectively. Thus, the adjusrmenr in the indusrrial

and services sectors in Models II and III was quite different from that in Model I.

Models II and III reflected a phenomenon of Thai agriculture. Thai farmers can better

absorb a negative impact from a revaluation of baht than the other two sectors. This is

reasonable since the majority of Thai agriculture is composed of family farms. The

majority of farmers continue to produce and accept lower prices (due to a rise of baht)

and earn lower incomes because adjustment in production can be very slow and costly.

They can either remain on the land or migrate to urban areas for better opportunities

which can also be costly. This situation makes the standard of living of Thai farmers

declined while farming activities continue.

Total imports increased 0.17 (I),0.97 (II), and 1.00 (IIÐ and total exports

declined 0.20 (I),0.67 (IÐ, and 1.23 (IID. This worsened the balance-of-trade deficir.

The trade deficit increased 1.44 (I),5.22 (II), and 6.96 (III). Even though agricultural

exports increased 2.88 (II), and 2.32 (III), this did not offset the increase of total

imports, especially of services.

It should be noted that the terms of trade shifted in favor of export commodities

but these commodities were also more expensive to foreign buyers. Thus, the exports of

industrial commodities and services declined while imports of these commodities
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increased. This was because their export prices were relatively higher than the import

prices (before tariffÐ and the commodities were not perfect substitutes.

Results of this experiment suggested recessionary pressures were on the Thai

economy when the baht was revalued. This was observed in declining factor prices,

production, and GDP growth; increased unemployment of nonagricultural iabor (Models

II and III); increased skewness of income distribution, and the worsening trade def,rcit.

It should be noted that the results of this scenario (Models II and III) especially the

structural change in GDP and the change in foreign trade, were opposite to those

observed under Scenario IV.

6.3.7 Scenario Vtr of Models I, II, and III

This section describes the results of devaluation of Thai currency (baht) against

foreign currencies as detailed in Section 6.2.7. This situation stimulated domestic

production for export. Resources were mobilized and their prices (wages and rental rates)

rose in all models (nonagricultural wage is f,rxed in Models II and ItrI). Consequently,

employment of nonagricultural labor increased 3.82 (II) and 3.30 (IIÐ.

Rural and urban household incomes rose for all models. Consumption of rural

households increased, especially for Models II and III. In contrast, consumption of urban

households dropped slightly in all models. This may have been because the rate of urban

CPI showed a greater increase than the increase in urban income. For rural households,

this worked in the opposite direction. Thus, income distribution and consumption shifted

in favor of rural households. This could be observed from the positive signs of the ratios

of rural household income to urban household income and rural consumption to urban
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consumption shown in Table 6.7.

Government revenue increased for all models due to higher household incomes

and indirect taxes receipts. GDP at constant market prices increased 1.10 ([), and 1.40

(III) while the GDP growth for Model I was insignif,rcant.

The structure of GDP for Model I changed slightly: the contribution of agriculture

to GDP increased 0.03 (I) and that for industry dropped 0.0a (I); the GDp share of the

services sector also increased, but not significantly. Agriculture's share of GDp dropped

1.15 (II), and 1.19 (III) but that of industry and services increased 0.19 (IÐ and 0.59

(II); and 0.21 (III) and 0.60 (III) respectively. The adjusrmenr of the indusrrial and

services sectors for Models II and III is quite different from that for Model I (full

employment equilibrium). With respect to Models II and III, this implied that the two

sectors gained a comparative advantage over agriculture when overall exports became

more competitive in the world market. This was likely the case for Thailand where the

industrial and services sectors can adjust more quickly than the agricultural sector. This

indicated the decline of Thai agriculture under this scenario.

Total exports increased 0. i8 (I), 0.69 (II), and 1 .23 (III) and total imporrs

declined 0.15 (I), 0.88 (II), and 0.90 (III). This improved the baiance of trade. The trade

deficitcontracted by 1.30 (I),4.79 (II), and 6.38 (IID. Theincrease in exports resulted

mainly from the industrial and service sectors: 3.04 (II) and 4.52 (I); and 3.52 (II) and

5.27 (III) respectively. on the import side, these two items declined moderately,

particularly in Model III. Thus, agriculture played a declining role in foreign trade under

this scenario.
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Table 6.7: The Effects of the Devah¡afion of Thai currency (Bâht) for Th¡ee Modds.

Modd I Model II Modeì III

Indicators Base Percentage Chenges

Emplo¡ment
Agri. wage
Nonag. wage
Agri- employment
Nonag. employment

Capital
Agri.rentål rate
Nonag.rental rate
Agri. capital
Nonag.capital

Incon¡e Distribution
(a) RU-HHlnc.
(b) RU-HH-Con.
(c) UR-HH-tnc.
(d) UR-HH Con.
(e) (a)/(c)
(Ð (b)/(d)
Rural CPI
Urban CPI

Government Revenue

GDP at currert
market prices

GDP* at cotrstârt
market prices
Agriculture/GDP*
Industry/cDP*
Service/GDP*

Balance of Trade
Import
Agriculture
Industry
Services

Export
Agriculnrre
lndustry
Services

Terms of Trade

1.000
l.000

240.500
l 83.500

1.000
1.000

35.000
143-000

289.000
253.000
241 .000
190.000

I .199

1.000
1.000

97.000

673.000

ó73.000
27.043
29.866
43.091

42.000
2t0.000

2.000
I 82.000
26.000

168.000
77.000
59.000
32.000

0.000

+5.00
+4.90

none

none

+5-00
+4.90

none
none

+4.92
-0.03

+4.82
-0.12

+0.08
+0.07
+5.00
+5.00

+4.69

+4.93

ns
+0.03
-0.04
ns

-1.30
-0.l5
-0.05
-0.r4
-0.21

+0.18
+0.23
+0.1 4

+0.1ó

-0.083

+6.90
none

none

+3.82

+6.60
+3.40

none

none

+6.56
+2.03
+3.80

-0.22
+2.67
+2.25
+4.40
+4.00

+4.44

+5.08

+ 1.10
+t.15
+0.1 9

+0.59

-4.79
-0.88

+1.20
4.43

+0.69
-2.'t1

+ 3.04
+4.52

-0.990

+6.80
none
none

+ 3.30

+6.90
none
none
none

+6.59
r L.¿l
+3.63
-0.22

+2.83
+2.40
+4.30
+3.90

+4.64

+5.I7

+ 1.40
-t.19

+0.21
+0.60

-6.38
-0.90

+ 1.30
-3.63
-4.81

+1.23
-2.21

{-? <t
+5.27

-1.271

Note:

t07

l. All prices al the base case are one, thus quantity and value are the same.
2' Terms ofrrade = (exporr al current market prices/import price deflator) - export at constant market prices.3. Income is in nominat terms; consumption is in real te¡ms.
4. ns = non-significance.



This experiment suggested the Thai economy would expand when the baht was

devalued. This was seen in increased factor prices, production, ild GDP growth;

increased employment of nonagricultural labor (Models II and III); and an improvement

in income distribution for rural households. Increases in exports and decreases in imports

improved the balance-of-trade deficit and fuelled demand in the economy. The results of

this scenario (Models II and III) especially the structural change in GDP and foreign

trade were the opposite to those observed under Scenario V.

6.4 Combined Policy SimulationaT

This section describes the results of two combined policy simulations: Scenario

Vil, 'ADLG with Pessimistic Trade' and Scenario fK, 'ADLG with Optimistic

Trade'.a8 Scenario VIII was a combination of Scenarios I, II, III, and IV. Scenario

IX was a combination of Scenarios I, II, III, and V. The two scenarios (VIII and IX)

could be simulated either by combining Scenarios I, II, III, and IV (or V) in one run or

by sequentially summing individual scenarios (I, II, ilI, and IV or V respectively) after

each run; the final outcomes from both approaches were equivalent. The latter procedure

was used for this presentation to illustrate negative, positive and/or neutral effects of each

subsequent scenario on cerüain key indicators of the model.

47 Many studies fail to recognize combined policy simulations since they are
complicated by interactions between negative and positive factors. [see Bandara lillt¡,
Decaluwé and Martens (1987), de Janvry and Sadoulet (1987), Shoven and Whalley
(1984), srinivasan and whalley (1986), de Melo (tgïz), de Meto tggg)].

48 The ADLG approach in this study focuses only on the agricultural sector.

108



Tables 6.8, 6,9 and 6.10 respectively illustrate the results of simulations for

Models I, II, and XItr which were organized somewhat differently from Tables 6.1-6.7

to show the step-by-step effects of combined policy shocks. Each table contains five

scenarios symbolized as A, B, C, D, and E where: A was scenario I; B was a

combination of Scenarios I, and II; C was a combination of Scenarios I, II, and III or

ADLG; D was a combination of scenarios I, II, III, and IV or Scenario vltr (ADLG

with Pessimistic Trade); and E was a combination of scena¡ios I, II, III, and v or

Scenario IX (ADLG with Optimistic Trade). When combined, Scenarios I, II, and III

likely enhanced one another, therefore C rather than the base case could be used as a

benchmark for D and E.ae This meant D and E could be compared with C which, in

turn, was compared with the base case. This approach simplif,res the explanation since

the state of the economy at a point of time could be represented by c.

In Tables 6.8, 6.9 and 6.10, Scenarios I, II, and III were combined and

simulated, giving the results presented in column C (or the state of economy at C).

Impacts on the parameters of interest were greater than those observed for individuat

scenarios. Positive effects included increased wages, rental rates, household incomes, and

GDP. Income distribution shifted in favor of rural households in both Model II and

Model III. In contrast, income distribution was less skewed in Model I relative to that

observed for the individual scenarios. A counteracting effect (from negative change to

49 Implicitly, the base case was the original reference level which had already been
subjected to various types of shocks. Individuat policy simulations in Section 6.3, might
each be considered to be a combined policy simulation if the base case was taken into
account. However, the combined policy simulations described in this section were
explicit.
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Table 6.8: The Effects of ADLG with Pessinristic Trade (D) and with Oprimisliç Trade (E) for Modd I.

EDc

lndicstors Base Percentage Changes

Enplo¡ment
Agri. wage
Nonag. wage

Agri. employment
Nonag, employment

Capital
Agri.r€ntal rate

Nonag.r€ntal rate

Agri. capital
Nonag.capital

lncome Distribution
(a) RU-HH-Inc.
(b) RU-HH-Con.
(c) LJR-HH-Ino.
(d) LR-HH con.
(e) (a)/(c)
(0 0)/(d)
Rural CPI
Urban CPI

Government Revmue
GDP at currext

marùef prices
GDP+ at constÐrt

market prices
Agriculture/GDP*
Industry/GDPr
Service/GDPÈ

B¡l¡nce of Trâde
Import
Agriculture
Industry
Services

Export
Agriculrure
Industry
Services

Terms of Trade

1.000
1.000

240.500
I 83 .500

1.000
1.000

35.000
143.000

289.000
253.000
241.000
190.000

1.199
t.332
1.000
1.000

97.000

673.000

ó73.000
27.043
29.866
43.09 r

42.000
210.000

2.000
182.000
26.000

168.000
77.0N
59.000
32.000

0.000

+ 1.50
+5.20

none

none

+0.80
+4.10

none

none

+ 1.59
+ 1.83

+4.69
+3.54
-2.92
-1.73

-0.20
+ 1.10

+3.E4

+3.27

+2.65
+5.18
-r.88
-r.94

-5.78
+4.74
-0.60
+3.85

+ 1l .35

+ 8.21

+24.50
/14

-7.O5

1 Al1

+ 1.80
+5.70

none

none

+ 1.00
+4.60

none

none

+ 1.94
+ 1.86

+5.22
+3.75
-3.08
-r.88

+0.10
+ t.40

+4.42

+3.73

+2.69
+4.99
-r.52
-2.08

+4.23
+5.79
+0.30
+4.85

+12.75

+6.61
+22.05

-5.62
-7.97

4.734

+3.10
+5.90

none
none

+2.90
+ 5.00

none
none

+3.19
+2.48
+ 5.51
+ 3.55
-2.t7
-1.05

+0.70
+ 1.90

+3.81

+4.33

Li.r,

+5.43
-t.78
-2.18

+6.73
+6.45
+1.20
+5.31

+14.3'7

+6.72
+23.58

4.78
-8.97

4.579

-2.30
+5.20

none
none

-5.r0
+3.00

none
none

-2.r5
-0. l9

+4.31
+4.44
-6.17

4.43
-2.O0
-0. t0

+2.14

+ 1.15

+2.61
+3.56
+0.34

r11

+ 6.84
+3.71
+ t.50
+3.18
+7.57

+6.26
+ 16.86

-1.70
-4.58

-5.597

+ 8.60
+6.50

none
none

+11.10
+7.10

none
none

+8.61
+5.09
+6.72

+1.75
+2.25
+3.30
+ 3.90

+5.90

+7.54

+2.82
+7.18
-2.80
-2.57

+6.54
+9.24
+0.95
+7.58

+2t.46

+7.10
+29.75

-1 1.50
-13.10

+4.720

Note: l. All prices at the base case are one, thus quåntity and value are the same.

2. Terms ofTrade = (expofl at current market prices/import price deflator) - export at constant market prices.

3. A: Scenariol; B: CombinedScenarioslandll; C: CombinedScenariosl, IIand ltr; D: CombinedScenariosl,
tr, III and IV; E = Combined Scenarios I, II, III and V.

4. lncome is in nominal terms: consumDtion is in real terms.
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Table 6.9: The Effæts of ADLG with Pessimistic Trade (D) and with Offimistic Trade (E) for Modd II.

EDcA

lndicators Base Percentage f,hanges

Emplo¡ment
Agri. wage
Nonag. wage
Agri. employment
Nonag. employment

Capital
Agri.rental rate

Nonag.rental rate

Agri. capital
Nonag.capital

lncome Distribution
(a) RU-HH-lnc.
(b) RU-HH-Con.
(c) UR-HH-lnc.
(d) UR-HH Con.
(e) (a)/(c)
(Ð o)/(d)
Rural CPI
Urban CPI

Governrnent Revenue

GDP at current
market prices

GDP* at constant
market prices

Agriculture/GDPÈ
Industry/GDP*
Service/GDP*

Balance of Trade
lmoort
Agriculture
Industry
Sewices

Export
Agriculture
Industry
Services

Terms of Trade

1.000
1.000

240.500
I 83.500

I.000
1.000

35.000
143.000

289.000
253.000
241.000
190.000

t.199
| 't't)
1.000
1.000

97.000

673.000

673.000
27.043
29.866
43.091

42.t00
210.000

2.000
182.000
26.000

168.000
77.000
59.000
32.000

0.000

+ 3.50

none
+4.05

+2.40
+2.50

none

none

+? tR

+4.11
+3.64
+3.49
-0.33
+0.60
-0.80
+ 1.10

+J.5/

+3.42

+3.&5
+3.85
-1.59
-t 't',

-9.6r
+ 3.89
+0.70
+3.53
+6.65

+ 8.55
+21.15

-t.I I
a 1A

-2.157

+4.00
none

none
+4.48

+2.80
+2.90

none

nonÈ

+3.82
+4.39
+4.05
+3.68
4.1'7

+0.68
-0.50

+0.30

+4.13

+3.91

+ 4.01
+ 3.56

-1.39

-0.0s
+4.84
+ 1.80
+4.49
+7.50

+6.98
+ 18.37

-2.34
-3.24

-1.552

+5.40
none
none

+4.60

+4.80
+3.30

none

none

+5.13
+5.08
+4.29
+3.48
+0.83
+ 1.50

none

+0.80

+3.53

+ 4.50

+4.06
+3.95

-1.47
-1.46

+2.28
+ 5.45
+2.75
+4.99
+ 8.91

+7.07
+ 19.81

-3.45
4.1't

-1.390

-0.30
none
none

+4.t2

-3.50
+ 1.50

none
none

-0.42
+2.14
+3.26
+4.40
-3.59
-2.25

-2.50
-1. l0

+ 1.51

+ 1.33

+3.84

-0.39
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+2.84
+2.88
+t On

+2.87
+2.98

+6.66
+13.4'l
+ 1.42
-0.09

-6.328

+ I l.t0
none
none
none

+l? tn
+5.10
none
none

+ 10.76
+7.96
+5.34
+2.61
+5.17
+5.18
+2.60
+2.70

+5.5/

+4.27
+ 5.51
-2.46
-1.76

+ t.60
+ 8.06
+2.55
+7.13

+ 15 .04

+7.40
+25.59

-7.98
-7.99

+3.819

Note: 1 All prices at the base case arÊ g, thus quantity and value arc the same.
2. Terms of Trade = (expofl at current market prices/import price deflator) - export at constant market prices.
3.4:Scenariol;B=CombinedScenarioslandll;C:CombinedScenariosI,trandltr;D:CombinedScenariosl,

II, Itr and IV; E = Combined Scenarios I, tr, Itr and V.
4. Income is in nominal termsl consumption is in rcal terms.
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Table 6.10: The Effects of ADLG ,¡¡¡1¡ pgssiñistic Trade (D) ild with Optimistic Trade (E) for Model III.

DcBA

Indicators Base Perceûtqge Changes

Fmprloyment

Agri. wage
Nonag. wage
Agri. employment
Nonag. employment

Capital
Agri.rental rate

Nonag.rental rate

Agri. capital
Nonag.capital

Income Distribution
(a) RU-HH-lnc.
(b) RU-HH-Con.
(c) UR-HH-lnc.
(d) UR-HH Con.
(e) (a)/(c)
(Ð (b)/(d)
Rural CPI
Urban CPI

Government Revenue
GDP at cunent

mar*et prices
GDP+ at constâtrt

market prices
Agriculture/GDP*
lndustry/GDP*
Service/GDP*

Bslence of Trade
Imoort
Agriculture
lndustry
Services

Exoort
Agriculture
Industry
Services

Terms of Trade

1.000
1.000

240.500
I 83.500

1.000
1.000

35.000
143.000

289.000
253.000

241.000
r90.000

I .199

1.332
1.000
1.000

97.000

673.000

673.000
)7 ñ¿1

29.866
43.091

42.000
210.000

2.000
182.000
26.000

t68.000
77.000
59.000
32.000

0.000

+3.40
none

none
+J-5 1

+2.90
none

none

none

+3.34
+4.38
+ 5.CL

+3.52
-0.08
+0.83
-r.00
-0.10

+3.87

+3.56

+430
+3.79
-t.52
-t.Jz

-11.92
+3.86
+0.90
+3.61
+5.86

+9.34
+21.93

-1.02
-1.88

-2.561

+ 3.90
nonÈ

none

+5.t2

+3.40
none
none
non9

+3.88
+4.68
+ 3.80
+3.72
+0.08
+0.90
-0.80

+0.10

+4.46

+4.07

+4.51
+3.50
-1.1ó
-t.40

-2.64
+4.80
+2.05
+4.58
+6.61

+7.85
+ 19.24

-1.51
-2.29

-1.996

+5.30
none
none

+3.87

+ 5.30
none
none
none

+5.18
+ 5.36
+4.06
+3.50
+ 1.08
+1.73

-0.20
+0.50

+3.84

+ 4.ó5

+4-53
+3.89

-1 .41

-1 .46

-0.16
+5.42
+2.90
+5.08
+ 8.02

+7.89
+20.64

-) 1l
-3.26

-r.802

-0.40
none
none

+3.26

-2.80
none
none
none

-0.35
+2.49
+3.00
+4.48
-5.¿)
-1.95
-2.80
-1.40

+1.90

+ 1.52

+4.46
+2.16

-t t1

-0.22
+2.8-5
+3.20
+2.95
+2.07

+ t.15
+ 14.48
+2.58
+0.99

-6.920

+ 11.00
none
none

+4.49

+ 13.60
none
none
none

+ 10.80
+8.18
+5.13
+2.59
+5.42
+5.40
+2.40
+2.50

+ 5.79

+7.82

+4.60
+5.48
-2.46
-1.74

-0.23
+8.04
+2.65

+14.17

+7.99
+26.26

-7.60
1 aÀ

+3.555

Note: l. All prices at the base case are g, thus quantity and value are the same.
2. Te¡ms of Trade = (export at current market prices/import price defìator) - export at constant market prices.
3. A: Scenariol; B: CombinedScenarioslandll; C = CombinedScenariosl, IIandltr; D: CombinedScenariosl,

II, III and IV; E = Combined Scenarios I, Il, Itr and V.
4. Income is in nominal terms; consumDtion is in real terms.
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positive change or vice versa) appeared in a worsening balance-of-trade deficit; the trade

deficit increased by 6.73 (I), and 2.28 (II) due to a decline in exports of nonagricultural

commodities and an increase in total imports. In Model III, total exports, (especially

agricultural exports) and total imports increased but the increase in total exports

outweighed the increase in total imports, thus the deficit contracted a slight 0.16 percent.

Government revenue increased in all models but siightly less than that shown in columns

A and B, due to a reduction in agricultural export taxes.

6.4.1Scenario Vffi: The Effects of ADLG with Pessimistic Trade for Models

I, II, and lTf

Scenario VIII is represented by column D, it was obtained by shocking the

economy at state C (coiumn C) with a decline in world agricultural prices. The impacts

of combined shocks/policies were marked, and were quite noticeable when compared

with theresults shown in Table 6.4. However, acomparison of theresults of D with C,

provided an alternative perspective.50

The agricultural wage in Scenario VIII was 2.3 (l),lower than the base case but

even lower, 5.40 (I) or t(-2.30) -:.i01, when compared with C. In the same way, the

wage was 0.30 (II) and 0.40 (ID lower than the base and 5.70 (II, III) or t(-0.30) - 5.40

for II; (-0.40) - 5.30 for IIII lower than in C. The nonagricultural wage was 5.2 (I)

higher than the base. In contrast, the wage was 0.70 (I) or [5.20 -5.90] lower than in C.

Nonagricultural employment was 4.12 (II) and 3.26 (III) higher than the base. In

50 The question of which scenario (the base case, Scenario IV, or C) should have been

compared with D was crucial, particularly with respect to concerns about policy
effectiveness.
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The rental rate of agricultural capital was 5.10 (I), 3.50 (II), and 2.80 (III) lower

than the base. In contrast, it was even lower, 8.00 (I), 8.30 (II), and 8.10 (III) when

compared with C. The rental rate of nonagricultural capital was 3.00 (I) and 1.50 (IÐ

higher than the base. In contrast, it was 2.00 (I) and 1.50 (IÐ lower than in C.

Rural household income was 2.15 (I), 0.42 (If), and 0.35 (III) lower than the base

or 5.34 (I), 5.55 ([), and 5.53 (IIÐ lower than in C. Urban household income was 4.31

(l),3.26 (II), and 3.00 (m) higher than the base. In contrast, it was 1.20 (I), 1.03 (II),

and 1.06 (III) lower than in C. Thus, for all models, rural household income declined

while urban household income rose. As a result, rural household consumption declined

slightly, especially in Model I. In contrast, urban consumption went up in all models.

The increase in rural consumption in Models II and III was a result of a declining rural

CPI which helped to maintain the purchasing power of rural households (the decline in

income was less than the drop in the CPI). Income distribution shifted in favor of urban

households in all models.

Governmentrevenue was 2.14 (I), 1.51 (II), and 1.90 (III) higher than thebase.

In contrast, it was I.67 (I),2.02 (II), and 1.94 (III) lower than that in C. GDP growth,

like government revenue, was higher than the base case, but GDP growth was lower than

in C. GDP at constant market prices drew substantial contributions from the growth of

agriculture, even though world agricultural prices declined. Thus, combined policies

(Scenario VIII or 'ADLG with Pessimistic Trade' in D) alleviated the overall impacts

more effectively than the individual Scenario IV. However, when comparing the overall

impacts of D with those of C, the situation in almost in all accounts of D deteriorated
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impacts of D with those of C, the situation in almost in all accounts of D deteriorated

except for the change in structure of GDP and the pattern of foreign trade which revealed

trade-offs among the three sectors.

The balance-of-trade def,rcit worsened in Models I and II. The dehcit was 6.84

(I) and 2.84 (IÍ) higher than the base and only 0.11 (I) and 0.56 (II) higher than in C.

The deficit was 0.22 (III) or 0.6 (III) lower than in C.

The results of Scenario VIII (ADLG with Pessimistic Trade) may be summarized

as follows: with declining world agricultural prices the ADLG helped to sustain

agricultural growth and in turn overall economic growth. This was in contrast to Scenario

IV (without ADLG), where agricultural growth and overall growth declined. Even though

income distribution in both scenarios shifted in favor of urban households. the indices

in 'ADLG with Pessimistic Trade' showed a lower measure of equitable growth. Thus,

the ADLG (combined domestic policies) possibly insulated the economy when world

agricultural prices declined.

6.4.2 Scenario D(: The Effects of ADLG with Optimistic Trade for Models

I, II, and III

This scenario was the opposite case of Scenario VIII. Scenario D(, represented

by column E, was simulated by shocking the economy at state C (column C) with

increasing world agricultural prices. The results of combined shocks/policies were more

promising than those from the individual shock/policy experiments shown in Table 6.5.

The agricultural wage was 8.60 (I) higher than the base. In contrast, it was 5.50

(I) or 18.60 - 3.101 higher than in c. similarly, the wage was 11.10 (II), and 11.00 (ru)

115



higher than the base or 5.70 (II, ilI) or tll.10 - 5.40 for II ; 11.00 - 5.30 for IIII higher

than in C. The nonagricultural wage was 6.5 (I) higher than the base. In contrast, it was

oniy 0.60 (I) or t6.50 -5.901 higher than in C. Nonagricultural employment was 5'09

(II),4.4g (III) higher than the base and just 0.49 (II), and 0.62 (III) higher than in c'

The rental rate of agricultural capital was 11.10 G), 13.20 (II), and 13'60 (III)

higher than the base. In contrast, it was 8.20 (I), 8.40 (II), and 8.30 (III) higher than in

C. The rental rate of nonagricultural capital was 7.10 (I) and 5.10 (IÐ higher than the

base but only 2.10 (I) and 1.80 (ID higher than in C'

Rural household income was 8.61 (I), 10.76 (II), and 10.80 (III) higher than the

base or S.4Z (t),5.63 (II), and 5.62 (III) higher than in C. Urban household income was

632 (t),5.34 (IÐ, and 5.13 (III) higher than the base or 1.21 (I), 1.05 (II), and 1.07

(III) higher than in C. Consequently, rural and urban household consumption increased

in all models and income distribution shifted in favor of rural households'

Government revenue was 5.90 (I), 5.57 (II), and 5.79 (IID higher than the base

or 2.09 (I), 2.04(II), and 1.95 (III) higher than in C. GDP at constant market prices

increased. GDP growth was higher when compared with the base case, but lower when

compared with C.

GDp growth resulted mainly from the growth of agriculture. Thus, the combined

policies in this scenario stimulated a greater amount of overall economic growth than that

observed in Scenario V.

The balance-of-trade deficit worsened. The trade deficit was 6.54 (I), and 1.60

(II) higher rhan rhe base or 0.19 (I) and 0.68 (II) lower than in C. The trade deficit
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contracred slightly in Model III. It was 0.23 (III) lower than the base and 0.07 (III) lower

than the deficit in C, due mainly to higher agricultural exports and lower agricultural

imports.

The outcomes of Scenario ü (ADLG with Optimistic Trade) may be summarized

as follows: if the economy was subjected to increasing world agricultural prices the

ADLG helped to stimulate agricultural growth and in turn overall economic growth. In

contrast to Scenario V (without ADLG), agricultural growth and overall growth also

increased, but the growth in Scenario V was less than the growth in Scenario IX. Even

though income distribution in both scenarios shifted in favor of rural households, the

indices in 'ADLG with Optimistic Trade' showed a greater measure of equitable growth.

Thus, the ADLG (combined domestic policies) possibly stimulated economic growth

when world agricultural prices increased.

Of all individual and combined policy experiments, each model had its merits and

deficiencies. This depended on the assumptions about how the Thai economy functions

and the magnitude of shocks. Since all models appeared to be feasible in all respects, the

choice of model would depend on the perceptions of policy-makers with respect to the

economy under investigation.

6.5 Comparison of Results wÍth Other Studies

A development strategy that works well in one country may not do well in others.

Various factors are involved, in many cases, these factors may not be purely economic.

The development model for South Korea, advocated by the V/orld Bank, was adopted
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by other developing countries, including Thailand. Adelman (1984) analyzed the South

Korean economy in the early 1960s, and strongly suggested that agricultural-demand-led-

industrialization (ADLI) was very promising for developing countries, especially in the

initial stages of industrialization.

Adelman used a huge 1963 data base for South Korea to build a CGE model and

then conducted various policy experiments. The model constructed was consistent with

the Korean situation, which at that time was characterized by scarce agricultural land and

food shortages. This situation had forced the South Korean government to implement

land reform and protect the agricultural sector since the outbreak of the Korean war in

1950. The results of this analysis were unavoidably conditional on the technical and

theoretical framework of the CGE model and development issues after the Korean war.

The development strategy (conceptual formulation) tested in this thesis was

partially drawn from Adelman (198a). The core of CGE model, derived from Dervis,

de Melo, and Robinson (1982), was modified to be inconsistent with the Thai economy.

The techniques used for modelling and simulations were drawn from Drud, Grais, and

Pyatt (1986). Therefore, the CGE model constructed for Thailand was a hybrid of the

above three components. It should be mentioned that even though the data base (SAM

1980) used in this study was taken from Drud, and others, the data was disaggregated

such that it was compatible with the new modelling approach of GAMS/HERCULES.

Drud, and others focused their attention only on the development of a modelling

approach (TV form) rather than an analysis of data. Thus,there was no discussion of a

Thai development strategy in their paper.
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The CGE model for the Thai economy was based on the SAM data base for 1980.

The model characterizeÅ, the economy as having had food surpluses, an abundance of

agricultural land, unsuccessful land reforms, and heavy taxation of the agricultural sector.

A comparison of the Korean model (Adelman 1984) with the Thailand model

would cut across different time periods (1963 for Korea and 1980 for Thailand). There

were both similarities and differences in both the modelling approaches used and the

economic conditions in the two countries. The basic similarity existed in the core of the

CGE model. However. the models were modified in accordance with the availabilitv of

data for each country. The Korean dat¿ base was large whereas the data for Thailand was

scarce. Thus, the Korean model contained more detailed information for sectoral analysis

than the Thailand model. This allowed the Korean model to be used for an analysis of

a broader range of development issues while the Thailand model examined policy issues

affecting the agricultural sector. As a result, definitive outcomes of policy simulations

could not be drawn, and the two models could not be compared on the basis of individual

and combined policy simulations per se.

Adelman (1984) defined two development strategies: export-led growth strategy

in which trade was a major source of growth, and an open-development strategy in

which trade was an element of growth. She suggested that the latter was an alternative

development strategy by emphasizing that government investment in agriculture was a

requisite for agriculturaily driven growth rather than export driven growth. From various

policy simulations of the Korean model, she argued that the latter strategy gave superior

results and named it "agricultural-demand-led-industrializ¿tion" (ADLI).
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Even though each poiicy simulation and multi-step combined simulation was

designed to enhance agricultural growth in the Thailand model, it was not biased toward

agriculture because all agricultural resources had not been fully utilized or properly

managed properly.st The magnitude of each shock was chosen to reflect the capabilities

for domestic adjustment to the possible outcomes of the multinational trade negotiations

þessimistic and optimistic trade).

A general finding of the Thailand model that supports Kuznets (1973) and

Adelman (1984) was the declining contribution of the agricultural sector to GDP under

the current development trend. This was due mainly to agriculture's comparative

disadvantage over other sectors. The government could ameliorate the decline only

through intervention, i.e., increasing subsidies and making huge investments in

agriculture (as was the case in South Korea), or by removing agricultural export taxes

and improving productivity in agriculture for the purposes of sustaining competitiveness

in the world market. This implied that different economic conditions require different

consideration in a development strategy. It should be emphasizeÅ that macroeconomic

policy is a very important factor in any development strategy.

6.6 Conclusions

Policy simulations involved the evaluation of comparative static equilibria. They

51 Each policy was designed with regard to available opportunities for the

competitiveness of Thai agriculture under the current trends in the domestic and world

environments. In contrast, government policies have been biased toward urban consumers

(cheap food for urban workers) to promote industrial growth for more than two decades.
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were concerned with questions of how the economy would differ, with or without the

policy changes and shocks under consideration. The magnitude of shocks was arbitrarily

chosen on the basis of the policy choices available to policy makers.

In the real world, combined policies are more realistic than individual policy

changes. Combined policies, if implemented appropriately, can more or less insulate or

stimulate the economy when it is subjected to external shocks. The impact of shocks

transmitted through changes in relative prices which constituted the link between

instrumental variables and the target variables such as the rates of GDP and income

growth, income distribution, level of employment, and the pattern of foreign trade.

The last two scenarios (VIII and IX) confirmed that Thailand could continue to

employ the ADLG, contingent on the availability of resources, to sustain economic

growth and income distribution in the face of disturbances in the worid economy. Prior

to launching these policies, data reflecting the current state of the economy must be

compiled for use as a reference or benchmark. When the economy is subjected to

external shocks or policy intervention(s), the effectiveness of policies could be evaluated

with respect to this benchmark.

The analysis in this thesis focused only on agriculture, Ðd therefore did not

investigate a full-scale development strategy. It is critical to combine agricultural policies

with compatible \rvith industrial and trade policies to achieve the multiple goals of growth

and employment among production sectors, and equitable income distribution among

various household groups.
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Vil. ST]MMARY AND COI.{CLUSIO¡{S

7.1 Introduction

The objective of this study was to construct a multisectoral general equilibrium

model of the Thai economy. The model incorporated the key structural characteristics

of the Thai economy making it possible to analyze the effects of policy changes on

agriculture, as well as issues of growth, structural change, and income distribution in the

overall economy. The model included three production sectors (agriculture, industry, and

services), two types of capital and of labor (agricultural and nonagricultural), two

household groups (rural and urban), a single aggregate firm, government, and the rest

of the world.

The CGE model used a consistent data base (1980), organized within a social

accounting matrix (SAM) that provided a concise representation of production, income

generation and distribution, consumption, savings, investment and foreign trade. The

SAM data base was expanded in accordance with the format of the GAMS/HERCULES

software.

Three CGE models were designed to explore agriculture-led development in

Thailand. Model I was based on the neoclassical assumption of full employment of labor.

Model II imposed a fixed nonagricultural wage leading to the unemployment of

nonagricultural labor. Model III incorporated under-utilization of nonagricultural capital

into Model II.

Each model assumed that the SAM database represented the model's respective

solution. All model parameters were then estimated by incorporating other parameters



external to the SAM framework (i.e., elasticities in Table 4.3). GAMS/HERCULES

software was used to solve the CGE model and produced the results that replicated the

SAM database (base solution). Individual and multi-step combined policy simulations

were conducted and these results were then compared with the base solution.

The analysis of agriculture-led development in Thailand gave consideration to the

competitiveness of Thai agriculture in the international economy. Domestic policy

instruments included: increased agricultural productivity, government investment in

agriculture, and the reduction of agricultural export tåxes. The combination of these

policies was viewed as constituting an agriculture-led development strategy or ADLG.

The effects of protectionist measures afforded the agricultural sectors in industrial

nations, which create distortions in world prices for agricultural commodities, were

included in simulations. Revaluations and devaluations of the Thai currency (baht) were

also considered. The analysis began with simulations of each policy shock, and then

continued with further simulations of ADLG in combination with the international policy

scenarios. The next section of this chapter discusses the major findings of this study,

followed by the limitations of CGE model. The last section provides some concluding

remarks.

7.2 Major Findings

Each domestic policy was expected to cause enhanced agricultural growth, and

possibly have adverse effects on the nonagricultural sectors. Moreover, the combination

of these policies (including external shocks, i.e., change of world prices for agricultural
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commodities), may have stimulated, or insulated, the agricultural sector from shocks. A

particular poticy may be a substitute or complement with other policies. As a result,

unintended or side effects were always accompanied by the intended effects of policy

simulation.

The impacts of policy changes on the Thai economy depended on the magnitude

of each policy and/or external shocks, or the magnitude of a combination of policy

shocks, and the model assumptions. Each model had varying degrees of success. Model

I rendered slightly different results from Models II and III which generally produced

similar results. The following is a summary of the findings.

An increase in agricultural productivity in the base period stimulated agricultural

growth and in turn overall economic growth in all three models. The observed shift in

income distribution was ambiguous for Models II and III, but in Model I income

distribution shifted in favor of urban households.

An increase of government investment in agriculture over the base period stightly

stimulated overall economic growth, but slightly reduced agricultural growth for all

three models. This was mainly due to disproportionate government investment (biased

to industry) in the base period. Income distribution shifted in favor of rural households

in Models II and III and against rural households in Model I. However, agricultural

growth was possible if the government significantly increased its investments in

agriculture (at the expense of other sectors).

A reduction of agricultural export taxes in the base period stimulated agricultural

growth and slightly increased overall growth in all three models. Income distribution in

124



all three models shifted in favor of rural households.

Lower world prices for agricultural commodities in the base period had

contractionary effects on agriculture and overall economic growth in all three models.

Income distribution in all three models shifted in favor of urban households.

A rise in world prices for agricultural commodities in the base period had

expansionary effects on agriculture and overall economic growth in all three models.

Income distribution in all three model shifted in favor of rural households.

A revaluation (appreciation) of the baht in the base period had contractionary

effects on agriculture for Model I and expansionary effects in Models II and III. Overall

economic growth declined in all three models. Income distribution shifted in favor of

urban households in all three models.

A devaluation of the baht in the base period had slight expansionary effects on

agriculture in Model I and contractionary effects in Models II and III. Overall economic

growth increased in all three models. Income distribution shifted in favor of rural

households in all three models.

Agriculture-led development in Thailand (the simultaneous combination of

increased agricultural productivity, government investment in agriculture, and the

reduction of agricultural export taxes) effectively promoted agricultural growth and

overall economic growth in atl three models. Income distribution shifted in favor of

rural households for Models II and III, and against rural households in Model I. When

the agriculture-led development strategy was in place and world prices for agricultural

commodities were assumed to be lower than in the base period, agriculture{ed
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development sustained agricultural growth in all three models. However, income

distribution shifted in favor of urban households in all three models. In contrast, if world

prices for agricultural commodities were assumed to be higher than in the base period,

agriculture-led development again increased agricultural growth and overall growth, but

income distribution shifted in favor of rural households in all three models. Thus, the

agriculture-led development strategy appeared to be both plausible and feasible for

Thailand.

In summary, each policy that enhanced agriculture generally also had positive

effects on the contribution of the agricultural sector to GDP growth. Income distribution

shifted in favor of rural households particularly in Models II and III and agricultural

exports also increased. At the same time, the effects of these policies were more or less

offset by growth in other sectors of the economy. When all production sectors of the

economy were given equal opportunity to experience a positive shock, i.e., devaluation

of the baht or an increase in world prices of all commodities, the contribution of

agricultural sector to GDP and to foreign trade tended to decline relative to the rest of

economy. As a consequence, the income distribution pattern shifted away from rural

households.

Government policies can delay the decline of agriculture for a certain period of

time. However agriculture is also affected by the world trade situation (trade

liberalization vs. protectionism which in turn affects national and international

comparative competitiveness among sectors/nations or managed trade). Since domestic

and external conditions are closely linked, agricultureled development strategy for
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Thailand may be one of many options in dealing with the outcomes of the GATI

negotiations.

From these findings, two important issues related to policy choices were revealed:

the state of an economy when it is subjected to shock(s) and the magnitude of those

shock(s). Aside from theoretical concerns with respect to CGE model, both of these

issues determine success or failure in the implementation and/or effectiveness of policy.

Policy-makers could analyze the state of the economy, intermittently, by updating the

database, and respecifying the CGE model under multi-step combined policy simulations.

This would track the current economic trends. The simulations would require policy-

makers to select magnitudes of policy and external shocks. The general rule is that many

intelligible policy simulation experiments are preferred over only a few experiments.

Appropriate policy choices can be drawn from experiments in accordance with the

prospects for the economy as perceived by policy-makers.

7.3 Limitations

The above findings were conditional on inductive-deductive arguments, which in

turn were contingent on the researcher's knowledge of theory and model building. The

limitations of the CGE framework are well-documented in Scarf and Shoven (1984),

Decauwé and Martens (1987), and Shoven and Whalley (1992).In applied work, such

as this study, the application of theory, vis-a-vis model building, is constrained by the

availability of data. The following discusses certain aspects experienced from this study.

(i) The structure of the CGE model constructed for Thailand was of a standard
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type. The SAM database was however too aggregated relative to the wide range of policy

issues facing the Thai economy and the agricultural sector in particular. This issue

required that a compromise be made with respect to the availability of data and model

formulation. However, this model could be expanded in parallel with the content of the

SAM database (if a more detailed database permits further disaggregation).

(ii) Atthough only one SAM database (1980) was used in this study, a SAM

database can be compiled for any year. Therefore many different sets of data (SAMs)

could be used in a study. Moreover, a SAM database may be compiled to test or support

different assumptions of the model.

(iii) The qualitative interpretation of the results of simulations will reflect the

underlying assumptions of each model. What is judged to be an appropriate policy for

an economy atapoint in time will depend on the perception of policy-makers/modellers.

Theoreúcal issues affecting the selection of closure rules for CGE models are widely

debated in the CGE literature.

(iv) Modelling approaches and model solving techniques may vary from one study

to another. Each approach and technique has its pros and cons. In this study, the TV

form via a SAM database was used and the model was solved by the GAMS/HERCULES

software.

(v) A wide range of policy/shock experiments can be performed. However to

accurately estimate the effects of a certain policy, the appropriate experiment must be

designed. There are no specific criteria for this task, knowledge may be gained from

repeated experimentation.
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(vi) Aside from the magnitude of shocks, functional forms and model

assumptions, the results of policy simulation depend crucially on the selection and values

of parameters. Certain parameters used for calibration and policy simulation had to be

drawn from outside the SAM framework since they could not be econometrically

estimated. In these cases, the literature and the best guess method provided estimates of

the parameters.

(vii) The results of simulations could not be statistically tested. Only a sensitivity

analysis, which involved changing model's assumptions and/or certain parameters, could

be conducted to determine the robustness of the results.

(viii) Most CGE applications, including this study, are limited with respect to the

real sector. Theoretical arguments for incorporating aspects of the financial sector into

dynamic CGE modelling have recently been developed.

(ix) A comparison of results from policy simulations across countries with

different time horizons and level of economic development should not be made per se.

Factors listed in points (i) - (viii), and the monetary and fiscal policy of individual

countries must be taken into account. This is the reason why most of the literature

focuses on the structural approach to modelling rather than model results.

In short, the CGE model in this study was a structural model designed for policy

analysis.s2 The model's limitations which were translated into different outcomes and

policy recommendations could be traced back to specific behavioral assumptions,

52 A static CGE model was
forecasting [see Adelman and

designed for short-run analysis. Thus, it is not used for
Robinson (1988); Grais (1981)1.
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empirical estimates, or fundamental differences in normative goals.

Above all, future applications of CGE modelling for Thailand should include a

refined treatment of income distribution among household groups and sectoral investment

with respect to the financial/capital market. This would require more data, modifications

of the model, and finally a comprehensive interpretation of the results.

7.4 Concluding Remarks

The CGE model represents a useful tool to quantitatively explore the relative

strengths of alternative policies on macroeconomic objectives such as sectoral growth,

income distribution, and foreign trade. Based on the simulation results, an agriculture-led

development strategy appeared to be plausibie for Thailand under conditions prevalent

in the early 1980s. However, any debate over the impacts of this strategy on the

economy is conditional on the model specifrcation (functional forms, assumptions, and

predetermined values), the magnitude of shocks, and the method of data collection.s3

53 Morgenstern (1963) discusses a number of issues

enquiry in economics.
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APPENDX A

A Base Year SAM 1980

Economy-wide models, such as the CGE model, require a consistent database that

provides a concise picture of production, income generation and distribution,

consumption, savings, investments and foreign trade. The data are usually drawn from

national income accounts, input-ouþut tables, and socioeconomic surveys. Data must be

compiled (aggregated or disaggregated) into production sectors, commodities, factors of

production, ild consumer groups according to issues to be investigated. The social

account matrix (SAM) provides a useful framework for this purpose.l

A SAM presents a set of consistent data which contains elements mentioned

above. This accounting framework is based on a matrix of receipts and expenditures. The

SAM shown in Table 4.2 is the SAM model, an expanded version the SAM dat¿base for

1980, which is compatible with the CGE model developed in Chapter ItrI. The SAM

database is expanded into a SAM model to reduce complications related to the

specification of the non-empty cells which link the column and row totals of a SAM.

This is a fundamental concept of the GAMS/HERCULES application to a SAM modei.

This appendix explains how a SAM organizes data for a CGE model. It then goes

on to describe how the model specif,rcation discussed in Chapter ffi (a two stage CES

production function, Figure 3.1) is combined with the SAM model (Table 4.2) in the

simulation using GAMS/HERCULES. In this illustration, only a part of the 'production

I At the outset of this research, a tentative SAM database 1985 (78 x 78) had been
complied under the outline mentioned above but the compilation could not be completed
within a suitable time frame. Thus, the SAM database 1980 drawn from Drud, Grais,
and Pyatt (1986) is used, and modified to be rhe SAM model (42 x 4Z), Table 4.2.



account' of rable 4.2 is used to explain the entire process of commodity and financial

flows.

Column 21 of the production account consists of two non-empty cells: 136 and

5 units represent the amount that the agricultural sector pays respectively to agricultural

and nonagricultural labor in the 'factors-of-production account'; similarly in columns 22

and 23 the industrial sector pays 40 and 52 units and the services sector pays 64.5 and

126.5 units respectively to agricultural and nonagricultural labor. Total agricultural labor

income is the summation of the values in the cells of row 1 (240.5 units) and total

nonagricultural labor income is the summation of the values in the cells of row 2 (1S3.5

units). I-abor income is then allocated to rural household (240.5 units) and urban

household (183.5 units) in columns I and2, based on their contribution to production.

This constitutes only a portion of total household income. Total rural household income

is the summation of the values in the cells of row 5 which equal to ZB9 units. Rural

households spend their income along column 5: 253 units for consumption; 2 units for

investment in firms; 4 units for income tax to government; and 30 units for savings.

Consumption expenditures of rural households (253 units) are shown in column 6:

agricultural commodities (103 units), industrial commodities (90 units), and services (60

units). These expenditures are in turn part of the income of producers (domestic and

foreign). Thus, the circular flow of money and commodities is completed. Other

accounts also follow a similar pattern. Some of these accounts represent transfer

payments. It should be noted that in this representation the column account pays the row

account.
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As previously mentioned, the values in column 2I (136 and 5 units) represent

agricultural and nonagricultural labor respectively. The two types of labor are combined

in the f,rrst stage of the CES production function to become 'aggregate labor'. Aggregate

labor (141 units) is then combined with agricultural capital (35 units) in the second stage

of the CES production function in column 24 to become 'composite value-added' (labor

and capital). Composite value-added (176 units) is then combined with the intermediate

inputs in column 27 (22 units of agriculturai commodities, 40 units of industrial

commodities, and 63 units of services) under the assumption of fixed coeff,rcients of

production, to yield the final agricultural commodity. Thus, the two stage CES

production function (Figure 3.1) is transformed into the SAM model (Table 4.2). To run

the model using GAMS/HERCULES, each above mentioned non-empty cell must be

specified. For example, CES is the specification for a consÍant elasticity of substitution

function and IO is the specif,rcation for a f,rxed coefficient. Examples of a base solution

and two policy simulations for Model III are provided in Appendix C.
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APPENDH B

Technological Change

In Scenario I, technological or productivity change in the agricultural sector are

assumed to be Hicks-neutral at the stage where agricultural capital (K) and aggregate

labor (L) a¡e combined in the CES production function. This can be represented by

equation (1).

O=A [ô K-P + (1-ô) L-PJ-t/P

With respect to technological change, equation (1) can be rewritten as:

ç.-e =n-e tôK-P+ (1-ô)t-pl (21

where K and L in equation (2) inco¡porate Hicks-neutral technological change governed

by the specific forms (natural exponential functions) represented in equation (3). Over

time both capital and labor become more efficient at the same rate.

K=e^t K
- 

ñF-L=¿"'" 
"

(3)

where: m : constant

[ : hme.

The CES production function under Hicks-neutral technical change can therefore be

represented by equation (4):

(1)



e*-p =Ã-P [ô s-ntP¡¡-o * (]--ô ) e -ntp L-Pf

ç,-e =J--e 
"-n¡¿p 

[ô K-p + (]- -ô ) ¿ -pl

e*=îe^E [ô f-p + (1-ô ) f -p] -ttp

and the efficiency parameter (A) becomes;

A=îe'E

Since the CGE model in this study assumes static general equilibrium, it may be

further assumed that e't is equivalent to a 5 percent change from the base value of

efficiency parameter 1Ã¡. first order conditions of profit maximization with respect to

capital and labor can be derived as follows:

for capital

(s)

(6)

_ ôp.
u-=7.AKL,

. aQ, --pe-mrpô(é1-(o*rlwnere ôK=^ e*.

then ô =

rÃPen'p(é¡o*r. e,.JAP encP

, rå) 
-(P+1) P
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and for labor

. 48.wnere -ãl

then (1-õ) =

'afr=* i

=î-Pe-ntp (r-ô) (f )-(o.tl
(71

,., 
^P ^mcgwñc

T o+7
wAPerEp(*)

g+

, rä) 
-(p+1) P

ô and p are constants, K and L are fixed in the case of Model I but Q. increases

from the base value, Q, due to technological change. In order to keep ô constant in

equations (6) and (7), either a decrease in ouþut prices (P) or an increase input prices

(r : rental rate, w : an aggregate wage rate) is required. This could happen within the

general equilibrium framework since Q., P, r, and w are endogenous variables and

simultaneously determined in the CGE model. The effects of technological change in the

agricultural sector on other nonagricultural sectors are represented by the elasticity of

substitution between agricultural and nonagricultural labor in the CES function.

Similarly, the rental rate of nonagricultural capital is determined by the elasticity of

substitution between nonagricultural capital and aggregate labor.

In Model II when the nonagricultural wage rate is fixed to allow unemployment;

P, L, Q. and w must adjust to maintain the constant value of ô [equation (7)]. This

happens through changes in L and w; where L and w are the respective aggregates of

combined agricultural and nonagricultural labor and wage rates in the CES function.

Since w will likely increase, and thus is derived from the agricultural wage rate, the
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demand for nonagricultural labor may increase to substitute agricultural labor. In sum,

increases in L and w are caused by nonagricultural labor and the agricultural wage

respectively whereas the ouþut price will likely decrease or both are the case. In the

same way, an increase in the rental rate of agricultural capital in equation (6) will have

an impact on the substitution between aggregate labor and capital in the agricultural

sector and in nonagricultural sectors through the elasticities of substitution. Under fixed

nonagricultural capital, the rental rate will likely increase.

When the return on nonagricultural capital is determined on the basis of the fixed

share of the total value of output produced (under the assumption that nonagricultural

sectors produce below their capacities) and incorporated into Model II, the result is the

structure of Model III. Thus, return on capital increases and corresponds with an

increase in output. Again, the interaction between agricultural and nonagricultural sectors

operates through the elasticities of substitution as a result of technological change in

agricultural sector. As in the previous two models, P, L, Qr, w, r in the agricultural

sector must adjust; agricultural wages, and the level of employment in nonagricultural

labor will likely increase as well as the rental rate in the agricultural sector in order to

keep ô in equations (6) and (7) constant.
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APPENDD( C

Base Solution and Simulations

The analysis is based on three different CGE models (Models I, II, m). These

models are simulated by using GAMS/HERCULES software (Drud and Kendrick, 1990).

Each model is subjected to seven individual policy simulations and two multi-step

combined policy simulations. Altogether, there are twenty-seven scenarios. The results

of policy simulation are analysed with respect to the base case and a comparison among

models is made. This appendix provides three examples of the simulation of Model IIL

.{ppendix Cl: Base Solution of Model III

Since the base solution is identical for all models, the results from the base

solution presented in Tables 6.L - 6.10, under the column heading "base".

Appendix C2: Scenario III of Model III

In this case agricultural export taxes a¡e reduced by 30 percent in the base period.

Results of this simulation are presented in Table 6.3, under the column heading "Model

TTT''

Appendix C3: Scenario Vtr of Model III

In this the Thai currency OahÐ is devalued by 5 percent in the base period. The

results of this simulation are presented in Table 6.7, under the column heading "Model

ffI".
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Base Solution of Model III
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ALIAS (AtC,ACCP);

ACROHYIIS ñF

NIIF

IIIST

IilSTC

AC

TAX

R0ll

AËRICULTURAL LAEOR

HOIIAÊRICULTURAL LABOR

AÊRICI'TTIHAT CAPITAL

IIOIIAÊTICULTURâT CAPI TAL

RITRAL H(IUSEII{}TD IIICOIIE

RURAL HOUSEHOLO COHSUITPÏIOH

URBAII I{IUSEHOLD INCOHf

URBAH HOUSEHOLD COI{SUIIPTIOH

FIRËS M CORPMATES

Ê0vERilfrEr{T Il.|coHE

ËotJERilñ€HI ColrslJllPf I0ll
IIIOIRECT TAX

RURAL H{]USEHOLD SAt,II{ÊS

URBAI{ HÍ}USEII(}LD SAiJIIIËS

FIRn SAIJIilÊS

G{]I',ERHIIEIIT SAVINÊS

RURAT HOUSEHOLD II¡i/ESTIIEI{T

URBAII HOUSEHOLD IIIVESTI{EIIÏ

FIRII IHiJESTIIE}IT

60lJERI{IIEIIT Il|VESTTEI{T

LAEOR tlALUE ADDED FOR A6RICULTURE

LABOR VALUE ADDED FOR IIIDUSTRY

LABOR VALUE ADOED FOR SERIV|ICES

I,ALUE ADDED FOR AERICULTURE

VALUE ADOEO FOR II{DUSTRY

IJALUE ADI}EI) FOR SER'JICES

AÊRICULTURAL ATÏIVITY

IIIDUSTRIAL ACTIr,ITY

SERI/ICE åCTIVITY

DOITESTIT A6RICULTURAL COIIITODIÏIES

AÊRICULTURAL COITIIOO I T IE5 EIPORTEO

AËRICULTURâL COIIñODITIES II{PORTED

AËRICULTURAL COITPOSITE COIIIIODITIES

DOIIESTIC IIAIIT'FACTURED COIIHODITIES

H¡{I{UFACTURED COIIIIODITIES €IPORTED

ITAITUFACTUREI) CI]ITIIODITIES II'IPORTEl}

IIA}IUFACTURED COIIPOSITE COHI1ODIT IES

DOIIESTIC SERVICES

SERi,ICES EIPORTED

SER'JICES II{PBRÏED

coilPtlslTE sERvlcEs

REST OF THE IIORLD /;

IiARKET FACTÍ]R ACCOUIIÏ

ITOII IIARI(ET FACTI]R

IilSTITUT¡01{5 Illc0llE ACCoUIIT

IHSTITUTIOHS COI{SUITPTIOtt ACCOUHT

ACTIlJITY OR COITIIODITY ACCOUHÏ

IIIDIRECT TAT ACCOUIIT

REST OF THE IIORLO ACCOUIIT
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5i
58 O gUilATITY FIXED

59 }|P PRICE FIIEO AS }IUHIRAIRE

60 P PRICE ET(IGE}IOUS

6l
62 CES CES PRODUCTI|III FTIIICT¡I]H SPECIFICATIIIII

63 ETPORÍ ETPORT D€IIAIIO FRÍ]II THE REST Of THI IIORLD

64 FETO ETOÊEHOIJS III F{IREIËII EXCHAIIGE

65 IOIST IHC{IIIE DISTRIBUTIOII SP€CIFICAÍIOII

66 IITPORT PAYIIÊIIT FOR II{P{IRTS

67 IO IIIPUT-OUTPUT SPECIfICATIOH

68 ITAT IHDIRECT TAI SPECIFICATI{}I{

69 LES LIIIEAR ETPEIIDITURE SYSTEII SPECIFICAÏIOH

70 IIARKUP ITARKUP O'JER AIIO ABO\|E COST

7t 0EI0 FIXED 0UAllllTY CoilSUltPTI0ll SYSÏEtt

72 OSHR FIXED gUAilTITY SHARE COIISUñPTIOI¿ SYSTEII

73 rEX0 Ex0Ê€ll0us Ts0L

74 UHSPEC UI{SPECIFIED 0R RESI0UAL¡

75

76

77 TABLE SAt{(ACC,ACC) St]CIAL ACC0UHTIt¡Ë IIATRIÍ

78

79 A6-LABOR IiË-LABOR A6R-CAP iiONAÊ-CAP RU-H-I¡¡C

80

8l RU-H-tt{C 240.5 25 20

82 RU-H-C0H ?53

83 UR-H-iltC 183.5 l0 4l

8{ FIRttS 78 2

85 60VT-ItlC 4 4

86 RU-H-SAV 30

87

88 + RL-I|-C0H UR-H-ll{C UR-!|-C0I{ FIRIiS ÊtlVÏ-lllû

89

90 RU-H-IHC I .5

9t uR-H-ll{c 3 .5

92 UR-H-C0ìI 190

93 FIRHS { l0

9{ G0\|T-INC 5 l0
9s ÊovT-c0lt 93

96 UR-H-SAV 42

97 FIRH-SAI, 80

98 Ê0I/T-SA(J 3

99 AÊR-Cot'lP 103 29

t00 It{D-coñP 90 103

tot sER-coltP 60 s8

102

103 + ËovÏ-c0il II{DR-TAX RU-H-SAV UR-H-SA'J FIRII-SAV

l0{
t05 60t,Ï-lxc 7l
t06 RU-H-lìlv

107 UR-H-lilli,

t08 FIRIt-llrv
109 60t/T-lt{v

I t0 IND-C0IiP I
llt sER-C0HP 75

t8
22

60

t2 20 20
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n2
I13 + ÊO'JT-SAV RU-H-INV UR-H-ITV FIRI{.IiltJ GOIJÏ-IHiJ

il4
lts ÊovT-lilv 3

il6AÊR-t0HP 4 I 5 9

il7 I}|D-C0HP 14 2t 55 80

il8
I19 + VA-L-AÊR VA-L-IHD VA-L-SER \,A-KL-AÊ VA-KI-IH

120

tzL AÊ-LAB0R 136 {0 64.5

t22 il6-LA80R 5 52 126.5

123 A6R-CAP 3s

124 il0HAÊ-CAP 6t

t2s VA-L-A6R l4t
126 t,A-L-lllo 92

127

128 + VA-|(L-SE ACT-A6R ACT-II{I} ACT-SER A6R-I)[1II

129

130 n0ìrAÊ-cAP 82

t3t iltDR-TAI 2

r32 VA-L-SER l9l
t33 tJA-KL-46 176

t34 lJA-l(L-n 153

135 \|A-KL-SE 273

136 ACT-AÊR 227

t37 AËR-C0llP 22 47 12

r38 IND-C0IiP 40 232 49

t39 SER-C0|IP 63 89 ll4
140

I4I + AËR-EXP AÊR-IñP A6R-CO}1P IHD.I)OI{ IND-ETP

t42
I43INDR-TAT 3 I 29

I44 ACT-AÊR 74

1{5 ACT-lltI) 462 59

t{6 AÊR-001t 229

I{7 AËR-II{P 3

t{8 REST-0-ll 2

t49

150 + IÌlD-lllP lllI)-c0HP SER-001{ SER-EIP SER-lllP

l5t
r52 IÌ|0R-IAI 19 17

t53 ACT-SER 416 32

ts4 IÌlD-D0lt 491

t55 IHD-lllP 201

156 RESI-0-lf 182 26

157

158 + SER-C0|iP RtST-o-lJ

159

160 RU-H-INC 2

16I UR.H-INC 3

t62 G0VT-lilC 3

t63 ÊovT-lllv 34

164 AÊR.ETP 77

165 IHD-ETP 59

166 SER-D0tt 433
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167 SER-ETP 32

168 SER-IñP 26¡

169

t70 TABLE SPEC(ACC,ACC) SPECIFICATI0T{ TABLE

til
172 A6-LABÍ1R H6-LABOR A6R-CAP I{Í]HAÊ-CAP RU-H.II.IC

r73

174 RU-H-IHC IOIST IDIST IDIST

t7s Ru-H-col{ I0lsT
I75 UR-H-IHC IDIST IDIST IDIST

177 FIRIIS IDIST IDISI
178 GOIJT-IIIC IDISÏ IDIST

t79 RU-H-SAV IDISI
180

t8l + R[J-H-C0H UR-H-lllC UR-H-C0N FIRHS 60I,T-I¡¡C

t82

I83 RU-H-I}IC IDIST TEXO

I84 UR-H-IHC IOIST ÏETO

185 UR-H-C{]I{ IDIST

186 FIRHS IOIST TETO

I87 6[1VT-II{C IDIST IDIST

t88 ÊovÏ-c0il IJNSPEC

I89 UR-H-SAV IDIST

I9O FIRñ-SAV IDISÏ

tgl 60tJT-sAv UHSPEC

192 A6R-C0lrP LES LES

193 I}II)-COHP LES LES

194 StR-C0iP LES LtS

195

196 + 60VT-C0ll IHDR-TAI RU-H-SAV UR-H-SAU FIRII-SAV

t97

I98 GOIIT-IHC IDIST

I99 RU-H-I}IV IDIST

2OO UR-H-INV IDIST

2OI FIRII-II{V IDIST

202 6Ol/T-Il{V IDIST IDIST IDIST

203 II|o-C0|P eEI0

204 SER-C0IiP 0EX0

205

206 + GOVT-SAV RU-H-IHV UR-H-IIIV FIRH-IIII, 6f]ÌJT-INl,

207

208 ÊotJT-lllv IDIsT

209 AGR-COIIP OSHR OSHR OSHR OSHR

2IO IIID-COIIP OSHft OSHR OS[|R OSHR

2tl
212 + VA.L-A6R [/A-L-IIID VA-L-SER VA-KL-46 I,A-KL-IH

2r3

214 AÊ-LABOR CES CES CES

2t5 ilG-LAB0R tES CES CES

216 AÊR-CAP CES

217 IIOIIAÊ-CAP IIARKUP

218 VA-L-A6R CES

2t9 ttA-L-lllD I0

220

221 + VA-KL-SE ACT-AÊR ACT-IHD ACT-SER AÊR-DOñ
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222

223 IIOHAG.CAP HARI(UP

22+ INDR.TAX

225 VA-L-SER I0
226 VA-KL.AÊ

227 tJA-l(L-lll

228 VA.KL-SE

229 ACT-AÊR

230 A6R-C0HP

231 Ir{o-cor{P

232 SER-CoHP

IO

IO

IO

I0 l0 I0
IO I(1 IO

If] If] IO

ITAT

IO

,1?

23{ + A6R-EXP A6R-IñP A6R-COHP IND-D[]H IHI)-EXP

235

236 II{DR-TAT ITAT ITAX IÏAX

237 ACT-AÊR IO

238 ACT-IIID I{] If]

239 ¡|ÊR-00H CES

240 AGR-illP CES

2{I REST-O-H IñPORÏ

242

243 + IND-IÌIP IND-COIIP SER-D[]}I SER-EIP SER-IHP

244

245 II{DR-TAX ITAX

2{6 ¡{CT-SER

247 IND-DOñ

248 Il{0-mP
249 REST-O-H IITPORT

250

251 + SER-C0IIP REST-o-td

252

253 RU-H-tilC FEX0

254 UR.H.IIIC FETO

255 Ê0Vr-tNC FtX0

256 Ê0VT-il{V UHSPET

257 AËR-EXP ETPI]RT

258 IHD-ETP EXPORT

259 SER-00ñ CES

260 SER.EXP EXPORT

261 SER-IIIP CES;

262
263 SET ACCEX(ACC) EXPoRT Ct]lltt0DlTIES /A6R-EXP,lt{D-EIP,SER-EXP /
264 Cf]ltPS(ACC) CofililTTED C(]NSUñPïl0ll /A6R-C0llP,lfll}-Ct]ltP,sER-ColtP/

265

256 PARAHETER ETAS(ACCEX} ELASTICITIES t]F DEIIAIID FOR ETPORTS /AÊR-ETP =

6.ot
267 IIID-EIP = 2.6, SER-EXP = 2,3 I
268 ALPHARU(COIIPS) IIINIIIUII COI{SUIIPTION FOR RURAL HH /å6R-COIIP =

86.{,
269 ll{I)-C0ñP = 67,2t SER-C0IiP = 38.{ /
270 ALPHAUR(C0ËPS) llllllñUll C0llSUllPTl0lt FtlR URBAI{ HH /AÊR-C0ltP =

21.0,
271 Ifl0-C0llP = 56.0, SER-C0IIP = 42,0 I
272

273 I DEFIIIE AIID FILL THE CELL TABLE:

I TAT

IO ltl
CE5

CES

IilPORT
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2t4
275 PARAñETER ûT(åCC,ACC,r) CELL TABLE;

276

277 CT(åCC,ACCPT'TBASE') = SAll(ACtTACCP);

2lg CT(AÛC,ACCP,'SPECS') = SPEC(ACCTACCP);

279 CI(ACCEX,'REST-0-lf"'ETA') = EÏAS(ACCEI);

280 CT(C0llPS,'RU-H-C0ll','ALPHA') = ALPHARU(C0ltPS);

281 CT(C0llPS,"IJR-H-C0H"'ALPHA') = ALPHAUR(CtlHPS);

282

283 TABLE AI(åCC,I) ACC0Ullï TABLE

284

285 TYPE FIT 516ñA E

286 A6-LAB(!R I{F O

287 itË-LåB0R ],lF P

288 AÊR-CAP l{f 0

289 IID||AG-CAP l{IiF

290 RU-H-IHC IIIST

29t RU-H-CoN II{SÏC

2J2 UR-H.INC IilST

293 UR-H-C(lll INSTC

294 FIRñS IHST

295 Ëo|/T- I lrlc I NST

296 60VT-C0H Il{STt

297 IilIiR-TAT TAX

298 RU-H-SAV IilST

299 UR-H-sAV Il{Sï

300 FIRL-SAV lÌlST

301 Ë0l'T-sAv If{sT

302 RU-H-ll| NSïC

303 UR-H-lt{V II{STC

304 FIRI'l-lltv IliSTC

305 60'JT-INV INSTC 0

306 iJA-L-A6R AC 0.4 EPS

307 l|A-L-Iì'|D AC 0.6

308 VA-L-SER AC 0,5

309 I,A-KL-AÊ AC 0.8 EPS

310 vå-l(L-lll Ac

3rM-I(L-SE AC

3I2 ACT-AÊR AT

3t3 ACT-I||D AC

3r4 ACÍ-SER AC

3I5 A6R-DOH AC

316 AËR-ETP AC

317 AÊR-IIIP AC

3t8 AÊR-ColtP AC 0.9

3t9 IHD-00ñ AC

320 IIID-EIP AC

32I II{D-II{P AC

322 IllD-CollP Ac 1.5

323 SER-D0ñ AC

324 SER-EIP AC

325 SER-lllP AC

326 SER-C0|1P At 3.0

327 REST-0-lf R0lf NP;

328
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329 PARAT{ETER TI}TALS(ACC,r) ACC0UHT TOTALS Atll) IHBALAIICES F0R THE SAH;

330

331 TÍ}TALS(ACC,'R0I|-T0TAL') = SUll(ACCPTSAñ(ACC'ACCP));

332 T0TALS(ACCP,'C0L-T0TAL') = SUH(ACCTSAI{(ACC'ACCP));

333 TÍ}TALS(ACC,'I}IFFEREIICE') = T0TALS(ACCr'R0H-T0TAL') -
T0TI{LS ( ACC, 'C0L-I0TAL') ;

334

335 *I)ISPLAY 'CHECK FflR BALAHCE 0F BASE SAll: 

" 
T0TALS;

336

337 HODEL ñODEL3 AGRICULTURAL DEI{AND-LED-6ROI{TH FOR THAILA}ID

338 / ACC, AT, tt /;
339

340 *DISPLAY 'ACC0UHT Al{I} CELL TABLES BEF0RE S0LVE:" AT' CI;

34t

342 SOLVE I'IODEL3 USII{6 HERCULES;

343

34{ I)ISPLAY 'ACC0ul{T A}lI) CELL TABLES AFTER FIRST S0LVE: 

" 
AT' CT;

3{5



ÊAñS 2.05 PC AT/Xï 92107107 07:57:24 PA6E

It0D€13: AÊR I CUL TURAL -0EHAH D -tË D -ËR0H TH

SYñBOL LISÏI}IÊ

TYPE REFEREHCES

ACRHI{ DETLARED 5{ DEFI}IED

307 308 309

54 REF 306

310 3r r 312

3t6 317 318

322 323 324

AC

sYH80t

ACC

313

319

3l{ 315

320 321

325 326

SET DECLARED { DEFIIIED

2t77 21170 263

278 283 329

338 342 C0ilTRoL

332 333

SET DECLARED 263 IEFII|ED

279 CollTR0L 27i
SET DECLARED {8 REF

{ REF 48

26{ 2*215 277

331 332 21333

217 278 331

263

277

266ACCEX

ACCP

ALPHARU

ALPHAUR

AT

cts

COHPS

cï

ETAS

ÊTPORT

FETtl

IOIST

II{PORT

I ItST

I ilSïC

IO

I TAT

LES

I.IARKUP

ilF

332 C0ì|TR0L 277 278

PARAI{ DECLARED 268 DEFII{ED 268

PARAñ DECLARED 270 DEFIIIED 270

REF

278

33t

REF

REF

REF 290

299 300

REF 29I

304 305

REF 2I9
229 31230

21246

REF 224

REF 2*192

REF 217

331

11t

280

28r

342PARAII DECLARED 283 DEFIHED 283 II{PL-ASII

REF 338 344

ACRNH DECLARED 62 DEFI||ED 62 RTF 3T2I4

31215 216 2t8 239 240 ?47

2{8 259 261

STT DECLAREO 26+ DEFINED 264 REF

270 280 281 CoNTRoL 280

PARAñ OECLAREO 275 IIIPL-ASH 342 ASSIËÌIED

278 279 280

344

PARAñ DECLI{RED 266 DEFIIIED

ACRIIñ DECLAREO 63 DEFITEO

258 260

ACRNñ OECLi{RED 6{ OEFII{ID

254 255

ACRI{II OECLAREI} 65 I)EFIIIED 65 REF 3TI74

175 31176 2*177 21178 179 183

184 t85 186 21187 189 190

198 199 200 201 3*202 208

ACRNIT DECLARED 66 DEFIHED 66 REF 2{I
2*249

ACRNII I)ECLARED 52 DEFII¡ED

292 294 29s

30t

ACRHIT DECLARED 53 DEFIiiED 53

293 296 302 303

ACRIIH DECLAREO 67 DEFIIIED 67

225 226 227 228

3f231 31232 ?37 21238

ACRNI1 OECLAREO 68 DEFIIIED 68

31236 212{5

ACRHIT OECLAREO 69 DEFII|ED 69

2*193 21194

åCR}II{ DECLARED 70 OTFII{ED 70

223

ACRIIII DECLAREO 50 OEFIIIED

287 288

268

28t
217

338

279

257

2s3

28I REF

266 RtF

63 REF

6{ REF

52

298

50 REF 286



ËAñS 2.05 PC AT/XT 92107107 07¿57t24 PA6E 9

ll0DEL3¡ AÊR I CUL I U R AL - DE H A H 0 - L E D - 6 R0t'l 1 l|

SYITBDL LISTII{Ë

SYñ8OL TYPE REFEREHCES

ñODEL3 HODEL DECLARED 337 DEFIIIED 338 REF 342

TIIF ACRIIII DETLåRED 5I OEFIHED 5I REF 289

HP ACRHII DECLARED 59 DEFIHED 59 REF 327

P ACR}IH DECLARED 60 DEFIHED 60 REF 287

O ACRIIH DECLARED 58 DEFIIIED 58 REF 286

288 305

OEX(] ACRI{II DECLARED 7I DEFII{ED 7I RTF 203

204

ASHR ACR}II{ DECLARED 72 DEFIHEO 72 RET 4T209

{ 1210

ROH ACRI{II DECLARED 56 TEFII{EO 56 REF 327

SAH PAR/{H DECLARED 77 DEFII|EO 77 REF 271

331 332

SPEC PARAH I)ECLi{REO I7O DTFINEI} I7O RTF 278

TAT ACRIII'I I)ECLAREI} 55 DEFIIIED 55 REF 297

TTTO AüRIIII OECLARED 73 DEFII{ED 73 REF I83

184 186

TOTALS PARAI1 OECLARED 329 ASSIGHED 33I 332 333

REF 2*333

UHSPEC ACR}III OECL¡|RED 74 OEFIilED 74 REF I88

t9r 256

SETS

ACC ACC(]UI{TS

A|]CEX ETPORT COI'IHOOITIES

ACCP ALIASED ITITH ACC

c0nPS ColllltTTE0 collsultPTI0l{

ACROt{YIIS

l{C ACTIiJITY OR C{]ITIIODITY ACC{]UNT

I]TS CES PR(]DUCTIO}I FUIICTIOI{ SPECIFICATIOH

EXPORT ETP(]RT DEI1AIID FROII THI REST OF THE IIORLD

FETO ETOÊEIIOUS IH FOREIGH ETCHAIIÊE

IDIST INCOITE OISTRIBUTIt}II SPECIFICATIOII

IñPORT PAYIIEIIT FtlR IIIPORTS

II{5T IHSTITUTIO}IS IHCOITE ACCOÌJHT

INSTC IHSTITUTIT}|S COTSUITPTIOII ACCOUI{T

IO INPUT-OUTPUT SPECIFICATI{}II

ITAT IHDIRECT TAT SPECIFICATIOII

LES LIITEAR ETPEIIDIÎURE SYSTE}I SPECIFICATIOt,|

IIAR|(UP IT|{RKIP Oi/ER AHD ABOVE COST

}tF ITARKET FACTOR ACCOUIIÎ

HIIF IIOH IIAR|(ET FACTOR

NP PRICE FIXED AS I{UIIERAIRE

P PRICE EIOGENOUS

O OUI{ATITY FIXED

OETO FITED OUAI{IITY COIISUITPTIOII SYSTTI{

PSHR FITED OUAHTITY SHARE CÍ]IISUIIPTIOi| SYSTEñ

ROII RTST OF THI IIORLD ACCOUHT
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SYIIBOL LISTIIIË

ACROI{YHS

TAT IIIDIRECT IAT ACCOUIiT

TETO EIO6EI|OUS ÏSOL

UI{SPEC UIISPECIFIED OR RESIDUAL

PlqRAIlETERS

ALPHARU ñIHII{UT COI{SUI{PTIOII FOR RURAL HH

ALPHAUR IIII{IHUX COHSUNPTIOTI FOR URBAH HH

AT ACCOUIIT TABLE

CT CELL TAELE

ETAS ELASTICITIES OF DEIIAI¡O FOR EXPORTS

SAI1 SOCIAL ACCOUilTIIIÊ IIATRIT

SPEC SPECIFICATION TABLE

ÍOTALS ACCOUIIT TOTALS AHO IIIBALA}iCES FOR THE SAH

ñODEL5

IIIII)EL3 A6RICULTURALDEñAIID-LED.GROI{THFt]RTHAILANI}

C0HPILAII0Ii TII{E = $.172 HIHUTES
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IIODEL STATISTICS SOLìJE I{ODEL3 USINË HERCULES FROI{ LII{E 342

HOOEL STATISTICS

ACC0|JìiTS 42

ELETEIITS IH ACCOU||T TAELÉ 56

ELEI{EI{Ts IT CELL TABLE 2II

EIECUTI0H TIHE = 0.222 HINUTES
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SOLUTION REPORT SOLVE IIODEL3

92107107 07:58:00 PAÊE

DEI{AHO-LED-ÊR{]HTH
USIll6 HERCULES FROH LINE 3{2

t2

H E R t U L E S VerEion l.l4 froo 92102106

Copyright (C) AR|(I Consulting and Developaent A/S

Eagsvaerdvej 246 A

DK-2880 Bagsvaerdr l)enaark

Serial nu¡ber 166

Licensed to: Sa¡art liits¡er
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SAä STATISTICS: ACC0U¡|TS CELLS

BEFORE EXPAIISIOH 42 IOI

AFTER ETPAHSIOH 44 IO9

ñtlDEL STATISTICS:

l,ARIABLES

P-tJARIABLES

O-VARIAELES

Y-tJARI¡AELES

T-'JARIABLES

C.VAR IAELES

RES IDUAL

TflTAL

EOUATIOIIS

ROII EOUATIOHS

COLUITH EOUATI{]HS

Pro=Y E0UATIoilS

T(I,J) EEUATIt]NS

cil,J) E0UAItol{S

FIXEI} IJARIABLES

HUITERAIRE

TOTAL

TOT¡|T

3{
a1

4{
109

72

I
293

TOTAL

44

35

104

72

4

I

293

EXPLI C I T

aa
i¡¿

44

109

IÌIPLICIT
,
L

??

0

1,)

I
t86 107

EXPLICIT IHPLICIT

44

Jì
330

l0{

iJARIABLES EOU¡{TIOllS IIIBALAICE

18180
93930

EXO6ENOIJS

2

3

0

t¿

4

I

tB6 107

VARIABLE AIIO EOUATIO}I EALA}ICE BY IIAJOR ACCf}UilT TYPE:

(OELLS ARE CÍ}UìITEI} lllÏH THEIR C0LUltN' EICEPT IH

REST OF IIORLD ACCOU}ITS IIHERE CELLS III I||STIIUTIOilS

ROI{S ARE COUNTED }IITH II{sTITUTIONS)

FACTORS

I}ISfITUTIONS

åCT I t/ I T IES/COITIIODIT I ES/

REST.OF-I{ORLO

INDIRECT TAXES

NUIIERAIRE/RIS IDUAL

TOTALS

SIZE 0F LARûEST SlllULlAtlE0US BL0CK: 167

TOTAL l¡UllBER 0F SPIKES: B

0

0

0

t79
7

I

293

179

2

t

?93
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6 D P SUIIHARY

ÊDP AT FACTOR COST

HET INOIRECT T¡{TES

IHCOñI EFFECT

FIH/{L IJSI

EXPORTS

I IIPORTS

ÊDP AT IIARI(EÍ PRITES

TERIIS OF TRADI

6ROSS DOIIESTIC INCOñE

RESÍ]URCT ÊAP

SOLUTIOH

CURRENT COHSTAHT PRICE

PRICES PRICES IIIDET

602.000 602.000 r.000
71.000 7t.000

.000

715.000 7ts.000 t,000
t68.000 168.000 1.000

-2r0.000 -210.000 1.000

673.000 673.000 t.000

,000

673.000 673.000

42.000 {2.000

EASE

602.000

7 I .000

7t5.000
168.000

-2 10.000

673,000

673.000

42. 000

ETIT .- FIIIAL SOLUTIOI{ FOUllD

TII1E STEPS {
NEI¿TI]N ITERATI{IITS O

SOLUTIOH TIIIE .I48 TIIIUTES

IIORK SPACE USED 2642 IIORDS.

HORK SPACE A'JAILåBLE 28880 HÍ]ROS,

SOLUTIf]l{ SUTIIARY

AÊ-LABOR

II6.Li{BOR

A6R-C/qP

il0||AÊ-cAP

RU-H-It{C

RU-H-COH

UR-H-IIIC

uR-H-C0tl

FIRIIS

60vT-mc
G0vT-c0il

INDR-TAT

RU-H-SA|J

UR-H-SAtJ

FIRIl-SA|,

Ê0vr-sAv

RU-H-II{t,

UR-H-IIIt/

PSOL

1,000

1.000

1.000

1.000

1.000

r.000

0s0L

240.500

t83,500

35.000

253. 000

I 90.000

83. 000

r8,000

22.000

YSOL

1.000

1,000

240.500 240.500

183.500 t83.500

35.000 35.000
143.000 143.000

289.000 289.000

253,000 253.000

241.000 2{t.000
t90.000 r90.000

94.000 94.000

97.000 97.000

83.000 83.000

71.000 71.000

30.000 30.000

{2.000 42.000

80.000 80.000

3.000 3.000

18.000 18.000

22.000 22,000
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FIRH-I}IV

Ê0vT-nv
l,A-L-AÊR

VA-L- I IID

vA-L-SËR

I,A-KL-AÊ
lJA-KL- IÌ{

VA-KL-SE

ACI-AÊR

ACT- I ND

ACT-SER

A6R-D0rl

AGR-EXP

A6R-IHP

A6R-COHP

INl)-DtlIt

IllI)-ETP

I |{I)- I ItP

IftD-rl0||P

sER-00tl

SER-EIP

SER- I IlP

sER -|]0t{P

RtsT-0-tl

SOLUT

PSl]L

t.000
1.000

I ,000

1.000

1.000

1.000

t.000
I .000

t.000
t.000
1.000

1.000

t ,000

r.000

1.000

1.000

1.000

1.000

I .00û

1.000

I .000

1.000

t ,000

t.000

0st]L

60.000

89.000

14r.000

92.000
19t.000

176.000

t53.000

273.000

301.000

521.000

448. 000

229,000

77, 000

3. 000

232.000

491.000

59.000

201.000

692.000

433. 000

32, 000

26.000

459, 000

IOH SUññARY

YSOL YBASE

60.000 60.000

89.000 89.000

t4r,000 141.000

92,000 92,000

t9t,000 19t.000

176.000 176.000

153.000 153.000

273,000 273.000

301.000 30t.000
521.000 521.000

448.000 448.000

229.000 229,000

77.0ù0 77.000

3.000 3.000

232,000 232.000

49r.000 491.000

59. 000 59 . 000

201.000 201 .000

692,000 692,000

433,000 433.000

32, ûù0 32,0ù0

26.000 26.000

459.000 459.000

210.000 210.000
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344 ACCOU}IT Al{D CELL TABLES AFTER FIRST SOL\IT:

A6-LABOR

IIÊ-LAB(lR

AGR-C¡{P

It0ilA6-CAP

RU-H- I IIC

RU-H-C0t{

UR-H-IIIC

uR-H-C0tl

rIRilS

60vT- INC

60vT-c0tl

INDR-T/{X

RU-H-5Al/

UR-H-SAt/

FIRII-SAlJ

G0vI-sAv

RU-H- I NV

UR-H- IIIV

FIRII-INV

60vT- Iftv

VA-L.A6R

'JA-L-II{D
VA-L-SER

VA-KL-AÊ

VA -KL.I I{

t,A-KL-SE

ACT-AÊR

AIT- IHD

ACT-SER

ÀrìR-00tt

l{6R-TTP

AÊR.II{P

A6R-COHP

IHD-DtlII

IND-EXP

Il|O- IIIP

IHI)-C0ñP

sER-00il

SER-ETP

SER- I TP

sER-C0t'lP

RESI-0-n

PSOL

1.000

I .000

t.000

1.000

1.000

r.000

344 PARAñETER AT

TYPE

ñF

IrF

HF

ilñF

IilST

IilSTC

IITST

INSTC

IIIST

I NST

IHSTC

ÏAT

I l|5T

I I{ST

I NST

IHST

INSTC

¡¡ls Itl
INSTC

IilSTC

ttL

AC

AC

AC

AC

¡{C

AC

AC

al r,

AC

AC

AC

AC

AC

AC

AC

AC

AC

AC

AC

AC

R0tl

ACCOUI{T TABLE

FIT SI6HA

0

P

0

0.400

0,600

0.500

0. 800

1.000

t.000
t.000
t,000
t.000
t.000
1,000

r .000

1.000

1 ,000

1.000

1.000

r.000
t.000
I .000
t.000
1.000

r.000
t.000
t.000
1.000

t.000
1.000

1.000

t.000
1,000

0.800

1.500

HP

3.000
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344 PARAIIETER AT ACCOUI{Ï TABLE

YBASI

ID

+

AÊ-LABOR

il6-LA80R

AÊR-CAP

HOIIAÊ-TAP

RU-H-IIIC

RU-H-COH

UR-H-¡HC

tJR-H-C0fl

F I RIIS

G0vï- I NC

Ê0vï-c0H

IHOR-TAT

RU-|{-Si{V

UR-H-SAlJ

FIRII-SAV

60vr-sAv
RU-H- I |ll'
UR-H- INV

FIRII-III\,
rioVI- I Ìl'J

t,A-L-AÊR

VA-L- II{D

VA-L-5ER

VA-|(L-AË

VA-KL-III

vA-KL-St

ACT-AÊR

Atï- tltD

ACT-5TR

AËR-Dt]H

A6R-EXP

lqÊR-IHP

A6R-C0ttP

IND-00ll

I NI}-EXP

IHD-I HP

IHD-Ct]IIP

SER-DOIt

SER.EXP

sER- tilP

sER-C0nP

REST-O-H

0s0L

240.500

I 83.500

35.000

253.000

r90,000

83.000

I 8. 000

22. 000

60.000

89. 000

l{1.000
92. 000

t9t.000
r 76. 000

r 53. 000

273, 000

301.000

521.000

448.000

229.000

77.000

3,000

232.000

49r.000
59.000

201.000

692.000

{33.000

32.000

26.000

459,000

240.500 240.500
183.500 r83.500

35.000 35.000

t{3.000 r{3.000
289.000 289.000

253.000 253.000

24t.000 24r.000
t90.000 190,000

94.000 9{.000
97.000 97.000

83.000 83.000

7t,000 7t,000
30.000 30.000

42,000 42.000

80.000 80.000

3.000 3,000

18.000 18,000

22.000 22.000

60.000 60.000

89.000 89,000

141,000 r4 1.000

92.000 92.000

19t.000 191.000

t76.000 176,000

153,000 153,000

2i3.000 273.000

30t,000 301.000

52t.000 521,000

448.000 448,000

229.000 229.000

77.000 77,000

3,000 3,000

232.000 232.000

{91.000 49 1.000

59.000 59.000

201.000 20 t.000
692.000 692.000

{33.000 {33.000

32.000 32.000

26.000 26.000

459.000 459,000

210.000 210.000
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TBASE

136.000

40.000

64.500

5.000

52.000

t26.500

35.000

61.000

82.000

240.500

25, 000

20.000

1.000

0.500

2. 000

253,000

I 83. 500

10.000

{1.000
3, 000

0.500

3.000

190.000

78. 000

2. 000

4. 000

1 0, 000

4.000

4. 000

5.000

r0.000

7r.000
3, 000

83.000

2.000

3.000

1.000

29.000

19.000

r 7. 000

30,000

42,000

80.000

3.000

t8.000
22.000

60,000

t2,000
20.000

20.000
3. 000

CELL IAELE

SPECS

cEs

cEs

cEs

cE5

cEs

cEs

cEs

ITARKUP

ITARKUP

IDISÏ
IDIST

IDIST

IDIST

TEXO

FTTO

IDIST

ID ISÏ
IDIST

IDIST

IDIST

ï€x0
FITO

IDIST

IDIST

IDIST

II)IST

TEXO

IDIST

IDISÏ
lulS I

IDIST

II)ISÏ
FETO

UNSPEC

I TAT

ITAX

I TAX

ITAT

I ÏAT

I TAT

IDIST

IDIST

IDIST

U}{SPEC

ID IST

IDISÏ
IOIST

IDIST

IDIST

IDIST

IDIST

TSOL

136.000

40.000

64.500

5.000

52.000

126.500

35.000

6t.000
82.000

240.500

25.000

20. 000

1.000

0.500

2. 000

253. 000

183,500

1 0, 000

4 1 ,000

3.000

0, 500

3.000

t90.000
78. 000

2. 000

4. 000

10.000

4. 000

4, 000

5.000

10,000

7t,000
3, 000

83,000

2. 000

3.000

1.000

29.000

19,000

17. 000

30.000

42. 000

90.000

3.000

18,000

22.000

60.000

I 2. 000

20.000

20.000

3.000

ETA

A6-Li{BOR .ìJA-L-A6R

AÊ-LABOR .'JA-L-I}¡D

Aû-LABOR . VA-L.SER

IIG-LABÍ]R . I/A.L-AÊR

IIG-LABOR .'/AT-IHD
I{C-LABI]R .|,A-L-SER

AGR-CAP .tJA-KL-AÊ

t{0ilAÊ-cAP. vA-KL-Iil

NO}{AÊ-CAP. VA-KL-SE

RU-H-II{C .AÊ-LABOR

RU.H-I}¡C,AËR-CAP

RU-H-IHC .I{OHAÊ-TAP

RU.H-IIIC .FIRìtS

RU-H-lilC .ËflVT-lt{t
RU-H-lNC . REST-0-l,l

RU-H-CDII , RU-H- I NC

tJR.H-INC,ìlT-LABOR

UR-H- I NC . A6R-CAP

uR-||- mc .l{0llA6-t/{P

UR.H-IIIC . FIRI{s

UR-H-I}IC .GOVT-IH|]

lJR-H- I ttc . REsÏ-0-ll
uR-H-C0l{ .uR-H-n{c

FIRIIS .I{ONAÊ-CAP

FIRIIS .RU.H-IND

FIRIIS . UR-H-II{C

FIRIIS .GOiJT-Il{C

Ê0\|T-mc , r{oNAÊ-cAP

ri0vT-tÌlc.RU-l|-lNC

GOlJT-IHC .UR-H-IIIC

ri0vT-lìlc.FlRlls
6t1liT-IIIC . IHDR-TAX

Ê0vT-tr{r.R€sT-0-tl
60vT-cf}l{.60vT-lllc
IllDR-TAT.AÊR.DOII

I HDR-TAX . AÊR-EXP

IIIOR-TAT.AGR-IItP

INDR-TAX . IHD-DOñ

IIIDR-TAT , II{O-I}IP

II{DR-TAT .SER-DOII

RU-H-SAV.RU-H-tl{C

UR.H-SA'J . UR.H-IIIC

FrRn-sÀv.FlRlls
ÊovT-sAv .ÊovT-ll{c

RU-H-INtJ.RU-H-SAI/

UR-H-III1| .UR-H-SAiJ

F IRII- IHl, , F IRII-SAV

60vT-lllv .RU-H-sAv

6OVT-IHtJ ,UR-H-SAIJ

Ê0vT-lNv.FIRlt-sAv
Ê0vT- I llv . GovT-sAv
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TBASE

34.000

r4t.000
92.000

t91.000

176.000

r53.000

273,000

227,000

74.000

462.000

59.000

416.000

32.000

229. 000

77.000

3. 000

t03.000
29,000

4. 000

t.000
5.000

9.000

22.000

47.000

I 2. 000

491.000

59.000

20t.000
90.000

I 03.000

8. 000

I {. 000

21.000

55.000

80.000

{0, 000

232.000

49.000

433.000

32. 000

26.000

60.000

58.000

75.000

63.000

99.000
I t{.000

2. 000

I 82. 000

26.000

TELL TABLE

SPECS

UHSPEC

cEs

t0
IO

Ifl
IO

IO

t0

IO

IO

ID

IO

It]
tEs

EXPORT

cEs

LE5

LES

OSHR

OSHR

OSHR

OSHR

IO

IO

I0
cts

EXPORT

cEs

Lts
LES

EETO

OSHR

OSHR

OSHR

ESHR

IO

IO

IO

cE5

ETPORT

cEs

LES

LES

EETO

It]
IO

IO

IHPORT

IIIPORT

I IIPOR T

TTA

6.000

?. 600

2. 300

TSOLALPHA

G0|',T-t t'll/ . REsï-0-t¡
IJA-L-AÊR .t/A-|(L-46

VA-L-II{D .VA-KL-II{

VA-L-SER . VA-KL-SE

VA-KL-A6 .ACT-AÊR
IJA-KL-n{ .ACï-tilD
VA-KL-SE .ACT-SER

ACT-A6R .A6R-O{]H

ACT-AÊR .I{GR-EXP

ACT-tHD . n{0-00f1

ACT-IND . IiID-ETP

ACf-SER .SER-00ñ

ACT-SER . SER-EXP

A6R-DOñ ,¡IÊR-C(}ñP

AÊR-EXP .REsT-t]-I{

AËR-IñP .¡qÊR-COHP

A6R-C0HP .RU-H-C0fl

AÊR-COHP .UR-H-COH

A6R-COHP .RU-H-INl,

A6R-COIIP ,UR.l{-IHl/

AÊR-C0ñP . FIRI't-ll{V

AÊR-C0t'tP . Ê0vT- It{v

AGR-CI]IIP .ACT-A6R

A6R-Ct]I.IP.ACT-Il{I)

A6R-COIIP , ACT-5ER

II{D-D0|i . tfto-conP

IHD-IXP . REST-O-H

IHO-IIIP .IIID-COHP

IIiD-C{IIIP .RIJ-H-C{lH

If{D-C0nP .UR-H-C0H

I ilD-C0ttP . Ë0vT-cofl

IHD-t0t'tP,RU-H-tilV

IIiD-COIIP .UR-H-INV

IHD-CO}IP.FIRII-ITtJ

INI)-C0ñP ,Ê0VT-lHtJ

tfi0-coHP.Act-A6R
tND-CottP .ACT-lllD

IilD-CtlHP . ACT-SER

sER-00ñ .SER-C0ltP

SER-EXP .REST-O.II

sER-il{P .SER-C0|1P

sER-C0ËP . RU-H-Coll

sER-C0nP . UR-H-C0il

sER-CotrP .Ë0vï-col{

SER.COIIP . ACT-AÊR

sER-C0ìrP.ACT-lllD
SER-COIIP . ACT-SER

REST-O-I¿ . AËR-IIIP

REST-o-rf . lilD-llrP
REST-O-¡I . SER- I ñP

34.000

l{1.000
92.000

r9t.000
r 76. 000

153.000

273.000

227. 000

74.000

{62.000

59.000

416.000

32.000

229, 000

77,000

3.000

86.400 t03.000

2l,000 29,000
4. 000

r .000

5. 000

9. 000

22. 000

47. 000

I 2. 000

49r.000

s9.000

20r,000

67.200 90,000

s6.000 r03.000

8.000

1 4, 000

21.000

55.000
80.000

{0.000
232.000

49.000

{33.000

32.000

26.000

38.400 60.000

42.000 58.000

75. 000

63.000

89.000

114.000

2. 000

182.000

26.000
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AÊ-LABOR . VA-L-AÊR

AG-LA8OR .lJA-L-IIID

AÊ-LA8OR .VA-L-SER

NÊ-LA8OR .I/A-L-AÊR

N6-LABOR .VA-L-IìID
NG-LA8OR .VA-L-SER

A6R-CAP .'JA.KL-åÊ

l{OIIAÊ.CAP. t,A-KL- I It

Nt]NAÊ-C/qP. VA-KL-SE

RU-H-IHC ,AÊ-LABOR

RU-H-I I{C . AGR-CAP

RU-l{- I|tIC . HOIIAG-CAP

RU-H-IIIC . FIRIIS

RU-H-INC.TO\|T-IilC

RU-H-INC.REST-O-H

RtJ-H-CON.RU.H-I}|C

UR-H-IÌIC .}IÊ-LAB(1R

UR.H-II{C,¡{ÊR-CAP

UR-H- I Ì{C . Nf]NAË-ClqP

UR-H-Il|C,FIRIIS

uR-H-tilc.Ê0vT-tHc
UR.H-IHC.REST-O-H

UR-H-C[]N .UR-H-INC

FIRIIS . i{OìIAË.CAP

FIRIIS ,RU-ll-IItC

FIRIIS .UR-H-I}¡C

FIRIIS .GOVT-INC

GOVT-I|'|C .}10llA6-CAP

GOVT-INC .RU-H-IItT
ri0vI- tf{c . lJR-H- It{c

6OVT-INC .FIRIIS

Iìt}VI-INT . INOR.Tl{T

ÊovT-tilc .REsT-0-¡l

II{DR-TAX .AGR-OOIi

I IIDR-TAT . AÊR-EXP

IÌ{DR-TAT.AGR-IItP

IHI)R-TAT . IND-I)[]II

IIIDR.TAT .I}IIl-IItP
INDR.TAX .SER-DOII

RU-H-SA'/ , RU-H- IilC

UR-H-SA'J . UR-H- I I{C

FIRN-SAiJ.FIRIIS

RU-H- I I{V . RU-H-SAV

UR-H.I}{V.UR.H-SAV

FIRIT-IIIV . FIRìI-SAI,

Ë0v1-tNv .RU-H-SAIJ

ËOVT-IN\l.UR-H-SAV

û0vI-lt{v.FIRt't-sAv
Ê0vT-tilv.ÊovT-sAv
l,A-L-A6R .lJ/q-KL-/qG

VA-L-IIID .VA-KL-II{

CELL TABLE

¡{-USEO BETA-USED

0.965

0.435

0.338

0. 035

0.565

0.662

0.199

1.000

0. 71{
0. t40

0.01 I

0. 875

1.000

0, 286

0.287

0. 032

0.788

0,545

0,007

0.017

0. 028

0.014

0,02t
0.106

r.000

0. t04

0. t74

0.85t
0.600

0.52{

0.750

0.400

0.476

0.250

1.000

0,80r
0.601

FO-USED FV-USED0cs0L

t36.000

{0.000
64.500

5.000
52.000

t26.500

35.000

61.000

82,000

2.000

3.000

1,000

29.000

t9,000
I 7. 000

0, 500

2. 000

0,500

3, 000

r 0. 000

3. 000

t4t.000
92.000
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ETECUTIIIË

344 PARAìITTER CT

t/A.L-SER . VA-KL-SE

VA-KL-AÊ.ACT-AÊR

VA-KL-III .ATT-IIID
VA-KL-SE . ACT-SER

ACT-A6R .AÊR-DOII

ATT-AÊR .AÊR-EIP

/qCT-ilrD . iltl}-Dtlñ

ACT-INO . IHD-ETP

ACT-SER . SER-DOII

ACÏ-SER .SER-ETP

AËR-D0tr . A6R-C0iP

/{6R-ÊIP .REST-O-II

A6R-illP .A6R-C0ñP

AGR-C0|P .RU-l{-|]0r'l

A6R-C0ilP . UR-H-C0il

A6R-C0ilP.RU-H-tlrv

AER-COIIP .UR-H-Itll,

.qGR-COI{P.FIRIt-INV

A6R-C0ñP .ÊoVT-tNl,

AûR.COIIP ,ACT-A6R

A6R-CIII'IP .ACT-IIID

AÊR-|](1IIP .ACT.SER

IND-D0ñ . iltD-CoñP

Iilo-ErP , REST-0-H

IND-IIIP . IilD-COIIP

IND-C0ñP , RU-H-l]0il

r ND-C0ilP . UR-li-Colt

Il{D-t0t'tP.Ë0vT-c0}l
I NI)-COIIP . RU-H- I I{V

IN0-C0llP.UR-H-tNV

II{I)-CÍ]ìIP.FIRIt-Iì{V
rliD-foilP.60vT-tNv
IND-CÍIIIP .ACT-A6R

It{D-C0ltP.ACT-tH0

I lrD-c0nP . AcT-sER

sER-D0ll .StR-C0lrP

SER-EXP .REST-O-II

sER-iltP .SER-C0IIP

sER-CotrP .RU-H-CoN

sER-CoHP . IJR-H-C0H

SER-C0ñP .60VT-C0N

SER-COIIP . ACÌ-AÊR

SER-COIIP .ACÏ-It{D

SER-COIIP .ACT-SER

RESï-0-H .A6R-lHP

REST-0-H , IilD-mP
REST-O-IJ , SER- I ItP

CELL TABLI

A-USEO BTTA-USED

0.700

0.585

0.294

0. 609

0.991

0,96t
0.941

1.000

0.961

1.000

0.987

0.0t3
0,272
0. I l3

0. 222

0.0{5
0.083

0. t0t
0, 073

0.090

0.027

0.710

0.290

0.37{
0.562

0.778

0. 955

0.9t7
0.899

0.133

0.4{5
0.109

0. 9{3

0. 057

0.354

0,225

0, 209

0.17t
0.254

FO-USEO FI,-USED

/7. 000

59,000

8, 000

32.000

75,000

0cs0L

t9t.000
I i6, 000

r53.000

273.000

227,000

i4.000
462.000

s9, 000

416.000

32.000

229.000

77.000

3. 000

103.000

29.000

4. 000

1.000

5.000

9.000

22, 000

47.000

I 2. 000

49t.000
59.000

201. 000

90. 000

103,000

8, 000

I 4.000

21.000

55.000

80.000

40.000

232.000
{9.000

{33, 000

32.000

26. 000

60.000

58.000

75.000

63.000

89.000

il{,000
2.000

I 82. 000

26.000



ÊAI{S 2.05 PC AT/TT 921071t7 07:58:00 PAGE

ll0DEL3: AGR I CULTURAL - DEHAHD -LE 0 -GR0HT H

EXECUTI}I 6

344 PARAHETER TT

+

IIOl|AË-CAP. VA-KL-I}I

}|OIIAÊ.CAP. VA-KL-SE

II{DR-TAX .A6R-DOII

I}IDR-TAX.AÊR-EIP

Il{DR-TAX .A6R-IIIP

IilDR-TAX . IItO.DOH

INI}R-TAX . II¡I}-IËP

IHOR-TAT . SER-DOñ

A6R-EXP . REST-[]-I{

IilD-EXP .REST-O-II

SER-ETP .REST-tl.H

REST.O-II . AÊR.IIIP

REST-0-l{ . IllI}-lllP
REST-O-H.SER-II{P

CELL TABLE

IIP-USEO THETA-USEO

0.663

0, 429

0.009

0,041

0.500

0, 063

0. 104

0,0{t
l. 000

1.000

1.000

t,000
1.000

1.000

**r* FILE SU|1ñARY

INPUT Cr\DISSERT\SAl{S0l{1.ÊÌ{S

0UTPUT C:\DISSERT\5Al150l|l'LST

EXECUTION Tlltt = 0.223 ìtlHuTtS



APPENDIX C2

Scenario III of Model III:

A Reduction of Agricultural Export Taxes by 30 percent
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iHE A6RICULTURAL-DEI{Ai|D-LED-6RO}|T}| FOR THAILAilD.2r

4 SET ACC ACCOUNTS /
5 AG-LABOR AÊRICULTURAL LABOR

6 NÊ-LABOR I{Í]IIAGRICULTURAL LABI]R

7 AÊR-CAP ¡qÊRICULTURAL CAPITAL

8 !,|Oi{AÊ-CAP I{OHAÊRICULTURAL CAPITAL

9 RU-H-INC RURAL HOUSEI]OLD II{COHE

IO RU-H-COH RIJRAL HOUSEH{]LD COI{SUITPTION

II UR-H-IIIC UREAII HOUSEHOLD IIICOHE

T2 UR-H-COI{ URBAÌI HOUSEHOLD CONSUITPÏION

13 FIRIIS FIRIIS OR CORPÍ]RATES

l4 60vT-tilc Êt]vERHltEHT IilC0ñE

15 GovT-D0lt Ê(lvERililEl¡T coNsultPïl0ft

16 INDR-TAT IIIDIRECT TAX

17 RU-H-SAV RURAL HOUSIH(ILD SAI|INGS

18 UR-H-SAV URBAN HÍ]USEHOLD SAVIHËS

19 FIRI{-SAI/ FIRII SAI/IIIÊS

?O 6OVT-SAV GOVERIIITE}IT SAVINGS

2I RU-H-I}IV RURAL HOUSEHOLO IHVESTHENT

22 UR-H-IIIV URBAI| |1OUSEHOLD INI',ISIIIENT

23 FIRH-I|{V FIRH I}|VESTIIENT

24 6OVT-IÌ{V GOVERHI{ENT INVESTIIE|IIT

25 VA.L-AËR LAEOR VALUE iqDOEO FOR AIìRII]ULTURE

26 VA-L-Ii{D LABOR VALUT ADDED FOR INDUSIRY

27 VA-L.SER LABOR VALUE ADDEO FI]R STRVI|]TS

28 VA-KL-A6 
'JALUE 

ADI)ED FOR AGRICULIURI

29 \'A-KL-IN VALUE ADDTD FOR INDUSÏRY

30 VA-KL-SE VALUE ADDED FOR SERI,ICES

3I A|]T.AÊR AûRICULTURAL ACTIVIÏY

32 ACT-Ii'|D II¡DUSTRIAL ACÏII/ITY

33 ¡{CT-SER SERVIÙE ATÏIVIÏY
34 AÊR-I)t]II I)OHESÏII) A6RICIJLTURAL COIIñODITIES

35 AIJR-ETP AÊRICULTURAL CO}IIIOOIIIES EXPORÏED

36 A6R-IIIP A6RICIJLTURAL COIII{OI}ITIES II{PI]RTED

37 AGR-TOItP A|jRICULTURAL |]OIIPOSITE COI'iIIODIIIES

38 INI)-DOII DOHESTIC HANUFACTUREI) COIIHODITIES

39 INI}-ETP HAHUFACTURED COHI1(IDITIES ETPORTED

40 II{D-IIIP I'IAI'IUFACTUREO COHIII]DITIES II{PORÏED

4I I|ID-I]OIIP IIAIIUFACTURED COITPÛSITE COñIIOOITIES

42 SER-D0lt I)Í]I'IESTIC SERVICES

{3 SER.IXP SERVICES ETPORTEO

44 sER-IñP SERVICES II{PORTEI)

45 SER-C0ñP C0llP0SITt SER|',ICES

46 REST-O-II REST OF Tl|E IIORLD /;
47

48 ALIAS (ACC,ACCP);

49

5O ACRI]i{YIIS HF HARKEÏ FACTOR ACCOUI{T

5I NIIF l{Ot{ ITARKEI FACTOR

52 I}IST II{STITUTIONS ITICOIIE ACCOUNT

53 IIISTC INSTITUTIOHS COHSUIIPTIOI.| ACCOUIII

54 AC ACÏII/ITY OR COITIIODITY ACCOUiiT

55 TAX IilOIRECT TAI ACIOUHT

56 ROII REST OF THE IIORLD ACCOUNT
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q7

58 E SIJIIATITY FITED

59 l¡P PRITT FITED AS IIUHERAIRE

60 P PRICE ETOGEIiOUS

6l
62 CES CES PRODUCTIOH FUIICTIOTI SPECIFICATIOII

63 EIPORT EXPORT OEIIAI{D FROIT THE REST OF THT IJORLO

64 FETO EIO6Ti{OUS IH FOREIËiI EXCHAH6E

65 IDIST INCOIIE DISTRIEUTION SPECIFIC¡{TIOH

66 II1PORT P¡{YHEi{T FOR IIIPORTS

67 IO I|IPUÏ-OUTPUT SPECIFICAIIOH

58 ITAX IHDIRECT ÏAT SPECIFIC¡ATIOI{

59 LEs LINEAR ETPENDITURI SYSTEII SPECIFICATIOH

70 IIARKUP IIARKUP OIJER AND ABOI|E COST

7I OTTO FIXED EUAilÏIÏY COIISUIIPTIOIi SYSÏEII

72 ESHR FITED OUAIITITY SHARE CÍ]NSUIIPTIOH SYSTEI{

73 TETO EIÍ]GENOUS TSOL

74 UiiSPTC UNSPECIFIED OR RESIDUAL:

iJ
76

77 TABLE SAt{(lqCC,ACC) SoCIl{L ACCoU¡¡TIt'l6 HAIRIX

Itr
79 A6-LABOR NË-LABOR A6R-TAP NOIIA6-CAP RU-H-I|'IC

80

8l RU-H-IHC 240.5 25 20

82 Ru-ll-üoil Zs3

83 UR-H-IHC 183.5 l0 4l
S{ FIRñS 79 2

85 GOVÏ-INÜ 4 4

86 RU-|{.SA\I 30

87

8B + RU.H-CON UR-H-IHC UR-H-COH FIRIIS GOVT-INC

89
goRtj-|{-tilC l.s
91 UR-H-INC 3 .5

92 UR-H-C0I{ 190

93 FtRf{S 4 l0
94 60VT-INC 5 10

95 riovÏ-0oil 83

96 UR-H-SAI' 42

97 FIRÌI-SAV 8ù

98 Êt]VT-SAt/ 3

19 AËR-C0ilP r03 29

100 lilD-c0ilP 90 I03

tor sER-coilP 60 58

102

I03 + ÊflvT-Cfll| INDR-TAX RU-H-SAV UR-H-SA\, FIRI{-sAlJ

t0{
105 60VT- r flc 7 |

t06 Ru-H-tNv lg
107 tJR-H-tillJ 22

tog FIRi-tNv 60

109 Ê0vT-tHv L2 20 20

I t0 IilD-C0nP I
ill sER-C0trP 75
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I t?

I 13 + 6OVT-5AV RU-H-II{IJ UR-H-IN'J FIRH-Itll/ 6t1VT-IHV

il4
115 G0|JT-tfiv 3

ll6A6R-C0ñP 4 I 5 9

I 17 IHD-C0ñP 14 2t 55 80

llB
I 19 + VA-L-AÊR IJA.L-IHI} VA-L-SER VA-KL-46 VA-KL-IN

t20

t?L A6-LAB0R t36 40 64,5

t22 ilÊ-LA8oR 5 52 126.5

t23 A6R-CAP 35

t24 l{0ftAË-rlAP 6l
125 \,A-L-A6R l4l
I25 VA-L-IHD 92

t?7

I28 + VA-KL-SE ACT-A6R ACT-IND ACT-STR AüR-DOH

129

I3O NONAÊ-CAP 82

131 Ii{DR-TAX 2

I 32 VA-L-SER r I I

133 1IA-KL-A6 176

r34 VA-KL-I}{ 153

135 VA-KL-SE 213

136 ACT-ÀÊR 227

t37 AÊR-C0HP 22 47 t2

t38 IHD-C0I1P 40 ¿32 4l
139 SER-C0}iP 63 89 114

r40

14I + AËR-IXP A6R-IIIP A6R-COHP II'ID-DOII IND-ETP

142

I43II{DR-TAT 3 I ?9

14{ AÛT-I{6R 7+

r45 ACT-INI) 462 59

t46 AriR-Doll 221

147 A6R-I|P 3

148 REST-0-ll 2

149

150 + IND-IñP I|{D-COIIP SIR-DOII SER-EXP SER-IHP

tql

152 I}II}R-TAX 19 17

ts3 AcT-sER 416 32

154 IND-I)0ñ 491

155 rND-lllP 201

156 REST-0-]J 182 26

157

159 + sER-cflltP REsï-0-ll

159

160 RU-H-INC 2

16r lJR-H-lf{c 3

t62 60VT-I|{C 3

163 60'JT-[H(/ 34

164 A6R-ETP 77

165 IND-EXP 59

t66 SER-D0i{ 433
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IË7 SER-EXP 32

168 SER-IHP ZEi

169

170 TABLE SPEC(ACC,ACC) SPECIFICATIi]t| TABLE

172 AË-LABOR I{6-LABOR AËR-CAP ilOIiA6'CAP RU-H-IIiC

t71

174 RU-H-INC IDIST IDIST IDIST

175 RU-H-col{ IDIsT

175 UR-H-IIIC IDIST IDIST IDIST

177 FIRHS IDIST IOIST

I78 6Ol/T-Il,|C IDIST IDIST

I79 R[J-H-SA|/ IDIST

180

IBI + RU-H-COi{ UR-H-INC UR-H-CON FIRIIS ÊOVT-IHC

t82

IB3 R[J-||-IIIC IDIST TEX[]

t8{ UR-H-INT IDIST TEIO

185 UR-H-COII IDIST

tB6 FIR¡S IDISI TtI0

187 6O\JT-INC ]DIST IDIST

188 Ë0vÏ-00ìl UNSPE|]

I89 UR-H-sAV iDIST

I9O FIRH-SAV IDIST

I9I 6OVT-5AV UI{SPEC

tt2 AriR-f 0llP LES LES

I93 IND-COI{P LES LES

I94 SIR-COHP LIS LES

195

196 + 6OVT-I]t]t{ INDR-TAX RU-H-SAV UR-|I-SAV FIRII-SAV

t97

I98 GOVT-INC IDIST

199 RU-H-ttll/ IDIsT

2oo uR-H-lttv lolsÏ
2|]t FIRft-lHv ItlIsT

202 ÊOVT-IIiV IDIST IDIST IDIST

203 INo-C0HP 0EX0

204 SER-C0Ì{P EEI[]

205

206 + ÊOVT-SAV RU-H-INV UR-H-INV FIRñ-II{V 6OVT-INIJ

207

208 G[]VT-III!, II)IST

209 A6R-C0ñP gsHR ESHR 0SHR oSHR

2IO INI)-COIIP OSHR OSHR ÊSllR OSHR

')l IÀ¡¡

212 + VA-L-AÊR VA-L-IND VA-L-STR VA-HL-AÊ VA-KL-IN

2r3

214 AÊ-LABOR CES CES CES

2I5 HË-LABOR CES CES CES

216 A6R-CAP cEs

217 NOIIAË.CåP IIARKUP

218 V,{-L-A6R cEs

?I9 VA-L-IHD IO

220

?21 + VA-KL.SE ATT-A6R ACT-IND ACT-SER A6R-DOH
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222

??3 NOIIAÊ-C¡|P HARKUP

224 II{I)R-TAX ITAT

225 IJA-L-SER I0

226 IJA-KL-AÊ IO

227 VA-I(L.I}{ IO

228 IJA-KL-SE I0

229 /{CT-AÊR IO

230 A6R-C0!{P I0 I0 I0

231 IHD-C0Ì{P I0 I0 I0

232 SER-C0!{P I0 I0 I0

233

?34 + AGR-ETP AÊR-IìIP AÊR-CI]IIP Iì|I}-DOH IND-ETP

235

236 INDR-TAX ITAI ITAX ITAX

237 ACT-AËR It]

238 ACT-IND IO It]

231 AGR-00; tlts

240 A6R-ltiP cts

24 I REST.O-H IHPÍ]RT

nÀ,LAL

243 + IÌ{D-II{P iND-I]OIIP SER-DOH SIR-EXP SIR-II'IP

244

245 Ii{DR-TAX ITA)( ITAI

246 ArjT-StR IÙ t0

247 llll)-Dt)lt cts

Z4B IND-tÌ,tp rlES

249 REST-O-I¡ IHPORT iI{PORT

250

251 + SER-COHP REST-0-11

252

253 RU-H-INT FI)(O

25.I UR-H-IHC FTIO

255 Ê0VT-INC Ftx0

256 ri0VT-lN'J UNSPTC

?57 A6R-TTP EXPI]RT

258 I}ID-EXP EXPORT

259 SER-D0ft cEs

260 SER-EXP TXPORT

261 SER-IHP CES;

262

263 sET åCCEX(ACC) EXP0RT C0|'IH0I)ITIES /A6R-EXP,INI)-EXP'SER-EXP /

264 coHPs(Atc) tolll{ITTED Û0NSUHPTI0ll /ÀÊR-C0l'lPrll{D-coHP'SER-ü0HP/

265

266 PARAI{ETER ETAS(ACCEX) ELASTICITIES OF DEIIAND Ft}R ETPORTS 1A6R-ETP =

6,0t

267 Ill0-EIP = 2'6t SER-EIP = 2'3 |
26EALPHARU(C0[.|P5)ltIt|IItUItC0i{SUHPTI0}|FoRRURALHH/AÊR-[0|IP=

86,4,

269 [ND-C0ñP = 67,2t SER-C0}iP = 38'4 /

2ToALPHåUR(C0|tPS)llI}|I|.|UñC0NSUIIPTI0HFtlRURBAHHH/A6R-C0}1P=
21,0,

271 ltl0-l]0llP = 56.0r SER-C0ÌiP = 42'0 I

272

273 T DEFINE ANI} FILL THE CELL TABLE:
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274

275 PARAtItTtR CT(AcC'ACc'r) CELL TABLE;

276

277 CT(ACC'ACCP'"TBASE') = Sr{ll(ACt,ACCP);

278 CI(ACC'ACCP"SPECS') = SPEC(ACCTACûP);

279 CT(ACCEI,'RtST-0-l{"'ETA') = ETAS(ACCEI);

280 CT(rl0llPs"RU-H-û0N'''ALPHA') = ALPHARU(t0l1PS);

281 CT(C0HPS'"lJR-t|-C0ll"'ALPHA') = ALPHAUR(C0llPS);

282

283 TABLE AT(ACt,r) ACC0UNT TABLE

¿oT

285 TYPE FIX SIÊI{A E

286 AIJ-LASOR HF O

287 NÊ-LABOR I{F P

288 AËR-ÛÀP llF 0

289 NONAÊ-TAP NIIF

290 RU-H-IHC INSÏ

?9I RU-H-CON IHSTC

292 UR.H-INC II|ST

?93 UR-H-CON INSÏC

294 FIRHS INST

295 GOVT-IIIC INST

296 ri0vT-tl0N INSTC

297 I|IDR-TAX TAX

.I98 RU-H-SAV INST

299 UR-H-SAV iTST

30ù FIRII-SAV IHSÏ

3OI GOVT-SAV INST

3{J2 RU-H-INV INSTC

303 UR-H-INV IIISTC

304 FiRl{-l}{v INSTC

305 60VT-INV lt'lsTc 0

306 iJA-L-AÊR AC 0'4 tPs

307 VA-L-INI) AC O' 6

308 VA-L-SER AÙ 0'5

309 IJA-KL-46 At 0, B tPS

3r0 vA-KL-lH AC

3il VA-KL-SE Ac

3 12 ACI-AGR AC

313 ACT-ltlD AC

3I4 ACT-SER ¡qC

3I5 AGR-DOII AC

316 AÊR-EXP /AC

3I7 AËR- I IIP AC

3 t 8 AÊR-C0llP At 0, I
3I9 IND-DOII AC

320 I}ID-ETP AC

321 It{D-lltP AC

322 INo-ColtP AC 1.5

323 SER-DOH AC

324 sER-TTP AC

325 SER-lllP Ac

326 SER-C0ìIP Ac 3,0

327 REST-0-ll ROl¡ HP;

328
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329 PARAHETER T0TALS(ACC't) ACCOU}|T T0TALS AND II{BALANCES F0R THE 5A}l¡

330

331 T0TALS(ACC,'R0II-T0TAL') = SUH(ACCP,SAH(ACC,ACCP));

332 T(lTr{LS(AttP,'C0L-T0TAL') = SUll(ACCTSAH(ACC'AI)CP));

333 T0TALS(ACCr'DIFFEREI{CE') = TI)TALS(ACCr"R0H-T0TAL') -
T0IALS ( ACC,'C0L-Ï0ÏAL' ) ;

334

335 TDISPLAY 'CHECK F0R BALAIICE 0F BASE SAH: 

" 
Ï0TALS;

336

337 HOOEL HODEL3 AÊRICULTURAL DEhAND-LED-GROHTH FOR THAILAND

338 / AtC, Aï, CT /;
ltq
340 *DISPLAY 'ACCI]UHT AllI} CELL TABLES BtFoRt 50LVE]" AT, CT;

341

342 S0LVE ìIODEL3 USIN6 HERCULES¡

.j.f J

34{ TI)ISPLAY 'ACC0UNT AND CELL TABLES AFTER FIRST S0LVE:', t{Ï' CT;

3{5

346 TSCENARII] 3: CUT A6R. EXPI]RT TAI 30 'II

347 CT('lllDR-IAX"',r4ÊR-EIP"'THETA") =

{l, TfCT ( " illI)R-TAX', 'AË-R.EXP", "THETA-IJSED" );

348

349 SOLVE ilODEL3 USIN6 HERCULES:

t5n

351 DISPLAY'ACC0UI{T AtlD CELL TABLES AFTER SOLVIHË SÛENARIO 3;"' AT, CT;

352
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f10DtL3: AÊR I CUL TURAL - DTHAN 0 -L E D -GR0H T l|

SYHBOL LiSTII{Ë

tt Ir

ACC

ÎYPE RTFEREIICTS

ACRHH DECLARED 54 DEFINED 54

307 308 309 310

3r3 314 315 316

3r9 320 32t 322

325 326

SET DTCLAREO { OEFIHED {
2177 2*170 253 264

278 283 329 331

338 3{2 349 C0¡ITR0L

331 332 333

STT DECL/{RED 263 DEFII{ED 263

279 ll0NlRoL 279

SET DECLARED 48 REF 277

332 C0HIR0L 277 278

PARAI{ DTCLARED 268 DEFI}IEI) 268

PARAII DE|]LARED 270 DEFINED 270

PARAH DTCLARED 283 DEFINED 283

349 REF 338 35 I

ACRNI{ DECLARED 62 DEF]NED 62

3*2t5 2t6 218 23'.r

248 259 261

SET DEÊLARTO 264 DTFINED 264

270 280 281 C0¡ITR0L

PARAH DT|]LARED 275 IITPL-AS¡{ 34'I

ASSIGNED 277 278 279

347 RtF 338 347

PARAH DECLAREI) 266 DEFIIIED 266

AÙRNH OEI]LARED 63 DTFINED 63

2s8 260

ATRNÌ{ OECLARED 6{ OEFINED 6+

234 255

ACRllñ DECLARED 65 DTFINED 65

175 3*176 Tl77 2*178

l8{ 185 186 2tl97
r98 199 200 201

ACRNH DE|]LARED 66 DEFINEO 66

Z*249

ATRNII DECLAREI) 52 DEFII{ED 52

292 294 295 298
' 301

ACRIIñ DECLARED 53 DEFINID 53

293 296 302 303

ACRi{I{ DECLARED 67 DIFIIIED 67

225 226 227 228

3*231 3t232 237 21238

AI]R|.|II DECLAREO 68 DEFIHEO 68

31236 2t245

A|]R|lìl DEI]LARED 63 DEFII{TD 69

2r193 2rl9{
AcRiII'I DECLARED 70 OEFINED 70

223

ACRI{II DECLARED 50 DEFII{ED 50

287 288

REF 306

3t I 312

3r7 3r8

323 324

ACCEX

ATCP

ALPHARU

ALPHAUR
t1
ftl

CES

c0t{P5

tiï

I TAS

EIPORT

FETO

IOIST

268

28t

281

279

237

REF

2*273

332

277

REF

280

349

280
151

REF

REF

278

331

REF

REF

IHPL-ASH

48
naaLI I

2*333

278

266

33t

332

280

28t

342

REF 3t214

2{0 247

REF 253

REF 31174

t79 183

189 lt{]
31202 208

REF 24IIHPORT

IHST

I NSTC

IO

t1¡YI t¿tA

LES

}IARKUP

NF

REF

ta't

REF

304

RIF

229

21246

REF

290

300

29t

305

219

3 1230

2?4

2*t92

2t7

286REF
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SYIIBOL LISTINÊ

SYI{BOL TYPT REFERTNTIS

HODEL3 ñODEL DECLARED 337 DEFINED 338 REF 342

3{9
NHF ACRHI{ DECLARED 5I DEFIIIED 5I REF 289

ItP ACRHII DECLARED 59 DEFINED 59 REF 327

P ACRI{II DECLARED 60 DEFIi|ED 60 REF 287

O ACR}¡II DECLARED 58 DEFI}|ED 58 RTF 286

288 305

OTTO ACRI{Ì{ DICLARED 7L DEFIHEO 7I REF 203

204

OSllR ACRHñ DECLARED 72 I}EFINEI) 72 REF 4T209

{}210
ROH åCRI{ñ DECLáRED 56 DEFII{ED 55 REF 327

SAH PARAI{ OECLAREO . 77 DIFINTO 77 RTF 277

331 332

SPEC PARAH DECLAREO I7O OTFINTD I7() REF 278

TAX ACRNII I)ECLARED 55 DEFINED 55 REF 297

TTXO ATR¡III I)EI]LAREO 73 DTFINED 73 REF I83

184 186

TOTALS PARAIT DTI]LARED 329 ASSIIJNED 33I 332 333

REF 2*333

UNSPTI] A|]RH}l DTTLARED 74 OEFINTO 74 REF I88

191 256

5EÏS

i{CC ACCOUHTS

ATTIX TIPORT CÛ}IIIÙDIÏIES

ACCP ALIASED IIITH ATC

IOIIPS COI{ìII TTED CONSUI,IPT If]N

ACRO}lYI{S

AC ACTIVITY OR CI]IIIIOI)ITY ACCI]IJNT

TES CEs PRODUTTIOI{ FUHCTIOH SPICIFIT¡{TIOH

EXPI]RT EXPORT DEITAHI) FROII THE RESÏ OF THE }IORLI)

FETO ET(IÊENÍ¡US III FORTIGN ETCHAI{IJT

IDIsT II'|COIIE DISTRIBUTIOII SPECIFICAÏIOII

IIIPORT PAYIIENT FOR IIIPÍ]RÏS

INST INSTITUTIOI{S IiiCOITT ACCOU¡¡T

I}{STT II{STITUTIO}ISCOIISUilPTIOIIACCOUIIT

IO IIIPUT-OUTPUT SPECIFICATIOt¡

ITAX IHDIRECÎ TAX SPECIFICATION

LES LIITEAR EXPEIIDITURE SYSTEii SPECIFICATIOl|

¡IARKUP IIARKUP Oi/ER AI{O AEOVE l]OSÏ

ñF I,IARKET FACTOR ACCOUIIT

NIIF ltON IlÁRKET FACTOR

NP PRICI FIXED AS HU}IERAIRE

P PRII]T EXOÊTNÍ]US

E OUNATITY FITED

OETO FIXED 0UA}ITITY CONSUIIPTIOH SYSTEH

ES|IR FITEO OUAHTITY S|IARE COI{SUIIPTIOH 5Y5ÏEH
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SYIIBOL LISTINÊ

ACROt{YHS

ROI{ REST OF THE I¡I]RLD ACCOUI{T

IAX I}IDIRECT TAT ¡{CCOUHT

TEXO EXOGENOUS TSOL

UNSPEC U}|SPETIFIEO OR RESIDUAL

PARAñETERS

ALPHARU IIII{IIIUII CI]IISUIIPTIÍ]I{ FOR RURAL HH

ALPHAUR I{I}IIñUH COIISUI'IPTIOII FOR URB¡{H HH

AT ACCI]UNT TABLE

|]T CELL TABLE

ETAS ELASTICITIES OF DEìIAND FOR EXPORTS

SAH SOCIAL ACTOUNTINÊ }IATRIX

SPEC SPECIFICATIOI{ TABLE

TOTÀLS AICOUNT IOTALS ÀND IIIBALANI]E5 FOR THE SAH

I.IODELS

I.IODEL3 A6RICULTURALDEI1Ai,ID-LIO-ËRO¡ITHFORTHAILAND

I]OIIPILATIOII TIIlE : Q.I78 HINUÏES
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I{ODEL STATISTICS SOLVE IIBDEL3 USINË HERCULES FROñ LINE 342

I1ODEL STAÏISTICS

ACC0UilïS 42

ELEITEìITS IH ACCOUHT TABLE 56

ELEf,EHTS II{ CELL TABLT 2II

EXECUTI0H TIHE = 0,221 HI}IUTES
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ll00EL3: A Ê R I t]U L T U RÀL - D E l{ A N D - L E D -rìR0 H T H

5OLUTIO}i REPORT SOLVE HODEL3 USIIIG HERCULES FROIT LIIIE 342

H E R rl U L E S Version l.l4 froø 921021ü6

Copyright (C) ARKI Consuliing and Developeent A/S

Eagsvaerdvej 246 A

DK-2880 Bagsvaerdr Denoark

Seri¿l nu¡ber 166

Licensed to: Sa¡art Nits¡er
Departaent uf Agricultural Econoaics and

Fara l'lanageøentr University of Ìlanitoba

SAñ STATISTICS: ¡{CC0UNTS CELLS

BEFORE ETPAHSIIIII 42 IOI- 
AFTER EIPANSIOIi 44 Il)9

},IODEL STATISTICS:

VARIABLES TOTAL ETPLICIT iIIPLITIT EXO6ENOUS

P-VARI/{BLËS 34 32 2 2

O-VARIABLTS 33 33 3

Y-VARIABLES 44 44 () {)

T-VARIABLES IO9 109

D-VARIABLES 72 72

RESIDUAL I 1

ToTAL 293 186 t07 5

ENUATiOI{5 TOTAL EXPLiCIT IIIPLICiT

ROI{ EOUATIONS 44 {4

IOLUIIN EOUATIONS 35 35

P}O=Y EOUATIt]NS 33 3 30

T(I,J) EOUATIO|iS 104 I04

cil,J) E0UATI0HS 72 72

FIXED VARIABLES 4 4

NUI{ERAIRE I I

T0TAL 293 186 107

VARIABLE AilD IOU¡{TION E¡{L¡{III]E BY I{¡¡IJ(]R ¡{CC(IUIIÏ TYPE:

(CELLs ARE IOUNTED IIITH THEIR COLU}1II, EXCEPT II'I

RIST OF HORLD ACCOUHTS HI]ERE CELLS IN Il|STITUTIOl|S

ROIIS ARE COIJNTED ¡IITH INSTITUTIOl|S)

VARIABLES EEUATIONS IHBALAIICE

FACT0RS l8 l8 0

INSTITUTIOHS 93 93 O

ÀCTIV IT IES/COITIIODITITS/

RtsT-0F-tioRLD 179 t71 0

ITIDIRECTTAXES 2 2 O

IIUI'IERAIRE/RTSIDUAL I I

T0TALS 293 293 0

SIZE 0F L¡{RûEST SIñULTAI{E0US BL0CK: 167

T0TAL HUIIBER 0F SPIKES¡ I
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t{0DtL3: AGR I CULTURåL-DtHAND-LE D - 6R0HT l|

SOLUTIO|\| REPORT SOLVE TODEL3 USING I]TRCULEs FROH LIHT 3{2

6DP AT FACTOR TOST

llET Il'|DIRICT TAXES

Ii{COIIT EFFTCT

FINAL USE

EXP(1RTS

IIIPOR TS

ËDP AT ITARKTT PRICES

TEPHS OF TRAI)T

6R(]SS DOIIESTIC INCOHT

RESOURCE GAP

EXiT -- FINlqL SOLUTIOII FOUI{D

T II{I SÏEPS 4

NEI{TÍ]N ITERATIOi{S O

5OLUTION IIIIE . I52 IlINUTES

I'I[]R|( SPACE USTD

I{ORK SPACE AVAILABLE

Ë D P SUIiI{ARY

SOLUT ION

CURRENT CONSTANT PRICT

EAST PRICES PRITES IHDET

602.000 602.000 602. 000 1.000

71.000 7t,000 71.000

.000

7t5,000 715.000 7r5.000 1.0ù0

158.000 168,000 168.000 1.000

-210.000 -2tr).0ù0 -2t0.000 1,000

673.000 673.000 673. ()00 1.000

,000

673.000 673.0{)0 673.000

{2. 000 42. 000 {2 , 000

2642 lloRDS.

28880 H0PDS.

SOLUTION SUI,II,IARY

A6-LABOR

HG.LABOR

AÊR-CAP

HOHAÊ-C/{P

RU-H- IHC

RU-H-COH

UR-H-INT

UR-H-l]Ol{

F I RIIS

Ê0vï- IHc

Ê0vT-t0ll

IIIDR-TAT

RU-H-SAV

UR-H-SAV

F IRIt-SAV

Ê0vT-sAv

RU-H-INl|

UR-H- IItV

PS|]L

1.000

I .000

r.000

1,000

t.000

r,000

a50L

240.500

183.500

35.000

253, 000

r90,000

83.000

YSOL

1.000

1,000

18.000

22. 000

240,500 240,500

183.50ù 183,500

35.000 35.000

143.000 l{3.000
289.000 289.000

253.000 253,000

241.000 241.000

190.000 190.000

94,000 94.000

97,000 97.000

83.000 83.000

7t.000 71.000

30.000 30.000

42,000 42.000

80.000 80.000

3.000 3.000

I 8. 000 I 8. 000

22. 0,t0 22. 000
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H00tL3: AGR I r]ULT U R A L - DEI'l AN 0 -LED -Ê R0l| TH

SOLUTIOII REPORT SOLVE HODEL3 USINË HERCULES FROIT LINE 342

SOLUTION SUñI{ARY

F I RI1- IN\,

60lJT- I Ht/

VA-L-A6R

VA-L- I ND

\,A-L -5ER

VA-KL-AÊ

VA-KL- I N

VA-KL-SE

Arl I -AriR

ACT-iND

ATT-SER

AGR-DOH

AriR -txP

A6R-IIIP

AÊR -üOìIP

I ND-DOñ

I ND-EIP

I ND- I ItP

I}{D-rl0t{P

!ER-DOH

ðcñ-c,r\ r
5ER- i HP

5ER -ri0llP

RtsT-0-t1

PSOL

1.000

r.000
r,000
1.000

I .000

1.000

1.000

1.000

1 ,000

1.000

1,000

1.000

t,0ù0
1.000

1,000

1.000

t ,000

1.0ü0

1.000

I .000

1,000

1.000

t,000
r.000

0s0L

60. 000

89. 000

t{1.000
92.000

t91,000

176.000

153. 000

273.000

301.000

521.000

448,000

229. 000

77,000

3.000

232,000

491.000

59. ù00

201.0u0

6t2,000
433. 000

32, 000

?6, 0ü0
.{59, 000

YSOL YBASE

60.000 60,000

89.000 89.000

t4t,000 l.lt,Ù0Ù

92,000 92.000

r9r,000 191.000

176,000 176.000

153.000 153.000

273.000 273,000

301.000 301.000

52t.000 521.000

448, 000 448 , 000

229.000 229.000

7i.000 77.000

3.000 3.000

232.000 232,000

{9r.000 491.000

s9 , 000 59. 000

201.000 201.ú00

692.000 692,1)00

433. ú00 433.000

32, 000 32 , 0ù0

?6.000 26,000

459.000 459.000

210.000 210.000
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fl0DEL3: A 6 R I C U L T URA L -D EtIAND - L E D - 6R 0 t{ Ï H

IIODEL STATISTICS SOLVE HODEL3 USIHû HERTULES FROH LINT 34I

ITODEL STATISTICS

ACC0UI.|TS 42

ELEHEI{ÏS IH ACCOU}IT TABLE 203

EL€ñEìIIS IN CELL TABLE 478

EXECUTI0I{ TIHE = 0.282 ÌIIIiUTES
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II0DEL3: AGR I CULTURAL - DEH At'|D-LED- 6R0HTH
SOLUT¡OH RTPORT SOLVE IIODEL3 USI|[|G HERÙULES FRO}I LINE 349

H t R C t. L E S Version 1.14 froa 92102106

tìopyright (C) ARKI Consulting and Developaent A/5

Bagsvaerdvej 246 A

[}K-2880 Bagsvaerd, Deneark

Serial nuaber 166

LicenEed to: Sa¡ert Nitsaer
Departrent of Agricultural Econooics and

Farr Hanageeent, [Jniversity of Hanitoba

SAñ STATISTICS: ACCÍ]UHTS CELLS

BEFORE ETPAIISI{IH 42 IOI

/qFTER EXPAIISII]I{ 44 109

IIODEL SÏAÏISTITS:

VARIABLES TI]TAL EXPLICIT IHPLICIT EXT6EiIOUS

P-VARIABLTS 3{ 32 2 2

U-VARIABLES 33 33 3

Y-VARIABLES 4{ 4.I O O

T-VARIABLES 109 I(}9

C-VARIAELES 12 72

RESIDUAL 1 I

T0TAL 293 t86 107 5

EOIJATIOIiS TOTAL EXPLICIT IHPLITIT

ROII EOUåTIO||S {{ 44

coltjttil Eo|JAïItlils 35 35

PTO=Y EOIJATIONS 33 3 30

ïil,J) EoUATI0NS 104 t04

cil,i) E0uAït0t{5 72 72

FIXTD VARIABLES 4 4

IIUI.IERAIRE I I

ToTAL 293 I 86 I 07

VARIABLE AND EOUATION B¡{LAHüE BY I{AJt]R AÙCOUIIT IYPE:
(ctLLs ARE C0Ui¡TED HITH THilR C0LUHN, EXCEPT IN

RTSÏ OF HORLO ACCOUNTS IIHERE CELLS IH I}ISTITUTIONS

ROIIS ARE Ot]U}lÏED I,IITH I}iSTITUTIONS)

VARIAELES EOUATIOHS IIIEALANTE

FACT0RS r8 t8 0

IHSTITUTIONS 93 93 O

ACTI llITIESi COITI'IODI TIES/

REST-OF-IJORLD 179 T7') |]

IIIDIRECTTATES 2 2 O

NUìIERAIRE/RESIDUAL I I

ToïALS 293 293 0

SIU E 0F LARGEST SIIIULTAIIE0IJS BL0CK: 167

TÍ]TAL NUHBIR OF SPIHES: B
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SOLUTIOII REPORT SOLVE I{ODEL3 USiNG HTRTULES FROH LINT 349

Ê D P SUñI{ARY

6DP AT FACTOR COST

NET IHDIRETT ÏAÏES

INCOHE EFFECT

IINAL USE

EXPt]RTS

I HPORÏS

6DP AT HARKET PRICES

TERIls OF TRADE

6ROSS DOI{ESTIC IIICI]HE

RES|]URÙE ËAP

II[]RK SPACE IJSED

HORK SPAÙE AVAILABLE

EASE

602.000

7t.000

7r5.000

1 68, 000

-210.000

573. 000

673.000

42,0u0

SOLUI IÛH

CURRENT CONSTANT PRICE

PRICES PRICES INDEX

606.254 601.955 1.007

70.396 71.065
-.007

7t9.577 716.173 I.005

168,228 167.996 1.001

-21t.155 -211.155 1.(r00

676.650 673. ù14 l, 
'105

??l

676.650 673. ?46

{2,3?g 42. ?28

TXIT -- FIllAL SOLUTION F[]UI{D

T I}'IT STIPS 4

NEI¡TO}I ITERATIOIiS 4

SOLUTIOH TIñT ,I63 III}IUTES

2642 l,l0RDS.

28880 ll0R05,

SOLUTIt]N SlJIII{ARY

AÊ-LABtlR

NÊ.LABOR

AGR-C/{P

NONAÊ-|]/qP

RU-H-IIIC

RU.H-TON

IJR-H-INC

tJR-H-C0ìl

F I RIJS

rì0vT - I l{c

G0vT- c0tl

I NI}R-TAI

RU-H.SAtJ

UR-H-SAV

FIRII-Si{V

Ê0vr-sAv

RU-H-INlJ

UR-H- IIIV

PSOL

1.012

1.000

1.0t8

1.006

1.004

1.004

1,005

1.00{

0s0L

240.500

t83.719

35. 000

254. 552

189,577

83.000

YSOL

243.498

t83.7r9
35.627

r43.410

292. 506

256. 069

24t.524
r90.413

94. 256

96.494

70,336

30.354

4?,091

80. 2 18

2.1i3
18.218

22, 0{8
r8.13{
2r.'l7l

YBAST RES I OUAL

240. 500

t83.500

35. 000

I 43, 000

289.000

253. 000

241.000

r 90.000

9{.000
97.000

83. 000

7t,000
30.000

42,000

80.000

3. 000

t8.000
22,000
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SOLUTIOI{ REPORT SOL'JE IIODEL3 USINÊ HERCULES FROII LIHE 349

SOLUTIO|l SUHHARY

FIRH-II{V

G0vï-t}|v
VÀ-L -/{6R

VA-L-I ND

VA-L-sER

VA-KL-46

VA-KL- I N

l,A-HL-5E

A|] T -A6R

ACT- I ltD

AüT -SER

A6R-DÛH

AGR-EXP

A6R- I ñP

AriH -rl0llP

i ¡tD - D0tt

IliD-ITP

I ND- I IIP

IND -I]OHP

SER-DOll

SER-E XP

5ER- I t4P

SER.IÙHP

RTST-O-H

PSOL

I .0114

1,00{
I rìl?

1 ,005

1.004

1.013

r .005

I .004

1.0r 0

1.005

1.004

1.010

0. 998

r.000
t,0t0
1.005

L005
1,000

1.003

1.004

I .004

1.000

L {)04

1.000

0s0L

53, 338

89. 000

t4l,657
91.584

t90, 875

r 76. 657

t52.4i4
272,822

302. I 24

519.209

447.708

229,t69
77 ,9t5
? n?5

23.], I 34

489.834

58. 306

201.895

69 r. 727

433.013

31.6?5

26,321

45'1. 340

YSOL

60. r64

89.344

t {3. 360

92.190

t91,677

178.988

I 53. 299

273.968

305.043

521.576

449,574

231.384

77,8i',1

3,025

234.409

492.067

58, 572

ir'Jl.896
Êqì qÊ.1

434.818

31,427

?5,327

{61, t{6
211, t55

60. 000

89.000

141,000

92. 000

t91.000

176.000

t53.000

273.000

30t.000
52r,000

4{8.0ú0

?29.000

77. ü00

3.000

232. 000

49t,000
5t. 000

?01.000

.Ë'i2. uù0

433. 000

32, 000

26. ü00

45t. 000

2r0,000

-0. 002

-0, 003

YBASE RESIDUAL
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tlt]DEL3: A 6R I CUL TURAL -DtñAt{D-LE D -6R0llTH
TXECUTI}I Ê

35I ACCOUNT AND CILL TABLES AFTER SOLVIt,|6 SCENARIO 3:

35I PÀRAI1ETER AÏ ¡{I]COUI{Ï ÏABLE

FIX SIÊTA

t3

AI] -LA8OR

N6-LABOR

¡{IjR-CAP

NOt'lAË-CAP

RU -H- I NC

RU-H-CO}I

UR-H- IHC

UR-H-CON

F IR}lS

Ë0vT- I NC

60vI-c0N

INOR-TAI

RU-H-SAV

UR -}|-SAl,

F I RII-SAV

ri0vï -5AV

RU-H- INV

UR-H-INV

F IRII-I NV

Ê0vT-tNV

VA-L-AGR

VA-L- I¡lO

VA-L-STR

VA -KL -AG

VA-KL- I N

'JA-KL-SE
ACT-A6R

AI]T - I }lD

ACT-SER

AljR -DOH

AÊR-E XP

AIJR - I IIP

A6R-C0ilP

IND-DOH

IND-EXP

tNû- illP

I NI)-COItP

sER -00il

SER-ETP

SER - I I'IP

sER-C0l|P

RrsT-0-t¡

TYPE

HF

HF

r{F

NHF

I }tST

I NSTC

INST

I NSTC

I ItSÌ

I N5T

I NSTC

TAI

I HST

IHST

I I{ST

ilrsï
I NSTC

I|{SÏü

I NSTT

I HS TI]

AC

äL

ftL

öU

flL

Arl

ñL

Atl

AC

ñL

AC

ñU

tlt

/qC

ftL

AT

ñu

AC

AC

AC

AC

R0ll

0, 400

0. 6ù0

0.500

0,800

PSOL

1,012

1.000

r.018

r.006

1. ù04

1.004

1,005

I .004

1.004

1,0ü4

1,012

I .005

1.004

1,0t3
1.005

t ,004

1.010

1,005

1.004

1,0t0
0, 998

1,000

L010
1.005

1 ,005

1. 000

1.003

1.004

1.004

t.000
1.00{
I ,000

u

P

0

EPS

Er5

û.800

1.500

}|P

3.000



GAHS 2.05 PC AT/XT

il0DEL3rAüRICULIURAL
ETICUÏINÊ

35I PARAHETER ¡qT

9?107 ll0 08:26:28 PAÊt

DEIlAND-LED-URt]HTH

+

A6-LABOR

I{G -LA8OR

A6R-CAP

}If]NAÉ-CAP

RU-H-IHC

RU.H-|]tlN

UR-H-INC

UR-H-l]OH

F I RI{S

rì0vT - I |tc

60vT-c0H

INDR-IAT

RU-H-SAV

UR-H-SAV

F I RI,I-SAV

ri0Vï-SAV

PU-H- ] NV

UR-H- INV

FIRIl-I|{V

ûOVT. INV

VA-L-AGR

VA-L- IND

VA-L-SER

VA -KL -Aü

VA-KL- I N

VA -KL-5E

ACT-A6R

Arl ï- IND

ACT-5ER

AI]R -DOH

A6R-E XP

AriR - Il{P

A6R-TOHP

I N D -DOII

IND-EXP

I|.lD-IIIP

I ND-COñP

SER-OÙ|l

SER-ETP

SER - I IlP

SER-COIIP

Rtsl-0-H

240.500 243.498

r83.7 t9 183.7 t9
35.000 35.627

143,410

292. 506

25{.552 256.069

24t,324
189,577 t90.413

94. 256

96, 494

83.000 8.3,321

70. 336

30.364

{2. 09 r

80.2t8
') t7t

18.134 18.2t8
2t.97t 22,048

59.938 60,164

89.000 89,34{
141.657 143.360

9t,684 92. t80
190.875 191.67i
I 76.657 I 78, t88
132.474 153.299

272,822 273.368

302.124 305.043
5t9.209 521,576
447.708 449.574

?29,t69 23t,384
77.993 77.8?8

3,025 3.02s

232.194 234.409

489,834 492.067

58.306 58,572

20t,896 201.896

69t.727 693.963

433,013 {3{,818
31.695 3l ,827

26.327 26,327

459.340 45r. 146

2l t. t55

ACCÛUi{T TAELE

YBASE

240.500

I 83. 500

35.000

I 43. 000

289.000

253, 000

241,000

190.000

94.000

97, 000

83,000

7L000
30, 0u0

4?, 000

80, 000

3, 000

I 8, 000

22,000

60.000

89, 000

1{1.000

92. 000

191,000

1 76, 000

153.0ù0

273, 000

301,000

52t.000
448.000

229,000

77.000

3. 000

232.000

49r.000
59.000

20 I .000

692.000

433.000

32.000

26, 000

459,000

2r0.000

RES I DUAL

-0.002

-0.003
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ll0DEL3; AûR I CUL TURAL - D EllA tl 0 -LE D - ri R ûH I H

ETECUTIH6

35I PARAHEÏER TÏ

TBASE

r 36, 000

40. 000

6{,500
5. 000

52, 000

126.500

35,000

61.000

82, 000

240.500
':5. 0ù0

20.000

I .00ù

0.500

2, 000

253. 000

I 83. 500

I 0. ù00

4 I .00ù

3.000

0, 500

3. 000

t'i0. 000

78.000

2, 0ù0

{. 000

I 0. 000

4, 000

4, 000

5.000

I 0. 000

71.û00

3, 000

83.000

2. 000

3. 000

1.000

29,000

r 3. 000

I 7. 000

30, 000

42.000

80,000

3, 000

I 8. 000

22.000

60, 0ù0

I 2. 000

20. 000

20.000

3. 000

ÙILL ÏA8LT

SPECS

ûES

CES

CES

LÈ.5

Lt5
ñlqRKUP

HARKUP

It)IST

IDIST

Il)IST

ID IST

TEXO

FEXO

IDIST

IDISI
IDIST

ID I5Ï
IDIST

ÏEXO

FEXO

IDISi
IDIST

IDISÏ
IOI5T

Itx0
IDISÏ
IOISI
IDIST

IDIST

IDIST

FE XO

UNSPEC

I ÏAX

I TAX

I IAT

I TAX

I TAX

I TAX

IDISI
IUIÞI

lul)l
UI'|SPEC

IDIST

II)IST

IDISÏ
IDISÏ
IDISÏ
IDIsT

IDIST

TSOL

138.3r3
40. I 90

64,994

5.0{7
51.989

126.683

35.627

61. il9
82. 29 I

243.498

25.448

20.057

t.003
0,500

2. 000

256, 0Ë9

ts3,7t?
10. I 79

41, il7
3, 008

ù. 500

3, tlo0

190.{13

78.724
':. ù24

4. 009

10,u0ù

1.01 I

4, ú{9

5.0il
10. 02 7

70.396

3. 0ù0
q? ??l

? ô')l

2.148

I .008

29.063

I t. 085

t7.07t
30. 364

42. 09 I

80, 2 t8

2.173
t8.2t8
22.048

60. t64

I 2. 146

20, 043

20.055
) t7?

EÏA

AÊ-LABOR .VA-L-A6R

A6.LABOR .VA-L-IHD

A|ì-LA8OR.l,A-L-SER

HÊ-LABOR . I/A-L-A6R

N|j-Liq8OR.t,A-L-IND

IIÊ-LABOR .VA-L-SER

A|jR-I]AP . VA-KL-Aû

NONAË-CAP. VA-KL-III

HONAIJ-CAP. VA-KL-SE

RIJ-H-INC .A6-LABOR

Rlj-H-INC . AGR-|]AP

R|J-H-INC.NOI{A6-C/{P

RU-H-I¡|I] ,FIRHS

RU-H-INC.60|!|Ï-INC

RU-H-tNC,REST-0-ri

RU-H-COH . RU-H- I l{C

UR-H-INÙ.NG-LABOR

UR_H-INC , A6R-ÜAP

UR-H-I|{T.NOHAG-ûAP

UP-H-INC . FIRHS

UR -H - I NC . |]OVT - I }l|]

UR-H-INC .REST-O-II

UR-||-IOì{ , UR-H- INI]

F]RI{S . NONAË-[AP

F IRIIS . RU-H-I|'l|]

FIRI1S ,UR-H-INC

FtRilS .Ê0'JT-ilt|]

6OVT-II{C.NO|\lA6-CAP

IJOVÏ.Il{C.RIJ-H-INI]

60l'Ï-INC.UR-H-Itlc
Ët]VÏ-Ill0.FIRHS
6OVT-Il{C . IliDR-TAX

ri0vI-lNc.REsT-0-H

Ë0vT-c0il . 60vT- I Nt

INOR-TAT . /{IìR-DOH

IIIDR-TAX.A6R-EXP

II{DR-TAT.AGR-IÌIP

IilDR-TAX . IIID-I)OH

INOR-TAT ,II{I)-II{P
INDR-TAX.5ER-DO}t

RU-}|-SAV.RU-H-IIIC

UR-H-SAIJ.UR-H-It{C

FIRII-s/q'/.FIRI1S

ËovT-sAv . Ë0vT- I Nc

RU.H.IHV .RU-H-SAV

UR-H-I NlJ . UR-H-SAV

FIRH-IIIïJ.FIRII-SAV

ÊOIJT-Itlv.RU-H-SAV

IJOVT-Illv.UR-H.SAlJ

6OVÏ-INV . FIRH-sAV

GÙVT.IIIV.6OVT-SAV
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ll0DtL3r A Ê R I I U L I U R AL - 0 t Ìl A H D - L E 0 - ÊR0 ll T l|

EXECUTI|{6

35I PAR|qI{ETER CÏ

TBASE

34.000

t41.000

92, 000

191.000

I 76. 0C0

I 53. 000

273. 000

227 ,040
74,000

462. 000

59.000

{16.000

32.000

229. 000

77, ù00

3, 000

r 03, 000

29, 000

4. 000

I .000

5. 000

9,000

22, 000

47,000

I 2. 000

{1r.000
5t.000

20t.000
90.000

103.00ü

8. 000

I 4. 000

21.000

55. 000

80,000

40. 000

232.000

49,000

433.000

32, 000

26.000

60, 000

58.000

75. 000

63. 000

89. 000

il4.000
2. 000

182.000

26, 000

TELL TABLE

SPECS

ut{sPtc

cEs
TN

IO

IO

IO

i0
IO
tntu

Itl
IO

IO

IO

t-È.5

TXPORT

LES

LE5

OSHR

OSHR

OSHR

OSHR

IO

IO

IO

I]ES

ETPORT

|]ES

LES

AEXO

OSHR

OSHR

ESHR

OSHR

IO

IO

IO

cEs

TTPORT

Lt5

LES

LES

OETO

IO

IO

t0
IHPORT

IñPORT

I HPORÏ

6, il00

2.600

2. 300

TSOLTT/{

60vT- I ilV . REST-o-H

ViÀ.L-ÀËR .l//q-KL-46

l,A-L-INI}.Vå-KL-IN
VA.L-SER .VA-KL-SE

VA-KL-A6 . ACT-A6R

VA-KL-IH.ACT-IHD

VA-KL-SE .ACT-SER

AI]T-AËR .AÊR-I}OH

ATT-AËR . A6R-EXP

AtI-lilD . mD-Dolt

ACÏ-INI} . IND-EXP

AI]Ï-SER , STR-DOñ

ACl-SIR .5ER-EXP

ArlR-Dott . AGR-t0HP

r\üR-EXP . REST-O-H

AIìR-IIIP .AûR-TOIIP

AÊR-COI{P . RU-H-TOll

AljR-I]OI{P .UR-H-Ct]N

A6R-Ct]ñP.RU-H-INV

ÀI]R-I]OìIP . UR-H-INV

A6R-COI,IP . FIRIl-INV

AriR-i0ì1P,riovT-l|{V
A6R-COIIP . ACT-AGR

AIJR-TOHP , AI]T- IND

A6R-COI'tP , ACT-SER

INÐ-DOH , tND-CÍ]ì'IP

I ND-EXP . RIST-O-I.I

IND-II'tP .IHD-COIIP

i NI)-C0r1P , RU-H-C0N

lN0-rl0ltP . uR-H-c0tl

i ND-C0lrP . Ë0vr-t0f{
IND-I]OIIP.RU-H-IN\,

IND-COHP . UR-l|-IIIV

II{D-COHP.FIRII-IN|i,

IND-COHP .ÊOl,T-IHV

IHO-|]OHP .ACT-A6R

INI)-COIIP . ACT-II{I}

IHO-COñP .ATT.STR

SER-DOII . SER-COHP

SER-EXP ,REST-O-H

sER-IIIP .SER-COIIP

sER-CoilP . RU-H-CoH

SER-COHP .UR-H-COII

sER-f0ñP .Ë0vT-c0il

SER-COHP .ACÏ.A6R

sER-C0ltP,ACT-tN0

SER-COHP .ACT-SER

REST-O-II.AËR.IIIP

REST-O-II , IHD-IÌtP

REST.O-H.SER-I}IP

34.928

r43.360

92. r80

191.677

r78.988

153.299

273.968
?rq 1Â1

75.680

463. 004

58.572

+t7 .7 47

31.827

23r,38{
77.878

3,02s

86.400 104.335

2r,000 29,r8s
4,068

L008
5.043

3, 086

22,793

47,285

1?. 107

{92,067
qo ç71JU¡ Jr l

20 t.816
67,200 90,919

56.000 1ü3.093

8.026

14. t5ù

21.040
qc t?t

80.259

{0. 279

231.950

49. I 26

434.818
1r a?7

26,327

38. {00 60.816

42,000 58. r35

75, 295

63, 48{

8t, 0{3

il4.374
2.0ti

182.81 I
JA <JT



ft0DtL3: Ari R I CU L T U R ¡{ L - D E l{ A |'l D - L E D - Ê R 0 l{ Ï H

EXECUTINÊ

35I PARAHETIR CT

+

A6-LABOR . \,A-L-AÊR

AÊ-LA8OR,VA-L-II{D

AË-LAB[]R .VA-L-SER

I{O-LABOR .VA-L-A6R

N6-LAB[]R . IJA-L- I Nf)

i{rj-LAg0R . vA-L-StR

AËR-CAP .VA-KL-46

NOl'|AÊ-CAP. VA-KL-IIt

NONlq6-TAP. lJA-KL-SE

RU-H-INC.AË-LA8OR

RIJ-H- I HC , A6R-CAP

RU-H-IH|].NONA6-UAP

RU-H-INC .FIRIIS

RU-H-TON.RU-H-IHC

UR-H-I}{C .|\16-L|qBOR

UR-H-INü.AIìR-|]AP

UR-H-IHC.NONA6.CAP

UR-lt.INT.FIRHS

UR-H-CO}I.UR-H-I|lC

F IR¡S . |{[|{r{rì-ùAp

FIRI{S . Rtl-|1-INC

FIRITS ,UR-H-Il{C

GOVT- I NC , NONA6-CAP

ù0vT-lNc .RU-H-tllc

ËOtJT-INC.UR-H-I}{C

rìo\,T-tN|] ,FIRllS

60\,T-INC . II{I)R-TAX

IilDR.TAT.AGR-DOìI

INDR-TAX.|qÊR-EXP

IITDR-T/qT.AÊR-IIlP

INDR-TAX . I}ID-DOII

INDP-f/qT , IND-IIiP

INI)R-TAI.SER-Dt1ll

RU-H-5AV.RU-H-IHC

UR-H-SAtJ . UR-H- I IIC

FIR}I-SAV.FIRIIS

RU-H- I ìIV , RU-H-SAI,

UR-H-Il{tJ,IJR.H-SAtJ

FIRH-INV.FIRII-SA\|
ri0vT-tHv,RU-H-SAV

6OVT-INV .UR-H-SAV

60vT-lNv.FIRll-sAV
Ë0vT-lilv .GflvT-sAv

VA.L-AÊR , VA-KL-Aû

VA-L-IND.VI{-KL-iI{
VA-L-SER .'/A-KL-SE

VA-KL-46 . ACT-AGR

VA-KL-Il{.ACT-II{D
VA-KL-SE . ACT-SER

ACT-AÊR .AÊR-DOlt

ACT-A6R .AËR-EXP

CELL TABLE

OCSTL IHETA

136 . 610

39,696

64.194

5. 047

51.989

r 26. 683

35. 000

60, 790

8t,9{6

2,001

3.039 0.028

1.0ù8

28. 93 I

t9.085

17.001

141,Ë57

91,684

130,875

176,657

I 52. 474

272.822

74, 956

À-USED BTTA-IJSED FO-USED

0, 965

0, {35

0.338

0, 035

0.565

0. 662

0. 199

L 000

0. 714

0. t.1ü

ù.011

0, 875

1 .000

0, 286

0.287

0,032

0, 788

0,545

ù, 007

ü.0t7
0. 028

rl,0l4
0.021

0.106

1, 000

0. t04

0.174

0.95r
0.500
,\ qô¡
U..J¿I

0.750

0. {00

0.476

0. 250

1.000

ri.8ùl

0.601

0. 7ù0

0.585

0.294

0.609

0.99t

0. 961
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l't0DEL3: A Ê R I C U L T U R A L - D t ll A H D - L E D - G R 0 tl T H

txEctJTlllrj

351 PARTqHETER CT

+ 8C501

ACT-rHD . Ii{D-D0H 460,903

Al]T-IND . IìID-ETP 59.306

åcI-sER , SER-Dolt 416.012

ACT-SER .SER-EXP 3I,595

A6R-D0R ,A6R-Û0ñP 229.169

ArìR-tIP .REST-0-l{ 77.995

A6R-ttlP .AËR-Ct]llP 3.025

AtiR-c0l{P ,RU-H-Coll 103,349

AËR-C0Ì{P,UR-H-CÍ]H 28.910

AriR-rlf]llP,RU-H-lHV 4,030

AÊR-ÜOHP . UR-H-INV 0,999

AriR-ù0t{P , F IRl,t- lf{v 4,995

A6R-C0ñP.60VT-lNV 9.000

AljR-llollP , ArlT-AËR 22.082

A6R-t0flP . AcT-lNI} .16.838

ArjR-rl0ìlP .AcT-sER 11,192

IND-Doñ . Il{D-col{P 189,834

fND-EIP .RtST-0-ll 58.306

I|'lD-iHP .iND-C0llP 201,89Ë

IND-t0l'lP . RU-H-C0H 90,6?6

IND-C0ltP.lJR-H-C0N 102.761

tHD-üo}lP .riovT-|]ol{ 8,000

IND-tollP . RU-||-lNV 14. 104

IH0-D0l1P .UR-H-lNV 2A,i72

IND-TOHP.FIRII-Iltv 54'944

lN0-rl0HP.Ê0VT-lNV 80.000

INI)-Ct]ttP .ACT-A6R 40.149

rND-ü0|P.ArlT-lllD 231,202

IND-COIIP.ACT-SER 48.968

sER-DoH .SER-C0ì1P 433.013

sER-EXP , REST-o-ll 31.695

sER-ltlP .SER-ü0HP 26'327

stR-c0ËP .RIJ-H-Coìl 50.577

5ER-|]0l'lP.uR-H-t0N 57'?07

sER-t0llP .ÊovT-cotl 75.000

SER-rl0l'lP.A|]T-AtiR Ë3.235

sER-C0ltP.AcT-lHD 88.694

SER-rl0tP.AüT-SER ll3.t26
REST-0-lf .A6R-ll'tP 2.017

REST-o-ll . I}lD-lflP l82.8ll
REST-0-I{ .sER-lllP 26,321

+ FV-USE0

CILL TABLE

THETA A-USEO BETA-USEO

0. 941

1.000

0,961

1 ,000

0. 987

0, 013

0,22?
0.045

0,083

0.1u1
ri. 073

0. 090

0, u27

0, 710

0, ?90

0,778

ù. t55
0.117

0.8']9

0.133

^ ¡ ¡çv. 'tT,J

0. 109

0,943

0. 057

0. 209

0.17t
0,254

(\ )7)

0. I l3

FO-USID

77.000

5t. rl00

L0r)0

32. 000

75.000

ri ì7¿

0. 662

U. J.JT

0. 225

NONAÊ-CAP. T/A-KL-Ii|

HONAÊ.CAP, 
'JA-KL-SE

RU-H-INC.ËOVÏ.IHC

RU-H- II{I] . REST-O.II

UR-H-INC . GOVT.I|tC

UR-H-IHC ,RESÏ-O-II

FiR¡IS .6OVT-INC

IIP-USED THITA-USEO

0.663

0, 429

0.500

2, 000

0, 500

3. 000

I 0, 000
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EXICUTINÊ

35I PARAHETER CT CELL TABLE

+ FV-USID }IP-USED THETA-USED

60vT-rr{c .REsT-0-t{ 3.000

IHDR-TAT,AGR-Ofl}t

INDR-TAX , A6R-EÏP

IIIOR.ÏAT.AÊR.IñP

INDR-TAX . IND-l)Oñ

IHDR-T¡{T . INO-IIIP

INDR-ÏAX .SER.DOÌI

AÊR-TXP .RESÏ-O-H

IND-EXP .REST-{1-H

SER-EXP ,RESÏ.0-H

REST-O-H . AËR-IIlP

RESr-0-t{ . tN0-ltlP

REST-O-I{ .STR-IñP

0, 003

0.028

0, 500

0. 063

0, 104

0.041

1.000

1,000

t, û00

1.000

1.000

1.000

r*r* FJLt SUHIIARY

INPUT [:\DISSERT\SAH50N5,6lt5

OUTPUT I]I\DISSERI\SAI{5ON5,LSÏ

EIECUII0ii TII'IE = Q,222 I'IINUTES



APPENDIX C3

Scenario Vtr of Model ffi:

A Devaluation of Thai Currency by 5 percent
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2 * THE A6RICULTURAL-DEñAIID-LED-IHDUSTRIALITATIO|.| FOR THAILAHD.

J

4 SET ACC ACCoUT{TS /
5 AÊ-LABOR AÊRICULTURAL LABOR

6 HÊ-LABOR }IOIIAÊRICULTURAL LABOR

7 A6R-CAP /{6RICULÏURAL CAPIÏAL

8 NOHåÊ-CAP NOI{AGRICULÏURAL CAPITAL

9 RU-H-I}IC RURAL HOUSEI|OLD II|COITI

IO RU-H-CÍ]H RURAL HtlUSEHt]Ll) CI]IISUHPTIÍIH

II UR-H-IIIC URBAII |{OUSEI{OLD IIICOIIE

12 UR-H-COII URBAII HOUSEHOLD COIISUIIPÏION

13 FIRñS FIRI{S OR CORPORåTES

14 60\|T-tilC GtlvtRt{ilEllT INCt]f,lE

t5 G0vT-coil ÊovERl{ilENT col'|s|JllPTl0H

16 Ii{DR-TAX II{I}IRECT TAX

17 RU-H-SAi/ RURAL HOUSEHOLD SAVII{ÊS

18 UR-H-SAV URBAI{ HOUSTHOLI) SAi/IIIGS

19 FIRH-SAV FIRH SAiJIIIGS

20 60tJT-sAv 60vERt{t'tEilT s|{VlltÊs

2I RU-H-IIIV RURAL HOUSEHOLO Ii{VESTIIEI{T

22 UR-H-INV URBAN H{]USEHOLD IIIVESTHENT

23 FIR}I-IIIV FIRH II{VESTIIE}IT

24 6O\|T-INV ÊOVTRI{IIEIIT IHVESTIIENT

25 VA-L-AGR LABOR I/ALUE lqODED FOR AÊRICULÏURE

26 VA-L-IIII) LABOR VALUE AI}I)EI) FOR INI)USTRY

27 VA-L-SER LABOR VALUE AODEO FOR SERVICES

28 VA-KL-AÊ VALUE ADDEI} FOR A6RICULTURE

29 VA-KL-IN VALUE ADOEO F(]R INDUSÏRY

30 VA-KL-SE i/ALUE ADDED FOR SERVICES

3I ACT-A6R åGRICULÏURAL ACÏIVITY

32 ACT-IIID II{DUSTRIAL ACÏIIJITY

33 AI]T-SER SERiJICE ACIII,ITY

3{ A6R-I}[]II I)OITESTIC AÊRICULTURAL CI]HITOI}ITIES

35 AËR-EÏP AÈRICULIUR¡{L TOIIIIÍ]DITIES EXPORTED

36 AÊR-II{P AGRICULÏURAL CO}IIIODITIES IIIPORTED

37 AIJR-C(IHP AÊRICULTURAL COIIPOSITE COIIIIODITIES

38 IIID-DI]II DOIIISTIC IIAI{UFACTUREI) COIIHI]DITIES

39 IND-EXP I{AIiUFACTURED COIIIIOOIÏIES EXPORÏED

40 IND-ITP ilAI¡UFACTURED COIIIIODITIES IHPORTED

{I IND-C(IHP IIAI{UFACTURED ü{]IIPÍ]SITI C(IIIìIOOITIES

42 SER-DOII DOI{ESTIC SERVICES

{3 STR-TIP STRI'|ITES TIPORTED

44 SER-IIIP SERVICES IHPORTED

45 SER-C0IiP C0ilP0SITE SERVICTS

46 REST-O-II REST OF THE IIORLD /;
47

48 ALIAS (AtC,ACCP);

49

50 ACROTIYIIS ItF IIARKET FACTOR ACCOUI{T

5I II}IF }IOII IIAR|(ET FACTOR

52 INST INSTITUTIOilS Ii|COI1E ACCOUi{T

53 IHSTC INSTITUTIO}¡S COilSUIIPTIOÌI ACCOUIIT

54 iqc /qCTIVITY OR COIIIIODITY ACCOUHT

55 T¡qT INOIRECT T¡{T ACCOUIIT

56 ROH RTST OF IHE IIORLD ACTOUI{T



ÊAHS 2.05 PC AT/XT i2107107 08:13:36 PAGE 2

i{0DEL3: A Ê R I C U L T U R A L - D E l{ A l{ I} - L E I) - 6 R 0 l4 T H

q7

58 O OUIIATITY FIXED

59 ItP PRICE FITEO AS ìIUHERAIRE

60 P PRICE ETOËEHOUS

6l
62 CEs CES PRODUCTIO}| FUIICTIOI| SPECIFICATIOI{

63 ETPORT EIPORT DENAHO FROII T}|E REST OF THE HORLD

64 FEXO ETOÊEMUS III FOREI6II ETCHAHEE

65 IDIST IIICOHE OISTRIBUTIOH SPECIFICATIOH

66 IIIPORT PAYI'IE}IT Ft]R IHPI]RTS

67 IO INPUT-OUTPUT SPECIFICATIOII

68 ITAX IIIDIRECT TAT SPECIFICATION

69 LES LIHE¡{R ETPEHDITURE SYSTEII SPECIFI|]ATIOH

7O IIARKUP I1ARKUP tlVER AHT ABÍ]VE COST

7I OTXfl FITED 0UAHTITY COHSUì1PTION SYSÏEH

72 ESHR FIXED OUA}ITITY SI.|ARE CI]NSUIIPTION SYSTT}I

73 IEXO ETOGEHOUS TSOL

74 UIiSPEC UilSPECIFIED t]R RESIDUAL;

75

76

77 TABLE SAt{(ACC,ACC) StlCIAL ACCoUI{TIHÊ HATRIX

78

79 A6-LABOR N6-LABOR A6R-TAP NONA6-ÙAP RU-H-INC

80

8t RU-H-lNt 240.5 25 20

82 Rtj-|{-toll 253

83 UR-H-IHC 183.5 l0 41

8{ FIRHS 78 '2

85 Ë0VT-INC 4 4

86 RU-I{-SAV 3u

87

88 + RU-H-COH UR-H.INT UR-H-CON FIRIIS GOVT-INC

89

90 RU-H-INC I .5

9t uR-H- INC 3 .5

92 UR-H-C0I{ 190

93 FIRHS 4 I()

94 60|'T-tt{C 5 l0
95 È0tJT-C0ll 83

96 UR-H-SAV 42

97 FIRII-SAIJ 80

98 60|,T-SAV 3

99 /qÊR-ColtP 103 29

100 IIiD-C0|IP 90 103

rot sER-coñP 60 58

r02

IO3 + ËOVT-COH INDR-TAT RU-H-SAIJ UR-H-SAV FIRH-SAV

t04

105 ËovT-lilc 7t

106 RU-H-IIiV l8
r07 uR-H-lilv 22

t08 FlRn-tllv 60

r09 Ê0ì/T-lilìJ 12 20 20

l t0 IlrD-c0iP I
llt sER-c0ltP 75
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n2
1 13 + 6OVT-SAV RU-H-IiIV UR-H-IIIV FIRñ-I}IV GOVT-II{V

ll{
1 t5 60vï-tftt, 3

lt6 A6R-C0HP 4 I 5 9

lt7 lllo-cot{P t{ 2t 55 80

I tB

I19 + VA-L-AËR |i,A-L-II¡l) VA-L-SER VA-KL-A6 VA-KL-I}|

120

t2r A6-LAB0R 136 40 64.5

t22 ì|G-LABoR 5 52 126.5

r23 A6R-CAP 35

I24 HOì|AË-|]AP 6I
125 V¡q-L-AÊR 141

126 VA-L-II{D 92

127

128 + VA-KL-sE ATT-A6R ATT-IND ACT-SER A6R-DON

129

I3O NONAG-CAP B?

I3I INDR-TAT 2

t32 IJA-L-SER l9l
133 VA-KL-A6 175

I34 VA-KL-IH I53

135 VA-KL-SE 773

136 ACT.AËR 227

137 A6R-C0HP 22 47 12

t3B IND-|]oHP 40 232 49

I39 SER-C0I1P 63 89 I 14

t40

I4I + icÊR-EXP A6R-II'IP A6R-COhP IND-DÍ]}I INO-EXP

t{2
I{3INDR-TAX 3 I 29

144 /qtI-AriR 7 4

145 ACT-IND 462 59

146 /qGR-D0I{ 22i
I4I ACR-IHP 3

t{8 REST-o-H 2

149

I5O + IIID-IñP II{D-COñP SER-DÍ]II SER-EXP SER-IHP

rql

152 IÌ{I}R-TAI 19 17

r53 AüT-SER 416 32

154 IftD-D0H 491

155 IN0-IHP 201

156 REST-0-H 182 26

t57

158 + sER-Cf]llP REST-0-I{

t59

160 RU-H-INC 2

16I UR-H-INT 3

t62 60VT-INC 3

163 ri0vT- t|lv 34

164 AGR-EXP 77

165 IND-EXP 59

166 SER-00ñ 433
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167 SER-EXP 32

168 SER-IHP 26¡
169

t70 TABLE SPEC(ACC,ACC) SPECIFICATI0t¡ IABLE

t7l
172 AÊ-LABOR HÊ-LABOR A6R-CAP I¡OI{AG-CAP RU-H-INC

t73

174 RU-H-II{C IDIST IDIST IDIST
l7s Ru-H-c0H lotsT
176 UR-H-INC IDIST IDIST IDIST
177 FIRIIS IDIST IOIST
I78 6[1!',T-IHC II}IST IDIST
I79 RU-H-SAV II}IST
r80

181 + RU-H-Û0N UR-H-II{C UR-H-tofl FIRftS 60![,T-INC

182

183 RU-H-INT IDIST TEÏO

18{ UR.H-Itl|] IDIST TEXO

185 UR-H-COH IDIST

186 FIRIIS IDISÍ TEIO

I87 6OVT-IHD IDIST IDISI
t88 Ë0vT-coll UIiSPEC

189 UR-H-SAV IDIST

I9() FIRñ-SAV IDISI
191 GOVT-SAV U¡ISPEC

1I2 AGR-|]OIIP LES LES

193 IIID.COHP LES LES

I.]4 SER-|]OHP LES LES

195

196 + GÍ]VT-CÍ]II IìiDR-TAX RU-H-SAV UR-H-SIcV FIRII-SAV

t97

198 60Vï-INC IDIST

I99 RU-H-INV IDIST

2OO UR-|i-II{V IDIST

2OI FIRIT-II{V IDIST

202 ÊOVT-IN'J II}IST IDIST IDIST

203 It{D-C0ìtP 0EI0

204 SER-C0IrP 0EI0

205

206 + Ê0VT-SA\, RU-H-lHv UR-H-lflV FIRñ-IHI/ 60t/T-il{lJ

207

208 60t,T-tftt, It}IST

209 AËR-COIIP ESHR OSHR OSHR OSHR

2IO IND-CO}IP OSHR OSHR OSHR OSHR

2t I
212 + VA-L-AÊR I,A-L-IND VA-L-SER VA-|(L-AG VA-KL-II{

213

214 A6-LABOR CES CES CEs

2I5 IIG-L¡qBOR CES |]Es CES

216 AËR-CAP CES

217 IIOHAG-C¡{P IIARI(UP

218 VA-L-A6R CES

219 VA-L-tltD I0
220

221 + VA-I(L-SE ACT-AËR ACT-IND ACT-SER AÊR-I)OII
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1))
223 HOI|A6-CAP ñARKUP

224 IITI)R-IAX ITAX

225 VA-L-SER I0
226 llA-KL-A6 I0

227 l,¡{-|(t-tli I0

228 VA-KL-SE IO

229 ACT-A6R IO

230 AËR-CBIiP IO IO IO

23r IilD-C0r{P I0 I0 I0

232 SER-COHP IO IO IO

234 + AËR-ETP AÊR-II{P AËR-COñP INI)-D[]N IHD-EXP

235

236 IHDR-TAX ITAX ITAT ITAX

?37 /qCT-A6R IO

238 ACT-IND It1 IO

232 AËR.D(]H CIS

240 A6R-IHP CTs

241 REST-0-|¿ IRP0RT

242

243 + IND-IHP II{I}-C[]IIP SER-OI]II SER-EXP SER-IIIP

244

245 INDR-TiAX ITAX IÏåX

246 AI]T.SER IO IÍ1

247 IHI)-I)OII CES

248 IND-IHP TES

249 RIST-O-H II1PORT ITIPORT

250

?51 + SER-ü0HP REST-0-I{

252

253 RU-H.INC FEXI]

25{ UR-H.INC FTXO

255 ËOiJT-INC FEXO

256 ËOVT-IHi/ UNSPE|]

257 A6R-EXP EXPORT

258 IHD.ETP ETPORT

259 SER-D0lr CES

260 SER-ETP TIPORT

261 SER-lllP CES¡

262

263 SET ACCEX(ACC) EIP0RT C0ññ0I)ITiES /AÊR-EIP,lllD-EÍP,SER-EIP /
26{ C0ñPS(ACC) ConñITTED Co}lSUllPTI0H /AGR-C0|'|P,tilD-t0llP,SER-CollPi

265

266 PARAIIETER ETAS(ACCET) ELASTICITIES OF DEHAHD FOR EXPORTS /AËR-ETP =

6,0,
261 Ii{D-EIP = 2,6, SER-EIP = 2.3 I
268 ALPHARU(CI]IIPS) ITIIIIñUH COIISU}IPTII]I{ FOR RURAL HH /AËR-C[]IIP =

86. 4,

269 Il{I)-C0}lP = 67,2¡ SER-C0Ì{P = 38.4 /
270 ALPHAUR(CI]IIPS) IIIIIIñUII TONSUIIPTIÍ]|i FOR URBAI{ HH /A6R-COIIP =

21.0,
271 IND-C0|IP = 56,0, SER-C0IiP = 42,0 I
272

273 * DEFINE AND FILL THE CELL ÏABLE¡
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274

275 PARAHETER CT(ACC,ACt,r) CELL TABTE;

277 CT(ACC,ACCP,'TBASE') = SAH(ACC,ACCP);

278 CTtACt,ACCP,'SPECS') = SPEC(åCC,AÛCP);

279 CT(ACCEX,'REST-0-|¡',"ETA') = ETAS(ACCEX);

280 CT(Û0HPS,'Ru-H-t0l{0,'ALPltA') = ALPIIARU(û0HPS);

281 CT(C0ltPS,'UR-H-Ct}ll',"ALPHA') = ALPHAUR(CtlI1PS);

282

283 TABLE AT(ACC,r) ACC0UilT TABLE

284

285 TYPE FIT SIÊñA E

286 A6-L¡c8OR ñF O

287 II6-LABOR HF P

288 A6R-CAP ilF 0

289 N0NA6-CAP ililF

290 RU-H-INC IHST

291 RU-H-C0H Ii{STC

2J2 UR-H-IIIC IllSI
293 UR-H-C0!{ II{STC

294 FIRñS IIIST

295 GOi/Ï-INC INST

296 ËoVT-C0H IfiSTC

29? INDR-TAX TAX

218 RU-H-SAIJ IftST

299 UR-H-SAV INST

3()O FIRH-SAV I|{ST

301 60VT-SAV InSï
302 RU-H-IilV INSIC

303 UR-H-IHV ItlSÏC

3ù4 FIRtt-tNV I|{SIC

305 GOVT-INIJ INSTC O

306 tJA-L-¡qÊR /qC {). { EPS

307 VA-L-INI} AC 0,6
308 VA-L-sER ¡{C 0.5
309 VA-KL-AÊ AC 0.8 EPS

3t0 vA-KL-In AC

3ll vl||-|(L-sE Ac

3I2 ACT-AÊR AC

3I3 ACT-IHD AC

3r4 ACï-SER AC

3r5 AÊR-00|l AC

316 AGR-ETP AC

3I7 AÊR-IHP AC

318 A6R-C0ltP AC 0, I
319 lt{D-I}f]il AC

320 IHD-EXP AC

32r Ir{D-tfrP AC

322 IilD-C0llP AC t,5
323 SER-D0ñ AC

324 SER-EIP AT

325 SER-illP AC

326 SER-rl0ilP AC 3,0
327 REST-E.H ROII HP;

328
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329 PARA¡iETER T0TALS(ACC,*) ACC0UI{T TI)TALS AND IHBALAHCES FOR THE SAH;

330

331 T0TALS(ACC,"R0I|-T0TAL') = SlJñ(ACCPTSAII(ACC,ACCP));

332 T0TALS(ACCP,'Ct)L-T0TAL") = SlJll(ACC,SAIi(ACC,ACCP));

333 T0TALS(ACC,'I)IFFEREHCE') = T0TALS(ACC,'R0Ii-T0TAL') -
I0TALS (ACC,'C0L-ï0IAL' ) ;

334

335 TDISPLAY 'CHECK FflR BI{LAT{CE 0F BASE SAll:', T0TALS;

336

337 ñODEL IIODEL3 A6RICULTURi4L DEIIAND-LED-INDUSTRIALIZATIOH FOR THAILåIID

338 i AtC, AI, CI /;
339

340 TDISPLAY 'ACC0UilT At{I} CELL TABLES BEFI]RE S0LVE: 

" 
AT, CT;

341

3{2 SflLltT ñ{}DEL3 USIN6 HERCULES;

3{3

344 *DISPLAY 'AtC0Ul{T ANI} CELL TABLES AFTER FIRST S0LVE:', AT, CT;

345

346 TSCENARI0 VII: IIICREASE ll0RLD PRICES 0F ALL t0llll0l)ITIES¡
3{7

348 CT('AGR-EXP',"REST-0-H','HP') = 1.05;
3{9 CTt'REST-0-}l','AlìR-ll{P','llPo) = 1,05;
350

351 CT("lN[)-tIP", "REST-0-ll"r'HP') = 1.05;

352 CI('RtSï-0-H','lll0-lllP','llP') = 1,05;

353

354 CT('SER-EXP",'REST-0-l{","HP') = 1,05;
355 r.'ï('REST-0-fl',oSER-ll{P','HP') = 1.051

356

357 SOLVE I1ODEL3 U5IN6 HERCULES;

358

359 DISPLAY'ACC0UI{T AND CELL IABLES AFIER S0LVIN6 SCENARI0 VII;', AT, CT;

360
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SYI1BOL LISTIH6

SYHBOL

nu

ACCEX

ACCP

ALPHARU

ALPHAUR

AT

TOHPS

fï

277

278

268

270

283

35t

239

'764

CONTROL

342

?19

352

265

63

TYPE REFERE}|CES

ACRNI{ DECLARTD 54 DEFIIIED

307 308 309

313 314 315

3t9 320 32t

325 326

SEl DECLARED 4 DEFINED

2177 21170 263

278 283 329

338 342 357

33t 332 333

SET DECLARED 263 DEFIIIED

279 C0ilTR0L 279

SET DECLAREI) 48 REF

332 |]oHTRoL 277

PARAII I}ECLAREI) 268 DEFIIIEI}

PåRAH DECLAREI} 270 DEFIIiID

PARAH DECLARTD 283 DTFINED

357 REF 33S

ACRI{H DECLARED 62 DEFII.IEI}

31215 216 218

?48 259 261

SET DECLARTO 264 DTFI}ITD

270 280 281

PAR/{I{ DECLARED 275 IHPL-ASN

ASSIÊNED 277 ?78

348 349 35 I

REF 338 359

PAR/qII OEI]LARED 266 DEFINED

ACRNñ I)ECLARED 63 DEFIHED

258 260

ACRNII I)ECLARED 64 DEFINED

254 ?55

ACRI{ìI I)ECLAREI] 65 DEFINED

t75 31176 2rt77
184 185 185

198 t99 200

ACRIII'I DECLARED 66 I}EFINED

2r249

ACR}III DTCLAREI) 52 DEFINTD

292 294 29s

301

ACRNH DECLIqRTD 53 DEFIHED

293 296 302

ACRI{II DECLARED 67 DEFINID

225 226 227

31231 3*232 237

ACRNII DETLARED 68 OEFII{ED

31236 2*245
ACRNII OECLARED 69 DEFiNEÛ

2*193 21194

¡qCRNIT DETLARED 70 OTFIHED

223

ACRI{II DECLAREO 50 DEFII{ED

4 REF {8
764 2r?75 277

331 332 21333

C0Ì{TRoL 277 278

263 REF 266

54 REF 306

3t0 3il 3t2
316 317 318

322 323 324

¡t LL

278 331

331 332

REF 280

REF 28I

I}IPL-AsI'| 342

REF 31214

24ù 2+7

REF 268

280 28 I

357

28u 2Bl

354 355

PEF 279

REF 257

tïAs
E XFBRT

FEXO

IDIST

64 RtF 253

65 REF 3*174

21178 t79 t83

2rt87 189 t90

20t 31202 208

66 REF 241I HPt1RT

INSÏ

r ilsTc

IO

I TAT

LE5

I{ARKUP

ÌlF

52 REF

298 ?99

53 REF

303 30{

67 REF

228 229

?t238 2n4Ë
68 REF

69 REF

290

300

291

305

219

3*230

224

2rlt2

2t7

286
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SYIIBOL LISTII{6

SYIIBOL TYPT REFEREIICES

287 288

I{ODEL3 HODEL DTCLARED 337 DEFII{ED 338 REF 342
357

I{IIF ACRI{II DETLARED 5I DEFII{EO 5I REF 289
HP ACRNTI DTCLI{RED 59 OEFIIIED 59 REF 327
P ACRHIT DECLARED 6O DEFIHED 60 REF 287
A /{CR}I}I OECLARED 58 DEFII{ED 58 REF 286

288 305

OEXO ACRNI{ DECLARED 7I OEFI}{TD 7I REF 203

?04

OSHR ACRIIII I)ECLAREI} 72 I}TFINEI) 72 REF 4}209
412t0

P.OII ACRNII DECLARED 56 DEFI}{ED 56 REF 327
SAH PARAH DECLAREI} 77 OEFIIIEO 77 RTF 277

331 332

SPtrl PARAII DEI]LARTD t70 oEFIt{t0 t70 REF ZtB
TAX ACRNH I)ECLARED 55 DETINED 55 REF 297

TETO ATRHÌ{ DETLARED 73 DTFINED 73 REF I83
t84 t86

TOÏ/{LS PARAH OECLARED 329 ASSIûI{TD 33I ?32 333

RtF 21333

UHSPEC ACRI|ñ OEI]LAREI) 74 DEFINTD 74 REF I88

I 9t 256

stTs

ACC ACCOUNTS

AI]ÙTI EXP(IRT COI{¡IODITIES

ACCP ALIASED IIITH ACC

DOñPS COHIIITTED |]ONSUHPTION

ATRt]l{YIIS

AC ACTIIJITY OR CÍ]I{III]DITY ACCOUNT

IjTS CES PRtlI)UCTIf]il FUllCTIOÌI SPECIFICATION

EXPORT ITPORT I)Eñ¡qNI) FROñ THE REST t]F THE IIDRLD

FETO EIOIJEIIOUS III FORTIûN EXC|{¡cI¡ÊT

IDIST ITICOI{E DISTRIBUTIOII SPECIFICATIOil

IIIPORT PAYñEIIT FOR IIIPORTS

I}IST INSTITUTIÍ]IIS INC(¡IIE ACCÍ]UI{T

IilSTû IHSTIIUTIOIIS COIISUITPTIOII ACCOUNT

IO II{PUT-OUIPUT SPECIFICATIOll

IT¡ìT II{OIRECT TAT SPECIFICATIOH

LES LINEAR ETPEI{DITURE SYSTEII SPECIFICATION

ñARKUP IIARKUP OI,ER ANO ABOi/E COST

}IF HARKEÏ FIqCTOR ACTÍ}UHT

NIIF IIOH IIARXET FACTÍ]R

IIP PRICE FIXTD AS NUIIERAIRE

P PRICT EIOIJE}|OUS

E &UNATITY FIXED

OITO FITED OUAHTITY CO}{SUIIPTIOH SYSTEH
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H0DEL3: ¡{6R I CUL IURAL - 0tllAH D -LE 0 -6R0!l IH
SYIlB[]L LISTIN6

A|]ROHYHS

OSI|R FIXED EUANTITY SHARE COIISUI{PTIOH SYSTEH

ROH REST OF THE HORLD ACCOU}IT

TAT INI)IRECT TAX ACCOUI¡T

TETO ETOËEÌIOUS TSOL

Ui|SPEC U}ISPECIFIED OR RESIDUAL

PARAIIETERS

ALPHARU IIIII¡ñUII CÍ]HSUIIPTIOI¡ Ft]R RURAL HH

¡cLPHAUR ñII{IñUII COHSUHPTIOH FOR UREAI{ HH

AT ACCOUNT TABLE

TI CELL TABLE

ETAS ELASTICITIES OF DTIIAND Ft]R EXPORTS

SAH SOCIIqL ACCOU}ITIHË ÌIATRIX

SPEC SPTCIFICATIt]N TABLE

TOÏALS ACCOU}IT T(ITALS AIII) IHBALAHüES FOR THE si{H

}I ODTLS

HODELS A6RICULTURALDE}IAND-LED-INI)USÏRIALIZATIOt|FORTHAILAND

I]O}IPILAÏION TIHE = fl. t74 Ì{IHUTES



6AHS 2.05 PC AT/XT 92107107 08:13:36 PAGE ll
H0DEL3I AÊR I CUL TURAL - DE HAl{ D -LE 0 -ri R0ll TH

Ì{ODEL STATISTICS 5OLVT IIODEL3 USI}16 HERCULES FROH LINE 342

llooEL SlATISïtCS

ACCOUIITS 42

ELEIITIITS IH ACCOUITT TAELE 56

ELEI{EHTS II{ CELL TABLE 2II

IXECUTI0II IIñE = 0.219 HIIIUTES



ÊAHS 2.05 PC ATi XT glt07tl7 08:14:12 pA6E tz
ll0DEL3: A 6 R I CUL I URAL - D E Hl{l,t D -L E t} - 6R0 H T l|
SOLUTIOI{ REPORT SOLVE HODEL3 USIHË HERCULES FROI{ LINE 342

H t R C U t E S Version t.t4 froa 9?,t0ït(l6

Copyright (C) ARKI Consulting and Developaent A/S
Eagsvaerdvej 246 A

I)K-2880 Bagsvaerd, Dens¡rk

Seri¿l nu¡ber 166

LÍcensed to: Sa¡art Nits¡er
Departoent of Agricultural Econo¡ics ¿nd

Fara llanageaent, University of Hanitoba

SAll STATISTITS: ACC(IUI{IS CELLS

BEFORE EIPAHSIOH 42 IOI
AFTER EXPAIISIOI{ 44 IO9

}IODEL STATISTICS:

VARIABLES TI]TAL EÍPLICIT II1PLICIT EXOGENOUS

P-VARIABLES 34 32 2 2

O-ì/ARIIqBLES 33 33 3

Y-VARIABLES 44 44 () O

T-V|{RIABLES 109 IO9

C-i/ARIABLES 72 7?.

RESIDUAL 1 I
IoIAL 233 t86 tl)i 5

EEUATII]I{S TOTAL EXPLICIT II1PLICIT
Roll EQUAT IrtNS 44 44

COLUIIH EOUATII]NS 35 35

Pr0=Y ggrotton, 33 3 30

ïil,J) EoUATIo|,ts t0{ 104

cil, J) EotJATI0ilS 72 72

FIXED VARIABLES 4 4

NUIIIRAIRE I I

ToTAL 293 I 86 1 07

VARIABLE AilI} EOUAT¡0H E¡{L¡{HI]E 8Y ftAJ0R ACTI0UHT rypEr
(CELLS ARE C0UilTED lilTH T||EIR C0Lut{N, EXtEpT IN
REST OF I{ORLD AC|]OUIITS HHTRT CELLS IN IHSTITUTIONS

ROIIS ARE COUI{TED I{ITH IHSTITUTIONS)

VARIABLES EOUATIOHS TIIBALANCT

FACT0RS l8 1g 0

IilSTIIUTI0NS 93 93 0

ACTI|, I T IES/COIIIII]D I T I ES/

REST-0F-i|0RLD 179 179 0
INDIRECTTATIS 2 ? O

I{UI{ERAIRE/RESIDUAL I I

T0TALS 2% 293 0

SIzt 0F LAR6EST SIIIULTAI{EOUS BL0CI(: t6r
T0TAL NUIIBER 0F SPIKES: I
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ll0DEL3: AG R I CUL T UR AL - I}t H Al'lI} - L E I) - 6 R 0 ff T H

SOLUTIOI| RTPORT SOLI|E HODEL3 USINIJ HTRCULTS FROII LIHE 342

Ê D P SUHIIARY

s0LuTI0il

CURRENT COI{STAIIT PRICE

PRICËS PRICES I}IDET

602.000 602.000 1.0006DP AT FACTÍ]R C[]ST

HET INDIRECT TATES

INTOñT EFFTCT

F I II¡{L USE

IXPtlRTS

I IIPÛRTS

GDP AT HARKET PRICES

TERIIS OF ÏRADE

6R055 DOIIESTIC IHCOHE

RESOURCI 6¡{P

PSOL

r.000
t.000
r.000

r.000

r ,000

1.000

BASE

602.000

71.000

7 t5.000
168,000

-2 I 0. 000

673. 000

673.000

42. 000

7t,000

715,000

168.000
-2 I 0. 000

673,000

673,000

{2. 000

71.000

.000

7t5.000 t.000
t68.000 1.000

-210.000 l.{)ù0

673.000 1.000

.000

673.000

{2,000

EXIT -- FINAL SOLUTION FOUNI)

Ti}IT STTPS 4

NEI,ITON ITERATIOl|S O

SOLUTION ÏIHE ,I{5 HINUTES

þIORK SPACE USE[) 2642 [{ORDS.

I,IORK SPATE AVAILABLT 28154 HOROS.

SOLUTIOII SUIIñARY

A6.LA8tlR

NG-LAB(]R

AÊR-CAP

NOHAÊ-CAP

RU.H-IHC

RU-H-C0t{

UR-H- I I{C

UR-l{-CON

FIRñS

û0vT-lNc

60vT-c0H

IHDR-TAI

RU-H-SAV

UR-l|-SAV

F IRII-S|{V

û0vï-sAv
RU-H-IìtV

UR-l|- II{V

0s0L

240.500
183. 500

35. 000

253, 000

r90,000

83.000

YS{]L YBASE

240.500 240.500
r83,500 t83.s00
35.000 35.000
143.000 l{3.000
289.000 289.000

253.000 253.000

24 1.000 241.000

190,000 r90.000

94.000 94.000

97.000 97.000

83.000 83.000

71.000 71.000

30.000 30.000

42.000 {2.000

80.000 80.000

3.000 3.000

18.000 18.000

22.000 22.000

1.000

l .000

I 8. 000

22. ù00



ÊAñS 2.05 PC AT/XT 92107 107 08: l4:12 PA6E t4
H00tL3¡ A6R I CUL TU R¡{L - 0tHAND-LE 0 -rjR0H T l|

SOLUTIOI{ REPORT SOLVE TODEL3 USI¡IË HERTULES FROñ LIHT 342

F IRH-I}I'J

Ë0vT-tNl|

VA-L-AÊR

VA-L-II{D

VA-L-SER

VA-KL-AÊ

VA-KL. IH

VA-l(L-SE

ACÏ-A6R

ACT-INI}

A|]T-SER

A6R-D0fl

AlìR-ETP

A6R-If1P

A6R-C0HP

I r¡I)-D0t{

IND-ETP

IND-IIIP

IHD.|]OHP

stR-D0tf

SER -ET P

SER- I IIP

SER -I]OI{P

REST-0-H

SOLUT

PSOL

I .000

1.000

1.000

1.000

I .000

1.000

1,000

t. 000

1.000

r.000
1.000

1,000

1 ,000

I.000
1.000

1.000

L0ù0
1.000

I .000

1.000

1, r)00

1.000

1,000

1,000

0s0L

60. 000

89.000

l4l,ù00
92,000

f9l,000
176.000

r53.000

273.000

301.000

52r.000

448, 000

229.000

77. 000

3, 000

232. 000

491.000

59, 000

ir)L 000

692.000

433.000

32. 000

26, 000

{59, 000

IO}| SUII}lARY

YSOL YBASE

60,000 60,000

89.000 89.000

141,000 t4t.000
92.000 92.000

191.000 19r.000

176.000 176.000

153.000 r53,000

273.000 273.000

30t.000 301,000

521.000 521.000

448.000 448.000

229.000 229. 000

77.000 77.000

3.000 3.000

232.000 232.000

491.000 491.000

59. {)00 59. ù00

201.000 201.000

692, 000 692, 000

433,000 +33, ù00

32, ù00 32 , 0rl0

26,000 26.000

{59, 000 'f 59. 000

210.000 210.000



6AllS 2.05 PC AT/IT g2tlil|l 08:t4rt2 pAÊE ls
HODEL3: AÊR I CULTIJRAL -DEHAND- LEI)- 6RDHTH
HODEL SIATISTITS SOLVE HODEL3 TJSINË HTRCULES FROH LINT 357

III]DEL SIATISTICS

ATCOUHTS 42

ELEIIEIITS IN ACCI]|JIIT TABLE 203

ELEIIEilTS IH CELL TAELE 483

EIECUTI0I{ TIHE = 0,277 HI}{UTES



ßAilS 2.05 PC AI/ÏI
H0DEL3:A6RICULTURAL
SOLUTiOil REPORT SOL|,E HODEL3

i2107107 08:14:43
DEIIAI{D-LED-GROHT}{

USI}IG HTRCULES FROII LINE 357

PAËE l6

SAñ STATISTICS: ACCI]UHTS CELLS

BTFORE ITPAIISIOH 42 IOI

AFTER ETPAì{SIÍ]i{ 44 IO9

HTRCULE

Copyright (t))

Serial nu¡ber

Licensed tor

H{IDEL STATISTICS:

II,ARI¡qBLES TÍ]TAL

P-||iqRI/{ELES 34

O-VARIABLES 33

Y-VARIAELES {4
T-V¡{R¡/q8LES IO9

C.VARIABLES 72

RESIDUAL I

I0IAL 293

EOIJAT I OIIS TÍ]TAL

ROH EEUATIONS 4{
COLUñH EOUATIONS 35

P*0=Y E0UATI0il5 33

Til,J) EoUATIoNS 104

c( I, J) E0U¡{ïtoNS 72

FITED VARIABLES 4

I{UIIERAIRE I

TOTAL 293

FACTORS

I NSÏ ITUTIOl|S

ACTI VI T I ES/COIII1OD I T I E5/

REST.OF-IIORLO

IIIDIRECT T¡ATES

NUIIER/{IRT/RESIOU¡{L

TOTALS

S --- Version l.l4 froa 92102106

ARKI Consulting and Oevelopøent r{/S

Eagsvaerdvej 246 A

DK-2880 Bagsvaerd, Densark

165

Sal¿rt Hi tsaer
Departaent of Agricultural Econo¡ics and

Farl llanageaent, University of llanitoba

TXPLI CI T
,1.,

TT

109

II4PLICIT

JJ

11

I

t86 lù7

EIPLICIT IIIPLIÙIT

44

35

330
r04

VARIAELES EOUATIO|{S

l8 t8
93 t3

EXO6E|lOUS
.)

f

,l

VIARIAELE AIID EOUATIOil BALANCE BY }IAJOR ACCOUi'|T TYPI:
(OELLS ARE CtlUltTtD t{lTH THEIR C0LrJñf{, EXCEPT IN

REST OF IIÍ]RLI} ACCOUHTS IIHTRE CELLS IN IilSTITUÏI(]I{S

ROIIS ARI COUHTEI) IIITH INSTIÏUTIt]NS)

72
/
T

I

186 107

r79

2

I

293

t79
2

I

t'1J

I II BALAtl|]E

0

0

n

l)

SIUE 0F LARGTST SIÌ{ULTANE0US 8L0CK; 167

T0TAL ltUllBER 0F SPIKES: I
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I{0DEL3: AÊR I CU L T IJRA L - DEÌl AN I} - L t I) - 6 R 0 H TH
SOLUT¡ON REPORT SOLiJT HODEL3 USINÊ HTRCULES FROÌ{ LIHE 35i

Ê D P SUITHARY

ÊDP AT FACTOR COST

I{EI IIIDIRECÏ ÏATES

IHCOHE EFFECT

FINAL USE

EXPORTS

IIIPf]R TS

ËDP AT IIARKTT PRICIS

IEPITS OF TRADE

ËROSs I)OHESTIC iNCOi1I

RISOURCE ËAP

s0LUt I0r{

CURRE||T COHSTANT PRICE

PRITES PR ICES IllDET

633.3s0 610,852 1.037

74.47t 7t.678
I tñ

749. t07 720.461 t.040
t77,232 170.063 r,042

-2t8.518 -208. I t3 1.050

707 .Bzt 682.4r I 1,037

| õtl- |, Lt L

707 .821 6Bt. 140

{ I .286 39.320

BASE

602,000

71,000

715.000

158.000
-210,000

573.000

673,000

42,000

EXIT -- FINAL SOLUIION FOUI{D

TIIIE STEPS 5

NEI{TON ITTRATIONS 7

50LUitoil TIHE ,178 llt}lUtts

IIORK SPACE USID 2642 I{ùRDS,

I¡ORK SPACT AVAILAELT 28154 I{ORDS,

SOLUTION SUI,IITARY

AË-LABOR

NIJ-LABf]R

AËR-CAP

|{O}{A6-CAP

RU-H- i NC

RU-H -C0tl

UR-H- I NC

tJR -|{-C0il

FIRñS

ri0vI- Iilc
Ë0vT-c0t|

I}IDR-TAT

RU-H-SAV

UR-H-SAV

F I RII-sA'J

Ë0vr-sAv

RU-H-INlJ

UR.H - I NV

PSOL

r.068
L000
1.069

t.043

t.039

1.029

ESOL

240.500

r89.555

35.000

258.605

189,583

83.000

YSOL

256.857

r 89. 555

37.423

149.51{

308.040

269.668

249,738

t96.889

97.830

r01.505

85.428

74.47 |

3r.977
{3. 523

83.259
q n77

19.186

22,798
1.043

t,04t
I 8. 392
) | qfiq

YEASE RTSIOUAL

240.500
r83.500

35.000

I {3. 000

289.000

253.000 -0.003

24r.000
190.000 -0.002

9{.000
97. 000

83.000

71.000

30.000

42. 000

80.000

3.000

I 8. 000

22. 000
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It0DEL3r AriR I üUL IURAL - 0EHAH D -LE 0 - GR0li tH
SDLUTIOI{ REPORT sÛLVE I{ODEL3 USINÊ HERCULIS FROH LINI 357

s0LUrt0il slJtlt{ARY

FIRH-I|lV

60vT- IHV

VA.L-AGR

VA-L- I l{D

VA-L-SER

VA-KL-AË

VA -KL- I }I

VA-KL-SE

A|]Ï-AËR

ACÏ-IHD

AIT-SER

A6R-Of]H

A6R-TTP

A6R- I HP

AriR -C0ltP

I ND-DOH

I llD-EIP

I ND. I IIP

IND -I]OHP

SER-DOIT

STR -ETP

SER - I I{P

STR.l]{]HP

REST-0-r{

YStlL

62,444

92.694

r50.663

96.451

199.298

r 88. 088

160.402

284, 861

317.936

5{9.849

{69.3{t
243,799

79,358
? fql

246. 99 I

5t7.107
63. 284

2t0,282
727 ,38t
452.518

3{, 589

25,986

478,503

218.518

t.04t 59,970
1.042 89.000

1.066 r4 t.392
1.029 93.710

L023 t94.87t
1.066 176.392
r.029 t55,84s
L023 278,533

t.05{ 301,67t
1.036 530.687

r.027 457.080

1.054 231.326

t,054 75.298

1.050 3.040

t,054 234.366

t.036 499,085

r,036 61,079
L050 200.269

L040 699,335

1,027 440.697

1,027 33,686

r,050 ?4.748
t.028 465,427

1.000

YBASE RESIDUAL

60, 000

89.000

r{1.000 -0.004

92,000 -0.030

t9t.000 -0.047

176.000

153,000

273.000

30t.000
521.000

448. 000

229, 000

77.000

3, 000

232.000

491,000

59, 000

201.000

6?2. 0{){) -ù, 0l 9

433, 000

32,000

26.000

459.000 -0.018

?10.000
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I{0DEL3: A 6 R I C U L T UR A L - DE H A ND - L E D - ÊR 0t¿ TH
TXECUTIHÊ

359 ACCOIJI¡T AIID CELL TABLES AFTER SOLIIING SCTNARIÛ VII:

AIJ-LABOR

NË-LABOR

AIJR -I]AP

Nt]}IAÊ-CAP

RU-H- IIIC

RU-H-Ct]H

UR -H.I IIC
uR-H-C0li

F I RIIS

60vï- I NC

Ê0vT-c0il

INOR-TAI

RU-H-SA(J

IJR-H-SAlJ

F I RIl-SAV

ri0vï -sAv

RU-H- I N'J

UR-H. I llv

FIRII-IHV
ri0v I- Iltv
VA-L-A6R

VA-L- II{O

VA.L-SER

VA-KL-46

VA-KL- I N

VA -KL-SE

ACT-A6R

ATT-I|{D

ACT-5ER

AûR - 00tl

A6R-E XP

ArlR- IilP

AÊR-Ct]ñP

IftD - D0n

I ND-EXP

I}ID-I}IP

I ND-COtIP

SER-DOH

STR-IXP

SER- IIlP

stR-c0ltP

Rtsr-0-H

PSOL

t.068
1.000

r.069

t.043

1.039

1,029

359 PARAHEIER AT

TVPE

HF

HF

ñF

IIHF

Ifisï
I frsTc

II{ST

INSTC

I }{ST

I HST

IHSTC

TAX

I tIST

I NST

INST

INST

INSTC

IilSïC

I NSÏC

I NSÏl]

ñL

ðL
lñ
ttL

hL

AC

AC

ñU

AC

AC

äL

ttt

AC

AC

Al]

AC

AC

AC

AC

AC

/{C

AC

R0rl

ACCOU}|T TADLE

FIX 516}IA

0

P

0

0

0. 400

0,600

0. 500

0. 800

EPS

EPS

1.0{3
t,04t
1.041

t.0{2
1.056

1.029

1,023

I .066

1,029

1.023

1.054

L036
| 

^17
I , (i54

t.054
1.050

1.054

I ,036

1,036

t.050
1.040

t.027
t.v¿I
1,050

t.028
t.000

0.800

1.500

3, 000

l{P



6AHS 2.05 PC AT/XT

fl0DEL3:ATiRIt]ULïURAL
EXECUTIH6

359 PARAHETER AT

92107107 08:14:43 PA6E

- D EI{A N D - L E I). IJ R (1 II T H

+

AË-LåBtlR

|{G-LABOR

A6R-CAP

N0NArj-tåP

RU-H-IIIC

RU-H-|]oil

UR-H.IHC

UR -H-COtl

F I RIIS

IìOVÏ- IHC

60vT-c0t{

II{DR-TAT

RU-H-5A\,

UR-H-SAV

FIRI{.54V

riov I-5Av
RU-H-It{|i,

UR -l|- IIIt/
F IRIl-INV

I]OVT.IHV

VA-L-A6R
t/A-L- IND

VA-L-SER

VA-KL-AË

VA-KL- I N

VA-KL.SE

ACT-AÊR

AC T- IIID

ACT-SER

A|jR-00ll

A6R-ETP

AûR- IHP

AGR-Ct]HP

IN0-00il

I NI)-EXP

IllD- IIlP

IND-COñP

stR-00ñ

SER-EXP

STR. I ñP

sER-C011P

RES T -0 -tl

ACCOIJI{T TABLE

YBASE

240.500

t83,500

35.000

I {3. 000

289.000
253. 000

241.000

I 90. 000

94. 000

97. 000

83.000

7 I .000

30.000

42,000

80.000

3. 000

I 8. 000

22. 000

60.000

89, 000

14t.000

92, 000

t91.000
1 76, 000

I s3. 000

273,000

301,000

s21.000

448.000

229, 000

77.000

3. 000

232. 000

{91.000

59.000

201.00ù

692.000

433. 000

32.000

26.000

459.000

210.000

RES I DU/qL

-0. 003

-0. 002

240.s00 255.857

189.555 r89.555

35.000 37.425

t49.514

308.040

258.605 269.668

249.738

t89.583 t96,889

97,830

101.505

83.000 85.428

7,t . 471

?t 477

43.523

83.259

5. 077

18.392 t9. 186

2r.905 22.718

59.970 62.444

89,000 92,614

t41.392 t50,663

93.710 9b,{51
I 94. 87 I I 99. 298

176.392 t88.088

155.845 160.402

278.533 2t4.861

301.671 3r7,936

530,687 54'1.84?

457.080 469.341

231.326 243,799

i5.298 79,358

3,040 3, l9t
23{.366 246.991

499.085 5r7. r07

6r.079 63.284

200.269 2t0.282
699.335 727,389

440.697 452,5r8

33,685 34.589

24,748 25,986

465,427 478.503

2 18.5 t8

-0, 004

-0. 030

-0.047

-0.0t9

-0.018



6AnS 2.05 PC AT/IT
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EXECUTINÊ
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-OTHAHD-LED-IJROIITl|

IjELL TAELE

SPECS

cE5

cEs

Ltb
îFq

cEs

IlARKUP

IIARKUP

IDIST

IOIST

IDISÏ
IDISÏ

TEXO

FEIO

iI)IST

IDISÏ
IDIST

IDIST

IDIST

ITXO

FE Xtl

IDIST
TNIqT

IOISÏ
II)IST

IEXO

IDiST

IDISI
IDIST

IOISI
IDIST

FETO

UIISPEC

I I/{T

I TAX

I TAT

ITAX

I ÏAX

ITAT

IDIST

IDIST

IOIST

U||SPEC

IDIST

IDIST

IDIST

IDIST

IDISÏ
IDIST

IDIST

2l

TBASE

r36. 000

40. 000

6{.500
5. 000

52.000

126.500

35,000

6r.000
82. 000

240.500

25.000
20.000

I .000

0, 500

2. û00

253, 000

183. 500

r 0. 000

4 I .000

3. 000

0, 5ù0

3.000

t90. ùù0

78. 000

2. 000

4. 000

10.000

4,000

4. 000

5.000

t0,000
71.000

3. 000

83.000

2.000
3.000

I ,000

29.000

19.000

I 7. 000

30. 000

42. 000

80, 000

3. 000

r 8, 000

22.000

50.000

I 2. 000

20, 000

20, 000

3. 000

TSOL

l{5.520
42. 560

68,776

5.143

53, 89 I

r Jv. .r¿¿

37.425

63.95t
85.563

256. 957

26,732
20,911

t.0{t
0. 500

2, 000

269.668

I 83. 555

I 0. 693

42. 868
2 t)7
0. 500

3. 000

r t6, 889

81.553
') t??

4.145

10.000

4. r82

{, 264

5. t8l
I 0. ,107

74.471

3. 000

85.428

2.t29
3.092

1.064

30, 542

19.877

17,756

31.t77
43. 523

83. 259

5.077

t9, 186

22.798

62. 44{

12,791

20. 725

20. 81 5

5. 077

ETA

A6-LABt]R , VA-L-AÊR

AÊ-LABOR . VA-L- I III}

A6-L|{BOR .VA-L-SER

I'I6-LABOR . VA-L-A6R

NÊ.L/{BOR.VA-L-IHT

I{Ê-LABÍ]R .VA-L-SER

A|jR-CAP ,VA-KL-46

HOI{AË-CAP. VA-|(L-IN

NONåG.CAP. tJA-KL-SE

RU-H-INC .AG.LABOR

RU-ll- IHC . AGR-CAP

RU-H-II{C.NONA6-CåP

RlJ-l{-INC,FIRIIS

RU-H-INC.6OtJT-IHC

RU-l|-IHC .RTSÏ-O-I¡

RU-|]-CO|{.RU-H-INC

UR-l.|-INC,l{Ë-LA8OR

UR-H.INC,A6R-CAP

UR-H- INC , }IOHAIì-I]AP

UR-H-INC .FIRIIS

tJR-l.|-tHt,Ë0vr-ll{c
UR-H-INC.REsT-O-I{

UR-H-I]OH,UR-H-INI]

FIR}.IS .NONAÊ-CAP

FIRHS .RU-H-III|]

FIRIIS .UR-H-It{C

FIRI'IS ,GOVÏ-INC

60vT- I NC . N0ltA6-CAP

IJOVT.INC.RU-H-INC

Êt]VT-iNC,UR.H-Illc
¡JOVÏ.IHI ,FIRIIS

IJOVT-IHC .IIIDR-TAX

rì0vI- INtl . RtsT-0-H

60l/T-c0il . Ë0l/ï- I tic

INDR-TAT .AËR-Dt1I{

IIIDR-TAX.A6R-EXP

I}{OR-T/qX.lqËR.IHP

INDR-TAX . IiID.Df}ñ

IHDR-TAT . INO-IIIP

INDR-TAX .SER-DOII

RU-H-SåV.RU-H-I}|C

UR-H-SA'J .UR-t|-II{C

FIRIT-SA'J.FIRIIS

60VT-5AV .Ê0VT-lNC

RU-H-II{V.RU-H-SAV

UR-H-IHV .UR-H-sAV

FIRIT-IH'J,FIRII-SAV

6Ot/T-INV .R|J-H-sAV

ÊOVI-IN\,.UR-|l-S/{\|

60vT-tilv .FIRñ-SAV

ri0vÍ-tilv.Ê0vï-sAv
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?2PAËE

359 PARAñETER CT CELL TABLE

SPECS

UI{SPEC

cEs

IO

IO

IO

t0

IO

I(1

IO

IO

IO

IO

IO

rlEs

EXPORÏ

LÈþ

LES

Ltb

OSHR

OSHR

OSl]R

OSHR

IO

IO

IO

cts
EXPORT

r,'ES

LES

LES

EE XO

OSHR

OSHR

OSHR

OSHR

IO

IO

I(1

cEs

ETPORI

cEs

LES

LES

0Ex0

IO

IO

IO

I IIPOR T

IITPt]RT

IIIPORI

TB¡{SE

34.000

l{r.000
92.000

r91.000

I 76. 000

t53.000

2i3.000
227,000

7{.000
462.000

59.000

416.000

32. 000

229.000

77.000

3, 000

1 03, 000

29, 000

4, 000

1.000

5.000

9. 000

22, 000

47. 000

r 2. 000

491.000

59.000

20t,000
90. 000

I 03. 000

8. 000

t{,000
21,000

55, 000

80.000

40.000

232.000

49, 000

433.000

32,000

26.000

60, 000

58. 000

75.000

63.000

89,000

I 14.000

2. 000

182.000

26,000

TSOLETA

60vT- r ilv . REST-0-H

tj¡q-L-A6R.VA-KL-AÊ

VA-L-IllD.VA-KL-II{
l,A-L.SER . VA-KL-SE
|!,A-KL-A6 .ACT-AER

VA-KL-I}I .ACT-I}II)

VA-KL-SE . ACT-SER

AI]T-AGR , AËR-I)OÌ{

ACT-AÊR .AÊR-EXP

ACï-tH0 . mI)-00Ì1

ACT-IND . INI)-ETP

ACT-SER ,SER.I}flI{

ATT-SER . SER-TXP

AISR-D{1H .AËR.[OHP

AGR-EXP . REST-t].II

A|jR- IIIP . A6R-COI.IP

A6R-C0rlP .RU-H-C0tl

AÊR-C0r{P .UR-H-C0rl

A6R-CI]IIP , RU-H- I t{\,

AûR-COIIP.IJR-H-IIIV

A6R-COHP.FIRII-INV

/qriR-c0ñP.Ê0l|T-tf¡l/

A6R-COñP , ACT-AGR

A6R-|](]HP./qCT-IHI}

AÊR-COñP .ACT-STR

ll{D-DoH , I}tD-f0ilP

INI)-EXP .REST-O-II

IND-IIIP .I}lD-TOIIP

IND-COHP .RU-H-ÜOti

I HI}-I]O}IP . UR -H-COH

I ND-t0llP . 60vT-c0N

IND-|][]IIP .RU-H-II{V

IND-Ct]IIP .UR-H-It{V

IIID-C(IHP .FIRII-IIIV
It{D-C0ñP.Ë0l,T-lN|J

I f{D-rl0HP . ACï-A6R

IIII)-COIIP .ACT-IND

f ND-rl0ltP . Acr-sER

stR-00ñ . sER-c0llP

SER-EXP .REST-O-II

sER-IrlP .5ER-C0llP

SER-C0|iP .RU-H-C0H

sER-CoilP .UR-H-C0fl

sER-C0HP .ÊoVT-Coil

SER.COHP .ACT-A6R

stR-C0HP.A|]T-tN0

5ER-COIIP . ACT-SER

REST-O-II .A6R-IIIP

REST-0-¡| . mD-illP
RtST-0-H .SER-fttP

33.286

t50.663

96.45t
t99.218

I 88. 088

t60.{02
284.861

241.670

76,266

{86. 565

63.284

434. 75 I

34. 589

243. 799

79,358

3,1'lr
86.400 109.896

21.000 30,334

4, 307

I .049

5,267

9, {85

23.737

50, 453
t? qôl

5¡7,lr)7
63.284

210,282

67.200 95,776

56,000 106,730
n tâ a
O.J¿I

I 4. A7t

2t.7 48

57. I 78

83.209

{t.69i
245.793

51.999

4s2.5t8
34.589

25.985

38.{00 63,937

42.000 59.705

17 .t07
64 . 914

93.202
ilq q7R

2.128

I 90.405

25, 986

6. 000

2.600

2. 300
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23

+

A6-LABOR . tjA-L-A6R

/cß-LABOR.V¡4-L-I¡¡D

A6-LABOR .VA-L-SER

NIJ.LABtlR .|i,A-L-AÊR

TË-LABOR.VA-L.II{I}

}lÊ-LABOR .\|A-L-SER

A6R-CAP .VA-KL-AË

NOII¡4G-CAP. V¡{-KL- IN

HOIIA6-CAP. VA-KL-SE

RU-H- INC . AG-LABf]R

RIJ-H-INC .ic6R-CAP

RU-H-IN|],HONAIJ-TAP

RU-li-II,IC . FIRI{S

RU-ll-CON.RU-H-Illc

UR-H INC ,}'|Ê-LABOR

UR-H-fNC,AÊR-CAP

UR-H-INC .NONA6.CAP

UR-H-INC,FIRI{S

UR-H-COll , UR-H-II{C

FIPñ5 .NI]II¡qG-I]AP

FIRIIS . RU-H.IIIC

FtRr{s ,uR-H-tfic
60vT-lNc , N0t'tAÊ-cAP

IJOVT-I|lI.RU-H.INC

ËOl/T-IHC.UR-H-IIIC
rt0vï-tt{c.FIRllS
6OVÏ-INC . INDR-TAX

INDR-TAI , /AIJR-DOH

IHDR-TAT .AÊR-EXP

INDR.ÏAX.AIJR-II{P

INI)R-TAX . IND-D[]II

INDR-ÏAX , INI)- I}lP

INDR-TAT .SER-I)t]I{

RU-H-S/{'/.RU-H-IHC

UR-H-SAV.UR-H-II{C

FIRII-SA'J.FIRIIS

RU-H- I IIll . RIJ-H-SAV

UR-H-II{V,UR-H-SAiJ

FIRII-IIIIJ . FIRII-5AV

GovT-mv .RU-I|-SAV

ËovT-tltv .uR-H-sAv

ü0vT-tNv.FIRtr-sAv
60vT- I nv . Êo|Jï-sAv
[JA-L-A|jR.\lA-KL-A6

!'|A-L-IIID.VA-KL-IN

VA-L-STR ,VA-KL-SE

VA-KL-46 . IqCT-AGR

VA-KL-IN . ACT.IHO

VA-KL-SE .I{CT-SER

ACT-AûR . AIìR-DOII

ACT.A6R .AÊR-EXP

OCSOL

136.254

39. 850

64.397

5. t43
53.891

I 30. 522

35.000

62, t34

83.662

2, 020

?.934
l. ù13

29,478

lg.93l
17.302

t4t,392
93.7r0

t94.871

I 76. 392

I 55. 845

278. s33

¿IY, JUb

72,365

0, t04

0.174

0,851

0.600

^ 
tÔ I

V, J(I

0. 750

0.400

0.476

0. 250

1.000

0, 801

0.60t
0, 700

0.585

0, 29{

0.609

0,99t
0.961

CTLL TABLE

IIP A-UsTD EETA-USËO FE-USTD

n qRq

0, 435

0.338

0. 035

V. JUJ

0. 662

0. r99

1.000

0. 714

ù,140
0.01t
0, 875

1,û00

0,286

0.287

û, 032

0.788

0,545

0. 007

0.017

0, ù28

0.ù14

0,021

0.106

1.000
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+

ACT-IND . IIID-DOH

ACT-IND , IHD-EIP

ACï-SER . SER-I}0t'l

ACT-SER .SER-EIP

A6R-DOH .AÊR-COHP

A|ìR-EXP .RTST-(I-I¿

AGR-IHP .A6R-C[]HP

AÊR.COI.lP , RU-H -|]OH

A6R-Ct]t'tP . UR-H-C0N

AÛR-|]OñP.RU-H-I¡¡V

A6R.Cf]}IP , UR-H- I Nt/

A6R-CflI{P.FIRH-II{V

A6R-r0iP .6ûVT-ll{V

AIJR-COIIP . At]T-AûR

l{ÊR-COIIP,ACT-IND

AIJR-COIIP , AüT-SER

INI}-D0i{ , iNI)-ColtP

INO-ETP , REST-O-H

IND-IIIP . INI)-CÍ]TP

Ift0-c0HP.RU-H-C0}|

I ND-COHP . UR-||-CO}'|

t ND-|]0t1P , 60t/1-üofl

IND-COIIP , RU-H-INV

INO-üOItP .UR-H-INV

IHD-CflIIP.FIRII-INV

tN0-rloilP.60vï-lllv
I r{D-C0llP . ACT-A6R

INO-|](]IIP , ACT-IIID

I ND-COIIP . ACT-SER

sER-00ñ . sER-coilP

SER-EIP .REST-O-I{

SER-IIIP .SER-COIIP

sER-C0tlP .RU-H-C0H

sER-Ê0äP . UR-H-|]0ì{

srR-toHP .60lJT-c0H

SER-TO}IP .ACT-AGR

SER-TOìIP . ACT- I ND

SER-CO}IP .ACT-SER

REST-O-II .AËR-IIIP

REST-O-II . I}ID- IItP

REST-O-¡{ .SER-IIIP

CELL TABLE

HP A-USTO

0.9{l
t ,000

0,96r
1.000
n qn7

t.050
0. 013

À ìlt
V. LLL

0.045

0.083

0. r0t
0. 073

0. 090

0. 027

0, 710

t,050
0.290

gETA-USED FO-USEDecs0L

469.608

6t.079
423.395

33. 686

23r.326

i5. 298

3.040

t04.279

28. 840

4. 087
n aa¡.

{, 998

9. 000

22.049

47.974

12,243

499. 085

6t.079
200. 269

92, 082

r02,671

8. 000

14.305

20.110

54. 973

80. 000

40.089

IJb.JIJ
49.993

440.697

33.6S6

24. 748

62,248

58. 074

75.000

63.140

90. 655

It6.3ll
7 n?R

t81.338

24.748

FV.USED

77. ù00

0,272
0. 113

n 77R

0. 
,i55

0.917

0.8'19

0.133

0. .{45

0, 109

0, 'i{3

1. 050

0.05i

59, 000

0,374

0. 562

8. 000

32.000

0.354

0, 225

75.000

0, 209

0. r71

0,25{
1.050

I ,050

1.050

I¿P-USED THEÏA-USED

NOIII{Ë-CAP.VA-KL-Ill

NOilAIJ.|]AP, VA-KL-ST

RU-H-INC ,6t1l,T-INC

RU-H-tNC.REsï-0-ti
UR-H-IllC .60|'T-Il|C

UR-H-INT,REST-O-¡I

FIRHS .ËOt,T-II{C

0. 663

0. 429

0. 500

2. 000

0. 500

3, 000

10.000
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+ FV-USED IIP-USED THETA-UsED

60vÏ-ll{c.RtsT-0-H 3.000

INDR-TAI .AËR-00ñ 0.009

INI)R-TAX .AÊR-TTP O.O4I

IN0R-TALA6R-IHP 0.500

Iil0R-TAI . rND-D0r{ 0.063

I}i0R-TAX . IHo-lttP 0.104

INI)R-TAX.SER-DO}I O.O4I

AGR-EXP .REST-O-I{ I.O5O

IÌ{D-EXP . REST-o-H 1.050

SER-ETP . REST-O-¡{ I. O5O

REST-O-H.¡ö|GR-IñP I.O5O

REST-0-I{ . rflD-llrP 1,05Ù

REST-0-I{ .SER-illP 1.050

**l* FILt SUlll{ARY

INPUT C:\DISSERT\5A|1S0N2.6t'ts

0UTPUT C: \I)ISSERT\SAllS0N2. LST

EXEtUllON TIi1E = 0.2?6 iIINUIES


