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ABSTRACT 

After four décades of oil resource utilization, Oman is faced with the challenge of 

reducing its dependency on oil income and adjusting to becoming a non-oil economy 

within twenty years. The overall objective ofthis thesis is to contribute to the discussion 

of how this transformation can take place. The spécifie aims of the study are to 

examine: (1) linkages between oil resource extraction activities and économie 

development in Oman; (2) linkages between government expenditure and non-oil GDP 

growth; (3) économie efficiency and the changing dynamics of factor inputs and their 

contribution to GDP growth; and (4) the underlying issues associated with fiscal 

sustainability when oil income ceases. 

The VAR and cointegration méthodologies were used to test for long and short-term 

relationships between the oil and the non-oil sectors, including government 

expenditure and its impact on the non-oil sector. The results were then tested, using the 

Granger causality approach, to look for the direction of causality in the various sectors 

of the economy. In addition, the research applied growth accounting techniques to 

investigate économie efficiency and the contribution of total factor productivity to 

output growth. Friedman 's permanent income hypothesis (PIH) was used to identify an 

optimal fiscal policy, taking into account présent spending levels and the rate of 

depletion ofoil resources. 

The results showed that, overall, the oil sector boom has had a positive impact on the 

development and output growth of Oman. The oil sector boom did not resuit in de-

industrialization ofthe manufacturing sector, and government expenditure funded by oil 

revenue has a significant rôle in inducing non-oil GDP growth. The factor input 

analysis showed différent patterns over time in the contribution of technological change 

and économie efficiency to GDP growth, but that in récent years it has been quite 

strong. Based on the permanent income model (PIM), the thesis examined optimal 

paths for government expenditure in the light of emerging oil depletion. It is clear that, 

if the interests of future générations of Omanis are to be protected, the Government 

needs to embark on such a path immediately. The model developed could be used to 

guide further définition ofthe best fiscal path for the country. 
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EXECUTIVE SUMMARY 

After four décades of oil-dependence, O m a n faces the challenge of transforming itself 

into a non-oil economy within 20 years. The overall objective of this thesis was to 

examine linkages between oil resource extraction activities and économie development 

in O m a n for the purpose of contributing to the discussion of how O m a n can diversify its 

sources of income. There were four spécifie aims for this study. 

The first aim was to examine linkages between the oil and the non-oil sectors by 

focusing on sectoral linkages and interdependencies between the oil and the non-oil 

sectors. The results would show the level of économie dependency running from the oil 

sector to the non-oil sectors and the extent to which différent sectors benefited from the 

oil export boom. 

In examining the linkages between the sectors as part of the first objective, the thesis 

also examined the Dutch disease, an ailment supposedly arising from a natural resource 

sector boom, and its possible effects on the economy. According to the Dutch disease 

theory, countries with abundant natural resources, minerais in particular, suffer from 

four major symptoms; first, exchange rate appréciation; second, a décline in the 

manufacturing sector; third, a boom in the service sector; and fourth, a labour shift from 

the manufacturing sector to the service sector and the booming resource extraction 

sector. The prominent rôle and size of the service sector coupled with a décline in the 

size of the agriculture and fisheries sector and the small contribution of the 

manufacturing sector to the economy may suggest that Oman's economy has been 

suffering from the Dutch disease. 

In meeting the first objective, the VAR and cointegration méthodologies were used to 

test for long and short-term relationships between the oil and the non-oil économies, 

including government expenditure and its impact on the non-oil sector. The results were 

then tested, using the Granger causality approach to look for the direction of causality in 

the various sectors ofthe economy. 
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With respect to the first study objective, the overall results showed that the resource 

export boom has had a positive impact on the overall development and G D P growth in 

Oman. The empirical test results suggested that the oil sector boom has been positively 

associated with growth in the manufacturing and service sectors. Both of thèse sectors 

benefited equally from the oil sector boom and experienced parallel growth during 

1967-2007. The agriculture and fishing sector, the main pre-oil économie activity, did 

not seem to have been affected by oil resource activities. The booming minerai sector in 

Oman, unlike that of the Netherlands, United Kingdom, or Australia did not lead to de-

industrialization. 

In addition, the research found that the oil sector boom did not have a négative impact 

on the growth of non-oil sectors. The boom did not resuit in exchange rate appréciation, 

a décline in the manufacturing sector, or a labour shift from the manufacturing sector to 

the service sector or to the booming resource extraction sector. The prominent size of 

the service sector, compared to the manufacturing sector, was expected, given 

government expenditure and investment in social overhead capital and fiscal expansion 

to promote development. 

The second objective of this thesis was to examine linkages between government 

expenditure and non-oil G D P growth. Since the oil windfall has accrued directiy to the 

government, fiscal policy in O m a n has had greater influence on the domestic economy 

than is usually the case in less resource dépendent économies. Using the V A R and 

cointegration méthodologies, the research examined the effects of government 

expenditure on the manufacturing, agriculture and fisheries, and service sectors. 

The results of our empirical tests suggest three relationships. First, government 

expenditure, in the long run, had a positive and significant impact on the growth of the 

manufacturing and service sectors. Second, in terms ofthe casual impact of government 

expenditure, an analysis of the lag structure indicated that government fiscal capacity 

influenced future non-oil G D P growth. Third, the agriculture and fisheries sector growth 

was not affected by government expenditure. 

The third aim of this study was to examine économie efficiency and the changing 

dynamics of factor inputs and their contribution to G D P growth. Such analyses are very 
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critical to assess Oman's ability to withstand the eventual depletion of oil resources. 

Using growth accounting techniques, applied to aggregate and spécifie periods between 

1967-2007, the aim was to show the sources of growth in the Omani economy and the 

extent to which G D P growth in O m a n has been a function of capital and labour 

accumulation and/or whether it could also be attributed to increasing efficiency in the 

use of factor inputs and to technological progress. 

The research found that improving économie efficiency and technological change has 

contributed to output growth in Oman, particularly during the 2002-2007 period. Unlike 

the past oil export boom (1974-1984), the oil sector boom during this period did not 

decrease the efficiency of the economy. O n the contrary, the TFP contribution to G D P 

growth in 2002-2007 was 4 8 % . The results support the proposition that data aggregation 

masked important information about the development of factor inputs. This could mean, 

for resource rich économies with very low initial level of development, that the TFP 

interprétation require further décomposition of data. 

The fourth objective ofthis study was to examine the underlying issues associated with 

fiscal sustainability when oil income ceases. Policy makers are faced with the challenge 

of finding an optimal government expenditure level that takes into account the expected 

reduced oil income stream and the eventual depletion of oil revenues. W e applied 

Friedman's permanent income model (PIM) to identify an optimal fiscal policy, taking 

into account the 2007 expenditure levels and the rate of depletion of oil resources. 

As to the fourth and last objective, the research found that the government cannot 

sustain the current trend in expenditure in the light ofthe depletion ofthe oil reserves. 

The government needs to constrain its expenditure to maintain a viable level of 

expenditure when thèse reserves are depleted, so as to protect the position of future 

générations. Based on the PIM, the research developed an expenditure and savings 

model that could be used by the government to develop viable expenditure options that 

would protect the position of future générations beyond 2050, when O m a n will be a 

non-oil economy. The final chapter also touches briefly on other policies that will need 

to be considered if O m a n is to successfully make the transition to a prosperous and 

growing non-oil economy. 
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CHAPTER 1. 
INTRODUCTION 

I will proceed as quickly as possible to transform your life into a 

prosperous one with a bright future. Every one ofyou must play his 

part towards this goal. Our country in the past was famous and 

strong. Ifwe work in unity and co-operation, we will regenerate that 

glorious past and we will take a respectable place in the world. 

Sultan Qaboos bin Said AlSaid on the day of his accession in 1970 

(Ministry of Information 2001) 

1.1 INTRODUCTION 

Oman's real gross domestic product (GDP) grew at an annual rate of 10% between 

1967-2007, rising to 38 billion U S D in constant 2000 prices. Per capita G D P grew at 

5 % a year, reaching 10,820 U S D (see Figure 1.1). Literacy rates increased from less 

than 3 0 % in 1967 to 8 1 % in 2007, and life expectancy increased from 47 years in 1967 

to 76 years in 2007. Oman's économie achievements were hailed by the World Bank 

Commission on Growth and Development as an économie miracle and according to the 

report, only 13 countries, including Oman, achieved growth rates of such magnitude in 

the post war (The World Bank 2008). ' 

Oman has made other significant achievements. Since the 1960s, Oman has transformed 

itself from a traditional tribal system to a m o d e m state, govemed by a Cabinet of 

Ministers headed by the Sultan of Oman, His Majesty Sultan Qaboos Said Al-Said. In 

the course of developing the administration, a State Consultative Council was 

established in 1981 to give Omanis greater participation in décision making in the 

planning and development of the country's economy and social services. The Council 

had 56 représentatives from the Government, régional and private sectors, and members 

were appointed by the government for a term of two years. The Council was superseded 

1 The other countries include: Botswana, Brazil, China, Hong Kong, Indonesia, Japan, Republic of Korea, 
Malaysia, Malta, Singapore, Taiwan and Thailand. 
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in November 1991 by the Majlis al-shûra (iSj^ o^ ; meaning "Consultative 

Council") to which members are elected. Omani women are eligible to stand as 

candidates. The formation of the Majlis was seen as a major development, aimed at 

making the government more démocratie, transparent and représentative of the people. 

The Majlis al-shûrâ has no législative power, but can give recommendations to the 

government and members can question Ministers about their respective programs and 

plans. 

Oman was able to achieve such unprecedented levels of growth compared to its 

historical économie development because of oil discovery in 1964 in gênerai, and the 

oil export boom that started with the 1973 international oil price increase in particular. 

Oil revenues raised the level of wealth and purchasing power, and enabled the country 

to import consumer and capital goods. Oil export earnings grew at 5 % a year between 

1970 and 2007 and accounted for 4 8 % of G D P , eaming the country 12 billion U S D of 

foreign exchange in 2007. During the oil export boom in 1974-1985, G D P grew at 1 2 % 

a year and G D P per capita income increased by 6 % a year, at constant 2000 prices. 

Figure 1.1: GDP (million USD) and per capita GDP (USD), 1967-2007 

Notes: P C G D P is per capita G D P . 

Sources: Statistical Year Book, Oman, various issues, and World Development Indicators, World Bank. 

2 For the translation from Arabie to English I have used International journal of Middle East Studies 
guidelines. 
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The impressive growth rates came about despite uncertainties surrounding the future of 

the economy. The uncertainty stemmed from the inability to predict future income 

because ofthe volatile nature ofthe international oil price, and because it was expected 

that oil production would start to décline by 1977. Indeed, the First Five-year 

Development Plan (DP) of 1976-1980 estimated that by 1977, oil production would 

décline gradually and by 1987 O m a n would have exhausted most of its oil. The plan 

stated the following: 

Projected estimâtes anticipate a graduai décline in oil production with the effect 
from 1977. Since oil is the main source of Oman's national income, the décline of 
oil revenues will inevitably be reflected in réductions in the gross national product 
unless measures are taken in the Development Plan to increase the value added in 
other sectors ofthe economy. (Development Council 1976) 

Therefore, from the outset, policy planners in Oman recognized that oil resources were 

limited and ultimately would be depleted and that O m a n needed to diversify its sources 

of income away from oil by investing in other sectors of the economy, such as 

manufacturing, non-oil mining, agriculture and fisheries and by converting some ofthe 

oil income into productive human and physical capital. 

1.2 DEVELOPMENT COUNCIL 

In order to promote économie development and social well being, a Development 

Council (DC) was established in 1974 by a royal decree (Officiai Gazette 1974). The 

D C specified a number of policy development objectives for the country. The number 

one objective stressed two important policy priorities. The first is the rightful share of 

current and future générations to oil resources. Oil wealth accruing from the 

exploitation of oil minerais should benefit current and future Omanis equally. The 

second policy priority emphasised the importance of efficient exploitation ofthe limited 

quantities of oil resources available. 

To be able to use oil wealth efficiently, the council's third objective called for giving 

priority to building basic infrastructure and providing utilities and services to promote 

non-oil sector growth and économie development. Efficient use of oil resources also 

entailed a free compétitive market economy, and therefore, the fourth policy objective 
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called for using market principles, not only to induce efficient use of oil wealth, but also 

to promote and enhance the growth non-oil sector activities including the private sector. 

And in order to diversify sources of income and decrease dependence on oil income, the 

fifth stratégie policy objective called for investing in direct productive activities (DPA), 

including exploring other natural resources. The D C also realized that its development 

objectives would be futile without building human resources and capital. So the council 

called for the introduction of éducation and training programmes for ail communities 

and population centres. 

1.3 STATEMENT OF THE PROBLEM 

Since the late 1960s, économie growth has been totally driven by oil revenues, despite 

the govemment's stated policies to diversify the sources of income through the 

development of other sectors of the economy, such as agriculture and industry. Despite 

a number of important milestones achieved in the development of ail aspects of Omani 

life, the basic économie structure of O m a n since oil was first exported in 1967, has 

remained unchanged. Revenues from the manufacturing and agricultural sectors are still 

far too low and weak to sustain the current standard of living, let alone replace oil. Oil, 

which has sustained the standard of living, is running out (reaching its peak in 2000 and 

has been declining since then). It is expected that with the current rate of production and 

proven reserves, O m a n will run out of oil by the 2027. What does the future prophesize 

for O m a n ? 

To achieve its stated targets and aims, government policy focused on increasing the 

national output through fiscal expansion policy, oil resources extraction, and the 

provision of social services and basic infrastructure. The policy of building basic 

infrastructure and providing social services was seen as an important pre-requisite for 

inducing and stimulating the necessary linkages for any industrial and agricultural 

sector growth, and ultimately économie development. Furthermore, such a strategy was 

justified by previously inadéquate physical and social infrastructure. However, the huge 

and fast growth of government expenditure on social overhead capital (SOC) produced 

several undesirable conséquences, some of which contradicted the initial intended 

strategy. The agricultural share in G D P continued to decrease. Its ability to attract 
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employment became increasingly more difficult and expensive. The industrial sector 

value added was comparatively small and could not replace the oil sector. The service 

sector was dépendent on oil sector activities. In addition, the ease with which it was 

possible to employ cheap and unskilled expatriâtes in the service sector and the open 

policy towards the import of consumer and other merchant goods, made it very difficult 

for the agricultural and industrial sectors to compete. So instead of inducing and 

fostering agricultural and industrial linkages, government strategy weakened the 

linkages that were already in place and made it very difficult to induce new linkages for 

agricultural and industrial production. 

The past policies served Oman well in delivering économie growth and improving the 

standard of living. However, the policies are not sustainable because of their strain on 

the country's financial assets and the way in which they compromise future générations' 

resources. According to the Brundtland Report commissioned by the United Nations 

General Assembly in 1983, sustainable development should "meet the needs ofthe 

présent without compromising the ability of future générations to meet their own needs" 

(The Commission For The Future 1987, p79). It also requires "an économie system that 

is able to generate surpluses and technical knowledge on a self-reliant and sustained 

basis" (The Commission For The Future 1987, p81). Hence, sustainable development 

requires firstly, allocation of enough resources for today's need and secondly, enough 

savings for future générations. 

Government policy did not diversify the sources of income or provide sustainability for 

the following reasons: 

• The policy did not foster the necessary linkages to stimulate the growth of the 

non-oil sectors. The national output was still dominated by the oil and services 

sector, which together constituted 8 5 % of G D P in 2007. 

• Fiscal policy détermines the size and the overall demand ofthe domestic market 

and government expenditure has a significant impact on non-oil G D P growth. 

• Insufficient savings for an economy that dépends on depletable resources. "It is 

now widely understood that in countries where the mainstay of the economy is 

depletable resource base (oil), the oil extraction - and hence current national 

income - reduces future national income" (Elbadawi and Majd 1993,1). 
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The initial policies of investing in S O C and providing job opportunities were necessary 

and well justified. Basic infrastructure, such as building roads, providing basic health 

and éducation services, and reducing the illiteracy rates are very important parts of any 

économie development plan. However, it is necessary to evaluate and assess that policy, 

taking into account the continuous reliance on oil as a source of income and the 

dominance of the oil and service sectors over ail other sectors throughout the four 

décades of development planning. The stated goals throughout the five-year 

development plans were to diversify the sources of income in order to achieve 

sustainable development and reduce dependency on oil. The agricultural sector has not 

responded to the govemment's strategy so far and the industrial contribution to G D P is 

small and dwarfed by the oil and service sectors. In other words, the stated goals and 

aims have not been achieved and government policies on imports and foreign labour 

have been inconsistent in achieving the planning goals, resulting in a marginalized 

agricultural sector and a small manufacturing sector. 

To examine and assess the past development expérience for the purpose of formulating 

stratégies for a sustainable future, two major questions should be asked. First, why did 

the policy of investing in S O C fail to induce significant linkages to other sectors ofthe 

economy? Second, what is the best policy alternative that could induce such linkages? 

Or, rather, what policies should the Omani government pursue to make best use of the 

remaining oil resources to diversify the sources of income and achieve économie growth 

that is sustainable? 

With respect to the first question, from the above discussion, the priority given to fiscal 

expansion and the deployment of basic infrastructure and services needs to be 

questioned, despite the rapid économie growth that the economy has achieved and 

despite the improved standard of living in Oman. The Omani economy is vulnérable, 

not only because oil revenues are dépendent on volatile international markets, but also 

because oil is a non-renewable resource and the oil wells are running dry. 
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1.4 THE HYPOTHESIS 

Economie planning in O m a n has been carried out from the point view of the historical 

expériences ofthe rôle of S O C in économie development. Statistical and historical data 

suggest that not only is physical and social infrastructure is a "necessary" requirement 

for any économie development to take place, but also induces and promûtes économie 

growth. For example, a survey by Estache for the World Bank stresses the importance 

of infrastructure for development (Estache 1983). In choosing its investment strategy, 

the government assumed that S O C availability would induce and facilitate direct 

productive activities (DPA), thereby, diversifying the sources of income and reducing 

économie dependence on oil. However, government policies were carried out with less 

attention given to its impact on the market place. More specifically, government heavy 

investment on S O C and its laissez-faire policy on consumer and other imports 

influenced the productive structure ofthe economy in a way that has not been conducive 

to the objective of diversifying the sources of income and reducing oil dependency. The 

interplay between government policy and its impact in the market place is hypothesized 

in the following points: 

• Government policy of increasing the size of national output through fiscal 

expansion policy, oil resources extraction, and the provision of social services 

and basic infrastructure, served well in delivering économie growth and 

improving the standards of living. However, thèse policies are not sustainable 

because of their strain on the country's financial assets and their compromise of 

future génération's resources. 

• Government investment in S O C has not initiated the necessary linkages to 

induce development in the manufacturing and the agricultural sectors, on the 

contrary, the policy has impeded their growth. The rapid increase in government 

expenditure on infrastructure has led to the expansion of the service sector, a 

contraction of the agricultural sector and marginalization of the manufacturing 

sector. Scarce resources that could have gone to the production of D P A in the 

manufacturing and agricultural sectors were instead used for unproductive 

investments. 

• The open policy towards the employment of foreign workers also contributed to 

the slow growth and stagnation of the manufacturing and agriculture Sectors. 

The availability of cheap and unskilled labour (mainly from the Indian 
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subcontinent) made it very difficult for the manufacturing and agricultural 

sectors that require more skilled and more expensive workers, to compete with 

the service sector. Like the government investment policy, the labour policy 

hindered the establishment of D P A linkages and labour shifted towards the 

production of service-oriented industry that requires less skill. 

• The import policies, which made it easy to import consumer goods, weakened 

the productive structure ofthe economy in two ways. Firstly, it made it difficult, 

if not impossible for the domestic manufacturing and agricultural sectors to 

develop and/or compete. Secondly, with the significant increase in imports, 6% 

per year over the past 40 years, capital was invested in the service sector for 

import of consumer goods, such as wholesale and retail trade, rather than in 

manufacturing or agriculture, thereby hindering the establishment of the 

necessary linkages and interdependencies in the D P A sectors. 

1.5 O B J E C T I V E S O F T H E S T U D Y 

The overall aim ofthis study was to investigate the impact ofthe oil sector boom on the 

économie development of Oman. More specifically, there were four major objectives 

for this research. The first aim was to analyse linkages between the oil sector and the 

non-oil sectors. The study examined first the impact of oil price movements on GDP, 

the exchange rate and fiscal revenue. Once the relationship between oil prices and thèse 

three variables was established, the study investigated the Dutch disease and its possible 

impact on the Omani economy through the four symptoms of the Dutch disease. 

According to the Dutch disease theory, countries with abundant natural resources suffer 

from four major symptoms: exchange rate appréciation, a décline in the manufacturing 

sector, a boom in the service sectors and a labour shift from the manufacturing sector to 

the services sector and the resource extraction sector. Vector auto régression (VAR) and 

cointegration techniques were also used to establish long-run and short-run dynamics 

between the oil price, the exchange rate, G D P and government income. 

Furthermore, the study investigated linkages and interdependencies between agriculture 

and fisheries, manufacturing, services, and the oil sectors. This was to examine which 

sector benefited most from the oil sector boom and how sensitive the non-oil G D P 
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sectors were to oil income fluctuations. In doing so, the study showed how sensitive and 

dépendent the agriculture and fisheries, manufacturing, and the services sectors have 

been to the oil sector and oil price changes. Dynamic error corrections and cointegration 

techniques were used to establish the linkages and interdependencies between 

agriculture and fisheries, manufacturing, services, and the oil sectors, and to identify the 

long-run and short-run dynamics ofthe oil G D P and non-oil G D P sectors. 

The second aim ofthis study was to investigate linkages between government revenues 

and expenditure linkages associated with the oil export boom. Since the oil windfall 

goes directiy to the government, fiscal policy in O m a n has influenced the domestic 

economy more than in less resource dépendent économies. This research examined the 

effect of government expenditure on non-oil G D P growth, particularly, the 

manufacturing, services, and agriculture and fishing sectors. It investigated how thèse 

three variables (agriculture and fisheries, manufacturing and the services sectors) varied 

with changing government expenditure. 

The third objective of this research was to examine économie efficiency and the 

changing dynamics of factor inputs and their contribution to G D P growth. Such 

analyses are very critical to assess Oman's ability to withstand the eventual depletion 

of oil resources. The results show the sources of growth in the Omani economy and 

whether G D P growth in O m a n was a function of capital and labour accumulation or it 

was also the resuit of efficient use of factor inputs and technological progress. 

The fourth objective ofthis study was to examine the underlying issues that face fiscal 

sustainability when oil income stops. Since government income is dépendent on 

temporary oil income policy makers are faced with the challenge of finding an optimal 

government expenditure level that takes into account the expected stream of oil income 

and the eventual depletion of oil revenues as resources are being depleted. 

1.6 SIGNIFICANCE 

This study used time-series data from Oman to examine the linkages and 

interdependencies between the oil sector and the non-oil sectors from 1967 to 2006. 

The thesis focused on the linkages between oil price and oil sector activities, and their 
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impact on the non-oil sectors (the agriculture and fisheries. manufacturing. and 

services), and the impact of gevemment income on non-oil G D P output and growth. 

The study ofthe relationship between oil and the non-oil sectors in O m a n is of interest 

for several reasons. First O m a n is an open small economy that relies heavily on oil 

exports, which are characterized by high price fluctuation in the international market 

and are the major source of foreign currency. It imports most of its capital goods and 

technology. Desphe the importance of oil in minerai dépendant nations, there is little 

work on the impact of oil price movements on the macroeconomic dynamics ofthe Gulf 

Coopération Council ( G C C ) countries: Bahrain. Kuwait. Oman. Qatar. Saudi Arabia 

and United Arab Emirates (L .A.E.). In fact. there is no work that w e are aware of that 

looked into how the oil sector boom could impact G D P growth. exchange rate, or 

government revenue in Oman. In this thesis w e have attempted to fill this gap in the 

literature. 

In addition. Oman, like many other Arab oil exporting countries. is largely an oil driven 

economy with a small industrial sector (non-oil sectors). relatively small population. 

and high économie growth at times of favourable terms of trade. Because of the 

similarities of the économie structure between O m a n and other Arab oil exporting 

countries and the similarities of political institutions, our study would have direct 

relevance to many other oil exporting countries in the région. In addition, it is likely that 

the économie policies practiced in O m a n would be similar to those ofthe other Arab oil 

exporting countries. Thus. the study of O m a n in relation to oil extraction activities 

makes reliable and relevant empirical estimâtes possible. 

This thesis differs from most of the earlier work on the relationship between oil 

extraction activities and économie development in other respects. First, w e used 

dynamic récent time séries framework to investigate the linkages and interdependencies 

between the oil sector and the non-oil sectors. Some ofthe past studies have used static 

and unintegrated methods to estimate oil dependency. such as the value added of oil 

sector activities. the percentage contribution of oil exports to total exports, and the 

percentage share of oil income to total government income. In addition, linkage studies 

used input-output tables (analyses) to look for linkages between économie sectors. and 

that has proved to be complicated. In addition, for many developing countries input-

output tables are not available, hence, making it hard to estimate linkages between 
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économie sectors. Second, by estimating the intersectoral linkages using V A R and 

cointegration techniques, it was also possible to look for direction of causality between 

the sectors. Identifying and understanding such dynamics is very important for countries 

that try to lessen dependence on minerais and diversify their sources of income. 

The results ofthis study on the linkages and interdependencies between the oil and the 

non-oil sectors would have important policy implications, not only for Oman, but also 

for other countries that rely on minerai resources for income and foreign exchange. For 

example, if oil sector activities were found to have a positive impact on non-oil sector 

activities such as manufacturing, then O m a n need not worry about the Dutch disease, 

but should focus on inducing the industrial sector so that it can replace oil sector 

activities once oil income runs low. Resources could be used better to increase direct 

productive activities and improve resource management in gênerai. A long-run strategy 

may include structural reforms that would promote économie diversification away from 

oil dependence. However, if the oil sector boom is found to have an adverse effect on 

other sectors of the economy in Oman, the industrial sector in particular, then the 

government has to develop proper policies to counteract the Dutch disease. 

1.7 OUTLINE OF THE STUDY 

Following this introductory Chapter 1, Chapter 2 summarizes the économie 

development of O m a n since 1967, covering government development policy, oil and 

économie growth, the structural composition of the economy, oil and exports, oil 

exports and G D P and government revenue and expenditure, oil and public finance, 

government expenditure structure, government expenditure and domestic demand, oil 

and saving rates. This is done for the purpose of providing the necessary historical and 

developmental background of the Omani economy. Next, the chapter outlines the 

impact oil export boom on the labour market and issues related to guest workers. Next, 

the chapter outlines the government économie vision Oman 2020 and économie reforms 

taken to achieve the vision. 

Chapter 3 reviews the current literature on natural resources and development, with a 

particular emphasis on the rôle of minerai resources in developing économies. The 

chapter then identifies the main économie thinking on the rôle of natural resources in 
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économie development and its impact on G D P growth. Next, the chapter reviews the 

empirical findings of the impact of natural resources on économie growth and 

development. 

Chapter 4 investigates oil price movement and its impact on GDP, exchange rates and 

fiscal revenue. Next, the chapter discusses the Dutch disease in gênerai and its impact 

on the service sector, manufacturing sector and the agriculture sector in O m a n in 

particular. 

Chapter 5 first defines what oil dependency is and then analyses the linkages between 

natural resources and development by examining the linkages and interdependencies 

between the agriculture and fisheries, manufacturing, services and the oil sectors. Next, 

the chapter discusses the sectoral dependencies and the underlying issues facing 

development planning in Oman. The chapter then investigates the rôle of fiscal policy in 

the non-oil G D P sectors by testing how agriculture and fisheries, manufacturing and the 

services sectors increase or decrease in the face of changing government expenditure. 

Chapter 6 examines économie efficiency, and fiscal policy and debt sustainability in 

Oman. It provides additional answers to the discussion regarding oil dependency and 

how fiscal policy can improve the overall policy of économie diversification and reduce 

dependency on oil resources. Next, the chapter évaluâtes fiscal policy sustainability and 

proposes an optimal saving rate for the government. 

Chapter 7 summarizes and concludes the major findings of the study, its significance 

and policy implication. 
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CHAPTER 2. 
OMAN ECONOMIC BACKGROUND 

Modem économie development and social development in the 

Sultanate of Oman was initiated after the 1970 révolution ... The oil 

resources ofthe country have developed over the past few years. But 

we should never lose sight of the fact that oil reserves are apt to be 

exhausted sooner or later. It should not therefore, be an exclusive 

privilège of our présent génération but the wealth derived from it 

should be exploited in investments for the benefit and welfare of 

présent as well as for future générations. 

(Development Council 1976) 

2.1 INTRODUCTION 

The initial six years (1970-1975) of Sultan Qaboos of O m a n (the Sultan) reign were 

characterized by political instability and other dramatic domestic and international 

changes. The Sultan overthrew his father, Sultan Said, in a bloodless coup in 1970. 

Immediately after the coup and until 1975, a group of Omanis, supported by the 

communist government of South Yemen challenged his authority in the southem parts 

of Oman. 3 The Sultan also had the task of establishing a government from scratch and 

enforcing his authority in a nation torn by tribalism and lawlessness in other parts ofthe 

country. Internationally, the Organization of Arab Petroleum Exporting Countries 

( O A P E C ) in October 1973 boycotted oil supplies to the western nations in retaliation of 

their support for Israël in the 1973 Arab-Israeli war. Furthermore, the Organization of 

the Petroleum Exporting Countries (OPEC) agreed to eut oil production in order to 

increase the price of crude oil. Both events, the embargo and the O P E C décision, 

quadrupled the world oil prices and this increase in the cost of fuel was largely 

attributed to the économie instability and global recession that followed (Gelb 1988). 

3 In 1990, South Yemen united formally with North Yemen to become the Republic of Yemen. 
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Oman's pre-oil economy was primarily based on subsistence agriculture, grazing, 

fishing, and some trade. Its exports consisted of some agricultural products such as 

dates, dry limes, tobacco and vegetables. The literacy and skill levels of the labour 

force were low. The urban population was engaged in commerce and produced some 

basic services. The country lacked basic infrastructure. There were no paved roads or 

utility services. Mobility within O m a n and access to the outside world were very 

limited. It could be said that producers did not participate in the money market and the 

pre-oil economy of O m a n was caught in what Nurkse called "a vicious circle of 

poverty" (Nurkse 1970). 

Since the discovery of oil in 1967 and the start ofthe oil export boom in 1973, the 

economy has gone through a significant transformation. To make best use of the oil 

assets, the Omani government embarked on an ambitious économie and social 

development programme through the implementation of successive five-year 

development plans. Nevertheless, because the country was lacking basic économie and 

service infrastructures, including a productive skilled labour force to develop its 

economy, oil revenues imposed a serious challenge to policy makers. The question of 

how best to make use ofthe sudden wealth was often raised. To answer this challenging 

question, a Development Council was established in 1974, chaired by the Sultan, and 

subsequently the government launched its First Five-year Development Plan (1976-

1980) with spécifie objectives and goals for the future ofthe Omani economy (Officiai 

Gazette 1974). 

This chapter is organized in the following manner. Section 2.2 describes the Omani 

government development strategy. The rôle of oil in the économie growth of the 

economy is detailed in Section 2.3. This discussion is concemed with the direct impact 

of oil revenues and the indirect impact ofthis income on other sectors ofthe economy, 

i.e. the non-oil sectors. Section 2.4 highlights the sectoral composition of the Omani 

economy and the development of G D P sectors during the last 40 years. The 

composition of Omani exports (oil and non-oil exports) and their development in 1970-

2007 is discussed in Section 2.5. The rôle of oil revenues/exports for G D P growth and 

government revenues are presented in Section 2.6. W e use historical économie data to 

show the close association between oil revenues and G D P growth and government 

revenues. The composition and structure of government expenditures are discussed in 
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Section 2.7. The rôle and impact of government expenditure in the overall domestic 

demand is discussed in Section 2.8. Then Section 2.9 establishes the link between oil 

receipts and savings. Section 2.10 also discusses oil income and its impact on the labour 

market. Section 2.11 présents ail issues related to guest workers in Oman. Section 2.12 

présents Oman's économie development framework and the govemment's blueprint for 

the current and future économie development vision Oman Economie Vision: Oman 

2020. Section 2.13 discusses économie reforms taken by the government. Section 2.14 

provides the summary ofthe chapter. 

2.2 GOVERNMENT DEVELOPMENT POLICY 

Ail five-year development plans emphasized three major aims: first, to diversify the 

sources of income by investing in income generating projects, particularly in 

manufacturing, mining, agriculture and fisheries; second, to lessen the économie 

dependence on oil; and third, to promote the private sector investment and participation 

in économie activities. The First Five-year Development Plan (Development Council 

1976) had the following stated goals: 

• Diversifying the sources of income in order to dépend less on oil and eventually 

replace oil revenues. 

• Investing in income generating projects, particularly in manufacturing, mining, 

agriculture and fisheries. 

• Distributing investment geographically for the benefit of différent régions ofthe 

country, with spécial emphasis on the least developed régions. 

• Maintaining and developing the existing areas of population and protecting them 

against the dangers of mass immigration to thèse already densely populated 

areas. 

• Protecting the environment and developing water resources, which are vital for 

any sustainable development. 

• Developing human resources and depending less on foreign expatriâtes. 

• Continuing the development of the basic infrastructure of the country, and 

facilitating the development of trade infrastructure, including transportation and 

storage areas. 
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• Removing obstacles to trade and encouraging compétition and free market 

practices. 

• Providing incentives to encourage private sector investment and participation in 

the development ofthe economy, such as tax exemptions and interest free loans. 

• Improving the efficiency ofthe civil service. 

Policy makers and developers in Oman recognized the above stated goals as "... a broad 

outline ofthe long-term targets and policies to be followed in preparing the consécutive 

five-year development plans" (Development Council 1981). Successive development 

plans have more or less stressed the importance of thèse basic goals. In addition, each 

five-year development plan emphasized a particular set of short-term targets and aims. 

The particular short-term targets ofthe Second Five-year Development Plan (1981-

1985) were to increase oil production to 330,000 barrels a day and achieve 1 3 % G D P 

growth per annum (Development Council 1981). The plan also dedicated an average of 

about 3 % of government expenditures to support direct productive activities (DPA) and 

about 1 % to support the agricultural and fisheries sector, including the development of 

water resources. In addition, during the second development plan in 1980, the State 

General Reserve Fund (SGRF) was established with the objective of saving part of oil 

revenues in foreign assets for future générations and as a cushion to be used in case of 

an oil price collapse (Officiai Gazette 1981). 

The focal short-term targets ofthe Third Five-year Development Plan (1986-1990) were 

to achieve a yearly G D P growth rate of about 4 % and to increase oil production to 550 

thousand barrel a day (Development Council 1986). The plan also called on the 

government to limit current and defence expenditure to 4 1 % and 3 3 % , respectively. In 

addition, the plan pledged 1 % of government funds to support the private sector. 

The quantitative short-term targets ofthe Fourth Five-year Development Plan (1991-

1995) were to achieve a G D P growth of about 6 % per annum (Development Council 

1991). The plan also called for maintaining a balance between government revenues and 

expenditures through increasing non-oil revenues by 2 0 % by the year 1995, and to limit 

the current déficit to 1 0 % and current expenditure growth to 4%. 
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In the Fifth Five-year Development Plan (1996-2000), the government set a vision for 

the future economy of O m a n for the coming 25 years (Development Council 1997). The 

vision was called Oman Economie Vision: Oman 2020. The vision has four main 

thèmes: first, to develop a strategy for économie balance and sustainable development; 

second, to develop human resources; third, diversify the sources of income; and fourth, 

to develop and promote the private sector (see Section 2.11). 

The short-term targets of the Fifth Five-year Development Plan were to develop a 

strategy for économie balance and sustainable development through achieving a 

balanced budget by the year 2000, and to transfer any oil revenues resulting from an 

increase in oil prices above US$15 per barrel and up to US$17 to the State General 

Reserve Fund (SGRF). This, it was hoped, would increase the stock of the fund from 

less than one billion U S $ in 1995 to 10 billion US$ in 2020. Like previous plans, the 

fifth plan aimed to increase oil production further to 880 thousand barrels a day. The 

plan also set a target of G D P growth rate of 5 % a year. The targeted growth rate, it was 

hoped, would be driven by growth in the share ofthe non-oil sector to 6 7 % , while the 

oil sector share would decrease to 3 3 % by the year 2000 from its share of 6 7 % in 1995. 

The Sixth Five-year Development Plan (2001-2005) objectives were to solidify and 

emphasize the four main thèmes of Oman Economie Vision: Oman 2020 (Development 

Council 2001). The short-term targets ofthe plan were to achieve a G D P growth rate of 

4 % per annum and increase the non-oil sector contribution to G D P to 6 5 % by 2005. 

Non-oil sector contribution G D P was less than the 6 7 % target that was set in the 

previous plan and therefore, the new 6 5 % of non-oil G D P was the new target. The plan 

aimed to transfer any oil revenues resulting from an oil price above US$18 per barrel to 

the SGRF. Since human resources development was one ofthe pillars of Oman 2020, 

the plan aimed to increase the enrolment rate to higher éducation by increasing the 

enrolment rate for tertiary éducation from 4 3 % in 2000 to 5 3 % in 2005. 

2.3 OIL AND ECONOMIC GROWTH 

Oil exports played a major rôle in the expansion of the economy, both directiy and 

indirectly. The direct effect of the oil boom has been through the increase of crude oil 
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production and processing and the indirect effect through the impact of oil revenues on 

other sectors ofthe economy. Annual crude oil production increased from 21 million 

barrels in 1967 to 259 million in 2007, an average yearly increase of 6.5% per year. The 

oil and non-oil real G D P during the same period experienced strong positive growth. 

The oil sector grew by 9.5% per year, reaching 18 billion U S D in 2007, at constant 

2000 prices.4 The non-oil sectors grew by 8.3% per year, reaching just on 20 billion 

U S D in 2007 (see Table 2.1). The non-oil sector includes the service sectors which 

grew 12.7% per year, reaching 14 billion U S D in 2007, the manufacturing sector which 

grew by 19.6% per year, reaching nearly 4 billion U S D in the same year. Ofthe other 

non-oil sectors the building and construction sector grew by 3.3% a year, reaching 0.96 

billion U S D in 2007, and the electricity and water sector, which grew by 16.3% per 

year, reaching 0.41 billion U S D in 2007. The other non-oil sector is the agricultural and 

fisheries sector, the only sector that seem to have missed out from the oil abundance and 

which was basically unchanged over the period, rising by only 0.1% per year. It should 

be noted that some of thèse percentage changes are from a very small base in 1967. 

Table 2.1: Oil production and GDP growth, constant 2000 prices, (million USD) 

Oil production 
(million barrels) 

Oil sector 

Non-oil sector 

GDP 

Non-oil sectors 

Services 
Building & 
construction 
Electricity & 
water 

Manufacturing 
Agricultural & 
fisheries 

1967 

21 

485 

823 

1308 

118 

258 

1 

3 

444 
Source: Statistical Year Book, Oman, 

1976 

134 

2918 

21 

5021 

1442 

499 

36 

24 

103 

1986 

204 

4241 

6987 

11228 

5163 

876 

159 

409 

380 
various issues. 

1996 

325 

7329 

10296 

17625 

8618 

384 

157 

701 

435 

2007 

259 

18185 

19816 

38001 

14097 

955 

413 
3881 

469 

% pa change, 
1967-2007 

6.5% 

9.5% 

8.3% 

8.8% 

12.7% 

3.3% 

16.3% 

19.6% 

0.1% 

The strong real G D P growth of 8.8% per year was driven largely by the inflow of 

capital resulting from the oil export boom, with the national output experiencing high 

growth at times of increasing oil receipts, and a slowdown and négative growth at times 

of decreasing oil receipts. For example, real G D P grew by 1 6 % per year between 1974 

4 OR is pegged to the USA$, 1 OR = 2.56 USA$ or 1USA$ = .38 OR since 1986. 
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and 1976, reflecting large inflows of capital following the international oil prices 

increases and a further increase in the production of oil. Again, G D P experienced strong 

growth of 1 1 % between 1980 and 1985, as a resuit of another international oil price 

increase and a further increase in oil production.5 In 2003-2007, Omani G D P 

experienced strong annual growth of 9.4%, reflecting increased capital inflow as a resuit 

of yet another international oil price increase. Similarly, the national output decreased 

by 3.1% and 4.3% in 1987 and 1988 respectively, reflecting a decrease in capital inflow 

as a resuit of lower oil receipts. Again, the national output stagnated, with no growth in 

1999 following the 1998 oil price collapse. 

In short, historical data suggest that there is a strong and a positive link between the oil 

and the non-oil sectors in O m a n . However, the agriculture and fisheries sector has 

experienced négative growth since the start ofthe oil exports. The sector does not seem 

to be positively linked to oil sector activities. A s will be discussed later, the négative 

growth of the sector could be the resuit of what is called in the literature "Dutch 

disease". 

2.4 SECTORAL COMPOSTION OF THE ECONOMY 

Since the first shipment of oil in 1967, oil extraction activities and services dominated 

the Omani national output. According to the Omani Statistical Year Book data, the oil 

sector value added accounted for at least 5 2 % of G D P until 1982 (see Figure 2.1). With 

the collapse ofthe international oil price in 1986, and the volatility ofthe international 

oil prices that followed, the oil sector share of G D P dropped to 3 8 % in 1986 and since 

then the sector share has been in the range of 3 1 % and 4 8 % . The share ofthe oil sector 

seems to be affected directiy by movements of the international oil price and less 

affected by non-oil sector activities. The oil sector and the service sectors have 

constituted between 8 4 % and 9 0 % of G D P since 1974. 

5 The fall ofthe Shah and the rise ofthe Ayatollahs in Iran in 1979 and major oil production cuts by 
OPEC caused the second oil price shock. 
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Figure 2.1: G D P sectors (as a percentage), 1967-2007 

Source: Statistical Year Book, Oman, various issues. 

Government services, together with the wholesale and retail trade sectors made up 

between 59.4% and 72.3% of total services during the past three décades (see Table 

2.2). Government services share peaked at 48.3% of total services and 42.6% of non-oil 

G D P in 1984. In 2007, government services accounted for about a third of total services 

and a quarter of non-oil G D P . The manufacturing sector experienced steady and strong 

growth since the oil export boom, but its G D P share is still small. The manufacturing 

sector share of G D P increased from about 0.6% in 1971 to 9.8% in 2007, rising to 4.4 

billion U S D in 2007. The manufacturing sector G D P share contribution increased from 

5 % in 2000 to 1 0 % in 2007, mainly as a resuit ofthe start of liquefied natural gas 

production in O m a n in 2000. Excluding the liquefied natural gas (LNG) contribution, 

the manufacturing sector was 4 % of G D P in 2007 (see Table 2.3). 
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Table 2.2: Selected services sectors (as percentage of services), 1967-2007 

1967 

1968 

1969 

1970 

1971 

1972 

1973 

1974 

1975 

1976 

1977 

1978 

1979 

1980 

1981 

1982 

1983 

1984 

1985 

1986 

1987 

1988 

1989 

1990 

1991 

1992 

1993 

1994 

1995 

1996 

1997 

1998 

1999 

2000 

2001 

2002 

2003 

2004 

2005 

2006 

2007 

Government 
services 

15.79 

27.08 

30.51 

29.87 

30.37 

46.22 

40.06 

45.99 

37.19 

27.10 

29.74 

31.97 

31.83 

32.60 

33.01 

34.21 

47.88 

35.78 

35.75 

38.08 

41.04 

39.72 

39.33 

39.48 

37.79 

38.67 

36.57 

37.24 

36.92 

36.59 

33.67 

32.92 

34.73 

35.35 

34.92 

34.66 

34.93 

34.01 

34.73 

34.35 

34.35 

Whole sale 
& retail 

trade 
21.05 

18.75 

20.34 

20.78 

20.74 

15.97 

25.38 

26.96 

27.02 

29.80 

30.66 

30.04 

31.12 

30.67 

30.72 

30.83 

23.78 

29.91 

30.83 

28.14 

25.03 

27.46 

26.74 

26.61 

29.04 

29.22 

29.84 

23.39 

24.69 

24.75 

25.07 

26.50 

24.63 

24.91 

25.21 

24.99 

25.43 

26.90 

26.84 

28.65 

28.65 

Transportation 
& 

communication 
7.89 

6.25 

6.78 

9.09 

15.56 

13.45 

13.46 

12.19 

16.49 

5.28 

5.78 

6.06 

5.89 

6.42 

6.82 

6.93 

5.72 

7.13 

7.45 

7.94 

7.86 
8.04 

8.05 

7.75 

8.28 

8.05 

8.31 

11.74 

12.07 

12.48 

13.56 

14.17 

13.90 

13.77 

14.29 

14.63 

14.80 

15.53 

14.79 

16.62 

16.61 

Real estate 

31.58 

25.00 

22.03 

19.48 

15.56 

10.50 

8.87 

4.76 

6.53 

25.85 

22.61 

21.31 

19.53 

17.91 

16.58 

14.66 

11.96 
13.01 

11.92 

11.04 

11.79 

11.56 

11.84 

11.30 

11.06 
10.64 

11.01 

17.00 

15.12 

14.27 

13.63 

13.37 

13.47 

12.88 

12.37 

11.91 

11.42 

10.96 

10.58 

6.77 

6.77 

Financial 
intermediation 

2.63 

4.17 

5.08 

7.79 

5.19 

3.36 

2.75 

3.47 

6.88 

10.13 

9.00 

7.99 

8.89 

9.36 

9.61 
10.02 

7.67 
10.26 

10.17 

10.55 

9.71 

8.44 

9.05 

9.96 

8.32 

8.09 

8.57 

5.32 

5.89 
6.28 

8.92 

8.03 

8.13 

7.83 

8.18 

8.82 

8.61 

7.82 

8.11 

8.75 

8.75 

Other 
services 

21.05 

18.75 

15.25 

12.99 

12.59 

10.50 

9.48 

6.64 

5.89 

1.72 

1.91 

2.22 

2.22 

2.18 

2.14 

2.21 

1.99 

2.67 

2.69 

2.96 

3.25 

3.39 

3.52 

3.42 

4.04 

3.78 

4.03 

3.67 

3.61 
3.78 

3.42 

3.36 

3.50 

3.61 

3.40 

3.37 

3.25 

3.06 

3.07 

2.87 
2.87 

Source: Statistical Year Book, Oman, various issues. 



Table 23: Manufacturing sector (nominal million USD), 2000-2007 

2000 2001 2002 2003 2004 2005 2006 2007 

Manufacturing (oil refinery) 92 120 141 99 48 101 132 320 

Manufacturing (LNG) 340 864 725 943 1106 1407 2673 2648 

Other manufacturing 647 679 776 833 935 1052 1171 1406 

Total Manufacturing 1080 1663 1642 1875 2090 2560 3976 4373 

% contribution to GDP 5% 8% 8% 8% 8% 8% 11% 10% 
Source: Statistical Year Book, Oman, various issues. 

Although the agriculture and fisheries sectors was the main économie activity of the 

pre-oil economy, with little protection, the shift of the productive stmcture towards oil 

and service industries during the post-oil export boom marginalized its rôle in the 

economy. Its contribution to G D P plunged from about 3 4 % in 1967 to just 2.5% in 

2007. The sector declined by an average of 3 % a year, since the start of oil production 

in 1967. 

2.5 OIL AND EXPORTS 

Between 1967 and 1982, crude oil was virtually the only Omani export commodity, 

constituting 9 9 % of total exports, and in 2007 it was still by far the most important 

export commodity, representing almost two thirds of total exports (see Figure 2.2). The 

share of non-oil exports increased gradually, and by 2007 they made up about a third of 

total exports. In 2007, re-exports comprised 2 8 % of total non-oil exports and exports of 

Omani origin accounted for 3 7 % of total non-oil exports. In year 2000, liquefied natural 

gas (LNG) came into production and it accounted for about 3 3 % of total non-oil exports 

in 2007 and 1 3 % of total exports. 
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Figure 2.2: Omani exports (as a percentage of total export), nominal prices, 1971-2007 
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Source: Statistical Year Book, Oman, various issues. 

Between the years 2000 and 2005, the four most important non-oil commodities exports 

of Omani origin, following L N G , were: animal and vegetables products, base metals, 

minerai products, and products of chemical industries (see Figure 2.3). Without the 

L N G , animal products accounted for 2 5 % and 1 9 % of non-oil exports in 2000 and 

2005, respectively. The most important re-export products were vehicles, machinery, 

food and works of art. Vehicles comprised some 1 1 % of total re-exports between the 

years 2003 and 2005. It is interesting to note the importance ofthe exports of animal 

products and vegetables of Omani origin despite the décline ofthe sector since 1976. 

The sector has maintained its importance in non-oil exports, while manufacturing and 

other value added produce have not made major contributions in exports. Furthermore, 

it is an indication of the challenge that faces policy makers in encouraging 

diversification programmes to increase the share of the manufacturing sector in the 

export market. 
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Figure 2.3: Non-oil exports of Omani origin (as a percentage of non-oil exports), 2000-2005 

2000 2001 2002 2003 2004 2005 

Source: Statistical Year Book, Oman, various issues. 

2.6 OIL EXPORTS, GDP AND GOVERNMENT REVENUE AND 
EXPENDITURE 

Figures 2.4 and 2.5 suggest that the value of oil exports has a substantial impact on the 

G D P level and government revenues and expenditure. For example, in 1987 the value of 

oil exports decreased by 5.4% and G D P stagnated, while government revenue from oil 

was reduced by 6.1%. Similarly, in 1986 oil export value plunged by 6 3 % and G D P 

dropped by 23%, while government revenues from oil dropped by 6 3 % the following 

year. Also, in 1998 oil export value dropped by 5 8 % and G D P declined by 12%, while 

government revenues fell by 3 9 % in the following year. 
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Figure 2.4: Oil exports, G D P and government revenue (percentage change), 1972-2006 
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Source: Statistical Year Book, Oman, various issues. 

Figure 2.5: Oil exports, G D P and government expenditure (percentage change), 1971-2006 
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Source: Statistical Year Book, Oman, various issues. 

2.7 OIL A N D PUBLIC F I N A N C E 

Unprecedented levels of revenue poured into the government of Oman as a resuit ofthe 

oil export boom. Revenues from oil increased at an average rate of 3 5 % a year between 
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1970 and 1973, with an increase of 3 7 5 % taking place alone in 1973 (see Figure 2.6). 

Although revenues from oil have flattened since then, and plunged by 3 8 % in 1986 and 

2 8 % in 1998 as a resuit of the international oil price collapse, oil revenue is still the 

main source of government income, as fiscal policy favoured low taxation, low custom 

duties and fewer fées in order to stimulate the growth of non-oil production and 

promote G D P growth and économie development. Government budget reliance on oil 

revenues is very high. Between 1970 and 1985, revenues from oil constituted between 

8 5 % and 1 0 0 % of total government revenues (see Figure 2.7). Although non-oil 

revenues have increased since then, government revenues from oil are still substantial, 

accounting for approximately two thirds of total government revenue in 2007. 

Figure 2.6: Government oil revenues (percentage change), 1971-2007 
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Source: Statistical Year Book, Oman, various issues. 
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Figure 2.7: Oil and non-oil revenue structure (as percentage), 1970-2007 
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Like oil revenues, government expenditure increased at a substantial rate and fiscal 

expenditures outstripped revenues between 1972 and 2001 (see Figure 2.8). In fact, 

during the same period the government had a budget déficit, increasing to 2 5 % of G D P 

in 1985 (see Figure 2.9). However, since the collapse ofthe international oil price in 

1986, the government followed a much more prudent fiscal policy and the average 

yearly déficit between 1987 and 2000 was 7 % of G D P . From the year 2001, the 

government has been running a surplus, increasing to 5 % of G D P in 2007, thanks to 

another spike in the international oil price since 2001. 
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Figure 2.8 
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Figure 2.9: Budget surplus/déficit (million USD) 
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2.7.1 Government Expenditure Structure 

During the initial years ofthe oil export boom, particularly between 1970 and 1976, 

government expenditure was used to develop and deploy the basic infrastructure and the 

government invested heavily in development projects, peaking to 4 3 % of total 

government expenditure in 1974 (see Figure 2.10). However, the share of development 

expenditure to total government expenditure has declined since then, and in 2007, the 

share was 34%. Govemment's current expenditure increased at substantial rates and 

peaked at 4 9 % of total government expenditure in 1998 and 1999. In 2007, government 

current expenditure was 3 7 % of total government expenditure. Civilian récurrent 

expenditure and defence accounted for approximately 7 2 % of government expense. 

Figure 2.10: Government expenditure structure (percentage share), 1971-2007 

Source: Statistical Year Book, Oman, various issues. 

2.8 GOVERNMET EXPENDITURE AND DOMESTIC DEMAND 

Government expenditure has, by and large, determined the overall domestic demand. 

There has been positive association between percentage change in government 

expenditure and domestic demand (see Figure 2.11).6 Similar to government 

6 Domestic demand is defined as the sum of government and private consumption and gross capital 

accumulation. 
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expenditure, domestic demand enjoyed positive and strong growth between the years 

1970 and 1985. Again, like government expenditure between the years 1986 and 1999 

domestic demand experienced fluctuations and volatility, and sustained growth since 

2000. 

Figure 2.11: Government expenditure and domestic demand , 1971-2007 
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2.9 OIL AND SAVING RATES 

Saving rates in Oman have also been influenced by the oil export boom, with saving 

rates increasing at times of increased oil revenues and decreasing at times of decreased 

oil revenues. Also, saving rates reflected the inability of the economy to absorb oil 

windfalls, particularly during the 1970s and 1980s, when the population was quite small 

and the non-oil economy was still underdeveloped. The low absorption ofthe economy 

was particularly apparent in the 1970s and the early 1980s (see Figure 2.12). From the 

mid 1980s until the end ofthe 1990s, gross domestic savings decreased to 2 7 % of G D P 

a year in comparison to the average of 5 0 % of G D P a year during 1967-1985. In 2000 

and 2007, the saving rate was 3 7 % of G D P . 
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Figure 2.12: Gross domestic saving rates (as a percentage of GDP), 1967-2007 
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2.10 OIL AND THE LABOUR MARKET 

In 2004, the GCC countries hosted over 12 million foreign workers. According to 

Kapiszewski (2006), 8 2 % of UAE's population are immigrants, topping the list of G C C 

countries, while in O m a n the percentage of immigrants is 2 0 % , the lowest proportion in 

the G C C countries (see Table 2.4). Most ofthe foreign workers are guest workers from 

the Indian subcontinent and South Asian countries like India, Pakistan, Bangladesh, Sri 

Lanka and the Philippines. 

Table 2.4: G C C population, 2004 

Bahrain 
Kuwait 
Oman 
Qatar 
Saudi Arabia 
UAE 
Total 

Number of 
citizens 
438,209 
943,000 

2,325,812 
223,209 

16,529,302 
722,000 

21,181,532 
Source: Kapiszewski (2006). 

Percentage 

62 
36 
80 
30 
73 
18 
63 

Expatriâtes 

268,951 
1,707,000 
577,293 
520,820 

6,144,236 
3,278,000 
12,496,300 

Percentage 

38 
64 
20 
70 
27 
82 
37 

Total 

707,160 
2,650,000 
2,903,105 
744,029 

22,673,538 
4,000,000 
33,677,832 

The discovery of oil in the région and the oil sector boom in the 1970s enabled O m a n 

and other G C C countries to rapidly expand and develop their économies. The oil and 

non-oil sector booms required skills and manpower that were not available 
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domestically, so O m a n like the other G C C countries resorted to employing guest 

workers in various activities, ranging from building and construction, to health care, 

éducation, trade and domestic work. The migrants brought to the country the required 

skills and manpower in exchange for financial rewards. In the initial boom years of 

1971-1985, the number of guest workers increased by a staggering 5 0 % a year in the 

public sector, and the average during 1969-2006 was 1 9 % a year (see Table 2.5). Omani 

private sector demand for guest workers was significant too. During 1980-2006, the 

number of guest workers in the private sector increased by 6 % annually. Guest worker 

data in the private sector prior to 1980 are not available, but it is reasonable to assume 

that it was in line with the government sector demand. 

Table 2.5: Number of guest workers in the government and private sectors, 1969-2006 

1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 
2001 
2002 
2003 
2004 
2005 
2006 

Government sector 

356 
120 
255 
553 
1670 
3000 
5507 
6643 
9496 
11958 
13814 
15395 
16865 
20162 
21334 
24924 
27456 
27327 
39283 
29535 
29535 
30060 
31825 
33357 
34187 
33495 
32630 
31488 
31143 
31637 
29238 
26765 
25228 
23481 
22038 
21085 
22990 
22946 

Averase chanee 

% change 

-66 
113 
117 
202 
80 
84 
21 
43 
26 
16 
11 
10 
20 
6 
17 
10 
0 
44 
-25 
0 
2 
6 
5 
2 
-2 
-3 
-3 
-1 
2 
-8 
-8 
-6 
-7 
-6 
-4 
9 
0 
19 

Private sector 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

131000 
161000 
177000 
231000 
265000 
275000 
248000 
216000 
249000 
258000 
276500 
352000 
421000 
485000 
526000 
619000 
484000 
494000 
483000 
475000 
495000 
495000 
530000 
547000 
407000 
425000 
425000 

% chan 

23 
10 
31 
15 
4 

-10 
-13 
15 
4 
7 

-87 
20 
15 
8 
18 
-22 
2 
-2 
-2 
4 
0 
7 
3 

-26 
4 
0 
6 

Note: N A = not available. 
Source: Statistical Year Book, Oman, various issues. 
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As it can be seen in Table 2.5, most guest workers were employed by the Omani private 

sector. For every guest worker in the public sector, there were 18.5 guest workers in the 

private sector in 2006. Businesses and individuals (sponsors) apply for foreign 

employment permits from the Ministry of Manpower for a fee. Once in O m a n the guest 

worker must work for his or her sponsor, but may change sponsorship if the previous 

sponsor agrées. 

2.11 GUEST WORKERS: BENEFITS VERSUS CHALLENGES 

The influx of guest workers into the région including Oman posed several économie, 

social and security challenges. As oil income decreased, during the mid eighties and the 

late nineties, the présence of a large number of guest workers in O m a n and other parts 

of the région alongside an increasing number of unemployed citizens brought into 

question the old policy of mutual benefits and exchange between guest workers and 

their employers in the région. Voices of concern about the increasing dependency on 

guest workers, with an increase in unemployment among citizens were raised. To 

encourage the private sector to employ Omanis, H.M. the Sultan in a meeting with 

members ofthe Omani Chamber of Trade and Commerce in 1990 stated the following: 

The previous era of development depended on foreign labourers to achieve 
(exécute) many of its projects and that was necessary (because of lack of 
manpower and skills). However, as the éducation system bears fruit and the 
number of qualified Omani graduâtes at ail levels increases, honourable job 
opportunities must be created for them. Since the public sector has been keen in 
its efforts to employ them in the past, the private sector must do the same in the 
coming phase of development. (Ministry of Information 2001) 

In order to lessen the dependency on guest workers and to increase the opportunities 

among Omani citizens, the government initiated a policy aimed at replacing expatriâtes 

with employées in the local work force in what was called "Omanization". In the 

Fourth Five-year Development Plan (1986-1990) the government adopted several 

measures to restrict the number of guest workers and increase the number of Omanis in 

the government and private sector workforces. In addition to reducing dependency on 

guest workers and increasing the number of locals in économie activities, it was viewed 

that such policies would help reduce Oman's balance of payments by decreasing foreign 

remittances, which amounted to 4.4 billion U S D in 2006. Reducing the number of 
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expatriâtes, it was argued, would also help decrease public spending on subsidized 

services such as electricity, water and health that were consumed by guest workers. 

The Omanization measures taken by the government have included the following: 

• Controlling the number of guest workers by imposing a percentage quota on 

certain jobs and banning guest workers from doing other jobs (see Table 2.6). 

• Increasing guest worker fées and using the income to train and upgrade the skills 

ofthe local work force. 

• Deporting thousands of illégal guest workers to increase the employment 

opportunities for Omanis. 

• Award government contracts to companies that meet Omanization targets. 

• Initiating micro-financing development programmes to encourage young 

Omanis to join the private sector and increase their entrepreneurial skills. Such 

schemes include the "Sanad" programme, supervised by the Ministry of 

Manpower for self employment and entrepreneurship. 

7 Sanad is an Arabie word that means support. 
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Table 2.6: Omanization targets as per Ministry of Manpower requirement (percentages), 2009* 

Sector Job/occupation or 2006 2007 2008 2009 2010 

establishment classification 

IT Senior management 5 6 7 8 9 

Sales and marketing 100 100 100 100 100 

Technical support & 

Infrastructure 11 12 13 14 15 

Applications & services 

Development 11 12 13 14 15 

T E L E C O M Engineers 40 50 52 52 54 

Technicians 55 65 65 65 70 

Skilled labour 60 65 70 75 80 

Total percentage 52 60 62 64 68 

T R A V E L "Aviation "companies 81 84 86 88 90 

A N D Tourist restaurant 55 65 75 85 90 

TOURISM Travel & tourism 55 65 75 85 95 

Hotels (3,4,5) stars 65 70 75 80 85 

Carrent 65 75 80 85 90 

Hotels (1,2) stars & lodges 35 40 45 50 55 

OÏL AND"GAS""" Productive & operating 82 85 87 90 90 

Direct services 70 75 77 80 82 

Assisting services 62 65 67 70 73 

Local companies 75 75 77 80 82 

" C O N S U L T A N C Y Engineers 20 25 25 25 25 

SERVICES Draughtsman 60 70 70 70 70 

"cONTRACTING""MateriaîVupêrv"isionjobs 40 45* 45 45 45 

Land survey 70 80 80 80 80 

Accountants 50 60 60 60 60 

Admin.posts 80 90 90 90 90 

2nd category & above 27.5 30 30 30 30 

Continued projects 70 80 80 80 80 

ELECTRICITY Power pïants in Ghubrah, Rusayl, Wadi Al Gizzi, Musandam and Dhahirah 

A N D Engineers 78 78 78 78 78 

W A T E R Assistant engineers 100 100 100 100 100 

Technicians 76 76 76 76 76 

Skilled workers 100 100 100 100 100 

Power plants in Manah, AÏ Kamiï, Barkah and Salalah 

Engineers 43 43 43 43 43 

Assistant engineers 45 45 45 45 45 

Technicians 51 51 51 51 51 



Sector Job/occupation or 

establishment classification 

2006 2007 2008 2009 2010 

AUTOMOBILES 

SALES & 

DISTRIBUTION 

TRANSPORT 

AND 

NAVIGATION 

ACCOUNTING 

OCCUPATIONS 

PRIVATE 

EDUCATION 

Skilled workers 

Debt Collection Companies 

Manager / Supervisor / 

Programmer 

Accountant / Cashier 

Meter clerk 

Worker / assisting 

Occupations 

Total percentage 

Sea ports 

Navigation agencies 

& clearing offices 

Marine transport 

Shipping 

Managers 

Specialists 

Professionals 

Clérical occupations 

Private Schools 

Académie 

Non-academic 

Private Universities & Colleg 

Académie 

Non-academic 

50 

39 

87 

89 

100 

85 

45 

45 

70 

67 

90 

64 

15 

30 

40 

75 

9 

50 

es 

8 

62 

50 

39 

87 

89 

100 

90 

50 

50 

74 

71 

90 

74 

20 

40 

50 

100 

10 

50 

10 

65 

50 

39 

87 

89 

100 

90 

52 

55 

78 

77 

95 

84 

23 

45 

55 

100 

11 

54 

12 

68 

50 

39 

87 

89 

100 

90 

55 

60 

78 

77 

95 

84 

26 

50 

60 

100 

12 

56 

14 

71 

50 

39 

87 

89 

100 

90 

58 

65 

78 

77 

95 

84 

29 

55 

66 

100 

15 

58 

16 

74 

Private Training Centres & Institutes 

Management & finance 55 60 

Technicians & assistant 

Trainers 15 20 

Trainers 15 20 

70 

25 

25 

"35 

80 

30 

30 

35 

90 

35 

35 

35" I N D U S T R Y 

TAILORING 

FACTORIES 

BANKS 

35 

25 

90 

35 

25 

90 

25 

90 

25 

90 

Note:* The Omanization percentage requirements are imposed to the private sector only. 

Source: Ministry of Manpower Report, 2008. 
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2.11.1 Guest Workers: Security and Social Concerns 

Another conséquence of the présence of a large number of guest workers in Oman and 

the région was security and social concerns and tensions. Guest workers brought along 

views, customs and traditions that were not necessarily viewed favourably by the 

authorities ofthe host countries or the local populations. Although Arab migrants shared 

the language and religious background, they brought in secular and social views and 

idéologies that were politically too radical and had the potential of threatening the 

political stability ofthe authorities ofthe host countries (Kapiszewski 2001). For 

example, in O m a n the Popular Front for the Liberation of O m a n (PFLO) had Arab and 

socialist sympathizers from Yemen, Egypt, Syria and Libya who had Arab nationalist 

idéologies with socialist agendas (Halliday 1974). The P F L O carried out warfare 

against the Sultan and wanted to introduce a socialist based agenda that was différent 

from the vision the Sultan had for the future of Oman. 

In addition, there were concerns about the impact of Asian guest workers on the Arabie 

language, identity and culture. According to an article published by Islam Today, 8 0 % 

of secondary school students in the G C C countries have difficulty reading Arabie while 

7 5 % use English language daily (Mohammed 2009). The présence of foreign workers 

not only threatens the Arabie language, but the very identity of G C C Arabs, the writer 

ofthe article warned. 

There has also been an increasing concern of the international community regarding 

labour rights and other human rights in the G C C countries. Concerns range from basic 

labour rights, such as trade union activities and strikes, to other human rights concerns 

such as physical, sexual and psychological abuse (Amnesty International 2005). Human 

and labour rights issues have also been raised by the U S A and E U during negotiation on 

free trade agreements (FTA) with the G C C countries (AFL-CIO 2005; Citizens Trade 

Campaign 2005; FIDH 2008) 

2.11.2 Guest Workers: The Solution to Foreign Labour Dependency 

The oil export boom attracted a considérable inflow of foreign labour into the country. 

According to the 2001 census, non-Omani résidents in the capital of Oman, Muscat, 
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constituted about 4 6 % of the population. The total non-Omani résidents comprised 

about a third of the total population of 2.7 million (see Table 2.7). The non-Omani 

labour force comprised some 8 0 % of the total civil labour force, with about 8 3 % of 

private sector employées being foreigners in 2007. 

Although the government does not have published statistics on the number of 

unemployed Omanis, the number has been increasing. According to the 2007 Ministry 

of Education Statistics, about 49,000 Omani pupils leave the high school system every 

year, of which 15,000 join tertiary and technical éducation. So at least 34,000 high 

school leavers join the labour market every year and the figure is increasing.8 Finding 

job opportunities will be a major challenge facing the government in the next phase of 

development. 

Table 2.7: Population manpower, 2007 

Population 

Government employée (Civil) 

Private sector employées 

Omani 

1,923,000 

99,896 

131,775 

Expatriate 

820,000 

14,728 

638,447 

Total 

2,743,000 

114,624 

770,222 

Source: Ministry of National Economy data for population and private sector employées and 
Ministry of Civil Services Statistics Book for government employées. 

Replacing a guest worker with a local worker, and training and upgrading the skills of 

Omanis, are some of the initiatives the authorities have taken to reduce foreign labour 

dependency and create more job opportunities for Omanis. In addition, in response to 

concerns expressed by the international community, the G C C countries ratified a 

number of treaties and agreements, including ratifying several International Labour 

Organization (ILO) conventions abolishing ail types of forced labour (conventions 

number 29 and 105). 

Nevertheless, the average number of foreign workers has been increasing at 6% a year 

during 1980-2006 and the négative growth that is observed in Table 2.5 is associated 

with an oil income drop and the forced déportation of illégal immigrants that was 

carried out in O m a n in 2004. The decrease in the number of foreign workers was not 

therefore the resuit of the Omanization programme. In addition, guest workers who 

According to the census, 42% ofthe populations are 14 years old or younger. 
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make it to the G C C countries are allowed to renew their visa status an unlimited number 

of times and many of them do and stay for a long period of time. Therefore, guest 

workers are almost résidents and the forces of demand and supply for labour in the 

région have overcome regulatory obstacles and other concerns that have been voiced 

against the présence of guest workers. The oil income economy in O m a n and the other 

oil exporting countries run at a pace that requires skills that are not available 

domestically. According to the 2003 census data, 4 2 % ofthe population were 14 years 

of âge or under and with a forecast population growth of 3%, this group would represent 

3 8 % in the year 2023 (see figures 2.13 and 2.14). Such a high percentage ofthis non-

productive âge group means that the dependency on foreign labour is going to remain 

high. And if w e assume that the economy is likely to grow at about 3 % annually, then 

the Omani economy is likely to remain dépendent on the work contribution of guest 

workers for a long period of time. 

Figure 2.13: Oman population pyramid, 2003 

2 

! 1QQ+.J... • 

] i i 9Q.-94..1 ! L ; i 

i r _ 
\ tz 

r~ i i 
i 

! 8Q-84..J|. 

1 2 Q . T 7 A £ 1 

=1 îl-U 1 
! 4A-44 1 
M V)-U 1 

' 1 
: M - W 1 
! Ift-U 1 

• i 

1 
• i 

• 

i 

• 

j 

| 1 
1! 

0 15 

; 

10 

0-4 p 

5 0 

• Female 

5 

D Maie 

10 15 20 

Note: Age group on x axis and percentage on y axis. 

Source: Ministry of National Economy, General Census of Population, 2003. 

53 



Figure 2.14: Forecast for Oman population pyramid, 2023 
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Note: Age group on x axis and percentage on y axis. 

Source: Calculated from Ministry of National Economy data, General Census of Population, 2003. 

Another policy that Oman and most other GCC countries have not considered is 

increasing the most active âge group by having a major migration policy. What this 

mean is giving citizenship (naturalization) to guest workers instead of the work 

permit/visa that is currently used. Such policy would have many obvious économie 

benefits, including increasing the percentage of the most active and working âge group 

and thus decrease guest worker dependency. In addition, many of the other benefits, 

such as reducing Oman's balance of payments, increasing consumption and its 

multiplier effect, and decreasing public spending on subsidized services that are 

consumed by guest workers such as electricity, water, and health, would accrue the 

economy because of the deliberate policy of increasing the most active âge group. In 

addition, having an immigration policy would be viewed favourably by the international 

community, which has been quite critical ofthe region's stand on human right records. 

Last but not least, in a short period of time, the government has achieved so much in 

terms of économie development and maybe the next challenge that the government 

needs to address is developing its institutions and civil society. Such development 

would need a clear and transparent légal and judiciary system that has respect for human 

rights, dignity and freedom of choice. 
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2.12 OMAN EONOMIC VISION: OMAN 2020 

During the Fifth Five-year Development Plan (1996-2000), the government felt the 

need to pause and evaluate its development programmes and to set a vision for Oman's 

économie future. The vision was called Oman Economie Vision: Oman 2020. The 

vision was seen as an important step for Oman's future in order to evaluate past policies 

that focused on developing the basic infrastructure to induce diversification away from 

oil resources extraction activities and examine non-oil sector output dependence on 

government expenditure to a more diversified productive base and économie growth 

driven by private sector initiatives. A number of important steps were taken to plan for 

Oman 2020, including the following: 

• The Ministry of Development carried out the first population, housing and 

establishment census in 1993 and the final results were published in 1995. The 

data was particularly important for many specialized government authorities that 

did not have detailed and comprehensive data until hitherto. The data was made 

available to evaluate past performance and plan for future programmes. 

• Updating the national accounts estimâtes. The United Nations 1993 'System of 

National Accounts' was adopted to estimate the national accounts including 

production, savings, investment and consumption data. This was seen as an 

important step in preparing the data (économie and social indicators) for the next 

stage of development in Oman. 

• Establishing a 'National Information and Documentation Centre'. The Centre's 

main objective is to provide raw économie and social indicators data for 

government agencies and research centres, and the private sector. 

• Conducting économie surveys on establishments with more than 100 workers. 

The main objectives of thèse surveys were to obtain detailed information on cost 

and production sizes for ail économie activities in the country. The data was in 

turn used to make better estimâtes ofthe national income accounts. 

• Beside the above mentioned survey, the Ministry of Trade and Commerce 

conducted the first industrial census in 1994 for ail non-minerai sector 

industries. Data on production, costs, investment and employment was collected 

to improved G D P and value added industries estimâtes. 

• The Ministry of Agriculture and Fisheries carried out a detailed survey on the 

agriculture and fisheries sector in Oman. The data collected includes détails 
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about agriculture, fisheries and animal resources, employment data, and 

production and costs of agriculture and fisheries activities in the country. 

• A macroeconomic model based on "World Bank Revised Standard Model" was 

used to prépare the five-year development plans. The model was considered 

particularly important in showing the equilibrium between the différent sectors 

ofthe economy, including production and services sectors. 

Armed with detailed data about Oman economy, the vision set four main objectives; 

first, to achieve fiscal balance: second, to develop human capital and upgrade the skills 

of the workforce; third, diversify the sources of income; and fourth, to develop and 

promote the rôle ofthe private sector in leading économie activities. The broad policy to 

achieving the économie vision would be through a business-friendly environment that 

would induce diversification and économie growth, and by providing basic health 

éducation services and utilities that would help in facilitating and improving the 

standard of living and by creating a stable macroeconomic environment that would 

promote private sector capabilities and improve its confidence to lead économie 

initiatives. 

The vision also recognized that Oman's economy faces major challenges that need to be 

addressed in order to achieve the stated objectives and avoid négative outcomes that 

could have been the resuit of past policies. The major challenges according to the 

Oman Economie Vision: Oman 2020 are: 

• Increasing government expenditure and decreasing financial reserves. 

• Continuous dependence on exhaustible oil resources that are declining. 

• The dominant rôle of government expenditure in stimulating non-oil sector 

activities. 

• The small contribution ofthe private sector in économie activities, including low 

levels of savings and investments. 

• Weak regulatory environment that promûtes long-term investment. 

• Weak linkages between the oil sector and other sectors of the economy, 

including industrial sectors. 
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Inefficient human capital in the government sector and the private sector. This is 

manifested in a low level of national labour participation and high rate of 

employment of guest workers. 

2.13 ECONOMIC REFORMS 

The government adopted several économie reforms that would help in achieving the 

above stated goals and overcome the challenges. In order to achieve a balance between 

government expenditures and income, the following mechanisms were adopted: 

• Achieve a balance between public revenues and expenditures in 2000 and 

maintain a balanced budget with the aim of achieving a surplus in fiscal balance 

equalto3%ofGDP. 

• Review fiscal budget plans in accordance with actual revenues realized so that in 

the case of actual revenues falling below expectations, government expenditure 

should be eut equally and in line with achieved revenues. 

• Privatize public utilities including, electricity and water, sewerage, posts and 

télécommunications. 

• Increase non-oil income so that its contribution is 6 0 % of total government 

revenue by 2020 through raising government fées, impose charges on basic 

public services and improve the efficiency of collecting corporate taxes and 

revenues. 

• Increase government savings by restricting withdrawals from the General 

Reserve Fund. 

• Other mechanisms included, limiting withdrawals from the State General 

Reserve Fund, simplifying financial procédures to reduce central authority, and 

decentralize décision making. 

In order to reform the govemment's rôle in the economy and reduce its rôle in the 

production of commodity services and increase its rôle in the provision of basic services 

such as éducation and health, the following mechanism were adopted: 

• Provide and upgrade basic services, including éducation and health, and basic 

infrastructure. 
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• Promote and encourage the private sector by reviewing subsidies and other 

policies that would promote market disciplines and induce efficient use of scared 

resources. 

• Improve the delivery of government services by décentraiising and allocating 

more funds to remote régions. 

• Improve the government database, and information technology in gênerai, and 

work towards an electronic-based delivery and dissémination of government 

services and information. 

In order to develop human resources and increase the skill levels ofthe labour force, the 

following main mechanisms were adopted: 

• To have a clear population policy that would promote family planning in order 

to have balanced growth between population and économie growth rates. 

• Improve free primary éducation and primary health care. In primary éducation, 

emphasis should be placed on basic science teaching and English language from 

the first year of primary éducation. 

• Allocate more resources to provide and encourage technical éducation and 

vocational training. 

• Allocate more resources for tertiary éducation and postgraduate studies. 

• Allow the private sector to invest in éducation and health care in order to reduce 

the pressure on government services. 

• Work towards decreasing the disequilibrium in the labour market between the 

Omani work force and guest workers by increasing the cost of employing guest 

workers through imposing additional charges in recruiting them. 

To diversify the source of income and reduce dependence on oil income, the following 

main mechanisms were adopted: 

• Encourage the exploitation of other natural resources such as natural gas and 

other non-oil minerais. 

• Promote and encourage export base industries that have value added and are 

capital intensive rather than labour intensive. 

• Induce linkages between oil sector and non-oil sector activities including the 

industrial and services sectors. 
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• Encourage foreign direct investment and technology transfer. 

The fifth policy called for developing the private sector so that it leads économie 

activities and économie diversification efforts. The main mechanism to promote private 

sector rôle is through the following: 

• Privatize part of government-owned companies in electricity and water, 

sewerage, posts and télécommunications. 

• Gradually reduce direct government subsidies in order to promote market 

discipline and integrate Oman's economy with the world economy. 

• Upgrade the current level of infrastructure, including increasing power and 

water capacity, and overcome supply shortages, especially in the industrial 

zones. 

The sixth policy called for intégration of the linkage between the Omani economy and 

global economy. The main mechanism to promote this intégration is through the 

following mechanisms: 

• Encourage the free flow of goods, capital and technology and support domestic, 

régional and international policies that encourage the free flow of trade and 

promote technological transfer. 

• Join the World Trade Organization ( W T O ) and promote régional économie 

relations that would increase market access for Omani products and services, 

such as the G C C grouping. 

• Encourage market disciplines in order to increase the efficiency ofthe economy, 

so that Omani products can compete in the international market. 

The seventh policy called for increasing the standard of living and equal distribution of 

income among ail citizens. The mechanism to achieve such policy is through the 

following: 

• Provide basic social security cover for the most vulnérable groups ofthe society. 

• Encourage independence and self reliance by upgrading and training vulnérable 

groups to narrow the income gap between régions and groups. 

• Promote policies that give equal opportunities to ail in the community. 
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2.14 CONCLUSION 

Over the past four décades, oil extraction activities transformed the economy of Oman. 

Revenues from oil exports played a major rôle in deriving économie growth. They have 

also enabled the government to push for development programmes and build basic 

services and provide basic utilities. Oil extraction activities dominated the G D P sectors 

and the productive structure of the economy has gone through fundamental structural 

changes since then. The oil sector is directiy linked to oil price and volume of 

production. Despite the fluctuations and the volatility ofthe international oil market, oil 

prices have been favourable to oil producing nations, and the oil export boom has lasted 

for a long period of time in comparison to other primary goods. However, oil resources 

are fïnite and oil production has been declining since 2000, despite the use of 

sophisticated technology in the mature fields, called enhanced oil recovery technique 

(EOR). In addition, despite the increasing rôle ofthe service sectors, it is very unlikely 

that thèse will drive growth in the economy. The service sector in O m a n does not play a 

similar rôle to other developed and transition économies where the share ofthe service 

sector is between 5 5 % and 7 5 % . The service sector contribution to total exports in 

O m a n is very small. Government services alone made up between 3 0 % and 4 8 % ofthe 

service sectors between 1970 and 2007. Wholesale and retail trade and transportation 

and communication sectors constituted between 2 9 % and 4 5 % ofthe service sector. The 

latter two are directiy linked to foreign trade and have no value added or local content. 

The fourth most important service sector is real estate and it is a non-traded sector. Ail 

four sectors accounted for 8 5 % to 9 0 % of total services. Therefore, the service sector in 

O m a n at this stage cannot become the main growth driver. 

Like domestic production, Omani exports are not well diversified. As of 2007, two 

thirds of total exports consisted of oil. In addition, refined oil is directiy linked to oil 

production in O m a n and the indirect contribution of oil production to non-oil exports 

may also be significant.9 Furthermore, despite the important rôle ofthe service sector in 

the national output, its contribution to exports is very small. Despite the graduai 

increase of the non-oil exports, in 2007 oil exports accounted for two thirds of total 

exports. In addition, the indirect contribution of oil extraction activities to non-oil 

exports may be substantial. Last but not least, the value of oil exports influenced the 

9 The refinery company is government-owned and buys ail its needs of oil from Oman. 
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size of G D P and économie growth. Also, the value of oil exports determined the size of 

government revenues/expenditure. 

Government revenue/expenditure oil dependency is further évidence ofthe economy's 

dependence on oil resources. In 2007, two-thirds of government revenue came from oil. 

It is also very unlikely that the government would increase its non-oil revenue at a time 

when it is under pressure to diversify the sources of income and promote non-oil 

growth. And domestic demand has been heavily influenced by fiscal policy. The 

overall domestic demand is determined by how much the government spends. 

Researchers and policy planners suggest that fiscal and économie policy in oil-

dependent nations like O m a n need to have a major saving policy. The policy must not 

only take into account the needs of today, but also the requirements of future 

générations. Such long-term planning will ensure sustainability and smooth transition of 

the economy once natural resources are depleted. They suggest that governments 

dépendent on non-renewable natural resource income should convert the income 

accrued from natural resources to financial assets and limit consumption to interest from 

financial assets only to compensate for resource depletion. Further, Elbadawi and Majd 

(1993) estimated that gross domestic savings should be as much as 6 0 % of G D P to 

compensate for the depletion rate of resources. 

In the labour market, the government needs to address two issues. The first issue is, 

reducing the economy dependency on foreign labour by replacing expatriâtes with an 

Omani work force, a policy that the government has started since the fourth 

development plan and is called "Omanization". The second issue that the government 

needs to address is creating new job opportunities and that can only be achieved through 

a strong non-oil G D P growth. 
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CHAPTER 3. 

LITERATURE REVIEW 

When civilization (population) increases, the (available) labor again 

increases. In turn, luxury again increases in correspondence with the 

increasing profit, and the customs and needs of luxury increase. 

Crafts are created to obtain (luxury products). The value realized 

from them increases, and, as a resuit, profits are again multiplied in 

the town. Production there is thriving even more than before. And so it 

goes with the second and third increase. AU the additional labor 

serves luxury and wealth, in contrast to the original labor that served 

(the necessities of) life. The city that is superior to another in one 

(aspect of) civilization (that is, in population), becomes superior to it 

also by its increased profit and prosperity and by its customs of luxury 

which are not found in the other city. The more numerous and the 

more abundant the civilization (population) in a city, the more 

luxurious is the life of its inhabitants in comparison with that (ofthe 

inhabitants) of a lesser city. This applies equally to ail levels ofthe 

population, to the judges (of the one city) compared with the judges 

(of the other city), to the merchants (of the one city) compared with 

the merchants (of the other city), and, as with the judges and 

merchants, so with the artisans, the small businessmen, amirs, and 

policemen (4:272). 

Ibn Khaldun, 14th century Arab thinker, quoted from Hassan (1995) 

3.1 INTRODUCTION 

Researchers investigating the rôle of natural resources in économie development differ 

on what rôle natural resource abundance plays in économie development. Ginsberg 

(1957) not only considered natural resources to be the fifth factor of production after 

land, labour, capital and technology, but also that resource endowment promûtes fast 
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économie growth. According to Johnston and Mellor (1961), agricultural contribution to 

économie growth is significant, especially in early stages of économie growth. With 

référence to the U S A économie growth expérience, Wright and Czelusta (2003) 

suggested that between 1890-1910, the U S A was both an industrial and mineral-based 

economy and minerai extraction activities contributed positively to the advancement of 

technology and know-how of the U S A economy. Several other studies found that the 

rapid industrialization and économie growth 'in the golden âge of development' during 

the period 1870-1913 was largely in countries with abundant natural resources, and that 

resource abundance contributed positively to their rapid économie growth (Lewis 1979; 

Findlay and Lundahl 1999). 

This view of the positive rôle of resource endowment to économie growth is also 

derived from the expérience of several developing économies. Using the linkage theory 

proposed by Hirschman (1958), to explain Peru's économie performance, Roemer 

(1970) argued that the fishing industry induced the development of upstream and 

downstream industries. According to Roemer, it was the fishing industry in Peru that led 

to the development of a ship-making industry (an upstream industry activity for fishing) 

as well as the development of fishmeal-based industries (a downstream activity for 

fishing), and as a resuit Peru was able to achieve a yearly compound growth of 5.5% 

between 1950-1967. Botswana is often used by economists as a success story in using 

minerai resources to develop an economy. For example, Sarraf and Jiwanji (2001) 

suggested that Botswana was able to achieve économie development and sustained 

économie growth because of its diamond resources activities that were well managed. 

However, many other studies have suggested that resource abundance is not necessarily 

an advantage. In fact, thèse studies found that resource abundance could be quite a 

disadvantage, hindering économie growth. In a cross country study for the period 1971-

1989, Sachs and Warner (1995) found that countries with abundant natural resources 

experienced slow économie growth in comparison to countries with poor natural 

resources. Their finding is robust, even after controlling for other variables that are 

important for économie growth.10 In another study, Sachs and Warner (2001) controlled 

what they called "the unobservable growth déterrent" (Sachs and Warner 2001, p837). 

10 Other déterminants of économie growth include openness, pér capita income, investment rates, and 
government efficiency. 
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And they confirmed their previous finding that there is a négative association between 

resource abundance and économie growth. Auty (2000) found that abundance of natural 

resources in many non-democratic developing nations affects économie policies and 

leads to corruption, and this compromises sound économie policies that would promote 

économie growth. Sala-i-Martin and Subramanian (2003) examined the impact of 

resource abundance in Nigeria and found that corruption and wastage induced by 

resource abundance contributed to poor économie performance ofthe economy. 

This chapter is organized as follows. Section 3.2 discusses the rôle of natural resources 

in économie development from the point view ofthe production function theory. Export 

instability and terms of trade theory and their relation to natural resources are discussed 

in Section 3.3. Section 3.4 présents the Dutch disease theory and how natural resource 

discovery or better terms of trade harm other sectors ofthe economy, the Dutch disease 

model, and some empirical findings on the impact of the Dutch disease. The 

staple/linkage theory and its relation to natural resources is discussed in Section 3.5. 

This section will présent the theory, its historical background, and then will discuss the 

linkage of minerai dépendent économies. Section 3.6 reviews the impact of oil resources 

in the G C C countries. Section 3.7 examines the oil sector and its linkages in Oman. 

Section 3.8 estimâtes the forward and backward linkages ofthe manufacturing sector in 

Oman. Section 3.9 reviews staple/linkages estimation. Section 3.10 concludes this 

chapter. 

3.2 THE PRODUCTION FUNCTION THEORY 

Does resource abundance promote économie growth and development? Or does it 

hinder économie growth and development? To answer thèse questions and to place the 

Omani case in historical and theoretical contexts, at least four économie théories can be 

identified." The four théories are: 

1. Production function theory. 

2. Export instability theory 

3. Dutch disease theory. 

4. Staple/Linkage theory. 

11 For further discussion on this issue, see also Gelb (1988). 
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The production function theory is concemed with expanding output through factor 

inputs and the efficient allocation of thèse inputs. It is based on the Harrod-Domer 

model that spécifies the relationship between growth, national saving level, and output. 

The model states that G D P is positively correlated to national saving levels, and 

negatively correlated to the national savings level/output ratio. The model can be 

expressed as follows: 

G = S/K (3.1) 

where G is G D P growth, S is saving rate and K is capital. 

Expressed in other words, the Harrod-Domer model explains how output growth can be 

achieved through increases in the labour force and capital formation and trade. The 

model was developed further by Solow (1956) and Swan (1956). In the Solow-Swan 

model, growth is not only the function of capital accumulation (as in Harrod-Domer 

model), but also of technological change. In the steady state, technological change is the 

driving force in économie growth, and savings détermine income levels but not the rate 

of growth. The production function can be expressed simply as follows: 

Y = F(L,K,A) (3.2) 

where Tis output, L is labour input, K is capital input and A is technology. 

The model assumes that économie agents allocate resources efficiently and that there is 

a diminishing retum to labour and capital increases. 

In relation to natural resource abundance, therefore, the production function predicts 

that utilization of natural resources should remove some ofthe constraints to économie 

growth. The income eamed should facilitate the purchase of capital goods that can be 

used not only to produce other goods and services, but also to tap into underutilized 

resources, the (K) in the (3.1) model. In addition, the earned income from natural 

resources increases the economy's ability to create surpluses that can be used to 

promote économie development, the (S) in the (3.1) model. Moreover, it allows the 

imports ofthe necessary skills and services to produce more goods and services, the (A) 

in the (3.1) model. 

65 



3.3 EXPORT INSTABILITY AND TERMS OF TRADE THEORIES 

3.3.1 Export Instability 

Export instability is concemed with the effect of income change from a country's 

exports due to changes in demand and price in the international market, while terms of 

trade is concemed with the relative value of a country's exports to imports. Blattman, 

H w a n g et al. (2004) suggested that developing countries are more prone to export 

instability and terms of trade décline, than developed économies, and that such 

international fluctuations in demand and prices have a négative impact on the 

developing économies and their abilities to grow. 

The export instability theory posits that économies dépendent on income from natural 

resources are subject to boom and bust cycles due to the fluctuations ofthe international 

price of primary commodities, and that any gains at times of favourable terms of trade 

are offset by periods of poor prices. The theory suggests, since most developing 

countries exports consist mainly of primary products, such as agriculture and minerais 

and such products tend to suffer from terms of trade variations in comparison to 

manufactured goods, their économie output will be affected negatively. In addition, it 

has been argued that export instability discourages investment because of uncertainty 

about the future, and that leads in tum to a slowdown in output. Moreover, the ability to 

purchase inputs necessary for production is reduced because of falling proceeds. For 

example, Glezakos (1973) found a négative corrélation between export instability and 

G D P growth rates, particularly in less developed countries (LDCs). Controlling for 

other variables effecting growth, Ozler and Harrigan (1988) found similar results to 

Glezakos, that is, export instability has a significant négative effect on G D P growth 

rates. Gyimah-Brempong (1991) estimated the effect ofthe export instability for 34 

Sub-Saharan African countries for the period 1960-1986. In his model, output is not just 

the function of labour, capital and exports, but also of an export instability index. H e 

found that export instability is robust to économie output, and that export instability has 

a négative impact on G D P growth. 

12 In his model, Gyimah-Brempong uses a linear équation as: y = CC0 +CC}k + a2l + a3X +a j//+ s 

where Y is output, K is capital, L is labour, X is export, p is the export instability earnings and é is the 
error term. 
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However, other studies have found a positive relationship between export instability and 

économie growth. This has been explained by économie agents reducing consumption 

in the short-run, with the increased savings leading to more investment in the long run. 

That, in tum, would have a positive impact on output growth. Other studies did not find 

any relationship between export instability and économie growth. Such studies argue 

that économie agents anticipate changes in the export income and make provisions in 

their plans for any income shortages, hence export instability does not harm économie 

growth. Lim's (1974) paper on the effect of export instability on the économie 

development of west Malaysia in 1947-70, found no conclusive évidence of a négative 

effect of export instability on G D P growth. Fosu (1992) examined the impact of export 

volatility on 35 sub-Saharan countries for the period 1970 to 1980 and found that there 

is no significant statistical impact of export instability on G D P growth. However, his 

findings support the proposition that export instability and the uncertainty that 

accompanies it encourages higher levels of savings. He found that there is a significant 

and positive statistical corrélation between export instability and higher rates of gross 

capital formation. 

Yet other studies found that export instability has négative impact on some countries, 

while it has positive effects on another set of countries. Investigating nine Asian 

countries, Sinha (1999) found that export instability had positive impact on Korea, 

Myanmar, Pakistan and Thailand, while it had a négative impact on Japan, Malaysia, 

Philippines and Sri Lanka. The impact was neither négative nor positive on India. 

3.3.2 Terms of Trade Theory 

The terms of trade theory was proposed by Prebisch (1950) and Singer (1950). They 

argued that since developing countries mainly export primary commodities and those 

are prone to terms of trade décline in comparison to manufactured goods, this in tum 

would hinder économie growth, making them unable to catch up with developed 

économies. Mendoza (1997) investigated the impact of terms of trade on G D P growth 

of nine developed économies and 31 developing économies for the period 1971-1991. 

His findings showed that there is a positive relationship between terms of trade and 

G D P growth. 
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T w o important points émerge from the above exposition. The first is that developing 

économies are more likely to be affected negatively by export instability because ofthe 

weakness of their export base. Their exports are less diversified and therefore they are 

more prone to the vagaries ofthe international market. The second point is that most of 

the literature agrées that terms of trade is robust to économie growth.13 In conclusion, 

both théories (export instability and terms of trade) are equally optimistic and quite 

pessimistic about the ability of resource abundant économies to achieve significant 

économie growth. The empirical findings of both views suggest that primary resources 

are more affected by export instability and terms of trade variations, but differ on the 

impact of such changes on the country's economy. 

3.4 THE DUTCH DISEASE THEORY74 

The Dutch disease theory can be defined as a situation where a booming sector, induced 

by a resource discovery or favourable terms of trade, causes a re-allocation of capital 

and labour from other sectors ofthe economy to the booming sector. Such re-allocation 

of factors of production and increased wealth resulting from the boom would lead to an 

increase in the relative prices in the non-tradable sector, compared to the tradable sector, 

causing an appréciation of the real exchange rate. Real exchange rate appréciation 

would put the non-booming tradable sector under pressure because of loss of 

compétitive disadvantage in the domestic and international markets. According to 

Corden (1984), Caimes was the first to examine the effect of a booming sector on the 

economy in 1884. A n important paper that specified the impact of a booming sector on 

other sectors ofthe economy was Gregory's (1976) paper on the implications ofthe 

growth ofthe minerai sector in Australia, for the rural and manufacturing sectors. 

A boom is usually resource based and could be the resuit of natural resource discovery 

(like oil in the countries ofthe G C C countries) or favourable terms of trade (like coffee 

in Brazil and minerais in Australia). According to Cordon and Neary (1982), a booming 

sector would have two major économie impacts. First, the booming sector would attract 

13 Although most literature agrées that terms of trade are robust to économie growth, it is taken for 
granted that terms of trade for primary products are likely to deteriorate, and hence the gap between 
developing économies and developed économies is likely to increase. 
14 The Dutch disease theory is also referred to in the literature as the resource curse theory (see Stevens, 
2003). 
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capital and labour, away from the manufacturing and services sectors. Such resource 

reallocation has been called "resource movement effect". Second, the increased wealth 

from the booming sector would lead to price and wage increases, resulting in an 

aggregate demand increase in the economy. The increased spending resulting from 

wealth generated in the booming sector has been called "the spending effect". Cordon 

and Neary used Salter's (1959) model that séparâtes production into traded goods and 

non-traded goods, to explain the transmission channels ofthe resource movement effect 

and the spending effect ofthe Dutch disease. Prices in the tradable sector, including the 

booming sector and the manufacturing sector are set by the international market, 

whereas the non-traded sector prices are set by domestic market forces. The reallocation 

of factors of production and increased wealth resulting from the boom would lead to an 

increase in the relative prices of the non-tradable sector to the tradable sector, causing 

an appréciation ofthe real exchange rate. The appréciation ofthe exchange rate would 

reduce the international competitiveness of the manufacturing sector market and in 

conséquence the manufacturing sector would décline. 

3.4.1 The Dutch Disease Model 

The Dutch disease model divides production into tradeable products (such as oil) and 

non-tradeable products (such as a hair eut), where tradeable products are subject to 

international market prices and non-tradeable products abide by domestic market forces. 

According to the theory, resource discovery or better terms of trade accordingly will 

have two effects on an economy as follows. 

1. Resource movement effect 

The resource movement effect happens when labour demand in the booming 

resource sector increases and as a resuit labour shifts from other manufacturing 

sectors to the resource sector, causing a décline in the manufacturing sector 

output in the short m n and de-industrialization in the long run. 

69 



2. Spending effect 

The spending effect happens when demand in the non-traded sector (services) 

increases as a resuit ofthe extra wealth brought in from the resource boom. The 

increase in the demand for non-traded sector goods and services shifts the 

demand for labour away (another demand shift) from the manufacturing sectors 

to the non-traded sectors, causing an indirect de-industrialization. In addition, 

the increased demand for non-traded goods and services increases their price. 

The price increase in the non-traded sector results in an increase in the real 

exchange rate, causing further de-industrialization. The increase in the real 

exchange rate happens because its real value is the function of the ratio of 

domestic price and international price level, and since traded goods are set by 

the international market and not by the domestic market, an increase in the price 

of the non-traded sector would lead to an increase in the real value of the 

exchange rate. The real exchange rate can be expressed as follow: 

Real exchange rate = Pd/Pf 

where Pd is the domestic price level and Pf is the foreign price level. So an 

increase in Pd would resuit in an increase in the value ofthe real exchange rate. 

The combined effects of the Dutch disease (resource movement and spending effects) 

will have a devastating effect on the manufacturing non-booming sector. The négative 

impact ofthe Dutch disease can be summarized as follow: 

an appréciation ofthe exchange rate; 

the production ofthe manufacturing non-booming sector falls; 

the output ofthe non-traded sector rises; and 

the export ofthe non-booming manufacturing sector falls. 

• 

3.4.2 Empirical Studies ofthe Dutch Disease Theory 

Empirical studies on the Dutch disease including developed and developing countries 

found mixed évidence to support the existence ofthe ailment. Some studies showed that 

growth in manufacturing sector was slower in natural resource based économies. A 

study by Hutchison (1994) on the effect ofthe Dutch disease found that, although in the 

70 



short m n , Norway's manufacturing sector declined, the manufacturing sectors in the 

Netherlands and the United Kingdom grew. According to the study, the booming sector 

increased the aggregate demand of the economy and as a resuit, the manufacturing 

sector in the Netherlands and the United Kingdom experienced positive growth. The 

study could not confirm in the long m n , natural resource boom growth at the expense of 

the manufacturing sector. In another extensive cross country study between the years 

1970 and 1990, Sachs and W a m e r (1997) showed that resource rich countries tend to 

grow slower than resource poor countries. The main reason for the poor performance of 

resource rich économies was because of the poor performance of the manufacturing 

sector. A n IMF (1995) survey, found a long-term décline between 1970 and 2004 in the 

manufacturing sector in Norway. The study, however, concluded that the décline ofthe 

manufacturing sector was partly explained by a décline in the aggregate demand in the 

European Union G D P and hence demand for manufacturing exports from Norway. 

Studies on the effect ofthe Dutch disease on GCC countries are rare, and in Oman they 

are even rarer. In a comparative study between Saudi Arabia and Botswana, Auty 

(2001) links exchange rate appréciation, a Dutch disease symptom, in Saudi Arabia to 

the rapid rate of absorption following the sharp increase in oil windfall between the 

years 1974-81. As for Oman, w e are not aware of any empirical study that looked into 

the effect ofthe Dutch disease and oil shock on the economy. The discovery of oil and 

the sharp increase in energy prices has no doubt lead to unprecedented levels of export 

earnings and income wealth growth. Such sudden influx of earnings into the economy 

from one sector, oil, présents a good case study for the Dutch disease. 

We have examined the four économie major ailments of the Dutch disease in Oman. 

First, did the sudden flood of income from the oil sector into the economy harm the 

manufacturing sector and did the manufacturing sector décline as a resuit? Second, did 

non-traded sector growth outstrip the growth of other sectors ofthe economy and grow 

at the expense ofthe traded sector? Third, did capital and labour shift from the tradable 

sector to the non-tradable sector, as it became cheaper to import than to produce 

domestically? Fourth, did real wages in the oil industry rise, causing an increase in the 

real exchange rate? 
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3.5 STAPLE/LINKAGE THEORY 

The staple theory was developed by Canadian economists to explain how income from 

natural resources transformed the productive stmcture of the Canadian economy into a 

more diversified and sustainable productive stmcture (Watkins 1963). Canada's 

économie history is used as an example of the rôle played by natural resources in 

économie development. In fact, the staple thesis was postulated by a Canadian 

economist to explain h o w natural resource exports contributed positively to the 

development ofthe Canadian economy (Watkins 1963). According to the theory, the 

export of raw commodities, such as agriculture products, minerais, fish and fur to 

Europe, induced the development of other industries that eventually led to économie 

development and sustainable growth in Canada. 

The linkage theory also examined how one industry would lead to another industry. It is 

an extension ofthe staple approach to économie growth. The linkage theory proposed 

by Hirschman, however, specified the types of linkages a leading industry in an 

economy may induce. Hirschman (1973) explored the rôle of intermediate goods in 

industrialization, in what he called linkages. The main assumption of the linkage 

strategy is that underdeveloped économies' main problem is not lack of resources, but 

the inability to invest scarce resources in the money market economy. Hence expansion 

should give préférence to projects that "maximize induced décision making" 

(Hirschman 1973, p72), i.e. concentrate on a few key industries with strong linkages to 

the leading industry. By doing that, an underdeveloped economy can break out of the 

vicious circle of poverty. 

Hirschman and other researchers looked at the Leontief input-output tables to test the 

linkage effects and to measure production linkages of an economy. However, they 

disagreed on the best methods for measuring the indirect effect of an industry. 

Yotopoulos and Nugent (1973) suggested the use ofthe inverse ofthe input-output 

column sum to capture the total linkage effect, that is the sum of both backward and 

forward linkages and the indirect effects that resuit from such linkages. According to 

Jones (1976), Rasmussen suggested using a weighted inverse of the row sums to 

measure the inter-sectoral linkages, or what is called an "index of sensitivity dispersion" 

(Jones 1976, p326) to capture both the direct and indirect linkages effects. However, he 
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argued that neither of thèse techniques captures total forward linkages. The total linkage 

effect used by Yotopoulos and Nugent captures direct and indirect effects on "supplier 

industries but not user industries" (Jones 1976, p325) or the backward linkage only. O n 

the other hand, Rasmussen's calculation, by using the sum ofthe rows captures part of 

the forward linkage that is total intermediate sales of an industry sector. To capture both 

direct and indirect linkage effects, Jones suggested calculating intermediate sales as a 

share of total sales, including final demand instead of intermediate inputs as a share of 

total inputs including value added. 

Other researchers and development economists have used the linkage theory without 

really specifying h o w linkages might function in an economy or suggesting 

méthodologies that allow testing of the hypothesis. Baldwin (1966) for instance, 

believed that because ofthe productive structure, such as the market opportunities ofthe 

economy and the input coefficient of labour, capital, and material inputs of the export 

industry and économies of scale in other économie activities supplying the export 

industry or dépendent on its output, linkages in an underdeveloped economy would be 

weak. Prebisch (1950) and Singer (1950) were pessimistic about the abilities of 

underdeveloped économies to foster linkages in their économies, because foreign 

multinational companies dominate the leading économie activities in developing 

countries and ail the profits and benefits are sent (by foreign multinational companies) 

outside the economy. 

3.5.1 Empirical Studies ofthe Linkage Theory 

Researchers differ on the multiplier effect of the primary sector such as agriculture on 

other sectors ofthe economy. Hirschman (1973) suggested that the agriculture sector 

has weak linkages to other économie sectors because it did not induce new investments 

or downstream industries. In his strategy, Hirschman suggested that policy planners 

should promote non-agriculture investment, industrial investment in particular, because 

of its spillover effect and greater linkages to other sectors ofthe economy. 

However, other researchers suggest natural resources such as agriculture can stimulate 

and induce other économie activities and encourage économie development. Vogel 

(1994) examined the strength ofthe forward and backward linkages ofthe agriculture 

73 



sector and its rôle ïn encouraging industrialization using a social accounting matrix, and 

concluded that the sector had the potential of inducing intersectoral linkages even in low 

and middle income developing countries. In another study by Delgado (1998) ofthe 

International Food Policy Research Institute, confirmed the findings of Vogal that the 

spillover ofthe agricultural sector can accelerate économie growth in mral régions, and 

that in tum would have a positive effect on the country's growth. 

In the 80s and early 90s, work on the linkage theory investigated production, fiscal, and 

consumption linkages ofthe mining and petroleum industries (Hirschman 1981; Auty 

1993; Auty 2001). Hirschman and Gelb stressed the importance of fiscal linkages for 

mining and petroleum activities, while Auty researched the failure of "resource-based 

industrialization" (RBI) or the forward linkage. 

3.6 THE IMPACT OF OIL RESOURCES ON THE GCC COUNTRIES 

Perhaps no région in the world in post World War II was transformed by a single 

commodity like the G C C group of countries.15 That single commodity is oil. This was 

particularly the case as a resuit ofthe oil price increase in October 1973. International 

oil prices jumped from 2.5 U S D in 1972 to 11.6 U S D per barrel of oil in 1973. As a 

resuit, a significant amount of wealth poured into the governments of the G C C . The 

substantial amount of revenue that became available provided the potential for rapid 

économie development. Income from oil transformed the societies and économies of 

the région at unprecedented levels. The revenues enabled the governments ofthe région 

to build infrastructure, establish and encourage the development of industrial and 

agricultural sectors, and finance, éducation, health and cultural programmes. The resuit 

was dramatic increases in per capita incomes and significant increases in output growth. 

The mostly barren and désert countries of the région enjoyed an average per capita 

income of about 39,641 U S D in 2006 (see Table 3.1). Life expectancy increased from 

64 years in 1980 to 76 years in 2006, and literacy rates increased from 6 0 % to 8 4 % 

during the same period. The G C C countries now have some of the most m o d e m 

highways and advanced télécommunication Systems in the world. 

15 Oil was first discovered in the Arabian Peninsula in Bahrain in 1932. 
16 This includes the only 7-star hôtel in the world, the Burj Alarab of Dubai. 
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Table 3.1: Selected économie and social indicators, 2006 

Bahrain Kuwait Oman Qatar A
Sa"dl U A E 
Arabia 

GDP (constant million USD) 18,377 

GDP per capita (constant USD) 26,306 

Life expectancy at birth (years) 75 

Population, total (millions) 0.72 

101,477 

41,961 

78 

2.54 

72,055 

23,213 

75 

2.62 

61,179 

76,228 

75 

0.89 

549,322 

20,341 

73 

23.12 

212,420 

49,795 

79 

4.10 
Source: Penn World Tables, Version 6.3, and World Bank Indicators for life expectancy. 

Against the backdrop of the success of the GCC countries in increasing per capita 

income, better living conditions and G D P growth rates, is the continuous reliance on oil 

income. Reliance on oil resources can be seen from the size ofthe oil sector in G D P , 

the ratio of c m d e oil exports to total exports, and the ratio of government income from 

oil (see Table 3.2). A s can be seen from the table, the G C C countries rely heavily on oil 

income. In 2004, the average oil sector G D P was 4 1 % for ail G C C countries, while 

government income from oil was 7 2 % . A n d in 2006, c m d e oil exports comprised 8 4 % 

of total exports for the G C C countries. 

Table 3.2: GCC countries oil dependence (percentage) 

Country 

Bahrain 

Kuwait 

Oman 

Qatar 

Saudi Arabia 

United Arab Emirates 

Average 

Oil sector G D P 
(2004) 

24 

47 

42 

62 

42 

32 

41 

Crude oil exports 
(2006) 

81 

90 

91 

91 

91 

62 

84 

Government oil income 
(2004) 

73 

75 

78 

65 

65 

78 

72 
Source: G C C Secrétariat Statistics Data Base and World Bank Indicators for the percentage of crude oil 
exports. 

Researchers who study the économies of the région raise two major issues. The first 

issue is concemed with the abilities ofthe G C C countries to sustain économie growth in 

the long run because of dependence on oil resources for export revenues, jobs and 

overall économie output. The resource curse and Dutch disease théories have been used 

to describe the failure of many resource-led économies to sustain high G D P growth and 

the G C C countries are cited in several studies as examples of countries inflicted with 

both the resource curse and the Dutch disease. 
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In addition, other empirical research provided évidence for the poor économie 

performance of oil exporting countries, especially during the 1980s and 1990s when 

international oil prices dropped, casting doubt on their abilities to sustain high G D P 

growth rates. For example, Yousef (2004) reviewed the development ofthe countries of 

the Middle East and North Africa since 1950, including the G C C countries, and found 

that in the 1980s and 1990s the région experienced G D P growth of just 0.3% and 0.7%. 

Hakura (2006) looked at the économie performance of the M E N A région during the 

same period and found that not only did the région perform poorly, with an average per 

capita G D P growth of just 1.2% between 1980 and 2000, but the G C C countries 

actually experienced a négative per capita G D P growth of about 1.1%. 

Our more récent data obtained from Penn World Tables shows that between 1971 and 

2006, on average, G C C per capita G D P grew by 1.4% (see Table 3.3) and that on 

average G C C G D P grew by 6.3% in the same period (see Table 3.4). However, this 

aggregation conceals important différences among the G C C group of countries. While 

Kuwait had négative per capita G D P growth and Bahrain, Qatar, and Saudi Arabia had 

less than 1 % real per capita G D P growth rates, Oman and U A E in comparison 

experienced real per capita G D P growth rates of 3.2% and 5.4%, respectively. In 

addition, G D P growth rates for Oman and U A E were much higher in comparison to 

other G C C countries, 7 % and 1 4 % respectively. 

Table 3.3: Real per capita G D P percentage growth rates (USD in 2005 constant prices) 

Year 
1971 

1981 

1991 

2001 

2006 

AVG* 

AVG* GCC 

Bahrain 
21,118 

22,806 

18,017 

21,048 

26,306 

0.80 

1.36 

Kuwait 
97,297 

35,664 

30,568 

34,826 

41,961 

-1.54 

Oman 
8,740 

14,638 

20,374 

25,875 

23,213 

3.19 

Qatar 
80,712 

71,574 

43,757 

58,396 

76,228 

0.25 

Saudi Arabia 
25,498 

42,432 

23,314 

18,731 

20,341 

0.51 

UAE 
15,288 

70,298 

40,820 

39,834 

49,795 

5.36 

Note: A V G * is average growth rates in 1971-2006. 
Source: Penn World Tables, Version 6.3. 
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Table 3.4: Real G D P (million USD in constant 2005 prices) 

Year 

1971 
1981 
1991 
2001 
2006 
AVG* 
AVG* GCC 

Bahrain 

4,760 
8,288 
9,283 
13,583 
18,377 
4.04 
6.31 

Kuwait 

77,187 
51,077 
29,164 
71,113 
101,477 
2.26 

Oman 

7,015 
18,121 
37,555 
67,878 
72,055 
6.82 

Qatar 

10,048 
17,842 
20,177 
38,475 
61,179 
5.76 

Saudi Arabia 

160,316 
450,944 
380,150 
446,254 
549,322 
4.69 

UAE 
4,405 
75,200 
79,055 
134,931 
212,420 
14.32 

Note: AVG* is average growth rates in 1971-2006. 
Source: Penn World Tables, Version 6.3. 

The second major concern is the ability of the GCC countries to diversify sources of 

income away from the oil sector. While Yousef (2004) acknowledged that the région 

sustained high économie growth, of 6 % per worker per year in the 1960s and early 

1970s, it suffered falling total factor productivity from positive 3.4% in the 1960s to 

négative 1.5% in the 1980s and négative 0.5% in the 1990s. Other researchers have 

found similar results (Samir Makdisi 2000; Elhiraika and Hamed 2001). The négative 

results of the T FP are associated with significant oil sector reliance (see Table 3.3). 

Some researchers have argued that this persistent dependence on oil income, is évidence 

ofthe inability ofthe G C C countries to diversify away from oil resources and develop 

non-oil sector based industries (Saif 2009). 

In short, since the 1970s, oil resources enabled the GCC countries to sustain positive 

G D P growth and per capita income. The only exception was Kuwait which experienced 

a 1.5% drop in per capita income. In addition, O m a n and U A E seem to have done 

particularly well in G D P and per capita G D P growth, in comparison to the other four 

members ofthe G C C . Nevertheless, ail G C C countries, including O m a n and U A E that 

have had better growth rates, are still dépendent on oil income and have not diversified 

their économie sectors away from oil. 

3.7 OIL SECTOR AND ITS LINKAGES IN OMAN 

According to the linkage theory, the availability of SOC encourages the development of 

DPA, that in tum encourages more SOC investment, and that again encourages more 

DPA (backward and forward linkages). For example, building a road that links différent 

régions of a country facilitâtes domestic trade, and that in tum encourages agricultural 

and industrial investment (the forward linkage of SOC ) . Increased investment in the 

77 



agricultural and industrial sector induces additional investment in the existing S O C 

(backward linkage of D P A ) . Such spillover effects between économie sectors is well 

known, however, estimating how an économie sector can create forward and backward 

linkage are difficult, particularly in the absence of input-output data. 

Hirschman postulated his linkage hypothesis as a development strategy and a planning 

tool for developing countries to industrialize, by developing key sectors that will 

maximize linkages between économie sectors. For example, key sectors that have the 

potential of maximizing sales to other manufacturing sectors (forward linkages) or 

purchase from others (backward linkage) were to be encouraged by policy planners. 

Such planning and deliberate investment strategy, it was hoped, would encourage the 

development of an industrial sector that would in tum drive fast and sustained économie 

growth in many developing nations. 

In oil dépendent économies, the debate is concemed with the kind of relationship that 

exists between the oil sector and the non-oil sectors, including agriculture, 

manufacturing and service sectors. Does the oil sector create significant 

interrelationships with the non-oil sectors? What forms does it take? Is the linkage 

running from the oil sector to the non-oil sectors? Or are the intersectoral linkages 

running from the non-oil economy to the oil economy? And what are the causal 

relationships that exist between the oil and the non-oil sectors? This research addresses 

thèse questions, together with their implications for policy formulation that will foster 

linkages and induce faster économie growth. 

3.7.1 Fiscal Linkages 

Over the past forty years, Oman's GDP growth rates have been mainly the function of 

the oil sector growth rate, despite the stated objectives of diversifying sources of income 

and reducing oil dependency. Fiscal policy through government expenditure has been 

the main driver of growth and development in the non-oil economy. Oil proceeds accrue 

to the government; and through government expenditure and investment, oil income is 

channelled to other sectors of the economy. To use linkage hypothesis terms, the oil 

sector in O m a n has four major linkages; fiscal linkage, forward linkage, backward 

linkage and consumption linkage. The fiscal linkage has shaped the growth pattern in 
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the non-oil sector and the macroeconomic policies in O m a n . The allocation of oil 

proceeds was the function of h o w much oil income accrued to the government.17 

During the first and second oil price boom, in 1973-1975 and 1979-1981, oil proceeds 

were used to develop basic infrastructure and provide services. However, the economy's 

absorptive capacity was low and in order to protect the domestic money supply from 

foreign exchange shock, the government accumulated foreign assets abroad. And when 

oil prices dropped in 1981-1986, the government reduced its expenditure and withdrew 

its foreign assets to finance its récurrent and development expenses. L o w oil prices and 

increased government expenditure in 1987-1999 resulted in using most ofthe country's 

reserves. A s a resuit, the government resorted to déficit financing and foreign borrowing 

to finance its expenditure, including development programmes. The need for borrowing 

was also due to the significant increase in the economy's absorptive capacity. 

In response to continued low oil receipts during 1986-1999, the Omani government 

introduced a wide range of économie reforms aimed at reducing oil dependence, that 

characterized periods of higher revenues and lower absorptive capacity, and that became 

unsustainable with lower oil revenues, an expanding private sector and growing 

populations. Thèse reforms included privatizing government services such electricity 

and water in what is called build-operate-transfer (BOT) programmes. The private 

sector builds and opérâtes the facility, and in retum the public sector buys the output 

from the owners at a pre-set and agreed price. Privatization also included selling part or 

wholly-owned public companies.18 In addition, the government also established the 

SGRF, an oil stabilization fund, increased non-oil revenues through increasing fées and 

better collection of corporate income tax, and used a conservative oil price estimate for 

government expenditure planning. 

3.7.2 Forward Linkages 

The oil sector forward linkage refers to how oil sector output was used as an 

intermediate input into making other goods. In O m a n , the forward linkage of the oil 

Government income dépends on the international oil price and volume of production. 
18 Privatization in Oman in this sensé is différent from privatization of public enterprises in the former 
bloc of Eastern Europe, where state-owned companies were privatized as a resuit of the fall of 
communism; and the movement from command économies to market system économies it is also 
différent from privatization in western Europe such as the UK, were publicly-owned companies were 
viewed as becoming a burden on the state so the government decided to sell them to the private sector. 
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sector and gas associated with oil, was used as fuel into electricity production and was 

used to meet the energy demand for energy intensive activities. It also resulted in the 

establishment of oil refining activities to meet the domestic market demands of 

petroleum products. The gas associated with oil production also made it feasible to 

establish a petrochemical industry, the output from which was used as feedstock into 

producing petrochemical products. The forward linkage ofthe oil sector made important 

contributions to the development of the manufacturing sector and its share in G D P . 

More specifically, the first direct forward linkage of the oil sector came through the 

development of oil refining activities. Refining capacity expanded from 18,000 barrels 

in 1985 to 31,000 barrels in 2006. Natural gas production increased from 141 thousand 

cubic feet in 1985 to one million cubic feet in 2006. The second direct forward linkage 

ofthe oil sector came through the development ofthe petrochemical industry. The value 

of petrochemical production increased from 0.7 billion U S D in 1993 to 3.7 billion U S D 

in 2006, at constant 2000 prices. O m a n followed a cautious approach towards resource-

based industrialization (RBI), because of the huge capital investments in such projects 

and market risks involved. Nevertheless, the development of resource based industries, 

though small, was in terms of its contribution to G D P share, an important aspect of 

using oil resources to diversify the sources of income and accelerate the pace of 

industrialization. 

3.7.3 Backward Linkages 

The backward linkage ofthe oil industry refers to the kind of inducement/pressure the 

oil sector créâtes in the domestic economy to cater for its needs and requirements of 

goods and services and its input requirements. Because of the capital intensive nature 

and technological requirements of the oil sector which are beyond the capability of 

Omani economy, the oil sector activities induce service-related activities to cater for the 

oil sector requirements, such as contracting, transportation and gênerai logistics. 

Because of lack of data, it is difficult to give accurate account of oil service-related 

activities. However, the oil sector in O m a n employs around 6,000 Omani and non-

Omani workers, while the service sector that supports the oil industry employs around 

12,000 Omanis and non-Omanis. During 1981-1986 when oil prices dropped, oil sector 

related services were also affected and a large number of foreign and Omani workers 

were made redundant. W h e n oil prices increased, oil sector related activities 
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experienced a healthy growth and a large number of foreign and Omani workers were 

employed. 

The fourth linkage associated with oil resources is consumption linkage. This linkage 

refers to the effect of increased consumption resulting from oil income. The linkage 

theory suggests that increased consumption may increase demand for imports, but also 

encourages local agents to manufacture consumer products to meet this increased 

demand. Manufactured goods, including consumer goods, increased from less than 1 % 

in 1980 to 8 % of G D P in 2006. The drop of oil exports in 1986-1999 was associated 

with an increase in non-oil exports, while the rate of import growth declined. In 

addition, a décline in import growth and the development of other sectors, including the 

growth of import competing industries encouraged the development of the non-oil 

sector and non-oil exports that also enjoyed direct government support. 

However, as mentioned above in section 2.4, the increase of manufactured goods was 

largely driven by the oil refinery products and L N G (hydrocarbons), with consumer 

goods production still limited. Manufacturing growth directiy linked to an increase in 

consumption demand that could be attributed to an increase in the manufacturing 

capabilities ofthe economy away from oil was around 4 % of G D P in 2007. 

3.8 LINKAGES OF THE MANUFACTURING SECTOR IN OMAN 

A survey ofthe "manufacturing industries" conducted in 2006 by the Ministry of Trade 

and Commerce covered large and médium industries which employ more than 10 

workers, leaving industries with 9 or less workers out of the survey. Moreover, the 

survey did not cover the minerai industry, including the oil sector. Hence, for a full 

contribution ofthe manufacturing sector to G D P , the O m a n Statistical Year Book is the 

best source. 

The Ministry has summarized the manufacturing sector in Oman into 15 industries out 

of 467 (see Table 3.5). The number of employées in the sector was about 35,000 

workers or about 1 9 % ofthe total work force, of which 6 2 % were expatriâtes. The 

biggest employer was the non-metallic minerai products sector that catered mainly for 

the constmction industry, employing about 2 3 % of the sector, of which 3 2 % are 
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Omanis. The second largest employer was the food and beverage sector, employing 

2 1 % of the manufacturing sector, of which 4 5 % are Omanis (the biggest Omani 

employer). Fabricated métal products came third in the rank, employing about 9% ofthe 

manufacturing sector. Refined petrol products employed 0.03% of the sector, however, 

the percentage of Omanis working for the sector was 73%. Chemical and chemical 

products employ 0.04% ofthe sector, of which 4 6 % were Omanis. 

Table 3.5: Manufacturing sector (number of employées and cost of material input), 2005 

Sector 

Food Products/Beverages 

Paper/Paper Products 

Printed Materials/Recorded 

Media 

Refined Petro. Products 

Chemicals/Chemical Products 

Rubber/Plastics Products 

Other Non-Metallic Minerai 

Products 

Basic Metals 

Fabricated Métal Products 

Machinery/Equipment 

Electrical Machinery/Apparatus 

Médical, Precision/Optical 

Instruments 

Motor Vehicles, Trailers/Semi-

Trailers 

Furniture, Manufacturing 

Other Industries 

Number of 

employées 

7424 

555 

1440 

1157 

2086 

1593 

8114 

1206 

3236 

679 

989 

59 

365 

3068 

2920 

% o f Omani 

44.69 

45.05 

35.69 

72.86 

45.73 

35.34 

32.27 

54.39 

30.62 

39.91 

47.02 

50.85 

27.40 

29.56 

40.55 

Cost of material 

input (USD) 

469,361,231 

22,704,727 

19,144,818 

1,509,900,270 

133,572,951 

58,556,488 

154,989,192 

193,488,738 

54,360,551 

23,093,395 

126,785,652 

3,248,800 

829,662 

47,958,743 

26,697,787 

% of Omani 

32.65 

9.15 

47.55 

97.00 

45.23 

23.90 

72.15 

24.44 

50.02 

32.46 

14.49 

8.15 

99.72 

45.73 

42.00 

Source: Ministry of Trade and Commerce, Yearly Industrial Statistical Book, 2005. 

3.8.1 Backward and Forward Linkages ofthe Manufacturing Sector in Oman 

Linkages calculions show that motor vehicles, trailers/semi trailers have strong 

backward and forward linkages (they have the least amount of imported content with 

about 100% of domestically produced content material) (see Table 3.6). Thèse results 
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confirm the view that industrial products, especially heavy industries have strong 

backward and forward linkages. This, however, does not mean that O m a n was 

producing any motor vehicles, rather O m a n was manufacturing most of its requirements 

of semi-trailers, which came under the same classification as motor vehicles.19 Further, 

it is expected that semi-trailers would have strong backward and forward linkages 

because the input material (the métal) is available locally and output (the semi-trailers) 

are manufactured as semi finished products for tracks and long vehicles. 

Paper and paper products come second to motor vehicles, trailers/semi-trailers with 

strong backward and forward linkages. This is perhaps expected given that most, if not 

ail, goods need paper products at some stage. Third, came rubber and plastic products, 

showing almost just as much as the semi-trailer industry in strong backward and 

forward linkages. In addition, the mbber and plastic industry has more inter-industry 

links than the semi-trailer industry. The sector has inter-industry links with 9 other 

industries and the semi-trailer industry has inter-industry links with one industry only, 

and that is the fabricated métal products (indicating that it could be catering mainly for 

that particular industry). Furniture production and electric machine production and 

printed materials/recorded média show strong backward linkages but very little forward 

linkages. This resuit indicates that furniture and electric machine production and printed 

materials/recorded média m a y be semi final products and go mainly to final users or 

consumes. Refined petrol products show weak backward and forward linkages 

indicating that they cater mainly to final users or consumers. Chemical and chemical 

products have weak backward linkages but stronger forward linkages. Thèse results are 

expected also and indicate that chemical and chemical products are used by many other 

industries as an input, but use little input or purchase very little products from other 

industries in O m a n . Finally, food and beverages products show very insignificant 

backward and forward linkages. Thèse results mean that food and food products are 

mainly imported and the O m a n food industry does not have strong linkages to other 

industries in O m a n . It would have been feasible or expected for the food industry to 

grow and create strong backward and forward linkages, given the historié importance of 

Because of the significant linkages the industrial sector créâtes, as confirmed by statistic estimation, 
development economists were optimistic about the future of industrial-based économies to develop fast 
and catch up with the developed world. 
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the agriculture sector in O m a n that might have induced food processing and food 

production. 

Table 3.6: Linkage of the manufacturing sector in Oman, 2005 

Industry 

Food Products/Beverages 

Printed Materials/Recorded Media 

Paper/Paper Products 

Refined Petro Products. 

Chemicals/Chemical Products 

Rubber/Plastics Products 

Other Non-Metallic Minerai Products 

Basic Metals 

Fabricated Métal Products 

Machinery/Equipment 

Electrical Machinery/Apparatus 

Médical, Precision/Optical Instruments 

*Motor Vehicles, Trailers/Semi-Trailers 

Furniture, Manufacturing 

Other Industries 

Backward linkage 

0.0788 

0.8902 

0.9988 

0.0915 

0.0300 

0.9720 

0.2831 

0.0245 

0.7402 

0.2058 

0.8844 

0.1897 

1.0000 

0.7572 

0.0827 

Forward linkage 

0.0019 

0.0000 

0.9988 

0.0127 

0.6847 

0.9466 

0.0238 

0.4264 

0.6598 

0.1751 

0.0171 

0.0000 

1.0000 

0.0000 

0.4558 
Note: Following Jones (1976) w e estimate the backward linkage as the ratio ofthe sectors intermediate 

inputs to total value of production, nij=J—— where, xij is the number of units of commodity / used in 
Xj 

the production of xj units of commodity j and the and the forward linkage as the ratio of inter-industry 

Y. Xij 

demand to total demand, FU=J-— where, z, is the sum of inter-industry / (zxij ) and final demand ( Y< ) 
Zi j 

for commodity i (see Section 3.9). 

* The strong backward and forward linkage of Motor Vehicles, Trailers/Semi-Trailers industry that is 

clear from the table is expected given that O m a n produces most of its requirements of semi-trailers, which 

came under the same classification as motor vehicles. Further, it is expected that semi-trailers would have 

strong backward and forward linkages because the input material (the métal) is available locally and 

output (the semi-trailers) are intermediate products (manufactured for tracks and long vehicles) (see also 

section 3.8.1) 

3.9 STAPLE/LINKAGE THEORY ESTIMATION 

Studies of linkages have looked at the production linkages of an economy or input-

output matrices to estimate the forward and backward linkages of économie sectors, 

while ignoring other multiplier effects of an économie activity. For example, 

Youtopoulos (1973) tested the linkage hypothesis by looking into input-output tables to 

20 
As will be discussed later in chapters 4 and 5, the agriculture sector does not appear to participate in the 

mainstream economy. 

84 



estimate the backward and forward linkages of the production stmcture, while ignoring 

the multiplier and indirect possible linkages that an économie activity could induce. 

Laumas (1976) discussed the weighting problems in testing linkage hypothèses, while 

in actual fact his paper investigated the weighting problems in testing production 

linkages only. Jones (1976) acknowledged the problems of estimating linkages of 

économie activities using input-output tables, but suggested using the inverse of column 

sum of input tables to measure direct and indirect linkages of the backward linkage of 

an industry and the use of the of the inverse of row sum of the output table to estimate 

the forward linkage of an industry. 

Quantitative analysis uses input-output tables to measure production linkages (forward 

and backward). So direct backward linkages for the jth sector is measured by 

calculating the ratio of its intermediate inputs in the total value of production: 

BLj = -± . (3.3) 
Xj 

X 
where, Xij is the number of units of commodity /' used in the production of . units of 

commodity j. 

Direct forward linkages for the ith sector is measured by calculating the ratio of its 

inter-industry demand to total demand: 

FLi = ^ . (3-4) 
Zi 

where, Zi is the sum of inter-industry / ( £ * # ) and final demand (Yi) for commodity 
j 

i. 

To capture both direct and indirect forward linkage affects, Jones suggested calculating 

intermediate sales as a share of total sales including final demand, so for the jth sector: 

TLj=^a*ij. (3.5) 
i 

where, a * ij is total sales. 
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Hirschman formulated his linkage theory or "unbalanced growth" theory as an 

alternative to the hypothesis of the "big push" or "balanced growth" of Rosenstein-

Roden (1943). Central thèmes in both doctrines are the importance ofthe inducement 

mechanism and complementarities to stimulate the development process. Both 

hypothèses suggest that lowering the cost of technology is vital for any industrialization 

to take place. However, the unbalanced growth model stresses the central rôle of a 

leading économie activity to induce investment décisions and lower the cost of 

industrialization. 

Hirschman suggested the following order of priorities for industrialization: 

• high backward linkage and high forward linkage; 

• high backward linkage and low forward linkage; 

• low backward linkage and high forward linkage; and 

• low backward linkage and low forward linkage. 

Before embarking on further empirical investigation, it is useful to ask several questions 

that would help us define and understand the nature ofthe relationship between the oil 

and non-oil économies. The first question to be asked is how independent non-oil sector 

activities are of the oil extraction activities? A n important aspect of natural resource 

dependence is the lack of a self-sustaining productive base, so the second question to be 

asked is how diversified the non-resource sector activities are? Answering thèse two 

questions is very critical because the lack of a self-sustaining and diversified productive 

base threatens the économies of resource dépendent nations when revenues fall or when 

the stock of resources are exhausted. Examining the linkages and directional 

relationship between the resource and the non-resource sectors, therefore, increased our 

understanding of the dynamics of natural resources and their impact on the différent 

sectors of the economy. Measuring the linkages between the resource and the non-

resource sectors by V A R and cointegration méthodologies would revealed the nature of 

interactions and the dynamics between natural resources and other sectors of the 

economy. 
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The staple/linkage approach is the most suitable framework of analysis for our study. 

The production function is not an adéquate approach to understand the story of oil 

discovery and its impact on the non-oil sectors activities. The production function 

approach would clearly suggest that the economy has been growing and the standard of 

living has increased by bounds and leaps. W e are not suggesting otherwise, indeed oil 

revenues have enabled the governments of the région to pursue ambitious development 

programmes that have had a clear and positive impact on livelihoods, including a 

higher standard of living and better health. However, besides G D P and per capita G D P , 

growth, w e are interested in development of the non-oil economy. The reason being, 

once oil resources are exhausted, the non-oil economy's ability to grow will détermine 

the level of G D P growth and the standard of living that is sustainable. But the 

production function does not address this. 

Hence, this study used VAR and cointegration techniques to test for linkages between 

the oil and the non-oil sectors in O m a n for the period 1967-2007. Furthermore, the 

study measured fiscal linkages and explored how ail linkages interacted and influenced 

the development process ofthe economy. 

The second step in our analysis was to look for directions of causality between the 

resource and the non-resource sectors. In order to do that, w e used the Granger 

causality test, which is useful in two ways: first, to see if the results support our V A R 

and cointegration findings; and second, the test helps to explain how changes in the oil 

sector might affect the non-oil sectors in Oman. 

3.10 CONCLUSION 

To summarize this exposition ofthe literature, four major linkages have been identified 

following resource discovery or better terms of trade. The first major linkage is 

associated with the direct économie impact of the resource on the economy. The 

revenue is channelled to the economy through increased consumption, increased ability 

to import capital goods and higher levels of savings. 

The second major linkage is associated with the international price of the resource. 

Researchers recognise the importance of oil in minerai dépendant nations and there is an 
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expanding interest on the impact of oil price movements on the macroeconomic 

dynamics of the Gulf Coopération Countries (GCC). This research will expand our 

understanding on h o w oil price changes could impact G D P growth, the exchange rate or 

government revenue in Oman. 

The third économie linkage of the minerai sector is the 'the resource curse theory' or 

'Dutch disease' linkage. According to the Dutch disease theory, countries with abundant 

natural resources, minerais in particularly, suffer from four major symptoms: first, 

exchange rate appréciation; second, a décline in the manufacturing sector; third, a boom 

in the service sectors; and fourth, a labour shift from the manufacturing sector to the 

services sector and the resource extraction sector. In économies where natural resources 

are owned by the state, the resource curse is channelled to the economy through 

government expenditure and the governance of resource income. 

The fourth linkage is also associated with the économie impact of the resource on the 

economy, but through the multiplier effect of the resource activity on the economy. 

This impact is channelled to the economy through fiscal and production linkage. Fiscal 

linkages are concemed with the impact of government expenditure on national output, 

while production linkages investigate the forward and backward linkages that resuit 

from minerai extraction activities. Production linkage theory tries to estimate the 

backward linkage (the supplying industry) and forward linkage (the demand industry) to 

natural resource sector activities. 
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CHAPTER 4. 
INTERNATIONAL OIL PRICES, GDP, GOVERNMENT 

REVENUE AND DUTCH DISEASE 

OU isfantastic and induces fantasies. [...] it created, in practice, a 

culture of miracles... Oil wealth had the power ofa myth. 

José Ignacio Cabrujas, Venezuelan writer, director and actor, quoted 

from Coronil (1997) 

AU in ail, I wish we had discover ed water. 

Shiek Ahmed Zaki Yamani, quoted from Ross (1999) 

4.1 INTRODUCTION 

Interest in the impact of oil resources on the économie performance of oil producing 

nations can be traced back to the early 1970s, following the dramatic quadrupling of 

international oil prices in 1973. The récent économie performance of Gulf Coopération 

Council (GCC) and the large fiscal and current account surpluses in the wake of another 

oil price hike since 2003 revived the interest in the impact of minerai resources on 

domestic output, fiscal policy and other macroeconomic indicators (Setser 2007; 

Strasky, Adolf et al. 2008). The debate has evolved around the impact ofthe oil sector 

on the non-oil sectors and the fiscal dependence on oil income. This research is 

particularly relevant to the increasing interest on the impact of oil price movements on 

the macroeconomic dynamic ofthe G C C countries. This is specially the case since it is 

going to investigate into détails, how oil price change impact G D P growth, exchange 

rate or government revenue in Oman. 

Further, many cross-country studies provide évidence of the adverse effects of the 

resource export boom to exporting countries because ofthe Dutch disease (Gelb 1988; 

Auty 1993; Sachs and Warner 2001). Other régional studies ofthe Middle East and 

North Africa ( M E N A ) région have estimated lost opportunities because of currency 

appréciation (a Dutch disease symptom) (Nabli and Veganzones 2002; Nabil, Relier et 
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al. 2004). According to the latter authors, because of currency overvaluation during 

1970-99 in the M E N A région, the ratio of exports to G D P was reduced by 1 8 % on 

average per year. 

Other récent work in the région has suggested that the exchange rate has not been 

affected by the oil export boom to the extent it has been indicated in the past. According 

to Setser (2007), the G C C real effective exchange rate has not been appreciating in 

response to international oil price increases. Setser found that the exchange rate in the 

majority of the G C C dropped by 2 2 % during 2001-2006, despite the significant 

international oil prices increases. 

This chapter is organised as follows. Section 4.2 spécifies the objective ofthe chapter. 

Data and the methodology used to establish the link between oil price movements and 

G D P growth, government revenue and the exchange rate are discussed in Section 4.3. 

Section 4.4 présents the results ofthe time séries analysis ofthe investigated variables, 

that is, the oil price movements and G D P growth, government revenue and the 

exchange rate. The Dutch disease and its possible impact on G D P sectors, the non-

traded sector (services), labour market, and exchange rate is discussed in Section 4.5, 

and Section 4.6 offers a summary ofthis chapter. 

4.2 OBJECTIVES OF THIS CHAPTER 

Using the historical data as évidence in Chapter 2 dealing with the Oman economy, we 

argued that the oil and service sectors have dominated the economy and that 

government spending policies have influenced the size and the overall demand of 

domestic economy. Further, the chapter hypothesized that government policies are 

increasing the size of national output through fiscal expansion policy, oil resources 

extraction, and the provision of social services and basic infrastructure. This is not 

sustainable because of their strain on the country's financial assets and the compromise 

of future générations' resources. This chapter examines firstly the impact of oil price 

movements on G D P , exchange rates and fiscal revenue. Once the links between oil 

income, G D P , exchange rate and government revenue are established, and the dynamics 

ofthe effect ofthe oil price on économie output and fiscal revenues are understood, the 

next section explains the relationship between oil income and the exchange rate, the 
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manufacturing sector, the service sector, and labour (the four symptoms of the Dutch 

disease). 

The second objective of this chapter is to investigate Dutch disease and its possible 

effect on the economy. The prominent rôle and size of services in the economy, coupled 

with a décline in the size of the agriculture and fisheries sector and the small 

contribution of the manufacturing sector to the economy, suggest that the Omani 

economy is suffering from Dutch disease. Indeed, the Omani Fifth Five-year 

Development Plan warned that the "bias" towards the production of services is the 

resuit of high currency appréciation and that is one of the symptoms of Dutch disease 

(1997). To build a complète picture and understanding ofthe transmission channels of 

oil resources into the economy, this chapter investigates the possible impact of Dutch 

disease on the national output. 

According to Dutch disease theory, countries with abundant natural resources, minerais 

in particular, suffer from four major symptoms: exchange rate appréciation, a décline in 

the manufacturing sector, a boom in the service sectors and a labour shift from the 

manufacturing sector to the services sector and the resource extraction sector (Corden 

and Neary 1982). Dutch disease has also been linked to other négative outcomes 

associated with a resource boom, such as rent-seeking activities and corruption 

(Mehlum, Moene et al. 2002; Stevens 2003). 

We focused on thèse four major économie symptoms of Dutch disease in answering the 

following questions: 

• Has the Omani economy suffered from Dutch disease? 

• Besides the oil sector, why did services beemme the other major économie 

activity? What is the link between services and Dutch disease in Oman? 

• Did the traded sector, including the manufacturing and agriculture and fisheries 

sectors, décline as a resuit ofthe oil sector boom? 
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4.3 DATA AND METHODOLOGY 

The time séries data used in this section was gathered from the IMF's International 

Financial Statistics, the World Bank's World Development, the Oman Statistical Year 

Books and various govemmental/national institutions in Oman, and it covers annual 

séries from 1970 to 2006 for the variables GDP, government revenue and the exchange 

rate. The data was further transformed from nominal to real terms using price deflator 

index (consumer price index 2000). International oil prices were sourced from Oman's 

Statistical Year Books and the Omani Ministry of Finance and compared with the 

International Energy Agency (IEA) price information. 

To investigate the link between oil price shock and GDP growth, government revenue 

and the exchange rates, we applied a cointegration and error correction model technique 

that captured both long-run and short-run dynamics of oil price shocks. The long-run 

and short-run impacts of oil prices on Oman's macroeconomic environment are critical 

to understanding the linkages and transmission channels of oil resources into the non-oil 

economy. In addition, such understanding would help policy makers in Oman in 

prescribing the proper policy to achieving diversification and lessening économie oil 

dependence. 

The VAR and cointegration approach proceeded in four steps. In the first step, variables 

were selected for the data generating process (DGP). The time séries ofthe individual 

variables were then investigated for deterministic and stochastic trends, and structural 

changes. A standard practice in the literature is to first test the individual variables for 

stationarity using the augmented Dickey Fuller (ADF) procédure. The ADF test is based 

on the following équation with constant and trend: 

m 

Ay,=a0+j3t + (p- \)y,_, + é?£ Ay, _, +e, (4.1) 
/=i 

where Ay, = y, - v,_, , y is the variable we are testing, m is the number of lags and e, is 

stochastic error term. The A D F can also be constmeted without a constant or trend as: 

m 

4 v , = # M + 0 £ 4 v M + * f
 (4-2) 

;=1 

where S = (p-\) . 
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The hypothesis is: H0:ô = 0(unit root) 

H 1 : Ô ^ 0 

If t*>ADF critical value then w e cannot reject null hypothesis, i.e. unit root exists. If 

t*<ADF critical value then w e reject the null hypothesis, i.e. unit root does not exist. 

If the stationary test showed that ail ofthe variables were stationary I (0), then a VAR in 

levels could be estimated. If, however, the variables are non-stationary and integrated of 

the same order, a cointegration V A R model was used. 

In the second step, a VAR in levels was estimated. VAR models were developed to 

avoid the problems associated with the endogenous/exogenous assumptions (Sims 
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1980). The method treats each variable in the équation as the resuit of its own lags and 

the lags of ail other variables in the model. Following Asteriou (2006), V A R régression 

can take the following form: 

y* = Po + A i A-i + «i Î I-I + "i, (4.3) 

y2, = A o + A i J V I + a2i >Vi + w2, (4.4) 

and équations (4.3) and (4.4), can be written as: 

'y»} 
y 2, 

V ) 

-

'B \ 
Ao 

V ) 

+ 
'Pu 

«21 

V 

au" 

A, 
J 

(v > 

y2,-i 

V J 

+ 

ru \ 

u2l 

V ) 

y, = Po+fty,-x+u, (3.6) 

In the third step, a reduced rank of cointegrated VAR was estimated in levels to identify 

the cointegrating vectors and estimate the parameters of the long-run relationship. In 

this process, w e imposed restrictions on the rank to ensure that the cointegration space 

imposed on the V A R model was such that the restricted long-mn matrix was identified 

for a spécifie rank identity. In addition, the imposed restriction allowed us to test and 

provide évidence of the long-run relationship between our variables, and how the 

independent variables influenced the dépendent variables. 

21 

Such problems include the limits of économie theory to specify dynamic identifies among the estimated 
variables, and the side of endogenous variables may be présent in both sides of an équation. 
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In the fourth, and final, step the cointegrating V A R was transformed into a vector error 

correction model ( V E C M ) . V E C M captures the changes of the short-run dynamics of 

the estimated variables, while it restricts the long-mn behaviour of the variables. 

According to the theory, the error correction mechanism or "equilibrium error" captures 

the speed of adjustment towards a long-run equilibrium state (Charemza and Deadman 

1992). Since we investigated more than two variables in our models, we used the 

V E C M Johansen maximum likelihood (ML) cointegration technique to détermine the 

possible number of long-run relationships in our variables. The Johansen procédure 

makes use ofthe p coefficients to dérive long-run equilibrium and the a coefficients or 

the error correction term that measures the speed of adjustment towards long-term 

equilibrium. As explained by Asteriou (2006), the procédure is based on the V A R 

method of cointegration and the V E C M équations can be expressed as: 

x, =Alxl_l +u, (4.7) 

Ayl=(A1-I)x,_,+ul (4.8) 

Ax, =Ylx,_]+ul (4.9) 

where ,Y\ = (AX -I) and in a system of g variables x, and ut are g*l vectors, Ai is a 

g*g matrix of parameters and / is a g*g identity matrix. 

4.4 OIL PRICE, GDP AND GOVERNMENT INCOME: TIMES SERIES 
ANALYSIS 

Since domestic production has been dominated by the oil sector, oil revenues accounted 

for most of the govemment's revenues and oil exports have been the most important 

export commodity, it is likely that there would have been strong relationships between 

Oman's G D P , exchange rate, fiscal revenues and the price of oil. Looking at figures 4.1 

and 4.2, it is difficult to draw definite conclusions about the relationship between oil 

price, G D P , government revenue and exchange rates. 

Although the GDP and government revenue variables have not been as volatile as the 

oil price, they seem to have followed oil price trends. Like oil prices, G D P and 

government revenues experienced sharp increases during 1970-1983, followed by more 

sharp increases during 2001-2006, again in line with oil prices movements. The 

exchange rate did not seem to be linked to oil price movements at ail. In fact, the real 
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exchange rate has been depreciating since 1974, except in 1991 where it increased by 

0.4%. Like most G C C countries, O m a n has been pegging its exchange rate to the U S 

dollar to contain inflationary pressures and provide domestic currency stability (Omani 

Ministry of National Economy 1984-2006).22 

Figure 4.1: GDP, government revenue and real exchange rate, 1970-2006 

40000 

35000 

g 30000 

g 25000 

| 20000 

15000 

10000 

5000 

0 — — 

• 

L. : 

wP' 
"̂  ~Y~ 

~ ' 

• • 

•TTjT ~" 

• — — 

^ ' 

r ~ 
* ^ 

™ , 

7 

6 

5 

4 

3 

2 

1 

0 

O 
si 
O 
(AI 

L. 

E 
es 
U 
X 

W 

© J N ^ - v o o O O t N ^ - O O O O J N T r p O O O O ^ N T v © 
r - - r - ~ r ^ r ^ i - ^ o o o o o o o o o o o ^ o o ^ o ^ O i O o o o 
^ , O ^ C ^ G s C v O s G N O s O v C s C v C ' ' C s C s O s © 0 © © 
— — — — — — — — — _ _ — — —i — < N < N f N f N 

•GDP Gov. Revenue XR(USD/RO)? (right axis) 

Note: X R is exchange rate. 

Sources: Statistical Year Book, Oman, various issues; for the exchange rate E R S International 

Macroeconomic Data Set. 

Figure 4.2: International oil price, 1970-2007 
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22 USA$= 0.3457 Rial Omani in 1974 to 1985 and 0.3845 Rial Omani since 1986. 
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4.4.1 Oil Dependency: Long-term and Short-term Empirical Investigation 

Cointegration and vector error correction models (VECM) were used to examine the 

long-mn relationship effect and short-run dynamics of oil prices and exchange rate 

changes on G D P and government revenues. The test provided empirical évidence on the 

long-term relationships between real G D P , real government revenues and real exchange 

rate to oil prices. The list of variables and their abbreviations are listed in Table 4.1. 

Table 4.1: Définition of variables 

Variable 

LGDP 

LGOVREV 

LRXR 

LOIL 

Abbreviation 

Logof real GDP 

Log of real government revenues 

Log of real exchange rate 

Log of real oil price 

First w e tested our variables for stationarity using the augmented Dickey-Fuller (ADF) 

(1979) test and then used the results to look for inter-sectoral relationships between our 

variables. The A D F test results suggested the présence of unit root in ail variables. 

Nevertheless, in levels w e cannot reject, the null hypothesis that the variables are not 

stationary. However, when w e differentiate our variables, they become stationary, and 

therefore the null hypothesis was rejected in favour ofthe alternative hypothesis. Hence, 

our variables were integrated of first order 7(1) (see figures 4.2 and 4.3). 

Table 4.2: Dickey Fuller unit root test 

Levels 

LGDP 
LGOVREV 
LRXR 
LOIL 
5 % critical value 

First différence 

LGDP 

LGOVREV 

LRXR(lagl) 

LOIL 

5 % critical value 

Constant and 
1 

-2.34 

-4.96 

-2.59 

-2.48 

-3.54 

-3.82** 

-7.96* 

-5.00* 

-5.37* 

-3.56 

Constant 
2 

-0.22 

-2.92 

-0.66 

-2.50 

-2.96 

-3.92** 

-8.17* 

-5.02* 

-5.36* 

-2.96 

Non 
3 

1.48 

2.76 

-2.30 

1.20 

-1.95 

-2.27** 

-6.93* 

-2.83** 

-4.99* 

-1.95 

Note: * and ** donates significance at 1% and 5 % levels. 



Figure 4.3: Variables in levels and after first différence, 1970-2006 

Note: D indicates differentiated variable. 

In Figure 4.3, G D P and government revenue seem to be positively correlated with oil 

price trends. Notice how the fluctuation in oil prices affected G D P and government 

revenue. O n the other hand, the exchange rate does not seem to have followed oil price 

movements and has not experienced similar fluctuations, like the previous three 

variables. The real exchange rate graph shows that it has been depreciating since 1975. 
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4.4.2 Long-run Estimation: VAR and Cointegration 

To examine the long-mn relationship in our variables, we performed cointegration and 

vector error correction ( V E C M ) procédures to capture the évolution and dynamics of 

our variables, namely: G D P , government revenues, real exchange rate and oil price. In 

line with the récent literature, w e treated the oil price as a weakly exogenous variable or 

as a 'long-mn forcing' variable that has a direct impact on output, but oil price is not 

affected by non-oil sector variables and it is influenced by non-endogenous factors 

(Pesaran, Shin et al. 2001). However, w e performed a cointegration test first, to 

détermine the possible number of long-mn cointegrating vectors. The unrestricted 

cointegration rank trace is reported in Table 4.3. 

Table 4.3: Unrestricted cointegration rank test (trace) 

Séries: LGDP L G O V R E V LRXR LOIL 
Hypothesized no. 
CE(s) 
None * 

At most 1 * 

At most 2 

At most 3 

of Eigenvalue 

0.83 

0.50 

0.42 

0.18 

Trace statistic 

105.31 

47.24 

24.59 

6.61 

0.05 Critical 
value 
63.88 

42.92 

25.87 

12.52 

Prob.** 

0.00 

0.02 

0.07 

0.39 

Notes: * Dénotes rejection ofthe hypothesis at the 0.05 level. 
**MacKinnon-Haug-Michelis (1999) p-values. 
Trace test indicates 2 cointegrating équations at the 0.05 level. 

Unrestricted cointegration rank test (maximum Eigenvalue) 

Hypothesized no. 
CE(s) 

None * 

At most 1 

At most 2 

At most 3 

of Eigenvalue 

0.83 

0.50 

0.42 

0.18 

Max-Eigen statistic 

58.08 

22.65 

17.98 

6.61 

0.05 critical value 

32.12 

25.82 

19.39 

12.52 

Prob.** 

0.00 

0.12 

0.08 

0.39 

Notes: Max-eigenvalue test indicates 1 cointegrating équation at the 0.05 level. 
* Dénotes rejection ofthe hypothesis at the 0.05 level. 
**MacKinnon-Haug-Michelis (1999) p-values. 

A trace of cointegration indicated that there are two long-run relationships in our 

variables. To use V A R language, w e rejected the null hypothesis of (K=0) and our test 

suggested that w e have two cointegrating vectors (K=2), though the m a x i m u m 

Eigenvalue test indicated that there is one cointegrating long-run relationship in our 

variables, because both tests are used equally in the literature, and according to Toda 

(1994) trace results in case of a small number of samples is better. Further, Lutkepohl, 

Saikkonen et al. (2001) found that the results of both tests are similar. W e were 
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interested in understanding the effect of oil prices and exchange rates on G D P and 

government revenue, so in the first équation w e normalized the p-vector for G D P and 

assumed that government revenue was not a relevant factor in explaining the national 

output, so w e set government revenue variable to zéro. In the second équation, we 

normalized the p-vector for government revenues and we assumed that the exchange 

rate was not a relevant factor in explaining government receipts, so we set the exchange 

rate to zéro. 

The results suggested that the exchange rate variable was negatively correlated to G D P 

growth and in the second régression the G D P variable was significantly négative to 

government revenues. Thèse results were not as expected for the exchange rate and 

government revenue in relation to G D P (see Table 4.4). 

Table 4.4: Long-run equilibrium, oil price change and G D P , and government revenue 

Cointegrating équation Cointegration équation 1 Cointegration équation 2 
LGDP(-l) LÔÔ -0.47* 

(0.06) 
[-7.29] 

LGOVREV(-l) 0.00 1.00 
LRXR(-l) 2.47* 0.00 

(0.09) 
[27.71] 

LOIL(-l) 0.10*** -0.54* 
(0.05) (0.09) 
[1.74] [-6.27] 

C -11.67 -2£1 
Notes: *, ** and *** indicate statistical significance at the 1%, 5 % and 1 0 % levels respectively. 
Standard errors in ( ) and t-statistics in [ ]. 
Note also that when written in proper équation order, the sign ofthe variables will reverse. This should be 
taken into account for correct interprétation. Figures given directiy reflect results taken from the program. 

We re-ran our test but this time we set the exchange rate and government variables to 

zéro in the first équation (GDP équation), and in the second équation (government 

revenue équation) we set the exchange rate and GDP to zéro. We found two long-run 

cointegration vectors for GDP and government revenues in the following form (see also 

Table 4.5): 

gdp, = Q.26oilprice, + 0.05time + 6.50 (4.10) 

govrev, = 0.57oilprice, + 0.03time + 5.24 (4.11 ) 
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Table 4.5: Long-run equilibrium, oil price change and GDP, and government revenue 

Cointegrating équation Cointegration équation 1 Cointegration équation 2 
LGDP(-l) LÔÔ ÔTÔÔ 
LGOVREV(-l) 0.00 1.00 
LRXR(-l) 0.00 0.00 
LOIL(-l) -0.26*** -0.57*** 

(0.065) (0.09) 
[-4.18] [-6.32] 

@TREND(70) -0.052*** -0.027*** 
(0.00) (0.00) 
[-17.84] [-6.54] 

C I6J51 -5̂ 25 
Note: *** indicate statistical significance at 1%. 
Standard errors in ( ) and t-statistics in [ ]. 
Note also that when written in proper équation order, the sign ofthe variables will reverse. This should be 
taken into account for correct interprétation. Figures given directiy reflect results taken from the program. 

On the long-run, oil price had a positive impact on GDP and government revenues. The 

first and second long-run équations state that a 1 0 % increase in oil prices caused 2.6% 

growth in G D P and 5.7% increase in government revenues. A s expected, the impact of 

oil price changes on both variables was positive. It was also expected that government 

revenues were more affected by oil price fluctuations because of heavy reliance on oil 

income proceeds. 

The question asked at that point was, what about the exchange rate? How did the 

exchange rate affect G D P ? The exchange rate movement did not have much effect on 

G D P . This low impact of exchange rate on G D P can be explained by the overwhelming 

size of crude oil exports and the small contribution of non-oil output to exports. The 

international market demand for oil has not been affected by exchange rates because of 

the low price elasticity of demand for energy. A n d although, non-oil exports output 

contribution to total exports increased from virtually zéro in 1970 to 3 3 % in 2006, it 

was not affected by exchange rate movements (see Figure 4.4). In addition, as évident 

from Figure 4.1 the exchange rate has been depreciating and would not have had a 

négative impact on G D P output. 
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Figure 4.4: Oil and non-oil exports (percentage contribution), 1971-2006 
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Source: Statistical Year Book, Oman, various issues. 

4.4.3 Short-run Dynamics 

We examined the short-run fluctuations by a vector error correction model (VECM). 

The error correction model (ECT) was used to understand the dynamics of short-run 

equilibrium between variables and the impact of a sudden change/shock on the system. 

As expected, the error correction term (ECT) that captures the speed of adjustment to 

equilibrium is statistically significant and négative for the G D P and government 

revenue régressions. Hence, the two régressions support the cointegration results (see 

Table 4.6). Note that w e perform various diagnostic checks for residual 

heteroscedasticity and autocorrélation problems. From the statistics given, w e note that 

our estimation results are free from the theoretical and estimation problems of 

heteroscedastisity and autocorrélation problems. The results from the Jarque-Bera test 

also show the residuals are normally distributed. The reported error correction 

parameters are -0.65 and -0.41 for the G D P and government revenue équation 

respectively. This indicates that at time t (current period), more than 6 5 % of the 

déviation from the long-mn equilibrium at time M (previous period) in the G D P 

variable was corrected. The error coefficient for the government revenue variable 

showed a 4 1 % movement back towards equilibrium, following the oil price shock. In 

addition, our test suggested that a 1 0 % oil price movement upwards in the short run was 

associated with a 1.7% increase in government revenue, confirming the close 

dependency of government revenue on oil income. 
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Table 4.6: Short-run equilibrium, oil price change and G D P , and government revenue 

Error correction 
Cointegration équation 1 (ECT) 

Cointegration équation 2 (ECT) 

D(LGDP(-1)) 

D(LGDP(-2)) 

D(LGOVREV(-l)) 

D(LGOVREV(-2)) 

D(LRXR(-1)) 

D(LRXR(-2)) 

#D(LOIL(-l)) 

D(LO!L(-2)) 

C 

R-squared 
Adj. R-squared 
Sum sq. resids 
S.E. équation 
F-statistics (p. value) 

LM(2)- /(2) 

A R C H (2) 
JB(2) 

D(LGDP) 
-0.65*** 
(-0.20) 
[-3.22] 
0.20 
(0.15) 
[1.33] 
0.43** 
(0.22) 
[1.94] 
0.21 
(0.20) 
[1.01] 
-0.20 
(-0.16) 
[-1.26] 

-0.23*** 
(-0.10) 
[-2.18] 
0.35 
(0.48) 
[ 0.72] 
0.71 
(0.45) 
[1.57] 
-0.03 
(-0.06) 
[-0.45] 
0.07 
(0.05) 
[1.45] 
0.08*** 
(0.03) 
[3.02] 
0.60 
0.42 
0.10 
0.07 

5.458 (0.004) 

7.233(0.149) 
2.38(0.217) 
1.04(0.064) 

D(LGOVREV) 
0.20 
(0.24) 
[ 0.87] 

-0.41*** 
(-0.18) 
[-2.32] 
-0.07 
(-0.29) 
[-0.24] 
0.22 
(0.27) 
[ 0.80] 
-0.15 
(-0.23) 
[-0.69] 
-0.18 
(-0.14) 
[-1.27] 
0.45 
(0.65) 
[ 0.69] 
j 9j*** 
(0.61) 
[3.117] 
-0.04 
(-0.08) 
[-0.47] 
0.17*** 
(0.068) 
[ 2.52] 
0.13*** 
(0.04) 
[3.651 
0.64 

0.49 
0.17 
0.09 

6.203(0.010) 

5.18(0.186) 
2.94(0.158) 
1.33(0.097) 

Note: ***, ** and * indicate statistical significance at the 1%, 5 % and 1 0 % levels respectively. 
Standard errors- in ( ) and t-statistics in [ ]. A R C H is AutoRegressive Conditional Heteroscedasticity effect 
and we are testing for heteroscedasticity at the 0.05 significant level, L M is multivariate test statistics 

for residual sériai corrélation and JB is the Jarque-Bera residual vector normality test. 

E C T is the error correction term. 

# Although oil price in period M is negatively associated to G D P it is statistically insignificant and can 
be expected because multicollinearity. Hence, this should not reduce the overall significance ofthe 

model. 
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4.4.4 GDP and the Exchange Rate: Quarterly Data 

To see how consistent our results were in relation to GDP, government revenue and the 

exchange rate, w e applied the procédure on quarterly data. The Ministry of National 

Economy provided quarterly data on G D P , government revenue, oil prices and the real 

effective exchange rate for the period 1995Q1-2006Q4. W e tested for long-mn 

relationships and found that there were two cointegrating vectors. The unrestricted 

cointegration rank trace is reported in Table 4.7. 

Table 4.7: Unrestricted cointegration rank test (trace) 

Séries: LGDP LGOVREV LRXR LOIL 
Hypothesized no. 
CE(s) 

None * 

At most 1 * 

At most 2 

At most 3 

of Eigenvalue 

0.41 

0.38 

0.26 

0.02 

Trace statistic 

51.37 

30.93 

12.16 

0.60 

0.05 critical value 

47.86 

29.80 

15.49 

3.84 

Prob.** 

0.02 

0.037 

0.15 

0.44 
Notes: Trace test indicates 2 cointegrating équations at the 0.05 level. 
* Dénotes rejection ofthe hypothesis at the 0.05 level. 
**MacKinnon-Haug-Michelis (1999) p-values. 

Unrestricted cointegration rank test (maximum eigenvalue) 
Hypothesized no. 
CE(s) 

None* 

At most 1 

At most 2 

At most 3 

of Eigenvalue 

0.41 

0.38 

0.26 

0.02 

Max-Eigen statistic 

29.44 

18.77 

11.56 

0.60 

0.05 critical value 

27.58 

21.13 

14.26 

3.84 

Prob.** 

0.04 

0.10 

0.13 

0.44 

Notes: Max-eigenvalue test indicates no cointegration at the 0.05 level. 
* Dénotes rejection ofthe hypothesis at the 0.05 level. 
**MacKinnon-Haug-Michelis (1999) p-values. 

The cointegration rank trace indicates that we can formulate and estimate two error 

correction models that capture the short-run and long-run dynamics. In the first 

équation, we normalized the P-vector for G D P and set the revenue and exchange rate 

variables to zéro; and in the second équation, we normalized the P-vector for revenues 

and set G D P and exchange rate variables to zéro. W e treated oil prices as weakly 

exogenous to ail vectors. 

The results show that GDP and government revenues were positively correlated to oil 

price changes (see Table 4.8). Oil price had a positive impact on G D P and government 

revenues. The first and second long-mn équations (column (1) and column (2)) states 
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that a 1 0 % increase in oil prices caused 6.1% growth in G D P and 5.6% increase in 

government revenues. The impact of oil price change on both variables was positive and 

the signs are expected. Thèse results are consistent and close to the previous annual 

data (see Section 5.3). In addition, the quarterly data suggested that oil prices had a 

much stronger impact on G D P (10% increase in oil prices caused 6.1% growth in G D P ) 

than was suggested by the annual data séries (oil prices caused 2.6% growth in G D P ) . 

Table 4.8: Long-run equilibrium, oil price changes and GDP, and government revenue 

Cointegrating équation Cointegration équation 1 Cointegration équation 2 

LGDP(-l) 

LGOVREV(-l) 

LRXR(-l) 

LOIL(-l) 

1 

0 

0 

-0.61*** 

(-0.06) 

[-11.01] 

-4.22 

0 

1 

0 

-0.56*** 

(-0.14) 

[-4.02] 

-2.36 

Notes: ***indicate statistical significance at 1 % level. 
Standard errors in ( ) & t-statistics in [ ]. 
Note also that when written in proper équation order, the sigh ofthe variables will reverse. This should be 
taken into account for correct interprétation. Figures given directiy reflect results taken from the program. 

4.4.5 Short-run Dynamics 

The reported error correction parameters range between -0.23 and -1.86 for the GDP 

and government revenue équations, respectively (see Table 4.9). While being négative 

and statistically significant, thèse results validate our use of dynamic error correction 

framework in our estimation. It is also common that thèse sort of multivariate 

régressions show lower R-square. From the coefficients E C T term, we could say, for 

example, that the. government revenue régression shows a 1 8 0 % movement back 

towards equilibrium following the oil price shock, an indication ofthe strong impact of 

the oil price shock on government revenue. In addition, our test suggested that a 1 0 % oil 

price movement upwards in the short run was associated with 2.9% increase in G D P , 

confirming the close dependency of G D P on oil income. 
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Table 4.9: Short-run equilibrium, oil price change and G D P , and government revenue 

Error corrertion 

Cointegration équation 1 

Cointegration équation 2 

D(LGDP(-1)) 

D(LGDP(-2)) 

D(LGDP(-3)) 

D(LGDP(-4)) 

D(LGOVREV(-l )) 

D(LGOVREV(-2)) 

D(LG0VREV(-3)) 

D(LGOVREV(-4)) 

D(LXR(-1)) 

D(LXR(-2)) 

D(LXR(-3)) 

D(LXR(-4)) 

D(L0IL(-1)) 

D(L0IL(-2)) 

D(L0IL(-3)) 

D(L0IL(-4)) 

C 

R-squared 
Adj. R-squared 
Sum sq. residuals 
SE. équation 
F-statistics 

LM(2)- X\2) 

ARCH (2) 
JB(2) 

Notes: ***, ** and * indicate statistical sîj 

Standard errors in ( ) and t-statistics in [ ]. 

D(LGDP) 
-0.23** 
(0.12) 
[-1.91] 
0.13*** 
(0.04) 
[3.35] 
-1 04* 
(0.40) 
[-258] 
-0.49 
(0.45) 
[-1.09] 
-0.49 
(0.46) 
[-1.07] 
-0.34 
(0.40) 
[-0.86] 
-0.013 

(0.11) 
[-0.12] 
-0.07 
(0.10) 
[-0 69] 
0.058 
(0.100) 
[0.57] 
0.053 
(0.087) 
[ 0.60] 
-0.081 
(0.52) 
[-0.17] 
0.69 
(0.52) 
[1 34] 
0.48 
(0.52) 
[0.93] 
0.20 
(0.48) 
[0.41] 
0.29*** 
(0.14) 
[2.04] 
0.27* 
(0.15) 
[1.77] 
0.18 
(0.17) 
[1.06] 
0.19 
(0.16) 

[1.17] 
0.05*** 
(0.02) 
[2.451 
0.48 
0.02 
0.08 
0.06 

1691 (0.062) 
5.194(0.124) 

261 (0.217) 
1.89(0.111) 

D(LREV) 

-1.86*** 
(077) 
[-2.40] 
0.15 
(0.25) 
[ 0.60] 
0.68 
(1.41) 
[ 0.48] 
-0 88 
(1.57) 
[-0.56] 
-0.169 
(161) 
[-0.11] 
1.45 
(1.40) 
[1.03] 
-0.61 
(0.37) 

1-1.61] 
-0.73*** 
(0.36) 
[-2.05] 
-0.38 
(0.35) 
[-1.08] 
-0.04 
(0.31) 
[-0.12] 
-0.99 
(182) 
[-0.54] 
-0.01 
(181) 
[-0.00] 
0.48 
(1.82) 
[ 0.26] 
1.44 
(1.70) 
[0.85] 
-0.21 
(0.50) 
[-0.41] 
0.66 
(0.54) 
[1.23] 
-0.10 
(0.59) 
[-0.17] 
-0.62 
(0.56) 
[-1.12] 
0.046 
(0.08) 

10611 
0.52 
0.09 
0.93 
0.22 

1.362(0.058) 
4.32(0.107) 

3.11 (0.09) 
1.22(0.105) 

e at the 1%, 5 % and 1 0 % levels respectively. 



4.5 DUTCH DISEASE AND ITS EFFECTS ON OMAN 

Did the sudden flood of income from the oil sector into the economy harm the 

manufacturing sector and did the manufacturing sector retard as a resuit? The historical 

data indicate that, although the manufacturing sector contribution to G D P has been 

small, it has benefited from the oil export boom. In fact, apart from the agriculture 

sector, ail sectors ofthe economy have benefited equally from the oil sector boom. The 

oil, manufacturing, and services sectors, ail grew by 1 4 % per year (real growth) 

between the years 1967 and 2006. Therefore, the oil sector boom has had a positive 

impact on the overall growth ofthe manufacturing sector. 

Figure 4.5 shows the évolution of the GDP sectors: oil, agriculture and fisheries, 

manufacturing, and services. With the exception of the agriculture and fisheries sector 

the oil and non-oil sectors seem to be strongly linked. Hence, our historical data show 

that, unlike agriculture and fisheries, the manufacturing sector has not been put under 

pressure as a resuit of a boom in the energy sector. The manufacturing sector 

experienced an annual growth rate of 1 4 % in 1967-2006. Similarly, during the same 

period, services expérience 1 4 % growth rate annually (see Table 4.10). 

The agriculture sector seems to have experienced de-agriculturization. The sector's 

contribution to G D P dropped from 3 4 % in 1967 to just 2.5% in 2007. However, the 

traditional agriculture and fisheries sector, as far as size is concemed, has been dwarfed 

by the oil sector boom. In other words, the proportional contribution of the agriculture 

and fisheries sector to national output decreased as a resuit of the energy sector boom, 

but not as a resuit of a sudden drop in the actual size ofthe agriculture sector. In 1967, 

the sector added value was estimated to be 500 million U S D (constant 2000 prices), the 

same as in 2007 (see Figure 4.3). The sector experienced a significant décline during 

1968-1978 (see Table 4.10). This significant drop in the sector could be linked to the 

sudden boom in the oil sector industry. 
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Figure 4.5: O U sector and non-oil sector (real million USD ) , 1967-2006 
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Source: Statistical Year Book, Oman, various issues. 

4.5.1 Dutch Disease and the Non-trade Sector 

The second économie symptom of the Dutch disease is the growth of the non-traded 

sector, services, at the expense of the traded sector. Did the non-traded sector growth 

outstrip the growth of other sectors of the economy? While it is tme that the service 

sector's importance increased from 9 % in 1967 to 3 7 % in 2006, its growth rate over the 

last 40 years, as mentioned above, was comparable to the manufacturing sector. Both 

sectors experienced an annual average growth rate of 1 4 % between the years 1967 and 

2006 (see Table 4.10).23 The booming minerai sector in Oman, unlike that of the 

Netherlands, United Kingdom or Australia did not lead to de-industrialization. 

The size of the service sector could be attributed to several underlying factors. The 

income elasticity of demand for services is high and the demand for basic food and 

manufactured products could be easily met by imports. In other words, the service 

market had no choice but to produce its own services. Second, the govemment's 

investment in social overhead capital and its fiscal expansion promoted the expansion of 

service based industry. Third, with the increasing income and wealth, demand for 

23 

Oman's real annual growth rate for the period 1967-2006 is 9 % according to O m a n Statistical Year 
Books and World Bank Development Indicators. 
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services increased, which encouraged, in the long m n , local agents to produce more 

services. Literature on the Dutch disease does not mention or link to the size of the 

service sector, the growth of which is partly explained by the need for the domestic 

market to produce its own services, and income growth. 

Table 4.10: Real GDP sectors, (percentage growth rate), 1968-2006 

Year 

1968-1978 

1979-1989 

1990-2000 

2001-2006 

Average (1968-2006) 

Agriculture & fisheries 

-18.28 

7.64 

-1.29 

1.36 

-3.16 

Oil sector 

9.09 

5.47 

4.62 

7.40 

6.55 

Manufacturing 

18.07 

17.04 

6.26 

16.56 

14.21 

Services 

30.27 

11.30 

5.84 

7.17 

14.48 

Source: Statistical Year Book, Oman, various issues. 

4.5.2 Dutch Disease and the Labour Market 

Did capital and labour shift from the tradable sector to the non-tradable sector, as it 

became cheaper to import than to produce domestically? To test the proposition, we 

selected four économie activities from the available employment data in the Omani 

Statistical Year Book on the number of expatriate employées in the private sector, 

distributed according to the type of économie activity. The four économie activities we 

chose were: agriculture and fisheries, mining and quarrying, manufacturing, and 

construction (see Figure 4.6). In addition, we used data on the number of employées 

working for the government, Omanis and expatriâtes. Although the data is small and the 

number of observations is limited, it gave a good picture of the évolution and 

development of the employment sector. W e did not have détails of the number of 

Omanis working for the private sector, but according to the 2003 census, 8 4 % of those 

working for the private sector were expatriâtes and only 1 6 % of the private sector 

employées were Omanis. Therefore, and for the purpose of this exercise, the data was 

sufficient to explore if there was a labour shift from the tradable manufacturing sector to 

the booming traded sector and the non-traded sector. 

The labour data showed that the construction industry and the government employed the 

largest number of people, followed by manufacturing and then agriculture and fisheries. 

The data suggested that the bulk of labour was allocated to the production of non-traded 

108 



goods. Although the service industry employed the largest number of people, that was 

not at the expense of the manufacturing sector. Labour and capital did not move away 

from the traded sector, instead the labour force in ail sectors increased until 2001, with 

the exception of the agriculture and fisheries sector. The number of people working in 

agriculture and fisheries decreased. According to the statistics, between the years 1991 

and 1996, the number of expatriâtes working for agriculture and fisheries dropped by 

3%. In 2003, number of workers for the agriculture and fisheries, manufacturing and 

construction industries dropped, before picking up again. In short, with the exception of 

agriculture and fisheries sector, the historical data did not suggest any labour movement 

from the manufacturing sector to the booming sector or to the non-traded sector. 

Figure 4.6: Number of expatriate employées by type of économie activity (selected activities), 1980-
2006 

Note: Government employées includes Omanis and expatriâtes. 

Source: Statistical Year Book, Oman, various issues. 

4.5.3 Dutch Disease and Exchange Rate 

The fourth symptom ofthe Dutch disease is caused by real exchange rate appréciation. 

Did the sudden influx of oil revenues into the oil sector cause relative prices in the non-

traded sector to increase in relation to the traded sector, causing an appréciation of the 

real exchange rate? Figure 4.7 shows that the real Rial Omani (RO) has been 

depreciating since 1970. The open character ofthe economy and the fixed exchange rate 

to the U S D contributed to the stability the stability of exchange rate (Khan 2009). The 
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other contributing factors to the stability ofthe exchange rate are low cost of energy and 

low cost of labour. The value of the exchange rate could not have been the problem 

facing the non-oil sector, as claimed by the Development Council. As discussed in 

Section 5.3, the exchange rate is not a relevant factor in explaining output growth in 

O m a n because of the relative small size of non-oil exports to national output. In 

addition, since the exchange rate in O m a n is pegged to the U S A dollar, fiscal policy is 

the only available option that could reduce the impact of a positive shock on the money 

supply on the domestic economy. 

Figure 4.7: Real exchange rate (RO/USD), 1970-2007 

0.5 

(J.40 -

0.4 J 

D 0.35 i 

ê °-25 -
43 0.2 -

&• 0.15 

0.1 
0.05 -

0 -

O OJ 
-J 
CS 

2006
 

2003
 

2000
 

1997 

1994 

1991 

1988 

1985 

1982 

1979 

Note: An increase in Omani Riais is a dépréciation. 

Source: E R S International Macroeconomic Data Set. 

4.6 C O N C L U S I O N 

In this chapter w e examined how the national economy, government revenue and 

exchange rates are affected by international oil price shocks. W e investigated the time-

series properties of the data in order to avoid spurious results, and then w e applied a 

cointegration and error correction model technique that captured long-run and short-run 

dynamics of the investigated variables. Further, w e examined the Dutch disease and 

evaluated its impact on the économie output of Oman. 
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Firstly, the empirical findings show that oil price movements had a significant impact 

on G D P and government revenue.24 The long-mn G D P and government revenue 

équations suggest that there has been a positive relationship between oil price change, 

and G D P and government revenue. The équation states that a 1 0 % increase in oil prices 

caused 2.6% growth in G D P and a 5.6% increase in government revenues. In addition, 

we used quarterly data for the period 1996 to 2006 and the results confirmed strong 

corrélation between oil price changes, and G D P and government revenue. Such results 

indicate that changes in oil prices would have a direct impact on G D P growth and 

government revenues. Over the long term, Oman's économie growth and government 

revenue will dépend on many other factors. Such factors include fiscal management of 

oil revenue and the success of current diversification policies. 

Further, according to a World Bank policy research paper, minerai dépendant nations 

should have three major policies; an optimal saving rate, stabilizing measures, and good 

management of the windfall (Eifert, Gelb et al. 2002). The optimal saving rate policy 

for a country dépendent on an exhaustible natural resource, must take into account the 

size of the current and possible future levels of production, extraction costs, resource 

prices, the discount rate and the opportunity cost of keeping oil in the ground. Since oil 

income is volatile and difficult to predict, oil dépendent nations need to have stabilizing 

measures that will shield the economy from boom and bust cycles, such as funds that 

will save oil windfalls at times of boom. Good management of oil wealth requires a 

clear and a transparent expenditure policy by the government, to discourage rent 

seeking behaviour, and a balanced approach towards the distribution ofthe rent through 

prudent public spending, investment, subsidies and transfers. The linkages and 

interdependencies between the oil and the non-oil sectors are examined in détail in the 

next chapter. Détails of optimal saving rates and the rôle of fiscal policy will be 

discussed in the optimal saving rate chapter. 

Secondly, the chapter investigated how the exchange rate impacts GDP. The empirical 

findings showed that exchange rate movements did not impact G D P . However, O m a n 

opérâtes under a fixed exchange rate system pegged to the U S dollar, and Omani 

24 As would be expected, oil price movements impact micro sectors in Oman and other oil exporting 
countries in the région. See for example, Hammoudeh, S. and S. Al-Gudhea (2006). Pricing Risk, Oil and 
Financial Factors in Saudi Sector Index Returns. Chicago, Middle East Economie Association. 
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exports are heavily affected by the movements in the exchange rate of the U S dollar in 

relation to non-US dollar currencies. Therefore, fiscal policy is the only available option 

that could reduce the impacts of a positive shock on the money supply to the domestic 

economy 

Thirdly, we examined the Dutch disease and its possible impacts on the economy. In 

particular, the chapter examined the impacts of the oil boom on exchange rates, the 

manufacturing and service sector, and labour. The findings show that the booming 

minerai sector in O m a n did not lead to de-industrialization. While it is tme that the 

services sector, increased from 9 % in 1967 to 3 7 % in 2006, its growth rate over the last 

40 years, was comparable to the manufacturing sector. Therefore, the oil sector boom in 

Oman, unlike that ofthe Netherlands, United Kingdom or Australia did not lead to de-

industrialization. 

The size of service sector could be attributed to several underlying factors. The income 

elasticity of demand for services has been high and the demand for basic food and 

manufactured products could be easily met by imports. In other words, the service 

market had no choice, but to produce its own requirements. Second, government 

policies of investing in social overhead capital and fiscal expansion promoted the 

expansion of service-based industries. Third, with the increased income and wealth, 

demand for services increased which induced, in the long run, local agents to produce 

more services. 

The implications of our findings are particularly important for countries with a similar 

kind of économie stmcture. The overall findings showed that the oil sector has had a 

positive impact on other sectors of the economy, including the manufacturing sector. 

Although the traditional agriculture sector appears not to have benefited from the oil 

sector boom, the manufacturing sector experienced significant growth following oil 

discovery and oil price increases. Notwithstanding, heavy reliance on oil income calls 

for major stmctural reforms that would induce non-oil sector activities and promote 

non-oil sector growth in the long m n . 
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CHAPTER 5. 
THE OIL AND NON-OIL SECTORS 

INTERDEPENDENCY25 

... we can find no évidence ofa négative impact of natural resource 

abundance on growth. There is no resource curse. 

(Lederman and Maloney 2007) 

5.1 INTRODUCTION 

Literature that examines the rôle of natural resources in économie development differs 

in defining what natural resource dependence is and the way dependence or 

independence should be measured. Some researchers define it as the dependence of an 

economy on revenues originating from export income. For example, Luke (1983), 

investigating the rôle of transnational oil companies in the économie development ofthe 

Arab O P E C states, defined dependence to mean significant économie dependence on 

the part of resource producers on demand for natural resources from the industrial 

countries. And despite économie growth and the increased standard of living resulting 

from increased export revenues, the économies of the Arab O P E C states have not 

experienced any significant technological transfer or industrialization. Luke, therefore 

argued, that the owners of natural resources, the Arab O P E C states, are placed in what 

described "a complex political economy of dépendent development still underpins the 

économie growth ofthe Arab O P E C countries" (Luke 1983, p981) to the industrialised 

countries. 

Other researchers have defined natural resource économie dependency from the point 

view of its contribution to the economy, using several variables such as the percentage 

contribution of natural resource sector to G D P , ratio of natural resource exports to total 

exports and the ratio of natural resource revenue to total government revenue. And by 

implication, the higher the contribution of natural resources in the economy's output, 

15 Part of this chapter was presented at the lst International Conférence on Applied Business and 
Economies at Sohar University in Oman (ICABE 2009) on May 2009, and subsequently submitted for 
considération at the ICFAI Journal of Applied Economies. 
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export share and government revenues, the higher the dependency, while lower ratios 

indicate lower dependency. Askari (1990) used the percentage contribution of natural 

resources exports to G D P , ratio of natural resource exports to total exports and the ratio 

of natural resource revenue to total revenue to measure natural resource dependency. 

Sachs and Warner (1995) used a similar définition, by describing resource dépendent 

économies as those with a high value of resource-based exports to G D P . 

In the wake of the poor performance of many resource rich countries since the 1980s, 

researchers have also been defining natural resource économie dependence to mean 

poor économie performance and G D P growth. For example, Limi (2006) used 

Botswana's strong G D P growth of 7.8% during the years 1980 to 2006 as an indication 

ofthe country's success in decreasing its dependence on natural resources. Besides 

G D P growth rate, Rosser (2004) used the size of non-oil exports, government revenues 

from oil, poverty réduction and human development index indicators to show how 

Indonesia has successfully reduced its dependence on natural resources and avoided the 

"resource curse". 

In récent years researchers at the International Monetary Fund use the Hotelling (1931) 

rule to differentiate between exhaustible natural resources, such as oil and coal, and 

non-exhaustible natural resources, such as fishing and agriculture. Askari and Jaber 

(1999) distinguished natural dependence by type of natural resource, expressing the 

view that dependence on exhaustible resources requires a différent set of policies to 

compensate for resource depletion and that non-exhaustible natural resources face 

différent challenges. 

Drawing from the literature, we define dependency to mean the skewness of the 

productive stmcture of the economy towards the production of natural resources. The 

non-resource sectors either play a minor rôle or are highly dépendent on revenues from 

the extraction and exports of natural resources. In addition, an important aspect of 

natural resource dependence is the lack of a self-sustaining productive base. This lack 

threatens the économies of resource dépendent nations when revenues fall or when the 

stock of resources are exhausted. Examining the interdependency and interaction 

between the resource sector and the non-resource sector has, therefore, increased our 

understanding of the dynamics of natural resources and their impact on the différent 
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sectors of the economy. Furthermore, w e believe, measuring the intersectoral linkages 

between the resource sector and the non-resource sectors is a better indicator of 

économie dependency or independency on natural resources than the straightforward 

measure generally used by researchers. 

This chapter is organised as follows. Section 5.2 spécifies the objective ofthe chapter. 

Data and the methodology that have been used to establish the link between the oil 

sector and the non-oil sectors (manufacturing, services, and agriculture and fisheries) 

are discussed in Section 5.3. Section 5.4 présents the historical development of G D P 

sectors including the oil, manufacturing, agriculture and fisheries, and service sectors. 

The oil and non-oil sectors V A R and cointegration tests and results are presented in 

Section 5.5. Government income/expenditure and its association to non-oil G D P growth 

are discussed in Section 5.6. Section 5.7 discusses the Granger causality tests. The test 

establishes the statistical link and association between the oil sector and the non-oil 

sectors. Section 5.8 offers a summary ofthis chapter. 

5.2 OBJECTIVES OF THIS CHAPTER 

The overall aim of this chapter is to investigate the dependency between the oil sector 

and the non-oil sector in Oman. More specifically, the chapter examines the linkages 

and interdependency between the agriculture and fisheries, manufacturing and services 

sectors, and the oil sector. It shows which sector benefited most from the oil era boom 

and h o w sensitive the non-oil G D P sectors have been to oil resources fluctuations. In 

doing so, w e tested h o w sensitive and dépendent the agriculture and fisheries, 

manufacturing, and the service sector have been to oil sector and oil price change. Then, 

we investigated h o w our three variables (agriculture and fisheries, manufacturing, and 

the services sectors) increase or decrease in the face of changing government 

expenditure. The chapter answers the following major questions: 

• What were the linkages between the oil and non-oil sectors and how have 

changes in one sector affected other sectors? 

• What were the effects of oil price changes on government income and the 

agriculture and fisheries, manufacturing, and services sector? 
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• What were the linkages and interdependencies between the non-oil sectors and 

h o w did changes in one sector affect other sectors? 

Last, but not least, in our opinion, this investigation is also relevant to the récent 

économie performance of G C C countries that is characterized by large fiscal and current 

account surpluses as a resuit of another oil price hike in 2003-2007, and to the revived 

interest in the impact of minerai resources on domestic output, fiscal policy and other 

macroeconomic indicators (Setser 2007; Strasky, Adolf et al. 2008). 

5.3 DATA AND METHODOLOGY 

The time séries data used in this investigation was drawn from several sets of data. The 

research used data gathered from the IMF's International Financial Statistics, World 

Bank's World Development Indicators, Oman's Statistical Year Books, and various 

government and national institutions. The time séries cover 1967 to 2006 for the 

following variables: sectoral oil and non-oil G D P , and government revenue. Data were 

further transformed from nominal to real terms using a price deflator index (consumer 

price index 2000). International oil prices were taken from Oman's Statistical Year 

Books and the Omani Ministry of Finance and compared with those from International 

Energy Agency (IEA) price information. 

To investigate the interdependencies between the oil and the non-oil sectors, we applied 

a cointegration and error correction model technique. The method is popular in 

analysing time séries data because it simplifies régression estimation by treating ail 

variables equally without distinguishing between what is endogenous and what is 

exogenous. The procédure also addresses the stationarity requirement of économie time 

séries. In pursuing this, w e first examined the séries properties of each variable by unit 

root testing. This is important since standard econometric méthodologies such as 

ordinary least square (OLS) régression uses stationarity, while estimation of régression 

in the présence of non-stationary variable leads to spurious régression, especially when 

variables are not cointegrated (Granger and Newbold 1974; Ekanayake 1999). 

Second, in order to investigate any type of casual relationship between two or more 

variables, cointegration properties of the variables under considération should also be 

examined. One of the methods for testing for cointegration is vector autoregression 
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( V A R ) and vector error correction ( V E C M ) models. V A R models were developed to 

avoid the problems associated with the endogenous/exogenous assumptions (Sims 

1980).26 From earlier research such as Asteriou (2006), let us begin with a V A R 

framework ofthe following form: 

yy=Po + A^>,-i + «,^2,-1 +"., (5.1) 

y i, = A o + A i > V i + «2.̂ 1,-1 + u2l (5.2) 

y» = A o + Ai^,-. +« 3 ! > Vi +«3« (5.3) 

Equations (1) to (3) can be re-written and combined into: 
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In a first phase, the study undertook a multivariate temporal Granger causality analysis. 

To capture the long-mn equilibrium, as well as short-run dynamics, an error correction 

term was added to the équation upon establishing the existence of cointegration. The 

investigation applied a Granger causality test in a bivariate V A R stmcture. This was 

mainly for the purpose of exploring two-way causation (interdependency) between 

variables. 

Let us consider a V A R model where a random variable can be expressed (or explained) 

as a function of its own past values and past values of other variables in the system. 

Thus an appropriate formulation will be: 

y, 

x, 
= A+A y,-i 

x,-x 
+ A 

y,-
ll-2 

+ . + P 
y,-s 

x,_. 
+ £. (5.6) 

In the above équation, /?0 and /?/=1 = 2 = s are a vector of constant terms and matrices of 

coefficients to be estimated respectively, while s, is also a vector of error terms with 

zéro mean. W h e n the séries is stationary, the hypothesis of x, Granger causing^ can be 

26 Such problems include the limits of économie theory to specify dynamic identities among the estimated 
variables, and the side of endogenous variables may be présent in both sides of an équation 
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tested using a standard Wald test. However, if the séries is non-stationary, such a 

causality test will not be valid unless a common trend exists among the variables (Engle 

and Granger 1987). 

Pasaran and Smith (1995) have developed an alternative approach, the autoregressive 

distributed lag (ARDL), where causality and long-mn relationships can be tested 

regardless of the order of intégration of the variables. Earlier, although ARDL-type 

models have been applied, the introduction of unit root and cointegration requirements 

ofthe time séries made their usage suspicious if not inappropriate. Only recently has the 

method been revived through the work of Pesaran et al. (2001) who demonstrated the 

possibility of using this approach for the purpose of estimation and identification. Since 

then a number of studies have recognized and used the A R D L model to test for Granger 

causality (Pacheco-Lopez 2005; Zachariadis 2006). It is now standard practice that once 

the times séries properties ofthe variables are resolved, a vector error correction system 

is used where both short-run and long-mn dynamics are captured. One spécification of 

this type of formulation is given by: 

L\y, =Â0+ axAy,_x + a2 Ax,_, +a3(y- ; * ) , _ , + v, (5.7) 

where A is the first différence operator, the component within brackets is estimated in 

the first step and later enters the error correction model, parameter «3 is the adjustment 

coefficient ofthe long-mn equilibrium, while the other parameters indicate the short-run 

adjustments and the error term v, is ~ IN(0,a ). 

Finally following Johansen and Juselius (1990), tequation (5.7) above can be simplified 

as in a V E C M framework as: 

AZ, =S + F(L)AZI_1 +UZ,_] +ç,, t = 1,.., T (5.8) 

given that Zl=(yu,yJ i.e. [AGFISH, M A N U F , SERVICE, OILPRICE, 

OILSECTOR], the second last term which captures the adjustment of the system 

towards long-mn equilibrium can be simplified as TI = a0, where a is a mxr matrix of 

speed of adjustments (feedback matrix) and p is a mxr vector of parameters which 

indicates the strength of cointegrating relationships (cointegrating matrix), T(L) = {/?„}, 

and the error tem çt captures unanticipated movements in Z,. 
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The V E C M procédure (under équation (5.8)) is a V A R model with a restriction 

developed to be used with non-stationary time séries that is cointegrated. V E C M 

captures the changes of the short-run dynamics of the estimated variables while it 

restricts the long-mn behaviour of the variables. Accordingly, the error correction 

mechanism or "equilibrium error" captures the speed of adjustment towards a long-mn 

equilibrium state (Charemza and Deadman 1992). Since we investigated more than two 

variables in our models, we used a V E C M Johansen maximum likelihood (ML) 

cointegration technique to détermine the possible number of long-mn relationships in 

our variables. The Johansen procédure makes use of the P coefficients to dérive long-

mn equilibrium and the a coefficients or the error correction term that measures the 

speed of adjustment towards long-term equilibrium. 

Before undertaking our empirical investigation and as a standard practice in the 

literature, we first test our variables for stationarity using the augmented Dickey Fuller 

(ADF) procédure. The ADF test is based on the following équation with constant and 

trend: 

m 

Av, =a0+j3t + (p- DJV, + é?£ Ay,_, + e, (5.9) 
/=i 

where Ay, = y, - y,_t , y is the variable we are testing, m is the number of lags and e, is 

stochastic error term. The ADF can also be constructed without constant or trend as: 

m 

Ay^ôy^+O^Ay^+e, (5.10) 
/=i 

where S = (p -1) . 

The hypothesis is: H0:ô = 0(unit root) 

HLÔ^O 

If t*>ADF critical value then we cannot reject null hypothesis, i.e. unit root exists. If 

t*<ADF critical value then we reject the null hypothesis, i.e. unit root does not exist. 

After unit root testing, we investigated our variable for causality based on the Granger 

(1969) causality procédure. The method is based on estimating the past values of a 

variable T and adding the lagged values of another variable, X; if the addition ofthe X 
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variable proves to be statistically significant, then it is said Y is Granger-caused by X. 

Following Gujarati (1995) the test uses the following équations: 

^É«^+É/»;4+«1( (5.n) 
/=1 y-l 

n n 

x, =zZÀiY-> +ZZSJX>-J+U2I (5.12) 
/=1 7-1 

where the error terms w„ and w2/ are assumed to not be correlated. 

Equation (5.11) states that current 7 is related to the past values ofthe variable itself and 

the past values of X. Similarly, équation (5.12) states that the current value of JT is 

related to the past values of the variable itself and the past values of Y. There are four 

possible relationships based on the above two équations. 

First a causality from X to Y is suggested if estimated coefficients on the lagged X in 

(5.11) are statistically différent from zéro as a group (i.e. X « , * 0 ) and the estimated 

coefficients on the lagged Y in (5.12) are not statistically différent from zéro (i.e. 

Z # , = 0 ) . Second, a causality from Y to X is assumed if estimated coefficients on the 

lagged T in (5.11) are statistically différent from zéro as a group (i.e. Z # , = 0 ) and the 

estimated coefficients on the lagged T in (5.12) are not statistically différent from zéro 

(i.e. 2ZS, * 0). Third, a bilatéral causality is indicated when theXand T coefficients are 

significantly différent from zéro in both équations. Fourth, no causality is indicated if 

the coefficients o f X a n d Tare not statistically significant in both équations. 

5.4 THE OIL AND NON-OIL GDP SECTORS 

Figure 5.1 shows the évolution of the oil, service, agriculture and fisheries, 

manufacturing sectors, and oil price movements. The manufacturing and service sector 

follow closely the oil sector and oil price trends. Like the oil sector and oil prices, 

manufacturing and services experienced sharp increases during 1970-1980, followed by 

a period characterized by swings in the international oil price (1981 to 2000). The 

manufacturing and services sectors experienced another sharp increase during 2001-

2006, again in line with the oil sector and oil prices trends. A s mentioned previously 
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(Chapter 2, Section 2.4), the manufacturing sector share contribution to G D P increased, 

in particular during 2000-2007, mainly as a resuit of the start of liquefied natural gas 

production in O m a n in 2000. As would be expected, the oil sector and oil prices are 

closely linked, more so than the rest of the economy, so when oil prices increase or 

decrease the sector follows the direction ofthe oil prices. For example, in 1998 oil 

prices experienced a sharp drop and consequently the oil sector declined, and when oil 

prices recovered during 2003-2007, the sector experienced a strong increase. 

However, the agriculture and fisheries sector did not seem to have followed oil price 

movements. In fact, the sector experienced a sharp drop during 1970-1983, in response 

to the sharp increase in the oil sector and the international oil price movements, and the 

sector did not expérience much change during the 2001-2007 oil sector and price 

increases. Overall, the agriculture and fisheries sector stagnated during the period 1967-

2007. 

121 



Figure 5.1: Oil price and real oil and non-oil G D P sectors, 2000 = 100 (raw 
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5.5 OIL RESOURCES AND NON-OIL GDP 

To gain a better understanding ofthe effect of oil resources, w e segregated the non-oil 

sector into its major three sectors: agriculture and fisheries, manufacturing and services. 

W e then tested the impact of the oil sector on the non-oil sectors. The links were 

examined using cointegration and vector error correction models ( V E C M ) . The V E C M 

approach is useful in identifying the structural relations in G D P sectors. In addition, 

since oil dépendent économies suffer from boom and bust cycles, the V E C M 

mechanism is particularly useful in examining the long-run relationship effect and 

short-run dynamics of time séries data (Juselius 2006). Hence, the test provided 

empirical évidence of the long-term impact and short-run dynamics of oil resources on 

real non-oil output. The list of variables and their abbreviations is shown in Table 5.1. 

Table 5.1: Définition of variables 

Variable Définition 

LAGFISH Log of real agriculture and fisheries sector 

L M A N U F Log of real manufacturing sector 

LSERVICE Log of real service sector 

LOILPRICE International oil price 

LOILSEC Log of real oil sector 

LGOV Log of government revenue 

Following the literature, first we tested our variables for stationarity using the 

augmented Dicky-Fuller ( A D F ) (1979) test and then used the results to look for inter-

sectoral relationships between our variables. The A D F test results suggested the 

présence of unit root in ail variables except for services and oil exports earnings, which 

gave a mixed resuit at levels. Nevertheless, at levels w e cannot reject the null hypothesis 

that the variables are not stationary. However, when w e differentiate our variables, they 

become stationary and therefore the null hypothesis is rejected in favour of the 

alternative hypothesis and hence, our variables are integrated of first order 7(1) (see 

Table 5.2). 
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Table 5.2: Dickey Fuller unit root tests 

Constant and trend Constant None 

Levels 

LAGFISH 

LMANUF 

LSERV1CE 

LOILPRICE 

LOILSEC 

LGOV 

5 % critical value 

First différence 

LAGFISH 

LMANUF 

LSERVICE 

LOILPRICE 

LOILSEC 

LGOV 

5 % critical value 

1 

-1.99 

-1.40 

-2.52 

-1.98 

-2.48 

-4.96 

-3.54 

-5.18* 

-5.22* 

-3.97** 

-5.37* 

-5.35* 

-7.9* 

-3.56 

2 

-1.38 

-1.24 

-3.93 

-1.27 

-2.51 

-2.92 

-2.96 

-5.18* 

-5.34* 

-3.52** 

-5.36* 

-5.44* 

-8.17* 

-2.95 

3 

-0.17 

0.82 

3.47 

1.55 

1.20 

2.76 

-1.95 

-5.25* 

-5.43* 

-6.18* 

-4.99* 

-0.60 

-6.95* 

-1.95 

Notes: * and ** donates significance at 1 % and 5 % levels. 

5.5.1 VAR and Cointegration: Oil and Non-oil GDP 

First, w e tested the impact of oil prices on non-oil G D P . W e performed the Johansen 

(1991) cointegration trace and the m a x i m u m Eigenvalue procédure to détermine the 

possible number of long-run cointegrating vectors, and then w e introduced restrictions 

to our cointegrating vectors to estimate the relationship in our variables. The 

unrestricted cointegration rank trace and m a x i m u m Eigenvalue for non-oil G D P sectors 

and oil price is reported in Table 5.3. 
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Table 5.3: Unrestricted cointegration rank test (trace) 

Séries: LAGFISH L M A N U F LSERVICE LOILSEC LOILPRICE 
Hypothesized no. ofCE(s) Eigenvalue Trace statistic 0.05 critical value Prob. 

None * 

At most 1 * 

At most 2 

At most 3 
At most 4 

0.65* 

0.61* 

0.33 

0.18 
0.00 

90.24 

53.32 

20.78 

6.87 
0.02 

69.82 

47.86 
29.80 

15.50 
3.84 

0.00 

0.01 
0.37 

0.59 
0.88 

Notes: * dénotes rejection ofthe hypothesis atthe 0.05 level. 
**MacKinnon-Haug-Michelis (1999) p-values. 
Trace test indicates 2 cointegrating équations at the 0.05 level. 

Maximum eigenvalue test (unrestricted cointegration rank tests) 

Hypothesized no. 

None * 

At most 1 * 

At most 2 

At most 3 

At most 4 

ofCE(s) Eigenvalue 

0.65* 

0.61* 

0.33 

0.18 

0.00 

Max-•eigen statistic 

36.92 

32.53 

13.91 

6.85 

0.02 

0.05 critical value 

33.88 
27.58 

21.13 

14.26 

3.84 

Prob.** 

0.02 
0.01 

0.37 

0.51 

0.88 

Notes: * Dénotes rejection ofthe hypothesis at the 0.05 level. 
**MacKinnon-Haug-Michelis (1999) p-values. 
Max-eigenvalue test indicates 2 cointegrating équations at the 0.05 level. 

The trace statistics for testing cointegration and the m a x i m u m Eigenvalue indicate that 

there are two long-run relationships in our variables. Since w e are interested in 

understanding the effect of oil the sector and oil prices on the non-oil sectors, in the first 

équation w e normalized the P-vector for the manufacturing sector and restricted the P-

vector for the agriculture and fisheries sector and services to zéro; and in the second 

régression, w e normalized the p-vector for services and restricted the p-vector for 

manufacturing and agriculture and fisheries to zéro.27 In line with the récent literature, 

w e treated oil prices and oil G D P as weakly exogenous variables or as 'long-run 

forcing' variables that have a direct impact on output, but oil price and oil G D P 

variables are not affected by non-oil sector variables in any of the two régressions 

(Garratt, Lee et al. 2003). 

Initially, we estimated single équations of an ordinary least squares (OLS) estimation 

for the manufacturing, service, and agriculture and fisheries sectors. This is for the 

purpose of initial inspection as to the relationship between oil and non-oil sectors, 

before moving to a more powerful modelling framework that can capture the long and 

27 Unrestricting non-oil independent variables produced unreasonable long-run equilibrium conditions for 

our régression results. 

125 



short-term cycles that can tend to occur in stationary data. Following this w e obtained 

the following équations: 

manufi = 2A2oil sec, + Q.92oilpricet -16.32 (5.13) 

service, = 1.37o/7 sec, + 0.15oilprices - 2.57 (5.14) 

agfish, = 0.55o/7sec, + 0.024oilpricet -1.17 (5.15) 

The estimation results indicate that both oil sector and international oil prices 

significantly affect the manufacturing and service sectors. W e also inferred from the 

coefficients of both the équations that manufacturing and service sectors have been 

susceptible to oil income and oil prices increases, where one percentage point increases 

in oil prices enhanced manufacturing output by 0.92 percentage points and raised the 

services sector's output by 0.15 percentage points over the current levels. 

The fact that we found two cointegrating vectors from the tests implies that we can 

formulate and estimate error correction models that capture the short-run and long-run 

dynamics. In Table 5.4, w e report the long-run equilibrium relationships, while 

estimating manufacturing and service sectors équations initially. 

Table 5.4: Long-run equilibrium, oil sector and oil price and non-oil GDP sectors 

Cointegrating équation Cointegration équation 1 Cointegration équation 2 

L A G F I S H (-1) : Ô Ô 

L M A N U F (-1) 1 0 

LSERVICE(-l) 0 1 

LOILSEC (-1) -2.15*** -1.67*** 

(-0.27) (-0.16) 

[-7.99] [-10.76] 

LOILPRICE(-l) -0.93*** -0.51*** 

(-0.25) (-0.14) 

[-3.74] [- 3.56] 

C 14.19 3.89 

Notes: Standard errors in ( ) and t-statistics in [ ]. 
***Indicates statistical significance at 1 % level. 
Note also that when written in proper équation order, the sign ofthe variables will reverse. This should be 
taken into account for correct interprétation. Figures given directiy reflect results taken from the program. 

Oil sector and oil price increases have had positive impacts on the manufacturing and 

service sectors. The first long-run équation (column (3)) states that a 1 % increase in the 

oil sector caused a 2.2% increase in the manufacturing sector, and a 1 % increase in oil 
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prices caused a 1 % increase in the manufacturing sector also. In the second vector 

(column (3)), the results show that a 1 % increase in the oil sector caused a 1.7% 

increase in the service sector and one percentage point increase in oil prices caused 

0.5% growth in the services sector. The impact ofthe oil sector and oil price change on 

the manufacturing and services sectors was strong and the signs were expected. In ail 

diagnostic tests w e carried out, as shown below, the manufacturing and service sectors, 

rather than the agriculture and fisheries sector seem to have benefited most from the oil 

boom. The results imply high interdependencies between thèse two sectors and the oil 

sector and oil price changes. 

We tested the long-term as well as short-term linkages between agriculture and fisheries 

sectors and the results are reported in Table 5.5. There is évidence of higher oil prices 

and oil revenue having had a positive growth effect on the agricultural sector. However, 

it is important to note that the long-run coefficients are much lower compared to the 

results (coefficients) evidenced in Table 5.4. Overall, it is clear that the oil sector has 

enormous linkage potentials in Oman's economy. Specifically, w e see long-run positive 

extemalities in relation to the agriculture and fisheries industry in O m a n , probably 

through directiy encouraging investment and indirectly through enhancing 

infrastmctural support. 

Table 5.5: Long-run equilibrium relationship between agricultural sector and oil 

Cointegrating équation Cointegration équation 1 Cointegration équation 2 

LAGFISH (-1) LÔÔ ÔÔÔ 

L M A N U F (-1) 0.00 1.00 

LOILSEC (-1) -0.52*** -3.38* 

(0.30) (0.30) 

[-1.73] [-11.36] 

LOILPRICE(-l) -0.05*** 0.06** 

(0.02) (0.02) 

[-1.92] [2.30] 

C -0.02 20.01 

Notes: Standard errors in ( ) and t-statistics in [ ]. 
*, ** and *** indicate statistical significance at the 1%, 5 % and 1 0 % levels respectively. 
Note also that when written in proper équation order, the sign ofthe variables will reverse. This should be 
taken into account for correct interprétation. Figures given directiy reflect results taken from the program. 
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5.5.2 Short-run Dynamics 

W e are interested in the short-run relationships among variables as well as the direction 

of causality. W e applied the short-run mechanism where the inclusion of the error 

correction term (ECT) represents an additional channel of detecting causality. The 

estimation results reveal that the E C T term is négative and statistically significant for 

both équations (manufacturing and services), hence the cointegration régressions 

support our previous results (see Table 5.6). The reported error correction parameters 

are -0.23 and -0.17 for manufacturing and service équation, respectively. This indicates 

that at time t (current period), more that 2 3 % of the déviation from the long-mn 

equilibrium at time t-1 (previous period) in the manufacturing sector is corrected. The 

error coefficient for the service sector shows a 1 7 % movement back towards 

equilibrium following an oil sector and oil price shock. In addition, our test suggests 

that a 1 0 % oil price movement upwards in the short m n was associated with a 0.83% 

increase in manufacturing output, confirming the close dependency ofthe sector on oil 

income. O n the other hand, the short-run effect of oil income on the manufacturing 

sector was found to be positive and weakly significant. Thus a 1 0 % change in oil 

revenue has been associated with 3 % change in Oman's level of manufacturing output 

in the estimated short-run model. 

In the first column of Table 5.7, we assume that the two cointegrating vectors are 

agriculture and manufacturing sectors, so w e estimated their output functions. As 

expected, the error correction (ECT) coefficients were négative and statistically 

significant, validating the use of the V E C M framework. The respective coefficients 

indicated that around 3 9 % and 2 6 % , respectively, of the déviation from the long-mn 

equilibrium value was corrected within a one-year period and convergence was 

achieved in the long m n . It is also not surprising that in this type of error correction 

model, the R-square is just above 5 0 % , given that the dépendent variable is 

differentiated (Keele 2004). 
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Table 5.6: V E C M , short-run equilibrium, oil sector, non-oil sectors and oil price 

Independent variable 

R-squared 
Adj. R-squared 
Sum sq. residuals 
S.E. équation 
F-statistic (p. value) 

D(LMANU) D(LSERVICE) 
Cointegration équation 1 

Cointegration équation 2 

D(LAGFISH(-1)) 

D(LMANUF(-1)) 

D(LSERVICE(-1)) 

D(LOILSEC(-l)) 

D(LOILPRICE(-l)) 

C 

-0.23*** 
(-0.07) 
[-3.41] 
-0.04 
(-0.09) 
[-0.39] 
0.09 
(0.18) 
[ 0.49] 
-0.22 
(-0.16) 
[-1.33] 
0.37 
(0.26) 
[1.43] 
0.30* 
(0.151) 
[1.99] 
0.08** 
(0.04) 
[2.38] 
-0.19* 
(-0.05) 
[3.671 

-0.17*** 
(-0.05) 
[-3.61] 
-0.06 
(-0.06) 
[-0.90] 
-0.18 
(-0.14) 
[-1.32] 
-0.20 
(-0.12) 
[-1.58] 
-0.01 
(-0.20) 
[-0.07] 
-0.10 
(-0.24) 
[-0.42] 
-0.29 
(-0-17) 
[-1.68] 
-0.16* 
(-0.04) 
f 3.891 

0.61 
0.51 
0.63 
0.16 

8.87(0.00) 

0.504 
0.370 
0.384 
0.122 

6.77 (0.00) 
Notes: Standard errors in ( ) & t-statistics in [ ]. 
***, ** and * indicate statistical significance at the 1%, 5 % and 1 0 % 
W e treated oil prices and oil G D P as weakly exogenous variables and 
same system. 

levels, respectively. 
that allows us to add them to the 

In the short-run elasticities of the two models, the agriculture and fisheries sector is 

strongly responsive to oil sector income. From the first column, the coefficient of the 

lagged dépendent variable is also significantly positive, implying that past activity is 

bénéficiai to current levels of output. The manufacturing output term was négative and 

significant, meaning that the relationship between the two sectors was clearly not 

complementary, but rather compétitive in nature. 

While acknowledging the limitation of using only a few variables and the possibility of 

improving the results by adding some more variables in the VAR/VECM structure, we 

nevertheless consider the results to be sufficiently robust to suggest that Oman should 

implement a proper stratégie plan and policies to deal with short-term oil price 

fluctuations. The results of our study also indicate that future work needs to be done to 

reduce serious and long-mn dependency on energy income. 
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Table 5.7: Short-run equilibrium, oil sector and oil price change, and agriculture and fisheries 
sector 

Vector error correction model (VECM) • 

D(LAGFISH) D(LMANUF) 

Cointegration équation 1 

Cointegration équation 2 

D(LAGFISH(-1)) 

D(LAGFlSH(-2)) 

D(LMANUF(-1)) 

D(LMANUF(-2)) 

D(LOILSEC(-l)) 

D(LOILSEC(-2)) 

D(OILPRICE(-l)) 

D(OILPRICE(-2)) 

R-squared 

Adj. R-squared 

Sum sq. residuals 

S.E. équation 

F-statistic (p value) 

LM(2)- X\2) 

A R C H (2) 
JB(2) 

-0.39* 

(0.11) 
[-3.37] 

-0.16*** 

(0.08) 

[-1.99] 

0.09 

(0.17) 

[0.54] 

0.37** 

(0.18) 

[2.12] 

-0.32** 

(0.150) 

[-2.13] 

-0.06 

(0.16) 

[-0.37] 

0.20*** 

(0.10) 

[1.90] 

0.05 

(0.20) 

[0.25] 

-0.03* 

(0.01) 

[-2.83] 
-0.00 

(0.01) 
[-0.16] 

0.09 

(0.07) 

[1.23] 

0.54 

0.48 

0.85 

0.18 

5.05(0.001) 

4.37(0.113) 
3.88 (0.234) 
2.05(0.114) 

-0.26*** 

(0.15) 

[-1.71] 

-0.18** 

(0.09) 

[-2.01] 

0.18 

(0.19) 

[ 0.93] 

-0.02 

(0.20) 

[-0.11] 
-0.21 

(0.17) 

[-1.22] 

0.054** 

(0.03) 

[2.03] 

0.81** 

(0.43) 

[2.04] 

0.15 

(0.23) 

[ 0.64] 

0.02** 

(0.01) 

[2.10] 

0.00 

(0.01) 

[0.37] 

0.20* 

(0.08) 

[2.59] 

0.52 

0.44 

1.06 

0.20 

4.55 (0.002) 

3.49(0.105) 
3.94(0.128) 
2.29(0.116) 

Notes: Standard errors in ( ) and t-statistics in [ ]. 
*, ** and *** indicate statistical significance atthe 1%, 5 % and 10% levels respectively. For further 

détails on the diagnostics, see Table 4.6. 



5.6 OIL, GOVERNMENT INCOME AND SECTORAL OUTPUT GROWTH 

Another aspect of oil dépendent économies is the importance of government income in 

économie output. Government income has strong influence on the domestic economy 

and overall économie output. Oil proceeds accrue directiy to the government and 

through government, oil income is distributed to the rest ofthe economy. Government 

income, therefore, has a strong influence on the level of G D P growth. In this section w e 

estimate h o w government income has determined sectoral G D P growth in the long and 

short run. W e particularly examine h o w sectroral G D P (as in manufacturing, service and 

agriculture sectors), government revenue and oil prices are related, where the latter is 

treated as a non-modelled exogenous variable. W e are interested in how changes in the 

level of government income have influenced the manufacturing, services, and 

agriculture and fisheries sectors. 

Our diagnostic testing shows that oil price has been positively influencing real 

government revenue, both in the long and short run (see Table 5.8). The results indicate 

that real government revenue is the main déterminant of sectoral G D P (manufacturing, 

services and agriculture). For example, when there is a one percentage point increase in 

government revenue, there will be 2.52%, 1.5% and 0.38% increase in manufacturing, 

services, agriculture and fisheries sectors' output, respectively, in the long-mn 

equilibrium. 

In the short-run, the estimation results reveal that the error correction term (ECT) is 

négative and statistically significant for manufacturing, services and agriculture 

équations and, therefore, the cointegration régressions support our previous results. The 

reported error correction parameters are -0.06, -0.10 and -0.23 for the manufacturing, 

services and agriculture équations, respectively. " The error coefficient for 

manufacturing, services and agriculture shows a 6%, 1 0 % and 2 3 % movement back 

towards equilibrium, following a government income shock. In addition, our test 

suggests that a 1 0 % government income movement upwards in the short run has been 

associated with 0.18%, 1.8%, and 2.75% increase in manufacturing, services, and 

Note that various diagnostic test were also conducted to check for autocorrélation and 
heteroscedasticity problem. The estimated model passed thèse tests and thèse results are not reported but 
are available upon request from the author. 

131 



agriculture and fisheries output, respectively, confirming the close dependency of the 

G D P sectors on government income. It is interesting to note that the agriculture and 

fisheries sector coefficient has been much lower in comparison to the manufacturing 

and service sectors. This resuit is similar to the long-mn findings observed earlier (see 

Table 5.5), confirming that the sector is not well integrated into the oil sector activities 

or the government development programmes. 

Table 5.8: Long-run and short-run analysis ofthe relationship between sectoral G D P , government 
revenue and oil price variables 

Equation —» 

LGOV(-l) 

Constant 

LMANUF 
+2.524' 

[+8.675] 

-15.693 

LGOV(-l) 

Constant 

LSERV1CE 

+1.50752' 

[+7.719] 

-4.759157 

L<JOV(-1) 

Constant 

LAGFISH 

+0.382' 

[+4.110] 

-1.734 

OILPRlCE(-l) 

Constant 

LGOV 

+0.0054" 

[+0.292] 

+7.993 

Error correction model 

CointEql 

D(LMANUF(-1 )) 

D(LMANUF(-2)) 

D(LGOV(-l)) 

D(LGOV(-2)) 

Constant 

D(LMANUF) 

-0.057"" 

[-1.872] 
0.121 

[ 0.746] 

0.029 

[0.183] 

0.018" 

[2.143] 
0.385* 

[ 3.285] 
0.093 

[1.6581 

CointEql 

D(LSERV(-1)) 

D(LSERV(-2)) 

D(LGOV(-l)) 

D(LGOV(-2)) 

Constant 

D(LSERVICE) 

-0.101" 

. 1-3.214] 
-0.062 

[-0.465] 

0.139'" 

[ 1.803] 

0.182' 

[2.766] 
0.337" 

[4.691] 
0.005 

[0.186] 

CointEql 

D(LAGF1SH{-1)) 

D(LAGFISH(-2)) 

D(LGOV(-l)) 

D(LGOV(-2)) 

Constant 

D(LAGFISH) 

-0.231" 

[-3.793] 
0.431'" 

[1.813] 

-0.238" 

[2.013] 

0.275'" 

[1.924] 
-0.1421 

[-0.873] 
-0.041 

[-0.975] 

CointEql 

D(LGOV(-l)) 

D(LGOV(-2» 

D(01L(-1)) 

D(0IL(-2)) 

Constant 

D(LGOV) 

-0.306" 

[-4.453] 
-0.289"" 

[-1.695] 

-0.207 

[-1.242] 

0.014'" 

[1.791] 
0.007 

[ 0.690] 
0.175' 

[3.1561 

Note: *, ** and *** indicate statistical significance atthe 1%, 5 % and 1 0 % levels respectively. 
T-statistics are in square brackets. 

5.7 GRANGER CA USALITY TEST 

In the previous section w e examined the long-run inter-sectoral relationships between 

the oil sector and the non-oil G D P and the results suggest that the non-oil sectors have 

been positively linked to the oil sector.29 Further, our cointegrating system implied that 

there has been a one way direction or causality mnning from the oil sector to the rest of 

the economy. For the purpose of reconfirming the earlier results, particularly the 

existence of a material relationship among the variables, and testing the direction of 

Except for the agricultural and fisheries sector. 
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causality linkages and their degree of intégration, w e used the Granger causality test. 

The standard Granger causality test m a y also be applied in the cases where Y and X are 

not cointegrated, and where there could be short-run equilibrium (relationship) 

(M.Miller and Russek 1990; Gelper, L e m m e n s et al. 2007). The test is useful, 

particularly when the inter-sectoral relationships among variables are not clear 

(Litterman 1984; Doan, Litterman et al. 1986). 

5.7.1 VAR Granger Causality: Non-oil GDP and the Oil Sector 

From the previous section, we have established that sectoral GDP, government income 

and international oil prices have been related. T o confirm the previous results, w e 

estimated one-to-one relationships between the variables using Granger causality. The 

bivariate autoregressive system ofthe first différence séries shed light on the directions 

of causality. This technique also specifically helped us identify direction of causality 

among variables. Thèse Granger causality tests were based on équations (5.11) and 

(5.12). With stationarity and cointegration confirmed initially, w e adopted the standard 

practice that the optimal lag orders ofthe V A R system investigated. Ibrahim (2001) and 

A h m e d (2007) argued that the choice of lag length ofthe V E C M / V A R model is critical. 

The results of the relevant test are reported in Table 5.9. From four out of the five 

appropriate criteria, our lag order sélection was chosen on the basis of A I C and S C 

model sélection criteria. Thus the most appropriate lag stmcture according to thèse 

criteria is lag one. For further discussion on h o w to choose the most appropriate lag, see 

Lutkepohl(1993). 

Table 5.9: VAR lag order sélection criteria 

Endogenous variables: AGFISH M A N U F SERVICE OILSEC 
Exogenous variables: C 
Sample: 1967-2006 
Lag 
0 
1 
2 
3 

LogL 

-73.006 

77.595 

88.676 

104.594 

LR 
NA 

260.499* 

16.771 

20.651 

FPE 
0.000 

5.26e-07* 

7.09e-07 

7.76e-07 

AIC 
4.162 

-3.113* 

-2.847 

-2.843 

SC 
4.337 

-2.243* 

-1.280 

-0.579 

HQ 
4.224 

-2.806* 

-2.295 

-2.045 

Notes: * Indicates lag order selected by the criterion. N A = not available. 
LR: Sequential modified LR test statistic (each test at 5 % level). 
FPE: Ainal prédiction error. 
AIC: Akaike information criterion. 
SC: Schwarz information criterion. 
HQ: Hannan-Quinn information criterion. 
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Second, w e used the V A R Granger causality/block exogeneity Wald tests to show the 

inter-sectoral relationships between non-oil G D P and the oil sector. The results are 

reported in Table 5.10. From the first régression (part A ) , it is interesting to note that the 

agriculture and fisheries sector performance has not been stimulated by oil revenue. 

Thus, the overall évidence from both, the joint significance of lagged coefficients ofthe 

pi/s and the error correction term does not support the Granger causality between 

agricultural and fisheries output growth and oil income, or between agriculture sector 

performance and growth in other sectors, such as manufacturing and services. This 

finding seems to support the observation made by Metz (1993), that "the agricultural 

sector has been affected by mral-urban migration, in which the labour force has been 

attracted to the higher wages of industry and the government service sector, and by 

compétition from highly subsidized gulf producers"(Metz 1993). 

Furthermore, oil wealth enabled the imports of agricultural products that competed 

directiy with Omani agricultural products. Therefore the sector has not been integrating 

to the mainstream economy. Although the authorities have pursued spécifie policies to 

promote the agriculture and fisheries sector in récent years, including advice on m o d e m 

irrigation, technology choice and budgetary support, more needs to be done. In 

particular, it is important to enhance the competitiveness ofthe sector such as: improved 

market access concessions for its agricultural and fishery products; operationalization 

and development of a c o m m o n market and better marketing practices for agricultural 

products; and offering targeted subsidies (subsidized loans) to purchase machinery and 

other equipment. 

In addition, the rapid imports of electric and other water pumps, with no régulation on 

their use, has had a négative impact on the sector's output. As a resuit of excessive 

pumping of fresh ground water, sea water has intruded into farms, with devastating 

impact on agriculture in some parts ofthe country. 

From the manufacturing sector régression, we could not reject the null hypothesis that 

oil income Granger-caused manufacturing G D P , nor that manufacturing G D P Granger-

caused oil income (both at the 1 % level of significance). The reported results also 

provide évidence of cointegration and unidirectional Granger causality running from 

services to manufacturing activities (statistically significant at the 5 % level). Thus 
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improvements in the services sector should have encouraged manufacturing. The 

findings tend to show that somehow manufacturing and services may have mutually 

reinforced each other. W o n g and Tang (2008) observed that a strong complementary 

services sector could encourage more manufacturing activities, while diversifying to 

high value chain activities could also generate intermediate demand for services ranging 

from logistics and ports, to business and finance. 

Table 5.10a: VAR Granger causality/block exogeneity Wald tests, GDP sectors 

Dépendent variable (régression): AGFISH 

Variable 

MANUF 
SERVICE 
OILSEC 
Dépendent variable: 

Excluded 

AGFISH 

SERVICE 

OILSEC 

MANUF 

Dépendent variable (régression): 

Excluded 

AGFISH 

MANUF 
OILSEC 
Dépendent variable 

Excluded 

AGFISH 

MANUF 
SERVICE 

(régression): 

Chi-sq. 

2.04 

2.47 

3.03 

Chi-sq. 

0.51 

0.71 

12.71 

SERVICE 

Chi-sq. 

1.88 

0.05 

8.88 

OILSEC 

Chi-sq. 

1.32 

18.85 

7.96 

Lags taken 

(2,0) 

(1,1) 
(2,1) 

Lags taken 

(2,2) 

(2,1) 

(2,1) 

Lags taken 

(3,1) 

(2,1) 
(2,0) 

Lags taken 

(3,1) 
(2,2) 

(2,1) 

Prob. 

0.16 

0.12 

0.11 

Prob. 

0.47 

0.40 

0.00 

Prob. 

0.17 

0.83 

0.00 

Prob. 

0.25 

0.00 

0.00 

E C M term 

-0.22 

0.42 

-0.10 

E C M term 

-0.82 

-0.28** 

-0.19*** 

E C M term 

0.11 

-0.32* 

-0.41** 

E C M term 

-0.0.82 

-0.17** 

-1.01** 

Table 5.10b: V A R Granger causality/block exogeneity Wald tests, G D P sectors 

Pairwise Granger causality 
Null Hypothesis: Obs. F-statistic Prob. 

LMANUF does not Granger cause LAGFISH 
LAGFISH does not Granger cause L M A N U F 
LSERVICE does not Granger cause LAGFISH 
LAGFISH does not Granger cause LSERVICE 

LSERVICE does not Granger cause LMANUF 
L M A N U F does not Granger Cause LSERVICE 

OILSEC does not Granger Cause LAGFISH 
LAGFISH does not Granger cause OILSEC 

LOILSEC does not Granger cause LMANUF 
L M A N U F does not Granger cause LOILSEC 

LOILSEC does not Granger cause LSERVICE 
LSERVICE does not Granger cause LOILSEC 
Notes: ***, ** and * indicate statistical significance at the 1%, 5 % and 1 0 % levels respectively. 

38 

38 

39 

39 

38 

39 

2.47 
1.76 
1.30 
0.40 

4.93** 
0.01 

2.91 
1.06 

7.36*** 
3.86* 

4.07** 
2.07 

0.11 
0.19 
0.29 
0.67 

0.05 
0.92 

0.10 
0.31 

0.002 
0.06 

0.03 
0.14 
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5.8 CONCLUSTIONS AND IMPLICATIONS 

This chapter investigated h o w the oil sector affects the macroeconomic dynamics ofthe 

economy in O m a n . The study used an integrated econometric approach that 

distinguished between short m n dynamics and long-mn equilibrium relationships. 

Initially time-series properties of the data were investigated and cointegration among 

variables determined, in order to avoid spurious results. Further, w e examined dynamic 

causal relationship using multivariate time-series procédures (multivariate Granger 

causality approach) to investigate direction(s) of causality among variables. 

Firstly, the tests revealed that - not surprisingly - government revenue (which is 

significantly associated with oil revenue) positively and significantly affects non-oil 

sector real G D P growth in Oman. Our results confirmed strong dependency on oil 

income for development, found in many oil-based économies such as the G C C countries 

and Russia. It was also observed that oil prices and oil revenue have direct impact on 

real sectoral G D P s , while indicating that variation in energy resources and associated 

revenue are of increasing importance in explaining future national growth. From a 

différent dimension, the close relationship between oil income and non-oil sectors could 

drive expenditure patterns. To avoid this, it is necessary to have strict fiscal mies. Thus: 

(i) there has to be expenditure control stratégies to moderate spending growth during 

boom cycles; and (ii) authorities should also put into place more formai stratégies to 

direct a significant proportion of oil revenue to a specialized stabilization oil fund 

(reserve fund), to weaken long-term oil dependency, and facilitate structural link 

between government spending and non-oil activities. A move towards this has been 

implemented in some of the G C C countries, including Oman, to prépare for sustained 

growth and enable the non-oil sectors to achieve scale économies and generate 

employment. 

Moreover, Oman needs to have a long-term strategy that will drive économie growth 

beyond oil. This can be achieved through structural reforms, including policy and 

institutional reforms that will liberalize trade, encourage foreign investment, and make 

the business environment more transparent and business friendly. The trade policy 

might be geared towards encouraging the import of capital goods instead of consumer 

goods that would not add value to output. 
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Secondly, the results from the V E C M and Granger causality tests indicated, with 

regards to the relationship between oil income and agriculture output, that w e accept the 

null hypothesis that oil revenue does not Granger-cause agriculture and fisheries G D P . 

This shows that the sector is not integrated in the mainstream economy and contributing 

only about 2.8% of G D P by 2006. Diminishing employment préférence has 

significantly affected the agriculture and fisheries sector as prospective workers are 

attracted to more remunerative employment opportunities in services and 

manufacturing. There has also been no spécifie programme for manpower development 

focusing on critical skills needed by the sector. Furthermore, the sector seemed to be 

suffering from compétition from imported agricultural products and with little 

protection, the combination of labour préférence and compétition from the international 

market, the sector's contribution to national output dropped significantly. 

Thirdly, the long-run cointegration tests for the manufacturing and services sector 

indicate that both sectors are positively correlated to changes in the oil sector. In 

addition, w e used V A R Granger causality test to estimate the inter-sectoral relationship 

between the manufacturing and services sectors and the G D P sectors, and the overall 

results indicated that there was a unilatéral causality running between the oil sector and 

the former two sectors.30 Further, it was observed that there was évidence supporting 

interdependencies between différent sectors of the economy, particularly between 

services and manufacturing. 

Fourthly, the overall results suggest that oil sector activities still played an important 

rôle in inducing non-oil output growth. The productive structure was still dépendent on 

oil sector activities and had not diversified away from oil dependency. Reliance on 

natural resources, in tum, threatens the économies of resource dépendent nations when 

revenues fall or when the stock of resources are exhausted. Such results confirm the 

view that, minerai industries do not create strong linkages in the economy. In addition, 

Oman's pre-oil économie activity, that is agriculture and fishing did not seem to have 

been affected by oil resource activities. This suggests that, despite the oil wealth, the 

30 This conclusion is based on the overall results. Although figures in Table 5.10 show weak causality 
running from manufacturing to oil, it is clear that there is a unilatéral causality from oil to manufacturing 
when we sélect différent lag lengths. 
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agriculture and fisheries sector has not accumulated m u c h capital and is still a labour 

intensive activity. 
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CHAPTER 6. 
FACTOR INPUTS AND OPTIMAL FISCAL POLICY 

...governments in resource abundant countries that have financed 

public investment using resource revenues have avoided the resource 

curse. There is stronger évidence that those governments in resource 

abundant countries that have consumed the proceeds of this 

abundance are those that, on average, have experienced a significant 

resource curse. This was found for the relationship between resource 

depletion and government consumption, in gênerai, and spending on 

public wages and salaries in particular. 

(Atkinson and Hamilton 2003) 

6.1 INTRODUCTION 

The économies of minerai dépendent countries, such as Oman, dépend heavily on one 

source of income, namely oil. Crude oil exports are the main source of foreign exchange 

earnings, the non-oil économie activities are dépendent on oil sector activities and most 

of government revenue is from oil income. For Oman, the value of oil exports to total 

exports was 6 5 % in 2007 (see Table 6.1). In the same year, the ratio of oil exports to 

G D P was 4 7 % and the ratio of oil revenues to total government revenues was 79%. To 

overcome the high dependency on oil income, Oman, like many other oil exporting 

countries, introduced ambitious development programmes and adopted a policy of 

accumulating foreign assets. The level of foreign assets has been a function of the 

volatile nature of oil income. So when oil receipts increased, reflecting better oil prices, 

the government accumulated more foreign assets and, when oil receipts were low, the 

government withdrew some of its financial assets to be able to finance its expenditure. 

In 1993-2001, Oman's net foreign assets declined, reflecting depressed oil receipts. 

However since 2002 Oman's foreign assets have been increasing, mainly due to 

increased oil receipts. In 2007 Oman's foreign assets were 10.2 billion U S D (see Figure 

6.1). 
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Table 6.1: Dependence on oil, 1970-2006 

Year 

1970 

1980 

1990 

2000 

2006 

2007 

Ratio of oil 
exports to 

total exports 

99 

96 

91 

82 

78 

65 

Ratio of oil 
exports to 
GDP 

52 

60 

46 

43 

40 

47 

Ratio of oil revenue 
to government 

revenue 

98 

92 

85 

78 

77 

79 
Source: Statistical Year Book, Oman, various issues. 

Figure 6.1: Net foreign assets (million USD), 1972-2007 
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Source: World Development Indicators, World Bank. 

Besides resources reliance, oil économies have an additional source of uncertainty about 

the future of the economy. This uncertainty stems from the inability to predict future 

income because ofthe volatile nature ofthe oil price. It is also because oil extraction 

activities are not sustainable as oil is an exhaustible resource: the more oil is pumped 

out ofthe ground today, the less there is for the future. This uncertainty about the future 

ofthe economy is actually a concern about the ability of oil économies to maintain their 

current consumption levels and standard of living when oil resources décline in the 

short m n , and when they are depleted in the long m n . 
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The third characteristic of oil dépendent économies is the importance of fiscal policy for 

économie output. Fiscal policy is a more important influence on the domestic economy 

than in most other économies. The oil windfall acemes directiy to the government and 

through its fiscal policy oil income is channelled to the private sector. The government, 

therefore, has direct influence on the investment and development pattern ofthe non-oil 

economy. This is even more the case in O m a n and other Arab Gulf countries because of 

the underdeveloped non-oil économie sectors prior to oil discovery. The pre-oil era 

économie activities in the Arab Gulf région were based on fishing, pearl fishing and 

subsistence agriculture, and did not produce any significant wealth. 

As described in this chapter, in Oman, oil production reached its peak in the year 2000 

and since then it has been declining yearly by about 4 % (see Table 6.2 below) 

Therefore, O m a n needs to diversify its economy, reduce its oil dependency and find 

another source of income away from oil. Oman's current proven oil reserves will be 

depleted by 2027 at the current rate of production, so the need to reduce oil dependency 

is not an option, it is a necessity. Policy makers need to have a clear strategy to save 

some ofthe oil income before oil resources are depleted. The purpose ofthis chapter is 

first to estimate the efficiency of factor inputs ofthe Omani economy to provide a guide 

to the capability ofthe Omani economy once oil resources run low and eventually are 

depleted. Secondly, the chapter provides an information base that can guide policy 

discussions on actions the government can take to respond to the décline and eventual 

depletion of oil resources. 

This chapter is organised as follows. Section 6.2 spécifies the objectives ofthe chapter. 

An overview of government oil policy, of government oil income and expenditure and 

of issues related to fiscal sustainability is provided in Section 6.3. Section 6.4 reviews 

the two policy options for resource dépendent nations: either converting natural 

resource income into human and physical capital or saving enough wealth to 

compensate for resource depletion. Section 6.5 évaluâtes économie efficiency in O m a n 

by estimating Oman's T F P for the period 1967-2007 and discusses issues related to TFP 

interprétation. The chapter then uses O L S régression and historical data to interpret 

économie efficiency in O m a n and the possible rôle of government policy in inducing 

such efficiency. Fiscal sustainability and Permanent Income Model (PIM) options for 

O m a n are discussed in Section 6.5. Section 6.6 offers a summary ofthis chapter. 
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6.2 OBJECTIVES OF THIS CHAPTER 

O m a n has achieved sustained real G D P growth of about 9 % per annum over the past 

forty years.31 This has been possible because of the oil sector boom and its multiplier 

effect on other sectors of the economy and government expenditure on éducation, 

health, services, and infrastructure development. Furthermore, the findings in this thesis 

(see Chapters four and five) show that the oil sector and government expenditure played 

a significant rôle in inducing non-oil sector growth. The persistence of minerai 

dependency, however, threatens the ability ofthe economy to sustain G D P growth when 

oil income runs low and when oil resources are depleted. In this chapter w e first 

examine the sources of growth in the Omani economy by estimating the total factor 

productivity of the Omani economy (TFP). This is very important for several reasons. 

First, it reveals important information about the contributing factors to G D P growth and 

how they have evolved throughout the past four décades of the oil era. Secondly, it 

shows h o w efficient économie agents have been in using factor inputs. Thirdly, and 

most importantly, T F P analysis shows if G D P growth in O m a n was a function of capital 

and labour accumulation or whether it was also the resuit of the increasingly efficient 

use of factors inputs and of technological progress. W e are interested is finding out how 

the T F P contribution to G D P growth developed throughout the years. As will be 

discussed, a négative T F P is not necessarily an indication of an increasingly inefficient 

use of factor inputs and lack of technological progress. It could also reflect a major 

capital injection into the Omani economy that was made possible by the discovery of 

oil, with delays in achieving full output from the resulting capital stock. 

Notwithstanding this issue, a positive T F P development would also be an indication of 

Oman's ability to sustain G D P growth in the eventual exhaustion of oil resources. 

Several factors influence the long-term économie growth of an economy and its 

sustainability, including its per capita income, géographie location, saving rates, 

institutions and fiscal balance (Sachs and Warner 1997). Other factors that influence 

long-term growth include human capital and éducation (Aghion and Durlauf 2005). 

This chapter will also assess fiscal policy and debt sustainability in Oman. It seeks to 

provide additional insights into the discussion regarding oil dependency/independency 

31 Real GDP increased by an average of 8.8% over 1967-2007, but over the first half ofthe period (1967-
86) grew by 12.0% and over 1986-2007 by 6.0%. Over the last décade or so (1996-2007) the growth rate 
has been 7.2% (see also Table 2.1). 
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and how the government can sustain a viable expenditure policy when oil income runs 

low. 

Oman's oil income is finite and will eventually be depleted. Unlike renewable 

resources, income that accmes to the government from oil resources is temporary and 

will cease altogether once the oil resources are exhausted. Chief among the policy 

challenges that the government faces is finding an optimal government expenditure 

level that takes into account the expected stream of oil income and the eventual 

depletion of oil revenues as resources are being depleted. Omani government 

expenditure policy has so far focused on fiscal expansion, building basic infrastructure 

and providing services. This strategy served the country well in delivering économie 

growth and improving the standard of living. However, thèse policies are not 

sustainable because of their strain on the country's financial assets and they 

compromise future générations' share of oil resources. To sustain the level of 

development that has been achieved so far, the government needs to rethink its past 

fiscal policy and save some of the income that is accruing from the exploitation of oil 

resources for future générations. 

Some ofthe questions we seek to answer include (for the first part ofthe chapter): What 

are the sources of growth in the Omani economy? H o w should w e interpret TFP 

contribution to output growth in O m a n ? Does négative TFP in an endowment economy 

with a very low level of development mean inefficient use of factor inputs? For the 

second part ofthe chapter, the following questions are asked: H o w can the government 

respond to the likely cessation of oil production in a responsible way that would protect 

the position of future générations? What are the différent expenditure options available 

to policy makers to sustain a viable level of expenditure when oil income ceases? Thèse 

questions have particular importance because of the continuous reliance on oil income 

to finance government expenditure, despite the expected depletion of the proven oil 

reserves within about two décades. In addressing thèse issues, it is important to 

understand how the past fiscal expansionary policies contributed to G D P growth and to 

identify the sustainable level of expenditure from of oil resources. 
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6.3 OIL AND GOVERNMENT POLICY: HISTORICAL OVERVIEW 

6.3.1 Government Oil Policy 

In 1962 a joint venture of western companies, Petroleum Development Oman (PDO) 

was given a concession to explore for oil in Oman. Oil was discovered in 1964 and 

shipment of cmde oil started in 1967; about 21 million barrels of oil were shipped in 

that year. Oil exports increased to 121 million barrels in 1970 and then decreased to 106 

million barrels in 1974. In 1974, the Omani government acquired 6 0 % ofthe company 

and in 1980 P D O was registered as an Omani company.32 

In 1976, the Omani government realized that the country was not endowed with as 

much oil as its immédiate neighbours like Saudi Arabia (SA) or United Arab Emirates 

(UAE). For example in 2006, UAE's daily oil production was 2.6 million barrels and 

SA produced 9.2 million barrels a day, while O m a n produced a modest 687 thousand 

barrels a day only. According to the published estimâtes, in 2006 O m a n had 5.6 billion 

barrels of proven reserves while, U A E had 97.8 billion barrels and SA 264.3 billion 

barrels. In fact, when the government was planning its First Five-year Development 

Plan in 1976, it was estimating that by 1977, oil production would start to décline 

gradually and by 1987 O m a n would have exhausted most of its oil, unless there were 

new discoveries (Development Council 1976). 

However, since 1975 oil production and proven reserves increased and continued to 

increase to the year 2000. Oil fields in O m a n produced 350 million barrels in 2000 and 

its estimated reserves were 5.8 billion barrels, but since 2000 oil production has been 

declining and in 2007 Omani oil fields produced 259 million barrels, a yearly drop of 

about 4 % over that period (see Table 6.2). 

The drop in oil production in Oman was due mainly to technical difficulties faced by an 

oil company. In April 2004, the N e w York Times published a report about how Royal 

Dutch has overestimated its oil reserves Worldwide and in O m a n in particular (Gerth 

and Labaton 2004). The report claimed that proven oil reserves may be less than the 

The rest ofthe company is owned by the following: Royal Shell owns 34%, Compagnie Française des 
Pétroles (Total) 4 % and Partex 2%. Thèse shares have remained unchanged to the présent day. 
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published data. According to the report, Shell documents suggested that Oman's oil 

reserves have been overestimated by 40%. It also reported that the enhanced oil 

recovery technique (EOR) has failed to get more oil out ofthe ground. 

Table 6.2: Oman's oil production, estimated reserves, and life of reserves, 1967-2007 

Year Production (Million barrels) Reserve (Million barrels) Life of reserve (Years) 
1967 21 Ï8ÔÔ 86 
1968 88 1800 20 
1969 120 1800 15 
1970 121 1800 15 
1971 107 1800 17 
1972 103 1800 17 
1973 107 1800 17 
1974 106 1800 17 
1975 125 1800 14 
1976 134 1329 10 
1977 124 1280 10 
1978 115 1379 12 
1979 108 15T4 14 
1980 104 2493 24 
1981 120 2908 24 
1982 123 2991 24 
1983 142 3500 25 
1984 152 2852 19 
1985 182 4026 22 
1986 204 3972 19 
1987 213 4088 19 
1988 227 4119 18 
1989 234 4269 18 
1990 250 4361 17 
1991 259 4471 17 
1992 271 4748 18 
1993 285 4970 17 
1994 297 5138 17 
1995 313 5172 17 
1996 325 5238 16 
1997 330 5400 16 
1998 328 5700 17 
1999 330 5848 18 
2000 350 5843 17 
2001 349 5900 17 
2002 328 5706 17 
2003 299 5572 19 
2004 285 5572 20 
2005 283 5572 20 
2006 269 5572 21 
2007 259 5572 22 
Sources: Reserves from 1976 to 1979 are from Oman Development Book (1981-1985). Reserves from 
1980 to 2006 are from OPEC Annual Statistical Bulletin. 
Oil production is from Statistical Year Book, Oman, various issues. 

The reserve estimâtes are further complicated by the fact that there is a mis-match 

between the actual oil production rates and the rule of limiting oil production to 6% of 
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total reserves, as specified in the five-year development plan (Development Council 

1997). Oil production has been less than the 6 % mie, except in 1996 and 1997 (see 

Table 6.3). This again emphasizes the view that Oman's oil reserves may be less than 

what has been published. O n the other hand, it is important to note that the level of oil 

reserves is not a physical constant, but that recoverable reserves are a function of the 

price of oil, as a higher oil price makes it économie to recover more oil from a given 

réservoir. Thus rising oil prices in récent times may have tended to offset thèse factors, 

by increasing the proportion of oil in the ground that is economically recoverable. 

Table 6 J: Actual oil production and what production should have been under the 6 % rule (million 
barrels), 1996 - 2007 

Year What production should have been under the 6% rule Actual production 

1996 314 325 

1997 324 330 

1998 342 328 

1999 351 330 

2000 351 350 

2001 354 349 

2002 342 328 

2003 334 299 

2004 334 285 

2005 334 283 

2006 334 269 

2007 334 259 
Source: Statistical Year Book, Oman, various issues. 

Oman's oil policy has been determined by the Development Council which is chaired 

by the Sultan of Oman. The Ministry of Petroleum and Minerais supervises the daily 

running ofthe sector and provides technical expertise and assistance to the Council. The 

Second Five-year Development Plan (1981-1985) specified the following policies for 

the oil sector (Development Council 1981): 

1. Increase oil production to 330,000 barrels per day and maintain this level 

throughout the plan period. 

2. Maximize the best possible export price for Omani crude. 

3. Seek technical ways and means that will maximize and enhance recovery of oil 

producing wells. 

4. Promote further oil exploration by international companies. 
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5. Build a refinery that will meet domestic market requirements of petroleum 

products.33 

6. Strengthen the technical expertise ofthe Ministry of Oil and Minerais. 

In the Fifth Five-year Development Plan (1996-2000), the Council specified a target for 

prolonging the life of the reserves by limiting the production rate. The plan called for 

limiting the production rate to 6 % of total oil reserves (Development Council 1997). 

The government also pursued an active programme of exploration. Unlike several 

countries in the région, O m a n has allowed foreign investment in the oil sector. Several 

companies were given concessions to explore différent parts of the country including 

P D O , E L F Group, E L F Sumitomo Group, Quintana International Group, and O m a n Sun 

Oil Company. In addition, the oil sector was not nationalized to make it even more 

attractive for international oil companies to invest in the sector and increase oil 

production in the country. 

Enhancing oil recovery techniques was another policy that the government pursued 

since the early stages of exploiting oil resources. This is consistent with the third 

objective with regards to the oil sector in the second five-year development programme, 

to fmd ways that will maximize oil recovery from the existing oil fields. The motivation 

for such a policy was driven by the relatively small quantity of oil discovered in Oman. 

With expanding and increasing government expenditure and in order to meet its short-

term financial needs, the government needed more revenue. Increased revenue could be 

achieved by oil export income, so the government sought to increase oil production as 

much as possible. But it is not clear if this policy was primarily motivated by économie 

considérations or influenced by foreign partners, who are more motivated by increasing 

shareholder value. O m a n has never been a member of Organization of the Petroleum 

Exporting Countries (OPEC), and having an independent oil policy that reflects the best 

interest ofthe country, rather than the interests of O P E C , was probably the best policy 

option for the country. 

Refinery products were also used for exports. 

147 



6.3.2 Utilisation of Oil Income and Government Debt 

Because the country was lacking basic infrastmcture and services, fiscal policy priority 

was focused towards promoting development and économie growth. The provision of 

physical and social infrastmcture was a necessary requirement for économie 

development. And with relatively depressed oil earnings over the period after 1981, 

there was a substantial gap between government expenditures and revenue in every year 

but two over the period 1982-2001 (see Table 6.5). However, between 2002 and 2007, 

both revenue and expenditure experienced a significant increase, doubling in five years. 

This big increase in expenditure was driven by the unexpected oil windfalls resulting 

from higher international oil prices. It was also reminiscent of the past, as between 

1974-1979 and 1980-1987 government expenditure experienced similar spikes in 

response to unexpected oil windfalls. 

Similarly, non-oil revenues doubled in size between 2002 and 2007 as the economy 

grew strongly. During 1980-2007, oil revenue increased on average by about 10%, 

while non-oil revenue increased by 1 4 % from a low base. Nevertheless, the ratio of non-

oil revenue to oil revenues is still small (see Table 6.6). In 2007, non-oil revenue 

comprised about 21 % of total government revenue. Custom duties and other revenue 

(including service revenues such as electricity and water charges and other fées charged 

by the government) increased by an average of about 1 2 % per year between 1980 and 

2007, while corporate income tax increased by 14%, perhaps reflecting better collection. 

It is also important to note that although expenditure has more than doubled between 

2000 and 2007, inflation has remained stable, increasing 1.21% yearly (see Table 6.4). 

Clearly, the increased expenditure has not been in response to inflationary pressures. 

The increased expenditure was the resuit of the unexpected oil windfall, as already 

mentioned before, and of government policies in response to that windfall. 

Table 6.4: Consumer price inflation (percent change), 2000-2007 

2000 

-1.20 

Average 

2001 

-0.84 

2002 

-0.33 

2003 

0.17 

2004 

0.67 

2005 

1.85 

2006 

3.44 

2007 

5.89 

1.21 

Source: IMF, 2008. 
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Table 6.5: Government expenditure and revenue (current millions U S D ) , 1970-2007 

Year Oil revenue* **Oil Non-oil revenue Expenditure Surplus/Déficit Surplus/Déficit 
revenue + adjusted to 
estimate transfers to 

transfers to S G R F 
S G R F 

1970 

1971 

1972 

1973 

1974 

1975 

1976 

1977 

1978 

1979 

1980 

1981 

1982 

1983 

1984 

1985 

1986 

1987 

1988 

1989 

1990 

1991 

1992 

1993 

1994 

1995 

1996 

1997 

1998 

1999 

2000 

2001 

2002 

2003 

2004 

2005 

2006 

2007 

54.69 

130.47 

138.02 

178.65 

789.58 

1009.64 

1269.01 

1355.47 

1308.33 

1802.60 

2889.32 

3540.10 

3215.10 

3379.43 

3486.98 

4027.86 

2517.71 

3213.28 

2702.60 

3235.68 

4562.24 

4074.22 

4135.94 

3618.49 

3680.73 

3890.36 

4127.60 

4849.74 

3559.38 

3429.17 

4864.06 

5266.15 

6129.43 

6485.42 

8494.27 

9259.11 

11561.72 

12580.40 

• 

3770.46 

3485.03 

3614.99 

3754.06 

4347.71 

2809.54 

3629.61 

3019.22 

3632.61 

5043.81 

4787.19 

4789.59 

4136.00 

4155.10 

4414.99 

4686.22 

5431.31 

4105.15 

4199.16 

5528.16 

5926.38 

6986.32 

7455.73 

9465.62 

10435.87 

12139.81 

13209.42 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

108.85 

138.80 

204.17 

309.11 

258.33 

328.39 

453.65 

597.66 

661.46 

724.22 

546.35 

624.22 

750.00 

769.79 

888.80 

945.83 

1024.48 

1088.54 

1200.52 

1203.13 

1398.44 

1398.44 

1291.67 

1539.06 

1906.25 

2348.96 

2302.08 

2486.98 

2925.00 

3281.56 

54.69 

119.79 

186.46 

238.80 

858.07 

1290.36 

1513.02 

1392.45 

1458.59 

1693.75 

2473.44 

3186.98 

3679.43 

4028.39 

4584.11 

5021.61 

4913.54 

4190.36 

4081.25 

4324.74 

4915.10 

4864.84 

5882.03 

5839.58 

5864.84 

6070.31 

5869.01 

6008.85 

5785.42 

5908.85 

6918.49 

7448.44 

7654.95 

8304.43 

9921.61 

10957.29 

11640.10 

15313.5 

0.00 

10.68 

-48.44 

-60.16 

-68.49 

-280.73 

-244.01 

-36.98 

-41.41 

247.66 

620.05 

662.24 

-205.99 

-320.57 

-643.49 

-396.09 

-1734.38 

-252.86 

-832.29 

-464.84 

397.14 

-20.83 

-857.29 

-1275.26 

-1159.64 

-1091.41 

-540.89 

44.01 

-827.60 

-1081.25 

-762.76 

-643.23 

380.73 

529.95 

874.74 

788.80 

2846.61 

548.39 

892.59 

63.93 

-85.01 

-376.40 

-76.24 

-1442.54 

163.47 

-515.68 

-67.91 

878.71 

692.14 

-203.64 

-757.75 

-685.26 

-566.78 

17.73 

625.59 

-281.83 

-311.25 

-98.66 

17.00 

1237.62 

1500.26 

1846.09 

1965.56 

3424.71 

1177.48 

Notes: * Oil revenue = oil revenue - transfers to SGRF. S G R F transfers are not declared. Hence, oil 
revenue is more than what is published in the yearly statistical book. 
**By including estimâtes of transfers to S G R F the data suggests that the déficit and the surplus are 

deflated in the published data. 
Inflation rate during 2000-2007 was 1.21%. 
Source: Statistical Year Book, Oman, various issues. 
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Table 6.6: Government non-oil revenue (current million USD), 1970-2007 

Year 

1970 

1971 

1972 

1973 

1974 

1975 

1976 

1977 

1978 

1979 

1980 

1981 

1982 

1983 

1984 

1985 

1986 

1987 

1988 

1989 

1990 

1991 

1992 

1993 

1994 

1995 

1996 

1997 

1998 

1999 

2000 

2001 

2002 

2003 

2004 

2005 

2006 

2007 

Custom 
duties 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

22.40 

29.43 

38.28 

56.51 • 

82.29 

107.03 

96.35 

70.05 

77.08 

76.56 

84.90 

102.86 

124.48 

113.54 

108.07 

111.98 

101.56 

106.77 

111.98 

111.98 

119.79 

153.65 

156.25 

205.73 

216.15 

239.58 

272.14 

316.67 

Corporate 
income tax 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

16.93 

27.34 

29.69 

48.70 

53.13 

68.75 

66.67 

55.21 

60.94 

41.67 

37.50 

47.66 

51.82 

61.46 

78.13 

85.94 

91.15 

96.35 

101.56 

106.77 

109.38 

101.56 

143.23 

153.65 

190.10 

205.73 

217.97 

378.96 

Other 
revenues 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

108.85 

138.80 

164.84 

252.34 

190.36 

223.18 

318.23 

421.88 

498.44 

598.96 

408.33 

505.99 

627.60 

619.27 

712.50 

770.83 

838.28 

890.63 

1007.81 

1000.00 

1184.90 

1179.69 

1062.50 

1283.85 

1606.77 

1989.58 

1895.83 

2041.67 

2434.90 

2585.94 

Total non-oil 
revenues 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

108.85 

138.80 

204.17 

309.11 

258.33 

328.39 

453.65 

597.66 

661.46 

724.22 

546.35 

624.22 

750.00 

769.79 

888.80 

945.83 

1024.48 

1088.54 

1200.52 

1203.13 

1398.44 

1398.44 

1291.67 

1539.06 

1906.25 

2348.96 

2302.08 

2486.98 

2925.00 

3281.56 

% non-oil 
revenue 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

7.68 

7.15 

6.60 

8.03 

7.44 

8.86 

11.51 

12.92 

20.81 

18.39 

16.82 

16.17 

14.12 

15.89 

17.69 

20.72 

21.77 

21.86 

22.53 

19.88 

28.21 

28.97 

20.98 

22.62 

23.72 

26.59 

21.32 

21.17 

20.19 

20.69 

Note: N A = not available. 

Source: Statistical Year Book, Oman, various issues. 



The increase in public consumption has been noted by many researchers as one ofthe 

features of many resource dépendent économies (Auty 1993; Pearce and Barrier 2000; 

Auty 2001). At times of favourable resource prices, governments tend to increase 

expenditure and when resource prices fall governments find it difficult to eut back 

expenditure. 

In the case of Oman, public expenditure was driven mainly by récurrent and defence 

expenditure (see Figure 6.2 and Table 6.7). However, between 2000 and 2007, 

development expenditure also experienced very fast growth, increasing from 2 0 % to 

3 0 % of total government expenditure, while, current expenditure decreased from 5 0 % 

to 4 0 % . In order to reduce the public debt, the fifth development plan pledged to control 

government expenditure and stated that "During this period the government will strive 

to achieve a balance between revenue and expenditure by the end of the plan period 

[2000]" (Development Council 2001). The unexpected oil windfall, particularly after 

2002, not only helped the government to realize a balanced budget but also to build 

surpluses. 

Figure 6.2: Government defence, récurrent, and development expenditure (as a percentage ofthe 
budget), 1971-2007 

0 

1970 1973 1976 1979 1982 1985 1988 1991 1994 1997 2000 2003 2006 

1 • Defence M Current A Development 

Source: Statistical Year Book, Oman, various issues. 
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Table 6.7: Government defence, récurrent, and development expenditure (million USD), 1971-2007 

Year 

1970 

1971 

1972 

1973 

1974 

1975 

1976 

1977 

1978 

1979 

1980 

1981 

1982 

1983 

1984 

1985 

1986 

1987 

1988 

1989 

1990 

1991 

1992 

1993 

1994 

1995 

1996 

1997 

1998 

1999 

2000 

2001 

2002 

2003 

2004 

2005 

2006 

2007 

Defence 

41.93 

72.66 

109.38 

306.51 

627.60 

706.51 

617.45 

688.80 

700.52 

1059.38 

1359.11 

1513.80 

1746.61 

1896.35 

1939.84 

1732.81 

1519.79 

1534.38 

1564.06 

1933.07 

1675.26 

2025.52 

1922.40 

2029.43 

2021.09 

1918.75 

1978.65 

1759.90 

1789.58 

2105.73 

2429.69 

2494.53 

2629.17 

2978.13 

3656.77 

3895.42 

4620.77 

Current 

23.44 

25.78 

35.94 

52.60 

179.43 

212.24 

298.44 

395.05 

450.26 

490.36 

706.25 

872.66 

1012.76 

1147.40 

1320.83 

1559.90 

1688.02 

1688.80 

1775.78 

1980.47 

2155.73 

2134.64 

2501.30 

2576.56 

2598.96 

2821.35 

2866.93 

2801.56 

2824.48 

2921.09 

3341.93 

3267.71 

3427.08 

3550.78 

3952.08 

4622.92 

4225.27 

5982.23 

Development 

31.25 

52.08 

77.86 

76.82 

372.14 

450.52 

508.07 

379.95 

319.53 

502.86 

707.81 

955.21 

1152.86 

1134.38 

1366.93 

1521.88 

1492.71 

981.77 

771.09 

780.21 

826.30 

1054.95 

1355.21 

1340.63 

1236.46 

1227.86 

1083.33 

1228.65 

1201.04 

1198.18 

1470.83 

1751.04 

1733.33 

2124.48 

2991.41 

2677.60 

3519.11 

4709.05 

Total 

54.69 

119.79 

186.46 

238.80 

858.07 

1290.36 

1513.02 

1392.45 

1458.59 

1693.75 

2473.44 

3186.98 

3679.43 

4028.39 

4584.11 

5021.61 

4913.54 

4190.36 

4081.25 

4324.74 

4915.10 

4864.84 

5882.03 

5839.58 

5864.84 

6070.31 

5869.01 

6008.85 

5785.42 

5908.85 

6918.49 

7448.44 

7654.95 

8304.43 

9921.61 

10957.29 

11639.80 

15312.06 

Source: Statistical Year Book, Oman, various issues. 



6.3.3 Fiscal Sustainability for Resource Dépendant Economies 

Public debt in Oman was never an unmanageable problem and it has not been subject to 

IMF or World Bank ( W B ) adjustment programmes and there has never been any 

rescheduling of officiai or commercial government debt. However, w e still put forth the 

question, is the current fiscal policy sustainable? What are the implications of the 

décline in oil production and as a conséquence oil revenue on fiscal policy? 

While it is common to use the ratio of public debt to GDP to assess fiscal policy 

vulnerability, for resource dépendant économies the literature uses the ratio of non-

resource déficit to expenditure to evaluate fiscal sustainability. The non-resource déficit 

is the différence between net government expenditure and its non-resource revenues 

(Shiell and Busby 2008). In other words, non-oil fiscal déficit is a hypothetical, 

constmcted measure. So, although the overall fiscal position may register surpluses, 

such as the case in O m a n since 2002, the non-oil fiscal déficit, the hypothetical, may be 

négative. In Oman, the non-oil balance has been négative since 1974 (see Figure 6.3), 

but there are several reasons to treat this measure with caution. One is that, as 

mentioned in notes to Table 6.5, oil revenues included in the budget do not include the 

unpublished oil revenues transferred direct to the SGRF. The figures on net foreign 

assets in Figure 6.1 suggest that over the period since 2002 thèse transfers may have 

been comparable to the increase in the non-oil déficit shown in Figure 6.3. 

Figure 6.3: Overall budget déficit and non-oil déficit (million USD), 1971-2007 

Source: Statistical Year Book, Oman, various issues. 
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6.4 NATURAL RESOURCES AND FISCAL SUSTAINABILITY 

Researchers investigating the implication of natural resource discovery on fiscal policy 

differ on what is the best policy option for resource utilization. There are two major 

policy alternatives available for governments dépendent on natural resource income. 

The first option is to maximise resource extraction and use the proceeds to build 

physical and human capital. The maximum extraction policy is based on the théories of 

Stiglitz (1974) and Solow (1974) that human and physical capital has a higher marginal 

productivity than natural resources and hence by maximising the extraction rate future 

générations will benefit from the accumulation of human and physical capital. The 

development expériences of many Western countries and the United States were based 

on the utilization of natural resources that were successfully converted into productive 

physical and human capital (Rostow 1990). 

The second policy option also calls for the extraction of natural resources but prescribes 

converting the income accrued into financial assets. The government can then consume 

the annuity/profits from the financial assets leaving the principal in the form of financial 

assets constant, to ensure financial sustainability and intergenerational sharing of 

resource wealth. Given the poor économie performance of many developing countries, 

including resource rich countries since 1970, researchers have suggested that natural 

resource extraction activities did not resuit in a successful accumulation of factors of 

production to compensate for the depleted resources (Gelb 1988). And one of the 

reasons for économie underperformance that is often cited is the public budget 

imbalance. Public expenditure was used for consumption and to finance projects with 

low investment retums so that, when resource prices fell, governments found it difficult 

to eut back expenditure. Therefore, it is argued, investing the resource wealth and 

consuming investment income is the most efficient way to utilize natural resources. 

In the following section we examine both policy options for Oman. First, we use TFP 

techniques to estimate the efficiency of the economy and the results of this estimation 

gives us a sensé of h o w effective government fiscal expansionary policy has been in 

promoting development and économie growth. In the next section, w e apply Friedman's 

(1957) permanent income model (PIM) to assess fiscal policy in O m a n since 1970 and 

to explore the différent expenditure options available for the government. Finally, we 
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estimate the consumption level that is sustainable given the proven level of oil reserves, 

production rate, and technology. 

6.5 TOTAL FACTOR PRODUCTIVITY AND OUTPUT GROWTH IN OMAN 

There is much uncertainty about the causes of économie growth in Oman. Has GDP 

growth been mainly the function of capital and labour employment? And what is the 

contribution of technological progress and efficient use of resources in G D P growth? 

Analysis of factor input contributions to G D P growth will reveal if growth has been 

mainly a function of accumulating capital and labour or of total factor productivity 

(TFP). If G D P growth has been mainly the function of capital and labour accumulation 

resulting from oil wealth, then reduced oil wealth could have a sharply négative impact 

on G D P growth. In that scénario, it would be difficult to employ labour and to 

accumulate capital stock, so growth could stagnate. 

On the other hand, if GDP growth has been mainly a function of TFP, then the absence 

of oil income could have less impact on G D P growth. Growth led by TFP may suggest 

increasing efficiency in the use of factor inputs and indicate that output has been 

becoming less dépendent on oil income. Positive growth in TFP could also be an 

indication of successful government development policy in making good use of oil 

income and turning oil wealth into productive assets. The neoclassical production 

function is used to décompose the growth rates of aggregate output into the contribution 

inputs and improvements in total factor productivity. By doing so, the aim is to look for 

sources of growth in the Omani economy, and to examine the contribution of labour, 

capital, and TFP to G D P growth. 

6.5.1 Kaldor Stylized Facts 

Before measuring TFP, it is worthwhile to consider the state of long-run equilibrium 

growth for Oman, using some stylised facts of économie development proposed by 

Kaldor (1957). A view ofthe Omani economy in the light of Kaldor's stylized facts 

should help us understand TFP and the long-term déterminants of économie growth. 

The stylized facts are: 
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1. Constant output and per capita output growth for developed countries but a rapid 

rate of real growth is observed in a developing economy. 

2. Average capital/labour ratio (K/L) grows overtime. 

3. Average labour productivity (Y/L) grows overtime. 

4. Average capital productivity (Y/K) is constant. 

Figure 6.4 shows the growth rate of output and per capita output from 1967-2007 of a 

very large scale, given the high rates of growth achieved in the early oil years. The 

period from 1967-1989 was characterized by exceptional swings in both variables, 

reflecting the impact of resource discovery in 1967 and favourable terms of trade, 

particularly between 1974-1975 and 1979-1985. Since 1990, both variables still 

experienced swings but the peaks were flattened. Stylized fact (1) is therefore a typical 

feature of a growing developing economy, i.e. strong output growth and income gains. 

Figure 6.4: Per capita GDP and GDP growth rate, 1976-2007 
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Source: World Development Indicators, World Bank. 

Figure 6.5 plots the average capital/labour ratio and average labour productivity from 

1970 to 2007. The average for both variables clearly shows upward trend. However, the 

capital/labour ratio growth is about 8 % per year compared to labour productivity growth 

of just 2 % per annum. There are also three distinct periods évident in both data séries: 

strong growth up to about 1985, stagnation or even a period of décline through to about 
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200, and renewed growth after 2000. Nevertheless, stylized facts (2) and (3) are clearly 

confirmed by our historical data set over the period as a whole. 

Figure 6.5: Capital/labour ratio and labour productivity, 1970-2007 
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The fourth stylized fact, the capital-output ratio, is supposed to be constant. The capital-

output ratio showed a steep upward trend during 1967-1986 but the trend has been 

relatively flat over 1987-2006 (Figure 6.6). The upward trend suggests that capital 

accumulation was driving growth in O m a n , at least up to 1986. In a more developed 

economy, a steep accumulation of capital relative to output may suggest that capital 

accumulation is less productive because a large quantity of capital is invested to raise 

output. However, in the case of O m a n , with the discovery of oil in the late sixties and 

the opening of the country that followed the oil price increases, the capital intensity 

reflects in part the influx of machinery, equipment and other tools that came into the 

country. In addition, since oil extraction and exports are capital intensive, a high capital-

output ratio is expected because of the high intensity nature of the capital which 

remained underutilized in the initial stages ofthe investment. Furthermore, the changing 

relationship in capital-output ratio after 1987 strongly supports the view expressed 

above, that capital is becoming more efficiently utilized. The fourth stylised fact, i.e. 

constant average capital productivity, is not apparent in the early years but is apparent in 

the flattening ofthe capital-output ratio from 1987. 
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Figure 6.6: Capital-output ratio, 1967-2006 
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6.5.2 Capital and Labour Coefficients and TFP Estimation 

In this section capital, labour, and technology coefficients are estimated, using the 

standard Cobb-Douglas (Cobb and Douglas 1928) production function Y, = A,F{K,L,) 

where Y, K, L are output (GDP), capital, and labour respectively, and A is the 

technology term. First, we ran the log linear production function to estimate labour and 

capital coefficients and time trend (t) that captures technological change in Oman for 

the period 1967-2006. G D P data was sourced from the O m a n Statistical Year Books 

(various issues) and deflated to constant 2000 prices. Gross capital stock was estimated 

from the Penn World Tables (Mark 6.2) data and various issues ofthe O m a n Statistical 

Year Books (see section 6.5.3.3). Labour data were sourced from the O m a n Statistical 

Year Books for the period 1970-1979 and from World Bank Data for the period 1980-

2007. W e use the following régression: 

LnGDP, = ftLnK, + fi2Lnf + p\t + s, (6-1 ) 

We report two régression results. For the first équation, (6.2) and the first régression in 

Table 6.8, the post-estimation diagnostics of the results reveal the présence of sériai 

corrélation. This is confirmed by the Durbin-Watson test, which examines the sériai 

corrélation of the error term. In the présence of sériai corrélation, the strict exogeneity 

assumption is violated, leading to a biased coefficient estimâtes. In the second équation, 
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(6.3) and the second régression in Table 6.8, w e introduced first order autoregressive 

(AR) terms to address the problem of sériai corrélation.34 Consistent with our initial 

estimation, ail explanatory variables are statistically significant at the 1 % level and the 

coefficient on capital is n o w about 0.63. Further diagnostic tests such as the cumulative 

sum ( C U S U M ) and the cumulative sum of squares ( C U S U M s q ) tests of parameter 

stability indicate that our model is stable and correctly specified. 

LnGDP, = O.SUnK, + 0.50LnL, - 0.02/, ser = 0.33, R2 = 0.96 (6.2) 

(0.10) (0.14) (0.01) 

LnGDP, = 0.63LnK, + 0.67LnL, -0.19/, ser = 0.22, R 2 = 0.88 (6.3) 

(0.18) (0.24) (0.40) 

The results of both régressions showed that capital and labour exhibit increasing 

retums to scale, suggesting a "catch-up growth" scénario, where capital and labour 

accumulation drove growth while trend t was négative.35 This resuit could be 

interpreted in two ways. First, the marginal accumulation of labour and capital 

outstripped ail other factor inputs in Oman. This was possible because of the 

unprecedented and rather unexpected capital inflow as a resuit of oil revenue windfall. 

That in tum enabled the deployment of more capital and labour in production. 

Secondly, factor inputs were being less efficiently used over time. Therefore, it could 

be argued, growth in O m a n was based on a rapid large accumulation of capital and 

labour rather than efficient utilization of resources. In addition, as can be seen from the 

régression statistics, weights of 0.8 and 0.6 for capital are contrary to the expectation of 

a developing country. In addition, the sum ofthe coefficients ofthe capital and labour 

was more than one, suggesting an increase retums to économies of scale. 

In brackets are the standard errors. 
Makdsi et al. (2000) and Alhiraika and Hamad (2001) found similar results. 
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Table 6.8: G D P and factor inputs, 1967-2007 

Variable 

LCapital 

LLabour 
@Trend 

R-squared 

Adjusted R-squared 
Durbin-Watson stat 

Coefficient 

0.823*** 

0.497*** 
-0.016* 

0.958 

0.956 
0.455 

Std. Error 

0.105 

0.137 
0.009 

t-Statistic 

7.910 

3.621 
-1.876 

Prob. 

0.000 

0.000 
0.0686 

Estimation with first order autoregressive term 

LCapital 

LLabour 

@Trend 

AR( ! ) _ _ _ _ _ . 

R-squared 

Adjusted R-squared 

Durbin-Watson stat 

Inverted A R roots 

0.626*** 

0.672*** 

-0.191*** 

0.170 

0.938 

0.876 

2.488 

0.17 

0.180 

0.238 

0.074 

0.398 

3.468 

2.817 

-2.566 

0.426 

0.040 

0.067 

0.083 

0.670 

Estimation with first order autoregressive 
LCapital 
LLabour 
@Trend 

AR(1) 
R-squared 
Adjusted R-squared 
Durbin-Watson stat 
Inverted A R Roots 

Estimation with first order 

0.777*** 
0.5847*** 
-0.0037*** 
0.6057*** 

0.990 
0.988 
2.206 
0.610 

autoregressive 

term and using 
0.1107 
0.1467 
0.026 
0.1416 

term and using 

sub-sample 
7.050 
3.989 
-0.129 
4.2849 

1967-1986 
0.000 
0.002 
0.899 
0.020 

sub-sample 1988-2007 

LCapital 

LLabour 

@Trend 

AR(])_... 

0.271*** 0.050 5.450 0.000 

0.814*** 0.130 8.561 0.000 

0.061** 0.030 2.031 0.049 

0.838*** 0.086 9.782 0.000 

R-squared 

Adjusted R-squared 

Durbin-Watson stat 

Inverted A R Roots 

0.985 

0.982 

1.839 

0.450 

Notes:***, ** and * dénote statistical significance atthe.1%, 5 % and 1 0 % levels respectively. 

To further address this issue, we re-ran the log linear production function to estimate 

labour and capital coefficients and the / trend for output growth in O m a n but this time 

we broke the régression data into two period sets as suggested by the analysis above, 

160 



namely 1967-1987 and 1988-2006. The purpose ofthis data segmentation and re­

estimation was to look for any stmctural shift in the economy and the changing 

dynamics in the Omani economy. More specifically, w e are interested in the négative 

trend variable observed in équation (6.3). The results are reported in the third and fourth 

panels of Table 6.8. 

In the first period, 1967-1987, with the exception of nerm, capital and labour and the 

A R term variables were statistically significant at the 1 % (see Table 6.8). The / term for 

the first period 1967-1987 is négative but not statistically significant. If taken literally 

this suggests that, during the initial years of the économie development, économie 

efficiency was declining and there was no contribution of technological change to 

économie output. In addition, the négative trend implies that the capital in O m a n was 

underutilized during that period. 

On the other hand, the estimation for the period 1988-2006, provided évidence for rising 

efficiency in the economy (see Table 6.8). The results also indicated that technological 

change contribution to G D P growth was increasing. In the second period, the 

computation results showed that capital, labour, and A R terms were statistically 

significant at 1%, while the trend, /, variable was positive and statistically significant at 

5%. The t coefficient of .06, though small, showed that during 1987-2006, increasing 

efficiency and technology contributed positively to G D P growth in Oman. Furthermore, 

capital and labour coefficients in Table 6.9 are converging to constant retums to scale 

and that is additional évidence of increasing efficiency in the output growth of the 

economy in O m a n in later years, compared to past years of G D P growth. 

6.5.3 Capital, Labour and TFP Coefficients: Calculating Actual Coefficients 

Following estimation of capital and labour contribution in Section 6.5.2, in this section, 

we use actual data and apply growth accounting techniques to examine factor 

contributions - capital, labour, and TFP - to output growth. W e compute the actual 

shares of capital and labour to income to estimate the sources of G D P growth in the 

Omani economy. In doing so, first we specify the marginal product and estimated 

capital and labour shares to output, and then w e measure labour and capital inputs. 
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Finally, we estimate TFP, using the log linear neoclassical production function and 

solve for TFP. 

6.5.4 Marginal Products and Capital and Labour Shares to Output 

Using the Cobb-Douglas production function and following Mankiw (Mankiw 2002), 

first we specify the marginal product of labour and capital respectively as: 

MPL = (\-a)YIL ( 6 4 ) 

MPK = aYIK (65) 

Where Y, K, L, are output, capital and labour respectively. 

Equation (6.4) states that the marginal product of labour (MPL) is proportional to output 

per worker and équation (6.5) states that that the marginal product of capital (MPK) is 

proportional to output per unit of capital. Using Oman's national income accounts data 

we calculated capital and labour shares to output (\-cx)Y or MPL*L in Oman from 

1976-2007. 

Figure 6.7 shows the ratio of labour to total income in Oman over the period 1976-2007. 

On average the labour share of output is about 0.3 and using constant retums to scale 

(CRT) capital's share of output, therefore, should be 0.7. This resuit is quite close to the 

régression resuit we obtained earlier in équation (6.3). 

Figure 6.7: Ratio of Labour income to total income, 1976-2007 
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Second, we specified the Cobb-Douglas production function as follows: 

Yt=JLF(KtLt) ( 6 6 ) 

where Y, K, L are output (GDP), capital, and labour respectively, and A is the TFP. 

Differentiating the production function with respect to time and decomposing the model 

to estimate the growth rates ofthe production function into sources of growth we obtain 

the following: 

• • • • 

Y_._A_ mpkK K mp,L L 
Y~ A+ Y ~K+~L~I (6J) 

where mpk and mpl are the marginal product of capital and labour, respectively under 

the assumption of compétitive factor markets, constant retums to scale, and 

technological progress. Then, mpkK/Y and mpdJY are the shares of compensation to 

capital (a£)and labour ((1 - a)l) in aggregate output respectively. 

Assuming constant retums to scale, the growth rate of the économie output is 

decomposed into TFP growth and the weighted sum of the growth of capital and 

labour. This can be expressed as: 

• • • • 

Y A K n L 
— = — + a— + (\-a)— (s 8) 
Y A K L { } 

Rearranging équation (6.8) and solving for TFP we obtained the following: 

• • • • 

TFP = — = a (\-a)— (6.9) 
A Y K L K } 

6.5.5 Measures of Factor Inputs (Labour) 

There are three methods used to measure labour input. The first method uses the number 

of hours worked and the second method uses the number of workers in an economy, see 

Dalgaard (2005). The third method uses either the first or the second method adjusted to 

the number of schooling years completed by the population. This latter method, which 

includes the éducation level, is also called human capital stock and it is used because of 

36 A sensitivity analysis on the degree of scale économies will be carried out in subsection 6.5.8 
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the positive impact of éducation on worker quality and/or efficiency, see (Maudosa, 

Pastora et al. 1999). Only time séries data on the number of people working in Oman 

are available, so it is the method we have to used to measure labour input. 

6.5.6 Measures of Factor Inputs (Capital) 

There are several methods of estimating capital stock, using a "direct method" from 

stock survey results or an "indirect method" using yearly investment data from the 

national accounts. The indirect method of estimating capital stock in tum uses two 

alternative methods. The first method is called the benchmark-year method and it 

estimâtes capital stock by direct observation, through surveys, for a benchmark year. 

The second indirect method uses a discounted accumulated value of historical 

investments up to a benchmark year and it is called the perpétuai inventory method 

(Albala-Bertrand 2001). W e use the perpétuai inventory method to calculate Oman's 

capital stock. Following Khan (2005) and (Ahmed and Suardi 2007) the method is as 

follow: 

*,=(_-£)*,_,+/, (6.10) 

where K is the capital stock and I is value of investment and ô is the rate of dépréciation. 

The séries of capital stock from an initial K(0) is the initial capital stock plus the 

weighted sum of past investments, adjusted for dépréciation. This can be expressed as: 

£, =(1-S)'K(0)+ £/,_, (l-£)' (6.11) 
(=0 

The initial capital stock is estimated as follow: 

K0=—L (6.12) 
(g + S) 

where g is G D P growth. The dépréciation rate is subjective and researchers use a rate 

between 4 to 10%. W e have chosen an average of 7%. 

Another important aspect in measuring capital stock is labour productivity with respect 

to capital intensity. This measure estimâtes labour efficiency in using capital input. An 

increase in capital intensity indicates a decrease in the efficiency use of capital and a 

decrease in labour productivity. And a decrease in capital intensity indicates increased 
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capital efficiency and an increase in labour productivity (Abramovitz 1993). Capital 

intensity is estimated as: 

VL 
(6.13) 

where (1 -or) is capital weight, K is capital, L is labour, and Fis G D P . 

Using équation (6.13), capital intensity estimâtes in Table 6.9 imply that capital stock 

efficiency has been declining and, therefore, labour productivity has been decreasing in 

Oman. However, for an oil dépendent economy, an increase in capital intensity also 

reflects the transmission of the oil windfall into the economy in the form of increased 

capital stock purchases, which may appear to suggest a décline in capital stock 

efficiency. 

Table 6.9: GDP, capital, employment and population growth rates, and capital intensity, 1971-2006 

Real G D P 
growth 
Real capital 
growth 
Employment 
growth 
Population 
growth 

1971-75 
6 

35 

4 

4 

1976-80 
6 

19 

6 

5 

1981-85 
15 

20 

6 

5 

1986-90 
3 

5 

5 

4 

1991-95 
6 

5 

6 

3 

1996-00 
3 

5 

3 

2 

2001-07 
5 

6 

1 

1 

Capital intensity, (levels) 
Capital 
intensity 0.47 0.89 1.29 1.50 1.50 1.60 1.60 

Note: Capital intensity is calculated using équation (6.13). 
Source: G D P and employment from World Development Indicators, World Bank. 

The neoclassical growth model suggests that économie output will grow by the 

accumulation of labour and capital until the marginal retum to capital is equal to the 

marginal retum on labour. However, to achieve sustainable growth, technology, 

knowledge and skills must be increased. More specifically, the TFP contribution to 

G D P , also known in the literature as "Solow residual", must increase and lead G D P 

growth. Applying the production function to estimate Oman's TFP, we use the log 

linear function ofthe production function and solve for TFP as follows: 

LnTFP, =LnY,- (a )LnK, - (1 - a)LnL, (6.14) 
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6.5.7 TFP Test Results 

Following the spécification of équation (6.14) the results indicate that, on average, the 

capital contribution to G D P growth in the period 1970-2006 was 1 4 3 % and that of 

labour was 2 4 % , but that the TFP contribution to output growth was négative 6 5 % (see 

Table 6.10). Our results are similar to Makdisi, Fattah and Limam (2000). According to 

those authors, with the exception of Egypt, Morocco, Tunisia and Turkey, ail Middle 

East and North Africa ( M E N A ) countries included in their sample had négative TFP 

growth. Elhiraika and Hamad (2001) also found that the TFP of the United Arab 

Emirates (UAE) was négative and labour contribution to G D P growth was very 

significant at 104%. The authors suggested that the négative TFP observed in the 

M E N A countries reflects inefficient use of factor inputs and that G D P growth for the oil 

exporting countries in the région has been mainly a function of capital and labour 

accumulation. 

However, this simple interprétation of the négative TFP could be misleading and does 

not paint a factual picture of the development process of factor inputs in Oman. As 

discussed above, upon segregating the data into two periods, 1967-1987 and period 

1988-2007, w e estimated the production function for the Omani economy and observed 

that the trend for the first period 1967-1987 was négative and not statistically significant 

but the trend term for the period 1988-2007 was positive and statistically significant 

(significant at the 5 % level). In addition, the historical data for O m a n (see Figure 6.7) 

supports the proposition that there was excess capacity in the economy as a resuit ofthe 

large import of capital and machinery following the oil sector boom and that capital 

usage became more efficient and better utilized with time. 

Furthermore, the combination of very strong real capital growth of 25% during 1971-

1985 and employment and population growth of 5%, suggests that capital and labour 

growth outstripped ail other inputs, i.e. efficiency and technology, in deriving output 

growth (see Table 6.10). And the fact that the TFP trend line showed a positive upward 

sloping pattern since 1998 indicates changes in the dynamics of factor inputs in the 

economy over this period (see Table 6.11 and Figure 6.8). This seemingly suggests that 
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Table 6.10: G D P growth and the production function, 1971-2007 

Year 

1971 

1972 

1973 

1974 

1975 

1976 

1977 

1978 

1979 

1980 

1981 

1982 

1983 

1984 

1985 

1986 

1987 

1988 

1989 

1990 

1991 

1992 

1993 

1994 

1995 

1996 

1997 

1998 

1999 

2000 

2001 

2002 

2003 

2004 

2005 

2006 

2007 

Average 

AlnY 

0.01 

0.10 

-0.14 

0.11 

0.24 

0.21 

0.01 

-0.04 

0.04 

0.06 

0.17 

0.12 

0.17 

0.17 

0.14 

0.02 

-0.03 

0.06 

0.12 

0.00 

0.06 

0.08 

0.06 

0.04 

0.05 

0.03 

0.06 

0.03 

0.00 

0.05 

0.07 

0.03 

0.02 

0.05 

0.06 

0.04 

0.05 

0.06 

AlnK 

0.55 

0.40 

0.20 

0.26 

0.35 

0.29 

0.19 

0.14 

0.12 

0.21 

0.21 

0.22 

0.18 

0.17 

0.20 

0.13 

0.04 

0.03 

0.03 

0.04 

0.05 

0.06 

0.07 

0.05 

0.04 

0.04 

0.06 

0.08 

0.03 

0.03 

0.04 

0.04 

0.06 

0.04 

0.07 

0.09 

0.05 

0.13 

Factor Input contribution to growth 

AlnL 

0.04 

0.04 

0.04 

0.04 

0.04 

0.05 

0.05 

0.05 

0.06 

0.06 

0.07 

0.07 

0.06 

0.06 

0.05 

0.05 

0.05 

0.05 

0.05 

0.06 

0.07 

0.07 

0.07 

0.06 

0.05 

0.04 

0.03 

0.02 

0.02 

0.02 

0.01 

0.01 

0.01 

0.02 

0.02 

0.03 

0.05 

0.04 

aAlnK 

0.37 

0.27 

0.13 

0.17 

0.23 

0.19 

0.13 

0.10 

0.08 

0.14 

0.14 

0.15 

0.12 

0.12 

0.13 

0.08 

0.03 

0.02 

0.02 

0.02 

0.03 

0.04 

0.05 

0.03 

0.03 

0.02 

0.04 

0.06 

0.02 

0.02 

0.03 

0.03 

0.04 

0.02 

0.05 

0.06 

0.03 

0.09 

1.43 

(l-a)AlnL 

0.01 

0.01 

0.01 

0.01 

0.01 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.01 

0.01 

0.01 

0.01 

0.01 

0.00 

0.00 

0.00 

0.01 

0.01 

0.01 

0.02 

0.01 

0.24 

AlnTFP 

-0.37 

-0.19 

-0.29 

-0.07 

0.00 

0.00 

-0.13 

-0.15 

-0.06 

-0.10 

0.00 

-0.06 

0.02 

0.03 

-0.01 

-0.08 

-0.08 

0.03 

0.08 

-0.04 

0.01 

0.02 

-0.01 

-0.01 

0.00 

-0.01 

0.01 

-0.04 

-0.03 

0.03 

0.04 

0.00 

-0.02 

0.02 

0.00 

-0.03 

0.00 

-0.04 

-0.66 
Source: Author calculation. 

factor inputs are becoming more efficient and that the economy is becoming more like 

'inspiration' than 'perspiration', using Krugman (1994) description ofthe development 

expérience ofthe Asian miracle'. The interprétation ofthe négative TFP concluded by 
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many observers could be incorrect and does not completely explain the dynamics ofthe 

economy, its factor interrelationships and the économie évolution in Oman, and perhaps 

in the other oil exporting countries in the région. 

Moreover, one must also note that, TFP calculation must be affected in part by oil sector 

activities as well as activities dépendent pn it. Therefore, the high contribution of capital 

observed must reflect in part resource rent windfall, that is capital inflow plus rent 

residual to capital and as a resuit low calculation of TFP growth as a residual. 

Figure 6.8: T F P trend, 1971-2007 

Source: Author calculation. 

To uncover the trend in factors contributing to G D P growth in O m a n during 1970-2007, 

w e decomposed économie output into seven periods (see Table 6.11). The purpose of 

this décomposition was to look for trends in our variables that could have been masked 

by the previous aggregation in Table 6.11. 

Table 6.11: G D P 

Period 

1971 - 1975 

1976-1980 

1981 - 1985 

1986-1990 

1991 - 1995 

1996-2000 
2001 -2007 

growth and the production function (sub-periods), 1971-2007 

aAlnK 

3.64 

2.25 

0.87 

1.10 

0.62 

0.98 
0.82 

Source: Author calculation. 

(l-a)AlnL 

0.21 

0.33 

0.13 

0.54 

0.36 

0.25 
0.14 

AlnTFP 

-2.85 

-1.58 

-0.10 

-0.64 

0.20 

-0.23 
0.40 
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In the first four periods the capital stock contribution to G D P growth was exceptionally 

high, especially during 1971-1980. In the first and second period, capital stock 

contributed 3 6 4 % and 2 2 5 % to G D P growth respectively. This high percentage 

contribution of capital stock to output growth was expected, for two reasons. As it has 

already been observed above, the first reason was related to the initial effect of 

undemtilized capital stock brought into the country by the major oil companies. The 

second reason was the unprecedented levels of wealth accruing to the country as a 

resuit of the oil export boom. Moreover, it is clear from our décomposition that not 

only has the négative T F P trend has been flattening and therefore the trend is an 

upward slope curve, but in fact during 2001-2007 its average contribution to output 

growth was positive. Thèse results suggest a structural shift in factors input 

contribution to G D P growth. Therefore, despite the négative TFP for the period 1970-

2007, the décomposition of the period into sub-periods shows that total factor 

contribution to G D P growth has been increasing. In particular, the T F P contribution of 

4 0 % over 2000-07 is notable. Thus although growth in O m a n initially was based on a 

large accumulation of capital and labour, there is évidence that économie agents in 

O m a n have been increasing their efficiency and becoming better in utilizing resources. 

6.5.8 Sensitivity ofTFP Growth Estimate 

Last, but not least, since the TFP coefficients are affected by the assumptions we make 

about the elasticity of capital and labour, it is suggested that TFP sensitivity analysis 

must be estimated with différent assumptions on the weight ofthe fastest growing factor 

of production, a, and about the degree of économies of scale in order to check for the 

robustness of T F P results (World Bank 2000). So in the next exercise we changed the 

weight of a and the degree of scale économies. The results are reported in Table 6.12. 

Part (A) ofthe table, reports the computation results for the whole period, 1971-2007. 

The sensitivity results are robust to our initial estimâtes that on average the TFP in 

O m a n in 1971-2007 was négative. TFP was négative under ail assumption of économies 

of scale. 

We also report the sensitivity results for sub-periods, parts (B), (C), and (D) of the 

table. The sensitivity results support the positive progression found in Tables 6.9 and 
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6.12 and that the economy has become more efficient and that technological change has 

contributed positively to GDP growth in Oman during 2002-2007. In addition, under the 

assumption of différent degrees of économies scale and at a= 0.7 TFP is positive. 

Table 6.12: Sensitivity of TFP growth estimâtes, 1970-2007 (A) 

Returns to scale 

Constant returns to 
scale (CRT) = 1 , 

Increasing returns to 
scale (IRT)= 1.2 

Decreasing returns to 
scale (DRT)= 0.9 

a =0.7 

-0.66 

-0.85 

-0.56 

a =0.8 

-0.85 

-0.99 

-0.7 

<ar=0.9 

-0.99 

-1.13 

-0.27 

Sensitivity of T F P growth estimâtes, sub-periods (B) 

Returns to a =0.7 or =0.8 a =0.9 
scale* 

1971-1975 

1976-1980 

1981-1985 

1986-1990 

1991-1995 

1996-2000 

2001-2007 

-2.85 

-1.58 

-0.10 

-0.64 

0.20 

-0.23 

0.40 

-3.00 

-1.50 

0.00 

-0.33 

0.00 

-0.17 

0.00 

-4.33 

-2.00 

-0.50 

-0.33 

0.00 

-0.17 

-0.17 

Note: *Constant returns to scale (CRS) = 1. 

Sensitivity of TFP growth estimâtes, sub-periods (C) 
Returns to a =0.7 or =0.8 a =0.9 
scale* 
1971-1975 

1976-1980 

1981-1985 

1986-1990 

1991-1995 

1996-2000 

2001-2007 

-3.37 

-1.75 

-0.29 

-0.52 

-0.19 

-0.23 

0.04 

-3.89 

-1.97 

-0.52 

-0.52 

-0.17 

-0.27 

-0.09 

-4.33 

-2.17 

-0.67 

-0.5 

-0.17 

-0.33 

-0.17 

Note:*Increasing returns to scale (1RS) = 1.2. 

Sensitivity of T F P growth estimâtes, sub-periods (D) 
Returns to scale* a =0.6 ar=0.7 or =0.8 

1971-1975 

1976-1980 

1981-1985 

1986-1990 

1991-1995 

1996-2000 

2001-2007 

-2.67 

-1.17 

0.17 

-0.33 

0.17 

0.00 

0.17 

-3.17 

-1.5 

0.00 

-0.33 

0.17 

-0.17 

0.01 

-3.67 

-1.67 

-0.17 

-0.33 

0.17 

-0.17 

0.00 

Notes:*Decreasing returns to scale (DRS) = 0.9. 
Alpha ( a ) is the coefficient of capital while ( 1 - a ) is the coefficient of labour. 

Source: Author calculation. 
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This positive resuit is particularly important from another dimension too. The resource 

export boom during this period, 2002-2007, is reminiscent ofthe resource export boom 

experienced during 1974-1983, however, in the latter period its impact on factor inputs 

was différent. The resource export boom did not decrease the efficiency of the 

economy. The positive T F P found during 2001-2007, is an évidence of increasing 

efficiency and better use of factor inputs in économie output. Therefore, the overall 

négative T F P found during 1971-2007 can hide important information about the 

évolution of the economy and the contribution of factor inputs to G D P growth. This 

becomes apparent when the data are disaggregated. 

6.6 PERMANENT INCOME MODEL AND FISCAL SUSTAINABILITY 

There are several expenditure policies that the government could adopt to utilize its 

existing wealth and future oil income. One option is to maximize its oil income and 

spend ail of the oil proceeds to build physical and human capital in the hope that thèse, 

with their potential for higher marginal productivity than natural resources, will enable 

future générations to benefit from the accumulation of human and physical capital. Such 

a policy option is risky because it may not necessarily resuit in sufficient économie 

growth to generate enough tax income for the government to replace oil income. 

Another, less risky policy option may include saving some of the oil income and 

converting it into financial assets that could sustain a viable level of expenditure once 

oil income is depleted. W e have examined this option and suggest an expenditure path 

that is not too far from the current consumption levels but would require expenditure 

cuts that would help in the adjustment process towards a non-oil economy, while at the 

same time insuring intergenerational equity share of oil wealth. 

Friedman's (1957) permanent income model (PIM) has often been used as the principal 

guiding policy for countries that rely heavily on exhaustible natural resources. This 

model has been adopted by the IMF as a policy prescription for resource based 

économies (Barnett and Ossowiski 2002). The permanent income hypothesis is used to 

identify the optimum level of expenditure that can be financed, given the size and 

expected income from the known stock of natural resources. 
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Oil wealth is defined as "the présent discounted value of future oil revenue" (Davis, 

Ossowski et al. 2003). Fiscal planners in an oil based economy face two major 

concerns. The first concern is how much to spend now and how much to save for future 

générations. The second concern is how to convert oil wealth into permanent income. 

The framework ofthe PIM model has been used to set the path for the optimal level of 

government expenditure available from its wealth. The model assumes that government 

wealth is the discounted net présent value of future flows of income available to the 

government. The PIM model can be used to provide expenditure options, given an 

initial level of wealth, an expected stream of income from minerai resources and 

investment retums. Fiscal policy can set an expenditure plan that will help in 

accumulating financial assets to compensate for resource depletion and at the same time 

save some ofthe resources for future générations. 

Given the above discussion and the expected depletion of oil resources in 2027, fiscal 

policy can put in place an expenditure path that will sustain government expenditure 

beyond oil income. This can be done by reducing expenditure from oil income while 

maintaining oil assets to finance future expenditure. In this research we offer two types 

of approach to solve the problem. The first type, Plan 1, suggests that the government 

implement a long-term réduction in expenditure from oil revenue/wealth, at a constant 

absolute amount (a rising percentage réduction) so as to bring such expenditure to zéro 

in 2050, and to finance part ofthe continued expenditure after 2027 from accumulated 

oil wealth. The second type, Plan 2, is that the government eut expenditure from oil 

revenue over the remaining life ofthe oil (to 2027), so as to create a situation in which, 

by 2027, the N P V of the accumulated oil wealth is equal to the N P V of continued oil 

spending, at the 2027 rate, to 2050. The challenge is to find a level of oil expenditure 

that will spread oil income for current consumption and future générations when oil 

income stops and the economy adjusts to being a non-oil economy. 

More specifically, we define government oil income as the présent value ofthe stream 

of cash flows that will be eamed during the life of reserves, say until time T. This can be 

estimated by using the following relationship: 

W, = Wt_, +0,+ rW,_x -C (6.15) 
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where W, is government resource wealth at period /, O, is income from oil sale at time /, 

and r is real interest rate, Cis government consumption/expenditure at time /. 

The govemment's permanent expenditure is the function of its initial financial assets 

plus the sum of oil sales, including interest eamed, over time T, this can be expressed 
as: 

— W J-.Y 
c = ——+V — 

p __-< Y (6.16) 

Assuming that non-resource income consumption equals non-resource income eamed 

by the government, then total government expenditure can be expressed as: 

-_WQ ^Y,+NR, 
L~y-+L—f— (6.17) 

where JV7?,is the non-resource income consumption. 

Substituting équation (6.17) into équation (6.15), government wealth is: 

Pf,=^_l(l + .) + 0,-^-X^-^- (6.18) 

6.6.1 The Application ofthe Model to Oman 

Government oil revenue is oil revenue used by the government in its yearly budget plan 

and does not include oil revenues transfers to the State General Reserve Fund (SGRF). 

The SGRF yearly transfers are not declared by the Fund and government expenditure is 

fixed to 8 5 % of expected oil revenue at a stated and declared oil price. The remaining 

15% ofthe expected revenue is transferred to the SGRF. In addition, if the oil price is 

above the stated budget price, the additional revenue is transferred to the Fund. 

However, the oil price is quite volatile and actual government revenue is différent from 

the planned revenue. Furthermore, in years where revenues drop below expectation or 

government expenditure increase above the stated plan, not only were government 

transfers well below the 1 5 % of actual oil revenue, but the government withdrew from 

the fund to cover for the drop of oil revenue and the increased expenditure. Hence, 

government oil revenue used in this exercise is an estimate based on actual oil revenue 
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(the 85%) used by the government in its yearly budget plan plus estimate of transfers to 

the SGRF. The S G R F was not established until 1980 and therefore during 1970-1980 

we used oil revenues from O m a n Yearly Statistical Books, and during 1986-1991 and 

1999-2000 there were no transfers to the S G R F because ofthe decrease in oil income 

due to the depressed international oil prices. Finally, during 1992-1998 and 2001-2003, 

only 5 % of oil revenues were transferred to the SGRF. However, the inclusion of 

estimated revenues transferred to S G R F is a factor to be kept in mind in interpreting the 

results below. 

6.6.2 The Model Results 

Using équations (6.16) to (6.17), we estimated government consumption for 2008 to 

2050. W e are using the 2006 average oil price of $56 per barrels for Omani cmde oil to 

estimate government revenues from oil.37 W e estimated current government financial 

assets including the State General Reserves Fund (SGRF) assets around 12.24 billion 

USD. 

Specifying the estimate variables we have the following: 

• Oil income (Ot) as the yearly oil income accming to the government from oil 

sales. 

• Government wealth (Wt) equals oil income (Ot) plus government initial wealth 

(W0) and interest eamed minus total permanent spending. 

• Interest W,_^(\ +r) is defined as interest eamed from government wealth (Wt). 

• Spending from base is spending from government initial wealth (W0) over the 

time horizon (T). 

• Income spending (XY/T) equals the sum of interest income plus the 

accumulated oil income (Ot) and government wealth on the final year of time 

horizon. 

• Non-oil income (NRt) is the yearly non-oil income accrued to the government. 

• Total permanent spending equals spending from base plus spending from 

income, (W.-1/43) + (£Yt+NRt/T). 

37 Average crude oil price forecast for 2005-2030 by Energy Information Administration is $57. 
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6.6.3 Government Expenditure Plan 1.1 

Using actual figures for government expenditure and oil income in 2006, w e model and 

forecast an optimal government expenditure path.38 The results are shown in Table 6.13 

and Figure 6.9. Our assumptions are that oil income will increase yearly by 2 % while 

government expenditure from oil is to be reduced by a constant absolute amount 

equalling 279 million U S D (a rising percentage réduction) so as to bring oil expenditure 

to zéro in 2050. W e also assume that non-oil revenue to grow 5 % annually. Actual non-

oil revenue increased 1 4 % annually in 1978-2007 (see Tables 6.5 and 6.6). Therefore, 

5 % real non-oil income is achievable. The Plan 1 option reported in Table 6.13 and 

Figure 6.9 shows that total government wealth will decrease by 0.48% per annum to 

year 2020 but then will start to increase, with the average increase being 1.88% during 

2016-2050. Total government expenditure would increase 1.2% during 2008-2050. 

As can be seen from the data provided in Table 6.13, there is still a significant level of 

wealth in 2050 even though spending from oil revenue has been reduced to zéro. At the 

end period, in 2050, government oil wealth is valued 268.9 billion U S D (see Figure 

6.9). This means that there is room for additional spending and this gives the 

government of the day an adjustment mechanism where some changes could be made 

along the way. 

Figure 6.9: Oil wealth and expenditure Plan l.l(million USD), 2008-2050 

JUUUUU 

250000 

200000 

150000 

100000 

50000 

0 
,w" " 

20
08
 

20
11

 

20
14
 

20
17
 

20
20
 

• Oil wealth 

—-r Total exp. (right sic 

! 
1 

' - . 

. so 
CN 
O 

le axi 

^^^ 

1 

. 

20
29
 

20
32
 

20
35
 

20
38
 

20
41
 

20
44
 

20
47
 

• Oil exp. (right side axis) 

s) 

30000 

25000 

20000 

15000 

10000 

5000 

0 
> 

Source: Author calculation. 

38 W e did not use 2007 actual government oil income and expenditure because oil prices, and oil income, 
peaked in 2007 and could not be sustained. 
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Table 6.13: Government expenditure Plan 1.1 (real million USD), 2008-2050 

2008 
2009 
2010 
2011 
2012 
2013 
2014 
2015 
2016 
2017 
2018 
2019 
2020 
2021 
2022 
2023 
2024 
2025 
2026 
2027 
2028 
2029 
2030 
2031 
2032 
2033 
2034 
2035 
2036 
2037 
2038 
2039 
2040 
2041 
2042 
2043 
2044 
2045 
2046 
2047 
2048 
2049 
2050 

Oil income 

increasing 

2% 

11792.95 
12028.81 
12269.39 
12514.78 
12765.07 
13020.37 
13280.78 
13546.40 
13817.33 
14093.67 
14375.55 
14663.06 
14956.32 
15255.44 
15560.55 
15871.76 
16189.20 
16512.98 
16843.24 
17180.11 

Oil wealth 

12801.55 
13900.43 
15562.84 
17816.13 
20688.85 
24210.77 
28412.99 
33327.90 
38989.35 
45432.59 
52694.44 
60813.28 
69829.13 
79783.73 
90720.64 
102685.23 
115724.83 
129888.81 
145228.61 
161797.86 
162128.77 
162751.92 
163679.00 
164922.16 
166494.05 
168407.81 
170677.12 
173316.21 
176339.85 
179763.45 
183602.99 
187875.10 
192597.11 
197786.99 
203463.47 
209646.01 
216354.85 
223611.05 
231436.49 
239853.95 
248887.11 
258560.59 
268900.01 

Interest 
rate 4 % 

489.60 
512.06 
556.02 
622.51 
712.65 
827.55 
968.43 
1136.52 
1333.12 
1559.57 
1817.30 
2107.78 
2432.53 
2793.17 
3191.35 
3628.83 
4107.41 
4628.99 
5195.55 
5809.14 
6471.91 
6485.15 
6510.08 
6547.16 
6596.89 
6659.76 
6736.31 
6827.08 
6932.65 
7053.59 
7190.54 
7344.12 
7515.00 
7703.88 
7911.48 
8138.54 
8385.84 
8654.19 
8944.44 
9257.46 
9594.16 
9955.48 
10342.42 

Oil exp. 
constant 

12000.000 
11721.00 
11442.00 
11163.00 
10884.00 
10605.00 
10326.00 
10047.00 
9768.00 
9489.00 
9210.00 
8931.00 
8652.00 
8373.00 
8094.00 
7815.00 
7536.00 
7257.00 
6978.00 
6699.00 
6420.00 
6141.00 
5862.00 
5583.00 
5304.00 
5025.00 
4746.00 
4467.00 
4188.00 
3909.00 
3630.00 
3351.00 
3072.00 
2793.00 
2514.00 
2235.00 
1956.00 
1677.00 
1398.00 
1119.00 
840.00 
561.00 
282.00 
3.00 

Non-oil income 
increasing 5 % 

3000.000 
3150.00 
3307.50 
3472.88 
3646.52 
3828.84 
4020.29 
4221.30 
4432.37 
4653.98 
4886.68 
5131.02 
5387.57 
5656.95 
5939.79 
6236.78 
6548.62 
6876.05 
7219.86 
7580.85 
7959.89 
8357.89 
8775.78 
9214.57 
9675.30 
10159.06 
10667.02 
11200.37 
11760.39 
12348.41 
12965.83 
13614.12 
14294.82 
15009.57 
15760.04 
16548.05 
17375.45 
18244.22 
19156.43 
20114.25 
21119.97 
22175.96 
23284.76 
24449.00 

Total 
expenditure 

15000.000 
14871.00 
14749.50 
14635.88 
14530.52 
14433.84 
14346.29 
14268.30 
14200.37 
14142.98 
14096.68 
14062.02 
14039.57 
14029.95 
14033.79 
14051.78 
14084.62 
14133.05 
14197.86 
14279.85 
14379.89 
14498.89 
14637.78 
14797.57 
14979.30 
15184.06 
15413.02 
15667.37 
15948.39 
16257.41 
16595.83 
16965.12 
17366.82 
17802.57 
18274.04 
18783.05 
19331.45 
19921.22 
20554.43 
21233.25 
21959.97 
22736.96 
23566.76 
24452.00 

Note:* Oil income is actual oil revenue in 2006 (less oil income transfers to the SGRF) published by 
Oman Statistical Year Book. And non-oil income is the actual number in 2006 and obtained from the 
previous source. 
Source: Author calculation. 



6.6.4 Government Expenditure Plan 1.2 

Given that there would still be oil wealth valued 130 billion USD in 2050 in Plan 1, we 

consider a scénario, still of the Plan 1 type, where such balance is adjusted so that 

wealth is reduced to zéro by the year 2050 in our modelling. For this case we add to the 

spending in Plan 1.1a rising percentage incrément on total spending over 15 years, with 

that reduced back to zéro over 15 years, and the model is solved for the percentage (of 

incrément and décrément) that would bring wealth back to about zéro in 2050. In this 

case total spending would be relatively flat until 2014 but then would start to grow 

again (assuming 5 % yearly growth in non-oil revenues). Table 6.14 reports the results 

(see also Figure 6.10 for oil wealth and the expenditure plan). Under this plan, average 

government expenditure would be 2.5 billion U S D higher, per annum, than Plan 1.1, 

during 2008-2036 but total expenditure would converge during 2037- 2050. In this plan 

total government expenditure would increase 1.4%, per annum, during 2008-2050. 

Figure 6.10: Oil wealth and expenditure Plan 1.2 (million U S D ) , 2008-2050 

Note: Expenditure path is the right side axis. 

Source: Author calculation. 

The cases modelled hère are only two of many cases ofthe Plan 1 type that could be 

examined, on a range of différent assumptions. But thèse two cases do indicate that 

there are feasible paths for government spending, inevitably more constrained than in 

the past, that allow a rising path of spending to 2050 in spite of the depletion of oil 

reserves by 2027. 
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Table 6.14: Government expenditure Plan 1 

Oil income Oil wealth Interest 
increasing rate 4 % 

2% 

2008 
2009 
2010 
2011 
2012 
2013 
2014 
2015 
2016 
2017 
2018 
2019 
2020 
2021 
2022 
2023 
2024 
2025 
2026 
2027 
2028 
2029 
2030 
2031 
2032 
2033 
2034 
2035 
2036 
2037 
2038 
2039 
2040 
2041 
2042 
2043 
2044 
2045 
2046 
2047 
2048 
2049 
2050 

9997.000 
11792.95 
12028.81 
12269.39 
12514.78 
12765.07 
13020.37 
13280.78 
13546.40 
13817.33 
14093.67 
14375.55 
14663.06 
14956.32 
15255.44 
15560.55 
15871.76 
16189.20 
16512.98 
16843.24 
17180.11 

12240.000 
12684.02 
13537.46 
14807.93 
16495.44 
18592.10 
21082.15 
23942.17 
27141.60 
30643.43 
34405.16 
38379.87 
42517.52 
46766.25 
51073.75 
55388.60 
60367.24 
66042.42 
72458.56 
79672.14 
87752.62 
79259.89 
71658.66 
64836.63 
58698.36 
53162.50 
48159.60 
43630.26 
39523.66 
36048.07 
32672.89 
29402.13 
26239.97 
23190.76 
20259.01 
17449.41 
14766.87 
12216.45 
9803.44 
7533.35 
5411.88 
3444.98 
1638.83 
-0.13 

489.60 
507.36 
541.50 
592.32 
659.82 
743.68 
843.29 
957.69 
1085.66 
1225.74 
1376.21 
1535.19 
1700.70 
1870.65 
2042.95 
2215.54 
2414.69 
2641.70 
2898.34 
3186.89 
3510.10 
3170.40 
2866.35 
2593.47 
2347.93 
2126.50 
1926.38 
1745.21 
1580.95 
1441.92 
1306.92 
1176.09 
1049.60 
927.63 
810.36 
697.98 
590.67 
488.66 
392.14 
301.33 
216.48 
137.80 
65.55 

Source: Author calculation. 

(real million USD), 2008-2050 

Oil exp. 
constant 
réduction 
12000.000 
11760.57 
11521.14 
11281.71 
11042.28 
10802.85 
10563.42 
10323.99 
10084.56 
9845.13 
9605.70 
9366.27 
9126.84 
8887.41 
8647.98 
8408.55 
8169.12 
7929.69 
7690.26 
7450.83 
7211.40 
6971.97 
6732.54 
6493.11 
6253.68 
6014.25 
5774.82 
5535.39 
5295.96 
5056.53 
4817.10 
4577.67 
4338.24 
4098.81 
3859.38 
3619.95 
3380.52 
3141.09 
2901.66 
2662.23 
2422.80 
2183.37 
1943.94 
1704.51 

Non-oil income 
increasing 5 % 

3000.000 
3150.00 
3307.50 
3472.88 
3646.52 
3828.84 
4020.29 
4221.30 
4432.37 
4653.98 
4886.68 
5131.02 
5387.57 
5656.95 
5939.79 
6236.78 
6548.62 
6876.05 
7219.86 
7580.85 
7959.89 
8357.89 
8775.78 
9214.57 
9675.30 
10159.06 
10667.02 
11200.37 
11760.39 
12348.41 
12965.83 
13614.12 
14294.82 
15009.57 
15760.04 
16548.05 
17375.45 
18244.22 
19156.43 
20114.25 
21119.97 
22175.96 
23284.76 
24449.00 

Add. 
exp. 

77.97 
161.59 
258.70 
377.31 
525.38 
710.59 
940.05 
1220.09 
1556.03 
1951.99 
2410.77 
2933.76 
3520.88 
4170.61 
4880.10 
4939.56 
4999.01 
5048.28 
5077.17 
5075.12 
5030.86 
4039.08 
3195.26 
2478.06 
1869.54 
1354.58 
920.33 
555.85 

Total 
expenditure 

15000.000 
14988.54 
14990.23 
15013.29 
15066.11 
15157.07 
15294.30 
15485.34 
15737.02 
16055.14 
16444.37 
16908.06 
17448.17 
18065.23 
18758.39 
19525.43 
19657.30 
19804.76 
19958.40 
20108.85 
20246.41 
20360.72 
19547.41 
18902.94 
18407.04 
18042.86 
17796.42 
17656.09 
17612.20 
17404.94 
17782.93 
18191.79 
18633.07 
19108.38 
19619.43 
20168.00 
20755.97 
21385.31 
22058.10 
22776.49 
23542.77 
24359.34 
25228.71 
26153.52 



6.6.5 Government Expenditure Plan 2 

The second expenditure option would be to reduce expenditure from oil revenues so that 

by the year 2027 there should be an oil wealth fund account equal to the net présent 

value (NPV) (at the assumed interest rate) équivalent to the flow of spending in 2027 

extended each year to 2050, with a residual often times expenditure in 2050. The model 

is solved by itération to calculate the rate of réduction in annual oil-related expenditure 

that would be consistent with this condition being meet, and it turns out to by a 

réduction of 1.31% per annum until 2027. The accumulated value of oil wealth in 2027 

is 168.08 billion U S D (Table 6.15). This would allow 9.21 billion U S D of continuing 

annual expenditure, the 2027 level of expenditure, to 2050, with a residual after 2050 of 

10 times that level of expenditure. In this second case annual government expenditure 

would remain flat to 2015, but then would start to rise from there on. Annual 

government expenditure would rise 0.72% in 2008-2027. This option is much more 

stringent than the Plan 1 cases, with lower spending to 2027 and higher wealth in that 

year. 

Table 6.15: Government expenditure Plan 2 (real million USD), 2008-2050 

2008 
2009 
2010 
2011 
2012 
2013 
2014 
2015 
2016 
2017 
2018 
2019 
2020 
2021 
2022 

2023 
2024 
2025 
2026 

2027 

Oil income 

increasing 2 % 

11561.72 

11908.57 
12265.83 
12633.80 
13012.82 
13403.20 
13805.30 
14219.46 
14646.04 
15085.42 

15537.98 
16004.12 

16484.25 
16978.78 
17488.14 
18012.78 
18553.17 
19109.76 
19683.05 
20273.55 
20881.75 

Oil wealth 

12240.00 

12795.88 
13886.88 
15543.08 
17796.12 
20679.23 
24227.38 
28477.29 
33467.53 
39238.63 
45833.14 
53295.74 
61673.31 
71015.06 
81372.64 
92800.20 
105354.57 

119095.33 
134084.96 

150388.95 
168075.96 

Interest 
rate 4 % 

489.60 
511.84 
555.48 
621.72 
711.84 
827.17 
969.10 
1139.09 
1338.70 
1569.55 
1833.33 
2131.83 
2466.93 
2840.60 
3254.91 
3712.01 
4214.18 

4763.81 
5363.40 
6015.56 

Oil exp. 
decreasing 
1.31% 

12000.00 

11842.29 
11686.66 
11533.07 
11381.51 
11231.93 
11084.32 
10938.65 
10794.89 
10653.02 
10513.02 
10374.86 
10238.51 
10103.95 
9971.17 
9840.12 
9710.80 
9583.18 
9457.24 
9332.95 
9210.30 

Non-oil 
income 

3000.00 

3150.00 
3307.50 
3472.88 
3646.52 
3828.84 
4020.29 
4221.30 
4432.37 
4653.98 
4886.68 
5131.02 
5387.57 
5656.95 
5939.79 
6236.78 
6548.62 
6876.05 
7219.86 
7580.85 
7959.89 

Total 
expenditure 

15000.00 
14992 
14994 
15006 
15028 
15061 
15105 
15160 
15227 
15307 
15400 
15506 
15626 
15761 
15911 
16077 
16259 
16459 
16677 
16914 
17170 

Notes: N P V = 168075.96 or oil wealth in year 2027. 
Oil expenditure = N P V extended to 2050. 
Annual expenditure from oil year 2028 to year 2050 = 9210.30. 
Source: Author calculation. 
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Compared to plans 1.2 and 1.1, this forecasting of wealth approach (in Plan 2) would 

resuit in higher expenditure cuts and higher wealth in 2027. In Plan 2, annual 

government expenditure would increase 0.69%. In comparison, in Plan 1.2, government 

expenditure would increase 1.6% annually in 2008-2027. 

6.7 CONCLUSION 

Oman has achieved significant économie growth since oil was discovered in 1964. 

Since the early days of oil dependence, the productive stmcture made a modest shift 

from heavy reliance on oil activities to important contributions by other sectors in 

économie output. As seen in Table 6.11, the ratio of oil exports to total exports dropped 

from almost 1 0 0 % in 1970 to 6 5 % in 2007, and during the same period the ratio of oil 

exports to G D P decreased from 5 2 % to 4 7 % , and the ratio of oil revenue to government 

revenue dropped from 9 8 % to 7 9 % in 2007. 

Nonetheless, unless further oil is discovered, most ofthe country's proven oil reserves, 

estimated at 5.6 billion barrels in 2006, will be depleted by the year 2027 at the current 

extraction rates. It is unlikely that non-oil revenue will be able to replace oil income in 

the next twenty years. Fiscal policy has to adopt a long-term policy that will save 

enough oil wealth for the post-oil period. To do that, the government needs to save oil 

income in the form of financial assets, human capital, and infrastmcture. However, 

spending oil income on éducation and basic infrastmcture will not necessarily resuit in 

sufficient économie growth that could generate enough tax income for the government 

to replace oil income. Fiscal policy must, therefore, find an alternative form of 

investment and w e recommend that the alternative is to convert the income into 

financial assets. 

By converting future streams of oil income, it is possible to project future oil wealth, 

assuming that oil prices, oil production, and interest rates are known. W e have 

developed a model based on the assumptions about thèse factors. It is difficult to predict 

future oil prices. The 2006 average crude oil price of 56 USDftarrel which w e used in 
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our model is one dollar less than what forecasted by the Energy Information 

Administration for 2005-2030, but much lower than prices prevailing at the time at 

which this thesis is being finalised. Small changes in assumed oil prices can resuit in 

large changes in the forecasted oil income. N e w oil discoveries and technological 

improvements, production rates, and interest rates also affect estimâtes of income. 

Therefore, policy makers must frequently adjust their estimâtes according to the 

changing circumstances of oil income, reserves, production rates, and interest rates. It is 

also to be noted that our model does not include oil revenue passed directiy to the 

SGRF, the précise magnitude of which is not known. 

This chapter attempted to appraise the efficiency of the Omani economy and its fiscal 

sustainability in Oman. The questions that were first raised in the chapter are about the 

sources of growth in the Omani economy and how to read the TFP for O m a n and 

perhaps for other minerai resource économies. To answer thèse questions, w e applied 

the neoclassical growth model to estimate TFP and found that during 1970-2007 TFP 

contribution to G D P growth on average was négative 6 6 % . However, our review ofthe 

long-run equilibrium growth for O m a n in Section 6.5.1, as in Kaldor stylized facts, 

showed two interesting results. First, on average, labour share of capital and labour 

productivity trends were positive. Second, though the capital-output ratio was very low 

during 1970-1987, the ratio increased during 1988-2007, and seemed to be converging 

towards constant capital productivity. Furthermore, the average régression for the 

period 1970-2007, did not capture several interesting developments in factor inputs 

contribution to G D P growth in O m a n that were observed by data. So w e segregated our 

data into two periods, 1970-1987 and 1988-2007, and re-estimated the TFP to capture 

the dynamics and the evolving relationships in factor inputs and their contribution to 

G D P growth. The estimation results for the period 1970-1987, as expected, indicated 

that the TFP was négative but for the period 1988-2007, the TFP contribution to G D P 

growth was positive and statistically significant. The positive TFP contribution to G D P 

growth was further supported by the actual estimation of capital and labour coefficients 

(see Section 6.5.3.4) and the sensitivity tests carried out (see Section, 6.5.3.5). In short, 

the estimation results for the period 1988-2007 support the proposition that technology 

and efficiency have induced G D P growth in Oman. This was particularly so if w e 

consider that the oil sector boom of 2002-2007 did not decrease the efficiency of the 

economy, on the contrary, the TFP contribution to G D P growth in 2000-2007 was 4 8 % . 
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The results also indicate that data aggregation masked important information about the 

development of factor inputs. This could mean that for resource rich économies with 

very low initial level of development, TFP interprétation requires further décomposition 

of the data. In addition, it is worth noting that T F P calculation could be reflecting in 

part a bias towards capital estimation, that is, capital inflow plus rent residual to capital 

and as a resuit low calculation of TFP growth as a residual. 

The questions that were also raised in this chapter are about how fiscal policy can put in 

place an expenditure plan that is sustainable beyond oil income and what are the 

différent expenditure options that can be considered. To answer thèse questions w e used 

the PIM model to evaluate Oman's fiscal sustainability. The model estimated how the 

government can manage its income from natural resources in a way that enables it to 

save some of it for future générations. Researchers in the field have prescribed that the 

govemment's expenditure should be confined to real interest rate income from its 

financial assets from oil and non-oil income. Should the current expenditure exceed 

investment income, consumption would resuit in a décline in total wealth over time. 

Further, to keep per capita wealth constant, savings would have to adjust to the 

population growth and inflation. According to the officiai forecast, the population in 

O m a n will grow by 2 % annually, and if the real interest rate is 4 % then government 

savings have to grow by at least 2 % to keep per capita wealth constant. 

Our model offers several expenditure options for the oil income. Thèse options include, 

consume current wealth and future income from oil to allow spending from oil to reduce 

gradually to zéro by 2050, or reducing expenditure so that oil wealth is equal to N P V in 

2027, the level of 2027 consumption is extended to 2050. The results of thèse options 

have been provided above. In addition, the simple model w e used to set an expenditure 

path for the government has very powerful properties to control and guide fiscal policy 

beyond oil income. What is clear is that the government needs to restrain expenditure in 

the near future to create a sustainable fiscal path for the period of falling oil output, but 

that there are many options for defining that path and many variables that affect the 

characteristics ofthe preferred path. 
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Until O m a n develops a compétitive advantage in a spécifie sector, as a resuit of the 

govemment's investment in physical and human capital, the lowest risk strategy is to 

invest in a wealth fund, at least until its investments in the local economy bears fruit. It 

is essential for the government to review this strategy on a regular basis. 

Further, while the government needs to increase non-oil revenue and lower its 

expenditures, in particular récurrent and defence expenditure, it needs to increase its 

development expenditure. The emphasis on development expenditure is very important, 

because in the long m n it would have positive impact on non-oil G D P growth and 

eventually, it has the potential of replacing oil revenues. This seems to be the position 

that government has taken, but an overall fiscal strategy needs to be adopted to préserve 

the position of future générations. 
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CHAPTER 7. 
CONCLUSION AND THE WAY FORWARD 

7.1 INTRODUCTION 

The overall aim of this thesis was to investigate linkages and interdependencies 

between the oil and the non-oil économies in Oman. The study focused on the linkages 

of oil price and oil sector activities and their impacts on the non-oil sectors. In addition, 

the research examined the impact of oil revenues on fiscal policy and the impact of 

government expenditure on non-oil G D P output and growth. This was done through 

four interrelated thèmes: (i) the linkages of oil resources and their effect on économie 

development in Oman , by investigating the inter-sectoral linkages of the national 

output and testing the linkage and interdependency between the agriculture and 

fisheries, manufacturing, services sectors, and the oil sector, (ii) government revenues 

and expenditure linkages that came about as a resuit of the oil export boom and the 

effect of government expenditure on non-oil G D P growth and (iii) examine économie 

efficiency and the changing dynamics of factor inputs and their contribution to G D P 

growth (iv) exploration of an optimal fiscal policy that can be sustained in the short 

m n and induce économie growth in the long run, when oil resources are exhausted. 

This study used time-series data from Oman to examine the linkages and 

interdependencies between the oil and the non-oil sectors from 1967 to 2007. The 

thesis results make an important contribution to knowledge for several reasons. First, 

despite the heavy reliance on oil revenue in the Arab oil exporting countries (AOEC), 

there is little work on the impact of oil prices on the macroeconomic dynamics of the 

A O E C including the G C C countries. In fact, there is no work that we are aware of that 

looked into how the oil sector boom could impact G D P growth, exchange rates, or 

government revenue in Oman. This thesis attempted to fill this gap in the literature. 

Second, this study has direct relevance to other countries in the région because of the 

similarities between O m a n and many of the other Arab oil exporting countries. O m a n 
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and A O E C rely heavily on oil income and the contribution ofthe industrial sector to the 

national output is small. They have relatively small populations and their labour 

markets dépend on foreign expatriâtes, and at times of favourable oil prices they benefit 

from high économie growth. In addition, Oman's political institutions are similar to the 

political institutions in the other A O E C member countries and hence, the thesis results 

would be relevant for them as well. Further, it is likely that the économie policies 

practiced in O m a n would be similar to that ofthe other Arab oil exporting countries. 

For thèse reasons, the study of O m a n in relation to oil extraction activities is relevant 

beyond Oman. 

This thesis differs from most ofthe other earlier work on the relationship between oil 

extraction activities and économie development. First, instead of the straightforward 

methods used to estimate oil linkages, w e used advanced statistical techniques, V A R 

and cointegration models, to estimate the linkages between the oil sector and the non-oil 

sectors. In addition, past studies used input-output tables to look for linkages between 

économie sectors and that proved to be complicated. For many developing countries, 

where input-output tables are not available, it was hard to estimate linkages between 

économie sectors. Second, V A R and cointegration models can also be useful to identify 

directions of causality between économie sectors. Understanding such dynamics is very 

useful for countries that try to diversify their économies and reduce dependence on oil 

income. 

We believe that the results ofthis study will have important policy implications not only 

for O m a n , but also for other countries that rely on minerai resources for revenue and 

foreign exchange. For example, the advice that is offered by many researchers on the 

importance of counteracting the Dutch disease and resource curse by investing oil 

revenue outside the economy might be misplaced, at least in some cases, such as for 

Oman, as the economy could benefit more from resource management that increases 

direct productive activities. A long-run strategy should include stmctural reforms that 

would promote économie diversification away from oil dependence. 

The preceding chapters of this thesis have shown that oil prices and oil sector activities 

have major impacts on non-oil sector activities and on fiscal policy. While oil resources 

contributed significantly to the growth of the manufacturing and services sectors, the 
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agriculture and fisheries sector has not benefited from the oil sector boom. Further. our 

diagnostic test showed that fiscal policy influenced non-oil output growth. 

This concluding chapter summarises the findings of the thesis in the context of the 

govemment's policy, which has had as one of its objectives is to diversify the sources of 

income and ensure sustainable growth once oil resources are exhausted. Following this 

introduction the chapter is organized in the following manner. Section 7.2 describes the 

main characteristics ofthe Omani economy. Section 7.3 summarizes the rôle of oil price 

change and its impact on G D P , government revenue, exchange rate and relationship 

between oil price increases and the exchange rate, the manufacturing sectors, and the 

labour market. Section 7.4 summarizes the inter-sectoral linkages and interdependency 

of the économie sectors and provides statistical évidence of the importance of the oil 

sector in Oman's économie growth. Section 7.5 summarizes the optimal fiscal policy 

from oil resources and makes recommendation on how the government can smooth 

expenditure to year 2050. The way forward is presented in Section 7.6, where lessons 

from this study are discussed. Section 7.7 highlights the recommendations and policy 

implications. 

7.2 THE MAIN CHARACTERISTICS OF THE OMANI ECONOMY 

The rôle of the oil export boom in transforming the economy of Oman cannot be 

overestimated. Income from oil exports played a pivotai rôle in developing the economy 

and deriving G D P growth. In addition, income from oil enabled the government to 

spend on basic infrastructure, such as building roads, ports, and electricity and provide 

services and utilities such as health care and éducation. Since 1967 the oil sector has 

dominated the G D P sectors and the productive structure ofthe economy. Our research 

has shown that O m a n should reduce its dependence on oil and diversify its sources of 

income for several reasons. First of ail, the oil sector boom is the function of oil price 

and volume of production. Oil prices are volatile and such fluctuations in income, 

according to many studies, have négative impact on minerai dépendent économies. Oil 

resources are finite and as discussed previously, oil production has been deciining since 

2000 despite the use of a more sophisticated and expensive technology in the mature 

fields, such as enhanced oil recovery techniques (EOR). There have been no major oil 
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discoveries in the country since 1990s and the effort has been to increase oil reserves by 

using more sophisticated technologies, which are also more expensive. 

In addition, the thesis argued that despite the increasing rôle of the service sector, it is 

very unlikely that it is going to lead économie growth in Oman. The service sector in 

O m a n has not played a similar rôle as it has in developed and transition économies. The 

service sector's contribution to total exports in O m a n has been very small. Further, the 

service sector has been indirectly linked to oil income. For example, government 

services alone made up between 3 0 % and 4 8 % ofthe service sector between 1970 and 

2007. Other service sectors were directiy linked to foreign trade and had no value added 

or local content. Wholesale and retail trade and transportation and communication 

sectors constituted between 2 9 % and 4 5 % of the service sector. The fourth most 

important service sector was real estate and this is a non-traded sector. Therefore, the 

service sector in O m a n at this stage cannot become the main growth driver. 

The contribution of non-oil exports to total exports has been small. In 2007, non-oil 

exports comprised a third of total exports, while two thirds of total exports consisted of 

oil. In addition, the indirect contribution of oil related activities to non-oil exports has 

also been significant. For example, refined oil exports have been directiy linked to oil 

production in Oman. According to Al-Marhubi (1998), a diversified export based is 

associated with faster économie growth. And therefore, and in order to diversify the 

sources of income and reduce oil reliance, policy makers need to adopt policies that will 

promote export base industries. 

In summary, the main characteristics ofthe Omani economy have been as follows: 

• Heavy reliance on oil sector activities. 

• The service industry at this stage has not developed to a stage where it can lead 

économie growth in Oman. 

• Omani exports have not been diversified and oil exports constituted 8 5 % of 

Oman's source of foreign exchange earnings. 

• The government has relied heavily on oil income to finance its expenditure and 

development programmes. 
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• The Omani economy has relied on foreign expatriâtes and labourers to meet 

labour market demand and enhance productivity growth, while at the same time 

the number of its citizens seeking jobs opportunities has increased. 

7. 3 OIL PRICE, GDP, GOVERNMENT REVENUE, EXCHANGE RATE, AND 
THE DUTCH DISEASE 

As discussed in Chapter 3, researchers differ on what rôle natural resources play in an 

economy. The classical view is that natural resource abundance is associated with faster 

économie growth because income eamed from natural resources allows higher level of 

consumption, increased ability to import capital goods, and enables higher levels of 

savings. M a n y other studies examined also noted the indirect économie impact of 

natural resources on the economy, through the multiplier effect of the resource activity 

on the economy. This multiplier impact is channelled to the economy through linkages, 

forward and backward linkages resulting from resource extraction activities. Linkage 

theory economists try to estimate the backward (the supplying industry) and forward 

linkages (the demand industry) to natural resource sector activities. 

However, large numbers of studies since the 1980s have contradicted the positive rôle 

of natural resource abundance identified by other researchers and provided empirical 

évidence of its adverse impact on many resource abundant économies (Chapter 3, 

Section 3.4). Thèse studies provide évidence of how natural resource booms have de-

industrialized the manufacturing sector and hanned the export industry. Furthermore, 

other studies have showed that in many developing countries, resource abundance has 

resulted in civil conflicts, wars, and corruption and bad management of natural resource 

income. 

In relation to Oman and in order to understand the impact ofthe oil discovery and the 

oil sector boom, w e examined how oil price movements have affected the national 

output and government revenues and exchange rates (Chapter 4). W e applied a 

cointegration and error correction model technique that capture long-mn and short-run 

dynamics of the investigated variables. Further, w e investigated the possible négative 

impacts of oil the sector boom on other sectors ofthe economy, the exchange rate, the 

manufacturing, and the labour market. According to the Dutch disease theory, countries 
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that expérience a natural resource boom, minerais in particularly, suffer from four major 

ailments; first exchange rate appréciation, second, a décline in the manufacturing sector, 

third, a boom in the service sector, and fourth, a labour shift from the manufacturing 

sector to the service sector and the resource extraction sector. 

The results of our study showed that oil price movements have had a significant impact 

on G D P and government revenues. In the long-run a 1 0 % increase in oil prices caused 

2.6% growth in G D P and 5.6% increase in government revenues. The results were 

expected, given the importance ofthe oil sector in Oman. In addition, our diagnostic test 

suggested that a 1 0 % oil price movement upwards in the short run is associated with 

1.7% increase in government revenue, implying a close dependency of government 

revenue on oil income 

As for the possible négative impact of the oil sector boom on other sectors of the 

economy, w e examined the time séries data ofthe exchange rate, the manufacturing and 

services sectors, and labour movements for the period 1970 to 2007. The results of our 

study showed that the booming oil sector in O m a n did not resuit in real exchange rate 

appréciation, de-industrialization, or labour movement from other sectors of the 

economy to the booming oil sector. The non-oil sectors growth rates, over the last 40 

years, were comparable to the booming oil sector. The manufacturing and services 

sectors grew by an average of 1 4 % , per annum, in 1967-2007. Therefore, the oil sector 

boom in Oman, unlike that of many developed countries such as the Netherlands, 

United Kingdom, or Australia did not lead to de-industrialization. 

In summary: 

• Oil price movements have had a significant impact on G D P and government 

revenues. The overall findings showed that the oil price movements have been 

positively correlated to output and government revenue. In the long run, a 1 0 % 

increase in oil prices caused 2.6% growth in G D P and 5.6% increase in 

government revenues. In the short run, a 1 0 % oil price movement upwards was 

associated with 1.7% increase in government revenue. 

39 During the same period the agriculture and fisheries sector expérience négative growth of 3%. 
Therefore, it could be argued that the booming oil sector harmed the agriculture and fisheries sector. 
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• The booming oil sector in O m a n did not resuit in an exchange rate appréciation, 

de-industrialization, or labour movement from other sectors of the economy to 

the booming oil sector. In other words, O m a n has not suffered from the Dutch 

disease. 

• Over the long term, Oman's économie growth and government revenue will 

dépend on many other factors. Such factors include fiscal management of oil 

revenue and the success of current diversification policies. 

7. 4 INTERSECTORAL LINKAGES AND INDEPENDENCIES 

Our empirical investigation showed that oil price movements have been positively 

correlated to output and government revenue and that the Omani economy has not been 

suffering from the Dutch disease. However, the results did not answer many other 

questions. Such questions include which sectors benefited most from the oil sector 

boom? If O m a n has not suffering from the Dutch disease, why did the service sector 

become the second most important sector after the oil sector? In short, the inter-sectoral 

linkages and interdependencies between the oil and the non-oil sectors were not clear. 

The other transmission channel of the oil sector boom is through government 

revenue/expenditure. And, hence, understanding how oil revenue and the associated 

expenditure impact non-oil G D P growth is an important aspect of understanding the 

effect ofthe oil sector boom and the relationships between the oil economy and the rest 

ofthe economy. 

To understand the inter-sectoral linkages and interdependencies between the oil sector 

and the non-oil sectors in chapter 5 w e investigated the inter-sectoral linkages and 

interdependencies between the oil and non-oil G D P : namely the agriculture and 

fisheries, manufacturing, service sectors, and oil sector. W e applied the V A R and 

cointegration technique to examine the long-run relationships and short-run dynamics of 

the G D P sectors. Next, w e used a multivariate Granger causality approach to investigate 

causal relationships among variables and looked for direction(s) of causality among 

G D P sectors. In addition, w e used the V A R and cointegration technique to understand 

how government expenditure influenced agriculture and fisheries, manufacturing, and 

the services sectors growth. 
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Firstly, our investigation showed that the manufacturing and service industries were 

positively associated with changes in the oil sector industry. The results state that a 1 % 

increase in the oil sector caused 2.2% increase in the manufacturing sector and a 1 % 

increase in oil prices caused 1 % increase in the sector (the manufacturing). A n d 1 % 

increase in the oil sector caused 1.7% in the service sector, and 1 % increase in oil prices 

caused a 0.5% growth in the service sector. In addition, the V A R Granger causality test 

indicated that there was a unilatéral causality running between the oil and 

manufacturing and services sectors. Such results suggest that there were close 

relationships and interdependencies between différent sectors of the economy, 

particularly between services and manufacturing and the oil sector. 

Secondly, the results from the VECM and Granger causality tests indicate that oil 

revenue did not Granger-cause agriculture and fisheries G D P . The results imply that the 

sector was not integrated into the mainstream economy and only contributed 2.8% to 

G D P by 2007 (in comparison, its contribution in 1967 was 3 7 % of G D P ) . Several 

underlying factors contributed to the décline and the marginal contribution of the 

agriculture sector. The sector appears to. have been significantly affected by labour 

shifts to better paying jobs in services and manufacturing.40 The sector has also been 

affected by lack of manpower development and training for critical skills needed to 

develop the sector from a traditional and subsistence agriculture sector to a m o d e m and 

commercially based activity. Furthermore, the sector appears to have been affected by 

compétition from imported agricultural products. With little protection, the combination 

of labour préférence and compétition from the international market, the sector's 

contribution to national output dropped significantly. In short, the oil sector boom 

appears to have harmed the agriculture sector in Oman. 

Thirdly, the tests indicated that non-oil GDP growth was positively and significantly 

correlated to government expenditure. In the long run, the results of our tests showed 

that a 1 % increase in government expenditure was associated with 2.52%, 1.51%, and 

0.38% increase output in the manufacturing, services agriculture and fisheries, 

respectively. In addition, the results also show that a 1 0 % increase in government 

40 The historical data shows that a significant drop in the number of people employed in the agriculture 

sector in 1992-1996. 
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expenditure in the short run has been associated with a 0.18%, 1.8%, and 2.75% 

increase in output in manufacturing, services, and agriculture and fisheries, respectively. 

Furthermore, the results are similar to expériences of many oil based économies in the 

région such as the G C C countries where there is strong dependency on government oil 

income for development. 

The existence of a multilatéral relationship between the oil and non-oil economy, 

especially between the oil sector and the manufacturing and services sectors, suggest 

that there is potential for diversification and increased value added activities. In retum, 

increased économie activities will increase profitability and that would induce 

technological progress and further productivity. With such improvements in 

productivity, output would further foster growth in économie sectors through increased 

demand for inputs and consumer goods. Thèse assumptions are based on our empirical 

findings. The Granger causality tests showed the existence of two-way relationships 

between the oil sector and the manufacturing and services sector. This resuit suggests 

the existence of the necessary stimulus for accelerated growth potential. The 

government can invest in D P A to stimulate industrial activities and growth such as L N G 

which increased the share ofthe industrial sector from less than 5 % to 10%. 

Higher and sustained GDP growth rates can be achieved by increasing DPA and private 

industry initiatives, and by opening up and promoting foreign investment, international 

trade, and compétition. Such measures would promote non-oil sector activities 

including industrial production and agricultural participation in the main économie 

activities. 

In summary: 

• The overall results suggest that O m a n was still dépendent on oil and the 

productive structure ofthe economy was the function of oil extraction activities. 

• The manufacturing and services sectors have relied heavily on oil sector 

activities and have not diversified away from oil dependency. Dependence on 

natural resources, in tum, threatens the économies of resource dépendent nations 

when revenues fall due to réduction in demand and/or prices or when the stock 
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of resources is exhausted. Furthermore, minerai industries appear to create one 

direction of dependency mnning from the oil sector to the rest ofthe economy. 

• The manufacturing and services sectors had strong and significant links to oil 

sector activities. 

• Non-oil G D P growth was positively associated to government expenditure. 

• Oman's traditional économie activity, which is agriculture and fishing, did not 

seem to be linked to oil sector activities. This is reflected in the finding that, 

despite the oil wealth, the agriculture and fisheries sector had not accumulated 

much capital and was still a labour intensive activity. 

7.5 OPTIMAL FISCAL POLICY 

Oman's économie achievements and development have been significant from différent 

perspectives. Indeed, oil resources allowed the government to implement ambitious 

development programmes that transformed the life of Omanis, while achieving an 

impressive real annual G D P growth of nearly 9 % between 1967 and 2007. Literacy 

rates increased from less than 3 0 % in 1967 to 8 1 % in 2007, life expectancy increased 

from 47 years in 1967 to 76 years in 2007, the average per capita G D P increased from 

1,773 U S D in 1967 to 10,506 U S D in 2007, (at constant 2000 prices), and the 

productive structure made a modest shift from heavy reliance on oil activities to 

increasing contributions by other sectors. For example, the ratio of oil exports to total 

exports dropped from almost 1 0 0 % in 1970 to 6 5 % in 2007. During the same period the 

ratio of oil exports to G D P decreased from 5 2 % to 4 7 % , and the ratio of oil revenue to 

government revenue dropped from 9 8 % to 7 6 % in 2007. 

Oman stands at a crossroad in terms of its future and the way forward. According to 

estimâtes made in 2006, most of the country's proven oil reserves, estimated at 5.6 

billion barrels, could be depleted by the year 2027 at the current extraction rates. There 

are no major oil discoveries and it is unlikely that the govemment's non-oil revenues 

would match oil income in the next twenty years. Besides investing in human capital 

and infrastructure, decision-maker in O m a n can adopt a long-term policy that would 

save enough oil wealth for the post-oil period and convert the savings into assets that 

will sustain government expenditure. 
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Under the assumption of a pre-determined oil price, oil production, and interest rates we 

recommend that the government adopt a policy that will smooth expenditure during a 

given lifespan for its financial resources. Such policy should be dynamic and flexible 

enough to accommodate the changing circumstances of the oil industry. Small changes 

in oil prices could resuit in large changes in the forecasted oil income. Factors relating 

to demand and supply, new oil discoveries, and technological improvements, and 

production rates also affect the income, as does interest rates. Therefore, policy makers 

would frequently have to adjust their estimâtes according to the changing circumstances 

of oil income, reserves, production rates, and interest rates. 

In Chapter 6 we raised several questions, which aimed at assessing économie efficiency, 

fiscal policy, and debt sustainability in Oman. Initially, w e used factor inputs to assess 

économie efficiency by looking for sources of growth in the Omani economy and 

investigating the contribution of labour, capital, and total factor productivity (TFP) to 

G D P growth. W e applied the neoclassical production function to décompose the growth 

rates of aggregate output into the contribution inputs and improvements in TFP. The 

results showed positive development in factor input contribution to G D P growth despite 

the fact that T F P was négative 6 5 % for the period 1970 to 2007. The négative resuit was 

linked to underutilization of the capital inflow associated with equipment brought into 

the country. Ségrégation of the data into two periods, 1970-1987 and 1988-2007, 

confirmed the proposition that the marginal contribution of capital and labour to output 

growth outstripped the TFP. And during the latter period, 1988-2007, the estimation 

provided évidence of increased efficiency in the economy and positive technological 

change contribution to factor inputs. Estimation of actual data coefficient showed that, 

in 2000-2007 T F P contribution to G D P growth was a positive 0.48. Increased efficiency 

reflected, partially, the success of the government development's policies. Moreover, 

TFP calculation could be reflecting in part a bias towards capital estimation. Future 

research into productivity could look into how to solve this bias towards capital in 

estimating the efficiency ofthe economy. 

The other question that was raised in chapter 6 was whether the Omani government can 

sustain the current consumption level without compromising the position of future 

générations. To answer this question, based on the PIM model, w e developed a model to 
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evaluate Oman's fiscal sustainability. The model estimated how the government can 

manage its income from natural resources and how it can save some of the oil in a way 

that enables it to save some of it for future générations. Our results showed that the 

government can maintain a viable level of consumption beyond the time of oil income 

depletion but needs to exercise constraints in its expenditure pattern, to avoid sudden 

expenditure spikes, similar to the récent blow-out during 2002-2007. The model offers 

several expenditure options for the oil income. Thèse options include spending from 

current wealth and future income from oil while ensuring that spending from oil reduces 

gradually to zéro by 2050, or to reduce expenditure so that oil wealth in 2027 is equal to 

the N P V ofthe 2027 real level of expenditure over 2027-2050, plus a residual in 2050. 

The simple model we used to set an expenditure path for the government, has very 

powerful properties to control and guide fiscal policy until and beyond the time of oil 

depletion. While plans 1.1 and 1.2 would allow initial higher levels of consumption and, 

therefore, lower levels of expenditure cuts, Plan 2 would require higher initial 

expenditure cuts, but would allow higher expenditure levels when oil stops. In Plan 1.1, 

total government wealth would decrease by 0.48% per annum to year 2020 but would 

then start to increase, with an average of 1.88%, per annum, during 2016-2050. In Plan 

1.2, average government expenditure would be 2.5 billion U S D higher, per annum, than 

Plan 1.1, during 2008-2036 but total annual expenditure would converge during 2037-

2050. In this Plan 1.2, total government expenditure would increase by 1.4%, per 

annum, during 2008-2050. 

In Plan 2, oil expenditure would be reduced by 1.89% yearly to 2027 and the NPV 

calculated for 2027 would equal 121.74 billion U S D . This would allow 8.19 billion 

U S D of continuing annual expenditure, the 2027 level of expenditure, until 2050, with a 

residual after 2050 of 10 times that level of expenditure. In short, plans 1.1 and 1.2 

favour current consumption levels, current générations, over future consumption levels, 

while Plan 2 favours future générations over current générations. 

The population census in Oman in year 2001 forecast an annual population growth of 

2 % , and if real interest rate is 4 % then government savings have to grow annually by at 

least 2 % to keep per capita wealth constant. In the past, when income decreased as a 

resuit of oil priée décline, the government met its expenditure requirements by 
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increasing oil production and by withdrawing from SGRF. However, with declining oil 

reserves and since the S G R F funds are also exhaustible, thèse options are not available 

in the long m n . 

Further, while the government needs to increase its non-resource based revenue and 

lower its expenditures, in particular récurrent and defence expenditure, it needs to 

increase its development expenditure. The emphasis on development expenditure is 

very important, because in the long-mn it will have positive impact on non-oil G D P and 

eventually, it has the potential of replacing oil revenues. 

In summary: 

• The results showed positive development in factor input contribution to G D P 

growth despite the fact that TFP was négative 6 6 % during 1970-2007. During 

2000-2007, TFP contribution to G D P growth was a positive 0.48. 

• In Plan 1.2, the average government expenditure would be 2.5 billion U S D 

higher, per annum, than Plan 1.1, during 2008-2036, but total expenditure would 

converge during 2037-2050. In this plan total government expenditure would 

increase lby .4%, per annum, during 2008-2050. 

• In Plan 2, oil expenditure would be reduced by 1.89% yearly to 2027 and the 

N P V calculated in 2027 would equal 121.74 billion U S D . This would allow 8.19 

billion U S D of continuing expenditure, the 2027 level of expenditure, to 2050, 

with a residual after 2050 of 10 times that level of expenditure. 

7. 6 RECOMMENDATIONS AND THE WAY FORWARD 

7.6.1 Fiscal Policies 

Since 1967, thanks to oil income, O m a n has experienced unprecedented levels of 

économie growth and social transformation. This impressive progress came about as a 

resuit of government investment in physical infrastructure and social services. It was 

also due to the stable macroeconomic policies characterized by low inflation rate and 
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the currency pegged to the U S D . The open policy towards foreign labour employment 

and capital flows encouraged the development ofthe non-oil sector. 

Against the backdrop ofthe development success story in Oman is the continuous heavy 

dependence on oil income. Oil income contributed 7 9 % of government total income in 

2007. The oil income has also been used to finance large current expenditures. The 

biggest challenge that faces policy makers is how to maintain current achievements and 

sustain économie growth. This concern is of a particular importance because of the 

fluctuation of oil income. It is also because oil resources are exhaustible and it looks 

like Oman's oil production peaked in 2000 and oil production could be exhausted in 

two décades. 

Looking beyond oil resources, Oman can achieve a sustainable development path and 

économie growth by adopting comprehensive structural reforms that will reallocate 

scarce resources more efficiently and bring about diversification away from the oil 

sector. Fiscal policy will be central in bringing about the required reforms and in 

promoting sustained économie growth. By adopting our version of PIM model 

expenditure levels, the government can achieve fiscal consolidation and ensure long-

term sustainability with macroeconomic stability, insulate the economy from the boom 

and bust cycles, and induce growth in the non-oil economy. This would require 

readjusting the budget and associated consumption in line with the PIM model. In 

addition, the government needs to review its récurrent expenditure, including civil and 

military expenditure, improve the tax system for better tax collection and consider the 

introduction of personal income tax. 

Another important aspect of wealth fund management is transparency. Transparent 

management of wealth funds helps in allocating resources much more efficiently by the 

continuous monitoring of fund assets. And such close scrutiny encourages prudent 

public spending, investment, subsidies, and transfers. In addition, a clear and 

transparent expenditure policy discourages rent seeking behaviour. 

In summary, it is recommended that the government: 

• Adjust the budget and associated spending in line with our model. 
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• Review its récurrent expenditure, including civil and military expenditures, 

improve the tax system for better tax collection and consider the introduction of 

personal income tax. 

• Control expenditure growth during boom cycles. 

• Use the established stabilization oil fiind (reserve fund) to shield the economy 

from boom bust cycles. 

• Increase its development expenditure because of its positive contribution on 

non-oil G D P growth. 

• Establish transparent management processes for the wealth fund. 

7.6.2 Structural Reforms Policies 

In the past the government provided an extensive welfare system in the form of 

subsidized services for water, electricity, free éducation and health care services, with 

no income tax. The policy was justified by the lack of basic infrastructure and services 

and the underdeveloped nature of the non-oil economy. However, the government 

cannot maintain the current expenditure structure because of its strain on the country's 

financial assets. It is also compromising a fair share of the oil wealth of future 

générations. It can be argued that the country has adéquate basic infrastructure and the 

non-oil economy is no longer exceptionally underdeveloped. The government, 

therefore, can afford to take austerity measures to eut récurrent expenditure and 

encourage the non-oil development growth path. 

With the right kind of incentives from the government, the private sector can lead GDP 

growth and économie development. This can be done by reducing and simplifying 

private sector investment, including foreign direct investment. This will also require 

protection of property rights in a free compétitive environment. Moreover, there is a 

need to liberalize domestic trade so that entry and exist to the market is simple and 

compétitive. A free and libéral domestic market will encourage private sector 

investment and create much needed job opportunities. 

The policy of free capital outflow should be combined with a more libéral policy on 

foreign capital inflow. Such a policy would not only encourage capital inflow but would 

also bring in technology and knowhow to the private non-oil sector. This can be 
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achieved by treating foreign and domestic capital equally in terms of régulation and 

mies. This would entail imposing one set of laws for domestic and foreign businesses 

operating in the country. 

In summary, it is recommended that the government: 

• Levy a fee on some ofthe services it provides on éducation and health care. The 

fee could be charged on books and other fées on health provision at hospitals.41 

• Cut back its récurrent expenditure 

• Simplify investment requirements, including those covering foreign direct 

investment. This includes the protection of property rights in a free compétitive 

environment. 

• Liberalize domestic trade so that entry and exist to the market is simple and 

compétitive. 

• Combine the policy of free capital outflow with a more libéral policy on foreign 

capital inflow. 

7.6.3 Labour Market Policies 

There is growing unemployment problem among Omani citizens, despite the présence 

of a large number of guest workers. According to some estimâtes, the labour force is 

growing by 4 % a year and this growth rate is likely to increase because one-third ofthe 

Omani population is under the âge of 15. In the past, the government employed mainly 

Omanis ànd the private sector employed cheap guest workers. The number of Omani 

citizens working for the government is estimated at 120,000 in 2007 and the number of 

foreign guest workers employed in the private sector was estimated at 694,000 in 2007. 

The Omani labour force is growing fast and the government cannot afford to continue 

the past policy of guaranteed employment for its citizens. The government needs to 

invest more in its human resources and bring reforms that will stimulate non-oil G D P 

growth, through which job opportunities can be created. The open policy toward guest 

workers employment was necessary in the past because of lack of skills and the small 

Omani labour force to m n the economy. Although guest workers have played a positive 

The Ministry of Health introduced a small fee on patient registration and doctor consultation in 2003. 
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rôle in the économie development, the guest workers policy needs to be reviewed in 

view ofthe increasing unemployment among the Omanis. 

Addressing labour market challenges is particularly important, not only to create job 

opportunities in the private sector for Omani citizens, but also to increase Oman's 

competitiveness. The traditional labour market division, with Omani citizens working 

for the public sector and non-Omanis working in low paid, low skilled positions in the 

private sector, is inefficient. With a growing and vibrant private non-oil economy, the 

private sector would be less reluctant to employ Omanis because of their lack of skills 

and Omanis would be more willing to work for the private sector if conditions are 

adéquate and comparable to those in government employment. 

The relatively flexible . labour market régulation that allows businesses and 

establishments to hire foreign expertise and labourers needs to be reviewed in the light 

of the increasing number of Omani job seekers. First, the government needs to reduce 

the economy's dependency on foreign labour by replacing expatriâtes with Omani 

employée, a policy, known as "Omanization" that the government started in its fourth 

development plan. The second issue that the government needs to address is creating 

new job opportunities and that can only be achieved through strong non-oil G D P 

growth. 

Moreover, Oman can consider increasing the most active âge group by having a major 

migration policy. This policy would increase the number of the migrant in the most 

productive âge group and decrease guest workers dependency. In addition, the policy 

would help reducing Oman's balance of payments, increase domestic consumption and 

reduce public spending on subsidized services that are consumed by guest workers. In 

addition, having an immigration policy would be viewed favourably by the international 

community that has been quite critical of Oman's stand on human rights. 

In summary, it is recommended that the government: 

• Invest more into its human resources and institute reforms that would stimulate 

non-oil G D P growth. 
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• Reduce the economy's dependency on foreign labour, by replacing expatriâtes 

with Omani employée. 

• Increase labour productivity by implementing a development programme that 

will enhance labour skills. 

• Decrease the gap and incentives between the government sector and private 

sector by promoting market discipline in the labour force market. 

• Investigate a major migration policy that would increase the number of migrant 

in the most productive âge group and decrease guest workers dependency. 

7.6.4 Other Policies 

Following the oil export boom resulting from resource discoveries in 1964 and the 1973 

oil price shock, the issue that is raised with regards to the Dutch disease ailment is the 

re-allocation of factor inputs into the booming sector and its implications on the non-

booming sector. Our results suggested that such movement into the booming sector did 

not take place because of two major reasons. The first reason was, oil production is 

highly capital intensive and did not require a large number of workers, hence, there was 

no labour shift from the non-booming sector to the booming resource sector. In 

addition, the skill requirements in the oil sector were not available in the domestic 

market and the demand was met by labour import. 

The other reason why factor inputs did not move away from other sectors to the oil 

sector was because ofthe virtual "absence" of non-oil sectors. With the exception ofthe 

subsistence agriculture and fisheries sector, ail other sectors played a very small rôle in 

the économie activities in Oman. 

Given the fact the manufacturing sector was very marginal and played no significant 

rôle in the economy and the agriculture and fisheries sector was small, the 

unprecedented wealth pouring into the country as a resuit of the oil export boom 

accrued directiy to the government. To make use of the oil wealth, the government 

pushed for ambitious development programmes by providing social programmes and 

basic infrastmcture. The govemment's focus on the provision of basic infrastructure 

induced service sector growth more than growth in other sectors. Economie agents, in 

response to the govemment's fiscal expansion policy, found it more profitable to 
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allocate their scarce resources to the production of services by building the 

infrastmcture that was seen as a pre-requisite to induce économie growth and 

development. Furthermore, the govemment's fiscal expansion policy created job 

opportunities, therefore offsetting the capital intensive nature ofthe oil industry. So, the 

combination of the sudden m s h of oil wealth aceming to the government and increased 

demand for everything 'pen to steel' induced imports. Businesses found it more 

profitable to invest in import/export businesses than to manufacture goods. 

The implication of such rational and utility maximizing behaviour of économie agents is 

the need for the government to invest in more direct productive activities and promote 

the non-oil economy growth. 

In summary it is recommended that the government: 

• Invest in more direct productive activities and promote growth in the non-oil 

economy. 

• Focus on achieving price stability, high employment, and sustainable growth 

through monetary and fiscal policies, régulation of financial establishments, 

trade, and tax policies. 

• Maintain and upgrade the basic infrastructure and services. 

• Create an environment that is conducive to job création, business development, 

know-how, and technology transfers. 
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