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ABSTRACT 

The pur'pose of this research is to analyse the 

impact that an oil-import reduction would have upon the 

economy of the Dominican Republic. An input-output 

model for the Dominican Republic's economy has been con

structed in which the linkage between selected sector for 

the economy and the flow transactions among them has been 

established. Specific numbers related to the Dominican 

Republic for this I-O model have been estimated for a 

base year, from which projections were made up to 15 

years in the future. The results have shown that a reduc

tion in oil imports will affect mostly the manufacturing, 

transportation and the electric power sectors which, 

because of their importance to output and employment, and 

their relation to other sectors in later years, will have 

a profound effect on the economy. 
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CHAPTER I 

INTRODUCTION 

Prior to the sharp rise in the price of oil in 

1973, little attention was given to the linkage between 

energy and the economy as a whole. One important reason 

for this was that energy had been becoming increasingly 

cheaper throughout the 1960's and early 1970's, and its 

importance was underestimated. 

Oil is the most vital energy source although its 

degree of importance is not everywhere the same. The 

severe economic blow that higher oil prices since 1973 has 

had on the developed and underdeveloped countries as v;ell 

has made it necessary to seek alternate plans for economic 

development throughout the world. The Dominican Republic 

has remained almost completely dependent on petroleum as 

its source of energy during this period, and it will take 

a maximum effort as well as readily accessible substitutes 

to change the structure of supply and demand for petroleum 

products in our economy. 

The need to find a substitute has been increasing. 

In 1970, oil claimed only 6.9% of the total value of 

Dominican imports. In 1974, it was 21.8%, worth $147 

million. In 1983 the value was $525 million, about 33% 
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of total imports. It is the purpose of this work to 

examine the effect which a reduction in consumption of 

imported oil would have upon the economy of the Dominican 

Republic. It also examines the impact on the output of the 

productive sectors of the economy if a policy of reduction 

in oil imports is implemented. 

Problem and Scope of this Study 

The present research is directed to the study of 

the importance of oil in the economy of the Dominican 

Republic. Its purpose is to find the extent, or the 

degree to v;hich, the level of economic activity in the 

Dominican Republic depends on oil imports. It also deter

mines how costly, in economic terms, the impact of various 

alternative levels of oil imports will be on the economy. 

The extent of such an impact is measured in terms of the 

effect that different consumption levels have on the output 

of the economy as measured by the gross output of its pro

ductive sectors. 

The present study emphasizes the quantitative 

aspect of oil consumption and the level of economic 

activity in the Dominican Republic. For this purpose a 

deterministic input-output model has been constructed 

with fixed technical coefficients. There are two reasons 

for assuming this static input-output model for this 

period. First, it simplifies the analysis by not requiring 
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the estimation of different technical coefficients at 

different time intervals in the projections and, second, 

there are fewer data requirements with regard to the time 

trend of energy consumption in the productive sectors of 

the economy. Despite this simplification, the input-output 

model seems to be the most suitable one, as explained later 

in this chapter. 

In this model, the economy of the Dominican 

Republic has been divided into its most important sectors 

from the standpoint of their contribution to the gross 

doniestic product. They include agriculture, mining, 

manufacturing, transportation and construction. Within 

some of these sectors another four or five subsectors have 

been classified either because they are energy intensive 

activities or because of their importance in terms of 

output value within each major classification. The energy 

sector, of which oil is the largest primary input, is 

represented by the petroleum refinery and the power gener

ation sectors. The final demand for the production of 

goods and services has been grouped in two components, 

one of which is an aggregation of private and government 

consumption plus private investment, the other component is 

the amount going to exports. The primary factors of pro

duction in this economic model are capital, labor, oil, 

non-oil imports, and other value added, all of which are 
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related to the output of the productive sector of the 

economy through the transaction table of the input-output 

model. 

The exogenous variables in this model are oil, and 

non-oil imports, capital consumption, labor and a dummy 

variable that takes account of all other inputs to the 

economy; all of them comprising the vector of primary 

inputs in the model. The solution of the model endogen-

ously determines the gross outputs of all sectors into 

which the economy has been divided, the vector of final 

demand, and the gross domestic product for the given 

period. 

I-O Model Justification 

The quality and quantity of data on energy 

consumption in the Dominican Republic are, in general, 

deficient for use in an econometric model. This imposes 

a severe limitation on the model to be used in this study. 

An input-output model seems to be more appropriate because, 

at times, good data are collected either for census or 

planning purposes and, for these specific periods, it is 

possible to establish some sort of linkage among the 

primary inputs and the outputs in the economy. It is 

possible then, to construct a transaction table of inputs 

and outputs for this base period from which an 1-0 model 

can be established. 
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Another argument in favor of the I-O model is its 

theoretical foundations. In general, most production 

functions assume equality between marginal cost and mar

ginal value product. The input-output model production 

function has the advantages of not requiring profit 

maximization and of not assuming equality between the 

marginal cost and marginal value product of an input 

factor. This is important when one considers the market 

imperfections in real economic systems. 

One additional advantage of the input-output 

model is its ease of later revision with regard to updated 

data. Though the transactions in the 1-0 table provide a 

picture of actual performance at a given time only, 

assumptions can be made with regard to the time trend of 

technical coefficients of the input-output table, or new 

data may be collected. Therefore, the input-output model 

may be applicable to other periods. This flexibility 

allows us to use the 1-0 model for dynamic analysis of the 

economy. 

A major disadvantage of an 1-0 static model as 

used in this work is the assumption of fixed technical 

coefficients during the period of projection. This makes 

the analysis too rigid to be realistic because it is 

obvious that changes will occur in the prices of goods 

and services in the economy and, therefore, substitution 

from higher priced inputs to lower priced ones will take 
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place. This means that a more realistic analysis should 

include the dynamic aspect of changes in the technical 

coefficients during the period of study. This is not the 

case in the work being presented. 

Previous Studies 

No similar major work relates specifically to the 

Dominican Republic. Energy studies in the Dominican 

Republic have, in general, focused only on engineering and 

technological aspects. Those available studies dealing with 

the energy-economy aspect of the Dominican Republic are, 

in general, qualitative explanations. This quantitative 

study is unique with respect to the Dominican Republic. 

It is hoped that not only will Dominican policy makers 

benefit from this study, but so too v/ill other countries 

with similar economic conditions and characteristics. 

More work on this topic needs to be done; the main contri

bution of this research is that it initiates this process. 

Study Outline 

A description of the economy of the Dominican 

Republic, with emphasis on oil consumption, is provided 

in Chapter II. Chapter III contains the framework of the 

input-output model in a literal and mathematical form. 

Specific numbers for this model related to the Dominican 

economy are given in Chapter IV. In Chapter V, various 

oil consumption levels are assumed and their effects on 
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the gross output of the economy are analysed. Finally, 

in Chapter VI, a summary of conclusions and policy 

recommendations is provided. 



CHAPTER II 

• ENERGY PERSPECTIVES AND THE 
DOMINICAN REPUBLIC 

Introduction 

No general suggestion can be made concerning the 

best energy policy for the less developed countries. Each 

economy has its own characteristics and peculiarities 

defining its own structure. Production is arranged 

under different social, political, and endowment conditions 

that makes generalizations about them partially invalid. 

For an energy-economy study this makes it necessary to 

take into account the economic environment of the country 

under study. 

In this chapter, an overview of the economy of the 

Dominican Republic is presented. First, a few basic facts 

about the Dominican economy are given. Then a description 

of its most important producing sectors, such as agricul

ture, mining, and manufacturing are included, at the same 

time emphasizing the role of energy in each of them. Due 

to the importance of the energy supply sector to the econ

omy, it is also necessary to introduce the crude oil 

refining and the electric power generation sectors. 

8 
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General 

The Dominican Economy is based on free enterprise. 

Though quite a few enterprises are owned by the State, the 

bulk of the economic activity rests in the hands of the 

private sector. The size of these enterprises ranges from 

very small, one-person, businesses to medium-sized enter

prises such as sugar milling, cement, textile and iron 

scrap smelting. 

The output level of the Dominican economy places 

it in the middle-income category of the developing coun

tries. In 1980, Gross Domestic Product (GDP) amounted 

to RD$6.6 billion Dominican pesos, or a GDP per capita of 

RD$1,090 (Banco Central de la Republica Dominicana, 

19 82). Table 2.1 shows the value added contribution to 

the Gross Domestic Product by different activities during 

1977. Also shown are the growth rates of these sectors 

from 1970 to 1977. Agriculture provides the largest con

tribution to GDP, followed by manufacturing, trade and 

finance, and public administration. The time trend of the 

relative shares of some of these sectors from 1960 to 

1977 is given in Table 2.2. This table shows that the 

trend in the composition of the Gross Domestic Product 

is toward mining and construction, with manufacturing 

tending to level off, and agriculture steadily decreasing 

in share. 



Table 2.1. Gross Domestic Product by Main Economic 
Sector. 

Share of Annual Rate of 
GDP (%) Growth (%) 
(1977) (1970-77) 

Agriculture 21.3 3.2 

Mining 2.8 33.2 

Manufacturing 19.2 7.9 

Construction 6.5 11.9 

Electricity, Gas & Water 0.8 11.1 

Transport & Communications 6.6 8.9 

Trade & Finance 19.1 9.1 

Public Administration 
& Defense 

7.3 3.4 

Other 16.4 8.8 

100.0 

Source: The World Bank, 1980. World Tables 1980. 
Baltimore: The Johns Hopkins University Press. 



Table 2.2. Trend in Gross Output by Main Sectors of the Dominican Republic 
Economy. (Share of Participation, percent) 

Year Agriculture 

1960 19.9 

1965 18.8 

1970 15.7 

1975 15.8 

1977 15.1 

Mining Manufacturing 

1.8 17.3 

1.4 14.5 

1.5 18.5 

3.0 20.9 

3.2 18.1 

Construction Others 

3.0 41.0 

3.4 36.3 

4.9 40.6 

6.9 45.6 

6.7 42.1 

Source: Banco Central de la Republic Dominicana, 1982. Cuentas Nacionales: 
Producto Nacional Bruto 1976-1980. Santo Domingo: Departamento 
Estudios Economicos. 
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The export sector of the Dominican economy is 

dominated by agriculture and related processing, and by 

mineral products. In 1980, sugar and sugar byproducts 

accounted for 34 percent of export earnings, coffee and 

cocoa 14 percent, and minerals 39 percent. Most of these 

exports go to the United States, which is the Dominican 

Republic's major partner in foreign trade. The composi

tion of imports is mostly petroletim products, transport 

equipment, industrial machinery, manufactured goods, and 

chemicals. As of 19 80, petroleum products accounted for 

about one-third of total imports by value. 

Although the Dominican Republic has grown steadily 

since the early 1970's, unemployment levels still remain 

high, as is typical of other developing economies. Un

employment and underemployment are both chronically high, 

affecting perhaps 40 to 50 percent of the work force. As 

of 1980 total population of the country was approximately 

5.4 million (BCRD, 1982) with an annual growth rate of 

3.0 percent between 1970 and 1977 (The World Bank, 1980). 

Total labor force was about 1.56 million or approximately 

27 percent of the population, of which agriculture's 

share is 47 percent, industry and commerce account for 

23 percent, services 14 percent and government 16 percent. 

The banking system of the country is headed by 

the Central Bank of the Dominican Republic, controlled 

by the Monetary Board, and supervised by the Superintendent 
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of Banks. The Monetary Board determines monetary policy 

and directs the operations of the Central Bank which is 

responsible for new money issues and for regulation of the 

credit and money supply of the country. The commercial 

banking system consists of six domestic banks and five 

foreign-owned banks. The interest rate that these banks 

can charge for private loans is regulated by the govern

ment; at present it is fixed at about 13 percent. 

The currency of the Dominican Republic is the 

Dominican peso which is officially pegged at the 1947 

rate of one peso to one dollar. All exchange transactions 

through the Central Bank of the Dominican Republic take 

place at this rate, although in recent years a "parallel 

market" for dollars and pesos has developed in many parts 

of the country. This is an informal market run by the 

private sector with the approval of the government. It 

provides small businesses and private consumers with the 

necessary foreign exchange for non-priority imports, in

vestments, and overseas travel by Dominican residents. 

The sources of this foreign exchange is Dominicans working 

abroad, mainly in the United States, and from funds 

exchanged by tourists in the Dominican Republic. The 

size of this market is estimated at between $350 and 

$500 million dollars; at present (1983) the dollar rate 

is about RD$1.53 to one U.S. dollar. 



The Oil Crisis and the 
Dominican Republic 

The oil crisis of 1973 did not bring immediate 

economic problems to the Dominican Republic, Unlike many 

developing countries, which at that time did not have 

sufficient currency reserves, the reserves to imports 

ratio of the Dominican Republic were large enough to 

absorb the sudden oil price increase at that time. There 

was no need, as in other developing countries, to borrow 

money in the international market to pay for higher oil 

import bills. In addition, the oil crisis of 1973 coin

cided with high prices for sugar, the largest source of 

export earnings of the country. Also, after the high 

prices for agricultural products had subsided, the gold 

and silver mine of Pueblo Viejo started producing, adding 

increased earnings to the economy. All of this helped 

maintain the momentum of economic growth that started in 

the early 1970's. 

The favorable situation enjoyed during the period 

from 1970 to 1976 did not continue to more recent times. 

The Dominican Republic has not been able to significantly 

increase its export earnings for the past five years. The 

main reason is the depressed prices of agricultural prod

ucts in the international market, as well as unfortunate 

policy decisions in domestic investment in key areas of 

the economy. At the same time, oil and non-oil imports 
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have increased in volume and price, in particular after 

1979. These higher import bills have strained the balance 

of payments to the point where, in the year 1981, about 

two-fifths of the export earnings were needed to pay for 

the imported petroleum products. 

In 1980, total exports of the Dominican Republic 

were RD$961.9 million while total imports were RD$1,639.9 

million (BCRD, 1980), of which petroleum products accounted 

for RD$425.0 million. The continuing deficits in the 

balance of payments in future years will obviously have 

negative repercussions on the general economy. 

The long-term solution to the burden of higher 

priced petroleum products in the balance of payments may 

be to reduce, as much as possible, the dependence of the 

Dominican economy on imported oil. This implies changes 

in the economic structure as well as the diversion of 

resources from other areas of the economy to alternative 

energy sources. Also, new strategies for development are 

needed; more mineral exploration for energy and non-

energy resources, and more investment in basic research 

will be needed. 

Reducing oil imports could possibly be made without 

limiting output capacity by using more efficient methods 

of production, by encouraging more energy conservation, 

and by substituting other domestic fuels for some of the 

imported fuels, particularly oil and oil products. In 
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order to achieve this goal, the cooperation of the 

Dominican Government will be needed to enact the proper 

energy policies, or to provide the necessary incentives 

to make these changes possible. 

Figure 2.1 shows the energy balance for the 

Dominican Republic for the year 1978. As seen from the 

balance, the petroleum dependence of the Dominican Republic 

is roughly 5 percent of total energy consumption. The 

figures also show that dependence on traditional fuels is 

very high, as is typical of most developing countries. 

Traditional fuels used in the Dominican Republic include 

wood, charcoal and sugar cane bagasse. Except for sugar 

cane bagasse, all other traditional fuels are mainly for 

household use in rural areas. Most of the petroleum 

derivatives are used in the modern sectors of industrial 

and commercial activities as well as for residential 

consumption. 

Figure 2.2 shows the structure of oil consumption 

in the Dominican Republic during the year 1978. The bulk 

of the oil consumption is in sugar processing, cement 

manufacturing and electricity. Transportation is also a 

major user of petroleum products, accounting for approxi

mately 28 percent of total oil consumption. Possible 

energy savings in these sectors seems to be more viable 

than in others due to the technical feasibility of 
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Figure 2.1 Flow of Energy in the Dominican Republic by Source and by 
Consumer Sector, 1978. 
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Graficos Inteqrados. 
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Sector in the Dominican Republic, 1978, 
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Dominicar.a. Santa Domingo; Servicios Graficos 
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substituting coal for fuel oil in the cement industry 

and the electric power generation, sugar cane bagasse for 

fuel oil in sugar processing, and due to feasible changes 

in the structure of mass transportation. The following 

sections of this study briefly describe the oil consumption 

and the trend of the most important sectors of the 

Dominican economy, emphasizing the structure of their 

energy consumption. 

The Agricultural Sector 

As in most less developed countries, the economy 

of the Dominican Republic depends heavily on the agricul

tural sector. This sector provides more than three-

quarters of the national export earnings, of which sugar 

accounts for more than half. It produces roughly 16.2 

percent of the Gross Domestic Product (1980) and employs 

about 47 percent of the total labor force. The diversity 

of crop production places the agricultural sector among 

the most widespread of the economic activities. The 

importance of this sector is reflected in the emphasis 

placed on this sector by governments, both past and pre

sent, in their economic planning. 

The output of the agricultural sector going to 

other sectors of the economy, as an intermediate input, 

is not very diverse. Most of the product goes to direct 

consumption by the population and for exports. Just a 
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few crops go to industry for processing, primarily sugar 

cane. 

The method of crop production in the Dominican 

Republic still "reflects some traditional ways. Sugar 

cane, which accounts for 65 percent of the total crop 

yield, is not fully mechanized. Although rice and tobacco 

employ some heavy equipment in their production, the agri

cultural sector of the country has a low mechanization 

level compared to countries with similar characteristics. 

A higher growth rate in oil consumption in the 

agricultural sector in the years ahead seems to be a 

strong possibility. Because of our need to increase our 

export capacity, agriculture seems to be the most likely 

sector to be developed due to the traditional dependence 

of the Dominican economy on this sector. With higher 

production requirements to meet, more efficient methods 

of production will be needed, and, therefore, more mechan

ization will be required. This, in turn, brings about 

higher energy intensive production methods in the agri

cultural sector. 

The Mining Sector 

Mining has existed in the Dominican Republic since 

colonial times, but has had a major impact upon the 

economy only since the early 1970's. In 1980, the mining 

industry accounted for 4.3 percent of the Gross National 
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Product and employed approximately 2,250 people, roughly 

0.15 percent of the labor force. There are four major 

mining operations in the country with a combined output 

value of RD$191.3 million (1977), or approximately 85 

percent by value of the total mining and quarry operations 

in the country. In recent years quarry operations have 

increased their output value in the economy, but only at 

the local or domestic level. 

The biggest contribution of the mining industry 

has been to the export sector of the economy; the indus

trial minerals have some importance only in the domestic 

economy. After accounting for only a small fraction of 

exports in previous years, metallic minerals sales abroad 

rose to about one-fifth of foreign exchange earnings 

after 1973; bauxite, nickel, and roughly 90 percent of 

the gold and silver are exported. Among the industrial 

minerals, limestone, sand and gravel, and 20 percent of 

the gypsum, are consumed by the domestic market. The 

role that the mining industry played after 1973 was very 

important to foreign exchange earnings as it helped to 

maintain a favorable balance of payments after that year. 

The mining sector is one of the largest energy 

consumers in the country. Except for industrial mineral 

production, the mining sector could be considered part of 

the modern sector of the Dominican economy. All of these 

operations have a high degree of mechanization and oil 
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consumption, both for electric power generation and for 

mineral processing. 

The likelihood that the output of the Dominican 

mining industry will keep its present share in the economy 

seems very slim, at least in the short-term. Prices pre

vailing in the international market have slowed foreign 

investment and exploration in developing countries. For 

that reason the boom that the Dominican mining industry 

experienced in the 1970's is not expected to continue 

during the next few years. 

Manufacturing 

Manufacturing production in the Dominican Republic 

contributes most to economic activity. It accounts for 

14.2 percent of the total labor force. It is the most 

widespread type of business enterprise, ranging from small 

handicraft shops to large-scale firms in the cement indus

try. It is by far the largest sector in the economy, 

measured either by total value of output or by value added. 

Manufacturing consists of sugar processing, food 

processing, soft drinks and some agricultural products. 

Except for the sugar industry, almost all manufacturing 

is for domestic consumption. Sugar is the single product 

of major importance in the export sector. 

The manufacturing sector is the most energy 

intensive activity in the economy. Sugar uses about 22 



percent of the total oil consumed by manufacturing, 

followed by cement, iron and steel, and food, consuming 

39, 1.5 and 14 percent, respectively (Comision Nacional 

de Politica Energetica, 1980) . Altogether, the manufac

turing sector consumes about two-fifths of the total heavy 

fuel oil consumed, one-third of the diesel oil, and about 

one-third of total electricity generated. Because the 

capital stock used for production was installed prior to 

the oil crisis of 1973, there is a high level of energy 

intensive equipment used for production. 

In the future, energy consumption in this sector 

may grow at a moderate rate. The high price of oil has 

resulted in the substitution of labor in the less energy 

dependent operations. More efficiency is expected due to 

improvement in the quality of skilled labor operations in 

manufacturing. 

The output of this sector is the one most affected 

by a shortage of oil or an increase in oil prices. Higher 

prices will induce machinery replacement throughout the 

industry, either to conserve energy or to substitute oil 

as an energy source. Capital equipment takes time to re

place as well as financial resources which, under present 

conditions, are very scarce. Thus, an oil import policy 

should be cognizant of the high dependence of this sector 

on oil consumption. 
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Transportation 

As in most economies, the transportation sector 

is one of the most essential for the continuing growth 

of a developing economy. Most transportation in the 

Dominican Republic is by motorized vehicles such as 

trucks, buses, and passenger cars. Except for some 150 

kilometers used for sugar transportation, no railroads 

exist. Of necessity, oil based fuels provide the energy 

for this activity. The bulk of the transportation activity 

is devoted to the movement of agricultural products, the 

transportation of passengers, and the transportation of rav^ 

materials. 

In terms of its dependence on petroleum products, 

transport is the least flexible sector of the economy. 

Changes in the stocks of cars, trucks and buses used for 

transportation will depend on the remaining operating life 

of this infrastructure until replacement by new and more 

efficient equipment takes place. The long-term investment 

required to change this situation at a faster pace would 

result in too high a capital charge to transportation 

users, aside from the fact that it would have to be jus

tified in terms of the size of the market. 

The energy consumption trend in this sector will 

probably increase in future years. Economic growth im

plies increasing economic activity which, in turn, induces 

more transportation activity and, therefore, more energy 



consumption. It is possible, however, that higher prices 

for petroleum products could lead to better efficiency in 

the use of transportation systems. In any case, increased 

economic activity resulting from future economic growth 

will bring about an increase in oil consumption in this 

sector. 

Electric Power 

Electric power in the Dominican Republic is pri

marily supplied by the state-owned "Corporacion Dominicana 

de Electricidad" (CDE). It supplies about 59 percent of 

the electricity consumed in the country and about 71 per

cent of the total supply of electricity when power genera

tion in the mining sector is excluded. The rest of total 

supply is self-power generation in the industrial sector. 

The contribution of the state-owned electric power 

corporation to the Dominican economy may be one of the most 

important. It is the main source of power to small-to-

medium enterprises in industry, commerce and the residen

tial sector. It provides almost all public lighting in 

the country. It is the only modern .lighting source in 

rural areas. The growth rate of consumption of electricity 

from the "Corporacion Dominicana de Electricidad" has been 

around 10.1 per annum during the last ten years and seems 

likely to grow at the same pace over the next few years. 



Table 2.3 shows the power generation output capa

city by sources and by supplier. It can be seen that oil 

as a primary energy source accounts for 72.7 percent of 

total power generation, hydropower for 13.7 percent and 

the rest is biomass power generation. Electric power 

generation by petroleum products as a primary energy 

source is expected to grow at about 7.0 percent for the 

next three years while hydropower may grow at 5.0 percent. 

Coal as primary energy source for electric power will 

slightly increase its share of total electric power gener

ation if plans to modify three generating units at Haina 

are carried out. The trend seems to suggest that no 

significant changes will occur in this structure of the 

supply of electric power in the country as suggested by 

the planned investment in the sector by the "Corporacion 

Dominicana de Electricidad." This is unfortunate as, 

compared to oil, world coal supplies are more secure and 

are likely to be cheaper than oil over the next decades. 

Refining Sector 

The only oil refinery in the Dominican Republic 

started operation in early 1973. It processes between 

28,000 to 33,000 barrels per day of reconstituted-crude 

oil, mostly imported from Mexico, Venezuela and Trinidad. 

Not all oil imports in the Dominican Republic come through 

the oil refinery because other industries import for their 



Table 2.3. Production of Electricity in the Dominican Republic (1978). 

Petroleum Hydro Biomass Total Percentage 

CDE 524 159 - 683 58.9 

Mining Industry 200 - - 200 17.2 

Sugar Industry - - 100 100 8.6 

Emergency Plants 177 - - 177 15.3 

TOTAL 901 159 100 1,160 100.0 

Percentage 72.7 13.7 8.6 100.0 -
Share 

Source; Comision Nacional de Politica Energetica, 1980. Estrategias Energeticas 
para la Republica Dominicana. Santo Domingo: Servicios Graficos 
Integrados. 
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own consumption. The refinery accounts for about 85 

percent of total oil'imports. 

As seen later, in Table 4.6, a large share of the 

output from the oil refinery is consumed by the electric 

power, transportation, and the industrial sectors. As of 

1977 electricity used about 50.0 percent of heavy fuel-

oil and 27% of diesel oil produced; transportation used 

25.0 percent of the diesel oil, and 98.0 percent of the 

gasoline; and the industrial sector used roughly 48.0 

percent of heavy fuel-oil and 30.0 percent of the diesel 

oil (mining included). In sum, these three sectors 

account for about 90.0 percent of the total production of 

the refinery sector. 

Though its production capacity is almost at the 

limit of average oil consumption in the country, no major 

expansion in plant is expected in the oil refinery sector 

for the next few years. Small changes, already planned 

for the next two years, involve the installation of a 

cracking plant for additional treatment of heavier, 

cheaper, types of crude oil. In short, it seems that an 

increase in the direct import of refined oil products will 

have to be made within the next five to ten years because 

of the lack of planned expansion of the oil refinery. 



CHAPTER III 

SUGGESTED MODEL OF THE ENERGY-ECONOMY LINK 

Introduction 

In planning for development, policy makers should 

provide a rational justification for the strategy to be 

pursued. Energy-economic policies must be judged by the 

net benefit to the country brought about by different 

energy strategies. In general, it is necessary to have 

a quantified description of the relationship between 

energy consumption and the level of economic activity in 

order to judge those costs and benefits. A mathematical 

model is one of the tools by which energy and the economy 

can be integrated in order to analyze the relationships 

between them. For that purpose an input-output (I-O) 

model is set up to describe the energy-economic link of 

a given economy. 

First, a few basic facts about 1-0 models are 

given. Next, the mathematical formulation as applied to 

the specific objective of this study is presented. In 

general, 1-0 models are set up in such a way that, given 

the final demands for the goods and services in a given 

period, the solution of the model is the output of each 

29 
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of the production sectors of the economy required to meet 

those demands. The objective here is to formulate an 

1-0 model in which, given the level of primary input, the 

solution is the output of each of the sectors of the 

economy, in addition to total final demand for goods and 

services. 

,.The Basics of Input-Output Analysis 

There is a long literature on the theory of input-

output analysis, from very sophisticated mathematical 

formulation through its basic elements for application. 

A well known pioneering work is "The Structure of American 

Economy," by Wassily Leontief (1941). This section draws 

most, of its content from A. R. G. Heesterman (1970) and 

the Proceedings of the Second Hungarian Conference on 

Input-Output Techniques (1976) . It assumes the reader is 

familiar with the elements of I-O analysis. 

One important part of input-output analysis is 

the transactions table. This table depicts the actual 

distribution of flows of goods and services among all 

sectors of the economy for a given year. In essence, it 

is a table in which the technical relation between input 

and output of the sectors of the whole economy are 

recorded for the given period. 

Arrangement of the transactions of goods and 

services within the production framework of the economy 



can be set up as shown in Figure 3.1. The idea is to 

divide the economy into a given number of producing sec

tors which sell their output to other producers and/or to 

satisfy final demands of the consumer. For example, the 

agriculture sector of a given economy sells its output to 

either the food processing industry or direct to the gen

eral population for final consumption. The same idea 

applies to the other sectors comprising the economy. In 

essence, the transaction table of an I-O model is an 

accounting framework which shows the dependency of each 

of the economic sectors upon one another. The tables 

constitute the basis for the construction of an 1-0 model. 

An 1-0 transaction table is composed of the four 

quadrants shown in Figure 3.1. The first quadrant is 

called the inter-industry transaction table; the second 

quadrant is called the matrix of primary input factors, 

and the fourth quadrant is called the matrix of direct 

uses of primary factors by final consumers. Reading 

across each row from the left, the transaction table 

shows how much of the sales of each industry was sold 

directly to each of the final demand sectors and how much 

was exported. The reading of any column of the inter

industry quadrant shows the inputs from its suppliers 

necessary to maintain the level of production by an indus

try. The matrix of final demands shows that part of the 

output of each of the producing sectors that goes directly 
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Figure 3.1. Input-Output Arrangement of a Regional Economy. 
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to final consumption. The components of final demand can 

be divided into personal consumption, government consump

tion, private investment and exports. The matrix of 

primary factor "usage shows the amount of primary inputs 

such as capital, labor and other material inputs necessary 

for production. The matrix of primary inputs to final 

demand shows the amount of input factors going directly 

to final demand. From the transaction table a second 

table is computed which shows the fraction that any given 

entry of the transaction table is of the total amount 

shown by the row or column of the transaction table. 

The most important matrix of this second table is the 

production, or technical coefficient, matrix. The entries 

in this table are computed by dividing each entry for 

the industries in the transaction table by the respective 

column total. The entries in this table can be interpreted 

as the requirements from each industry at the left of the 

table in order for each sector at the top to produce one 

dollar's worth of output. 

There are three major types of input-output models. 

These differ by the content of the transactions matrix. 

The first is the static variant of the production input-

output model which explains the output of an industry by 

starting from intermediate consumption, and its dynamic 

variant which takes into account time dependent capital 

formation when explaining the volume of output. The 
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second type is the financial model, which defines relations 

between the values of goods and services and the primary 

inputs. The third is the price model, which relates 

changes in the prices of products and services to the 

industries turning out the products or providing the 

services. Obviously, the choice of the model to be used 

depends on the type of problem at hand and on the objec

tive pursued. 

Input-output models can be used for either short

er long-term projections depending on the assumptions on 

which the models have been built. When using a static 

input-output model, only short-term projections can be 

made because the coefficient matrix of the model is fixed 

and does not take technological change into account. 

With capital formation, in the dynamic type of model, the 

technical coefficients vary with respect to time, either 

by a specified functional form or by trend projection, 

usually determined by econometric methods. In short, 

the assumptions concerning the technical coefficients 

dictate in large measure the applicability of the input-

output model to short- or long-term analysis. 

Assumptions of the I-O Model 

The mathematical scheme on which 1-0 is built 

rests upon several assumptions, some of which follow: 



a. Each sector produces a single homogenous 

output with a single input structure and 

there is no substitution between the out

puts of different sectors. 

b. There is a fixed proportion, Leontief-type, 

production function. In other words, the 

quantity of each input used by a sector is 

a constant proportion only of the level of • 

output of that sector. 

c. The level of gross output in each sector 

is adequate to meet the intermediate and 

final demands for that sector. This is 

the Hawkin-Simon viability condition which 

must be satisfied in the input-output 

table. 

Matrix Formulae of the Input-Output Model 

Let the economy consist of m arbitrarily selected 

sectors of production, z the components of final demand, 

and k the number of components of the value added inputs. 

The arrangement of the I-O transactions in matrix 

form is as follows: 
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The following notation is used: 

A = m by m matrix of inter-industry flows 

B = ra by z matrix of flows from the production 

sectors to final consumers 

C = k by m matrix of primary factors used by 

the production sectors. 

D = k by z matrix of primary factors used by 

final consumers 

T = m by 1 vector of gross output per sector of 

production 



Y = k by 1 vector of required amounts of pri

mary factors of production 

G = 1 by z vector of final demand categories 

F = iri by 1 vector of final demand per sector 

of production 

H = k by 1 vector of direct final uses of pro

duction factors. 

th t^j = gross output of the i producing sector 

th to the j sector, 

1 1, 3 iti ^ 1, ̂  t ^ •••• in 

f^j = components of the matrix of final demand 

by producing sector, 

n. 1, 2, 3 m ^ " 1, 3 •••• 1 

= components of the matrix of primary factor 

used by the production sector, 

i = l ,  2 ,  . . . . k  j = l ,  2 ,  . . . . m  

iili y^ = components of the i primary input vector, 

i = 1, 2, . .. . k 

g^^ = components of the final demand vector, by 

type of consumer, 

X 1, 2, z 

From these transactions tables the following 

coeffienct matrices are computed: , 
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A' = 
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Four basic matrix formulae of the input-output 

model in this case are: 

T = T * A' + F (1) 

F = B' •* G (2) 

Y = T * C + H (3) 

H = D' * G (4) 

To calculate the outputs of the producing sector 

as a function of final demand we have from equation (1): 

F = T (I - A') 

Then, 

T = (I - A') (5) 

The vector of gross out'^ut per production sector 

as a function of the vector of B' and G can be computed as 

follows, combining equation (5) and (2). 

T  =  ( I  -  A ' ) *  B '  *  G  ( 6 )  

Combining equations (3) and (4), equation (7) is 

obtained. 

Y = T * C + D I * (7) 

Substituting for T from equation (6) in equation 

(7) yields the level of import requirements, given the 

vector of final demand, as follows: 
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Y (I - A')~^ * B' * G * C' + D' * G 

or 

Y = - A n * R' (I - A') B' * C + D' * G ( 8 )  

Matrix Formulae of T as a Function of Y 

In the previous section total output of the 

economy was estimated from a given vector of final demand 

which was exogenous to the solution. A procedure to esti

mate total output of the economy, as well as final demand 

given a set of primary input usage, is presented in this 

section. 

Let us use the production arrangement of the 

economy as shown in the last section. Dividing each row 

of matrices A, B, C, and D by its corresponding element 

of the total gross output vector (T) and the vector of 

primary input usage (Y), four new matrices A", B", C", 

and D" are computed. 
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Two basic matrix formulae in this case are: 

trn(A) * T + V = T (1) 

trn(C) * Y = V (2) 

where the scripts trn(A) and trn(C) means the transpose 

of matrix A" and C", respectively. 

From equation (1) 

V = [I - trn (A)] * T 

or T = [I - trn(A)]~^ * V (3) 

Substituting equation (2) in (3) we obtain the relation

ship in matrix form of the gross output vector (T) as a 

function of the vector of primary factors of production to 

the economy (Y). 

Then 

T = [I - trn(A)]~^ * trn(C) * Y 

The vector G can be obtained by the following equation: 

G = trn(B) * T + trn(D) * Y 

Where the scripts trn(B) and trn(C) means the transpose 

of matrix B" and matrix C", respectively. A computer 

program following the calculation format has been written 

from which the result of Chapter V were obtained. 



CHAPTER IV 

AN ENERGY ECONOMY MODEL FOR 
THE DOMINICAN REPUBLIC 

Introduction 

The preceding chapter laid the mathematical basis 

for analyzing energy and the economy with an I-O model. 

In order to apply this model to a specific country, it is 

necessary to provide the statistical bases applicable to 

a given economy. A specified time period is needed to 

provide a base year for which the model is set up, and 

which is considered representative of the economy for the 

period. 

In this chapter, an 1-0 model for the Dominican 

Republic is developed for the year 1977. Its economy has 

been divided into seven major production sectors: agri

culture, mining, manufacturing, transportation, and con

struction among the goods-producing sectors; the energy 

sector is divided into crude oil refining and electric 

power generation; and the rest of the economy, which 

accounts for all sectors not included in the above. First, 

a transaction matrix is provided for the specific data 

concerning transactions of goods and services within the 

Dominican Republic in 1977. Then, a description of the 
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inputs and the outputs of the goods-producing sectors, as 

well as the basis for the entries calculated in the 1-0 

table, is included. 

The Structure of the 1-0 Model for 
the Dominican Republic 

The structure of any model depends to some degree 

on the answers wanted. No single model can answer all 

questions because relevant abstractions must be made which 

are directed only to the purpose of the model. The objec

tive of the 1-0 model presented here is to describe the 

degree of dependence of the Dominican Republic economy on 

petroleum products and, therefore, the structure of the 

transactions table reflects this condition. Table 4.1 

shows the classifications into which the 1-0 model of the 

Dominican Republic has been divided in this study. 

As can be seen in Table 4.1, the sectoral classi

fication of the economy is divided into agriculture, 

mining, manufacturing, transportation, and construction. 

For the first three sectors, it is necessary to subdivide 

them into the most energy intensive subsectors of these 

major sectors. The figures shown in some of the boxes of 

the table indicate either allocation of the output of a 

given sector of the economy to the other sectors, or the 

amount used as intermediate product from other sectors. 

The empty boxes indicate that no transaction takes place 

among the converging sectors in those boxes. 
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The data used for the computation of the trans

action table presented here were obtained primarily from 

the National Office of Statistics of the Dominican Repub

lic, the Central Bank of the Dominican Republic, and from 

the National Commission for Energy Policy. Most of the 

data available are sufficient only for the years 1977 or 

1978. The unavailability of data for subsequent years has 

been the major limiting factor in this study; the reason 

for which 1977 was chosen as the base year. 

Estimation of the I-O Entries 

The classification of sectors included in an 1-0 

model is somewhat arbitrary. The objective of the model 

dictated which sectors should be included and v;hich sec

tors should be aggregated. Table 4.1 shows a disaggrega

tion of the subsectors from the major sectors of which 

they are a part. These subsectors were chosen on the 

basis of either their energy consumption intensitivity 

or because of their importance in the share of output 

among the major sectors. A description of the entry 

calculations of the 1-0 table for each sector, as well 

as for primary inputs, follows in the next sections. 

Agriculture 

Total output in the agricultural sector was 

$773.4 million in 1977 (Table 4,1). The most important 

products contributing to this output were sugar, $105-0 



million; coffee, $153.7 million; cocoa, $99.8 million; 

and tobacco, $32.6 million (Table 4.2). The remaining 

output in the agriculture sector was computed as the 

difference between total output for the whole sector and 

the figures above. 

The distribution of agricultural output to other 

sectors was based on their relevance to the structural 

consumption for each product. For example, sugar cane is 

almost entirely consumed in the sugar milling process. 

The minor amount of sugar cane consumed for other purposes 

is negligible. Therefore, all production of sugar cane 

is allocated to the sugar mill in the I-O table. Coffee 

is used both for export and for domestic consumption, the 

latter is considered to go entirely to industry for pro

cessing. .Cocoa and tobacco follow the same pattern; the 

relative shares of domestic consumption and export are 

shown in Table 4.1. The rest of the agricultural sector 

is distributed into interindustry sales, personal consump

tion, and exports. Interindustry sales are computed on 

the basis of a few products, such as tomatoes, corn and 

rice; the amount of which is taken from the output of 

the industry that processes these products. The amount 

going to the export sectors is calculated by subtracting 

exports of sugar, coffee, cocoa, and tobacco from agri

cultural exports. 



Table 4.2. Agricultural Production in the Dominican 
Republic 1977. 
(At Producers' Prices millions RD$) 

Sugar Cane 105.0 

Tobacco 32.6 

Coffee 53.8 

Cocoa 99.8 

Rice 82.8 

Beans 28.3 

Banana 30.9 

Tomatoes 53.5 

Other Products 296.7 

Total 783.4 

Source; Oficina Nacional de Estadisticas, 1980. 
Republica Dominicana en Cifras 1980. Santo 
Domingo: Division de Publicaciones. 



Mining 

Total output for the mining industry was $199.1 

million in 1977 (Table 4.1). This output is divided among 

bauxite, $22.0 million; gold and silver, $55.0 million; 

nickel, $92.0 million; limestone, $5.0 million; gypsum, 

$3.0 million; and the rest of the mining industry with 

$22.0 million; this last figure was computed by subtracting 

the above outputs from the total output of that sector 

(Table 4.3). 

The total output value in the mining industry is 

estimated at the producers' F.O.B. export value. The in

consistency which may arise here with respect to the pro

ducers' value in plant is unimportant because, except for 

nickel products, the transportation costs to the shipping 

port for the other exported minerals are negligible. The 

rest of the mining industry, composed entirely of non-

metallic minerals, is estimated at producers' prices. 

All of the output of the metallic minerals is 

exported. There is no interindustry use for these products 

within the domestic economy. Thus, the allocation of this 

output within Table 4.1 is distributed to export. 

The non-metallic mining sector, which includes all 

quarrying activities, distributes its products to construc

tion and to industry, with minor amounts exported. The 

amount going to the construction sector was estimated by 

taking total physical production of sand, gravel, and stone 



Table 4.3. Mineral Production in the Dominican 
Republic, 1977. 
(Gross Output, FOB Santo Domingo; Million 
RD$) 

Metallic Minerals; 

Bauxite 22.0 

Dore (Gold & Silver) 55.0 

Nickel 92.0 

Non-Metallic Minerals; 

Limestone 5.0 

Gypsum 3.0 

Others 22.5 

Total 199.5 

Source; Oficina Nacional de Estadisticas, 1980. 
Republica Dominicana en Cifras 1980. Santo 
Domingo: Division de Publicaciones. 



(included in "Others") and multiplying by an assumed market 

price. The amount going to manufacturing was roughly cal

culated by estimating limestone consumed by the sugar, 

mining, and cement industries. Minor amounts of gypsum 

going to the cement industry were estimated by the differ

ence between the total value of production of gypsum and 

the total amount exported. The output value of gypsum was 

estimated by taking its total physical production and mul

tiplying that by the F. 0. B. export price. 

Manufacturing 

Total manufacturing output amounted to $2068 

million in 1977 (Table 4.1). Food and sugar production 

accounted for about 56 percent of that total, of which 

sugar accounted for more than 24 percent of total food 

production. All data found for food and sugar production 

was aggregated into one figure. Therefore sugar was 

estimated from the production figures of the sugar indus

try. The rest was considered to be non-sugar production. 

Output for the iron and steel industries was taken from 

Table 4.4 which shows the output for some of the most 

important industries comprising the manufacturing sector. 

Output for the cement industry was calculated by deducting 

the estimated output of glass and clay products from the 

figure for the non-metal product sector. The output for 

the rest of the manufacturing sector was calculated as 



Table 4.4. Manufacturing Production in the Dominican 
Republic, 1977. 
(Gross Output in Producers' Prices; million 
RD$) 

Food Products 1,166 .0 

Beverages 172 .0 

Tobacco 79 .0 

Textiles 36 .0 

Paper and Products 45 .0 

Industrial Chemicals 58 .0 

Other Chemical Products 69 .0 

Petroleum Refining 140 .0 

Non-Metal Products 67 .0 

Iron & Steel 21 .3 

Metal Products 56 .0 

Other Industries 159 .0 

TOTAL 2,068 .0 

Source; Banco Central de la Republica Dominicana, 1982. 
Cuentas Nacionales: Producto Nacional Bruto 
1976-1980. Santo Domingo: Departamento 
Estudios Economicos. 
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the difference between total output for manufacturing and 

the output of the sectors mentioned above. 

Most of the output of the manufacturing industry 

goes to final consumption for the general population, in 

particular, food production. Sugar, of which 65 percent 

of total production is exported, is one of the backbones 

of economic activity in the country. Domestic consumption 

of sugar was estimated as the difference between total 

output of that subsector and the total amount destined for 

export. Output of the cement and the iron-steel industries 

was considered to be consumed entirely by the construction 

sector and, therefore, all output was allocated to that 

sector. Food production is distributed among final con

sumers and exports. Food exports were calculated by 

taking their percentage share of total exports of food 

and beverages (Table 4.5) and figuring the corresponding 

amount of total exports of the country for 1977. The 

total amount of food going to personal consumption was 

estimated by the difference between total food production 

and the amount exported. 

The output of the rest of manufacturing goes to 

agriculture, other manufactures, and to final consump

tion. The output going to agriculture is estimated as 

total output produced by the fertilizer industry. The 

amount going to other industries was roughly estimated by 

a detailed account of those industries whose product 



Table 4.5. Export Share of the Dominican Republic, 
1977. 
(Percentage) 

Food & Beverages 79.0 

Non-Food Agriculture 0.1 

Fuels, Minerals & Metals 3.3 

Machinery & Equipment 1.1 

Other Manufactures 16.5 

Total Exports 100.0 

Source; The World Bank, 1980. World Tables 1980. 
Baltimore: The Johns Hopkins University 
Press. 



characteristics are for final consumption, subtracting this 

amount from the previous one and then allocating the rest 

to the other sectors of the industry in proportion to their 

output. The amount going to the export sector was calcu

lated by taking the percentage share of the manufactured 

products in the total export structure of the economy as 

shown in Table 4.5. The amount going to final consiamption 

was estimated as the difference between total output 

produced in the rest of manufacturing and all of the other 

allocations already made. 

Construction 

Total gross output for the construction sector was 

$619.0 million during 1977 (Table 4.1). The construction 

sector is composed of all private and public construction 

in the country. It is considered to be residential fixed 

investment. Therefore, all output of the construction 

sector goes to final demand consumption. 

Crude Oil Refining 

Total gross output of the crude oil refining sec

tor is included in the manufacturing sector's output 

(Table 4.3). This v;as $140.7 million during 1977. Table 

4.6 shows the output of the oil refinery in terms of 

thousand barrels of oil equivalent (KBOE), as distributed 

to various sectors of the economy. The allocation of 

gross output from the oil refining sector in the year of 



Table 4.6. Oil Consumption by Sector and Type of Fuel; 1977 (KBOE) 

GASOLINE GASOIL FUEL OIL OTHERS TOTALS 

Agriculture 99 - - - 99 

Industry - 685 .0 1271. .0 - 1956 .0 

Mining - 106 .0 1747. .0 - 1853 .0 

Transportation 2575 .0 670 .0 - 261 .0 3506 .0 

Residential - - - 489 .0 489 .0 

CDE - 708 .0 3124, .0 - 3832 .0 

Others 30 .0 460 .0 112, .0 36 .0 638 .0 

Totals 2704 .0 2629 .0 6254, .0 786 .0 12,373 .0 

Source; Comision Nacional de Politica Energetica, 1982. Documento Estadistico 
del Mercado del Petroleo y sus Derivados en la Republica Dominicana. 
Santo Domingo: Editora Alfa y Omega. 



1977, the base year, was computed by the proportion of 

KBOE allocated to the consumer sectors shown in Table 4.6. 

Not all user sectors shown in that table conform to those 

sectors laid down in the I-O table presented in this 

chapter. Thus, within each consumer category, the allo

cation is done in proportion to each subsector's output 

value. For example, the KBOE output produced by the oil 

refining sector to the agricultural sector was an aggregate 

of 90 KBOE. The proportion of the output sale from the re

fining sector to the subsectors of agriculture was computed 

according to the share of each of these subsectors in the 

total gross output. All similar cases have been handled 

in the same manner. 

Electricity 

The output value of the electric power sector is 

given as $101.7 million for 1977. The output data for 

the electric power sector, published in the monthly bulle

tin of the National Commission of Energy Policy, is shown in 

Tables 4.7 and 4.8. Table 4.7 shows the amount of electri

city produced and its consumption by different sectors of 

the economy. Table 4.8 is limited to the manufacturing 

sector. 

The services in terms of output value provided by 

the electric power sector to the other sectors of the 

economy have been estimated on the basis of their 



Table 4.7. Electricity Consumption by Sector; 1977. 
(Millions KWH) 

Industry 577.1 

Residen'tial 584.4 

Commercial 196.7 

Government 158.9 

Public Lighting 18.3 

Total 1,535.4 

Source; Oficina Nacional de Estadisticas, 1980. 
Republica Dominicana en Cifras 1980. Santo 
Domingo: Division de Publicaciones. 



Table 4.8. Electricity Consumption in Manufacturing; 
1977. 
(Millions KWH) 

Food & Beverages 164.8 

Petroleum Refining 17.3 

Cement 109.3 

Iron & Steel 10.6 

Others 115.5 

Total 407.2 

Source: United Nations, 1983. Yearbook of Industrial 
Statistics 1981. New York: Publishing 
Division. 
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percentage consumption of electricity as shown in Table 

4.7. The amount of electric power service consigned by 

the general population for final demand consumption was 

estimated from the proportion of commercial and residential 

electricity consumed, all of which has been allocated to 

the final demand sector. The consumption of electricity 

by the rest of the economy, not included in Table 4.7 and 

4.8, was estimated as the difference between total output 

of the electricity sector and the total amount already 

allocated to the other consuming sectors. 

Rest of the Economy (ROE) 

The row for the rest of the economy accounts for 

that gross output of the economy not assigned to the other 

sectors into which the I-O table has been divided. In a 

sense, this row also accounts for all statistical discre

pancies that may arise in balancing the 1-0 table. Total 

gross output of the economy must equal the total amount 

consumed in interindustry sales plus the total amount 

allocated to final demand. Thus, the gross output for 

the rest-of-economy row has been computed as the differ

ence between total gross output of the economy and the 

total output of all of the other sectors in the 1-0 

table. 



Primary Factors of Production 

The primary factors of production classified in 

this model are oil inputs, non-oil inputs, capital consump

tion allowances, labor, and "other-value-added," which 

accounts for all other inputs. The data for imported oil 

consumption were taken as the total amount consumed by the 

crude oil refining sector, though the nickel extraction 

operation uses a fair amount of oil imported directly for 

its own consumption. This amount has been aggregated in 

the non-oil input item. 

Total imports for the Dominican Republic were 

$1147.8 million in 1977 (Table 4.1). The allocation of 

these imports to the different production sectors of the 

economy and to the direct consumption sector, was done by 

using the data in Table 4.9. Imports to each sector were 

allocated according to the percentage share of gross out

put in the economy. The distribution to the subsectors 

was allocated in proportion to their output contribution 

to the total gross output of the economy. 

Capital consumption allowances and labor were ob

tained from the data provided in Table 4.10. The alloca

tion of the capital consumption allowances was made on the 

basis of the proportional contribution to gross output of 

the economy by all sectors which have been classified. 

The figure used as a proxy for labor inputs was wages and 

salaries, as shown in the table. Wages and salaries for 



Table 4.9. Imports of the Dominican Republic, 1977. 
(Percentage) 

Food & Beverages 17.4 

Non-Food Agricultures 2.3 

Fuels & Minerals 20.8 

Non-Fuel Minerals & Metals 1.5 

Machinery & Equipment 24.7 

Other Manufacturing 33.4 

Total 100.0 

Source; The World Bank, 1980. World Tables 1980. 
Baltimore: The Johns Hopkins University 
Press. 



Table 4.10. Cost Components of the Gross Domestic 
Product; 1977. 
(Million RD$) 

Indirect Taxes Net 449.5 

Consumption of Fixed Capital 272.7 

Compensation of Employees Paid by Resident 

Producers 3,816.6 

Net Operating Surplus 

Gross Domestic Product 4,538.7 

Source; Banco Central de la Republica Dominicana, 1982, 
Cuentas Nacionales: Producto Nacional Bruto 
1976-1980. Santo Domingo: Departamento 
Estudios Economicos. 



manufacturing were taken directly from Table 4.11 and 

were allocated as such in the I-O table. The total v;ages 

and salaries for manufacturing were deducted from total 

wages and salaries in the economy; the rest was distribu

ted to the'other sectors according to their contribution 

to the gross output of the economy. 



Table 4.11. Wages and Salaries in Manufacturing; 1977. 
(Millions RD$ 

Food Products 111.3 

Beverages 8.6 

Tobacco 2.5 

Textiles 7.0 

Paper and Products 5.7 

Industrial Chemicals 3.9 

Other Chemical Products 6.2 

Petroleum Refining 1.5 

Non-Metal Products 10.4 

Iron & Steel 3.6 

Metal Products 5.9 

Other Industries 28 .0 

TOTAL 188.7 

Source: United Nations, 1983. Yearbook of Industrial 
Statistics 1981. New York: Publishing 
Division. 



CHAPTER V 

ESTIMATES OF THE ECONOMIC IMPACT OF DIFFERENT 
LEVELS OF OIL IMPORTS 

Introduction 

This chapter provides several estimates of the 

effect on the economy of the Dominican Republic of changes 

due to different oil import levels. Forecasting is 

essential to policy makers in order to quantify possible 

benefits and costs of a given strategy. It enables them 

to foresee possible future courses of events within pro

posed economic development plans. Often, this may be the 

whole purpose of building an analytical model. 

The model provided in the previous chapter is used 

to forecast the Dominican economy by assuming different 

oil import levels in conjunction with a given usage of 

primary factors. A set of primary inputs is assumed and 

its effect is computed by solving the matrix systems as 

explained in Chapter IV. The effect observed on the 

production of goods and services in the Dominican economy 

serves as a measure of the impact of different oil consump

tion policies upon the economy. 
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Basic Assumptions 

First, let us set up the basis upon which estimated 

values will be made. This is needed in order to assess 

the validity arid the extent of the results of the model. 

The basic assumptions made here are already built into 

the mathematical framework of the 1-0 structure explained 

in the previous chapter. A few of these assumptions are: 

a) Fixed technological coefficients during the 

period of projection. This implies that the 

ratio of one sector output as input to another 

production sector remains static over the given 

period. 

b) There are constant returns to scale in the 

production sectors of the economy. 

c) Relative prices between input factors remain 

constant during the production period. 

Objectives 

The purpose of the estimation is directed to 

providing an answer to the following question: What is 

the level of gross output of the economy which is consis

tent with a given level of oil import? That is to say, 

given a set of primary inputs to the economy, of which 

imported oil is one of the components, the gross output 

of the largest sectors of the economy is determined, in 

addition to the vector of final demand. Annual growth 



rates of these input factors are assumed for the projec

tion period and, for each year, gross output is computed. 

Results 

Tables 5.1, 5.2 and 5.3 show the results obtained 

for a projection between 1982 and 1992. Table 5.1 is 

considered the base case as it reflects the historical 

growth rate of oil consumption. Tables 5.2 and 5.3 show 

the level of economic activity, as measured by gross out

put for growth rates of oil consumption of 6% and 3%, 

respectively. In Table 5.4 the present value of the gross 

output of each sector of the economy, and the differences 

compared with the base case, is presented. 

Discussion of Results 

Tables 5.1 to 5.3 show the consumption level of 

oil imports for the years 1982, 1987 and 1992 in 1977 

dollars. It also shows the physical volume of that oil 

import in thousands of barrels for these years. This 

physical volume is calculated by dividing the import level 

expressed in 1977 dollars in the row for "oil import," 

and dividing this figure by the 1977 price of oil, GIF, 

in the Dorr.iuican Republic ($13.2 per barrel). Under each 

column, for the specified years the gross output of the 

most important sectors such as agriculture, mining, manu

facturing, and the rest of the output of the economy, is 

also shown. 



Table 5.1. Gross Output of Main Sectors at Different Oil Import Levels;* Base 
Case (9% oil consumption growth rate). 

Year 1982 1987 1992 

Oil Consumption 
(Million RD$ pesos) 

171.0 263.0 406.0 

Amount 
(Million bbls) 

S E C T O R  

12.9 20.0 30.7 

AGRICULTURE 858.0 984.0 1130.0 

MINING 220.0 251.0 287.0 

MANUFACTURING 2145.0 2447.0 2804.0 

REST OF THE ECONOMY 2685.0 3200.0 3850.0 

TOTAL OUTPUT 5908.0 6882.0 8071.0 

* Gross Output in Millions RD$. 



Table 5.2. Gross Output of Main Sectors at Different Oil Import Levels.* 
(6% oil consumption growth rate) 

Year 1982 1987 1992 

Oil Consumption 
(Millions RD$ pesos) 

153.0 205.0 224.0 

Amount 
S E C T O R  (Mi l l i o n  b b l s )  

11.6 15.5 17-. 0 

AGRICULTURE 857.0 982.0 1127.0 

MINING 220.0 249.0 282.0 

MANUFACTURING 2138.0 2426.0 2756.0 

REST OF THE ECONOMY 2657.0 3109.0 3646.0 

TOTAL OUTPUT 5872.0 6766.0 7811.0 

* Gross Output in Millions RD$ 



Table 5.3. Gross Output of Main Sectors at Different Oil Import Levels.* 
(3% oil consumption growth rate) 

Year 1982 1987 1992 

Oil Import 
(Millions RD$ pesos) 

137.5 158.0 184.0 

Amount 
S E C T O R  (Mi l l i o n  b b l s )  

10.4 11.9 13-. 9 

AGRICULTURE 857.0 981.0 1124.0 

MINING 219.0 247.0 279.0 

MANUFACTURING 2132.0 2409.0 2724.0 

REST OF THE ECONOMY 2631.0 3036.0 3506.0 

TOTAL OUTPUT 5839.0 6673.0 7633.0 

* Gross Output in Million RD$. 



Table 5.4. Present Value of Gross Output During Period of Projection, 
(millions RD$ pesos) 

Oil Consumption Rates 

9% 6% 3% 

Est. Diff. Est. Diff. Est. Diff. 
S E C T O R  

AGRICULTURE 5, ,517. .0 5, ,506. .0 11. .0 5, ,499. .0 18. .0 

MINING 1-,408 , .0 1, ,396. .0 12. .0 1. ,386. .0 22. .0 

MANUFACTURING 13, ,742, .0 13, ,606. .0 136. .0 13, ,510. .0 232. .0 

REST OF THE ECONOMY 17, ,988, .0 17, ,425, .0 563, .0 17, ,012, .0 976, .0 

TOTAL OUTPUT 38 , ,655, .0 37, ,933, .0 722, .0 27, ,427, .0 1248, .0 

Est. = Estimate 

Diff. = Difference from the base case 



These calculations were made by assuming a growth 

rate in other primary inputs to the economy such as non-

oil imports, capital investment allowances, labor, and 

other value added. For non-oil imports a 4 percent growth 

rate was assumed; for capital investment allowances, labor, 

and value added, a 5 percent growth rate was considered. 

For the assumed growth rate of each import, the 

growth rate of the other input factors has been assumed to 

be equal or constant. In reality the other input factors 

are expected to have different rates of growth for differ

ent levels of oil import growth. This is due to the 

income substitutability of other, non-oil imports, or 

of capital formation, for oil. But, to assume different 

rates of growth for those input factors would make the 

impacts of oil import growth difficult to isolate. Thus, 

the best way to develop results consistent with the purpose 

of this research is to assume the same non-oil growth 

rates for every rate of growth of oil imports. 

The results shown in Tables 5.1, 5.2, and 5.3 are 

valued in 1977 dollars. Though at constant dollars it is 

necessary to compare them at present value, at an assumed 

social rate of discount, in order to compare those re

sults at their actual value for society. Thus, a social 

rate of discount of 12 percent has been assumed. The 

present value of the results shown in Tables 5.1 to 5.3 

are shown in Table 5.4. 
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When these results are measured percentage-wise, 

they show little variation in total output in the economy 

for the selected growth rates of oil imports. The base 

case of Table 5*. 1 and the lowest consumption rate of oil 

imports (Table 5.3) show a difference of RD$1209 million, 

in 1977 pesos, between 1982 and 1987, which only repre

sents 3.2 percent of the total present value of gross 

output for the base case. For the agriculture sector, the 

impact would be about 0.3 percent, for mining 1.6 percent, 

and for manufacturing about 1.7 percent. As can be seen, 

reduction of 3 and 6 percent in oil import growth rate 

produces only slight changes, percentage-wise, to the main 

sectors of the economy. 

When these results are judged by the abso

lute value they represent, the picture looks somewhat 

different. It can be seen that an impact of RD$722.0 

or RD$124B.O would be enough money to carry out invest

ment to substitute for the reduction in oil imports. 

Such amounts would justify many domestic energy investments 

to substitute for oil imports. It is not possible to enu

merate what these alternatives would be because it is 

necessary to have a detailed account of the endowment 

characteristics of the energy resources of the Dominican 

Republic. It can only be said that as a country without oil 

production of its own, it would be wise to give some 

thought to the absolute value of the impact shown above. 



The results that have been obtained have not 

taken into account changes that surely will occur during 

the period of projection in the technical coefficients of 

the I-O table. Obviously, the results obtained show the 

worst possible case of the effect of an oil import 

reduction policy. An analysis of trends in the technical 

coefficients of the 1-0 table, however, will necessitate 

a more sophisticated model that takes account of dynamic 

analysis in input-output theory. 



CHAPTER VI 

CONCLUSIONS AND RECOMMENDATIONS 

Introduction 

In the last chapter results were obtained on the 

impact upon the level of economic activity of imported 

oil. The main purpose is to use them for an energy policy 

consistent with those results. For a given policy a goal 

must be set up and the means to pursue such a policy should 

be consistent with it. Given that our policy should be 

directed to reducing our demand of imported oil, the 

analysis of the results obtained should be aimed at 

examining this goal. 

In this chapter conclusions from the results are 

given to point out the main features of the oil consump

tion impact on the Dominican Republic. Next, some policy 

recommendations in agreement with the given goal are 

suggested. 

Conclusions 

The conclusion of the research suggests the 

following: 

1. A drop in consumption of 3, or 6 percent in 

imported oil will create a serious decline in output in 

the manufacturing sector on the-order of $136 and $232 
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millions in percent value, respectively. This might 

bring about a reduction in the labor force utilization 

and therefore a sharp drop in the employment level of the 

economy due to the large share of this sector in hired 

labor. 

2. An oil import reduction of 3 or 6 percent 

will not have much effect on the output of the agricultural 

sector (about RD$11 and 18 millions respectively) and, 

therefore, more effort should be devoted to increase its 

share on the economic growth of the country. 

3. The greatest impact of a reduction in imported 

oil will be on the transportation sector. A 3 or 6 per

cent reduction will decrease this sector's output by RD$5S 

and 110 millions respectively. A change in the structure 

of transportation usage will be needed in order to fully 

utilize the energy resource devoted to this sector. 

4. Total impact on the rest of the economy of a 

3 or 6 percent reduction in oil imports will be of the 

order of RD$722 and 1248 millions, respectively. If 

viable ways of substituting this reduction of oil 

imports for other energy sources, the investment needed 

to work out this substitution may prove profitable for 

the country. It would help the balance of payments and 

it would diminish the negative effect on the economic 

growth of the country. 
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Recoimnendations 

A general strategy to deal with higher oil prices 

should be directed to: first, reduce the demand for 

petroleum products as much as possible without harming 

our economic growth and, second, to increase our domestic 

supply of energy resources to substitute for imported 

oil in order to fulfill our energy needs. The end result 

of this goal would be to change our supply-demand struc

ture of energy consumption in the economy. The following 

recommendations are suggested: 

1. Government should give incentives to mechanize 

the agricultural sector in order to increase the output 

of this sector, giving emphasis to less energy-intensive 

methods of production. 

2. New investment areas in the manufacturing 

sector should be encouraged to utilize low energy-intensive 

machinery and equipment through lower taxation for the 

installation of energy-saving machinery. 

3. Transportation should be diverted to increased 

mass transportation in order to make it more efficient in 

terms of passengers per barrel of consumed oil in trans

portation. A shift from higher-fuel consumption vehicles 

to low-fuel consumption should be encouraged through 

higher taxation of gasoline consumption favoring the use 

of diesel fuel for this activity. 
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4. The tariff structure of electricity supply 

should be revised to make it cost-progressive with the 

amount consumed in order to induce more efficient use of 

this energy source. 

5. Refinery output capacity should be increased 

in order to save part of the extra cost of importing 

processed oil. In addition, expansion to treat different 

types of crude oil, particularly the heavier, higher 

sulfur, cheaper grades, should be encouraged. 

6. More effort should be made in mineral fuel 

exploration such as petroleum, natural gas, and coal. 

7. Alternatives to current energy sources should 

be investigated (biomass, solar, gasahol, small hydro

electric power, etc.), giving more importance to its 

usage for. residential and rural purposes. This strategy 

will help reduce the pressure upon more imports of oil 

which could then be devoted to industrial production. 

8. Government involvement in basic research into 

alternative energy sources is needed in order to provide 

guidelines for more efficient energy use and for the 

adoption of other viable energy forms. 

9. A government office, responsible for long-

range energy-policies and for the analysis of the cost 

and benefit of such policies, is needed in order to reduce 

the chance of unexpected shifts in our oil-economic poli

cies that might lead to more dependency on imported oil. 
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