
 

 

저 시-비 리- 경 지 2.0 한민  

는 아래  조건  르는 경 에 한하여 게 

l  저 물  복제, 포, 전송, 전시, 공연  송할 수 습니다.  

다 과 같  조건  라야 합니다: 

l 하는,  저 물  나 포  경 ,  저 물에 적 된 허락조건
 명확하게 나타내어야 합니다.  

l 저 터  허가를 면 러한 조건들  적 되지 않습니다.  

저 에 른  리는  내 에 하여 향  지 않습니다. 

것  허락규약(Legal Code)  해하  쉽게 약한 것 니다.  

Disclaimer  

  

  

저 시. 하는 원저 를 시하여야 합니다. 

비 리. 하는  저 물  리 목적  할 수 없습니다. 

경 지. 하는  저 물  개 , 형 또는 가공할 수 없습니다. 

http://creativecommons.org/licenses/by-nc-nd/2.0/kr/legalcode
http://creativecommons.org/licenses/by-nc-nd/2.0/kr/


i 
 

Ph.D. Dissertation in Engineering 

 

Two Policy Issues in the Middle East Countries: 

The Role of Energy in Economic Growth and 

Implementation TQM on HRF in Yemen 

August 2016 

Graduate School of Seoul National University 

College of Engineering  

Technology Management, Economics and Policy Program 

 

Zaid Yahya Abdulkader 

  



ii 
 

Abstract 

 

Two Policy Issues in the Middle East Countries: 

The Role of Energy in Economic Growth and 

Implementation TQM on HRF in Yemen 
 

Zaid Yahya Abdulkader 

Technology Management, Economics, and Policy program 

College of Engineering 

Seoul National University 

The main purpose of the first essay in this research is to analyze the long-run 

equilibrium and examine causality and its direction between oil consumption and oil 

export and economic growth in United Arab Emirates, Bahrain, Oman, Saudi Arabia, 

Kuwait, Iran and Iraq and the possibility of existence of a long run relationship 

between these variables using data covering the period from 1980 to 2010. 

This research uses co-integration framework and Granger causality test to analyze 

the relationship between economic growth and oil consumption and oil export 

variables In United Arab Emirates, Bahrain, Oman, Saudi Arabia, Kuwait, Iran and 

Iraq. We found cointegration between gdp and oil consumptions for Emirates, 

Bahrain and Oman. Also cointegration exist between gdp and oil exports for Saudi 

Arabia, Iran and Iraq. 
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 The empirical result of this research shows that these countries were classified into 

three groups. 

The first group, whose economic growth was in a state of equilibrium with the oil 

consumption, consisted of the United Arab Emirates, Bahrain, and Oman. The 

second group, whose economic growth was in a state of equilibrium with the oil 

exports, consisted of Saudi Arabia, Iran, and Iraq. The third group, whose economic 

growth was not in a state of equilibrium with both the oil consumption and the oil 

exports, consisted only of Kuwait. The results of this study can be used as 

fundamental data for a further study on the economic growth in the Middle East 

countries. 

The second essay explains and investigates the growing interest in theory and in 

practice with regard to the relationship between human resources management HRM 

and total quality management TQM as well as the relationship between these two 

perspectives and business performances in the Yemen Ministry of Oil and Minerals. 

Empirical research studies the effects of the TQM on HRM and the performances of 

an organization. The author have hypothesized that implementation of TQM has a 

positive effect on the human resources functions like planning, training, recruiting, 

and rewarding in the Ministry of Oil and Minerals which referred by the Yemen 

Ministry of Oil and Minerals MOM . An interview was held with the MOM 

employees from top management and supervisory level, to collect data from them.A 

questionnaire was also distributed. 

Keywords: Oil consumption, Oil export, Economic growth, Granger causality, 
Cointegration , TQM.HRF     
Zaid Yahya Abdulkader 

Student ID.: 2013-30783 



iv 
 

Abbreviations 
 

Abbreviation                                Meaning  

 
GCC                                        Gulf Cooperation Council 

UAE                                         The United Arab Emirates 

OMN                                        Oman 

SUA                                          Saudi Arabia 

KWT                                         Kuwait 

IRQ                                           Iraq 

IRN                                           Iran 

GDP                                         Gross Domestic Product 

VAR                                        Vector Autoregression  

VECM                                     Vector Error Correction Model 

MOM                                       Ministry of Oil and Minerals 

TQM                                        Total Quality Management 

EIA                                          Energy Information Administration 

WDIs                                       World Development Indicators 

SPSS                                        Statistical Package for Social Sciences 

HRM                                        Human Resource Management 

 

 

 

 



v 
 

Table of contents 

Abstract…………………………..……………………………………...............................................ii 

Abbreviations………………………………………………………………….…...iv 

Table of contents…………………………………………………………………....v 

List of Tables…………………………………………………………..…...…….viii 

List of Figures…………………………………...………………………….…….xii 

Part one. The Role of Oil on Economy among Middle East Countries………....1 

Chapter 1.  Introduction.....................................................................................…...1 

1.1.  Background...……………………………………………………...…........……1 

1.2. Thesis Hypothesis………………….…………………………………….....……2 

1.3.  Thesis questions and objectives…………..…………………......…...……..…..5 

1.6.  Thesis 

outline………………………...……..…………………………......…….7 

Chapter 2. General Economic and Energy Overview…………………………....9 

2.1. Saudi Arabia……..................................................................................................9 

2.2. United Arab Emirates..................................................................................…...15 

2.3. Bahrain.........................................................................................................…...23 

2.4. Oman…………………………………………………………………………...25 

2.5. Kuwait..........................................................................................................…...35 

2.6. Iraq...............................................................................................................…...45 

2.7. Iran............................................................................................................……..55 

Chapter 3. Literature review……………………………………………………..66 

3.1. Energy consumption and economic growth….………………………………...71 

3.2. Economic growth and trade……………………………………………….…...75 

3.3. Economic growth, energy consumption and trade……………………………..77 

Chapter 4. Methodology………………………………..…………………………81 

4.1. Research Methodology...............................................................................…....81 

4.1.1. Stationarity / Unit Roots..........................................................................…....82 



vi 
 

 

4.1.2. Cointegration……………………….…………………………………...……83 

4.1.3. Vector Autoregression (VAR)..................................................................…...84 

4.1.4. Vector Error Correction Model (VECM)…………………………………... 84 

4.1.5. Granger Causality……………………………………………………….…...85 

Chapter 5. Data, Empirical Analysis and Results………….………….……...…88 

5.1. Data source……………………………………………………….…………….88 

5.2. Empirical analysis, and results...............................................................……….88 

5.2.1. Unit roots test results……………………………………….………..………88 

5.2.2. Cointegration results…………………………………………………………92 

5.2.3. Granger causality test results...........................................................................94 

5.2.4. Rolling cointegration test…………………………………………………….98 

5.2.5 Rolling causality test………………………………………………………….98 

Chapter 6. Conclusions and policy implications............................................….100 

6.1. Summary…………………………………………………………………...…100 

6.2. Key findings and policy implications………………………...………………104 

6.3. Recommendation for further research……………..…………………………108 

Part two. Implementation of TQM on Yemen`s Government ……….……….109 

Chapter 7. Introduction……………………………………………………....….109 

7.1. TQM Overview………………………………….. ……………………….….109 

7.1. Research questions………………………..………………….………….……110 

7.3. Research objectives…………………………………………………………...110 

7.4. Importance of the research……………………………………………….…...110 

7.5. Research methodology………………………………………….....……….…111 

7.6. Research hypothesis......................…................................................................112 

7.7. Limitations…………………………………………………………...……….112 

Chapter 8.  Literature Review.......................................................................…...115 

8.1. Previous studies…....…………………………………………………………115 



vii 
 

 

8.2. Principles of TQM…………………...……………………………………….120 

8.3. Human resource management…………………………………...……………132 

8.4. The relationship between TQM and HRM...............................................…....139 

Chapter 9. The Case Study MOM................................................................…...141 

9.1. Introduction……………………….…………………………………………..141 

9.2. MOM history ............................................................................................…...141 

9.3. Objectives and specializations...................................................................…...144 

Chapter 10. Methodology………………………………………………………..152   

10.1 The Importance of the research………………………………………...…….152 

10.2 Research methodology…………….…………………………………………152 

10.3 Study population and sample………………………………………………...153 

10.4 The used statistical methods….………………………………………..…….153  

Chapter 11. Empirical Analysis and Results…...................................................155 

11.1. Description of the characteristics study sample……………………………..155 

11.2. The choose standard of the questionnaire…………………………..….……158 

11.3. Analyzing the paragraphs of the Study………………………….……......…160 

11.4. The test of the hypothesis…………………………………………………...172 

Chapter 12. Conclusions and Policy Implication……………………………....173 

12.1. Summary…...………….……………………………………………….……173 

12.2. TQM implementation………………………………………..………………178 

12.3. Key finding and policy implications…………………………….………......184 

References…………………………………………..…………………….………187 

Appendices.......................................................................................................…...208 

Appendix 1: Cointegration analysis results…………………………….…...….208 

Appendix 2: Primary Data and Questionnaires………..………………………261 

Abstract in Korean………………………………………………………….…...267 

Acknowledgement..........................................................................................…....269 



viii 
 

 

 

List of Tables 

Table  2.1: Top 10 countries with proved natural gas reserves, Jan, 2015………....19 

Table  2.2: Oman crude oil and condensate exports by country…….…………..….31 

Table  3.1: Summary of the literature review related to our study….…………...…79 

Table  5.1: Varibles summary , definition and source………………………..….....88 

Table  5.2: Results of unit root test for gross domestic consumption….…...............90 

Table  5.3: Results of unit root test for oil consumption…….……………………..90 

Table  5.4: Results of unit root test for oil exports….………………………...……91 

Table  5.5: Results of Johansen conitegration test.……….……………………...…94 

Table  5.6: Results of Granger causality tests…….…………………………...……95 

Table  6.1: Classification of the Middle East countries ….…………………….....101 

Table  6.2: Average rate of crude oil proved reserves from 1990 to 2014……......104 

Table  11.1: Distribution of the research sample by gender….….……..…………155 

Table  11.2: Distribution of the research sample by Qualifications…...............….156 

Table  11.3: Distribution of the research sample by Functipnal level………...…..157 

Table  11.4: Distribution of the research sample by Length of service……….......157 

Table  11.5: Likert Scale………..….…………………………...………………....159 

Table  11.6: The impact of TQM on HR function in general...........................…...160 

Table  11.7: Senior management commitment….…………...……………...…….162 

Table  11.8: Customer satisfaction….………………………….………………….163 

Table  11.9: Employees involvememt….……………………………...………….164 

Table  11.10: Continual improvement….…………………………………...…….165 

Table  11.11: HR- planning…….……………….……………….………...…..….167 

Table  11.12: HR recruiting and Selection……….….…………………………….168 

Table  11.13: HR-recognition & Reward…….……………..………….………….169 

Table  11.14: Training and rehabilitation ..…………………….…………...…….170 

Table  11.15: Pearson correlation.……..……………………….…………...…….172 

Table  A-1: Johansen tests for cointegration (GDP&oil export for BHR)………..208 



ix 
 

Table A-2 : Johansen tests for cointegration (GDP & oil export for OMN)………209 

Table A-3 : Johansen tests for cointegration (GDP & oil export for SUA).............210 

Table A-4 : Johansen tests for cointegration (GDP & oil export for KWT)……....211 

Table A-5 : Johansen tests for cointegration (GDP & oil export for IRN)…...........212 

Table A- 6 : Johansen tests for cointegration (GDP & oil export for IRG)……......213 

Table A- 8 : Johansen tests for cointegration (GDP & oil consumtion for BHR)....215 

Table A- 9 : Johansen tests for cointegration (GDP & oil consumtion for OMN)...216 

Table A- 10 : Johansen tests for cointegration (GDP & oil consumtion for SUA)...217 

Table A-11 : Johansen tests for cointegration (GDP & oil consumtion for KWT)..218 

Table A-12 : Johansen tests for cointegration (GDP &oil consumtion for IRN)…219 

Table A-13 : Johansen tests for cointegration (GDP &oil consumtion for IRQ)….220 

Table A-15 : Estimated VECM for GDP and oil consumption…………...…....…222 

Table A-16 : Estimated VECM for GDP and oil exports………………..…...…...223 

Table A-17 : Estimated VER model for GDP and oil consumption…..……....…..223 

Table A-18 : Estimated VER model for gdp and oil exports……...………..…......224 

Table B-1 : Unit root test for GDP for ARE……………………………..……..…225 

Table B-2 : Unit root test for GDP for BHR……………………………....……....225 

Table B-3 : Unit root test for GDP for OMN………………………..……..…..….225 

Table B-4 : Unit root test for GDP for SUA…………………………..….....….....226 

Table B-5 : Unit root test for GDP for KWT…………………………..………….226 

Table B-6 : Unit root test for GDP for IRN…………………………..……......….226 

Table B-7 : Unit root test for GDP for IRQ…………………………….……....…227 

Table B-8 : Unit root test for Oil consumption for ARE…………….....……........227 

Table B-9 : Unit root test for Oil consumption for BHR……………...…..…........227 

Table B-10 : Unit root test for Oil consumption for OMN…….……….………....228 

Table B-11: Unit root test for Oil consumption for SUA……………....................228 

Table B-12 : Unit root test for Oil consumption for KWT……………..……........228 

Table B-13: Unit root test for Oil consumption for IRN…………….....……........229 

Table B-14 : Unit root test for Oil consumption for ARQ……………........……...229 

Table B-15 : Unit root test for Oil exports for ARE…..…………….....…….…....229 

Table B-16 : Unit root test for Oil exports for BHR…..…………….....…..….......230 

Table B-17 : Unit root test for Oil exports for OMN…….………….....…..….......230 



x 
 

Table B -18 : Unit root test for Oil exports for SUA…..………………..….……..230 

Table B - 19 : Unit root test for Oil exports for KWT…..………..….........……....231 

Table B - 20 : Unit root test for Oil exports for IRN…..……………......………...231 

Table B - 21 : Unit root test for Oil exports for IRG…..……………......…...…....231 

Table  C - 1  : Unit root test for GDP for ARE……………………………………232 

Table  C - 2  : Unit root test for GDP for BHR……………………………………232 

Table  C - 3  : Unit root test for GDP for OMN……………………………...……233 

Table  C - 4  : Unit root test for GDP for SUA……………………………………233 

Table  C - 5  : Unit root test for GDP for KWT………...…………………………234 

Table  C - 6  : Unit root test for GDP for IRN.……………………………………234 

Table  C - 7  : Unit root test for GDP for IRQ.……………………………………235 

Table  C - 8  : Unit root test for Oil consumption for ARE…………………….…235 

Table  C - 9 : Unit root test for Oil consumption for BHR……………….…….…236 

Table  C - 10  : Unit root test for Oil consumption for OMN….……………….…236 

Table  C - 11  : Unit root test for Oil consumption for SUA..…………………….237 

Table  C - 12 : Unit root test for Oil consumption for KWT……...………...….…237 

Table  C - 13 : Unit root test for Oil consumption for IRN…………………….…238 

Table  C - 14 : Unit root test for Oil consumption for IRQ…………………….…238 

Table  C - 15  : Unit root test for Oil exports for ARE………………...……….…239 

Table  C - 16  : Unit root test for Oil exports for BHR………………...……….…239 

Table  C - 17 : Unit root test for Oil exports for OMN………………...……….…240 

Table  C - 18  : Unit root test for Oil exports for SUA………………...……….…240 

Table  C - 19  : Unit root test for Oil exports for KWT………………...…...….…241 

Table C - 43 : Rolling cointegration test between GDP & Oil consumption for UAE , 

Bahrain and Oman……………………………………………………………..….253 

Table C - 44 : Rolling cointegration test between GDP & Oil consumption for Saudi 

Arabia , Iran , Iraq  and Kuwait……………………….……………………….….254 

Table C - 45 : Rolling cointegration test between GDP & Oil exports  for UAE, 

Bahrain and Oman……………………………………………………………..….255 

Table C - 46 : Rolling cointegration test between GDP & Oil consumption for Saudi 

Arabia , Iran , Iraq and  Kuwit ………………………………………..……….….256 



xi 
 

Table C-47. Rolling causality test between GDP and oil consumption for UAE, 

Bahrain, and Oman………………………………………………………………..257 

Table C-48. Rolling causality test between GDP and oil consumption for Saudi 

Arabia, Iran, Iraq and Kuwait …………………………………………………….258 

Table C-49. Rolling causality test between GDP and oil exports for UAE, Bahrain, 

and Oman………………………………………………………………………….259 

Table C-50. Rolling causality test between GDP and oil exports for Saudi Arabia, 

Iran, Iraq and Kuwait …………………………………………………………..…260 

Table D-1 : Primary Data……………………………………...…...…….………..262 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



xii 
 

List of Figures 

Figure 2.1: Map of SUD…………………………………………………..……......11 

Figure 2.2: Petroleum and other production for United States, Russia & SUA……14 

Figure 2.3: Petroleum and other supply and consumption for UAE…….………….18 

Figure 2.4: UAE natural gas flows………….…………………..….…...……….....20 

Figure 2.5: UAE imports and exports…….………………………………………...22 

Figure 2.6: Top 10 natural gas reinjecting countries , 2012………...……………...22 

Figure 2.7: Map of BHR……………………………………………….……...……25 

Figure 2.8: Map of OMN………………………………………………...…………27 

Figure 2.9: OMN major oil and natural gas infrastructure………………....………29 

Figure 2.10: OMN crude oil and condensate production and net exports……….…30 

Figure 2.11: OMN petroleum consumption 2011-2013…………………...…...…..31 

Figure 2.12: OMN natural gas flows and net export , 2000-2012............……...…..33 

Figure 2.13: OMN LNG exports, 2000-2013………………………………….…...34 

Figure 2.14: Map of natural KWT……………………………………………...…..37 

Figure 2.15: Top proved world oil reserves 2014………………….…………...…..38 

Figure 2.16: KWT petroleum and production and consumption 1987-2013…….....39 

Figure 2.17: KWT crude oil exports by region, 2013…………..……………..……40 

Figure 2.18: KWT dry natural gas production and consumptions , 2001-13............42 

Figure 2.19: IRG petroleum infrastructure……………………..………………..…48 

Figure 2.20: IRG total petroleum, production and consumption2013…...........……50 

Figure 2.21: IRG crude oil exports in 2014, by destination…………..……….……52 

Figure 2.22: IRG monthly crude oil exports by location 2013-14………….…........53 

Figure 2.23: IRN total primary energy consumption, share by fuel 2013……….…58 

Figure 2.24: Largest proved reserve holders of crude oil ………............……...…..59 

Figure 2.25: Largest proved reserve holders of natural gas, end 2104 ……...…..…62 

Figure 2.26: Gross natural gas production in IRN…….………..………………..…64 

Figure 4.1 : Procedures for testing for VECM,VAR and Granger Causality............82 

Figure 6.1: Crude oil proved reserves (Billions barrel , EIA)…………………….103 

Figure 8.1: Mejia, etal.2004…………………………..…….....………….….…....133 



xiii 
 

Figure 9.1: MOM strucure……………………………………..……………….…143 

Figure 12.1: Process of implementing TQM on HRF in the MOM….................…179 

 

 

 

 

 

 

 

 

 

 

 



1 
 

The Role of Oil on Economy among Middle East  

Countries. 

 
Chapter 1. Introduction 

1.1. Background  

Economists have paid attention to the relationship between energy 

consumption and economic growth after the oil crises of the 1970s. The answer to 

the question of whether energy consumption is a prerequisite for or a result of 

economic growth has proven to be mixed, showing to be different across different 

countries. Meanwhile, establishing causality between the aforementioned variables 

has significant policy implications because a growth-led-energy economy is likely 

not to be affected by oil price shocks whereas the growth of an energy-led-growth 

economy may be affected by the escalation of oil prices A growth-led-energy 

economy is an economy where an increase in economic growth stimulates an 

increase in energy consumption; as such, energy crisis will not have a retardation 

effect on the growth of the economy. In this hypothesis, the direction of causality 

moves from economic growth towards energy consumption. An energy-led-growth 

economy, on the other hand, is an economy whereby an increase in energy 

consumption leads to an increase  

In economic growth; thus, energy crisis will have a retardation effect on economic 

growth. This implies a causal direction from energy consumption towards economic 

growth. Considering the stated hypothesis, the determination of the causality 
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direction between energy consumption and economic growth plays a critical role in 

energy policy formulation. Although energy consumption is an important 

contributor to economic development, it is imperative to note that policy formulation 

relating to economic growth is usually superior over environmental sustenance and 

is therefore  

Least compromised compared to energy consumption policies. In view of this, 

anthropogenic activities that enhance economic growth at the expense of 

environmental sustenance might be deemed acceptable by most economies. Despite 

some of the harmful environmental practices associated with the production and use 

of some energy resources, energy (in the form of electric power and petroleum) 

remains an essential input for the production of countless industrial and consumer 

needs. Electricity, for example, plays a key role in the industrial sector, serving as an 

essential factor for production and a booster of total productivity. It is this usefulness 

of electricity that has often raised major concerns for economic analysts and 

governments regarding the scarcity of and perhaps decrease in the supply of 

electricity. Therefore, this sharply emphasizes the relationship between energy 

consumption and economic growth in many countries of the world. 

Several empirical studies have been conducted to determine the direction of 

causality existing between energy consumption and economic growth using 

cointegration and Granger causality tests. The causality results established in the 

Literature can be categorized into four hypotheses, with each of the hypothesis 

having significant policy implications (Mehrara, 2007). 

 
1.2 Thesis hypothesis 
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This hypothesis emphasizes that there is no causal relationship between oil 

consumptions and economic growth, also there is no causal relationship between oil 

exports and economic growth.  

 
Feedback hypothesis 
 
 This hypothesis shows causality in both directions —from energy consumption to 

economic growth, and vice versa. Here, there is a cyclical effect, where increases in 

energy consumption lead to an increase in economic growth, and where increases in 

economic growth also lead to an Increase in energy consumption. 

 
Growth hypothesis   

This hypothesis shows unidirectional causality from energy consumption to 

economic growth, with no feedback. Developing countries are usually hypothesized 

to have this causality Direction. This is because the lower activities in most 

developing Countries may account for the low levels of energy consumption, lower 

Industrialization, low standard of living, etc. In view of the above, an increase in 

energy consumption may connote an increase in productive Activities, thereby 

leading to economic growth. 

 
Conservation hypothesis  

This hypothesis shows unidirectional causality from economic growth to energy 

consumption, with no feedback. Developed Countries are usually hypothesized to 

have this causality trend. Under this Hypothesis, energy conservation measures do 

not cause a retarding effect on Economic growth (Koranteng, 2013). 
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For developing countries such as United Arab Emirates, Bahrain, Oman, Saudi 

Arabia, Kuwait, Iran and Iraq hypothesized that an increase in energy consumption 

is likely to act as a booster of economic growth. Therefore, policies that enhance the 

ubiquitous supply of energy products and services may be necessary to boost energy 

consumption. This may subsequently enhance the economies of scale, promote 

industrial activities, and vitalize other economic growth engines, thereby leading to 

economic growth. Considering the foregoing, a research into the relationship 

between oil consumption and economic growth also between oil exports and 

economic growth is important for United Arab Emirates, Bahrain, Oman, Saudi 

Arabia, Kuwait, Iran and Iraq as a developing country, the relationship between 

these variables needs to be investigated to derive relevant energy policies that can 

enhance the country’s economic growth. In addition, the determination of the 

causality between the various proponents of United Arab Emirates, Bahrain, Oman, 

Saudi Arabia, Kuwait, Iran and Iraq energy mix and their relationship with 

economic growth is very timely because none of the studies reviewed so far in 

United Arab Emirates, Bahrain, Oman, Saudi Arabia, Kuwait, Iran and Iraq in term 

of oil export and consumption. Have considered exploring the underlying causal 

relationships between energy consumption (oil consumption and export) and 

economic growth. 

 Thus, in this study, the relationship and direction of causality between economic 

growth and oil consumption and oil export in United Arab Emirates, Bahrain, Oman, 

Saudi Arabia, Kuwait, Iran and Iraq, were investigated, based on which policies 

appropriate for United Arab Emirates, Bahrain, Oman, Saudi Arabia, Kuwait, Iran 

and Iraq, scenario have been prescribed. In an attempt to determine the direction of 
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causality, aggregated energy consumption was examined with economic growth 

whereas energy consumption in the form Oil were individually examined with 

economic growth. In addition, in this study, the trends of oil consumption and oil 

export and economic growth are elaborated to give an overview of the changes in oil 

consumption and oil export and economic growth in United Arab Emirates, Bahrain, 

Oman, Saudi Arabia, Kuwait, Iran and Iraq as industrial sector contributes 

significantly to these countries output, discussions regarding the sector are also 

featured. 

1.3  Thesis questions  

a) Does long-term equilibrium exist between oil consumption and oil export and 

GDP in United Arab Emirates, Bahrain, Oman, Saudi Arabia, Kuwait, Iran and Iraq?  

b) Whether or not economic growth leads to oil consumption and oil export or 

whether oil consumption and oil export leads to economic growth? 

 c) How effective is the use of oil consumption and oil export in United Arab 

Emirates, Bahrain, Oman, Saudi Arabia, Kuwait, Iran and Iraq 

1.4  Thesis Objectives 

This research sought to test the hypothesis earlier expounded. To achieve this, the 

causal relationships between oil consumption and economic growth and between oil 

export and economic growth were examined to help recommend relevant and 

strategic policies for the countries energy sector. In so doing, the research sought to 

achieve the following objectives: 
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Ø The main purpose of this study is to analyze the impact of oil 

consumption and oil export on economic growth and to examine the 

causality between variables in United Arab Emirates, Bahrain, 

Oman, Saudi Arabia, Kuwait, Iran and Iraq 

Ø To analyze the overall performance of the oil consumption and oil 

export sector in United Arab Emirates, Bahrain, Oman, Saudi 

Arabia, Kuwait, Iran and Iraq, to recommend effective energy 

policy that can reduce the inefficient use of energy resources 

without adverse effects on national growth targets. 

Ø To build an econometric model for the energy consumption in 

United Arab Emirates, Bahrain, Oman, Saudi Arabia, Kuwait, Iran 

and Iraq that can be used for estimation and future use. 

Ø Establishing energy saving policy and efficiency improvement on 

economic growth. That can capturing oil saving potentials and 

make emission reduction which can enhance sustainable 

development in United Arab Emirates, Bahrain, Oman, Saudi 

Arabia, Kuwait, Iran and Iraq. 

1.5  Significant of the study 

Ø Energy plays an important role in the economic development. So 

we attempt in these study to analyses the relationship between oil 

consumption & export and economic growth in United Arab 

Emirates, Bahrain, Oman, Saudi Arabia, Kuwait, Iran and Iraq. 
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Then compare the result between them as an oil consumption and 

export countries. 

 

 

1.6 Thesis outline 

This thesis outline provides an explanation and flow of the material contained in this 

thesis and presents an overall view of the contents of this work. 

Chapter 1. Gives briefly introduction and information about the relationship between 

energy consumption (oil consumption and export) and economic growth in United 

Arab Emirates, Bahrain, Oman, Saudi Arabia, Kuwait, Iran and Iraq. 

Follows: chapter 2. Gives general economic and energy overview of United Arab 

Emirates, Bahrain, Oman, Saudi Arabia, Kuwait, Iran and Iraq 

Follows: chapter 3 .Reviews the literature to present and analyze the current state of 

the knowledge in the field. A thesis roadmap and thesis objective is presented along 

with the literature review.  

Chapter 4. Discusses and presents the methodology to be used in the analysis, 

explains the variables. 

 Chapter 5. Presents the data and results of the study, and will present the policy 

implications and concluding results for the first essay in chapter 6. 
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Chapter 7. Gives introduction and information about the research problem, objective 

and Methodology for second topic. 

Chapter 8. Reviews the literature to present and analyze the objective, 

recommendation and finding for the previous study in this field also present the 

Principles of TQM and the relationship between TQM and HRM. 

Chapter 9. Will discuss and give general information about the case study (MOM). 

Chapter 10. Will present what kind of secondary and primary resources that will be 

helpful to design a questionnaire to collect data from the study’s sample. 

Chapter 11. Presents the results of the study and will present the policy implications 

and concluding results are in chapter 12 for the second topic. 
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Chapter 2. General Economic and Energy Overview of 

the United Arab Emirates, Bahrain, Oman, Saudi Arabia, Kuwait, Iran 

and Iraq. 

2.1 Saudi Arabia 

Economic overview 

Saudi oil reserves are the second largest in the world, and Saudi Arabia is the 

world's leading oil exporter and second largest producer. Proven reserves, according 

to figures provided by the Saudi government, are estimated to be 260 billion barrels 

(41 km3), about one-quarter of world oil reserves. Petroleum in Saudi is not only 

plentiful but under pressure and close to the earth's surface. This makes it far 

cheaper and thus far more profitable to extract than oil at many other fields. The 

petroleum sector accounts for roughly 92.5% of Saudi budget revenues, 90% of 

export earnings, and 55% of GDP. 

Another 40% of GDP comes from the private sector. An estimated 7.5 (2013) 

million foreigner work legally in Saudi, playing a crucial role in the Saudi economy, 

for example, in the oil and service sectors. The government has encouraged private 

sector growth for many years to lessen the kingdom's dependence on oil, and to 

increase employment opportunities for the swelling Saudi population. In recent 

decades the government has begun to permit private sector and foreign investor 

participation in sectors such as power generation and telecom, and acceded to the 

WTO. During much of the 2000s, high oil prices enabled the government to post 

budget surpluses, boost spending on job training and education, infrastructure 

development, and government salaries. More than 95% of all Saudi oil is produced 



10 
 

on behalf of the Saudi Government by the parastatal giant Saudi, and the remaining 

5% by similar parastatal companies as of 2002. 

With its absolute monarchy system of government, large state sector and 

supply of welfare benefits, the Saudi economy has been described as a bewildering 

(at least to outsiders) combination of a feudal fealty system and a more modern 

political patronage one. At every level in every sphere of activity, Saudis maneuver 

through life manipulating individual privileges, favors, obligations, and connections. 

By the same token, the government bureaucracy is a maze of overlapping or 

conflicting power center under the patronage of various royal princes with their own 

priorities and agendas to pursue and dependents to satisfy. 

Energy overview 

Saudi Arabia has 16% of the world's proved oil reserves, is the largest 

exporter of total petroleum liquids in the world, and maintains the world's largest 

crude oil production capacity. Saudi Arabia is the world’s largest holder of crude oil 

proved reserves and was the largest exporter of total petroleum liquids in 2013. In 

2013, Saudi Arabia was the world’s second-largest petroleum liquids producer 

behind the United States and was the world’s second-largest crude oil producer 

behind Russia. Saudi Arabia's economy remains heavily dependent on petroleum. 

Petroleum exports accounted for 85% of total Saudi export revenues in 2013, 

according to the Organization of the Petroleum Exporting Countries (OPEC)'s 

Annual Statistical Bulletin 2014. (EIA, 2014) (Figure 2.1. Shows Saudi Arabia map) 

 



11 
 

 

Figure 2.1: Shows Saudi Arabia map. 

Energy Consumption 

Saudi Arabia is the largest consumer of petroleum in the Middle East, 

particularly in the area of transportation fuels and direct crude oil burn for power 

generation. Domestic consumption growth has been spurred by the economic boom 

as a result of historically high oil prices and large fuel subsidies. According to the 

BP Statistical Review of World Energy 2014, Saudi Arabia was the world's 12th 

largest consumer of total primary energy in 2013 at 9 quadrillion British thermal 

units (Btu), of which about 60% was petroleum-based, with natural gas accounting 

for the rest. The King Abdullah City for Atomic and Renewable Energy (K.A. 

CARE) program seeks to ensure that half of the electricity generated in Saudi Arabia 
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comes from renewable sources by 2032, when forecasted electricity demand growth 

will necessitate power generation capacity to increase to 120 gigawatts (GW). The 

increased use of renewable sources allows for more oil and natural gas originally 

allocated for domestic power needs to be freed up for export. In the interim, Saudi 

Arabia is participating in the Gulf Cooperation Council's efforts to link the power 

grids of member countries to reduce shortages during peak power periods (EIA, 

2014). 

Reserves 

According to the Oil & Gas Journal (OGJ), Saudi Arabia had approximately 

266 billion barrels of proved oil reserves  (in addition to 2.5 billion barrels in the 

Saudi-Kuwaiti shared Neutral Zone, half of the total reserves in the Neutral Zone) as 

of January 1, 2014, amounting to 16% of proved world oil reserves. Although Saudi 

Arabia has about 100 major oil and gas fields, more than half of its oil reserves are 

contained in eight fields in the northeast portion of the country. The giant Ghawar 

field is the world’s largest oil field in terms of production and total remaining 

reserves. The Ghawar field has estimated remaining proved oil reserves of 75 billion 

barrels, more than all but seven other countries (EIA, 2014). 

Consumption 

 Saudi Arabia is the largest oil-consuming nation in the Middle East. Saudi 

Arabia consumed 2.9 million barrels per day (bbl/d) of oil in 2013, almost double 

the consumption in 2000, because of strong industrial growth and subsidized prices. 

Contributing to this growth is rising direct burn of crude oil for power generation, 

which has reached an average of 0.7 million bbl/d from 2009 to 2013 during the 

months of June to September, according to the Joint Oil Data Initiative (JODI), and 
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the use of natural gas liquids (NGL) for petrochemical production. The current 

president and Chief Executive Officer of Saudi Aramco, Khalid alFalih, said that 

domestic liquids demand was on pace to reach more than 8 million bbl/d of oil 

equivalent by 2030 if there were no improvements in energy efficiency (EIA, 2014). 

Production 

 Saudi Arabia produced on average 11.6 million bbl/d of total petroleum 

liquids in 2013, of which 9.6 million bbl/d was crude oil production and 2 million 

bbl/d was non-crude liquids production. Total petroleum liquids production declined 

0.13 million bbl/d from 2012, the first decline since 2009. Saudi Arabia decreased 

its crude oil production in 2013 to accommodate non-OPEC production growth, 

mainly from the United States and, to a lesser extent, Canada. Saudi Arabia 

maintains the world's largest crude oil production capacity, estimated to reach about 

12 million bbl/d6 at the end of 2014, and the country is subject to OPEC production 

quotas. Of this capacity, about 300,000 bbl/d is Saudi Arabia’s share of the 

production in the Neutral Zone. Non-crude liquids, which are not subject to OPEC 

quotas or production targets, are produced at full capacity. There are currently no 

plans to increase oil production capacity. Saudi Arabia's long-term goal is to further 

develop its lighter crude oil potential and maintain current levels of production by 

offsetting declines in mature fields with newer fields. (Figure 2.2. Shows petroleum 

and other liquid fuels production for United States, Russia and Saudi Arabia) (EIA, 

2014). 
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Figure 2.2: petroleum and other liquid fuels production for United States, Russia and Saudi 

Arabia. 

 

Natural gas 

 Saudi Arabia has the world's fifth-largest natural gas reserves, but natural 

gas production remains limited 

Reserves 

Saudi Arabia (including the Neutral Zone) had proved natural gas reserves of 

291 trillion cubic feet (Tcf) 26 as of January 1, 2014, fifth largest in the world 

behind Russia, Iran, Qatar, and the United States, according to OGJ. The majority of 

natural gas fields in Saudi Arabia are associated with petroleum deposits, or are 

found in the same wells as the crude oil, and production increases of this type of gas 

remain linked to an increase in oil production (EIA, 2014). 
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Production and consumption 

 Saudi Arabia does not import or export natural gas, so all consumption must 

be met by domestic production. Saudi Arabia’s dry natural gas production and 

consumption was 3.6 Tcf in 2013. As of 2011, more than 70% of natural gas 

production consisted of associated gas from Ghawar, Safaniya, and Zuluf fields. 

Associated gas produced at Ghawar oil field alone accounts for more than 60% of 

total production. Rapid reserve development is necessary for Saudi Arabia's plans to 

fuel the growth of the petrochemical sector, as well as for power generation and for 

water desalination. All current and future gas supplies (except NGLs) reportedly 

remain earmarked for domestic use, in part to minimize the use of crude oil for 

power generation. However, natural gas production remains limited, as soaring costs 

of production, exploration, processing, and distribution of natural gas have squeezed 

supply. The National Oceanic and Atmospheric Administration (NOAA) and the 

World Bank Global Gas Flaring Reduction partnership estimate that in 2011, Saudi 

Arabia lost 131 Bcf of gas production to flaring (EIA, 2014). 

2.2 United Arab Emirates 

Economic overview 

The economy of the United Arab Emirates is the second largest in the Arab 

world (after Saudi Arabia), with a gross domestic product (GDP) of $570 billion 

(AED2.1 trillion) in 2014. The United Arab Emirates has been successfully 

diversifying its economy. 71% of UAE's total GDP comes from non-oil sectors 

Although UAE has the most diversified economy in the GCC, the UAE's economy 

remains extremely reliant on oil. With the exception of Dubai, most of the UAE is 
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dependent on oil revenues. Petroleum and natural gas continue to play a central role 

in the economy, especially in Abu Dhabi. More than 85% of the UAE's economy 

was based on the oil exports in 2009.While Abu Dhabi and other UAE emirates 

have remained relatively conservative in their approach to diversification, Dubai, 

which has far smaller oil reserves, was bolder in its diversification policy. In 2011, 

oil exports accounted for 77% of the UAE's state budget. Dubai suffered from a 

significant economic crisis in 2007-2010 and was bailed out by Abu Dhabi's oil 

wealth. Dubai's current prosperity has been attributed to Abu Dhabi's petrodollars. 

Dubai is currently in extreme debt. Tourism is one of the main sources of revenue in 

the UAE, with some of the world's most luxurious hotels being based in the UAE. 

Although the UAE is now less dependent on natural resources as a source of revenue, 

petroleum and natural gas exports still play an important role in the economy, 

especially in Abu Dhabi. A massive construction boom, an expanding 

manufacturing base, and a thriving services sector are helping the UAE diversify its 

economy. Nationwide, there is currently $350 billion worth of active 

constructionprojects 

Energy overview 

The United Arab Emirates (UAE) is among the world's 10 largest oil 

producers and is a member of the Organization of the Petroleum Exporting 

Countries (OPEC) and the Gas Exporting Countries Forum (GECF) (EIA, 2014). 

Oil 

 The UAE is a major oil producer and exporter. In 2014, the country 

produced an average of 3.5 million barrels per day of petroleum and other liquids, 

the sixth-highest total in the world. According to the Oil & Gas Journal estimates as 
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of January 2015, the UAE holds the seventh-largest proved reserves of oil in the 

world at 97.8 billion barrels, with most of the reserves located in Abu Dhabi 

(approximately 94% of the UAE's total).  The other six Emirates combined account 

for just 6% of the UAE's crude oil reserves, led by Dubai with approximately 4 

billion barrels. The UAE holds approximately 6% of the worlds proved oil reserves 

(EIA, 2014). 

Exploration and production 

The UAE was the second-largest producer of petroleum and other liquids in OPEC 

in 2014. The country has an ambitious target of increasing crude oil production by 

30% by 2020, despite lower oil prices.The UAE produced 3.5 million barrels per 

day (bbl/d) of petroleum and other liquids in 2014, of which 2.7 million bbl/d was 

crude oil and the remainder was noncrude liquids (condensate, natural gas plant 

liquids, and refinery processing gain), ranking them second in petroleum production 

in OPEC behind Saudi Arabia. The UAE was the fourth-largest crude oil producer in 

OPEC in 2014, behind Saudi Arabia, Iraq, and Iran. The UAE plans to increase 

crude oil production by 800,000 bbl/d to 3.5 million bbl/d in 2020.8 With limited 

prospects for major discoveries, production increases in the UAE will come almost 

exclusively by using EOR techniques in Abu Dhabi's existing oil fields. However, 

EOR projects are typically based on oil prices around $100 per barrel, which may 

prove these projects uneconomic at current price levels (EIA, 2014). (Figure 2.3. 

Shows petroleum and other liquid supply and consumption for UAE). 
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Figure 2.3: petroleum and other liquid supply and consumption for UAE. 

Imports, exports, and consumption 

The UAE has one of the highest rates of per capita petroleum consumption 

in the world. The UAE is both a major exporter and consumer of petroleum liquids. 

The U.S. Energy Information Administration (EIA) estimates that the UAE exported 

more than 2.5 million bbl/d of crude oil in 2014, with most of it going to markets in 

Asia. In addition to being a major global petroleum exporter, the UAE domestic 

market relies heavily on petroleum product (EIA, 2014). 

Natural Gas  

The UAE plans to boost domestic natural gas production over the next 

several years to help meet growing internal demand. Much of the growth could 

come from the country's large sour (high-sulfur) gas deposits. The UAE holds the 

seventh-largest proved reserves of natural gas in the world, at slightly more than 215 

trillion cubic feet (Tcf). Despite its large endowment, the UAE became a net 

importer of natural gas in 2008. This phenomenon is a result of two things: (1) the 
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UAE reinjected approximately 30% of gross natural gas production in 2012 into its 

oil fields as part of EOR techniques, and (2) the country's inefficient and rapidly-

expanding electricity 

grid—already taxed by the swift economic and demographic growth of recent 

decades—relies on electricity from natural gas-fired facilities. The UAE's natural 

gas has a relatively high sulfur content that makes it highly corrosive and difficult to 

process. For decades, the country simply flared the natural gas from its oil fields 

rather than undertake the extensive—and expensive—processes associated with 

separating the sulfur from the natural gas. The technical difficulties of producing the 

country's sulfur-rich (sour) gas once posed a great impediment to the development of 

the UAE's reserves, but advances in technology and the growing domestic demand 

for natural gas make the country's vast reserves an enticing alternative to Qatari 

imports (EIA, 2014). Figure 2.4 show United Arab Emirates natural gas flows. 

 

 

Table 2.1: Top 10 countries with proved natural gas reserves, Jan. 2015 
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Figure 2.4: United Arab Emirates natural gas flows. 

Exploration and production 

Already a top-20 global natural gas producer, the UAE has several ongoing projects 

that could boost the country's natural gas production over the next several years. Dry 

natural gas production in the UAE rose to 1.9 Tcf in 2013, continuing the upward 

trend that began in the late 1970s. The UAE's dry natural gas production ranked the 

country in the top 20 globally for 2013. Despite the challenges of producing natural 

gas domestically, the UAE hopes to further boost production to help meet the 

country's growing demand (EIA, 2014). 

Imports, exports, and consumption 

The UAE was the first country in the Middle East to export liquefied natural 

gas (LNG), and has exported more than 250 billion cubic feet of LNG annually, 

almost exclusively to Asia. The UAE became a net importer of natural gas in 2008. 

Consumption in the UAE grew by an average of 6% per year between 2004 and 



21 
 

2013 from 1.4 Tcf to 2.4 Tcf, which was only partially met by domestic production. 

Natural gas imports grew from 7 Bcf in 2003 to 685 Bcf in 2013, while exports 

remained relatively flat, rising by just 20 Bcf over the same period to 284 Bcf (EIA, 

2014). (Figure 2.6. Show Top 10 natural gas reinjecting countries, 2012) 

Imports 

 Most of the UAE natural gas imports come from Qatar, sent via the Dolphin Energy 

pipeline project. The Dolphin project was the first major interstate pipeline project 

of its kind in the Persian Gulf, sending Qatari gas from its vast North Field to the 

UAE and Oman (EIA, 2014). 

Exports 

 In 1977, the UAE became the first country in the Middle East to export LNG, 

sending its first load to the Tokyo Power Company (TEPCO) as part of a long-term 

supply agreement. The UAE signed a second contract in 1990 to double LNG 

exports to Japan, and in 1994, a third LNG train at Das Island began operations to 

help fulfill the terms of the agreement (EIA, 2014). 

Consumption 

 Natural gas consumption in the UAE reached a record high of more than 2.4 

Tcf in 2013.17 Solid economic growth and the resulting energy demand over the 

past few years are straining the country's natural gas supplies (EIA, 2014). (Figure 

2.5. show United Arab Emirates natural gas flows) 
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Figure 2.5: United Arab Emirates imports and exports. 

 

 

Figure 2.6: Top 10 natural gas reinjecting countries, 2012. 

 



23 
 

2.3 Bahrain 

Economic overview 

Bahrain has an open economy. The Bahraini currency is the second-highest-valued 

currency unit in the world. Since the late 20th century, Bahrain has heavily invested 

in the banking and tourism sectors.  The country's capital,  Manama is home to many 

large financial structures. Bahrain's finance industry is very successful. In 2008, 

Bahrain was named the world's fastest growing financial center by the City of 

London's Global Financial Centres Index.  Bahrain's banking and financial services 

sector, particularly Islamic banking, have benefited from the regional boom driven 

by demand for oil.  Petroleum production is Bahrain's most exported product, 

accounting for 60% of export receipts, 70% of government revenues, and 11% of 

GDP .Aluminum is the second most exported product, followed by finance and 

construction materials. According to the 2011 Index of Economic Freedom, Bahrain 

has the freest economy in the Middle East and North Africa region and is the tenth 

freest economy in the world. An alternative index, published by the Fraser Institute, 

puts Bahrain in 44th place tied with 7 other countries. Bahrain was recognized by 

the World Bank as a high income economy. (Figure 2.7 Show Map of Bahrain) 

Energy Overview 

The Kingdom of Bahrain is, along with Oman, one of only two countries bordering 

the Persian Gulf that is not a member of the Organization of the Petroleum 

Exporting Countries. 

Bahrain produced 48,000 barrels per day (bbl/d) of crude oil and lease condensate in 

2013, the least amount of any country in the Persian Gulf. Total petroleum 
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production capacity at the Bahrain Field is expected to rise to 100,000 bbl/d by 

2018 .Saudi Arabia and Bahrain share production of the 300,000 bbl/d Abu Safah 

offshore field in Saudi Arabia, which is connected to Bahrain's Sitra refinery via 

pipeline. Bahrain intends to replace the aging pipeline system from Saudi Arabia 

with a new 71-mile pipeline by 2016. The planned pipeline will transport 350,000 

bbl/d of crude oil from Saudi Arabia’s Abqaiq plant to Bahrain's Sitra refinery. 

Refinery capacity far exceeds domestic crude oil production capacity. Bahrain has a 

267,000 bbl/d-export refinery at Sitra. Plans are underway to expand the refinery's 

capacity to 360,000 bbl/d by 2017. As with oil, the country is a small producer of 

natural gas. According to BP Statistical Review 2014, Bahrain produced 558 billion 

cubic feet (Bcf) of natural gas in 2013, up from about 480 Bcf in 2012. In order to 

meet growing natural gas needs, Bahrain plans to increase imports of natural gas. 

The government plans to complete construction of a 400-million cubic feet per day 

(MMcf/d) LNG import facility in the beginning of 2017. Potential pipeline projects 

from Iran and Qatar have been put on hold. The Bahrain Petroleum Company 

(BAPCO) and Bahrain National Gas Company (BANAGAS) dominate Bahrain’s 

hydrocarbon industry.Bahrain had about 4 gigawatts of electricity generating 

capacity in 2012, almost all of which was fossil fuel fired. A 5-megawatt solar 

project came online at the start of 2014 and a 25-megawatt waste to energy plant 

will come online by 2015. Bahrain is also taking part in the Gulf Cooperation 

Council's (GCC) plan to integrate the electric power grids of all GCC countries (EIA, 

2014). 
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Figure 2.7: Map of Bahrain. 
Source: U.S Information Administration 

 

 

2.4 Oman  

Economic overview 

Oman is a country in the Middle East. Current GDP per capita has expanded 

continuously in the past 50 years. It grew 339% in the 1960s reaching a peak growth 

of 1,370% in the 1970s scaling back to modest 13% growth in the 1980s and rising 

again to 34% in the 1990s. Oman's economic performance improved significantly in 

1999 due largely to the mid-year upturn in oil prices. The government is moving 

ahead with privatization of its utilities, the development of a body of commercial 

law to facilitate foreign investment, and increased budgetary outlays. Oman 

liberalized its markets in an effort to accede to the World Trade Organization (WTO) 

and gained membership in 2000. Oil was first discovered in the interior near Fahud 

in the western desert in 1964. Petroleum Development Oman (PDO) began 
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production in August 1967. The Omani Government owns 60% of PDO, and foreign 

interests own 40% (Royal Dutch Shell owns 34%; the remaining 6% is owned by 

Compagnie Francaise des Petroles [Total] and Partex). In 1976, Oman's oil 

production rose to 366,000 barrels (58,000 m³) per day but declined gradually to 

about 285,000 barrels (45,000 m³) per day in late 1980 due to the depletion of 

recoverable reserves. From 1981 to 1986, Oman compensated for declining oil 

prices, by increasing production levels to 600,000 b/d. With the collapse of oil prices 

in 1986, however, revenues dropped dramatically. Production was cut back 

temporarily in coordination with the Organization of Petroleum Exporting Countries 

(OPEC), and production levels again reached 600,000 b/d by mid-1987, which 

helped increase revenues. By mid-2000, production had climbed to more than 

900,000 b/d where they remain. Oman is not a member of OPEC. 

Energy overview 

Oman is the largest oil and natural gas producer in the Middle East that is not a 

member of the Organization of the Petroleum Exporting Countries. Like many 

countries in the region, Oman is highly dependent on its hydrocarbons sector. In 

2012, Oman's hydrocarbons sector accounted for 86% of government revenues, 

according to the country's Ministry of Finance. Revenues from oil and natural gas 

accounted for approximately 50% of Oman's gross domestic product in 2013, 

according to the Central Bank of Oman. Oman's fiscal breakeven price for oil in 

2014 was approximately $105 per barrel, according to the Ministry of Oil and Gas, 

meaning that Oman's government needs the export price of oil to remain at or above 

that level to secure sufficient revenues. In 2013, the price for Omani crude averaged 
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$105.50, 3.7% lower than the previous year (EIA, 2014). Figure 2.8. Show Map of 

Bahrain. 

 

Figure 2.8: Map of Oman. 
Source: U.S Information Administration 

 

 

Petroleum and other liquid fuels 

Oman's total oil production reached 945,000 barrels per day in 2013, up 2% from the 

previous year. The Ministry of Oil and Gas coordinates the government's role in the 

Omani hydrocarbon sectors. Final approval on policy and investment, however, rests 

with the Sultan of Oman. Petroleum Development Oman (PDO) holds most of 

Oman's oil reserves and is responsible for more than 70% of its crude oil production, 

according to the PDO website. In addition to the government's 60% ownership stake 

in PDO, Shell (34%), Total (4%), and Portugal's Partex (2%) also own stakes in 

PDO. The Oman Oil Company (OOC) is responsible for energy investments both 
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inside and outside Oman, and is fully government owned. The Oman Oil Refineries 

and Petroleum Industries Company (ORPIC) controls the country's refining sector 

and owns both of Oman's operating refineries (EIA, 2014). (Figure 2. 10. Show 

Oman crude oil and condensate production, consumption and net exports) 

 

Reserves 

 According to the Oil & Gas Journal, Oman had 5.5 billion barrels of estimated 

proved oil reserves as of January 2014. Oman's 5.5 billion barrels of proved oil 

reserves rank 7th in the Middle East, and 23rd in the world. A report published by 

the U.S. Geological Survey in 2012 stated that the estimated mean undiscovered 

energy resources in the South Oman Salt Basin–located in the southern part of the 

country–totaled more than 370 million barrels of oil, 315 billion cubic feet (Bcf) of 

natural gas, and more than 40 million barrels of natural gas liquids (NGL). With 

rising production levels, a growing petrochemical sector–which relies on liquefied 

petroleum gases (LPG) and NGL–and additional potential resources, the country is 

unlikely to significantly alter its dependence on hydrocarbons in the short term (EIA, 

2014). 

Consumption 

 In 2011, oil accounted for 71% of Oman's total primary energy consumption, and 

natural gas made up the remaining 29%. With the exception of 2009, Oman's 

petroleum consumption rose steadily over the past decade, reaching 154,000 bbl/d in 

2013. Most of Oman's consumption is distillate and residual fuel oil as well as motor 

gasoline. With transportation fuel consumption nearly doubling between 2005 and 

2013, the country's refinery capacity is no longer able to meet the demand for 
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domestic transportation fuels internally (EIA, 2014). (Figure 2.11. Show Oman 

petroleum consumption 2003-2013). 

 

Exploration and production 

Enhanced oil recovery techniques helped Oman's oil production rebound from a 

multi–year decline in the early 2000s. Occidental Petroleum has the largest presence 

of any foreign firm and is Oman's largest independent oil producer. Other major 

players with interests in Oman include Shell, Total, Partex, BP, CNPC, KoGas, and 

Repsol. By the end of 2013, there were exploration and production activities in all 

31 of Oman's exploration blocks, according to the Ministry of Oil and Gas. The 

Oman Bid Round 2014 will offer up five exploration blocks (three onshore and two 

offshore) to tender in the future. Nearly all of Oman's oil production comes from the 

Oman Basin, which spans most of the country (EIA, 2014).  Figure 2.9 (Show Oman 

major oil and natural gas infrastructure) and Figure 2.10. (Show Oman crude oil and 

condensate production, consumption and net exports). 

 

 

Figure 2.9: Oman major oil and natural gas infrastructure. 
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Figure 2.10: Oman crude oil and condensate production, consumption and net exports. 

 

Imports and exports 

Oman is an important oil exporter, particularly to Asian markets. In 2013, more than 

97% of the country's oil exports went to countries in Asia, of which nearly 60% 

went to China. Oman's only export crude stream is the Oman blend, which is a 

medium-light and sour (high sulfur) crude. Oman is an important crude oil exporter, 

particularly to Asian markets. In 2013, Oman exported an estimated 833,400 bbl/d 

of crude oil and condensate, of which nearly 60% went to China. Oman does not 

currently import any crude oil, but it does import refined petroleum products for use 

in the domestic market. In 2013, Oman imported almost 130,000 bbl/d of refined 

petroleum products, most of which was gasoil, naphtha, and gasoline (EIA, 2014). 

Table 2.2 (Shows the Oman crude oil and condensate exports by country). 
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Figure 2.11: Oman petroleum consumption 2011-13. 

 

Table 2.2: Oman crude oil and condensate exports by country. 
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Natural gas 

Oman recently combined the Oman LNG and Qalhat LNG companies to streamline 

 The country's LNG sector. The new company, also called Oman LNG, controls the 

country's 10.4 million tons (approximately 500 billion cubic feet (Bcf)) per year of 

export capacity.PDO has an even greater presence in the natural gas sector than it 

does in the oil sector, accounting for nearly all of Oman's natural gas supply along 

with smaller contributions from Occidental Petroleum, Oman's largest independent 

oil producer, and Thailand's PTTEP. The Oman Gas Company (OGC) directs the 

country's natural gas transmission and distribution systems. The OGC is a joint 

venture between the Omani Ministry of Oil and Gas (80%) and OOC (20%). Oman 

Liquefied Natural Gas (OLNG)–owned by a consortium including the government, 

Shell, and Total–operates all liquefied natural gas (LNG) activities in Oman through 

its three liquefaction trains in Qalhat near Sur (EIA, 2014) .(Figure 2.12 show Oman 

natural gas flows and net exports, 2000-2012)  

Exploration and production 

Oman's potential for natural gas production growth may be substantial, supported by 

promising developments in several new projects. Oman held 30 trillion cubic feet 

(Tcf) of proved natural gas reserves as of January 2014, according to the Oil & Gas 

Journal. In 2012, the country was the 5th largest dry natural gas producer in the 

Middle East and the 26th largest producer worldwide. Oman's natural gas sector 

grew in importance over the past two decades, largely the result of the opening of 

the country's two LNG facilities, in 2000 and 2005. Prior to 2000, Oman produced 

small quantities of dry natural gas, averaging just 154 billion cubic feet (Bcf) per 

year between 1990 and 1999. In 2013, Oman produced 1.1 Tcf of dry natural gas, 
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exporting almost 410 Bcf in the form of LNG and consuming the remainder in the 

domestic market (EIA, 2014). 

 

 

Figure 2.12: Oman natural gas flows and net exports, 2000-2012. 

 

Imports and exports 

 Oman currently exports liquid natural gas (LNG) from two liquefaction facilities, 

although rising domestic demand for natural gas could limit the volumes available 

for export in the future (EIA, 2014). (Figure 2.13 show Oman LNG exports, 2000-

2013)  

Imports 

 Oman has just one international natural gas pipeline–the Dolphin Pipeline–that runs 

from Qatar to Oman through the United Arab Emirates. Oman is not a major 

importer of natural gas, although the country does import approximately 51 Bcf per 

year from Qatar through the Dolphin Pipeline, according to a 2013 report by the 

Middle East Economic Survey. The imports through the Dolphin Pipeline are 
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necessary to meet the rising level of domestic consumption. However, Oman's 

Ministry of Oil and Gas is looking to phase out imports from the Dolphin Pipeline as 

soon as more domestic gas can be produced. Rising natural gas consumption 

prompted the Oman LNG company to announce that it would divert all its currently 

exported volumes of natural gas away from foreign markets and toward domestic 

consumers by 2024 (EIA, 2014). 

Exports 

 Oman is a member of the Gas Exporting Countries Forum (GECF) and exports 

natural gas as LNG through its two liquefaction facilities near Sur, in the Gulf of 

Oman. In 2013, Oman exported approximately 410 Bcf of natural gas, which is 

roughly 63% of the country's total .capacity. Nearly all of Oman's natural gas 

exports go to Japan and South Korea, although in 2013 a small amount went to 

Spain (EIA, 2014).  

 

 

Figure 2.13: Oman LNG exports, 2000-2013. 
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2.5 Kuwait 

Economic overview 

Kuwait is a small, relatively open economy. The Kuwaiti currency is the highest-

valued currency unit in the world. Kuwait has nearly 10% of the world's oil reserves. 

Petroleum accounts for nearly half of GDP and 95% of export revenues and 

government income. In recent years, Kuwait has done little to diversify its economy 

due to positive fiscal situation and hostile relationship between theparliament and 

government, which has prevented the implementation of economic reforms.  

Kuwait's first free-trade zone was inaugurated in 1999. Kuwait has a well-developed 

banking system. The National Bank of Kuwait is the largest bank in the country and 

one of the largest in the Arab world (EIA, 2014). 

 For purchasing power parity comparisons, the US Dollar is exchanged at 0.288 

Kuwaiti Dinars only. Mean wages were $27.83 per man-hour in 2009. As for skilled 

and experienced Kuwaiti (Engineers, Doctors, and Managers) the average monthly 

salary is hiked up tremendously, to an average of $10,000+ a month excluding living 

and other benefits. Kuwait is a tax free country so all the above figures reflect actual 

take home numbers. During the 1970s, Kuwait benefited from the dramatic rise in 

oil prices, which Kuwait actively promoted through its membership in 

the Organization of Petroleum Exporting Countries (OPEC). The economy suffered 

from the triple shock of the 1982 Souk Al-Manakh stock market crash, the mid-

1980s drop in oil prices, and the 1990 Iraqi invasion and occupation. The Kuwaiti 

Government-in-exile depended upon its $100 billion in overseas investments during 

the Iraqi occupation in order to help pay for the reconstruction. Thus, by 1993, this 

balance was cut to less than half of its pre-invasion level. The wealth of Kuwait is 
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based primarily on oil and capital reserves, and the Iraqi occupation severely 

damaged both. In the closing hours of the Gulf War in February 1991, the Iraqi 

occupation forces set ablaze or damaged 749 of Kuwait's oil wells. All of these fires 

were extinguished within a year. Production has been restored, and refineries and 

facilities have been modernized. Oil exports surpassed their pre-invasion levels in 

1993 with production levels only constrained by OPEC quotas. (Figure 2.14 Show 

Map Kuwait)  

Energy overview 

Kuwait was one of the world's top producers and net exporters of petroleum and 

other liquids in 2013. As a member of the Organization of the Petroleum Exporting 

Countries (OPEC), Kuwait was the world's 10th largest petroleum and other liquids 

producer in 2013. Despite being the second smallest in land area among the OPEC 

member countries, Kuwait exports the fifth largest volume of crude oil and 

condensates following Saudi Arabia, the United Arab Emirates, Iraq, and Nigeria. 

Kuwait's economy is heavily dependent on petroleum export revenues, which 

account for nearly 60% its gross domestic product and about 94% of export revenues, 

according to OPEC and IMF data. EIA estimates these revenues were $92 billion in 

2013. Kuwait attempts to remain one of the world's top oil producers as the country 

targets crude oil and condensate production of 4 million barrels per day (bbl/d) by 

2020. However, Kuwait has struggled to boost oil and natural gas production for 

more than a decade because of upstream project delays and insufficient foreign 

investment. To diversify its oil-heavy economy, Kuwait has increased efforts to 

explore and develop its no associated natural gas fields, which currently make up a 

small portion of its natural gas production. Greater natural gas production would 
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increase Kuwait's feedstock for its struggling electricity sector, which frequently 

cannot meet demand in peak times. Kuwait has increased the share of natural gas in 

its primary energy consumption from 34% in 2009 to 42% in 2012, while the 

remaining share, consisting solely of petroleum and other liquids, has declined (EIA, 

2014). 

 

 

Figure 2.14: Map of natural Kuwait. 

 

Petroleum and other liquids 

 Kuwait holds the world's sixth-largest oil reserves and is one of the top 10 global 

producers and exporters of total petroleum liquids. According to the Oil & Gas 

Journal (OGJ), as of January 2014, Kuwait had an estimated 102 billion barrels of 

proved oil reserves, roughly 6% of the world total and sixth among all countries. 

Additional reserves are held in the Partitioned Neutral Zone (PNZ), which Kuwait 

shares on a 50-50 basis with Saudi Arabia. The PNZ holds 5 billion barrels of 
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proved reserves, bringing Kuwait's total oil reserves to 104.5 billion barrels. 

Kuwait's oil reserves include approximately 13 billion barrels of heavy oil, located 

primarily in northern Kuwait, with other reserves concentrated in the PNZ (EIA, 

2014).  (Figure 2.15 show Top proved world oil reserves 2014) . 

 

 

Figure 2.15: Top proved world oil reserves 2014. 

 

Exploration and production 

Kuwait has implemented enhanced oil recovery measures to boost stagnant 

production rates. New discoveries have been made, but Kuwait's regulated oil sector 

has hindered further exploration and production. In 2013, Kuwait's petroleum and 

other liquids production was approximately 2.8 million barrels per day (bbl/d), 

including its share of approximately 250,000 bbl/d of oil production  from the PNZ. 

Of the country's 2013 production, approximately 2.6 million bbl/d was crude oil and 

nearly 200,000 bbl/d was non-crude liquids. About half of Kuwaiti crude oil 

production in 2013 came from the southeast region of the country, largely from the 
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Burgan field, which has a production capacity of 1.7 million bbl/d. Current crude oil 

production capacity from the northern fields has increased to approximately 700,000 

bbl/d according to MEES. In early 2011, as one of the few OPEC members with 

spare capacity, Kuwait increased oil production to compensate for the loss of Libyan 

supplies (EIA, 2014).  (Figure 2.16. Show Kuwait’s petroleum and liquids 

production and consumption, 1987-2013)  

 

 

Figure 2.16: Kuwait’s petroleum and liquids production and consumption, 1987-2013. 

Exports and consumption 

Kuwait's domestic consumption has been increasing, but a majority of its oil 

production is exported to Asia. In 2013, Kuwaiti exports of crude oil were estimated 

at 1.9 million bbl/d, making Kuwait the sixth-largest exporter of crude oil among 

OPEC producers behind Saudi Arabia, the United Arab Emirates, Iraq, Nigeria, and 

Venezuela, according to tanker data from Lloyd's List Intelligence. Most Kuwaiti 

crude oil is sold on term contracts. Kuwait's crude exports are a single blend of all 

its crude types. The largest proportion is the medium Burgan crude, which is 

blended with heavier, sour crude from northern fields, as well as marginal amounts 
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from Minagish and Umm Gudair. Kuwait's single export blend (called Kuwait 

Export) has a specific gravity of 31.4°API (a typical medium Mideast crude), and is 

generally considered sour, with 2.52% sulfur content. In 2013, the Asia-Pacific 

region received approximately 1.5 million bbl/d of crude oil. Exports to the United 

States totaled 334,000 bbl/d, and Europe received around 83,000 bbl/d, according to 

Lloyd's List Intelligence. The largest importers were South Korea and India. To 

secure more supply contracts with Asian consumers, Kuwait signed another 10-year 

contract to double the supply to China's Sinopec to 300,000 bbl/d starting in 2015 

(EIA, 2014). (Figure 2.17 show Kuwait’s crude oil exports by region, 2013) 

 

 

Figure 2.17: Kuwait’s crude oil exports by region, 2013. 
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Natural gas 

Kuwait recently became a net importer of natural gas, leading the country to focus 

more on natural gas exploration and development for domestic consumption. 

According to the Oil & Gas Journal, as of January 2014, Kuwait had an estimated 63 

trillion cubic feet (Tcf) of proved natural gas reserves. Natural gas reserves have 

remained at the same level since 2006. Kuwait's intent to diversify its economy has 

spurred an extensive focus on natural gas exploration. Vast discoveries of no 

associated gas in the northern region of the country attracted interest from IOCs. 

However, contract structures and political uncertainty remain principal impediments 

to any rapid expansion of either reserves or production. Additionally, new natural 

gas discoveries are geologically more complex, mainly tight and sour natural gas 

deposits that require more sophisticated development and have higher capital costs. 

Kuwait's natural gas sector, like the petroleum and other liquids sector, is also 

managed by Kuwait Petroleum Corporation. Kuwait is using technical service 

agreements to attract necessary international investment for natural gas development. 

As in the oil sector, all of the natural gas resources are owned by the Kuwait 

Petroleum Corporation (KPC). The Kuwaiti constitution prohibits any use of 

production-sharing agreements (PSAs) that allow for an equity stake by an IOC in 

development projects; therefore, Kuwait is using technical service agreements 

(TSAs) to bring in IOCs to develop more difficult projects. In February 2010, Royal 

Dutch Shell signed an ETSA to develop the 2006 natural gas discoveries in northern 

Kuwait, known as the Jurassic fields, which contain 35 Tcf of reserves in place, the 

nature of which are too sour for local firms to develop (EIA, 2014). (Figure 2.18 

show Kuwait dry natural gas production and consumption, 2001-13) 
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Figure 2.18: Kuwait dry natural gas production and consumption, 2001-13. 

Exploration and production 

Kuwait plans to increase dry natural gas production to 3 billion cubic feet per day by  

2030 to satisfy increasing domestic consumption and reduce dependence on natural 

gas imports during peak summer months. In 2013, Kuwait produced 1.5 billion 

cubic feet per day (Bcf/d), or 552 Bcf per year, of natural gas, the highest on record 

and up about 15% from production in 2011. Domestic natural gas supplies started 

rising after 2009 with the introduction of non-associated production and higher oil 

output in tandem with associated gas production. Given the predominance of 

associated natural gas in Kuwaiti production, domestic natural gas supplies have 

relied on OPEC crude oil production quotas. Kuwait requires increasing supplies of 

natural gas for the generation of electricity, water desalination, and petrochemicals, 

as well as for the increased use for enhanced oil recovery (EOR) techniques to boost 

oil production. Kuwait is shifting its exploration efforts to focus on natural gas 

discoveries to reduce dependence on imports of liquefied natural gas (LNG) and to 
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decrease the share of oil used domestically, particularly for electricity and 

desalination plants. KOC has announced a production target of 3 Bcf/d by 2030, 

double the current production level. Associated natural gas production makes up the 

majority of Kuwait's overall production. In 2013, more than 1 Bcf/d was produced 

from associated gas, while nonassociated gas production amounted to only 150-200 

million cubic feet per day (MMcf/d), according to IHS Energy. Production of 

nonassociated natural gas from the northern region of Kuwait is seen as the most 

promising source of future natural gas production growth. Given Kuwait's 

challenging fiscal and political climate, not much progress has been made in 

exploring offshore prospects, leaving Kuwait to focus on its natural gas discoveries 

in its northern region. KPC intended to produce about 1 Bcf/d of nonassociated gas 

from these fields by 2015, although this goal is likely to be pushed back to 2020 

because projects have experienced delays, according to MEES (EIA, 2014). 

Consumption and imports 

In 2013, Kuwait consumed approximately 1.7 Bcf/d of natural gas, equivalent to 630 

Bcf per year. Kuwait's electricity demand, fueled increasingly by natural gas, has 

outpaced domestic natural gas production during the summer months. This increased 

demand has resulted in the shutdown of refinery and petrochemical operations to 

make more natural gas available to generate electricity. Kuwait is seeking to 

diversify its electricity generation supply portfolio by replacing some petroleum 

products with more natural gas and renewables. Insufficient domestic natural gas 

supply has contributed to frequent blackouts and brownouts during peak demand 

periods. As such, Kuwait resorted to importing LNG as a stopgap measure during 

the summer months starting in 2009. In 2013, Kuwait imported about 210 MMcf/d 
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(77 Bcf/y) of LNG, representing about 12% of the total natural gas supply, 

according to IHS Energy. 

Kuwait signed supply purchase agreements with Shell and the energy trading 

company Vitol and received LNG supplies from 2009 through 2013. Kuwait took 

delivery of the LNG at the Persian Gulf's first regasification terminal, Mina al-

Ahmadi GasPort, a floating facility that has the flexibility to supply LNG to Kuwait 

during periods of high seasonal demand. The regasification capacity of al-Ahmadi is 

500 MMcf/d. When Kuwait's contract with Excelerate expired in 2013, Kuwait 

signed another five-year contract with Golar LNG to charter a larger floating LNG 

vessel with a capacity of 760 MMcf/d. The contract expires in 2019 when Kuwait 

hopes it can boost domestic natural gas production and establish a permanent 

landbased liquefaction terminal. The proposed onshore LNG plant could meet 

Kuwait's natural 

gas demand year-round. The Mina al-Ahmadi onshore terminal is designed to have a 

processing capacity of 1.5 Bcf/d (EIA, 2014). 

LNG imports are largely from Qatar, with small amounts from Nigeria. Kuwait 

holds medium-term contracts with Shell and BP for cargoes and accepts cargoes 

from their international portfolios. Other imports are part of a short-term agreement 

with Qatar gas or are spot cargoes. Kuwait has also recently exhibited interest in 

supplies from the impending natural gas project in Southern Iraq. Shell, Mitsubishi, 

and Iraqi state-owned Southern Oil Company (SOC) are developing infrastructure to 

gather associated natural gas from Iraq's southern oil fields. A potential pipeline 

from Iran's South Pars gas field has been placed on hold, as political considerations 
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make the project less likely. These prospective pipeline imports would still not 

eliminate the need for continued LNG imports (EIA, 2014). 

2.6 Iraq 

Economic overview 

Iraq's economy is dominated by the oil sector, which has provided about 95% of 

foreign exchange earnings in modern times. In the 1980s, financial problems caused 

by massive expenditures in the eight-year war with Iran and damage to oil export 

facilities by Iran led the government to implement austerity measures, borrow 

heavily, and later reschedule foreign debt payments; Iraq suffered economic losses 

of at least $80 billion from the war. After the end of hostilities, in 1988, oil exports 

gradually increased with the construction of new pipelines and restoration of 

damaged facilities.   

Since mid-2009, oil export earnings have returned to levels seen before Operation 

New Dawn and government revenues have rebounded, along with global oil prices. 

In 2011 Baghdad probably will increase oil exports above the current level of 

1,900,000 bbl (300,000 m3) per day as a result of new contracts with international 

oil companies, but is likely to fall short of the 2,400,000 barrels (380,000 m3) per 

day it is forecasting in its budget. Iraq's recent contracts with major oil companies 

have the potential to greatly expand oil revenues, but Iraq will need to upgrade its oil 

processing, pipeline, and export infrastructure to enable these deals to reach their 

potential. 

An improved security environment and an initial wave of foreign investment are 

helping to spur economic activity, particularly in the energy, construction, and retail 

sectors. Broader economic improvement, long-term fiscal health, and sustained 
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increases in the standard of living still depend on the government passing major 

policy reforms and on continued development of Iraq's massive oil reserves. 

Although foreign investors viewed Iraq with increasing interest in 2010, most are 

still hampered by difficulties in acquiring land for projects and by other regulatory 

impediments. 

Inflation has decreased consistently since 2006 as the security situation has 

improved. However, Iraqi leaders remain hard pressed to translate macroeconomic 

gains into improved lives for ordinary Iraqis. Unemployment remains a problem 

throughout the country. Reducing corruption and implementing reforms - such as 

bank restructuring and developing the private sector - would be important steps in 

this direction. 

Energy overview 

Iraq has the fifth largest proved crude oil reserves in the world, and it is the second 

largest crude oil producer in OPEC. Iraq was the second-largest crude oil producer 

in the Organization of the Petroleum Exporting Countries (OPEC) in 2014, and it 

holds the world’s fifth largest proved crude oil reserves after Venezuela, Saudi 

Arabia, Canada, and Iran. Most of Iraq's major known fields are producing or in 

development, though much of its known hydrocarbon resources have not been fully 

exploited. All of Iraq's known oil fields are onshore and the largest fields in the 

south have relatively low extraction costs owing to uncomplicated geology, multiple 

supergiant fields, fields that are typically located in relatively unpopulated areas 

with flat terrain, and the close proximity to coastal ports (EIA, 2014). 

Iraq is re-developing its oil and natural gas reserves after years of sanctions and wars. 

Iraq's crude oil production grew by 950,000 barrels per day (bbl/d) over the past five 
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years, increasing from almost 2.4 million bbl/d in 2010 to almost 3.4 million bbl/d in 

2014. These production estimates include oil produced in the Iraqi Kurdistan Region, 

the semiautonomous northeast region in Iraq governed by the Kurdistan Regional 

Government (KRG). Despite this growth, Iraq's production has actually grown at a 

slower rate than Iraq had expected because of infrastructure bottlenecks in the south, 

supply disruptions in the north, and delays in awarding contracts. The Iraqi 

government has set ambitious oil production targets. The government is currently 

renegotiating field production targets set in Technical Service Contracts (TSCs) 

previously signed with international oil companies (IOCs). Based on some of the 

target revisions that have already been announced, the Energy Intelligence Group 

estimates that Iraq is now aiming for crude oil output of 9.0 million bbl/d by 

2020.Key challenges the Iraqi government faces to achieve this target include 

expanding southern export infrastructure and storage capacity, building a large 

common water supply and re-injection system in the south, passing a hydrocarbon 

law, a slow administrative process of doing business, and less favorable contract 

terms to attract IOCs to invest in new projects. Also, political instability, sectarian 

violence, and the threat of the Islamic State of Iraq and the Levant (ISIL) spreading 

to other areas of Iraq pose significant uncertainty for Iraq's future (EIA, 2014). 

(Figure 2.19 show Iraq petroleum infrastructure) 
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Figure 2.19: Iraq petroleum infrastructure. 

Petroleum and other liquids 

Iraq holds about 18% of proved crude oil reserves in the Middle East and almost 9% 

of total global reserves. Despite having large reserves, increases in oil production 

have fallen behind ambitious targets because of infrastructure constraints and 

political disputes (EIA, 2014). 

Reserves 

 According to the Oil & Gas Journal, Iraq held 144 billion barrels of proved crude 

oil reserves as of January 1, 2015, representing almost 18% of proved reserves in the 

Middle East and almost 9% of global reserves, ranking fifth in the world Iraq's 

resources are not evenly divided across sectarian-demographic lines. Most known oil 

and natural gas resources are concentrated in the Shiite areas of the south and the 
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ethnically Kurdish region in the north, with few known resources in control of the 

Sunni minority in central/western Iraq. Iraq has five super-giant fields (defined as 

holding more than 5 billion barrels of oil reserves) in the south that account for 

about 60% of the country's total proved oil reserves. An estimated 17% of oil 

reserves are in the north of Iraq, near Kirkuk, Mosul, and Khanaqin. Control over 

rights to reserves is a source of controversy between the ethnic Kurds and other 

groups in the area. The International Energy Agency (IEA) estimated that the Iraqi 

Kurdistan Region contained 4 billion barrels of proved reserves. KRG's estimate is 

much higher because it is a resource estimate that includes unproved resources. The 

KRG recently increased its oil resource estimate from 45 billion barrels to 60 billion 

barrels, although this has not been independently verified and this number likely 

includes at least some resources in disputed areas—especially Kirkuk (EIA, 2014). 

 

Production 

 Iraq's crude oil production increased by more than 300,000 bbl/d in 2014, compared 

with the previous year, averaging almost 3.4 million bbl/d in 2014. Supply 

disruptions in the north escalated in 2014 after the Iraq-Turkey (IT) pipeline flows 

were completely halted in March. The ISIL offensive caused more northern 

production to shut down in June. However, increased output at fields in southern 

Iraq and in the Iraqi Kurdistan Region more than offset disrupted volumes. Iraq also 

produces about 30,000 bbl/d of non-crude liquids. The production growth in 2014 

was a significant improvement from 2013 when year-over-year production grew by 

only 70,000 bbl/d. Poor oil production growth in 2013 is attributed to infrastructure 

bottlenecks in the south and an increase in supply disruptions to northern fields 
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because of frequent attacks on the IT pipeline (EIA, 2014). (Figure 2.20 show Iraq’s 

total petroleum and other liquids production and consumption). 

 

Figure 2.20: Iraq’s total petroleum and other liquids production and consumption. 

Oil consumption and refining 

In 2014, Iraq consumed 760,000 bbl/d of petroleum and other liquids. Iraq's oil 

consumption, which has increased by two-thirds since 2003, slightly declined in 

2014 mostly because of the attacks in Iraq by ISIL that led to the shutdown of Iraq's 

largest refinery and fuel shortages in northern Iraq. Most of Iraq's petroleum 

consumption derives from its domestic oil refineries, which are fueled by 

domestically produced oil. Iraq also imported roughly 100,000 bbl/d of petroleum 

products in 2013 and 2014. Iraq burns crude oil for power generation, averaging 

about 70,000 bbl/d in 2013 and 2014.25 Total nameplate refinery capacity in Iraq is 

estimated at almost 1.1 million bbl/d, although estimates vary because effective 

capacity (what is actually available to use) has fallen below nameplate capacity in 

many cases. Before the June 2014 ISIL attack on the Baiji refinery, effective 
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refining capacity in Iraq (including the Iraqi Kurdistan Region) was almost 800,000 

bbl/d. But with the Baiji refinery not being operational, Iraq's total effective capacity 

is now estimated below 600,000 bbl/d. Iraqi refineries produce more heavy fuel oil 

than is needed domestically and not enough of other refined products, such as 

gasoline. Iraq plans to build four new refineries and expand capacity at some 

existing refineries to alleviate domestic product shortages and to eventually export 

refined products. The planned new refineries and capacity expansions would add 

800,000 bbl/d of refining capacity.26 Most of these projects will probably come 

online sometime after 2018. The KAR Group, a private company that operates the 

largest refinery in the Iraqi Kurdistan Region, is planning to build a new refinery in 

the Ninewa province with a planned design capacity of 60,000 bbl/d.27 Iraqi 

refineries produce too much heavy fuel oil relative to domestic needs, and not 

enough other refined products such as gasoline. To alleviate product shortages,  

Iraq set a goal of increasing refining capacity to 1.5 million bbl/d. Iraq has plans for 

four new refineries as well as plans for expanding the existing Daura and Basrah 

refineries (EIA, 2014). 

Crude oil exports 

China was the largest importer of Iraq's crude oil, followed by India and the United  

States in 2014. About 95% of Iraq's crude oil exports came from the country's 

southern export terminals along the Persian Gulf in 2014, which export Iraq's Basra 

crude grade. 

Total Iraqi crude oil exports averaged 2.6 million bbl/d in 2014, 0.2 million bbl/d 

higher than the previous year, based on Lloyd's List Intelligence (APEX tanker data). 

Asia (led by China, India, and South Korea) is the main destination for Iraq's crude 
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oil, importing 58% of the total in 2014. The United States is the third-largest 

importer of Iraq's crude, although the volume has fallen over the past decade. The 

United States imported an average of 355,000 bbl/d of crude from Iraq in 2014, 30% 

lower than the volume received 10 years before in 2005. The growth in U.S. oil 

production has resulted in a sizable decline in U.S. imports of crude grades of 

similar quality (EIA, 2014). (Figure 2.21 show Iraq’s crude oil exports in 2014, by 

destination) 

 

 

Figure 2. 21: Iraq’s crude oil exports in 2014, by destination. 

 

In 2014, about 95% of Iraq's exports came from its southern export terminals in the 

Persian Gulf, which exports the Basra crude grade. The share of southern exports 

increased in 2014 compared with 2013 when it was slightly below 90%. Northern 

exports in Iraq fell substantially after the Iraq-Turkey pipeline went out of service in 

March 2014. Northern seaborne exports from the Turkish Ceyhan port via the Iraq-

Turkey pipeline averaged 260,000 bbl/d in 2013 (EIA, 2014). 
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The crude export estimates only include oil transported via pipeline to a seaport. The 

estimates do not include crude oil transported by truck. Iraq previously exported 

about 10,000 bbl/d of crude to Jordan by truck, but due to insecurity in the Anbar 

province, those exports were halted in early 2014.29 The KRG trucks about 50,000 

to 100,000 bbl/d of crude and condensate to the Turkish ports of Mersin, Dortyol, 

and Toros, and to Iran (EIA, 2014).  (Figure 2.22 Show Iraq’s monthly crude oil 

exports, by location, 2013-14) 

 

Figure 2.22: Iraq’s monthly crude oil exports, by location, 2013-14. 

Natural gas 

 More than half of Iraq's gross natural gas production is vented and flared, and Iraq 

was ranked the fourth-largest natural gas-flaring country in the world in 2011. Iraq is 

taking steps to reduce flaring and instead use its natural gas resources more for 

power generation and for reinjection into wells to increase oil recovery (EIA, 2014). 
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Reserves 

Iraq's proved natural gas reserves as of January 1, 2015 were the 12th largest in the 

world at almost 112 trillion cubic feet (Tcf), according to the Oil & Gas Journal. 

About three-fourths of Iraq's natural gas reserves are associated with oil, most of 

which lie in the supergiant fields in the south (EIA, 2014). 

Production and consumption 

 Iraqi gross natural gas production was 724 billion cubic feet (Bcf) in 2012, of which 

423 Bcf (58%) was vented and flared. In 2011, Iraq was ranked as the fourth-largest 

natural gas-flaring country in the world. Natural gas is flared because of a lack of 

sufficient pipelines and other infrastructure to transport it for consumption and 

export. Natural gas that is not flared is mostly used for reinjection into oil wells to 

increase oil recovery rates. Iraq commercially consumed 23 Bcf of dry natural gas in 

2012, which was used primarily in the electricity sector (EIA, 2014). 

To reduce flaring, Iraq's state-owned South Gas Company signed an agreement with  

Royal Dutch Shell and Mitsubishi to create a new joint venture, Basrah Gas  

Company, to capture flared gas at three large southern oil fieldsâ Rumaila, West 

Qurna 1 and Zubair. The 25-year venture, which is estimated to cost $17 billion, 

entails upgrading current facilities and building new facilities and processing plants 

to increase gas processing capacity to 2 Bcf per day. The joint venture is considering 

the construction of a liquefied natural gas (LNG) exporting facility, the Basra Gas 

LNG Project. Under the agreement, processed gas would go first to the South Gas 

Company for power generation. Any gas not bought for use by Iraqi power plants 

could be exported via the LNG plant. The implementation of this agreement is also 
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necessary for the new oil development projects, which would use some of the 

natural gas for reinjection (EIA, 2014). 

Iraq held its third bidding round in late 2010, for three nonassociated natural gas 

fields (Akkas, al-Mansuriyah, and Siba), with combined gas resources of more than 

11 Tcf. The Akkas field is located in the volatile western part of the country, and 

operations have been disrupted in the past because of attacks. In June 2014, the ISIL 

offensive in northern Iraq disrupted operations at both the Akkas and al-Mansuriyah 

fields (EIA, 2014). 

2.7 Iran 

Economic overview: 

The economy of Iran is a mixed and transition economy with a large public sector. 

Some 60% of the economy is centrally planned. It is dominated by oil and gas 

production, although over 40 industries are directly involved in the Tehran Stock 

Exchange, one of the best performing exchanges in the world over the past decade.  

With 10% of the world's proven oil reserves and 15% of its gas reserves, Iran is 

considered an "energy superpower" (EIA, 2014). 

It is the world's eighteenth largest by purchasing power parity (PPP) and thirty-

second by nominal gross domestic product. The country is a member of Next Eleven 

because of its high development potential. A unique feature of Iran's economy is the 

presence of large religious foundations called Bonyad, whose combined budgets 

represent more than 30% of central government spending (EIA, 2014). 

Price controls and subsidies, particularly on food and energy, burden the economy. 

Contraband, administrative controls, widespread, and other restrictive factors 

undermine private sector-led growth. The legislature in late 2009 passed the subsidy 
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reform plan. This is the most extensive economic reform since the government 

implemented gasoline rationing in 2007.  

Most of the country's exports are oil and gas, accounting for a majority of 

government revenue in 2010. Oil export revenues enabled Iran to amass well over 

$100 billion in foreign exchange reserves as of 2010. Iran ranked first in scientific 

growthin the world in 2011 and has one of the fastest development in 

telecommunication globally.  

According to The Economist, Iran ranked 39th in a list of industrialized nations, 

producing $23 billion of industrial products in 2008. Between 2008 and 2009 Iran 

moved to 28th from 69th place in annual industrial production growth because of its 

relative isolation from the 2008 international financial crisis.  

In the early 21st century the service sector was the country's largest, followed by 

industry (mining and manufacturing) and agriculture. In 2008 GDP was estimated at 

$382.3 billion ($842 billion PPP), or $5,470 per capita ($12,800 PPP).  

Nominal GDP is projected to double in the next five years. However, real GDP 

growth is expected to average 2.2% a year in 2012-16, insufficient to reduce the 

unemployment rate. Furthermore, international sanctions have damaged the 

economy by reducing oil exports by half. The Iranian rial lost more than half of its 

value in 2012, directing Iran at animport substitution industrialization and a resistive 

economy. According to the International Monetary Fund, Iran is a "transition 

economy", i.e., changing from a planned to a market economy (EIA, 2014). 

Energy overview 

Iran holds the world's fourth-largest proved crude oil reserves and the world's 

second-largest natural gas reserves. Despite the country's abundant reserves, Iran's 
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crude oil production has substantially declined, and natural gas production growth 

has been slower than expected over the past few years. International sanctions have 

profoundly affected Iran's energy sector and have prompted a number of 

cancellations or delays of upstream oil and gas projects.Iran holds some of the 

world's largest deposits of proved oil and natural gas reserves, ranking as the world's 

fourth-largest and second-largest reserve holder of oil and natural gas, respectively. 

Iran also ranks among the world's top 10 oil producers and top 5 natural gas 

producers. Iran produced almost 3.4 million barrels per day (b/d) of petroleum and 

other liquids in 2014 and an estimated 5.7 trillion cubic feet (Tcf) of dry natural gas 

in 2013 (EIA, 2014). 

The Strait of Hormuz, off the southeastern coast of Iran, is an important route for oil 

exports from Iran and other Persian Gulf countries. At its narrowest point, the Strait 

of Hormuz is 21 miles wide, yet an estimated 17 million b/d of crude oil and refined 

products flowed through it in 2013 (roughly 30% of all seaborne traded oil and 

almost 20% of total oil produced globally). Liquefied natural gas (LNG) volumes 

also flow through the Strait of Hormuz. Approximately 3.7 Tcf of LNG was 

transported from Qatar via the Strait of Hormuz in 2013, accounting for more than 

30% of global LNG trade (EIA, 2014). 

Total primary energy consumption 

Iran consumed almost 244 million tons oil equivalent of primary energy in 

2013.Natural gas and oil accounted for almost all (98%) of Iran's total primary 

energy consumption, with marginal contributions from hydropower, coal, nuclear, 

and non-hydro renewables. Iran's primary energy consumption has grown by almost 

50% since 2004. In order to curtail wasteful energy use and to limit domestic 
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demand growth, Iran has embarked on an energy subsidy reform to raise the prices 

of domestic petroleum, natural gas, and electricity. The first phase of the reform was 

enacted in 2010, and the second phase was implemented in 2014 (EIA, 2014). 

(Figure 2.23 show Iran’s total primary energy consumption, share by fuel 2013) 

 

 

 

Figure 2.23: Iran’s total primary energy consumption, share by fuel 2013. 

 

Oil sector (Reserves) 

 Iran holds almost 10% of the world's crude oil reserves and 13% of OPEC reserves. 

About 70% of Iran's crude oil reserves are located onshore, with the remainder 

mostly located offshore in the Persian Gulf. Iran also holds proved reserves in the 

Caspian Sea, although exploration has been at a standstill. According to the Oil & 

Gas Journal, as of January 2015 Iran has an estimated 158 billion barrels of proved 

crude oil reserves, representing almost 10% of the world's crude oil reserves and 13% 

of reserves held by the Organization of the Petroleum Exporting Countries 

(OPEC).Most of Iran's reserves were discovered decades ago. According to a report 
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by Clyde & Co, roughly 80% of Iran's reserves were discovered before 1965. 

According to FGE, approximately 70% of Iran's crude oil reserves are located 

onshore and the remainder offshore, mostly in the Persian Gulf. Iran also has proved 

and probable oil reserves of approximately 500 million barrels mostly offshore in 

the Caspian Sea, but exploration and development of these reserves have been at a 

standstill because of territorial disputes with neighboring Azerbaijan and 

Turkmenistan. Iran also shares a number of onshore and offshore fields with 

neighboring countries, including Iraq, Qatar, Kuwait, and Saudi Arabia (EIA, 2014). 

(Figure 2.24 Show Largest proved reserve holders of crude oil) 

 

Figure 2.24:  Largest proved reserve holders of crude oil. 

 

Exploration and production 

Iran produced 3.4 million b/d of petroleum and other liquids in 2014, of which 2.8 

million b/d was crude oil and the remainder was condensate and natural gas plant 
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liquids. Iran's crude oil production fell dramatically from nearly 3.7 million b/d in 

2011 to 2.7 million b/d in 2013 because of sanctions (EIA, 2014). 

Iran is one of the founding members of the Organization of the Petroleum Exporting 

Countries (OPEC), which was established in 1960. Since the 1970s, Iran's oil 

production has varied greatly. Iran averaged production of more than 5.5 million b/d 

of oil in 1976 and 1977, with production topping 6.0 million b/d for most of the 

period. Since the 1979 revolution, however, a combination of war, limited 

investment, sanctions, and a high rate of natural decline in production of Iran's 

mature oil fields has prevented a return to such production levels. In recent years, a 

series of sanctions targeting the oil sector have resulted in cancellations of new 

projects by a number of foreign companies, while also affecting existing projects. 

Following the implementation of sanctions in late-2011 and mid-2012, Iranian 

production dropped dramatically from almost 3.7 million b/d in 2011 to 2.7 million 

b/d in 2013. Although Iran had been subject to four earlier rounds of United Nations 

sanctions, the tougher measures imposed by the United States and the EU severely 

hampered Iran's ability to export its oil, which affected Iran's oil production. The 

U.S. and EU measures targeted Iran's petroleum exports and imports, prohibited 

largescale investment in the country's oil and gas sector, and cut off Iran's access to 

European and U.S. sources for financial transactions. Further sanctions were 

implemented against institutions targeting the Central Bank of Iran, while the EU 

imposed an embargo on Iranian oil and banned European Protection and Indemnity 

Clubs (P&I Clubs) from providing Iranian oil tankers with insurance and 

reinsurance. In 2014, Iran produced almost 3.4 million b/d of petroleum and other 

liquids (total oil), of which roughly 2.8 million b/d was crude oil, and the remainder 



61 
 

was condensate and natural gas plant liquids (NGPL). Iran's total oil production 

level in 2014 was nearly 200,000 b/d higher than in 2013, but still about 800,000 b/d 

lower than the production level of 4.2 million b/d in 2011. Sanctions and 

unfavorable contractual terms have impeded the necessary investment needed to 

increase Iran's production capacity (EIA, 2014). 

Natural gas sector 

Reserves 

Iran is the second-largest proved natural gas reserve holder in the world, behind 

Russia. Iran holds 17% of the world's proved natural gas reserves and more than 

one-third of OPEC's reserves. Iran's largest natural gas field, South Pars, is estimated 

to hold almost 40% of Iran's gas reserves. Most of Iran's natural gas reserves are 

undeveloped. 

According to Oil & Gas Journal, as of January 2015, Iran's estimated proved natural 

gas reserves were 1,201 trillion cubic feet (Tcf), second only to Russia. Iran holds 17% 

of the world's proved natural gas reserves and more than one-third of OPEC's 

reserves.  Iran has a high success rate of natural gas exploration, which is estimated 

at 79% compared to the world average success rate of 30% to 35%, according to 

FGE.  Finding new natural gas reserves in Iran is not a high priority because the 

country contains large amounts of undeveloped known reserves. Although natural 

gas finds and exploration are limited, in 2011, four sizeable new discoveries were 

announced: Khayyam (onshore), Forouz B (offshore in the Persian Gulf), Madar 

(offshore in the Persian Gulf), and Sardare Jangal fields (offshore in the Caspian Sea) 

(EIA, 2014). (Figure 2.25 Show Largest proved reserve holders of natural gas, end 

2014). 
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Iran's largest gas field is South Pars, a nonassociated gas field located offshore in the 

middle of the Persian Gulf. South Pars is a portion of a larger gas structure that 

straddles the territorial water borders of Iran and Qatar. It is called the North field in 

Qatar. South Pars reserves account for almost 40% of Iran's total natural gas reserves, 

and the field is also estimated to hold 17 million barrels of condensate in place.28 

Other major gas fields in Iran include: Kish, North Pars, Tabnak, Forouz, and 

Kangan. These fields and others also hold large amounts of condensate reserves. 

Iran's Caspian basin gas reserves, at 2 Tcf, contribute very little to the nation's total 

reserves (EIA, 2014). 

 

 

 

Figure 2.25: Largest proved reserve holders of natural gas, end 2014. 
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Production  

Iran is the world's third-largest dry natural gas producer, after the United States and 

Russia. Despite repeated delays in field development and the effects of sanctions, 

Iran's natural gas production is expected to increase in the coming years as new 

phases of the South Pars gas field come online. In 2013, Iran became the world's 

largest gas-flaring country, surpassing Russia. Gross natural gas production totaled 

almost 8.1 Tcf in 2013, 1% lower than the previous year's level. Iran's natural gas 

production increased in 2014, although estimates are still preliminary. Of the 8.1 Tcf 

produced, most of it was marketed (6.5 Tcf), and the remainder was reinjected into 

oil wells to enhance oil recovery (1.0 Tcf) or vented and flared (0.6 Tcf). Reinjecting 

natural gas plays a critical role in oil recovery at Iran's fields. As a result, natural gas 

reinjection is expected to increase in the coming years. Some estimates indicate that 

NIOC will require between 2.0 and 2.5 Tcf per year of natural gas for reinjection 

into its oil fields in the next decade.Iran also flares (burns off) a substantial portion 

of its gross production. Iran became the world's largest gas-flaring country in 2013, 

surpassing Russia. Gas is flared because of the lack of infrastructure to capture and 

transport gas associated with oil production (EIA, 2014). 

Dry natural gas production is a subset of marketed production. Marketed production 

includes dry natural gas, liquid hydrocarbons, and natural gas used in field and 

processing plant operations. In 2013, 80% of the gross natural gas production was 

marketed as dry gas. Iran's dry natural gas production has rapidly increased to 

almost 5.7 Tcf in 2013, almost double the amount produced 10 years ago. Iran is the 

world's third-largest dry natural gas producer, after the United States and Russia. 

Most of Iran's production is consumed domestically. Domestic consumption has 
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increased as production has increased, totaling almost 5.6 Tcf in 2013. Much like in 

the oil sector, the natural gas sector has been hampered by international sanctions. 

Additionally, lack of foreign investment and insufficient financing have resulted in 

slow growth in Iran's natural gas production. Iran was expected to become one of 

world's leading natural gas producers and exporters, given the country's vast proved 

reserves of natural gas, which rank the second largest in the world. However, 

development of its fields has been hampered by financing, technical, and contractual 

issues, according to the Arab Oil and Gas Journal. Nonetheless, Iran's natural gas 

production has grown, and output is likely to continue to increase in the coming 

years as new phases of the South Pars gas field come online (EIA, 2014). (Figure 

2.26 Show Gross natural gas production in Iran). 

 

Figure 2.26: Gross natural gas production in Iran. 

 

Imports and exports 

Iran trades marginal amounts of natural gas regionally via pipelines. In 2013, more 

than 90% of Iran's imports came from Turkmenistan, and more than 90% of Iran's 
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exports went to Turkey. Iran does not have the infrastructure in place to export or 

import liquefied natural gas (LNG). Iran accounts for less than 1% of global natural 

gas trade and is not a significant natural gas exporter, as explained in an EIA report 

on Natural Gas Exports from Iran. In 2013, Iran exported 329 Bcf and imported 188 

Bcf of dry natural gas, both via pipelines. Iran relies on imports particularly during 

winter months when residential space-heating demand peaks during colder weather. 

Iran does not have the infrastructure to export or import liquefied natural gas (LNG). 

Iran's natural gas imports declined in 2012 from the previous year (by more than  

35%) and in 2013 (by 21%), reflecting much lower volumes imported from  

Turkmenistan. The U.S. and EU sanctions interfered with transactions between 

Turkmenistan and Iran in 2012 and 2013, resulting in the decline of Turkmen gas 

imports. In 2011, Iran received almost 30% of Turkmenistan's natural gas exports, 

but the share dropped to less than 12% in 2013, according to BP Statistical Review 

of World Energy. Nonetheless, more than 90% of Iran's natural gas imports still 

came from Turkmenistan in 2012 and 2013, and the remainder from Azerbaijan. 

Imports of Turkmen natural gas are essential to Iran's ability to meet both seasonal 

peak demand and industrial demand in northern Iran (EIA, 2014). 
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Chapter 3. Literature review 

The literature concerning the relationship between energy consumption and 

economic growth has led to the emergence of two opposite views. One point of view 

suggests that energy use is a limiting factor to economic growth. The other point of 

view suggests that energy is neutral to growth. This is known in the literature as the 

‘neutrality hypotheses’ which proposes that the cost of energy is a small proportion 

of GDP, and so it should not have a significant impact on output growth. It has also 

been argued that the possible impact of energy use on growth will depend on the 

structure of the economy and the stage of economic growth of the country concerned. 

As the economy grows its production structure is likely to shift towards services, 

which are not energy-intensive activities (see, e.g. Solow, 1978 ; Brendt, 1980; 

Denison, 1985; Cheng, 1995).There are a large number of papers examining the 

empirical relationships between energy use and economic growth. Based on the 

methodology used, the literature on the relationship between energy use and 

economic growth can be divided into four generations of ‘‘energy-use–economic- 

growth relationship studies’’. First-generation studies are based on a traditional VAR 

methodology (Sims, 1972) and Granger’s causality testing, which assumed that these 

data series were stationary (see, e.g. Kraft and Kraft, 1978; Yu and Wang, 1984; 

Erol and Yu, 1987; Abosedra and Baghestani, 1989). Second- and third-generation 

studies are based on the understanding that the variables in question are non-

stationary, and hence that cointegration is the appropriate tool for investigating these 
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relationships. Second-generation studies, based on Granger (1988) two-stage 

procedure, tested pairs of variables for cointegrating relationships and used 

estimated error correction models to test for Granger causality (see, e.g. Nachane et 

al., 1988; Glasure and Lee, 1997; Cheng and Lai, 1997). The third-generation 

literature use multivariate estimators (Johansen, 1991), which facilitated estimations 

of systems where restrictions on cointegrating relations can be tested and 

informations on short-run adjustment are investigated. The multivariate approach 

also allows for More than two variables in the cointegration relationship (see, e.g. 

Masih and Masih, 1996, 1997, 1998; Yang, 2000a, b; Stern, 2000; Asafu-Adjaye, 

2000; Ghosh, 2002; Soytas and Sari, 2003; Ghali and El-Sakka, 2004; Oh and Lee, 

2004). Fourth-generation studies employ panel cointegration and panel-based error 

correction models providing more powerful tests compared to time series approach 

(see, e.g. Lee, 2005; Al-Iriani, 2006). The review of literature states that a 

relationship exists between energy use and economic growth. However, when it 

comes to whether energy use is a result of, or a prerequisite for, economic growth, 

there are no clear trends in the literature. Depending on the methodology used, and 

the country and time period studied, the direction of causality between energy 

consumption and economic variables has remained empirically elusive and 

controversial (Mehrara. 2007). Energy development can cause economic growth and 

also, economic growth can cause energy development. Increased interest has been 

placed on the nature of the relationship between energy and economic development. 

A major reason for such interest in the energy-economic development nexus is 

because knowing the direction of causality will help in shaping environmental and 

energy policies. If energy causes economic development, this implies energy-
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dependence and low or falling energy would adversely affect income and energy 

conservation policies would lead to a fall in output (Lee, 2005; Akinlo, 2008; 

Apergis ., 2009). This has been referred to in the literature as the growth hypothesis. 

On the other hand, if causality is found to run from economic development to energy, 

this supports the conservation hypothesis and such an economy is less energy-

dependent and energy conservation policies can be implemented with little or no 

adverse effects on income (Jumbe, 2004; Lee, 2005). A similar conclusion is 

reached if no causal relationship is found between energy and economic 

development and energy conservation policies can be implemented without having 

an adverse effect on output. This is the neutrality hypothesis. Finally, the feedback 

hypothesis is supported if bi-directional causality is found, in which case economic 

development and value of petroleum exports are complementary and energy policies 

should be geared towards improving value of petroleum exports efficiency so as not 

to adversely affect income (Apergis, 2009). Over the past decades, a large literature 

has developed to analyze the link between energy consumption and economic 

growth in order to manage environmental and economic conflicts linked to energy 

production. Most of the studies focused on energy importers countries to overcome 

with high volatility of energy price induced by uncertainty over supply and demand 

as well as to reduce their dependence toward energy exporting countries. Overall, 

much of the literature has been taking the necessity of decoupling economic growth 

from energy use at least in energy importing countries almost for granted, focusing 

instead on the way for reaching a consensus , Regarding the direction of causality 

between energy and economic growth. Indeed, the environmental issues are similar 

for both importing and exporting countries, but the channels through which energy 
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affect the economy are different. Considering oil exporting countries, the oil 

endowment and the higher energy subsidization 1 lead to low energy price which is 

used as a tool to distribute state benefits to the population. As well as to promote 

industrialization and economic diversification aimed at generating employment 

opportunities and enhancing an economy's global competitiveness. Therefore, the oil 

exporting countries are among the most energy-intensive economies in the world 

because of the rising domestic demand and the development of energy-intensive 

industries. Furthermore, the high energy consumption implies the possibility of rapid 

erosion of their export capacity and the risk of turning into net importers (e.g. the 

case of Egypt and more recently Indonesia). 
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1 According to IEA measures and report, oil exporting countries are among the largest subsidizers of energy in the 

world.” Joint report by IEA, OPEC, OECD and World Bank on fossil-fuel and other energy subsidies: An update of 

the G20 Pittsburgh and Toronto Commitments, 2011”. 

 

 

Consequently, the energy efficiency is a strategic issue for oil exporting countries to 

manage environmental conflicts as well as economic ones.( Damette& Seghir , 

2013). 

The issue of energy has received great attention of the academic researchers and 

international organizations and institutions. Although some have concluded that no 

statistically significant relationship exists between the variables, the majority of the 

researchers found a significant relationship between energy consumption and 

economic growth. Nevertheless major issue is of the direction of the causation of the 

relationships. For example, if is claimed that the increase in energy consumption 

leads to a corresponding increase in economic growth and if energy consumption is 

reduced then there would be negative impact on economic growth; that looks strange. 

A general conclusion from the literature review reveals that there is no consensus on 

the existence of relationship and on the direction of the causality between energy 

consumption and growth. Some studies found that the causality running from 

economic growth to energy consumption and others found causality running from 

energy consumption to economic growth and some studies found no causality 

between these variables. These conflicting results may arise due to different data sets, 

countries 

characteristics, variables used and different methodologies. It is also observed that 

there are very limited studies available on the data of Pakistan’s economy in the 

literature (Chaudhry., Safdar ., Farooq , 2012). Also extensive empirical literature 
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investigates potential structural linkages between energy consumption and economic 

growth; however, a strong conclusion of all the existing studies is that they have 

yielded mixed results in terms of the hypothesis on causal relationships. Causes for 

the dispute about the direction of causality in the energy-growth nexus literature can 

be attributed to such factors as using different data for the same country sample or 

the same data for a different country sample, using different time periods and using 

different analysis techniques to examine the causality (Dedeoglu and Huseyin, 2013). 

Ozturk (2010), who reviewed the literature from 1978 to 2009, mentioned that the 

diverse results arise because of different data sets, alternative econometric 

methodologies and different countries’ characteristics such as different indigenous 

energy supplies, different political and economic histories, different institutional 

arrangements, different cultures and different energy policies. (Franchini Irujo, 

2014). 

3.1 Energy consumption and economic growth  

Belke et al. (2010) came to the conclusion that there exists long run relationship 

between energy consumption and economic growth for 25 OECD countries from 

1981 to 2007, including energy prices. The results indicate that energy consumption 

is price inelastic and causality test suggests the bidirectional causal relationship 

between energy consumption and economic growth. Rufael (2010) investigated the 

long run causal relationship between nuclear energy consumption and economic 

growth for India for the period 1969-2006. Using Bounds test Approach to co-

integration it was found that nuclear energy consumption has positive impact on 

India’s economic growth. There is unidirectional causality running from nuclear 

energy consumption to economic growth, in other words growth in India depends on 
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nuclear energy consumption and shocks to nuclear energy consumption leads to fall 

in real income. Zhang (2011) interpreted the nexus between energy consumption and 

economic growth in Russia which is the third largest energy consuming country in 

the world in recent years. The results indicate that there exists bidirectional causality 

between Russia’s energy consumption and economic growth. Stern (1993) 

investigated the causal relationship between energy and GDP in the USA. Stern 

(2000) re-examined the causal relationship between GDP and energy use in the USA. 

Asafu-Adjaye (2000) indicated the causal relationship between energy consumption 

and economic growth for four Asian developing countries. Soytas and Sari (2003) 

studied the causality between energy consumption and income in G-7 countries by 

applying Johansen multivariate test. Ghali and Sakka (2004), Mozumder and 

Marathe (2007), Sica (2007), Mehrara (2007), used VECM to study the relationship 

between energy consumption and economic growth. The results were different and 

mixed. In some studies, there is unidirectional causality between energy 

consumption and economic growth while in some cases there is bidirectional 

causality between two variables. 

Also empirical studies of the relationship between energy consumption and 

economic growth can be divided into two major groups: country-specific studies and 

multi-country studies. No clear trends have been found in the literature to address 

the direction of causality in either single or multi-country studies. Bidirectional 

causality between energy consumption and economic growth was found in Taiwan 

(Hwang and Gum, 1991), Korea (Glasure, 2002), Greece (Hondroyiannis et al., 

2002), India (Paul and Bhattacharya, 2004), Turkey (Erdal et al., 2008), South 

Africa (Odhiambo, 2009), and Tunisia (in the long-run) (Belloumi, 2009). Other 
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studies revealed unidirectional causality running from energy consumption to 

economic growth in the United States (Bowden and Payne, 2009; Stern, 2000), 

Korea (Oh and Lee, 2004) and Taiwan (Lee and Chang, 2005).In addition, evidence 

of unidirectional causality running from economic growth to energy consumption 

was found in Iran (Zamani, 2007), Turkey (Karafil, 2008), Malaysia (Ang, 2008), 

and China (Zhang and Cheng, 2009). 

No causality between energy consumption and economic growth was found in 

Turkey (when unrecorded economy is taken into account) (Karafil, 2008) and USA 

(Payne, 2009; Yu and Jin, 1992). Regarding multi-country studies, Cheng (1997), 

who analyzed the causal relationships between energy consumption and economic 

growth in Brazil, Mexico and Venezuela, found no causal relationship between 

energy consumption and economic growth in Mexico and Venezuela; whereas 

energy was found to cause economic growth in Brazil.Chang and Soruco Carballo 

(2011), who investigated causal relationships among energy consumption, economic 

growth and carbon emissions in twenty Latin American and Caribbean countries 

between 1971 and 2005, found evidence of short-run unidirectional Granger 

causality from energy consumption to economic growth in Peru, using the standard 

Granger causality test (Franchini Irujo, 2014). There are also a number of studies on 

the relationship between energy consumption at a disaggregated level (by sectors) 

and economic growth. In Greece, Hondroyiannis et al. (2007) found a bidirectional 

causality between energy consumption and GDP, as well as between industrial 

energy consumption and GDP; and a unidirectional causality running from 

residential energy consumption to GDP in the long-run. Fatai et al. (2004) found 

short-run evidence of unidirectional Granger causality running from real GDP to 
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aggregate final energy consumption and from real GDP to industrial and commercial 

energy consumption in New Zealand and Australia. 

On the other hand, empirical studies on the relationship between electricity 

consumption and economic growth can also be divided into two major groups: 

country-specific studies and multi-country studies. As in the case of energy, the 

causality relationship remains ambiguous. Bidirectional causality between electricity 

consumption and economic growth was found in Taiwan (Yang, 2000), Malawi 

(Jumbe, 2004), Cyprus (Zachariadis and Pashourtidou, 2007), Malaysia (Tang, 

2008), South Africa (Odhiambo, 2009), and Burkina Faso (Ouedraogo, 2010). 

However, other studies have revealed unidirectional causality running from 

electricity consumption to economic growth in Pakistan (Aqeel and Butt, 2001), 

Turkey (Altinay and Karagol, 2005), Taiwan (Lee and Chang, 2005), China (Shiu 

and Lam, 2004), Korea (Yoo, 2005), Fiji Islands (Narayan and Singh, 2007), 

Malaysia (Chandran et al., 2010), and Tanzania (Odhiambo, 2009). In addition, 

evidence of unidirectional causality running from economic growth to electricity 

consumption was found in Australia (Narayan and Smyth, 2005), Indonesia (Yoo 

and Kim, 2006), Hong Kong (Ho and Sui, 2007), Bangladesh (Mozumber and 

Marathe, 2007), India (Ghosh, 2000), and Pakistan (Jamil and Ahmad, 2010). 

Wolde-Rufael (2006) investigated the causality relationship between electricity 

consumption and economic growth in 17 African countries from 1971 to 2001. The 

results revealed evidence of unidirectional causality running from consumption of 

electricity to economic growth in Benin, the Democratic Republic of Congo, and 

Tunisia; while unidirectional causality running from economic growth to electricity 

consumption was found in Cameroon, Ghana, Nigeria, Senegal and Zimbabwe. 
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Feedback relationships were found in Egypt, Gabon and Morocco; while evidence 

that no causal relationship existed was found in Algeria, Republic of Congo, Kenya, 

South Africa and Sudan. Chen et al. (2007) tested the causality relationship between 

electricity consumption and economic growth in 10 newly industrializing and 

developing Asian countries (Thailand, Taiwan, Singapore, the Philippines, Malaysia, 

Korea, Indonesia, India, Hong-Kong, and China) during the period of 1971 to 2001, 

from both single and panel data. Empirical results from the panel data showed 

evidence of bidirectional long-run causality between electricity consumption and 

economic growth and unidirectional short-run causality running from economic 

growth to electricity consumption, while the reverse relationship was found not to 

exist. Squalli (2007) assessed the relationship between electricity consumption and 

economic growth for 11 OPEC members (Venezuela, United Arab Emirates, Saudi 

Arabia, Qatar, Nigeria Libya, Kuwait, Iraq, Iran, Indonesia, and Algeria) covering 

the period from 1980 to 2003. Evidence of a long-run relationship between 

electricity consumption and. Economic growths was found for all OPEC members. 

Unidirectional causality running from economic growth to electricity consumption 

was found in Algeria, Iraq, Kuwait and Libya; unidirectional causality running from 

electricity consumption to economic growth was noted in Indonesia, Nigeria, UAE 

and Venezuela; while feedback relationships were discovered in Saudi Arabia, Qatar 

and Iran. Yoo and Kwak (2010) shed light on the relationship between real GDP and 

electricity consumption in a panel of seven South American countries (Venezuela, 

Peru, Ecuador, Colombia, Chile, Brazil, Argentina) during the years from 1975 to 

2006, with mixed results across countries. Unidirectional short-run causality running 

from electricity consumption to GDP was found in Argentina, Brazil, Chile, 
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Colombia,  And Ecuador. Also, a feedback relationship between economic growth 

and electricity consumption was found in Venezuela. However, in Peru, no causal 

relationships were found in either direction (Franchini Irujo, 2014). 

3.2 Economic growth and trade  

Mishra et al. (2009) found the energy-GDP nexus for the panel of pacific island 

countries. The Granger causality test shows that there is bidirectional causality 

between energy consumption and GDP. Energy consumption and GDP have positive 

effects on each other for the whole panel. Ozuturk et al. (2010) examined the 

causality relationship between energy consumption and economic growth by using 

the panel data of energy consumption (EC) and economic growth (GDP) for 51 

countries from 1971 to 2005. These countries are divided into three income groups: 

low income group, middle income group and upper middle income group. The 

causality test is applied to reveal the way of causality between EC and GDP. The 

result reveals that there is long term Granger causality running from GDP to EC for 

low income countries and bidirectional causality between EC and GDP for lower 

and upper middle income group. Apergis and Payne (2010) analyzed the relationship 

between nuclear energy consumption and economic growth for sixteen countries 

over the period 1980-2005. The result indicates bidirectional causality between 

nuclear energy consumption and economic growth in short run while unidirectional 

causality from nuclear energy consumption to economic growth in long run. The 

Existing literature on causality relationships between economic growth and trade is 

sizeable; however, much of the literature directly examines the link between GDP 

and exports (Franchini Irujo, 2014). First generation studies found strong evidence 

in favour of the export-led hypothesis, but did not take into account the stationarity 
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of the data and used simple correlation methods. Nevertheless, more recent studies 

which considered the stationarity of the data have found mixed evidence on 

causality for the handmaiden and export-led hypotheses. Results from Jung and 

Marshall (1985), who analyzed 37 countries, shared evidence of the export-

promotion hypothesis in only four countries: Indonesia, Egypt, Costa Rica and 

Ecuador. In Peru, Bahmani-Oskooee et al. (1991) who postulated a negative 

causality running from export growth to economic growth found evidence in favour 

of the export-led growth hypothesis. Van den Berg and Schmidt (1994), analyzed 16 

Latin American countries and provided evidence in favour of export-led growth in 

Colombia and Peru; both positive and statistically significant. Moreover, Riezman et 

al. (1996), analyzed the relationship between income growth and export growth in 

126 countries, nevertheless controlling for the growth of imports, and their results 

did not reveal support for the export-led hypothesis in Peru.Awokuse (2008) looked 

into the relationship between trade and economic growth in Peru, Colombia and 

Argentina and conveyed relatively stronger empirical evidence to support import-led 

growth than export-led growth in the Peruvian case (Franchini Irujo, 2014). 

3.3 Economic growth, energy consumption and trade  

The empirical literature provides mixed and conflicting evidence with respect to the 

energy consumption-growth nexus. This discrepancy in results is due largely to the 

use of different econometric methods and time periods, besides country-specific 

heterogeneity in climate conditions, economic development and energy consumption 

patterns, among other things. From a methodological perspective, four generations 

of contributions can be identified. First generation studies applied a traditional 

vector autoregression (VAR) model in the tradition of Sims (1972). For example, the 
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seminal work of Kraft and Kraft (1978), using a VAR model, found evidence in 

favour of causality running from income to energy consumption in the United States 

for the period 1947-1974. Further, studies of the first generation examined the 

direction of causality assuming stationarity of the underlying variables (see, e.g. Erol 

and Yu, 1987; Yu and Choi, 1985; Abosedra and Baghestani, 1989). Second 

generation studies accounted for non-stationarity in the data and performed 

cointegration analysis to investigate the long-run relationship between energy 

consumption and growth. This second generation literature, based on the Engle and 

Granger (1987) two-step procedure, studied pairs of variables to check for 

cointegration relationships and used estimated error-correction models to test for 

Granger causality (see, e.g. Nachane et al., 1988; Cheng and Lai, 1997; Glasure and 

Lee, 1998). Third generation studies used multivariate estimators in the style of 

Johansen (1991). Johansen’s multivariate approach also allows for more than two 

variables in the cointegration relationship (see, e.g. Masih and Masih, 1997; Stern, 

2000; Asafu-Adjaye, 2000; Soytas and Sari, 2003; Oh and Lee, 2004a,b). Finally, 

fourth generation studies employ recently developed panel-econometric methods to 

test for unit roots and cointegration relations. This literature estimates panel-based 

error-correction models to perform Granger causality tests (see, e.g. Lee, 2005; Al-

Iriani, 2006; Mahadevan and Asafu-Adjaye, 2007; Lee and Chang, 2007, 2008; 

Apergis and Payne, 2009a,b; Lee and Lee, 2010; Costantini and Martini, 2010). 

Some selected studies and their empirical setups are summarized in Table 1. Most of 

the studies dealing with the energy consumption-growth nexus focus on production 

side models, which often include capital stock and labour in addition to energy 

consumption and GDP. If one concentrates on energy demand, trivariate models 
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with energy prices as an additional variable should be used (see Oh and Lee, 2004b). 

The studies by Masih and Masih (1998), Asafu-Adjaye (2000), Fatai et al. (2004) as 

well as Mahadevan and Asafu-Adjaye (2007) take the consumer price index (CPI) as 

a proxy of the energy price. However, as the CPI is known not to capture the energy 

price very well, we employ the real energy price index, such as Lee and Lee (2010) 

and Costantini and Martini (2010). Masih and Masih (1998) and Asafu-Adjaye 

(2000) previously used the vector error-correction model (VECM); Fatai et al. (2004) 

applied the autoregressive distributed lag (ARDL) approach; and Mahadevan and 

Asafu-Adjaye (2007), Lee and Lee (2010) as well as Costantini and Martini (2010) 

used a panel vector error-correction specification for the trivariate model. 

Table 3.1: Summary of the Literature Review Related to our study. 

N
  

Author Studying type Period  Keyword Conclusion 

1 Mohsen 

Mehrara_(2007) 

Energy consumption and 
economic growth: The case 

of oil exporting countries 

1971–
2002 

Energy consumption; 
Causality; Panel 

cointegration 

Unidirectional strong 
Causality from 
economic growth to 
energy consumption for 
the oil exporting 

countries. 

2 Al-Iriani (2006) Energy–GDP relationship 
revisited: An example from 
GCC countries using panel 

causality 

1971–
2002. 

GCC; Energy 
conservation; 
Cointegration 

Empirical results 
indicate a 
unidirectional causality 
running from GDP to 

energy consumption. 

3 Sadr.,Hossein., & 

Hasan (2012) 

Consideration the 
relationship between energy 
consumption and economic 
growth in oil exporting 

country 

1980-
2000 

First Energy 
consumption; 
Economic growth; 
OPEC countries; 

Granger causality; 

In the short-run, the 
Granger causality runs 
from income to energy 
consumption for Iran, 
Iraq, Qatar, United 
Arab Emirates and 
Saudi Arabia while for 
the rest of the OPEC 
countries the reverse is 



80 
 

true, i.e. the Granger 
causality runs from 
energy consumption to 
income. 

4 Qiang Hou ( 2009) The Relationship between 
Energy Consumption 
Growths and Economic 

Growth in China 

1953- 
2006 

Causality, Energy, 
GDP, Co-integration, 
Hsiao’s Causality 

Tests 

The results infer that 
economic growth 
granger causes energy 
consumption and 
energy consumption 
granger causes 
economic-growth 

respectively. 

5 Mahadevan & 
Adjaye (2007) 

Energy consumption, 
economic growth and prices: 
A reassessment using panel 
VECM for developed and 
developing countries 

1971 - 
2002. 

Energy consumption; 
Energy prices; 

Economic growth 

There was bidirectional 
causality between 
economic growth and 
energy consumption in 
the developed countries 
in both the short and 
long run, while in the 
developing countries 
energy consumption 
stimulates growth only 

in the short run. 

6 Damette & Seghir 

(2013) 

Energy as a driver of growth 

in oil exporting countries 

1990 - 
2010 

Energy-income nexus 
Panel cointegration Oil 
exporting countries 

There exists a long-run 
equilibrium 
relationship between 
energy consumption 

and economic growth. 

. 

7 Lee (2005) Energy consumption and 
GDP in developing 
countries: A cointegrated 

panel analysis 

1975 -
2001. 

Energy consumption; 
Income; Panel 
cointegration; 

Causality 

That long-run and 
short-run causalities 
run from energy 
consumption to GDP, 
but not vice versa. This 
result indicates that 
energy conservation 
may harm economic 
growth in developing 
countries regardless of 
being transitory or 

permanent. 

8 Chaudhry, Safdar & 
Farooq (2012) 

Energy Consumption and 
Economic Growth: 
Empirical Evidence from 

1972-
2012 

Energy Consumption; 
Electricity; Gas; Oil; 
Coal; Economic 

The consumption of 
electricity is 
significantly 
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Pakistan Growth; Pakistan 

 

 

stimulating economic 
growth among other 
sources of energy. The 
oil consumption is also 
affecting economic 
growth adversely 
because of its high 
volume of import. 

 

Chapter 4. Methodology 

4.1. Research methodology  

The methodology used in this study include unit root test .stationery and non-

stationery time series, co-integration test, vector error autoregression (var), vector 

error correction model (vecm) and Granger causality test .The time we applying 

regression applying regression analysis on panel time series data, it is practically 

important to find out if the time series being used has unit roots or not. This is 

because the presence of unit roots can strongly influence the properties and behavior 

of time series data. To avoid unreliable results emanating from the use of non-

stationary time series data, stationary tests are conducted so that hypothesis tests 

about the regression parameters can be validly carried out. Thus, the time series data 

involved in empirical analysis are based on the assumption that the series are 

stationary (Koranteng, 2013). 

 Figure 4.1 shows the test procedures applicable in determining the direction of 

causality between time series variables, such as energy consumption and economic 

growth. As economic time series are usually considered non-stationary and therefore 

contain unit roots, unit root tests are first conducted to determine the trend 

(stationary or non-stationary) of the data. After discriminating between stationary 
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and non-stationary time series data, a suitable test relevant to the scenario is adopted. 

Once unit root tests are carried out, the VAR model of Granger causality is 

employed to test for causality if and only if the data in question do not show unit 

roots (i.e., stationary time series data). On the other hand, cointegration test and 

VECM model of granger causality is employed if two univariate time series data 

contain unit roots but integrated of the same order I(d). 

Engle and Granger (1987) showed that if two series (e.g., X and Y) are individually 

I(1) (i.e., integrated of order 1) and cointegrated, then there would be a causal 

relationship at least in one direction. Although cointegration, however, indicates the 

presence of Granger causality, it does not indicate in which direction causality runs 

between the variables (Gosh, 2002). This direction of Granger’s causality can be 

determined through the VECM model of long-run cointegrating vectors. On the 

other hand, if the time series data are integrated of order 1 but not cointegrated, the 

test of causality on this series may give misleading results unless the data are 

transformed to induce stationarity. This transformation is achieved by using the 

differenced data (i.e., I(1) data) to test for causality. 
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Figure 4.1: Procedures for Testing for the Presence of Unit Roots, Cointegration, VAR, and 

VECM of Granger Causality 

4.1.1 Stationarity/Unit Roots 

Time series data consist of observations, which are considered as a realisation of 

random variables that can be described by some stochastic processes. The concept of 

“stationarity” is related to the properties of this stochastic processes. In this study, 

the concept of “weak stationarity” is adopted; meaning that the data are assumed to 

be stationary if the means, variances and covariances of the series are independent of 

time, rather than the entire distribution. Nonstationarity in a time series occurs when 

there is no constant mean µ, no constant variance or both of these properties. It 

can originate from various sources but the most important one is the unit root. Any 

sequence that contains one or more characteristic roots that are equal to one is called 

a unit root process. The simplest model that may contain a unit root is the AR(1) 

model. Consider the autoregressive process of order one, AR(1), below: 

 	 = ∅ 	   +∈ 	  

 

Where ∈ 	  denotes a serially uncorrected white noise error term with a mean of zero 

and a constant variance.(Yule, 1989). The unit root problem can be solved, or 

stationarity can be achieved, by differencing the data set (Wei, 2006). 

4.1.2 Cointegration 

On the basis of the theory that integrated variables of order one, I(1), may have a 

cointegration relationship, it is crucial to test for the existence of such a relationship. 

If a group of variables are individually integrated of the same order and there is at 
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least one linear combination of these variables that is stationary, then the variables 

are said to be cointegrated. The cointegrated variables will never move far apart, and 

will be attracted to their long-run relationship. Testing for cointegration implies 

testing for the existence of such a long-run relationship between economic variables. 

This study considers a cointegration tests, namely Johansen’s procedure. 

 

4.1.3 Vector Autoregression (VAR) 

Vector autoregression (VAR) models were introduced by the macroeconometrician 

Christopher Sims (1980) to model the joint dynamics and causal relations among a 

set of macroeconomic variables. VAR models are useful for forecasting. Consider a 

univariate autoregressive model—for example, an AR(1) Yt = α + βY t–1+ Єt . 

Which describes the dynamics of just one random variable Y t (i.e., national income) 

as a linear function of its own past. Based on this model, the forecast of national 

income will depend just on its past history. However, economic variables such as 

national income, employment, prices, money supply, interest rates, and so on 

interact with each other. For instance, movements in interest rates affect the level of 

employment, which in turn affects the level of national income. In this multivariate 

setting, the forecast of national income will be a function of a larger information 

set that combines not only the history of national income but also the histories of 

many other variables, such as interest rates and employment. A VAR is the 

generalization of the univariate autoregressive model to a vector of economic 

variables. 

 4.1.4 Vector Error Correction Model (VECM) 
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The vector error correction (VEC) model is just a special case of the VAR for 

variables that are stationary in their differences (i.e., I(1)). The VEC can also take 

into account any cointegrating relationships among the variables. Consider two 

time-series variables, t y and .t x Generalizing the discussion about dynamic 

relationships to these two interrelated variables yields a system of equations:  

 	 = β	  + β	   	   + β	   	   	 +  	 
  

 	 = β	  + β	   	   + β	   	   	 +  	 
  

The equations describe a system in which each variable is a function of its own lag, 

and the lag of the other variable in the system. In this case, the system contains two 

variables y and x. Together the equations constitute a system known as a vector 

autoregression (VAR). In this example, since the maximum lag is of order one, we 

have a VAR (1). If y and x are stationary, the system can be estimated using least 

squares applied to each equation. If y and x are not stationary in their levels, but 

stationary in differences (i.e., I(1)), then take the differences and estimate: 

 	 = β	  + β	   	   + β	   	   	 +  	 
  

 

 	 = β	  + β	   	   + β	   	   	 +  	 
  

Using least squares. If y and x are I(1) and cointegrated, then the system of 

equations is modified to allow for the cointegrating relationship between the I(1) 

variables. Introducing the cointegrating relationship leads to a model known as the 

vector error correction (VEC) model. 

4.1.5 Granger causality 

As we have stated, the regression of nonstationary series on other series may 

produce spurious regression. If each variable of the time series data is subjected to 
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unit root analysis and it is found that all the variables are integrated of order one, 

I(1), then they contain a unit root. There is a possibility that the regression can still 

be meaningful (i.e. not spurious) provided that the variables cointegrate. In order to 

find out whether the variables cointegrate, the least squares regression equation is 

estimated and the residuals (the error term) of the regression equation are subjected 

to unit root analysis. If the residuals are stationary, that is I(0), it means that the 

variables under study cointegrate and have a long-term or equilibrium relationship. 

The Engle-Granger method is based on the idea described in this paragraph. In the 

two-step estimation procedure, Engle-Granger considered the problem of testing the 

null hypothesis of no cointegration between a set of variables by estimating the 

coefficient of a statistic relationship between economic variables using the OLS and 

applying well-known unit root tests to the residuals to test for stationarity. Rejecting 

the null hypothesis of a unit root is evidence in favour of cointegration. The first step 

tests for the order of integration of the natural logarithm of the variables using 

augmented Dickey-Fuller (ADF) and/or nonparametric Z(tα) statistics (Phillips & 

Perron, 1988). The third stage (or second if bivariate cointegration is rejected) 

involves constructing standard Granger-type causality tests, augmented, where 

appropriate, with a lagged error correction term. The three-stage procedure for 

testing causality leads to three alternative approaches. If the series x and y are 

individually I(1) and cointegrated, then the Granger causality Tests may use I(1) 

data because of the superconsistency properties of estimation. 

 	 = α + 	

 

   

β	  	   +  	 	

 

   

 	   +  	 
	 																																									(1) 
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 	 = α + 	

 

   

b	  	   +  	 	

 

   

 	   +  	 
	 																																									(2) 

Where ut and vt are zero-mean, serially uncorrelated, random disturbances.  

Second, Granger causality tests with cointegrated variables may utilize the 

I(0) data with an error correction term: 

∆ 	 = α+ 	

 

   

β	 		∆ 	   +  	 	

 

   

∆ 	   +     	   	
	 +  	 

	 									(3) 

∆ 	 = α+ 	

 

   

b	 		∆ 	   +  	 	

 

   

∆ 	   +     	   	
	 +  	 

	 										(4) 

Third, if the data are I(1) but are not cointegrated, valid Granger-type tests require 

transformation to make them I(0). Thus, in this case, the equations become 

∆ 	 = α+ 	

 

   

β	 		∆ 	   +  	 	

 

   

∆ 	   +  	 
	 																								(5) 

∆ 	 = α+ 	

 

   

b	 		∆ 	   +  	 	

 

   

∆ 	   +  	 
	 																								(6) 

The optimum lag lengths m, n, q, and r are determined based on the Akaike 

information criterion (AIC), Schwarz Bayesian information criterion (SBIC), 

Hannon Quinn information criterion (HQIC), and/or log-likelihood ratio (LR) test. 

To achieve the research objective, the researcher first employed the VAR model of 

the Granger causality test after discovering the absence of cointegration. First, to 

avoid the problem of non-stationarity, each series was tested using Dickey-Fuller 

generalized least squares (DF-GLS), to obtain the optimal lag. Subsequently, the 

ADF test was used to test for the presence of unit roots. Although there are other 

methods of testing for the presence of unit roots, the ones that are predominant in the 

literature are the ADF and Phillip-Perron (PP) tests for unit roots. Therefore, 
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considering the frequency of occurrence of these tests, the ADF test was employed 

in this study. In the researcher’s quest to determine if the series have a long-run 

association, the Johansen trace test was employed to test for the presence of 

cointegration between the variables. Although the Engle-Granger two-step approach 

is used in testing for cointegration, the Johansen test for cointegration is widely used 

because it addresses most of the limitations of the Engle-Granger method. 

(Koranteng, 2013). 

 

 

Chapter 5. Data, Empirical Analysis, and Results.  

5.1 Data source 

The data that were used for the study were secondary data obtained from the World 

Bank Website on World Development Indicators (WDIs) and U.S. Energy 

information Administration database (EIA) Also from the British Petroleum 

database (BP) All data are annual and span the years 1980–2010.  Middle East 

countries are the United Arab Emirates, Bahrain, Oman, Saudi Arabia, Kuwait, Iran, 

and Iraq were selected for a total of seven countries. Gross domestic product is an 

indicator of economic growth, the annual data from 1980 was used until 2010. Oil 

consumption and oil exports are annual average daily data, oil consumption from 

1980 to 2010. Oil exports are data from 1986 to 2010.  

Table 5.1: Shows a summary of the research data obtained for this empirical study. 

Table 5.1: Variables summary, definition and source. 
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Variable                                                            Definition                                             Source 

GDPPERCAPT                                        GDP per capita (constant 2005 US$)                            

WB 

OILCONSUMPTION          Oil Consumption (Thousand barrels per day)                         EIA 

OILEXPOT                                           Oil Export (Thousand barrels per day)                           

EIA 

 

5.2 Empirical Analysis, and Results 

5.2.1 Unit root test results 

To test the stability of the variables by country, the unit root tests, the ADF and PP 

tests, were performed. The results of the unit root test of GDP are presented in Table 

5. 2: The ADF and PP tests of the said countries’ GDP level variable did not reject 

the null hypothesis, which means that a unit root exists, and the fist-difference 

variable rejected the null hypothesis. Thus, the GDP data of all the countries that 

were used in the analysis were the stabilized I(1) time series following the first 

difference. 

The results of the unit root test of oil consumption are presented in Table 5.3. The 

ADF and PP tests of the oil consumption of the subject countries revealed that oil 

consumption is an unstable time series. The ADF and PP tests of the first-difference 

results for oil consumption both rejected the null hypothesis and formed a stable 

time series. 

The results of the unit root test of oil exports are presented in Table 5.4. The oil 

exports level variable was an unstable time series for all the subject countries. The 



90 
 

unit root test of the first difference in oil exports revealed that the ADF and PP tests 

both rejected the null hypothesis, which means that a unit root exists. 

Putting together the results of the unit root tests mentioned above, the subject 

countries’ GDP, oil consumption, and oil exports data that were used in the analysis 

herein were all I(1) time series.  

 

 

Table 5.2: Results of unit root test for gross domestic production. 

 
GDP 

 
Level Variables 1st difference Variables 

 
ADF PP ADF PP 

UAE 
1.211 0.874 -3.894*** -3.928*** 

(0.996) (0.993) (0.002) (0.002) 

Bahrain 
3.720 3.957 -3.053** -3.456*** 

(1.000) (1.000) (0.030) (0.009) 

Oman 
0.263 0.065 -3.144** -3.099** 

(0.976) (0.964) (0.023) (0.027) 

Saudi Arabia 
3.679 2.947 -2.805* -2.904** 

(1.000) (1.000) (0.058) (0.045) 

Kuwait 
-0.294 -0.351 -4.487*** -4.307*** 

(0.926) (0.918) (0.000) (0.000) 

Iran 
3.488 2.987 -3.291** -3.397** 

(1.000) (1.000) (0.015) (0.011) 

Iraq 
-0.581 -0.638 -5.435*** -5.444*** 

(0.875) (0.862) (0.000) (0.000) 

1) Parenthesis indicate the p-value 

2) ***, **, and * denotes rejection of the null hypothesis at 1%, 5%, and 10% significance 
level respectively 
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Table 5.3: Results of unit root test for oil consumption. 

 
Oil Consumption 

 
Level Variables 1st difference Variables 

 
ADF PP ADF PP 

UAE 
-0.087 -0.023 -4.844*** -6.003*** 

(0.951) (0.957) (0.000) (0.000) 

Bahrain 
1.928 1.676 -3.824*** -4.006*** 

(0.999) (0.998) (0.003) (0.001) 

Oman 
4.625 4.578 -5.933*** -6.633*** 

(1.000) (1.000) (0.000) (0.000) 

Saudi Arabia 
3.231 3.093 -3.268** -3.296** 

(1.000) (1.000) (0.016) (0.015) 

Kuwait 
1.549 1.382 -4.507*** -4.610*** 

(0.998) (0.997) (0.000) (0.000) 

Iran 
-0.497 -0.515 -3.643*** -3.626*** 

(0.893) (0.889) (0.005) (0.005) 

Iraq 
-0.502 -0.065 -6.664*** -7.434*** 

(0.892) (0.953) (0.000) (0.000) 

1) Parenthesis indicate the p-value 

2) ***, **, and * denotes rejection of the null hypothesis at 1%, 5%, and 10% significance 

level respectively 

 

Table 5.4: Results of unit root test for oil exports. 

 
Oil Exports 

 
Level Variables 1st difference Variables 

 
ADF PP ADF PP 

UAE 
-1.609 -1.553 -5.394*** -5.424*** 

(0.479) (0.507) (0.000) (0.000) 

Bahrain 
-2.319 -2.775 -3.247** -6.464*** 

(0.166) (0.062) (0.017) (0.000) 

Oman 
-2.114 -2.171 -5.380*** -5.371*** 

(0.239) (0.217) (0.000) (0.000) 

Saudi Arabia 
-1.991 -3.128 -6.701*** -6.918*** 

(0.291) (0.025) (0.000) (0.000) 

Kuwait 
-2.260 -2.439 -4.594*** -4.584*** 

(0.185) (0.131) (0.000) (0.000) 
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Iran 
-1.264 -1.159 -4.800*** -5.036*** 

(0.646) (0.691) (0.000) (0.000) 

Iraq 
-2.285 -2.199 -5.025*** -5.555*** 

(0.177) (0.207) (0.000) (0.000) 

1) Parenthesis indicate the p-value 

2) ***, **, and * denotes rejection of the null hypothesis at 1%, 5%, and 10% significance 

level respectively 

 

 

5.2.2 Cointegration results 

The unit root tests revealed that for all the subject countries, the GDP, oil 

consumption, and oil exports were an unstable time series. All the variables for each 

country were integrated in the same order, and thus, through the cointegration test, 

their long-term balance or unbalance could be tested. For the cointegration test, the 

Johansen cointegration test method (Johansen, 1988) was used, and for the test 

statistics, the likelihood ratio and trace statistics were used. The trace statistics has a 

non-standard distribution under the null theory, and its cointegration relationship, 

compared with the threshold of Osterwald-Lenum (1992), was tested. To explore the 

Middle East countries’ economic growth and long-term balance relationship factors, 

this study tested the cointegration relationships of the two variables of GDP and oil 

consumption on one hand and GDP and oil exports on the other. 

The results of the cointegration test are presented in Table (5.5). The Johansen 

cointegration test’s null hypothesis in the model involving the vector error 

correction expression is expressed as the rank  hypothesis in the first time 
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difference level variable vector’s parameter matrix (모수행렬? 모순행렬). This 

rank means the number of cointegration relation expressions between unstable 

variables. In the test of the GDP-oil consumption cointegration relationship, the null 

hypothesis ( ) that a cointegration relationship does not exist was rejected 

in the case of UAE, Bahrain, and Oman, while the null hypothesis (  ) that 

the number of cointegration relationships is under 1 was not rejected, thereby 

establishing a cointegration relationship. For Saudi Arabia, both the null hypothesis 

that a cointegration relationship exists and the null hypothesis that the number of 

cointegration relationships is under 1 were rejected at a 1% significance level. Thus, 

in the statistics for Saudi Arabia’s GDP and oil consumption, the number of 

cointegration relation expressions could not be determined. With this condition, it 

was conservatively assumed that a cointegration relationship was not established. 

For Kuwait, Iran, and Iraq, the null hypothesis that a cointegration relationship does 

not exist could not be rejected, suggesting that there is no cointegration relationship 

between GDP and oil consumption. The test of the GDP-oil exports cointegration 

revealed that for Saudi Arabia, Iran, and Iraq, the null hypothesis that a cointegration 

relationship exists was rejected while the null hypothesis that the number of 

cointegration relationships is 1 could not be rejected. Thus, for Saudi Arabia, Iran, 

and Iraq, a GDP-oil exports cointegration relationship was established. For Bahrain, 

both the null hypothesis that a cointegration relationship exists and the null 

hypothesis that the number of cointegration relationships is under 1 were rejected, 

suggesting that a cointegration relationship could not be tested. For UAE, Oman, 

and Kuwait, the null hypothesis that a cointegration relationship exists could not be 
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rejected, revealing that a GDP-oil exports cointegration relationship does not exist. 

Putting together all these, the countries where the existence of a GDP-oil 

consumption cointegration relationship was established were UAE, Bahrain, and 

Oman, and the countries where the existence of a GDP-oil exports cointegration 

relationship was established were Saudi Arabia, Iran, and Iraq. For Kuwait, the GDP 

was found to have no cointegration relationship with the oil consumption and oil 

exports. 

Table 5.5: Result of Johansen cointegration test. 

 
GDP and Oil Consumption GDP and Oil Exports 

     

UAE 13.66* 1.79 5.99 0.00 

Bahrain 21.08*** 4.72 17.92** 6.73** 

Oman 23.05*** 3.99 11.61 1.19 

Saudi Arabia 31.75*** 9.13*** 27.35*** 5.08 

Kuwait 9.24 2.47 6.17 0.19 

Iran 10.97 1.07 15.70** 3.32 

Iraq 5.08 0.38 15.20* 0.05 

1) ***, **, and * denotes rejection of the null hypothesis at 1%, 5%, and 10% 
significance level respectively 

2) Critical values of 1%, 5%, and 10% significance level are 20.04, 15.41, and 13.33 
respectively under the null hypothesis that rank is equal to zero 

3) Critical values of 1%, 5%, and 10% significance level are 6.65, 3.76, and 2.69 
respectively under the null hypothesis that rank is equal to or smaller than one. 

 

5.2.3 Granger causality test results 

When the tests of cointegration revealed that there is a long-term balance between 



95 
 

economic growth and oil consumption or oil exports, the Granger causality test was 

performed using the vector error correction model. When the existence of a long-

term balance relationship was not established, the variables’ time series underwent 

the first difference and was thus stabilized. Then, using the vector autoregression 

model, the Granger causality test of the relationships was performed. The vector 

model’s time lags  (시차) was determined based on BIC (Bayesian information 

criterion). 

The results of the Granger causality test of the economic growth-oil consumption 

and economic growth-oil exports relationships are presented in Table (5.6). The 

countries where causality existed between economic growth and oil consumption 

were UAE, Bahrain, Oman, Saudi Arabia, and Kuwait. For UAE, Bahrain, and 

Kuwait, both-direction economic growth-oil consumption causality was found; for 

Oman, economic growth-oil consumption causality; and for Saudi Arabia, oil 

consumption-economic growth causality. 

The countries where there was economic growth-oil exports causality were Saudi 

Arabia, Iran, and Iraq. For Saudi Arabia and Iraq, there was both-direction causality 

between economic growth and oil exports, and for Iraq, there was one-way causality 

between oil exports and economic growth. 

.Table 5.6: Result of Granger causality test. 

Country Hypothesis Causality 
Chi-squared 

statistics 
P-value 

UAE Economic Growth ↛ Oil Long-run 5.334** 0.021 
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Consumption 

Oil consumption ↛ Economic 

Growth 
Long-run 3.351* 0.067 

Economic Growth ↛ Oil 

Exports 
Short-run 0.000 0.994 

Oil Exports ↛ Economic 

Growth 
Short-run 2.435 0.119 

Bahrain 

Economic Growth ↛ Oil 

Consumption 
Long-run 2.897* 0.089 

Oil consumption ↛ Economic 

Growth 
Long-run 19.145** 0.000 

Economic Growth ↛ Oil 

Exports 
Short-run 1.029 0.310 

Oil Exports ↛ Economic 

Growth 
Short-run 0.423 0.516 

Oman 

Economic Growth ↛ Oil 

Consumption 

Short-run 0.198 0.656 

Long-run 22.949*** 0.000 

Strong 26.956*** 0.000 

Oil consumption ↛ Economic 

Growth 

Short-run 0.154 0.694 

Long-run 1.767 0.184 

Strong 2.983 0.225 

Economic Growth ↛ Oil 

Exports 
Short-run 0.313 0.576 

Oil Exports ↛ Economic 

Growth 
Short-run 0.012 0.912 

Saudi Arabia 

Economic Growth ↛ Oil 

Consumption 
Short-run 0.708 0.400 

Oil consumption ↛ Economic 

Growth 
Short-run 3.918** 0.048 
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Economic Growth ↛ Oil 

Exports 
Long-run 10.618*** 0.001 

Oil Exports ↛ Economic 

Growth 
Long-run 6.362** 0.012 

Iran 

Economic Growth ↛ Oil 

Consumption 
Short-run 2.459 0.117 

Oil consumption ↛ Economic 

Growth 
Short-run 2.507 0.113 

Economic Growth ↛ Oil 

Exports 
Long-run 0.369 0.543 

Oil Exports ↛ Economic 

Growth 
Long-run 13.206*** 0.000 

Iraq 

Economic Growth ↛ Oil 

Consumption 
Short-run 0.019 0.891 

Oil consumption ↛ Economic 

Growth 
Short-run 1.421 0.233 

Economic Growth ↛ Oil 

Exports 

Short-run 0.192 0.661 

Long-run 4.784** 0.029 

Strong 5.186* 0.075 

Oil Exports ↛ Economic 

Growth 

Short-run 10.496*** 0.001 

Long-run 12.310*** 0.000 

Strong 15.358*** 0.000 

Kuwait 

Economic Growth ↛ Oil 

Consumption 
Short-run 5.419* 0.076 

Oil consumption ↛ Economic 

Growth 
Short-run 6.375** 0.041 

Economic Growth ↛ Oil 

Exports 
Short-run 0.339 0.561 

Oil Exports ↛ Economic 

Growth 
Short-run 1.029 0.310 
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5.2.4 Rolling cointegration test 

The rustle of the Rolling cointegration test show that there are strong trends for both 

tow rustles causality between (GDP & oil consumption) and (GDP & oil exports) for 

UAE, BHR and Saudi Arabia. In the case of Saudi Arabia there is long – run 

equilibrium between GDP and oil consumption during different times in the periods 

(1991 – 2010). See table’s numbers C - 46 and C - 44. The case of UEA there is a 

long run equilibrium between GDP and oil consumption during the time (1996 – 

2010). See table number C – 43. Also for Bahrain there is long- run equilibrium 

between GDP and oil export during different times in the periods (1994 – 2010). See 

table number C-45. 

5.2.5 Rolling causality test 

Rolling causality test holding the window (15 years here), the causality tests are 

done recursively with the advancing starting and ending point. The shaded cells 

there is a cointegrated relationship between two variables. Thus, the causality tests 

(only for long-run) based on the VECM are done in these periods. Otherwise the 

causality tests based on the VAR models are done.  

The causality from oil consumption to economic growth has been noticeable since 

the period from 1985 to 1999 for Bahrain. Since the period from 1990 to 2004 there 

has been bidirectional causality between oil consumption and economic growth in 

Bahrain. The causality from economic growth to oil consumption of UAE has been 

significant almost every test periods. The test statistics under the null hypothesis that 
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there is causality from oil consumption to economic growth for Kuwait has 

decreased.  Saudi Arabia has had the bidirectional causality between oil 

consumption and economic growth recently. There has been no causality from oil 

exports to economic growth for Oman. There had been causal relation from oil 

exports to economic growth for UAE but the causality was disappeared. See tables 

numbers C – 47, 48, 49, and 50. 
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Chapter 6. Conclusions and policy Implication 

6.1. Summary  

This study considered the hypotheses on the Middle East countries’ economic 

growth-energy consumption relationships and their special characteristics, and 

performed an empirical analysis of the long-term balance relationships and causality 

between their oil exports and economic growth. For the targeted Middle East 

countries (UAE, Bahrain, Oman, Saudi Arabia, Kuwait, Iran, and Iraq), of the oil 

consumption and exports variables, the economic variables that have a long-term 

balance relationship with economic growth were determined, and their causality 

with economic growth was analyzed. 

Johansen cointegration testing classified the Middle East countries into three groups. 

The first group, where there was a long-term relationship between economic growth 

and oil consumption, consisted of UAE, Bahrain, and Oman. These countries’ 

economic growth did not have a long-term balance relationship with oil exports. The 

second group, where there was a long-term balance relationship between economic 

growth and oil exports, consisted of Saudi Arabia, Iran, and Iraq. These countries’ 

economic growth did not have a long-term balance relationship with oil 

consumption. The third group, where the economic growth had no long-term balance 

relationship with oil consumption or oil exports, consisted only of Kuwait .Table 

(6.1). 

The countries where there was a long-term balance relationship between economic 

growth and oil consumption did not have any short-term causality between 
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economic growth and oil exports. Meanwhile, of the countries where there was a 

long-term balance relationship between economic growth and oil exports, only 

Saudi Arabia had oil consumption-economic growth causality; the others had no 

short-term causality between economic growth and oil consumption. For Kuwait, 

where there was no long-term balance relationship with economic growth and the 

other variables, there was only short-term causality between economic growth and 

oil consumption. 

Table 6.1:  Classification of the Middle East countries based on the existence of long-rung 
equilibrium 

Long-run Equilibrium Countries 

Economic growth and oil consumption UAE, Bahrain, Oman 

Economic growth and oil exports Saudi Arabia, Iran, Iraq 

No equilibrium Kuwait 

 

There is a difference by country between economic growth and oil consumption and 

between economic growth and oil exports, and this difference is partly attributed to 

the oil reserve size and expansion. Figure 6.1. Illustrates a change in the targeted 

countries’ proved oil reserves. Table 6.2. presents the average annual increase rate of 

the oil reserves from 1990 to 2014, with the pre-1990 reserves increase rates 

excluded because the veracity of the 1980s’ second-half reserves expansion figures 

is being questioned, as indicated by Campbell and Laherrère (1998), Bentley (2002), 

etc. 

Figure 6.1. Shows that Saudi Arabia has the largest oil reserves among the targeted 

countries, and that only Iran and Iraq increase their oil reserves by an average of 1% 
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a year. These countries, which show a cointegration relationship between GDP and 

oil exports, have a relatively low risk against the oil-export-dependent economy 

structure, thereby presumably establishing a long-term balance relationship between 

economic growth and oil exports.Meanwhile, for UAE, Kuwait, Oman, and Bahrain, 

which have low oil reserves, the reserve increase rates did not establish a long-term 

balance relationship between economic growth and oil exports. This is presumably 

due to the relatively low risk against the oil-export-dependent economic growth. In 

particular, UAE, Oman, and Bahrain established a long-term balance relationship 

between economic growth and oil consumption, and their economic growth had no 

causality with their oil exports. This suggests that these countries develop their 

economies through industries other than the oil export industry. In particular, UAE, 

Bahrain, and Kuwait, where causality was found between oil consumption and 

economic growth, may suffer negative economic growth due to reduced oil 

consumption, suggesting that they need to closely examine the policy for oil product 

grants reduction, which many Middle East countries are currently implementing. 

Targeting the seven Middle East countries, this study found out which between oil 

consumption and oil exports has a long-term balance relationship with economic 

growth, and analyzed the causality between economic growth and such factor. The 

targeted Middle East countries were classified into the group where there is a long-

term balance relationship between economic growth and oil exports and into the 

group where there is a long-term balance relationship between economic growth and 

oil consumption. This makes this study meaningful. The results of this study can be 

used as the basic research data on the relationship between economic growth and 



103 
 

energy consumption for energy-export-driven countries that focus more on the 

suppliers than on the consumers. 

 

Figure 6.1: Crude oil proved reserves (Billions barrel, EIA. 
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Table 6.2: Average growth rate of crude oil proved reserves from 1990 to 2014. 

Countries 
Average growth rate of 

Crude oil proved reserves (%) 

UAE 0.00 

Bahrain -6.25 

Saudi Arabia 0.16 

Oman 0.67 

Kuwait 0.30 

Iran 2.49 

Iraq 1.54 

 

6.2. Key findings and policy implications 

In this study, it was found that there is long-run equilibrium and causal 

relationship among economic growth, oil consumption, and oil exports in the 

United Arab Emirates, Bahrain, Oman, Saudi Arabia, Kuwait, Iran, and Iraq. 

These countries were classified into three groups. The first group, whose 

economic growth was in a state of equilibrium with the oil consumption, 

consisted of the United Arab Emirates, Bahrain, and Oman. The second group, 

whose economic growth was in a state of equilibrium with the oil exports, 

consisted of Saudi Arabia, Iran, and Iraq. The third group, whose economic 

growth was not in a state of equilibrium with both the oil consumption and the 

oil exports, consisted only of Kuwait. The reform policies of these countries 

should focus on the following. 
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Regarding for the empirical study analysis result and, because the oil has 

contributed to economic development in United Arab Emirates, Bahrain and 

Oman, , the heavy dependence on oil leads to serious challenges since oil is an 

exhaustible resource and also, because of the instability of oil prices, the revenue 

from oil is uncertain and volatile. Hence, economic growth and the sustainable 

development strategy in the United Arab Emirates, Bahrain, Oman, Saudi 

Arabia, Kuwait, Iran and Iraq must be depend on economic diversification, 

which is contingent upon availability of adequate and appropriate skills and 

technologies. Moreover, we present other serious structural problems in the 

United Arab Emirates, Bahrain, Oman, Saudi Arabia, Kuwait, Iran and Iraq that 

are related to, structural imbalances in the labor market, duality between public 

and private sectors, growing unemployment, slowdown in economic growth, 

declining labor productivity and lack of incentives. Hence, the United Arab 

Emirates, Bahrain, Oman, Saudi Arabia, Kuwait, Iran and Iraq need to upgrade 

skill levels and motivate development of local technologies to narrow the 

technological gap and enhance economic development in the region. In our view, 

the upskilling of workers through enhancing the system of education and 

training and  encourage R&D activities and the adoption of appropriate foreign 

technologies and so motivate both the development of local technologies and the 

bridging of the technological gap. Moreover, skill upgrading will facilitate 

economic diversification, restructuring of the labor market, enhancing 

productivity of labor, and reducing dependence on foreign workers, duality and 

unemployment. 
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It is very important for these country adopt appropriate energy policy in order to 

promote economic growth. Since United Arab Emirates, Bahrain, Oman, Saudi 

Arabia, Kuwait, Iran and Iraq has a high oil exports, efficient use of oil and 

substituting with gas could be good Policy measures. 

Also, there is a need for the Saudi Arabia, Iran and Iraq to invest in research and 

development to promote innovations and use of renewable energy technologies 

and making renewable energy sources to be more plausible and reduce 

environmental degradation and heavy dependence on the exportation oil income.  

United Arab Emirates, Bahrain, Oman, Saudi Arabia, Kuwait, Iran and Iraq 

should offer a tax exempt on all imported renewable energy equipment and 

components. This will encourage the investors in the energy sector. There is also 

a need to create a legal framework that is conducive for growth and sustainable 

renewable energy utilization in the countries. 

In the Saudi Arabia, Iran and Iraq they should focus not just on the export of oil, 

but on increasing the proportion of downstream value-added products, for 

example the petrochemical, fertilizer and chemicals product. 

Over the longer term, the United Arab Emirates, Bahrain, Oman, Saudi Arabia, 

Kuwait, Iran and Iraq needs to prepare for the post-oil age. Technological 

changes could significantly affect demand for oil even before reserves run out. 

One of the first priority for each of United Arab Emirates, Bahrain, Oman, Saudi 

Arabia, Kuwait, Iran and Iraq should be to establish an RE agency that should  
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Take the leadership role in establishing RE strategy as part of the overall energy 

strategy for the countries in all its aspects. 

Focusing on areas of greatest comparative advantage—generally energy-

intensive industries— versus reducing dependence on hydrocarbons. 

Targeting most competitive industries versus a broad range of industries. 

Increasing the tax base versus maintaining low levels of tax to attract investors. 

Maximizing growth versus targeting growth to create jobs for nationals. 

Focus on energy alternatives may indeed begin to shift away from the sole 

reliance on oil and natural gas, towards a portfolio of energy options which 

includes renewable energy. 

New realities of the global oil market make more urgent the need to move away 

from the past growth models based on oil-driven government spending and 

sharing of oil wealth through subsidies and public employment for nationals. 

These models have led to low productivity growth and are not delivering 

adequately on jobs and diversification 

Diversification is facilitated by investment in renewable and alternative energy 

sources such as solar, carbon capture and storage, and clean technology. 

However, economic diversification is facing significant challenges across the 

region. United Arab Emirates, Bahrain, Oman, Saudi Arabia, Kuwait, Iran and 

Iraq suffer from weak institutions, lack of coordination between policymaking 

and policy implementation, small and ineffective private sectors, lack of 

innovation and limited investment in R&D, poorly skilled national workforces 

incapable of meeting the demands of the private sector, inefficient legal and 
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regulatory systems, and lack of accountability and transparency. Also severe 

implementation issues in the education, labor and trade sectors, as well as 

fundamental weaknesses in the United Arab Emirates, Bahrain, Oman, Saudi 

Arabia, Kuwait, Iran and Iraq economic structure, negatively affect economic 

diversification  

Support the institutions and policies implemented to promote diversification of 

the income for the countries’ economic diversification for sustainable and 

inclusive growth for United Arab Emirates, Bahrain, Oman, Saudi Arabia, 

Kuwait, Iran and Iraq. 

6.3 Recommendations for Further Research 

There is much further research that needs to be done in this field .using a 

regional panel framework may provide  additional insights  information 

regarding the impact of oil resources on the relationship between oil 

consumption and GDP and additionally the relationship between oil export and 

GDP. This information could provide policy-makers with better policy 

recommendations to set their future oil consume and export. 
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Implementation of TQM on Yemen`s 

Government. 
Field study of the Yemeni Ministry of Oil and Minerals  

MOM. 

Chapter 7. Introduction 

7.1 TQM overview 

In the global economy today, many companies resort to Total Quality Management 

to Gain competitiveness in the market place and it has become an essential part of 

Every Organization. TQM is an approach to doing business that attempts to 

maximize the competitiveness of an organization through the continual improvement 

of the quality of its products, Services, people, processes and environments. 

The element of TQM includes the following 

Strategically based, Customer focus internal and external, Obsession with  

Quality, Scientific approach to decision making and problem solving, long term 

commitment, Team work, continual process improvement, education and training, 

freedom. In the Yemeni environment Total Quality Management TQM is still a new 

issue for organizations, both in the public sector and the private sector. Thus, these 

organizations need to establish an appropriate strategy towards quality 

management  
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Focusing on the difficulties and barriers to the introduction and implementation of 

TQM in such culture. 

7.2 Research questions 

The problem that we are facing is… What is the possibility of studying the impact of 

implementing TQM on the HR functions at the Ministry of Oil and Minerals? 

The Problem Statement of this study can be answered by answering the 

following questions: 

1. What are the effects of implementing TQM on HR tasks in the Ministry of Oil 

and Minerals from the employees’ point of view? 

2. What strategic role will the human resources management play on the 

implementation? 

3. What kind of TQM implementation model should be developed in order to 

improve HR functions? 

7.3 Research objectives 

This research aims to achieve the following research objectives 

1- Implementation TQM can improve the management of the human resources 

in the Ministry of Oil and Minerals. 

2- To explore the effects of TQM implementation on Human Resources 

functions in the Ministry of Oil and Minerals 

7.4 Importance of the research 
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       There is a relationship between TQM and HR functions (Planning, Recruitment, 

Education & Training and Recognition & Reward).This research will lead to a better 

understanding of the relationship between TQM and HRM and the impact of the 

TQM implementation on the HR management functions. So the researcher in 

theoretical significance will emphasize the concepts of TQM and their relationship 

to the functions of human resources and aid the decision makers in MOM to apply 

TQM concepts as a tool to develop and manage human resources.  Also in the 

application significance the researcher will study the effect of TQM on the functions 

of human resources which should aid the corporation of the leadership in identifying 

the factors that impede the application of TQM. 

7.5 Research methodology 

The researcher will use the following resources: 

1. Secondary Resources: It contains internet, books, and theses. 

2. Primary Resources: researcher will design a questionnaire to collect data 

from the study’s sample. It would be like this: 

Part 1:-personal characteristics:  

ü Gender,  

ü Education,  

ü Management level and, 

ü Years of service. 

            Part 2:- Operational:  

ü Elements of QTM 

ü Functions of human recourse.   
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A. Sample of the Study: The sample of the study covered: 

B. Top management, middle management and lower management.  

C.  Number of employees. 

3. Study Population and Sample 

A simple of statistical population of managers and supervisors were selected for 

MOM (Adviser, General Manager, Manager, Head Section, Employ) .There are 100 

questionnaires were  distributed  to  employees  from  top  management  and  

Supervisory  level  . Out of   100 questionnaires, 63 were returned. 

4. Used statistical methods 

This study used the statistical analysis that have been reached through the use of the 

Statistical Package for Social Sciences (SPSS), where the seeker begins to address 

the description of the research sample is followed by a presentation of study 

questions, and then to Choose the hypotheses. 

7.6 Research Hypothesis 

The study will attempt to investigate the following hypotheses: -  

There is a statistically significant relationship between the total quality management 

and functions of human resources management 

7.7 Limitations 

This study is limited in the Ministry of Oil and Minerals in Yemen 

 The general department  
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The duration of this research will be from July to November. The study will attempt 

to investigate the following hypotheses 

There is a statistically relationship between the total quality management and 

functions of human resources management. 

The results of this research cannot be generalized to other ministries because this is a 

single case study on the Ministry of Oil and Minerals. 

7.8 Previous studies 

       Issouh study 2005: "The Impact of Human Resources Management Function 

on the Extent   of Applying total quality Management in independent 

institutions in Jordan" 

The study objective 

       This study was aimed at identifying the impact of HRM functions .Training, 

Motivating, Polarization, and Evaluation of performance and Planning for HR 

and the demographic and functional factors on the extent of TQM application 

in independent insinuations in Jordan. 

 

Nazzal Study 2008: "The Impact of Total Quality Management on the Human 

Resources Functions in Royal Jordanian Airlines”. 

The study objectives:- 

1. To estimate the impact of TQM application in RJ Human Resources 

functions. 
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2. To develop ways and techniques that can improve the management of the 

human resources in Royal Jordanian by applying the techniques and 

programs of TQM. 

3. To achieve a number of recommendations that may contribute to perform 

more efficiency. 

Brynnum 2006: "Total Quality Management – Aspects of 

Implementation and Human Resource" 

The study objective 

The overall aim of this study is to study the role and the aspects of the human 

resource department tasks in regards to an implementation of total quality 

management. 

The research methodologies of the study include a combination of a theoretical 

analysis through a critical perspective to the total quality management literature and 

an empirical study of the human resources management's role in an implementation 

of total quality management. The research was divided into two phases 

First phase, the critical investigation of the literature and the second phase, the case 

study of Grundfos Group. 

Second phase serves as an empirical study of the strategic human resource role in 

the implementation of total quality management. 

Donald study 2002: "A Mechanism for Implementing TQM based on 

Manufacturing Resource Planning Systems" 

This research contributes to the development of models and the mechanisms to 

initiate a change of operation in the organization towards TQM. 
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Chapter 8. Literature Review  
 

8.1 Previous studies 

       Issouh study 2005: "The Impact of Human Resources Management Function on 

the Extent   of Applying total quality Management in independent institutions 

in Jordan" 

Study objective 

This study was aimed at identifying the impact of HRM functions .Training,  

Motivating, Polarization, and Evaluation of performance and Planning for HR, and 

The demographic and functional factors on the extent of TQM application 

 In independent insinuations in Jordan. 

Study findings the main conclusions of the study were 

1. There is no relationship between the functions of the human resources 

management and the extent of applying total quality management that 

could be attributed to the variables education, qualification or 

management. 

2. There is a relationship between human resources planning and the extent 

of applying TQM in the independent public institutions in Jordan. 

3. There is a relationship between staff motivation and the extent of 

applying TQM in the independent public institutions. 
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4. There is a relationship between performance evaluation and the extent 

of applying TQM in the independent institutions. 

5. There is a relationship between polarization and appointment and the 

extent of applying TQM in the independent institution. 

6. There is a positive orientation towards applying TQM by the higher and 

middle managements in the independent institutions of Jordan. 

 

Study Recommendations 

1. To increase of the efficiency of human resource planning as one basic 

requirement for applying TQM. 

2. To adopt effective and flexible motivation system subject to continuing 

amendment and improvement due to its significance in applying TQM. 

3. To pay more attention to the process of evaluating employee 

performance due to its effective role on the extent of applying the TQM. 

4. To conduct training programs to clarify the concept of TQM and its 

expected benefits from them. 

 

Nazzal Study 2008: "The Impact of Total Quality Management on the 

Human Resources Functions in Royal Jordanian Airlines”. 

Study objectives 

4. To estimate the impact of TQM application in RJ Human Resources 

functions. 
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5. To develop ways and techniques that can improve the management of the 

human resources in Royal Jordanian by applying the techniques and 

programs of TQM. 

6. To achieve a number of recommendations that may contribute to perform 

more efficiency. 

Study findings, the most important findings were 

1. There is a strong relationship between the TQM elements and HR functions 

in RJ. 

2. RJ employees believe that HR training is the most important function. 

3. There are differences between TQM and HR functions related to the 

Demographic Variables Gender, Education and Years of service in RJ. 

4. There is no significant difference between TQM and HR functions related 

to the Management level at RJ. 

 

Study Recommendations - The main recommendations of the study were 

1. RJ top management should adopt TQM in all its administrative and 

technical operations; mainly in all HR functions in order to prepare the 

proper environment to improve performance. 

2. HR department should implement TQM based training programs to upgrade 

the individual and organizational performance and profitability. 
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3. HR department should exert more effort on the recruiting processes, in order 

to employ and keep champions/ or potentials as assets, which will upgrade 

the organization and employee performance. 

4. HR department should develop and implement a fair and attractive 

"Incentives & Rewards system" in order to offer a good working 

environment and increase the employee's performance. 

 

Brynnum 2006: "Total Quality Management – Aspects of 

Implementation and Human Resource" 

The study objective 

The overall aim of this study is to study the role and the aspects of the human 

resource department tasks in regards to an implementation of total quality 

management. 

The research methodologies of the study include a combination of a theoretical 

analysis through a critical perspective to the total quality management literature and 

an empirical study of the human resources management's role in an implementation 

of total quality management. The research was divided into two phases:- 

First phase, the critical investigation of the literature and the second phase, the case 

study of  Grundfos Group. 

Second phase serves as an empirical study of the strategic human resource role in 

the implementation of total quality management. 

Study findings: - The main conclusions of the study were 
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· The theoretical analysis imply that building a quality culture would require a 

matching human resource strategy, which would involve the human 

resources management, the organizations way of working as well as the 

human resources policies and practices 

· The empirical analysis shows that the implementation of total quality 

management has posed quite a lot of human resources challenges to human 

resource employees such as, motivating knowledge workers, obtaining 

employees satisfaction, overcoming communication barriers, solving 

problems associated with vastness of the organization. 

Donald study 2002: "A Mechanism for Implementing TQM based on 

Manufacturing Resource Planning Systems" 

This research contributes to the development of models and the mechanisms to 

initiate a change of operation in the organization towards TQM. 

After testing those models and mechanisms, the research emphasizes the following 

key points to achieve competitive advantage: 

· The importance of having long term planning strategy. 

· The importance of Training and Education. 

· The importance of Continual Improvement and Bench Marking. 
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8.2 Principles of TQM 

8.2.1 Introduction 

Total Quality Management is a philosophy and practice of management that aims to 

enhance customer satisfaction through continuous improvement of products or 

services quality. Increasingly, organizations are recognizing the strategic importance 

of quality management and have arrived at the conclusion that effective quality 

management can enhance  their  competitive  abilities  and  provide  strategic  

advantages  in  the  market place (Anderson, Rungtunsunatham & Schroeder, 1994). 

According to  Mehra  et  al  (2001)  cited  in  Mehra  &  Agrawal  (2003),  there  are  

key attributes that are essential for an effective total quality implementation. In the 

human resources  dimension,  the  authors  found  that  teams,  incentives  and  

training  are indispensable. At the employee level, empowerment, recognition and 

reward systems play a crucial role in the success of quality systems. With regard to 

the management side, there should be a total management commitment to a high 

quality with a visionary leadership, participative management, the development of 

quality standards and a strong commitment to customer satisfaction (Barczyk, 2000). 
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8.2.2 The Roots of TQM 

Deming, Juran and Crosby are the most famous gurus for TQM but Feigenbaum and 

Ishikawa have been as important as the others regarding to define the scope of TQM 

(Rao, et al., 1996). These authors wrote about the TQM even though did not use the 

term TQM (Boaden, 1997).TQM become a national concern in the united state in the 

1980 primarily as a response to Japanese quality superiority in manufacturing 

automobiles and other durable goods such as room air conditioners (Chase, et al., 

2006:320).  After the industrial revolution of the nineteenth century and the 

computing revolution of the early 1980,s “we are now without doubt in the midst of 

quality revolution” (Oakland, 1989, in Wilkinson, et al., 1998 ) ., but with Armand 

V. Feigenbaum’s book “Total Quality Control”    from 1951, It can be said that he is 

the first one who came up with this big subject. And the other authors who wrote 

about TQM recognized that his work were the first approaches for TQM. 

 

8.2.3 Definitions of TQM 

To understand the Total Quality Management, we must first understand quality. It 

has been defined in a number of different ways when viewed from a consumer's 

perspective: it means meeting or exceeding customer expectations. Total quality is 

an approach to doing business that attempts to maximize organizations 

competitiveness through the continual improvement of the quality of its products, 

services, people, processes and environments (David, et al.2006). TQM means 

different things to different people. Numeral definitions for TQM are given below:- 
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1. TQM is an organization -wide approach to continuously improving the 

quality of all the organizations, processes, products and services (Kotler & 

keller 2006:147). 

2. TOM is a continuing process that involves all functions of the organization 

and generally the effective programs of TOM. (Boone, et al., 1998). 

3. Juran Institute defined the TQM as the set of management processes and 

systems that create delighted customers through empowered employees, 

leading to higher revenue and lower cost (Juran, 1999). 

4. TQM is the mutual cooperation of everyone in an organization and 

associated business processes to produce products and services which meet 

and, hopefully, exceed the needs and expectations of customers" (Dale, et al., 

1999:9). 

5. TQM is an operational philosophy committed to customer satisfaction and 

continues improvement (Wheelen & Hunger.2000:255). 

6. Juran Institute defined the TQM as the set of management processes and 

systems that create delighted customers through empowered employees, 

leading to higher revenue and lower cost (Juran, 1999). 

7. TQM is an organization -wide approach to continuously improving the 

quality of all the organizations, processes, products and services (Kotler & 

keller 2006:147). 
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8. TQM managing the entire organization so that it excels on all dimensions of 

products and services that are important to the customer (Chase, et al., 

2006:320). 

9. TQM is defined as both a philosophy and a set of guiding principles that 

represent the foundation or a continuous improving organization 

(Besterfield et al., 1999: 1). 

8.2.4 Principles of TQM 

Deming summarized 14 points that a company needs for working with a successful 

quality management at all organizational levels (Rao, et al., 1996). Juran’s concept 

comprised the managerial dimensions of planning, organizing and controlling, and 

focused on trying to reach quality improvement. He established ten steps for quality 

improvement. The third guru Feigenbaum created four points which were 

indispensable for a good quality management. Today, it is known that these authors 

wrote about quality control in general, and not only specified on TQM (Ross, 1993). 

The six key principles of TQM  list  by Besterfield et al., which are as follows 

(Besterfield et al. 2003):- 

1- Management commitment. 

2- Customer Sati satisfaction.  

3-Employee Empowerment. 

4- Continual Improvement. 
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5-Treating Suppliers as partners. 

6- Establish Performance Measures for the processes. 

8.2.4.1 Management commitment 

The top management and the entire staff of an organization must be committed to 

the improvement of quality in all aspects of their operations (Barczyk, 2000). 

According to  Anderson,  Rungtunsunatham  &  Schroeder  (1994),  there  should  

be  a  visionary leadership  stating  the  role  of  top  management  in  defining  a  

long-range  quality oriented  vision  of an  organization,  implementing  a  plan  of 

action and inspiring and motivating the entire organization towards the fulfillment 

of this vision. With regard to the management initiatives linked to quality practices, 

there should be adequate control throughout the supply chain.  In  some  situations,  

it  may  require extension of the company’s supply chain to include internal 

production of some raw materials  and  /  or  components,  reliable  transportation  

and  assuring  timely communication along the value chain (Mehra & Agrawal, 

2003). According to Juran and Godfrey, The organization's vision, mission, and 

objectives should be clearly defined by senior management, then clearly 

communicated throughout the organization because organizations workforce needs 

to understand clearly the organization’s vision, mission, and objectives. (Juran & 

Godfrey., 1999) 
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8.2.4.2 Customer satisfaction 

The  measurement  of  customer  satisfaction  often  has  been  based  on  a  

customer’s perception  of the quality of the products and services. Company 

reputation is in fact major contributor of perceived quality.  Its powers come from an 

unstated analogy .that the quality of products manufactured by a company today is 

similar to the quality of products it manufactured in earlier periods (Garvin, 1988). 

Customer satisfaction as stipulated  by  Anderson, Rungtunsunatham  &  Schroeder  

(1994),  is an  instrumental motivational  force  to  quality  improvement  behind  

Deming’s  approach  to  quality Management. Every function in an organization has 

an internal customer and each person in a process is considered a customer of the 

preceding operation. Full customer satisfaction is achieved through perfect processes 

in all areas of the organization. A total quality approach is applied, which includes 

all processes and functions, as well as the involvement of everyone in the 

organization (Juran & Godfrey., 1999). 

8.2.4.3 Employee involvement 

A central part of the TQM philosophy is developing a system in which there is a 

high degree of  employee participation both at  the  bottom and in the middle levels  

of an organization  (Lawler,  1986  cited  in  Barczyk,  2000).  It involves giving 

employees responsibility for quality and the authority to make decisions. According 

to Anderson, Rungtunsunatham & Schroeder (1994), there should be collaboration 

among different individuals, groups, where all entities are engaging in non-

competitive, mutually beneficial, win-win activities. Good, truthful   and frank two-
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way communication is an essential process in quality management. Communication 

is the glue that binds an organization's efforts vis-à-vis total quality management. 

Communication channels in a quality oriented organization flow upward, downward 

and laterally.  Ineffective communication will doom the cleverest of quality 

management initiatives (Brocka and Brocka, 1992). 

To involve employees in the quality programs Total quality management programs 

three components usually used (1) Empowerment (2) Training, (3) Teamwork 

(Boone & Kurtz 1998). 

· Employee empowerment: - is the practice of giving employees authority to 

make decisions about their work without supervisory approval (Boone & 

Kurtz 1998:59). For employees to have the authority and opportunity to 

maximize their contribution organization must so arrange affairs that (Juran 

& Godfreyin 1999:424):- 

- Individual authority, responsibility, and capability are consistent. 

- Barriers to successful exercise of authority have been removed. 

- The necessary tools and support are in place. 

· Employee training: -The importance of quality and plans for achieving it 

should influence integrated employee training programs. Properly trained 

employees need to know more than just how to perform their job duties; 

they also need complete information about the organization's goals, 

strategies, and tactics. Additionally, their training must prepare them to 

recognize and fill customer need and expectations. 
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· Teamwork: - The final component of employee involvement in TOM is 

teamwork. A team is a small number of people with complementary skills 

who commit themselves to a common purpose. A work team generates 

positive synergy through coordinated effort. Their individual efforts result in 

level performance that is greater than the sum of those individual input. 

(Robbins & Judge 2007:339). 

 

8.2.4.4 Continual improvement 

The concept of continuous improvement is receiving increased attention in part due 

to the inherent character of global competition that thrives upon the progress of 

product quality (Garvin, 1988). Continuous improvement links higher quality to 

lower costs and higher market share (implying more satisfied and loyal customers) 

and provides organizations with the rationale for engaging in continuous 

improvements in quality. It entails better and better quality with less and less 

variation. Cost of quality must be kept at an acceptable level. If the cost is too high, 

it may have significant implications with regard to competitive pricing. Cost of 

quality includes costs of conformance and non-conformance (Mehra & Agrawal, 

2003). Innovation  is also  integral to both  the concept  of  continuous  improvement;  

Deming  advocated  an  incremental  innovation over  a  wider  span  of  the  product  

life  cycle,  which  makes  it  difficult  for  rival companies to copy (Deming, 1986). 

The role for the employees is to assist…. to eliminate errors in products or processes 

and also to give the worker a chance to use the brains and make them contribute to 

continuous improvements within their organization (Lillrank & Canoe 1989, p.29). 
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8.2.4.5 Treating suppliers as partners  

According to Juran and Godfrey in Planning for supplier relations is the activity of 

identifying customer needs and analyzing and developing a sourcing strategy to 

meet those needs. They also argue that in earlier decades, it was common for 

customers to contend that “the supplier should solve his quality problems.” Now 

there is growing awareness that these problems require a partnership approach based 

on (Juran & Godfrey 1999):- 

- Establishing mutual trust. 

- Defining quality in terms of customer needs as well as specifications. 

- Exchanging essential data. 

- Direct communication at the technical level as well as the commercial 

level. 

 

8.2.4.6 Establish performance measures for the processes  

The performance measures should be reflected through top management 

commitment, customer involvement and satisfaction, employee involvement and 

empowerment, customer–supplier relationships, and process improvement and 

management (Low, et al., 2004). Therefore Measure the processes help in evaluating 

the continuous improvement activities in the organization. 

There are three type of measures as following (Tenner & DeToro  2007):- 
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1. PROCESS 

Measure of efficiency quantified the resources consumed in the process relative to 

minimum possible levels .efficiency is about doing things right contrasted to 

effectiveness, which is about doing the right things. Three categories of efficiency 

measurement:- 

1- Cost measures try to minimize the resources consumed in the process 

2- Variation measures try to eliminate the waste associated with adding fat and 

contingency into plans. 

3- Cycle time measures try to reduce the total elapsed time required to 

transform inputs into outputs 

 
2. Output 

Measures of process effectiveness quantify the ability of a process to deliver 

products or services according to their specifications. Process effectiveness is 

measured by examining the products and services when they are produced and is 

referred to an output measure. Measures of output effectiveness can be obtained only 

after products or serves are delivered. Thus measurement of the output reveals to 

what is delivered to the customers. 
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3. Outcome 

A measure of outcome quantifies the ability of outputs to satisfy the needs of their 

customers and represents the ultimate performance measures. It can be measured in 

either two ways: 

1- Product/services effectiveness: This measure determines how well the products 

or serves perform in the customer's process. 

2- Customer satisfaction: This measure determines how well each product and 

services satisfy the customer needs and meets or exceed the customer 

expectations. 

What was mentioned in the theoretical framework about TQM is a summary of what 

has been written in that field. Variations in the principles of TQM exist among 

different authors yet the researcher has chosen those elements given their direct 

relationship and impact on the roles and responsibilities of Human Resources, which 

is aligned with the focus of this paper on the impact of TQM on Human Resources:- 

1. Management commitment. 

2. Customer Satisfaction. 

3. Employee Involvement 

4. Continual Improvement. 
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8.3 Human resource management 
 

Human Resource Management is a planned approach to managing people effectively 

for performance.  It aims to establish a more open, flexible and caring management 

style so that staff will be motivated, developed and managed in a way that they can 

and will give of their best to support departments' missions.  [H16/E-HRMGuide-

web.doc] 

The human resource functions are a particular policies or programs that assist firm to 

achieve its strategic goals (Mejia, et al., 2004) as showen in figure (8.1) .Planning, 

Recruiting and Selection, Training , and Recognition and Reward are basic HR 

functions (Noe, et al., 2006 ). Such functions will be described in the following 

text:- 

8.3.1 Planning 

Human Resource planning or personal planning is the process an organization uses 

to ensure that it has the right number and the right kinds of people to deliver a 

particular level of output or services in the future (Mejia, et al. 2004:137).The 

personal planning defined as the process of deciding what positions the firm will 

have to fill, and how to fill them (Dessler 2005:152). 
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Figure 8.1: 

HR/ Planning process 

 

 

 

 

 

 

 

 

 

Source: Mejia, etal. 2004. 

 

Develop the HR objectives 

The human resources planner must know the organizational goals –long and short 

term. This including the organization's overall objective, such as sales, markets, 

growth and service, as well as the strategies developed to achieve these objectives. 

Employment paling should be an integral part of the firm's strategic and HR 

planning process (Dessler 2005). Plans to enter new businesses, build new plants, or 

reduce costs all influence the types of positions the firm will need to fill. The 

Appraise and control the HR plan 

 

Develop the HR objectives 

Forecast demand 

Forecast supply 

Develop the HR plan  

Implement the HR plan  



133 
 

implementation of the new strategies and policies often calls for new human 

resource management priorities and a different use of personal. Such staffing issues 

can involve hiring new people with new skills , firing people with inappropriate or 

substandard skills, and/or train existing employees to learn new skills (Wheelen & 

Hunger.2008:240 ). 

Forecast demand 

Forecast demand essentially a forecast of human resource needs required to address 

the objectives set on the development of HR. Organizations use many techniques to 

predict labor demand based on revenue forecasting first, than the size of the staff 

required to achieve sales volume. 

Forecast supply 

In this step organizations examine the current resources and determent what are 

available and estimating of like supply of both inside and outside candidates. The 

main task on forecasting the supply of inside candidates is determining which 

current employees might be qualified for the projected openings, forecasting the 

supply of outside candidates emerge if there won't be enough inside candidates to 

fill the anticipated openings or go outside for any reason (Dessler 2005). 

Develop the HR plan 

Reconciles between Forecast demand and Forecast supply is by developing a plan to 

match human resource demand with supply .Mejia, et al. (2004) set questions asked 

during reconciliation where are the gaps between the number of employees and 

positions that are available? What strategies should we adopt to lose these gaps? 

These strategies may be long- term such as (training or develop new reward policies) 
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Implement the HR plan 

Implementation covers at least four different human resource activity areas: supply, 

use, development, and policies. Each of these broad areas includes a range of more 

specific activities (Mejia, et al. 2004:138). 

Appraise and control the HR plan 

Every activity that goes into the implementation of HRP has to be assessed against 

specific objectives and approved key result areas. Objectives such as reducing a 

labor surplus, or increase the number of employees by 20% in a certain department. 

8.3.2   Recruitment and selection 

Staffing (recruitment, selection, and utilization): Going beyond screening largely or 

exclusively on technical job skills to looking for recruits with interest and skills in 

teamwork, problem solving and quality improvement; looking at employees’ fit with 

the larger organization rather than with a particular job; emphasizing the ongoing 

development and effective utilization of the organization’s human resources (Juran 

& Godfrey1999:819) 

Recruitment is the process of generating a pool of qualified candidates for a 

particular job (Mejia, et al. 2004:141). Recruitment program objective seek to ensure 

that organization's database of qualified applicants is effective when a vacancy arise. 

Effective recruitment is consequently important. According to Recruiting is a more 

complex activity than the most managers think it is. It does not as just involve 

placing ads or having several sources of recruitment such as (career officers, 
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agencies of unemployed and advertising via agents), Recruitment efforts should 

make sense in terms of the company's strategic plan (Dessler 2005). 

Selection is the process of making a hire or no hire decision regarding each applicant 

for job (Mejia, et al., 2004:141). Careful Selection is importance, it is significance to 

selecting the right employees for the following reasons (Dessler 2005): 

– Organizational performance always depends in part on subordinates 

having the right skills and attributes. 

– Recruiting and hiring employees is costly. 

– The legal implications of incompetent hiring 

Poor hiring decisions are likely to cause problem from the outset. Unqualified 

worker will probably require closer supervision and direction. In the other hand they 

may provide incorrect or poor services to the customers that prompt complaints or 

loose of business (Mejia, et al. 2004). An interview is the most common selection 

tool used in organizations. The interview defined as procedure designed to obtain 

information from a person through oral responses to oral inquiries (Dessler 2005). 

Selection and development are important not only to ensure that people with the 

right mix of skills and future promotion (Wheelen & Hunger 2000:243). The next 

paragraph will focus in the conceptual framework in the training. 
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8.3.3 Training 

The significance and value of training has long been recognized. Consider the 

popular and often repeated quotation, “Give a person a fish and you feed him for a 

day. Teach a person to fish and you feed him for a lifetime ( McClelland.2002). The 

training defined as the process of teaching new employees the basic skills they need 

to perform their jobs (Dessler 2005:270). Also training define as the process of 

providing employees with specific skills or helping them correct deficiencies in their 

performance ( Mejia, et al. 2004:225). Nowadays, companies are adopting high-

leverage training which links training to strategic business goals, training has to 

make sense in terms of the company's strategic goals (Dessler 2005). A well 

instructional design process of training program flows from the strategic goals of the 

company and the affective training can raise the performance and the organization's 

potential (Mejia, et al. 2004).   Five basic process of training program explain as 

following (Dessler 2005):- 

1- Needs analysis: Identify job performance skills needed, assess prospective 

trainees' skills, and develop specific, measurable knowledge and performance 

objectives. The performance problems, job redesign, apply new technologies, 

internal and external customer requests, develop new products are key points to 

determine if training is necessary or not. 

2- Instructional design: Produce the training program content, including 

workbooks, exercises, and activities. 

3- Validation: Presenting (trying out) the training to a small representative 

audience.Ensuring transfer training to employees and do they have the 

motivation and skills to master the training content. 
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4- Implement the program; actually training the targeted employee group. 

5- Evaluation: assesses the program’s successes or failures. 

8.3.4 Recognition and reward 

Most employees believe that they should be rewarded to recognize their relative 

performance. also they believe that those who work harder and produce more should 

rewarded so if the employee see that pay is not distributed on the basis of merit, they 

more likely to lack commitment to the organization and look for another job 

elsewhere (Mejia, et al. 2004). This reflects how the pay system is vital to employee 

morale and productivity. Employee compensation is all forms of pay or rewards 

going to employees and arising from their employment and it has two main 

components (Dessler 2005:390):- 

 

Ø Direct financial payments: Pay in the form of wages, salaries, incentives, 

commissions, and bonuses. 

Ø Indirect financial payments: Pay in the form of financial benefits such as 

insurance. 

 

In deciding what to pay employees, and how to pay them, management must make 

strategic decision (Robbins & Judge 2007). Rewards should be dependent on the 

performance appraisal of employees. Management should produce an aligned 

reward strategy, compensation manager should write the policies in conjunction 

with top management, in a manner such that the policies are consistent with the 

firm’s strategic aims (Dessler 2005). 
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In the human resource theoretical framework, the four HR functions in point view of 

the researcher play a crucial role in the success of quality systems. In order to focus 

on the impacts of TQM principles on HRM The following section will illustrate the 

relationship between the TQM and the HRM. 

 

8.4 The relationship between TQM and HRM 

Total quality management (TQM) and human resource management (HRM) have 

been an important theme in management and business research for the past few 

decades due to its potential to affect a range of organizationally and individually 

desired outcomes (Boon, et al., 2007). Implementation of total quality management 

may sound like a well-executed strategy in the organizations. the constraints that 

face the implementation of TQM such  as improper planning, inability to change 

organizational culture, lack of continuous training and education, isolated 

individuals and departments and inadequate use of empowerment and team work 

which all issues related to HRM are barriers of TQM implementation, these clarify 

that there is a strong relationship between TQM and HRM(Nazzal 2008). 

providing high quality HR service can become the channel for a proactive approach 

to quality improvement because TQM system includes internal departments such as 

the HR department itself from this point HR management can be a role model in the 

quality improvement effort by developing their own systems to collect internal 

customer data that reflect key quality factors.( Kemelgor, et al. 1995). 

TQM has both a "hard" and a "soft" sides, Hard sides of TQM emphasize on 

accurate data collection and measurement. In addition, the hard sides involve series 
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techniques of production which include statistical process control, design processes 

and procedures of the organization. And that the "soft" side emphasizes on HRM in 

the organization (Wilkinson 1992). Therefore, the researcher will Summarizes the 

relation between TQM and HRM as the following:- 

TQM has clear impact on the human resources whether in terms of top management 

commitment that encourages the employees to follow top managers` direction and 

way of working toward quality development or in terms of employees’ 

empowerment to take greater efforts concern quality. in the other hand customer 

focused concept is the heart of TQM which means that every organizational activity 

should be evaluated and analyzed to determine if it contributes to meeting customers’ 

needs and expectations .Thus the goal of any member of staff in an organization is to 

make sure wither  the quality meets the customers' expectations. . Another 

requirement of TQM is continuous improvements which is a process of constantly 

studying and making changes in work activities to improve the quality, timeliness, 

efficiency and effectiveness that licking directly to the HRM. 
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Chapter 9. The case study 

Yemen Ministry of Oil and Minerals 

9.1 Introduction 

This  study was conducted in the Yemen ministry of oil and minerals  .In order to 

carry out the study, plant visits were made by the researcher on June , 2010, during 

these plant visits, further data were obtained. 

9.2 MOM History 

Establishment 

The ministry of oil and mineral was established in 1978 as a general corporation of 

oil and gas and in 1986 the ministry was formatted and according of the hierarchy of 

the ministry department  as shown in figure(9.1) it consist of 12 general department 

as the following( * ):- 

1- The general department of the minister office. 

2- The general department of controlling and inspection. 

3- The general department of planning and statistics. 

4- The general department of oil accounting. 

5- The general department of gas affairs. 

6- The general department of yemennnization. 

7- The general department of financial affairs. 
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8- The general department of human resources. 

9- The general department of projects. 

10- The general department of oil media. 

11- The general department of public relationships. 

12- The general department of legal affairs. 
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 Ministry of Oil and Minerals structure 

(*) presidential decree no.40 on the regulations of the ministry of oil and minerals, Yemen, sana’a February 16,  

2000. 

 

 

 

Figure 9.1:    
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9.3 Objectives and specializations 

The objective of the ministry is the management and development of oil, gas and 

mineral resources sectors according to the laws, constitution, the social and 

economic development, and the influential decisions. In order to achieve this, the 

ministry practices the following policy: 

 

1) Creating strategies and politics. 

2) Putting the directions that are concerned with the marketing and exporting 

of crude oil, gas and minerals. 

3) Putting and executing the strategic plans to reserve enough oil substitutes. 

4) Making special studies to provide the needs of the local market for all the oil 

products and the primary and medial crude. 
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9.4  Minister’s duties and specializations 

In general the minister attends to supervising all the ministry’s affairs and 

instructing the sequent authorities, co-operations and companies especially the 

following: 

1- The minister leads the ministry in all fields of activities and he is the chairman. 

2- He makes the guidelines for his subordinates and the employees of the ministry 

and those of the sequential -He makes the necessary instructions for managing 

and planning the ministry’s missions by making decisions and orders. 

3- 3-He supervises the plan of the ministry within the minister's cabinet. 

9.5 Vice minister’s duties and specializations  

1-Helps the minister with his duties. 

2-Acts instead of the minister during his absence such as attending the 

meetings of the ministers’ cabinet. 

3-Does the jobs that the minister asks him to do. 

4-Does different activities such as counseling with agents and general 

managers. 
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9.6 Deputy’s duties and specializations 

1-Directly supervises the executions of the duties and jobs of the general 

managements of the ministry according to the laws. 

2-Coordinating between the general departments so as to achieve the basic goals of 

the ministry. 

3-The daily follow up of the program of the managements. 

4-Coordinating between the general departments and those that are under his 

supervision. 

9.7 Forming the ministry’s council and its objectives 

The ministry’s council is made up of: 

The minister. 

The vice minister. 

The deputy minister. 

Ministry’s counselors, and 

Directors of the general departments. 

9.8 The council’s objectives are 

The yearly plan of the ministry, 
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The economical and research plans, 

The financial plans, 

Developing the ministry’s objectives. 

9.9 Ministry’s general departments’ tasks and specialties 

 

1- General department of planning and statistics and it does the 

following tasks and competences 

· Participating in putting the information and statistical system of the ministry. 

· Collecting information from the units. 

· Notifying the state about the index of its major plans and the concerned 

units. 

· Estimating the needs of the ministry according to the main plan. 

2 - General Department of oil accounts and it does the following tasks 

and competences 

· It reviews the expenditure accounts and costs for companies operating in the 

field of oil exploration and production. 

· Provides advice to people responsible when discussing the work programs 

and budgets with the oil companies. 

· Examination of reports received from the oil companies regarding their 

purchases during exploration and production. 
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· Develop proposals for the preparation of auditors and accountants, 

specialists in the field of oil accounts. 

3 - General Department of gas affairs 

It practices the following tasks 

· The preparation of draft replies to private correspondents 

        Regarding gas projects. 

· Revision and audition of gas projects. 

· Processing and coordinating the participation of representatives from the 

government side in the boards of companies that implement gas projects 

and analysis of the topics on the agenda. 

· Coordinating with the consulting firm specialized in the field of gas that 

can be contracted by the ministry to offer advice or service or the 

required study.  

4 - General Department of Yemennization 

It holds the following tasks 

· Study plans, work force for companies operating in the 

 Field of oil, gas and minerals. 

· Specifying the functions which are available to Yemeni staff in 

 The administrative, technical and professional areas. 

· Study of the recruitment system used in the oil companies. 

· Evaluation of the different levels of employment in the 

 Oil foreign companies and Coordinating   representatives from the ministry 

to attend as observers. 
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5- General Occupational Safety and Building Security Administration 

and its tasks 

·        Participate in the preparation of the required legislation in the areas of 

safety and industrial security. 

· Coordination with other relevant health and safety professionals. 

· Participate in the investigation of occupational injuries 

 And disclosure of reasons. 

·     Coordination with the competent authorities regarding  

The application of the Facilities Protection.  

 

6- General department of Oil Media and its tasks 

· Develop plans and programs for oil and metal flags.  

· Follow-up of published studies and specialized research in  

The areas of oil, gas and minerals. 

· Preparations for the conferences and press releases requested  

By the leadership of the ministry. 

· Proposal to participate in the periodicals and  

Specialized publications in the field of oil, gas and minerals.  
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7- General Department of projects it's tasks and competences are the 

following 

· Conducting studies and surveys to determine the crisis of development 

projects in accordance with the agreements and the General Development 

Plan.  

· The proposal of construction projects for the Ministry of crisis. 

· Participate in the preparation of feasibility studies and investment budgets 

for projects related to the activities in the ministry.  

· Participate with the General Administration of Financial Affairs in the 

development of plans and operational programs.  

8 - General Department of Financial Affairs 

Its tasks are following 

·  Preparing the annual draft budget for current expenditures. 

·   Quarterly programs to implement all the terms and budgets of  

The Ministry.  

·  Management and conduct of financial affairs relating to the  

Daily activity of the Ministry.  

· Preparation and implementation of programs for maintenance of 

buildings and property of the Ministry. 
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9 - General Department of human resources 

It's tasks are the following 

· Career preparation of the plan's annual labor force in the Ministry.   

· Preparation of monthly payroll and allowances and all  

Other receivables.  

Address issues relating to the appointment, assignment, 

 Transfer, resignation and relief workers or laid off.  

· Preparing a job description for the Ministry 
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Chapter 10. Methodology  

10.1 Importance of the research 

       There is a relationship between TQM and HR functions (Planning, Recruitment, 

Education & Training and Recognition & Reward).This research will lead to a better 

understanding of the relationship between TQM and HRM and the impact of the 

TQM implementation on the HR management functions. So the researcher in 

theoretical significance will emphasize the concepts of TQM and their relationship 

to the functions of human resources and aid the decision makers in MOM to apply 

TQM concepts as a tool to develop and manage human resources.  Also in the 

application significance the researcher will study the effect of TQM on the functions 

of human resources which should aid the corporation of the leadership in identifying 

the factors that impede the application of TQM. 

10.2 Research methodology 

The researcher will use the following resources 

Ø Secondary resources: It contains internet, books, and theses. 

Ø Primary resources: researcher will design a questionnaire to collect 

data from the study’s sample. It would be like this 

Part 1:-personal characteristics 

ü Gender,  

ü Education,  

ü Management level and, 

ü Years of service. 
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            Part 2:- Operational 

ü Elements of QTM 

ü Functions of human recourse.   

 

D. Sample of the Study: The sample of the study covered 

E. Top management, middle management and lower management.  

F.  Number of employees. 

10.3 Study population and sample 

A simple of statistical population of managers and supervisors were selected for 

MOM -  Adviser, General Manager, Manager, Head Section, Employ .There are 100 

questionnaires were  distributed  to  employees  from  top  management  and  

Supervisory  level  . Out of   100 questionnaires, 63 were returned. 

10.4 The used statistical methods 

This study used the statistical analysis that have been reached through the use of the 

Statistical Package for Social Sciences (SPSS), where the seeker begins to address 

the description of the research sample is followed by a presentation of study 

questions, and then to Choose the hypotheses. 
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10.5 Limitations 

This study is limited in the Ministry of Oil and Minerals in Yemen   

The general department. 

The duration of this research will be from June to December. The study will attempt 

to investigate the following hypotheses 

There is a statistically relationship between the total quality management and 

functions of human resources management. 

The results of this research cannot be generalized to other ministries because this is a 

single case study on the Ministry of Oil and Minerals. 
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Chapter 11. Empirical Analysis and Results  

This chapter aims to present the results of statistical analysis that have been reached 

through the use of the Statistical Package for Social Sciences (SPSS), where the 

seeker begins to address the description of the research sample. It is followed by a 

presentation of study questions, and then to Choose the hypotheses. 

11.1     Description of the characteristics study sample  

ü Distribution of the sample according to demographic characteristics  

Table 11.1: distribution of the research sample by gender 

                                                     Frequenc

y 
Percent 

   Male 51 81.0 

  Female 12 19.0 

  Total 63 100.0 

  

(Evident in the data table above that the vast majority of the members of the research 

sample were male ratio reached 81.0% while the percentage of females 19.0%) 
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Table 11.2: distribution of the sample Search by Qualifications 

                                                                           Frequency Percent 

 

  
High School 2 3.2 

  Post-secondary diploma 8 12.7 

  Bachelor 40 63.5 

  Master 6 9.5 

  Dr. 7 11.1 

  Total 63 100.0 

 

(If we look at the data listed in Table 11.2: shows that the proportion (63.5%) of the 

sample of the study are the holders of bachelor's campaign, followed by post-

secondary diploma (12.7%) while the proportion of recipients are Dr (11.1%), while 

the proportion of recipients Masters (9.5%) and was ranked last on the proportion of 

those eligible are high school (3.2%)). 

 

 

 

 

 

 

 

 

 

 



157 
 

Table 11.3: distribution of the research sample by Functional level. 

                                                          Frequency Percent 

 

  
Adviser 6 9.5 

  General Manager 10 15.9 

  Manager 41 65.1 

  Head Section 5 7.9 

  Employ  1 1.6 

  Total 63 100.0 

 

(If you look at the data listed in Table (11.3)shows that the proportion (65.1%) of 

the sample of the study are from the rank functional Director while the proportion of 

the rank functional general manager (15.9%), while the proportion of a degree 

advisor is (9.5 %), while the proportion of the head (7.9%)) 

Table 11.4: distribution of the research sample by Length of service. 

                                                                       Frequenc

y 
Percent 

   1- 5 Years 1 1.6 

  6- 10 Year 18 28.6 

  11- 15 Year 19 30.2 

  16--20 Year 16 25.4 

  20 And more  9 14.3 

  Total  63 100.0 

 

We note in Table 11.4: which shows the distribution of the research sample by 

length of service that the majority of the members of the search results are from 
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the period of service of 11-15 years to ten per (30.2%), followed by the length of 

service 6 - to 10 years by (28.6%), while the proportion of the length of service 

from 16 to 20 years is (25.4%).   

l In the summary, we can say that the study of population dominated 

by the following characteristics 

(1)   The rates of 81.0% of the research sample were male. 

(2)   the rate of 63.5% of the research sample, are the holders of bachelor's 

(3) the rate of 65.1% of  the sample of the research are the  Managers 

(4) the rate of 30.2% of the research sample Are the duration of their practical 

experience between 11-15 

 

11.2 Standard of the questionnaire  

Was adopted scale Likert Scale, which consisting of five degrees to determine the 

degree of importance of each item of the questionnaire, as was shown in table No. 

11.5: 
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Table 11.5: Likert Scale. 

Standard of the 

Search 

Values of the 

measurement 
 The relative weight 

I do not agree at all 1 20 %Less 

I do not agree  2 21 - 40% 

I do not know 3 41 - 60% 

agreed 4 61 - 80% 

Strongly agree 5 81 %More 

 

Where the closer of the arithmetic average of (1) this indicates that there is 

almost unanimous among the members of the research sample twice the 

availability and the application or the ineffectiveness of the variable under 

study, and the sooner of the arithmetic average of (3) this indicates that there 

is near unanimity among of the respondents that this average availability and 

effectiveness of the application or if he approaches the arithmetic average of 

(5) this indicates that the near-unanimity to achieve this change and its 

effectiveness in the direction specified 

To demonstrate the scale the researcher used the Cranach alpha method for 

measuring the stability of the questionnaire as second way to measure the 

consistency and the value of persistence reached (0.9868), and it's a high 

value. 
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11.3 Analyzing the paragraphs of the study  

The impact of total quality management on human resources in general 

of the ministry 

 In Table 11.6. the approval of the impact of total quality management on human 

resources in general of the ministry also the average and standard deviation and 

the value and significance level Drifter 

Table 11.6: The impact of TQM on HR Function in General. 

 

Mean 

 

Std. 
Deviation 

 

The 
relative 

weight 

 

t 

 

Sig. (2-

tailed) 

4.11 

 

.785 

 

82.2 

 

11.232 

 

.000 

4.29 .812 85.8 12.571 .000 

4.24 

 

.875 

 

84.8 

 

11.236 

 

.000 

4.19 .965 83.8 9.794 .000 

3.83 1.144 76.6 5.729 .000 

3.3238 .96348 66.476 

 

2.668 .010 
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We note through the data in table 11.6. The averages ranged between (4.29 - 

3.83), reaching the highest arithmetic average of paragraph survey No. (2), 

which states that "The total quality management has a positive impact on human 

resource planning" average account amounted to (4.29), and that my account 

had the lowest average number of paragraph No. (5) in the questionnaire, which 

states " total quality management has a positive impact on the system of 

recognition and rewards" is (3.83). 

As can be seen from the above table No  11.6 : to all values of (t) calculated at 

the abstract level (a = 0.01) is statistically significant level (a = 0.00) as shown 

by the table, the arithmetic mean of the responses of the sample as a single unit 

was the biggest for the average individual, (Test Value = 3) This suggests that 

the assessment of respondents to these paragraphs was positive, and the approval 

of the impact of total quality management on human resources in general of  the 

ministry was by average (3.3238). 
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Table 11.7: Senior management commitment also shows average and standard 

deviation and the value and significance level Drifter. 

Table 11.7:  Senior management commitment. 

 

Mean 

 

Std. 
Deviation 

 

The 
relative 
weight 

 

t 

 

Sig. 

(2tailed) 

3.37 

 

1.140 

 

67.4 

 
 

2.541 

 

.014 

. 

3.54 1.162 70.8 3.688 000 

3.24 

 

1.126 

 

64.8 1.691 

 

.096 

 

3.21 1.272 64.2 1.288 .203 

3.29 1.237 65.8 1.833 .072 

4.1302 .70497 82.604 

 

12.724 000 

 

We note through the data in table No 11.7. The averages ranged between (3.54 - 

3.21), reaching the highest arithmetic average of paragraph survey No. (2), which 

states "Top management arranges adequate resources for employees education and 

training" average account amounted to (3.54), and that the minimum arithmetic 

average of the number of paragraph (4) in the questionnaire, which states that "Top 
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management clarifies the TQM concept for the employees in different management 

level” (3:21). 

As can be seen from the above table No 11.7. To all values of (t) calculated at the 

abstract level (a = 0.01) is statistically significant level (a = 0.00), except paragraphs 

No. (3 – 4 - 5) the significance level was greater than the level significance of the 

adopted, as shown by the table, the arithmetic mean of the responses of the sample 

as a single unit was equal to the average individual, (Test Value = 3) This suggests 

that the assessment of respondents to these paragraphs was weak, but for the 

approval of the commitment of senior management, was strongly agree by average 

(4.1302). 

Table No 11.8. Customer Satisfaction also shows average and standard deviation 

and the value and significance level Drifter. 

Table No 11.8: Customer satisfaction 

 

Mean 

Std. 
Deviation 

The 
relative 

weight 

 

t 

 

Sig. (2-
tailed) 

3.86 

 

1.176 

 

77.2 

 

5.786 

 

.000 

3.65 1.194 73 4.328 .000 

3.90 

 

1.146 

 

78 6.266 

 

.000 

3.75 1.121 75 5.281 .000 

3.7897 .93023 75.794 6.738 000 
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We note through the data in table No 11.8. The averages ranged between (3.90 - 

3.65), reaching the highest arithmetic average of paragraph No. (3) In the 

questionnaire which states "The focus on customer satisfaction, increases the income 

level of the ministry" with an average account of (3.90), the least of the arithmetic 

average of the number of paragraph (2) in the questionnaire, which states that "focus 

on customer satisfaction increases the potential of MOM employees” (3.65). 

As can be seen from the above table number 11.8. to all values of (t) calculated at 

the abstract level (a = 0.01) is statistically significant level (a = 0.00), as shown by 

the table, the arithmetic mean of the responses of the sample as a single unit was 

higher than for the average individual, (Test Value = 3) This suggests that the 

assessment of respondents to these paragraphs were positive, and the consent of that 

customer satisfaction has been the majority of the research sample and agree by 

average (3.7897). 

Table No 11.9: Employees involvement 

 

Mean 

 

Std. 
Deviation 

 

The 
relative 
weight 

 

t 

 

Sig. (2-
tailed) 

4.29 

 

.812 

 

85.8 12.571 

 

.000 

4.27 .807 85.4 12.484 .000 

4.24 .817 84.8 12.022 .000 
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4.16 .884 83.2 10.408 .000 

4.2381 .66815 84.762 14.708 .000 

 

We note through the data in table No 11.9. The averages ranged between (4.29 - 

416), reaching the highest arithmetic average of paragraph No. (1) In the 

questionnaire, which states that “employees involvement increase MOM 

performance" average account amounted to (4.29), and the minimum arithmetic 

average of the number of paragraph No. (4), which states that "employees 

involvement increase MOM competitive advantage capability " is (416). 

As can be seen from the above table number 11.9. to all values of (t) calculated at 

the abstract level (a = 0.01) is statistically significant level (a = 0.00), as shown by 

the table, the arithmetic mean of the responses of the sample as a single unit was 

higher than for the average individual, (Test Value = 3) This suggests that the 

assessment of respondents to these paragraphs was positive, and the approval to the 

employees involvement, were strongly agree with an average arithmetic (4.2381). 

  Table No 11.10: Continual improvement 

 

Mean 

 

Std. 
Deviation 

 

The 
relative 
weight 

 

t 

 

Sig. 
(2-

tailed) 

4.44 

 

.713 

 

88.8 16.070 

 

.000 

4.44 .736 88.8 15.584 .000 
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4.29 

 

.906 

 

85.8 11.268 

 

.000 

4.33 .672 86.6 15.748 .000 

4.3770 .62197 87.54 

 

17.572 .000 

 

Note through the data in table No 11.10: The averages ranged between (4.44 - 4.29), 

reaching the highest arithmetic average of paragraph No. (1) In the questionnaire, 

which states that "Continual improvement increases MOM performance" average 

account by (4.44), and the minimum arithmetic average of the number of paragraph 

No. (3) In the questionnaire, which states that “Continual improvement increase the 

income of the ministry" is (4.29). 

As can be seen from the above table No 11.10: to all values of (t) calculated at the 

abstract level (a = 0.01) is statistically significant level (a = 0.00), as shown by the 

table, the arithmetic mean of the responses of the sample as a single unit was higher 

than the average individual, (Test Value = 3) This suggests that the assessment of 

respondents to these paragraphs was positive, and the consent of the continual 

improvement  has been strongly agree with an average arithmetic (4.3770). 
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Table No 11.11: HR-planning 

Mean Std. 
Deviation 

The 
relative 
weight 

 

t 

 

Sig. (2-

tailed) 

4.37 

 

.630 

 

87.4 17.200 

 

.000 

4.22 .750 84.4 12.932 .000 

4.17 

 

.853 

 

83.4 10.934 

 

.000 

3.97 .950 79.4 8.091 .000 

4.05 .831 81 

 

10.001 .000 

4.1556 .63900 83.112 14.354 .000 

 

We note through the data in table No 11.11: The averages ranged between (4.37 - 

3.97), reaching the highest arithmetic average of paragraph No. (1) in the 

questionnaire, which states that "implementing TQM improve human resource 

planning in MOM " average account amounted to (4.37), and that my account had 

the lowest average number of paragraph No. (4) In the questionnaire, which states 

that "human resources planning based on TQM decreases MOM expenditure” (3.97). 

As can be seen from the above in table No (11.11) to all values of (t) calculated at 

the abstract level (a = 0.01) is statistically significant level (a = 0.00), as shown by 



168 
 

the table, the arithmetic mean of the responses of the sample as a single unit was 

higher than the average individual, (Test Value = 3) This suggests that the 

assessment of respondents to these paragraphs was positive, and the approval for the 

planning of human resources has been strongly agree with an average arithmetic 

(4.1556). 

Table No 11.12: HR- recruiting and Selection 

Mean Std. 
Deviation 

The 
relative 

weight 

 

t 

Sig. (2-

tailed) 

4.21 

 

.765 

 

84.2 
 

12.511 

 

.000 

4.38 .658 87.6 16.654 .000 

4.22 

 

.771 

 

84.4 

 

12.577 

 

.000 

3.90 1.043 78 6.886 .000 

4.10 .856 82 10.156 .000 

4.1619 .64644 83.238 

 

14.266 .000 

 

We note through the data in table No 11.12: the averages ranged between (4.22 - 

3.90), reaching the highest arithmetic average of paragraph No. (2) In the 

questionnaire, which states that “HR recruiting and selection based on TQM provide 
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with potential employees” with an average account amounted to (4.38), and that my 

account had the lowest average number of paragraph No. (4) In the questionnaire, 

which states that "HR recruiting and selection based on TQM decrease MOM 

expenditure " (3.90). 

As can be seen from the above table No (11.12) to all values of (t) calculated at the 

abstract level (a = 0.01) is statistically significant level (a = 0.00), as shown by the 

table, the arithmetic mean of the responses of the sample as a single unit was higher 

than for the average individual, (Test Value = 3) This suggests that the assessment 

of respondents to these paragraphs was positive, and the approval of the Recruiting 

and Selection, was strongly agree with an average arithmetic (4.1619). 

Table No 11.13:  HR-recognition & reward 

 

Mean 

 

Std. 
Deviation 

 

The 
relative 
weight 

 

t 

 

Sig. (2-

tailed) 

4.32 

 

.779 

 

86.4 13.419 

 

.000 

4.32 .737 86.4 14.194 .000 

4.19 

 

.759 

 

83.8 12.450 

 

.000 

4.00 1.032 80 7.693 .000 

4.17 .853 83.4 10.934 .000 
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4.2000 .63754 84 14.940 .000 

 

We note through the data in table No 11.13: The averages ranged between (4.32 - 

4.00), reaching the highest arithmetic average of paragraph No. (2), which states 

“HR recruiting and rewarding based on TQM provide the potential of MOM 

employees." average account amounted to (4.32), and minimum arithmetic average 

of the number of paragraph No. (4) In the questionnaire, which states that "HR 

recruiting and rewarding based on total quality management decrease MOM 

expenditure” (4.00). 

As can be seen from the above table No 11.13: to all values of (t) calculated at the 

abstract level (a = 0.01) is statistically significant level (a = 0.00), as shown by the 

table, the arithmetic mean of the responses of the sample as a single unit was higher 

than for the average individual, (Test Value = 3) This suggests that the assessment 

of respondents to these paragraphs was positive, and the approval of recruiting and 

selection , was strongly agree with an average arithmetic (4.2000). 

Table No 11.14: Training and rehabilitation 

Mean Std. 
Deviation 

The 
relative 
weight 

t Sig. (2-
tailed) 

4.37 

 

.604 

 

87.4 17.945 

 

.000 

4.25 .822 85 12.102 .000 
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4.14 

 

.820 

 

82.8 11.059 

 

.000 

4.06 .931 81.2 9.066 .000 

4.22 .906 84.4 10.708 .000 

4.2095 .63493 84.19 

 

15.120 .000 

 

We note through the data in table No 11.14: The averages ranged between (4.37 - 

4.06), reaching the highest arithmetic average of paragraph No. (1) In the 

questionnaire, which states that “implementing TQM improves HR training in 

MOM” is (4.37), and minimum arithmetic average of the number of paragraph No . 

(4) In the questionnaire, which states that “HR –TQM based on training decreases 

MOM expenditure "is (4.06). 

As can be seen from the above table number 11.14.to all values of (t) calculated at 

the abstract level (a = 0.01) is statistically significant level (a = 0.00), as shown by 

the table, the arithmetic mean of the responses of the sample as a single unit was 

higher than for the average individual, (Test Value = 3) This suggests that the 

assessment of respondents to these paragraphs was positive, and the approval of the 

training and rehabilitation has been strongly agree with an average arithmetic 

(4.2095). 
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11.4 The test of the hypothesis 

Which states that "there is statistically relationship between total quality 

management and human resources management functions"?  

ü (person law of linking has been used for investigate of this 

hypothesis)  

Table 11.15: Pearson correlation: 

The dependent variable  Independent variables Pearson 
Correlation 

Sig. (2-
tailed) 

Significance level 

T
o

ta
l 

q
ua

li
ty

 

m
an

ag
em

en
t 

 

Recruiting and selection .314(*) .012 Statistically significant 

Recognition and Reward .425(**) .001 Statistically significant 

Training .339(**) .007 Statistically significant 

planning  .400(**) .001 Statistically significant 

 

Through the table data number 11.15: shows that there is a statistically relationship 

between the total quality management and functions of human resources 

management, value of the link is (.400(**)) at the level of significance (0.001). 
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Chapter 12. Conclusion and Policy Implication  

12.1 Summary 
 

The study indicates that  

1- The study of population dominated by the following characteristics: 

A - The rates of 81.0% of the research sample were male. 

B - The rate of 63.5% of the research sample, are the holders of bachelor's 

C - The rate of 65.1% of the sample of the research are the Managers 

D - The rate of 30.2% of the research sample Are the duration of their practical 

experience between 11-15 years. 

2-   In the data in table No 11.6: the averages ranged between (4.29 - 3.83), reaching 

the highest arithmetic average of paragraph No. (2) in the questionnaire, which 

states that " Total quality management has a positive effect on human resource 

planning" average account amounted to (4.29), and that my account had the 

lowest average number of paragraph No. (5) in the questionnaire, which states " 

Total quality management has a positive effect  on HR recognition and reward" 

(3.83).As can be seen from the table No 11.6 : to all values of (t) calculated at 

the abstract level (a = 0.01) is statistically significant level (a = 0.00) as shown 

by the table, the arithmetic mean of the responses of the sample as a single unit 

was the biggest for the average individual, (Test Value = 3) This suggests that 

the assessment of respondents to these paragraphs was positive, and the 

approval of the effect of total quality management on human resources in 

general of  the ministry was agree by average (3.3238). 
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3- In the data in table No 11.7: the averages ranged between (3.54 - 3.21), reaching 

the highest arithmetic average of paragraph No. (2) in the questionnaire, Which 

states "Top management arranges adequate resources for employees education 

and  training" average account amounted to (3.54), and that the minimum 

arithmetic average of the number of paragraph No. (4) In the questionnaire, 

which states that “Top management clarifies the TQM concept for the 

employees in deferent management level” is (3.21).As can be seen from the 

table No 11.7. To all values of (t) calculated at the abstract level (a = 0.01) is 

statistically significant level (a = 0.00), except paragraphs No. (3-4-5) in the 

questionnaire the significance level was greater than the level significance of the 

adopted, as shown by the table, the arithmetic mean of the responses of the 

sample as a single unit was equal to the average individual, (Test Value = 3) 

This suggests that the assessment of respondents to these paragraphs was weak, 

and the approval of the commitment of senior management, was strongly agree 

by average (4.1302). 

4-  In the data in table No 11.8: the averages ranged between (3.90 - 3.65), 

reaching the highest   arithmetic average of paragraph No. (3 ) in the 

questionnaire ,which states " Focusing on customer satisfaction, increases the 

income level of the ministry" with an average account of (3.90), The least of the 

arithmetic average of the number of paragraph No. (2) in the questionnaire , 

which states that "Focusing on customer satisfaction increases the potential of 

MOM employees" (3.65).As can be seen from the table number 11.8  to all 

values of (t) calculated at the abstract level (a = 0.01) is statistically significant 
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level (a = 0.00), as shown by the table, the arithmetic mean of the responses of 

the sample as a single unit was higher than for the average individual, (Test 

Value = 3) This suggests that the assessment of respondents to these paragraphs 

was positive, and the consent of that customer satisfaction has been the majority 

of the research sample and agree that by average (3.7897). 

5-  In the data in table No 11.9. The averages ranged between  (4.29 - 416), 

reaching the highest   arithmetic average of paragraph No. (1) in the 

questionnaire, which states that "Employees involvement increase MOM 

performance" average account amounted to (4.29), and that the minimum 

arithmetic average of the number of paragraph No. (4) In the questionnaire, 

which states that "Employees involvement increase MOM competitive 

advantage capability” is (4.16).As can be seen from the table number 11.9.  to 

all values of (t) calculated at the abstract level (a = 0.01) is statistically 

significant level (a = 0.00), as shown by the table, the arithmetic mean of the 

responses of the sample as a single unit was higher than for the average 

individual, (Test Value = 3) This suggests that the assessment of respondents to 

these paragraphs was positive, and the approval to employees involvement, was 

strongly agree with an average arithmetic (4.2381). 

6-   In the data in table No 11.10. The averages ranged between (4.44 - 4.29), 

reaching the highest arithmetic average of paragraph No. (1) In the questionnaire, 

which states that “Continual improvement increase MOM performance" average 

account by (4.44), and that the minimum arithmetic average of the number of 

paragraph No.(3)in the questionnaire, which states that "Continual improvement 

increase MOM income" (429).As can be seen from the table No 11.10. to all 
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values of (t) calculated at the abstract level (a = 0.01) is statistically significant 

level (a = 0.00), as shown by the table, the arithmetic mean of the responses of 

the sample as a single unit was higher than the average individual, (Test Value = 

3) This suggests that the assessment of respondents to these paragraphs was 

positive, and the consent of the continued improvement has been strongly agree 

with an average arithmetic (4.3770). 

7-  As can be seen from table No 11.11 to all values of (t) calculated at the abstract 

level (a = 0.01) is statistically significant level (a = 0.00), as shown by the table, 

the arithmetic mean of the responses of the sample as a single unit was higher 

than the average individual, (Test Value = 3)   This suggests that the assessment 

of respondents to these paragraphs was positive, and the approval of the 

planning of human resources has been strongly agree with an average arithmetic 

(4.1556). 

8-  As can be seen from table No 11.12: to all values of (t) calculated at the abstract 

level (a = 0.01) is statistically significant level (a = 0.00), as shown by the table, 

the arithmetic mean of the responses of the sample as a single unit was higher 

than for the average individual, (Test Value = 3) This suggests that the 

assessment of respondents to these paragraphs was positive, and the approval of 

the staffing and recruitment of human, were strongly agree with an average 

arithmetic (4.1619). 

9- As can be seen from table No 11.13: to all values of (t) calculated at the abstract 

level (a = 0.01) is statistically significant level (a = 0.00), as shown by the table, 

the arithmetic mean of the responses of the sample as a single unit was higher 

than for the average individual, (Test Value = 3) This suggests that the 
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assessment of respondents to these paragraphs was positive, and the approval of 

the encouragement and motivation, were strongly agree with an average 

arithmetic (4.2000). 

10-  As can be seen from table number 11.14 to all values of (t) calculated at the 

abstract level (a = 0.01) is statistically significant level (a = 0.00), as shown by 

the table, the arithmetic mean of the responses of the sample as a single unit was 

higher than for the average individual, (Test Value = 3) This suggests that the 

assessment of respondents to these paragraphs was positive, and the approval of 

the encouragement and motivation, it has been strongly agree with an average 

arithmetic (4.2095). 

11- Through table number 11.15. data shows that there is a statistically relationship 

between the total quality management and functions of human resources 

management, value of the link is (.400(**)) at the level of significance 

(0.001)).This is lined up with Nazzal study (Nazzal 2008) that emphasizes the 

importance of TQM implement based  on HR functions. 

12-  MOM employees have positive attitudes towards the impact of TQM on HR 

functions (Recruiting and selection, Training, Recognition and Reward and 

planning). 

13-  MOM employees have positive attitudes towards the level of applying level of 

(Top Management Commitment, Customer Satisfaction, Employees 

involvement, Continual Improvement principles.) 

14-  There is a statistically relationship between the total quality management and 

functions of human resources management.  

15-   Through table 11.15 data shows that there is a statistically relationship between 
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the total quality management and functions of human resources management, 

value of the link is (.400(**)) at the level of significance (0.001). 

 

12.2 TQM Implementation  
 

According to the questioners results for the four principles of TQM (management 

commitment, customer satisfaction, employee involvement and continual 

improvement) all the assessments respondents to these paragraphs were positive, but 

only weak for the top management commitment. So it is very important to improve 

the top management awareness of the concept of TQM in the MOM by: 

l Management commitment  

Top management commitment is the first step and prerequisite for the TQM 

implementation efforts. Lack of management commitment is one of the reasons for 

the failure of TQM efforts. Top managers need to demonstrate their commitment 

through their actions rather than words. Top management commitment can 

positively affect employees’ commitment to TQM and culturally change people 

involved. top management commitment is the focal point for the success of the HR 

functions and TQM implementation because it help to increase the MOM 

performance, income and improve HR functions ( planning, recruiting and selection 

system, training and rehabilitation, recognition and rewarding ) .also decrease the 

ministry expenditure.  

See figure number 12.1. 
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Figure 12.1: Process of implementing TQM on HRF in the MOM 
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The MOM should improve the awareness about the concept of TQM by applying for 

special and short training course and seminars and workshops in TQM as first step 

by the flowing training courses.  

Top Management Participation  

It is very difficult to improve TQM if top managers do not lead and participate. 

Total quality management improvement involves making decisions and creates 

something that did not exist before. It is not sufficient for top managers to stand on 

the sidelines and shout “implement TQM”. There is no way that MOM can 

implement TQM if the top managers are bystanders. 

Top Management Learning 

Top managers need to improve their managerial abilities through continuous 

learning. To implement TQM, they must first know what it is. Learning TQM is an 

important step toward implementing it. Top managers should be modest enough to 

learn from their employees and Value the ability of their creativity. 

Top Management Empowerment 

Empowerment means giving permission to the workforce to unleash, develop, and 

utilize their skills and knowledge to their fullest potential for the MOM. 

Empowerment has many benefits such as increasing employees’ motivation to 

reduce mistakes, increasing the opportunity for creativity and innovation, improving 

employee loyalty, and allowing top and middle management more time for strategic 

planning. 
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Top Management Encouragement 

Top managers should strongly encourage employee involvement in total quality 

management and improvement activities, attach great importance to employees’ 

suggestions, take responsibility for employees’ actions as well as those of the people 

who report to them, and be open and willing to listen to the voices of employees. 

Top Management’s Role Model 

Top managers need to act as role models, leading by example. It is vital that top 

managers handle matters impartially and set an example for their employees to 

follow. Their model role can positively affect employees’ commitment, satisfaction, 

participation, confidence, initiatives, and creativity.  

The second step after finishing the training course, seminars and workshops for the 

top management level, the decision of TQM implementing should be decide. The 

third step is operational (Plan-Do-Check-Act): 

1. Plan. Establish objectives and develop the plans to achieve them. 

2. Do. Put the plans into action. 

3. Check. Measure the results of the action; that is, is the planned action working, or 

were the objectives met? 

4. Act (or Adjust). Learn from the results of the Check step, make any necessary 

changes to the plans, and repeat the cycle. Forth step is evaluating the outcomes for 

the TQM implementation did it meet the objectives we established in the operational 



182 
 

level or there were problems and obstacles for the TQM implementation , if so we 

have to go back to the Top management level and start the same process again .  

l Customer satisfactions  

The MOM should support the customer satisfaction because according the result of 

the questioners it will increase the income, potential of the ministry employees, 

performance and the MOM employees potential.  

l Employee involvement  

Employee participation can be defined as the degree to which employees in the 

MOM engage in various quality management activities. By personally participating 

in total quality management Activities, employees acquire new knowledge. It is very 

important for the MOM to developing the system of the employees’ participant in all 

the hierarchy of the ministry from the lower level to the top management by having 

a very clear communication channels for all the hierarchy level by using three 

different components like employee empowerment, employee training and working 

as a teamwork. And this will improve the MOM performance, income and the 

competitive advantage capability. 

l Continual improvement  

Continual improvement is an important principle of total quality management. Due 

to the inherent character global competition that thrives upon the progress of quality, 

the concept of continuous improvement is receiving increased attention in part of 

TQM. According to the definition continual improvement is recurring activity to 

increase the ability to fulfil requirements. Improvement activities are very similar to 
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the problem solving activities. The main difference is that improvement activities 

are planned and usually organized as part of larger program, whilst problem solving 

is usually more reactive and unplanned.  

Time for TQM implementation  

The process for implementing TQM in the MOM needs at least one year, so we can 

have a feedback of the TQM implementation. For this we recommend for the TQM 

implementation to be part of the annual plan of the MOM. 

Evaluation of the process of implementing TQM on HRF in the MOM 

 

The general department of the financial affairs in the ministry of oil and minerals is 

the department which will be in charge for the evaluation of the process of 

implementing TQM in HRD in the MOM, because the tasks of this department is to 

awarding rewards and incentives for the employees of the ministry. Also preparing 

the annual draft budget for the current and expecting expenditures for all general 

department in the ministry, and managing and conducting the financial affairs 

relating to the daily activity in the ministry, and preparing and implementing all the 

programs for maintaining the buildings and the property of the MOM. 
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12.3 Key finding and Policy Implications 
 

Based on the results of the survey from the employees point of view. the assessment 

of respondents to all paragraphs of the questionnaire was positive and also the 

approval of these paragraphs was strongly agree except the paragraphs of the top 

management commitment the assessment respondents was weak but the approval of 

this paragraphs was strongly agree by average ( 4.1302). So the reform policy of the 

MOM should focus on the strengths and weaknesses of the results for this study by 

focusing on the following 

1. Improve Top/Middle management their managerial and leadership abilities 

through continuous learning. 

2. Top managers must have profound knowledge of TQM, active participation 

and more enthusiasm than their employees. 

3. Pursue long-term activities success instead of short-term benefits.  

4. Empower employees to solve various problems and should rely on 

employees wholeheartedly. 

5. It is strongly recommended for the MOM to apply TQM in all its 

administrative and technical activities and functions mainly in all HR 

functions in order to create appropriate work environment that lead to 

improve the performance. 
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6. It is necessary for the MOM to work towards increasing employees’ 

awareness and knowledge of the concept of TQM by holding training 

courses and seminars. 

7. It is necessary to increase the efficiency of human resource planning as one 

basic requirement for applying TQM. 

8. Various internal training programs should be effectively organized in order 

to make employees perform their jobs better. TQM and HRM Experienced 

employees from different departments can be training lecturers. 

9. The appraisal of employee satisfaction should be conducted regularly. Such 

information can be used by MOM to further improve its employee 

satisfaction and loyalty. 

10. Evaluation the ministry activities through key performance indicator (KPI).  

11. Top/Middle management should be committed to empower the employees 

by delegating sufficient authority for them to make both individual and 

collective decision. However, employees need to be trained in order to have 

the required skills and knowledge. 

12. Top management commitment must be on track for success of the MOM in 

all its ramifications and activities.  
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12.4 Recommendations for Further Research 

There is much further research that needs to be done in this field. And it could 

provide policy-makers with better policy recommendations to set the ministry future 

with the concept of the effect of the implementation of total quality management on 

human rescuers functions. 
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Appendices 

Appendix 1: Cointegration analysis results. 

Table A- 1: Johansen tests for cointegration (GDP& OIL EXPORT) for BHR. 

Trend: constant                                         Number of obs =      24 
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Sample:  1987 - 2010                                             Lags =       1 

------------------------------------------------------------------------------- 

maximum                                      trace     5% critical  1% critical 

  rank    parms       LL       eigenvalue  statistic      value        value 

    0      2      -377.56469                  5.9902*1*5  15.41        20.04 

    1      5      -374.57154     0.22075      0.0039       3.76         6.65 

    2      6      -374.56958     0.00016 

------------------------------------------------------------------------------- 

maximum                                       max      5% critical  1% critical 

  rank    parms       LL       eigenvalue  statistic      value        value 

    0      2      -377.56469                  5.9863      14.07        18.63 

    1      5      -374.57154     0.22075      0.0039       3.76         6.65 

    2      6      -374.56958     0.00016 

------------------------------------------------------------------------------- 

maximum 

  rank    parms       LL       eigenvalue     SBIC       HQIC       AIC 

    0      2      -377.56469                31.72856*  31.65644*  31.63039 

    1      5      -374.57154     0.22075    31.87639   31.69607   31.63096 

    2      6      -374.56958     0.00016    32.00865   31.79227   31.71413 

------------------------------------------------------------------------------- 

. vecrank bhr0 bhr4, lag(1) levela max ic 

 

Table A- 2: Johansen tests for cointegration (GDP& OIL EXPORT) for OMN. 

Trend: constant                                         Number of obs =      24 

Sample:  1987 - 2010                                             Lags =       1 

------------------------------------------------------------------------------- 

maximum                                      trace     5% critical  1% critical 
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  rank    parms       LL       eigenvalue  statistic      value        value 

    0      2      -264.25293                 17.9163*1    15.41        20.04 

    1      5      -258.65754     0.37267      6.7255       3.76         6.65 

    2      6      -255.29478     0.24439 

------------------------------------------------------------------------------- 

maximum                                       max      5% critical  1% critical 

  rank    parms       LL       eigenvalue  statistic      value        value 

    0      2      -264.25293                 11.1908      14.07        18.63 

    1      5      -258.65754     0.37267      6.7255       3.76         6.65 

    2      6      -255.29478     0.24439 

------------------------------------------------------------------------------- 

maximum 

  rank    parms       LL       eigenvalue     SBIC       HQIC       AIC 

    0      2      -264.25293                22.28592   22.21379   22.18774 

    1      5      -258.65754     0.37267    22.21689*  22.03657*  21.97146 

    2      6      -255.29478     0.24439    22.06908    21.8527   21.77456 

------------------------------------------------------------------------------- 

. vecrank omn0 omn4, lag(1) levela max ic 

 

 

 

 

 Table A- 3: Johansen tests for cointegration (GDP& OIL EXPORT) for SUA.  

Trend: constant                                         Number of obs =      24 

Sample:  1987 - 2010                                             Lags =       1 

------------------------------------------------------------------------------- 

maximum                                      trace     5% critical  1% critical 
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  rank    parms       LL       eigenvalue  statistic      value        value 

    0      2      -283.58198                 11.6103*1*5  15.41        20.04 

    1      5      -278.37396     0.35209      1.1943       3.76         6.65 

    2      6      -277.77681     0.04854 

------------------------------------------------------------------------------- 

maximum                                       max      5% critical  1% critical 

  rank    parms       LL       eigenvalue  statistic      value        value 

    0      2      -283.58198                 10.4160      14.07        18.63 

    1      5      -278.37396     0.35209      1.1943       3.76         6.65 

    2      6      -277.77681     0.04854 

------------------------------------------------------------------------------- 

maximum 

  rank    parms       LL       eigenvalue     SBIC       HQIC       AIC 

    0      2      -283.58198                23.89667   23.82454    23.7985 

    1      5      -278.37396     0.35209    23.85992*  23.67961*   23.6145 

    2      6      -277.77681     0.04854    23.94258    23.7262   23.64807 

------------------------------------------------------------------------------- 

. vecrank sua0 sua4, lag(1) levela max ic 

 

 

 

 

 Table A- 4: Johansen tests for cointegration (GDP& OIL EXPORT) for KWT. 

Trend: constant                                         Number of obs =      24 

Sample:  1987 - 2010                                             Lags =       1 

------------------------------------------------------------------------------- 

maximum                                      trace     5% critical  1% critical 
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  rank    parms       LL       eigenvalue  statistic      value        value 

    0      2      -414.34722                 27.3512      15.41        20.04 

    1      5      -403.21327     0.60459      5.0833*1     3.76         6.65 

    2      6      -400.67162     0.19088 

------------------------------------------------------------------------------- 

maximum                                       max      5% critical  1% critical 

  rank    parms       LL       eigenvalue  statistic      value        value 

    0      2      -414.34722                 22.2679      14.07        18.63 

    1      5      -403.21327     0.60459      5.0833       3.76         6.65 

    2      6      -400.67162     0.19088 

------------------------------------------------------------------------------- 

maximum 

  rank    parms       LL       eigenvalue     SBIC       HQIC       AIC 

    0      2      -414.34722                34.79377   34.72165    34.6956 

    1      5      -403.21327     0.60459     34.2632*  34.08288*  34.01777 

    2      6      -400.67162     0.19088    34.18382   33.96744    33.8893 

------------------------------------------------------------------------------- 

. vecrank kwt0 kwt4, lag(1) levela max ic 

 

 

 

 

 Table A- 5: Johansen tests for cointegration  (GDP& OIL EXPORT) for IRN.  

Trend: constant                                         Number of obs =      24 

Sample:  1987 - 2010                                             Lags =       1 

------------------------------------------------------------------------------- 

maximum                                      trace     5% critical  1% critical 
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  rank    parms       LL       eigenvalue  statistic      value        value 

    0      2      -391.04158                  6.1680*1*5  15.41        20.04 

    1      5      -388.05055     0.22062      0.1860       3.76         6.65 

    2      6      -387.95756     0.00772 

------------------------------------------------------------------------------- 

maximum                                       max      5% critical  1% critical 

  rank    parms       LL       eigenvalue  statistic      value        value 

    0      2      -391.04158                  5.9821      14.07        18.63 

    1      5      -388.05055     0.22062      0.1860       3.76         6.65 

    2      6      -387.95756     0.00772 

------------------------------------------------------------------------------- 

maximum 

  rank    parms       LL       eigenvalue     SBIC       HQIC       AIC 

    0      2      -391.04158                32.85164*  32.77951*  32.75347 

    1      5      -388.05055     0.22062    32.99964   32.81932   32.75421 

    2      6      -387.95756     0.00772    33.12431   32.90793    32.8298 

------------------------------------------------------------------------------- 

. vecrank irn0 irn4, lag(1) levela max ic 

 

 

 

 

Table A- 6 Johansen tests for cointegration (GDP& OIL EXPORT) for IRG. 

Trend: constant                                         Number of obs =      24 

Sample:  1987 - 2010                                             Lags =       1 

------------------------------------------------------------------------------- 

maximum                                      trace     5% critical  1% critical 
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  rank    parms       LL       eigenvalue  statistic      value        value 

    0      2      -363.71671                 15.6985*1    15.41        20.04 

    1      5      -357.52757     0.40295      3.3202*5     3.76         6.65 

    2      6      -355.86746     0.12920 

------------------------------------------------------------------------------- 

maximum                                       max      5% critical  1% critical 

  rank    parms       LL       eigenvalue  statistic      value        value 

    0      2      -363.71671                 12.3783      14.07        18.63 

    1      5      -357.52757     0.40295      3.3202       3.76         6.65 

    2      6      -355.86746     0.12920 

------------------------------------------------------------------------------- 

maximum 

  rank    parms       LL       eigenvalue     SBIC       HQIC       AIC 

    0      2      -363.71671                30.57456   30.50244   30.47639 

    1      5      -357.52757     0.40295    30.45606*  30.27574*  30.21063 

    2      6      -355.86746     0.12920    30.45014   30.23376   30.15562 

------------------------------------------------------------------------------- 

. vecrank irq0 irq4, lag(2) levela max ic 

 

 

 

                       

Table A- 7  Johansen tests for cointegration .                        

Trend: constant                                         Number of obs =      23 

Sample:  1988 - 2010                                             Lags =       2 

------------------------------------------------------------------------------- 

maximum                                      trace     5% critical  1% critical 
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  rank    parms       LL       eigenvalue  statistic      value        value 

    0      6      -341.19685                 15.1971*1*5  15.41        20.04 

    1      9      -333.62241     0.48245      0.0482       3.76         6.65 

    2      10     -333.59831     0.00209 

------------------------------------------------------------------------------- 

maximum                                       max      5% critical  1% critical 

  rank    parms       LL       eigenvalue  statistic      value        value 

    0      6      -341.19685                 15.1489      14.07        18.63 

    1      9      -333.62241     0.48245      0.0482       3.76         6.65 

    2      10     -333.59831     0.00209 

------------------------------------------------------------------------------- 

maximum 

  rank    parms       LL       eigenvalue     SBIC       HQIC       AIC 

    0      6      -341.19685                30.48725   30.26553   30.19103 

    1      9      -333.62241     0.48245    30.23758*    29.905*  29.79325 

    2      10     -333.59831     0.00209    30.37181   30.00228   29.87811 

------------------------------------------------------------------------------- 

end of do-file. log close name:  <unnamed> 

 

 

 

 

Table A- 8   Johansen tests for cointegration (GDP& OIL CONSUMPTION) for 

BHR.  

Trend: constant                                         Number of obs =      30 

Sample:  1981 - 2010                                             Lags =       1 

------------------------------------------------------------------------------- 
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maximum                                      trace     5% critical  1% critical 

  rank    parms       LL       eigenvalue  statistic      value        value 

    0      2       -438.6912                 13.6611*1*5  15.41        20.04 

    1      5      -432.75677     0.32674      1.7922       3.76         6.65 

    2      6      -431.86067     0.05799 

------------------------------------------------------------------------------- 

maximum                                       max      5% critical  1% critical 

  rank    parms       LL       eigenvalue  statistic      value        value 

    0      2       -438.6912                 11.8689      14.07        18.63 

    1      5      -432.75677     0.32674      1.7922       3.76         6.65 

    2      6      -431.86067     0.05799 

------------------------------------------------------------------------------- 

maximum 

  rank    parms       LL       eigenvalue     SBIC       HQIC       AIC 

    0      2       -438.6912                29.47283    29.4093   29.37941 

    1      5      -432.75677     0.32674    29.41732*  29.25849*  29.18378 

    2      6      -431.86067     0.05799    29.47095   29.28036   29.19071 

------------------------------------------------------------------------------- 

. vecrank bhr0 bhr1, lag(1) levela max ic 

 

 

 

Table A- 9 Johansen tests for cointegration (GDP& OIL CONSUMPTION) for 

OMN.  

Trend: constant                                         Number of obs =      30 

Sample:  1981 - 2010                                             Lags =       1 

------------------------------------------------------------------------------- 
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maximum                                      trace     5% critical  1% critical 

  rank    parms       LL       eigenvalue  statistic      value        value 

    0      2      -285.59967                 21.0795      15.41        20.04 

    1      5      -277.41835     0.42040      4.7169*1     3.76         6.65 

    2      6      -275.05991     0.14549 

------------------------------------------------------------------------------- 

maximum                                       max      5% critical  1% critical 

  rank    parms       LL       eigenvalue  statistic      value        value 

    0      2      -285.59967                 16.3627      14.07        18.63 

    1      5      -277.41835     0.42040      4.7169       3.76         6.65 

    2      6      -275.05991     0.14549 

------------------------------------------------------------------------------- 

maximum 

  rank    parms       LL       eigenvalue     SBIC       HQIC       AIC 

    0      2      -285.59967                19.26672    19.2032   19.17331 

    1      5      -277.41835     0.42040    19.06142*   18.9026*  18.82789 

    2      6      -275.05991     0.14549    19.01757   18.82698   18.73733 

------------------------------------------------------------------------------- 

. vecrank omn0 omn1, lag(2) levela max ic 

 

 

                

 Table A- 10 Johansen tests for cointegration (GDP& OIL CONSUMPTION) for 

SUA. 

Trend: constant                                         Number of obs =      29 

Sample:  1982 - 2010                                             Lags =       2 

------------------------------------------------------------------------------- 
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maximum                                      trace     5% critical  1% critical 

  rank    parms       LL       eigenvalue  statistic      value        value 

    0      6       -332.9392                 23.0464      15.41        20.04 

    1      9      -323.41321     0.48158      3.9944*1     3.76         6.65 

    2      10     -321.41601     0.12867 

------------------------------------------------------------------------------- 

maximum                                       max      5% critical  1% critical 

  rank    parms       LL       eigenvalue  statistic      value        value 

    0      6       -332.9392                 19.0520      14.07        18.63 

    1      9      -323.41321     0.48158      3.9944       3.76         6.65 

    2      10     -321.41601     0.12867 

------------------------------------------------------------------------------- 

maximum 

  rank    parms       LL       eigenvalue     SBIC       HQIC       AIC 

    0      6       -332.9392                23.65801   23.46371   23.37512 

    1      9      -323.41321     0.48158    23.34938*  23.05794*  22.92505 

    2      10     -321.41601     0.12867    23.32776   23.00394   22.85628 

------------------------------------------------------------------------------- 

. vecrank sua0 sua1, lag(1) levela max ic 

 

                    

 

 Table A- 11 Johansen tests for cointegration (GDP& OIL CONSUMPTION) for 

KWT.  

Trend: constant                                         Number of obs =      30 

Sample:  1981 - 2010                                             Lags =       1 

------------------------------------------------------------------------------- 
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maximum                                      trace     5% critical  1% critical 

  rank    parms       LL       eigenvalue  statistic      value        value 

    0      2       -482.7056                 31.7468      15.41        20.04 

    1      5      -471.39951     0.52940      9.1346       3.76         6.65 

    2      6       -466.8322     0.26250 

------------------------------------------------------------------------------- 

maximum                                       max      5% critical  1% critical 

  rank    parms       LL       eigenvalue  statistic      value        value 

    0      2       -482.7056                 22.6122      14.07        18.63 

    1      5      -471.39951     0.52940      9.1346       3.76         6.65 

    2      6       -466.8322     0.26250 

------------------------------------------------------------------------------- 

maximum 

  rank    parms       LL       eigenvalue     SBIC       HQIC       AIC 

    0      2       -482.7056                32.40712   32.34359   32.31371 

    1      5      -471.39951     0.52940     31.9935*  31.83468*  31.75997 

    2      6       -466.8322     0.26250    31.80239    31.6118   31.52215 

------------------------------------------------------------------------------- 

. vecrank kwt0 kwt1, lag(1) levela max ic 

 

                       

 

Table A- 12 Johansen tests for cointegration (GDP& OIL CONSUMPTION) for 

IRN.  

Trend: constant                                         Number of obs =      30 

Sample:  1981 - 2010                                             Lags =       1 

------------------------------------------------------------------------------- 
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maximum                                      trace     5% critical  1% critical 

  rank    parms       LL       eigenvalue  statistic      value        value 

    0      2       -426.5033                  9.2404*1*5  15.41        20.04 

    1      5      -423.11928     0.20196      2.4723       3.76         6.65 

    2      6      -421.88312     0.07911 

------------------------------------------------------------------------------- 

maximum                                       max      5% critical  1% critical 

  rank    parms       LL       eigenvalue  statistic      value        value 

    0      2       -426.5033                  6.7680      14.07        18.63 

    1      5      -423.11928     0.20196      2.4723       3.76         6.65 

    2      6      -421.88312     0.07911 

------------------------------------------------------------------------------- 

maximum 

  rank    parms       LL       eigenvalue     SBIC       HQIC       AIC 

    0      2       -426.5033                 28.6603*  28.59677*  28.56689 

    1      5      -423.11928     0.20196    28.77482   28.61599   28.54129 

    2      6      -421.88312     0.07911    28.80578   28.61519   28.52554 

------------------------------------------------------------------------------- 

. vecrank irn0 irn1, lag(1) levela max ic 

 

                     

 

Table A- 13 Johansen tests for cointegration (GDP& OIL CONSUMPTION) for 

IRG. 

Trend: constant                                         Number of obs =      30 

Sample:  1981 - 2010                                             Lags =       1 

------------------------------------------------------------------------------- 
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maximum                                      trace     5% critical  1% critical 

  rank    parms       LL       eigenvalue  statistic      value        value 

    0      2      -468.92465                 10.9727*1*5  15.41        20.04 

    1      5      -463.97113     0.28124      1.0656       3.76         6.65 

    2      6      -463.43832     0.03490 

------------------------------------------------------------------------------- 

maximum                                       max      5% critical  1% critical 

  rank    parms       LL       eigenvalue  statistic      value        value 

    0      2      -468.92465                  9.9070      14.07        18.63 

    1      5      -463.97113     0.28124      1.0656       3.76         6.65 

    2      6      -463.43832     0.03490 

------------------------------------------------------------------------------- 

maximum 

  rank    parms       LL       eigenvalue     SBIC       HQIC       AIC 

    0      2      -468.92465                31.48839*  31.42486   31.39498 

    1      5      -463.97113     0.28124    31.49828   31.33945*  31.26474 

    2      6      -463.43832     0.03490    31.57613   31.38554   31.29589 

------------------------------------------------------------------------------- 

. vecrank irq0 irq1, lag(1) levela max ic 

 

                       

 

Table A- 14  Johansen tests for cointegration  . 

Trend: constant                                         Number of obs =      30 

Sample:  1981 - 2010                                             Lags =       1 

------------------------------------------------------------------------------- 

maximum                                      trace     5% critical  1% critical 
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  rank    parms       LL       eigenvalue  statistic      value        value 

    0      2      -444.51943                  5.0760*1*5  15.41        20.04 

    1      5      -442.17283     0.14482      0.3828       3.76         6.65 

    2      6      -441.98145     0.01268 

------------------------------------------------------------------------------- 

maximum                                       max      5% critical  1% critical 

  rank    parms       LL       eigenvalue  statistic      value        value 

    0      2      -444.51943                  4.6932      14.07        18.63 

    1      5      -442.17283     0.14482      0.3828       3.76         6.65 

    2      6      -441.98145     0.01268 

------------------------------------------------------------------------------- 

maximum 

  rank    parms       LL       eigenvalue     SBIC       HQIC       AIC 

    0      2      -444.51943                29.86138*  29.79785*  29.76796 

    1      5      -442.17283     0.14482    30.04505   29.88623   29.81152 

    2      6      -441.98145     0.01268    30.14567   29.95508   29.86543 

 

 

 

 

 

Table A-15. Estimated VECM for gross domestic production and oil consumption 

 
UAE Bahrain Oman 

 
ΔGDPt 

ΔOil 

Consumption

t 

ΔGDPt 

ΔOil 

Consumption

t 

ΔGDPt 

ΔOil 

Consumption

t 

ECTt-1 -0.124* 0.403** 
-

0.043** -0.057* -0.020 -0.633*** 
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* 

(0.068) (0.174) (0.010) (0.033) 
(0.015

) 
(0.132) 

ΔGDPt-1 

- - - - 0.321* 0.730 

- - - - 
(0.187

) 
(1.638) 

ΔOil 

Consumptiont

-1 

- - - - 0.010 -1.085** 

- - - - 
(0.025

) 
(0.215) 

Constant 

8.827**

* 
2.717 -0.190 0.143 0.473* -0.015 

(2.867) (7.384) (0.164) (0.560) 
(0.244

) 
(2.132) 

R-squared 0.332 0.561 0.635 0.358 0.729 0.660 

Long-run Eq. 

ECTt = 44.576 + GDPt 

–0.371*Oil 

Consumptiont  

(0.036)*** 

ECTt = 7.369 + GDPt  

–1.358*Oil 

Consumptiont  

(0.205)*** 

ECTt = -0.304 + GDPt 

–0.722*Oil 

Consumptiont  

(0.087)*** 

1) Parenthesis indicate the standard deviation of estimated coefficients 

2) ***, **, and * denote that an estimated coefficient is significant at 1%, 5%, and 10% 

significance level respectively 

 

 

 

 

Table A-16. Estimated VECM for gross domestic production and oil exports 

 
Saudi Arabia Iran Iraq 

 
ΔGDPt 

ΔOil 

Exportst 
ΔGDPt 

ΔOil 

Exportst 
ΔGDPt 

ΔOil 

Exportst 

ECTt-1 
-0.005** 0.110*** -0.014*** 0.022 -0.126*** -0.517** 

(0.002) (0.034) (0.004) (0.037) (0.036) (0.236) 

ΔGDPt-1 
- - - - -0.158 0.500 

- - - - (0.173) (1.142) 

ΔOil - - - - 0.116*** 0.111 
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Exportst-1 - - - - (0.036) (0.236) 

Constant 
12.581*** 0.613 11.421*** 6.890 2.339** -0.569 

(2.072) (32.904) (1.500) (14.870) (1.038) (6.844) 

R-squared 0.628 0.352 0.773 0.116 0.464 0.235 

Long-run 

Eq. 

ECTt = 5261.694 + GDPt 

-4.381*Oil Exportst 

(0.721)*** 

ECTt = 579.865 + GDPt 

-2.544*Oil Exportst 

(0.562)*** 

ECTt = -62.032 + GDPt 

+0.882*Oil Exportst 

(0.208)*** 

1) Parenthesis indicate the standard deviation of estimated coefficients 

2) ***, **, and * denote that an estimated coefficient is significant at 1%, 5%, and 10% 

significance level respectively 

 

 

Table A 17.  Estimated VAR model for gross domestic production and oil 

consumption 

 
Saudi Arabia Iran Iraq Kuwait 

 
ΔGDPt 

ΔOil 

Consumptiont 
ΔGDPt 

ΔOil 

Consumptiont 
ΔGDPt 

ΔOil 

Consumptiont

ΔGDPt 
ΔOil 

Consumptiont 

ΔGDPt-1 
0.424** 0.727 0.571*** 2.840 0.151 -0.248 0.164 -0.875* 

(0.184) (0.864) (0.173) (1.811) (0.222) (1.806) (0.194) (0.496) 

ΔGDPt-2 
- - - - - - -0.144 0.704 

- - - - - - (0.183) (0.468) 

ΔOil 

Consumptiont-

1 

0.064** 0.728*** 0.034 0.281 -0.034 -0.074 0.170** 0.413** 

(0.032) (0.151) (0.022) (0.225) (0.028) (0.229) (0.071) (0.181) 

ΔOil 

Consumptiont-

2 

- - - - - - -0.098 0.314 

- - - - - - (0.078) (0.201) 

R-squared 0.430 0.599 0.553 0.288 0.047 0.009 0.272 0.356 

1) Parenthesis indicate the standard deviation of estimated coefficients 

2) ***, **, and * denote that an estimated coefficient is significant at 1%, 5%, and 10% 

significance level respectively 

 

Table A-18.  Estimated VAR model for gross domestic production and oil exports 

 
UAE Bahrain Oman Kuwait 

 
ΔGDPt 

ΔOil 

Exportst 
ΔGDPt 

ΔOil 

Exportst 
ΔGDPt 

ΔOil 

Exportst 
ΔGDPt 

ΔOil 

Exportst 
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ΔGDPt-1 
0.653*** 0.015 0.866*** -2.705 0.806*** 0.927 0.439 3.521 

(0.177) (1.885) (0.121) (2.666) (0.144) (1.656) (0.284) (6.051) 

ΔOil 

Exportst-1 

-0.033 -0.124 0.006 -0.264 0.002 -0.073 -0.014 -0.026 

(0.021) (0.225) (0.010) (0.220) (0.019) (0.219) (0.014) (0.291) 

R-

squared 
0.373 0.015 0.691 0.086 0.611 0.015 0.095 0.023 

1) Parenthesis indicate the standard deviation of estimated coefficients 

2) ***, **, and * denote that an estimated coefficient is significant at 1%, 5%, and 10% 

significance level respectively 

 

 

 

 

 

 

 

 

 

 

 

Unit roots using Augmented Dicky-Fuller statistics (ADF) 

 

Table B-1.  Unit root test for GDP – ARE 

Dickey-Fuller test for unit root                   Number of obs   =        29 

 

                               ---------- Interpolated Dickey-Fuller --------- 

                  Test         1% Critical       5% Critical      10% Critical 

               Statistic           Value             Value             Value 

------------------------------------------------------------------------------ 
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 Z(t)             -3.894            -3.723            -2.989            -2.625 

------------------------------------------------------------------------------ 

MacKinnon approximate p-value for Z(t) = 0.0021 

 

Table B-2.  Unit root test for GDP – BHR 

 

Augmented Dickey-Fuller test for unit root         Number of obs   =        28 

---------- Interpolated Dickey-Fuller --------- 

                  Test         1% Critical       5% Critical      10% Critical 

               Statistic           Value             Value             Value 

------------------------------------------------------------------------------ 

 Z(t)             -3.053            -3.730            -2.992            -2.626 

------------------------------------------------------------------------------ 

MacKinnon approximate p-value for Z(t) = 0.0302 

 

Table B-3.  Unit root test for GDP – OMN 

 

Dickey-Fuller test for unit root                   Number of obs   =        29 

 

                               ---------- Interpolated Dickey-Fuller --------- 

                  Test         1% Critical       5% Critical      10% Critical 

               Statistic           Value             Value             Value 

------------------------------------------------------------------------------ 

 Z(t)             -3.144            -3.723            -2.989            -2.625 

------------------------------------------------------------------------------ 

MacKinnon approximate p-value for Z(t) = 0.0235 

 

 

 

 

Table B-4.  Unit root test for GDP – SUA 

 

Dickey-Fuller test for unit root                   Number of obs   =        29 

 

                               ---------- Interpolated Dickey-Fuller --------- 

                  Test         1% Critical       5% Critical      10% Critical 

Statistic           Value             Value             Value 

------------------------------------------------------------------------------ 

 Z(t)             -2.805            -3.723            -2.989            -2.625 

------------------------------------------------------------------------------ 
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MacKinnon approximate p-value for Z(t) = 0.0575 

 

Table B-5.  Unit root test for GDP – KWT 

 

Augmented Dickey-Fuller test for unit root         Number of obs   =        28 

 

                               ---------- Interpolated Dickey-Fuller --------- 

                  Test         1% Critical       5% Critical      10% Critical 

               Statistic           Value             Value             Value 

------------------------------------------------------------------------------ 

 Z(t)             -4.487            -3.730            -2.992            -2.626 

------------------------------------------------------------------------------ 

MacKinnon approximate p-value for Z(t) = 0.0002 

 

Table B-6.  Unit root test for GDP – IRN 

 

Dickey-Fuller test for unit root                   Number of obs   =        29 

 

                               ---------- Interpolated Dickey-Fuller --------- 

                  Test         1% Critical       5% Critical      10% Critical 

               Statistic           Value             Value             Value 

Z(t)             -3.291            -3.723            -2.989            -2.625 

------------------------------------------------------------------------------ 

MacKinnon approximate p-value for Z(t) = 0.0153 

 

 

 

 

Table B-7.  Unit root test for GDP – IRQ 

 

Dickey-Fuller test for unit root                   Number of obs   =        29 

 

                               ---------- Interpolated Dickey-Fuller --------- 

                  Test         1% Critical       5% Critical      10% Critical 

               Statistic           Value             Value             Value 

------------------------------------------------------------------------------ 

 Z(t)             -5.435            -3.723            -2.989            -2.625 

------------------------------------------------------------------------------ 
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MacKinnon approximate p-value for Z(t) = 0.0000 

 

Table B-8.  Unit root test for Oil consumption – ARE 

 

Augmented Dickey-Fuller test for unit root         Number of obs   =        28 

 

                               ---------- Interpolated Dickey-Fuller --------- 

                  Test         1% Critical       5% Critical      10% Critical 

               Statistic           Value             Value             Value 

------------------------------------------------------------------------------ 

 Z(t)             -4.844            -3.730            -2.992            -2.626 

MacKinnon approximate p-value for Z(t) = 0.0000 

 

Table B-9.  Unit root test for Oil consumption – BHR 

Dickey-Fuller test for unit root                   Number of obs   =        29 

 

                               ---------- Interpolated Dickey-Fuller --------- 

                  Test         1% Critical       5% Critical      10% Critical 

               Statistic           Value             Value             Value 

------------------------------------------------------------------------------ 

 Z(t)             -3.824            -3.723            -2.989            -2.625 

------------------------------------------------------------------------------ 

MacKinnon approximate p-value for Z(t) = 0.0027 

 

 

 

 

 

 

 

Table B-10.  Unit root test for Oil consumption – OMN 

 

Dickey-Fuller test for unit root                   Number of obs   =        29 

 

                               ---------- Interpolated Dickey-Fuller --------- 

                  Test         1% Critical       5% Critical      10% Critical 

               Statistic           Value             Value             Value 

------------------------------------------------------------------------------ 

 Z(t)             -5.933            -3.723            -2.989            -2.625 

------------------------------------------------------------------------------ 
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MacKinnon approximate p-value for Z(t) = 0.0000 

 

Table B-11.  Unit root test for Oil consumption – SUA 

 

Dickey-Fuller test for unit root                   Number of obs   =        29 

 

                               ---------- Interpolated Dickey-Fuller --------- 

                  Test         1% Critical       5% Critical      10% Critical 

               Statistic           Value             Value             Value 

------------------------------------------------------------------------------ 

 Z(t)             -3.268            -3.723            -2.989            -2.625 

------------------------------------------------------------------------------ 

MacKinnon approximate p-value for Z(t) = 0.0164 

 

Table B-12.  Unit root test for Oil consumption – KWT 

 

Dickey-Fuller test for unit root                   Number of obs   =        29 

 

                               ---------- Interpolated Dickey-Fuller --------- 

                  Test         1% Critical       5% Critical      10% Critical 

               Statistic           Value             Value             Value 

------------------------------------------------------------------------------ 

 Z(t)             -4.507            -3.723            -2.989            -2.625 

------------------------------------------------------------------------------ 

MacKinnon approximate p-value for Z(t) = 0.0002 

 

 

 

 

 

Table B-13.  Unit root test for Oil consumption – IRN 

 

Dickey-Fuller test for unit root                   Number of obs   =        29 

 

                               ---------- Interpolated Dickey-Fuller --------- 

                  Test         1% Critical       5% Critical      10% Critical 

               Statistic           Value             Value             Value 

------------------------------------------------------------------------------ 

 Z(t)             -3.643            -3.723            -2.989            -2.625 

------------------------------------------------------------------------------ 
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MacKinnon approximate p-value for Z(t) = 0.0050 

 

Table B-14.  Unit root test for Oil consumption – IRG 

 

Dickey-Fuller test for unit root                   Number of obs   =        29 

 

                               ---------- Interpolated Dickey-Fuller --------- 

                  Test         1% Critical       5% Critical      10% Critical 

               Statistic           Value             Value             Value 

------------------------------------------------------------------------------ 

 Z(t)             -6.664            -3.723            -2.989            -2.625 

------------------------------------------------------------------------------ 

MacKinnon approximate p-value for Z(t) = 0.0000 

 

 

 

Table B-15.  Unit root test for Oil Exports – ARE 

 

Dickey-Fuller test for unit root                   Number of obs   =        25 

 

                               ---------- Interpolated Dickey-Fuller --------- 

                  Test         1% Critical       5% Critical      10% Critical 

               Statistic           Value             Value             Value 

------------------------------------------------------------------------------ 

 Z(t)             -5.394            -3.750            -3.000            -2.630 

------------------------------------------------------------------------------ 

MacKinnon approximate p-value for Z(t) = 0.0000 

 

 

Table B-16.  Unit root test for Oil Exports – BHR 

 

Augmented Dickey-Fuller test for unit root         Number of obs   =        22 

 

                               ---------- Interpolated Dickey-Fuller --------- 

                  Test         1% Critical       5% Critical      10% Critical 

               Statistic           Value             Value             Value 

------------------------------------------------------------------------------ 

 Z(t)             -3.247            -3.750            -3.000            -2.630 

------------------------------------------------------------------------------ 
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MacKinnon approximate p-value for Z(t) = 0.0174 

 

Table B-17.  Unit root test for Oil Exports – OMN 

 

Dickey-Fuller test for unit root                   Number of obs   =        25 

---------- Interpolated Dickey-Fuller --------- 

                  Test         1% Critical       5% Critical      10% Critical 

               Statistic           Value             Value             Value 

------------------------------------------------------------------------------ 

 Z(t)             -5.380            -3.750            -3.000            -2.630 

------------------------------------------------------------------------------ 

MacKinnon approximate p-value for Z(t) = 0.0000 

 

Table B-18.  Unit root test for Oil Exports – SUA 

 

Dickey-Fuller test for unit root                   Number of obs   =        25 

 

                               ---------- Interpolated Dickey-Fuller --------- 

                  Test         1% Critical       5% Critical      10% Critical 

               Statistic           Value             Value             Value 

------------------------------------------------------------------------------ 

 Z(t)             -6.701            -3.750            -3.000            -2.630 

------------------------------------------------------------------------------ 

MacKinnon approximate p-value for Z(t) = 0.0000 

 

 

 

 

Table B-19.  Unit root test for Oil Exports – KWT 

Dickey-Fuller test for unit root                   Number of obs   =        25 

                               ---------- Interpolated Dickey-Fuller --------- 

                  Test         1% Critical       5% Critical      10% Critical 

Statistic           Value             Value             Value 

------------------------------------------------------------------------------ 

 Z(t)             -4.594            -3.750            -3.000            -2.630 

------------------------------------------------------------------------------ 

MacKinnon approximate p-value for Z(t) = 0.0001 
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Table B-20.  Unit root test for Oil Exports – IRN 

Augmented Dickey-Fuller test for unit root         Number of obs   =        24 

 

                               ---------- Interpolated Dickey-Fuller --------- 

                  Test         1% Critical       5% Critical      10% Critical 

               Statistic           Value             Value             Value 

------------------------------------------------------------------------------ 

 Z(t)             -4.800            -3.750            -3.000            -2.630 

------------------------------------------------------------------------------ 

MacKinnon approximate p-value for Z(t) = 0.0001 

 

Table B-21.  Unit root test for Oil Exports – IRQ 

 

Augmented Dickey-Fuller test for unit root         Number of obs   =        24 

 

                               ---------- Interpolated Dickey-Fuller --------- 

                  Test         1% Critical       5% Critical      10% Critical 

               Statistic           Value             Value             Value 

Z(t)             -5.025            -3.750            -3.000            -2.630 

------------------------------------------------------------------------------ 

MacKinnon approximate p-value for Z(t) = 0.0000 

 

 

Unit root tests using Philip-Perron statistics (PP) 

Table C-1.  Unit root test for GDP – ARE 

Phillips-Perron test for unit root                 Number of obs   =        29 

Newey-West lags =         3 

---------- Interpolated Dickey-Fuller --------- 

Test         1% Critical       5% Critical      10% Critical 

Statistic           Value             Value             Value 
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------------------------------------------------------------------------------ 

Z(rho)          -21.526           -17.472           -12.628           -10.280 

Z(t)             -3.928            -3.723            -2.989            -2.625 

------------------------------------------------------------------------------ 

MacKinnon approximate p-value for Z(t) = 0.0018 

 

Table C-2.  Unit root test for GDP – BHR 

Phillips-Perron test for unit root                 Number of obs   =        29 

Newey-West lags =         3 

---------- Interpolated Dickey-Fuller --------- 

Test         1% Critical       5% Critical      10% Critical 

Statistic           Value             Value             Value 

------------------------------------------------------------------------------ 

Z(rho)          -15.727           -17.472           -12.628           -10.280 

Z(t)             -3.456            -3.723            -2.989            -2.625 

------------------------------------------------------------------------------ 

MacKinnon approximate p-value for Z(t) = 0.0092 

 

 

Table C-3.  Unit root test for GDP – OMN 

Phillips-Perron test for unit root                 Number of obs   =        29 

Newey-West lags =         3 

---------- Interpolated Dickey-Fuller --------- 

Test         1% Critical       5% Critical      10% Critical 

Statistic           Value             Value             Value 

------------------------------------------------------------------------------ 
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Z(rho)          -15.273           -17.472           -12.628           -10.280 

Z(t)             -3.099            -3.723            -2.989            -2.625 

------------------------------------------------------------------------------ 

MacKinnon approximate p-value for Z(t) = 0.0267 

 

Table C-4.  Unit root test for GDP – SUA 

Phillips-Perron test for unit root                 Number of obs   =        29 

Newey-West lags =         3 

---------- Interpolated Dickey-Fuller --------- 

Test         1% Critical       5% Critical      10% Critical 

Statistic           Value             Value             Value 

------------------------------------------------------------------------------ 

Z(rho)          -15.812           -17.472           -12.628           -10.280 

Z(t)             -2.904            -3.723            -2.989            -2.625 

------------------------------------------------------------------------------ 

MacKinnon approximate p-value for Z(t) = 0.0449 

 

 

 

Table C-5.  Unit root test for GDP – KWT 

Phillips-Perron test for unit root                 Number of obs   =        29 

Newey-West lags =         3 

---------- Interpolated Dickey-Fuller --------- 

Test         1% Critical       5% Critical      10% Critical 

Statistic           Value             Value             Value 

------------------------------------------------------------------------------ 
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Z(rho)          -20.418           -17.472           -12.628           -10.280 

Z(t)             -4.307            -3.723            -2.989            -2.625 

------------------------------------------------------------------------------ 

MacKinnon approximate p-value for Z(t) = 0.0004 

 

Table C-6.  Unit root test for GDP – IRN 

Phillips-Perron test for unit root                 Number of obs   =        29 

                                                   Newey-West lags =         3 

                               ---------- Interpolated Dickey-Fuller --------- 

                  Test         1% Critical       5% Critical      10% Critical 

               Statistic           Value             Value             Value 

------------------------------------------------------------------------------ 

 Z(rho)          -18.142           -17.472           -12.628           -10.280 

 Z(t)             -3.397            -3.723            -2.989            -2.625 

------------------------------------------------------------------------------ 

MacKinnon approximate p-value for Z(t) = 0.0111 

 

 

 

Table C-7.  Unit root test for GDP – IRQ 

Phillips-Perron test for unit root                 Number of obs   =        29 

                                                   Newey-West lags =         3 

                               ---------- Interpolated Dickey-Fuller --------- 

                  Test         1% Critical       5% Critical      10% Critical 

               Statistic           Value             Value             Value 

------------------------------------------------------------------------------ 
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 Z(rho)          -28.835           -17.472           -12.628           -10.280 

Z(t)             -5.444            -3.723            -2.989            -2.625 

------------------------------------------------------------------------------ 

MacKinnon approximate p-value for Z(t) = 0.0000 

 

Table C-8.  Unit root test for Oil consumption – ARE 

Phillips-Perron test for unit root                 Number of obs   =        29 

Newey-West lags =         3 

---------- Interpolated Dickey-Fuller --------- 

Test         1% Critical       5% Critical      10% Critical 

Statistic           Value             Value             Value 

------------------------------------------------------------------------------ 

Z(rho)          -30.076           -17.472           -12.628           -10.280 

Z(t)             -6.003            -3.723            -2.989            -2.625 

------------------------------------------------------------------------------ 

MacKinnon approximate p-value for Z(t) = 0.0000 

 

 

 

Table C-9.  Unit root test for Oil consumption – BHR 

Phillips-Perron test for unit root                 Number of obs   =        29 

Newey-West lags =         3 

                               ---------- Interpolated Dickey-Fuller --------- 

                  Test         1% Critical       5% Critical      10% Critical 

Statistic           Value             Value             Value 

------------------------------------------------------------------------------ 
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 Z(rho)          -25.548           -17.472           -12.628           -10.280 

 Z(t)             -4.006            -3.723            -2.989            -2.625 

------------------------------------------------------------------------------ 

MacKinnon approximate p-value for Z(t) = 0.0014 

 

Table C-10.  Unit root test for Oil consumption – OMN 

Phillips-Perron test for unit root                 Number of obs   =        29 

Newey-West lags =         3 

---------- Interpolated Dickey-Fuller --------- 

Test         1% Critical       5% Critical      10% Critical 

Statistic           Value             Value             Value 

------------------------------------------------------------------------------ 

Z(rho)          -66.829           -17.472           -12.628           -10.280 

Z(t)             -6.633            -3.723            -2.989            -2.625 

------------------------------------------------------------------------------ 

MacKinnon approximate p-value for Z(t) = 0.0000 

 

 

 

 

Table C-11.  Unit root test for Oil consumption – SUA 

Phillips-Perron test for unit root                 Number of obs   =        29 

Newey-West lags =         3 

---------- Interpolated Dickey-Fuller --------- 

Test         1% Critical       5% Critical      10% Critical 

Statistic           Value             Value             Value 

------------------------------------------------------------------------------ 
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Z(rho)          -18.071           -17.472           -12.628           -10.280 

Z(t)             -3.296            -3.723            -2.989            -2.625 

------------------------------------------------------------------------------ 

MacKinnon approximate p-value for Z(t) = 0.0151 

 

Table C-12.  Unit root test for Oil consumption – KWT 

Phillips-Perron test for unit root                 Number of obs   =        29 

Newey-West lags =         3 

---------- Interpolated Dickey-Fuller --------- 

Test         1% Critical       5% Critical      10% Critical 

Statistic           Value             Value             Value 

------------------------------------------------------------------------------ 

Z(rho)          -28.459           -17.472           -12.628           -10.280 

Z(t)             -4.610            -3.723            -2.989            -2.625 

------------------------------------------------------------------------------ 

MacKinnon approximate p-value for Z(t) = 0.0001 

 

 

 

Table C-13.  Unit root test for Oil consumption – IRN 

Phillips-Perron test for unit root                 Number of obs   =        29 

Newey-West lags =         3 

---------- Interpolated Dickey-Fuller --------- 

Test         1% Critical       5% Critical      10% Critical 

Statistic           Value             Value             Value 

------------------------------------------------------------------------------ 
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Z(rho)          -24.502           -17.472           -12.628           -10.280 

Z(t)             -3.626            -3.723            -2.989            -2.625 

------------------------------------------------------------------------------ 

MacKinnon approximate p-value for Z(t) = 0.0053 

 

Table C-14.  Unit root test for Oil consumption – IRQ 

Phillips-Perron test for unit root                 Number of obs   =        29 

Newey-West lags =         3 

---------- Interpolated Dickey-Fuller --------- 

Test         1% Critical       5% Critical      10% Critical 

Statistic           Value             Value             Value 

------------------------------------------------------------------------------ 

 Z(rho)          -29.757           -17.472           -12.628           -10.280 

 Z(t)             -7.434            -3.723            -2.989            -2.625 

------------------------------------------------------------------------------ 

MacKinnon approximate p-value for Z(t) = 0.0000 

 

 

 

Table C-15.  Unit root test for Oil exports – ARE 

Phillips-Perron test for unit root                 Number of obs   =        25 

Newey-West lags =         2 

---------- Interpolated Dickey-Fuller --------- 

Test         1% Critical       5% Critical      10% Critical 

Statistic           Value             Value             Value 

------------------------------------------------------------------------------ 
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Z(rho)          -26.959           -17.200           -12.500           -10.200 

Z(t)             -5.424            -3.750            -3.000            -2.630 

------------------------------------------------------------------------------ 

MacKinnon approximate p-value for Z(t) = 0.0000 

 

Table C-16.  Unit root test for Oil exports – BHR 

Phillips-Perron test for unit root                 Number of obs   =        25 

Newey-West lags =         2 

---------- Interpolated Dickey-Fuller --------- 

Test         1% Critical       5% Critical      10% Critical 

Statistic           Value             Value             Value 

------------------------------------------------------------------------------ 

Z(rho)          -29.155           -17.200           -12.500           -10.200 

Z(t)             -6.464            -3.750            -3.000            -2.630 

------------------------------------------------------------------------------ 

MacKinnon approximate p-value for Z(t) = 0.0000 

 

 

 

Table C-17.  Unit root test for Oil exports – OMN 

Phillips-Perron test for unit root                 Number of obs   =        25 

Newey-West lags =         2 

---------- Interpolated Dickey-Fuller --------- 

Test         1% Critical       5% Critical      10% Critical 

Statistic           Value             Value             Value 

------------------------------------------------------------------------------ 
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Z(rho)          -29.568           -17.200           -12.500           -10.200 

Z(t)             -5.371            -3.750            -3.000            -2.630 

------------------------------------------------------------------------------ 

MacKinnon approximate p-value for Z(t) = 0.0000 

 

Table C-18.  Unit root test for Oil exports – SUA 

Phillips-Perron test for unit root                 Number of obs   =        25 

Newey-West lags =         2 

---------- Interpolated Dickey-Fuller --------- 

Test         1% Critical       5% Critical      10% Critical 

Statistic           Value             Value             Value 

------------------------------------------------------------------------------ 

Z(rho)          -31.250           -17.200           -12.500           -10.200 

Z(t)             -6.918            -3.750            -3.000            -2.630 

------------------------------------------------------------------------------ 

MacKinnon approximate p-value for Z(t) = 0.0000 

 

 

 

Table C-19.  Unit root test for Oil exports – KWT 

Phillips-Perron test for unit root                 Number of obs   =        25 

Newey-West lags =         2 

---------- Interpolated Dickey-Fuller --------- 

Test         1% Critical       5% Critical      10% Critical 

Statistic           Value             Value             Value 

------------------------------------------------------------------------------ 
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Z(rho)          -22.960           -17.200           -12.500           -10.200 

Z(t)             -4.584            -3.750            -3.000            -2.630 

------------------------------------------------------------------------------ 

MacKinnon approximate p-value for Z(t) = 0.0001 

 

Table C-20.  Unit root test for Oil exports – IRN 

Phillips-Perron test for unit root                 Number of obs   =        25 

Newey-West lags =         2 

---------- Interpolated Dickey-Fuller --------- 

Test         1% Critical       5% Critical      10% Critical 

Statistic           Value             Value             Value 

------------------------------------------------------------------------------ 

Z(rho)          -25.505           -17.200           -12.500           -10.200 

Z(t)             -5.036            -3.750            -3.000            -2.630 

------------------------------------------------------------------------------ 

MacKinnon approximate p-value for Z(t) = 0.0000 

 

 

 

 

Table C-21.  Unit root test for Oil exports – IRQ 

Phillips-Perron test for unit root                 Number of obs   =        25 

Newey-West lags =         2 

---------- Interpolated Dickey-Fuller --------- 

Test         1% Critical       5% Critical      10% Critical 

Statistic           Value             Value             Value 

------------------------------------------------------------------------------ 
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Z(rho)          -24.193           -17.200           -12.500           -10.200 

Z(t)             -5.555            -3.750            -3.000            -2.630 

------------------------------------------------------------------------------ 

MacKinnon approximate p-value for Z(t) = 0.0000 

 

Table C-22.  Unit root test for GDP – ARE 

Phillips-Perron test for unit root                 Number of obs   =        30 

Newey-West lags =         3 

---------- Interpolated Dickey-Fuller --------- 

Test         1% Critical       5% Critical      10% Critical 

Statistic           Value             Value             Value 

------------------------------------------------------------------------------ 

Z(rho)            0.866           -17.540           -12.660           -10.300 

Z(t)              0.874            -3.716            -2.986            -2.624 

------------------------------------------------------------------------------ 

MacKinnon approximate p-value for Z(t) = 0.9927 

 

 

 

 

Table C-23.  Unit root test for GDP – BHR 

Phillips-Perron test for unit root                 Number of obs   =        30 

Newey-West lags =         3 

---------- Interpolated Dickey-Fuller --------- 

Test         1% Critical       5% Critical      10% Critical 

Statistic           Value             Value             Value 

------------------------------------------------------------------------------ 
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Z(rho)            2.380           -17.540           -12.660           -10.300 

Z(t)              3.957            -3.716            -2.986            -2.624 

------------------------------------------------------------------------------ 

MacKinnon approximate p-value for Z(t) = 1.0000 

 

Table C-24.  Unit root test for GDP – OMN 

Phillips-Perron test for unit root                 Number of obs   =        30 

Newey-West lags =         3 

---------- Interpolated Dickey-Fuller --------- 

Test         1% Critical       5% Critical      10% Critical 

Statistic           Value             Value             Value 

------------------------------------------------------------------------------ 

Z(rho)            0.052           -17.540           -12.660           -10.300 

Z(t)              0.065            -3.716            -2.986            -2.624 

------------------------------------------------------------------------------ 

MacKinnon approximate p-value for Z(t) = 0.9636 

 

 

 

 

Table C-25.  Unit root test for GDP – SUA 

Phillips-Perron test for unit root                 Number of obs   =        30 

Newey-West lags =         3 

---------- Interpolated Dickey-Fuller --------- 

Test         1% Critical       5% Critical      10% Critical 

Statistic           Value             Value             Value 

------------------------------------------------------------------------------ 
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Z(rho)            3.161           -17.540           -12.660           -10.300 

Z(t)              2.947            -3.716            -2.986            -2.624 

------------------------------------------------------------------------------ 

MacKinnon approximate p-value for Z(t) = 1.0000 

 

Table C-26.  Unit root test for GDP – KWT 

Phillips-Perron test for unit root                 Number of obs   =        30 

Newey-West lags =         3 

---------- Interpolated Dickey-Fuller --------- 

Test         1% Critical       5% Critical      10% Critical 

Statistic           Value             Value             Value 

------------------------------------------------------------------------------ 

Z(rho)           -0.659           -17.540           -12.660           -10.300 

Z(t)             -0.351            -3.716            -2.986            -2.624 

------------------------------------------------------------------------------ 

MacKinnon approximate p-value for Z(t) = 0.9180 

 

 

 

 

Table C-27.  Unit root test for GDP – IRN 

Phillips-Perron test for unit root                 Number of obs   =        30 

Newey-West lags =         3 

---------- Interpolated Dickey-Fuller --------- 

Test         1% Critical       5% Critical      10% Critical 

Statistic           Value             Value             Value 

------------------------------------------------------------------------------ 
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Z(rho)            1.864           -17.540           -12.660           -10.300 

Z(t)              2.987            -3.716            -2.986            -2.624 

------------------------------------------------------------------------------ 

MacKinnon approximate p-value for Z(t) = 1.0000 

 

Table C-28.  Unit root test for GDP – IRQ 

Phillips-Perron test for unit root                 Number of obs   =        30 

Newey-West lags =         3 

---------- Interpolated Dickey-Fuller --------- 

Test         1% Critical       5% Critical      10% Critical 

Statistic           Value             Value             Value 

------------------------------------------------------------------------------ 

Z(rho)           -1.937           -17.540           -12.660           -10.300 

Z(t)             -0.638            -3.716            -2.986            -2.624 

------------------------------------------------------------------------------ 

MacKinnon approximate p-value for Z(t) = 0.8622 

 

 

 

 

Table C-29.  Unit root test for Oil consumption – ARE 

Phillips-Perron test for unit root                 Number of obs   =        30 

Newey-West lags =         3 

---------- Interpolated Dickey-Fuller --------- 

Test         1% Critical       5% Critical      10% Critical 

Statistic           Value             Value             Value 

------------------------------------------------------------------------------ 
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Z(rho)           -0.018           -17.540           -12.660           -10.300 

Z(t)             -0.023            -3.716            -2.986            -2.624 

------------------------------------------------------------------------------ 

MacKinnon approximate p-value for Z(t) = 0.9565 

 

Table C-30.  Unit root test for Oil consumption – BHR 

Phillips-Perron test for unit root                 Number of obs   =        30 

Newey-West lags =         3 

---------- Interpolated Dickey-Fuller --------- 

Test         1% Critical       5% Critical      10% Critical 

Statistic           Value             Value             Value 

------------------------------------------------------------------------------ 

Z(rho)            1.679           -17.540           -12.660           -10.300 

Z(t)              1.676            -3.716            -2.986            -2.624 

------------------------------------------------------------------------------ 

MacKinnon approximate p-value for Z(t) = 0.9981 

 

 

 

 

Table C-31.  Unit root test for Oil consumption – OMN 

Phillips-Perron test for unit root                 Number of obs   =        30 

Newey-West lags =         3 

---------- Interpolated Dickey-Fuller --------- 

Test         1% Critical       5% Critical      10% Critical 

Statistic           Value             Value             Value 

------------------------------------------------------------------------------ 
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Z(rho)            5.733           -17.540           -12.660           -10.300 

Z(t)              4.578            -3.716            -2.986            -2.624 

------------------------------------------------------------------------------ 

MacKinnon approximate p-value for Z(t) = 1.0000 

 

Table C-32.  Unit root test for Oil consumption – SUA 

Phillips-Perron test for unit root                 Number of obs   =        30 

Newey-West lags =         3 

---------- Interpolated Dickey-Fuller --------- 

Test         1% Critical       5% Critical      10% Critical 

Statistic           Value             Value             Value 

------------------------------------------------------------------------------ 

Z(rho)            1.614           -17.540           -12.660           -10.300 

Z(t)              3.093            -3.716            -2.986            -2.624 

------------------------------------------------------------------------------ 

MacKinnon approximate p-value for Z(t) = 1.0000 

 

 

 

 

Table C-33.  Unit root test for Oil consumption – KWT 

Phillips-Perron test for unit root                 Number of obs   =        30 

Newey-West lags =         3 

---------- Interpolated Dickey-Fuller --------- 

Test         1% Critical       5% Critical      10% Critical 

Statistic           Value             Value             Value 

------------------------------------------------------------------------------ 
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Z(rho)            1.280           -17.540           -12.660           -10.300 

Z(t)              1.382            -3.716            -2.986            -2.624 

------------------------------------------------------------------------------ 

MacKinnon approximate p-value for Z(t) = 0.9970 

 

Table C-34.  Unit root test for Oil consumption – IRN 

Phillips-Perron test for unit root                 Number of obs   =        30 

Newey-West lags =         3 

---------- Interpolated Dickey-Fuller --------- 

Test         1% Critical       5% Critical      10% Critical 

Statistic           Value             Value             Value 

------------------------------------------------------------------------------ 

Z(rho)           -0.471           -17.540           -12.660           -10.300 

Z(t)             -0.515            -3.716            -2.986            -2.624 

------------------------------------------------------------------------------ 

MacKinnon approximate p-value for Z(t) = 0.8891 

 

 

 

 

Table C-35.  Unit root test for Oil consumption – IRQ 

Phillips-Perron test for unit root                 Number of obs   =        30 

Newey-West lags =         3 

---------- Interpolated Dickey-Fuller --------- 

Test         1% Critical       5% Critical      10% Critical 

Statistic           Value             Value             Value 

------------------------------------------------------------------------------ 
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Z(rho)           -0.107           -17.540           -12.660           -10.300 

Z(t)             -0.065            -3.716            -2.986            -2.624 

------------------------------------------------------------------------------ 

MacKinnon approximate p-value for Z(t) = 0.9528 

 

Table C-36.  Unit root test for Oil exports – ARE 

Phillips-Perron test for unit root                 Number of obs   =        26 

Newey-West lags =         2 

---------- Interpolated Dickey-Fuller --------- 

Test         1% Critical       5% Critical      10% Critical 

Statistic           Value             Value             Value 

------------------------------------------------------------------------------ 

Z(rho)           -4.179           -17.268           -12.532           -10.220 

Z(t)             -1.553            -3.743            -2.997            -2.629 

------------------------------------------------------------------------------ 

MacKinnon approximate p-value for Z(t) = 0.5072 

 

 

 

 

Table C-37.  Unit root test for Oil exports – BHR 

Phillips-Perron test for unit root                 Number of obs   =        26 

Newey-West lags =         2 

---------- Interpolated Dickey-Fuller --------- 

Test         1% Critical       5% Critical      10% Critical 

Statistic           Value             Value             Value 

------------------------------------------------------------------------------ 
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Z(rho)          -12.383           -17.268           -12.532           -10.220 

Z(t)             -2.775            -3.743            -2.997            -2.629 

------------------------------------------------------------------------------ 

MacKinnon approximate p-value for Z(t) = 0.0620 

 

Table C-38.  Unit root test for Oil exports – OMN 

Phillips-Perron test for unit root                 Number of obs   =        26 

Newey-West lags =         2 

---------- Interpolated Dickey-Fuller --------- 

Test         1% Critical       5% Critical      10% Critical 

Statistic           Value             Value             Value 

------------------------------------------------------------------------------ 

Z(rho)           -8.576           -17.268           -12.532           -10.220 

Z(t)             -2.171            -3.743            -2.997            -2.629 

------------------------------------------------------------------------------ 

MacKinnon approximate p-value for Z(t) = 0.2170 

 

 

 

 

Table C-39.  Unit root test for Oil exports – SUA 

Phillips-Perron test for unit root                 Number of obs   =        26 

Newey-West lags =         2 

---------- Interpolated Dickey-Fuller --------- 

Test         1% Critical       5% Critical      10% Critical 

Statistic           Value             Value             Value 

------------------------------------------------------------------------------ 
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Z(rho)           -9.717           -17.268           -12.532           -10.220 

Z(t)             -3.128            -3.743            -2.997            -2.629 

------------------------------------------------------------------------------ 

MacKinnon approximate p-value for Z(t) = 0.0246 

 

Table C-40.  Unit root test for Oil exports – KWT 

Phillips-Perron test for unit root                 Number of obs   =        26 

Newey-West lags =         2 

---------- Interpolated Dickey-Fuller --------- 

Test         1% Critical       5% Critical      10% Critical 

Statistic           Value             Value             Value 

------------------------------------------------------------------------------ 

Z(rho)          -10.774           -17.268           -12.532           -10.220 

Z(t)             -2.439            -3.743            -2.997            -2.629 

------------------------------------------------------------------------------ 

MacKinnon approximate p-value for Z(t) = 0.1311 

 

 

 

 

Table C-41.  Unit root test for Oil exports – IRN 

Phillips-Perron test for unit root                 Number of obs   =        26 

Newey-West lags =         2 

---------- Interpolated Dickey-Fuller --------- 

Test         1% Critical       5% Critical      10% Critical 

Statistic           Value             Value             Value 

------------------------------------------------------------------------------ 



252 
 

Z(rho)           -2.005           -17.268           -12.532           -10.220 

Z(t)             -1.159            -3.743            -2.997            -2.629 

------------------------------------------------------------------------------ 

MacKinnon approximate p-value for Z(t) = 0.6911 

 

Table C-42.  Unit root test for Oil exports – IRQ 

Phillips-Perron test for unit root                 Number of obs   =        26 

Newey-West lags =         2 

---------- Interpolated Dickey-Fuller --------- 

Test         1% Critical       5% Critical      10% Critical 

Statistic           Value             Value             Value 

------------------------------------------------------------------------------ 

Z(rho)           -8.112           -17.268           -12.532           -10.220 

Z(t)             -2.199            -3.743            -2.997            -2.629 

------------------------------------------------------------------------------ 

MacKinnon approximate p-value for Z(t) = 0.2067 

 

 

 

Table C-43. Rolling cointegration test between GDP and oil consumption for UAE, 
Bahrain, and Oman 

start end 
UAE Bahrain Oman 

  :  = 0   :  ≤ 1   :  = 0   :  ≤ 1   :  = 0   :  ≤ 1 

1980 1994 6.679 0.241 10.973 1.325 11.596 0.460 

1981 1995 7.463 0.343 11.067 1.081 11.239 0.181 

1982 1996 8.768 0.046 10.984 2.678 13.740* 0.406 
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Table C-44. Rolling cointegration test between GDP and oil consumption for Saudi 
Arabia, Iran, Iraq, and Kuwait 

start end 

Saudi Arabia Iran Iraq Kuwait 

  :  = 0   :  ≤ 1   :  = 0   :  ≤ 1   :  = 0   :  ≤ 1   :  = 0   :  ≤ 1 

1980 1994 6.373 0.008 2.804 0.000 6.628 0.500 17.953** 1.032 

1981 1995 8.017 0.491 3.663 0.701 7.541 0.882 15.446** 0.355 

1983 1997 6.820 0.052 7.356 1.412 13.230 0.043 

1984 1998 6.133 0.143 9.307 0.173 14.162* 0.079 

1985 1999 10.584 0.102 17.185** 0.018 10.574 0.206 

1986 2000 10.059 0.280 11.693 0.066 12.079 0.267 

1987 2001 5.684 0.390 11.979 0.025 12.764 0.189 

1988 2002 7.243 0.027 10.558 3.098 14.116* 2.005 

1989 2003 4.976 0.152 10.533 2.675 17.789** 4.848** 

1990 2004 6.522 2.411 16.083** 3.532 11.447 3.696 

1991 2005 11.431 2.829 21.461*** 4.879 10.183 1.948 

1992 2006 10.676 2.192 29.301*** 6.490 10.251 1.933 

1993 2007 10.976 1.358 32.811*** 10.677*** 15.556** 6.331** 

1994 2008 8.770 0.781 26.129*** 5.006 13.662* 3.631* 

1995 2009 13.299 1.257 20.787** 6.662** 18.159** 5.026** 

1996 2010 13.599* 1.566 18.664** 4.405** 15.802** 5.814** 

1) ***, **, and * denotes rejection of the null hypothesis at 1%, 5%, and 10% significance level respectively. 
2) Critical values of 1%, 5%, and 10% significance level are 20.04, 15.41, and 13.33 respectively under the null hypothesis that 
rank is equal to zero. 
3) Critical values of 1%, 5%, and 10% significance level are 6.65, 3.76, and 2.69 respectively under the null hypothesis that rank 
is equal to or smaller than one. 
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1982 1996 21.715*** 0.142 4.480 1.782 6.188 0.215 10.601 0.010 

1983 1997 17.793** 0.002 4.380 1.148 8.054 1.790 9.760 0.640 

1984 1998 13.229 0.024 9.598 1.638 6.820 1.304 9.901 1.923 

1985 1999 11.585 0.045 10.601 1.475 7.703 0.818 9.096 2.683 

1986 2000 5.821 0.130 18.876** 2.043 6.298 0.725 7.817 1.084 

1987 2001 5.089 0.162 8.925 0.176 5.442 0.684 7.018 0.737 

1988 2002 11.006 0.168 8.212 0.215 8.113 1.030 6.311 0.127 

1989 2003 7.899 0.352 12.569 0.819 8.165 2.046 6.108 0.019 

1990 2004 9.316 0.043 9.880 0.828 7.499 1.781 4.950 0.061 

1991 2005 8.623 0.541 14.164* 2.334 5.096 1.441 6.499 0.023 

1992 2006 12.200 1.391 20.145*** 2.691 14.742* 1.452 5.961 1.572 

1993 2007 17.586** 1.697 31.230*** 5.378 7.118 1.685 3.727 0.326 

1994 2008 17.326** 0.194 20.902*** 0.545 2.879 0.542 9.109 0.950 

1995 2009 18.442** 2.529 17.844** 1.309 5.589 0.014 3.586 0.001 

1996 2010 21.808*** 3.702 10.037 3.848 15.058* 0.050 2.866 0.289 

1) ***, **, and * denotes rejection of the null hypothesis at 1%, 5%, and 10% significance level respectively. 
2) Critical values of 1%, 5%, and 10% significance level are 20.04, 15.41, and 13.33 respectively under the null hypothesis that 
rank is equal to zero. 
3) Critical values of 1%, 5%, and 10% significance level are 6.65, 3.76, and 2.69 respectively under the null hypothesis that rank is 
equal to or smaller than one. 

 

Table C-45. Rolling cointegration test between GDP and oil exports for UAE, 
Bahrain, and Oman 

start end 

UAE Bahrain Oman 

  :  = 0   :  ≤ 1   :  = 0   :  ≤ 1   :  = 0 
  :  
≤ 1 

1986 2000 5.396 0.026 8.594 0.511 12.441 0.173 

1987 2001 4.857 0.892 8.087 0.021 12.608 0.000 

1988 2002 5.378 0.934 6.796 0.045 18.102** 2.214 
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1989 2003 5.123 0.006 4.946 0.288 14.553* 4.168* 

1990 2004 5.920 1.795 7.005 1.528 15.512** 4.780** 

1991 2005 8.072 3.441 8.553 2.751 13.614* 5.215* 

1992 2006 10.713 3.411 10.255 4.027 10.050 3.716 

1993 2007 6.498 2.954 14.594 6.177 9.029 0.884 

1994 2008 4.304 0.861 35.882*** 4.386 17.875** 0.271 

1995 2009 4.736 0.657 24.306*** 3.462 5.680 0.732 

1996 2010 5.453 0.979 21.584*** 5.443 7.218 2.035 

1) ***, **, and * denotes rejection of the null hypothesis at 1%, 5%, and 10% significance level respectively. 
2) Critical values of 1%, 5%, and 10% significance level are 20.04, 15.41, and 13.33 respectively under the null hypothesis 
that rank is equal to zero. 
3) Critical values of 1%, 5%, and 10% significance level are 6.65, 3.76, and 2.69 respectively under the null hypothesis that 
rank is equal to or smaller than one. 

 

 

 

 

 

 

 

 

Table C-46. Rolling cointegration test between GDP and oil consumption for Saudi 
Arabia, Iran, Iraq, and Kuwait 

start end 

Saudi Arabia Iran Iraq Kuwait 

  :  = 0   :  ≤ 1   :  = 0   :  ≤ 1   :  = 0   :  ≤ 1   :  = 0   :  ≤ 1 

1986 2000 11.536 0.627 6.873 1.697 11.537 0.077 8.642 2.573 

1987 2001 13.050 1.111 5.445 0.301 14.001* 1.763 8.710 2.640 
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1988 2002 17.698** 3.857** 6.027 0.461 14.242* 2.014 8.611 2.528 

1989 2003 12.290 0.508 6.292 0.709 19.572** 3.250 8.913 2.267 

1990 2004 12.695 0.018 6.629 0.870 30.448*** 1.592 11.969 0.462 

1991 2005 15.458** 2.538 8.467 3.598 37.539*** 0.886 8.401 0.000 

1992 2006 23.240*** 5.021 14.469* 3.793* 19.512** 0.650 27.013*** 0.215 

1993 2007 29.525*** 4.373 20.082** 2.255 10.604 0.182 20.251*** 1.010 

1994 2008 32.395*** 6.030 9.731 0.247 7.912 0.304 24.356*** 4.594 

1995 2009 17.404** 3.697 9.995 1.477 8.507 0.412 5.734 0.125 

1996 2010 19.844** 4.749** 10.072 2.890 13.798* 0.822 5.774 0.432 

1) ***, **, and * denotes rejection of the null hypothesis at 1%, 5%, and 10% significance level respectively. 
2) Critical values of 1%, 5%, and 10% significance level are 20.04, 15.41, and 13.33 respectively under the null hypothesis that 
rank is equal to zero. 
3) Critical values of 1%, 5%, and 10% significance level are 6.65, 3.76, and 2.69 respectively under the null hypothesis that rank 
is equal to or smaller than one. 

 

 

 

 

 

Table C-47. Rolling causality test between GDP and oil consumption for UAE, Bahrain, and 
Oman 

start end 

UAE Bahrain Oman 

Oil 
Consumption  

↛ GDP 

GDP  

↛ Oil 
consumption 

Oil 
Consumption  

↛ GDP 

GDP  

↛ Oil 
consumption 

Oil 
Consumption  

↛ GDP 

GDP  

↛ Oil 
consumption 

1980 1994 0.258 4.839** 1.615 0.582 0.005 1.307 

1981 1995 0.045 4.482** 1.811 0.565 0.001 1.698 

1982 1996 0.033 3.443* 2.043 0.409 0.076 6.820*** 

1983 1997 0.336 3.551* 1.471 0.562 0.204 1.105 
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Table C-48. Rolling causality test between GDP and oil consumption for Saudi Arabia, Iran, 
Iraq, and Kuwait 

start end 

Saudi Arabia Iran Iraq Kuwait 

Oil 
Consumpt

ion  

↛ GDP 

GDP  

↛ Oil 
consumpti

on 

Oil 
Consumpt

ion  

↛ GDP 

GDP  

↛ Oil 
consumpti

on 

Oil 
Consumpt

ion  

↛ GDP 

GDP  

↛ Oil 
consumpti

on 

Oil 
Consumpt

ion  

↛ GDP 

GDP  

↛ Oil 
consumpti

on 

1980 1994 0.009 0.652 0.591 0.012 0.809 0.180 12.599*** 0.014 

1981 1995 0.009 0.695 0.803 0.004 1.179 0.322 13.656*** 0.021 

1984 1998 0.364 3.584* 2.475 0.686 0.061 7.898*** 

1985 1999 0.414 3.908** 22.280*** 1.255 0.323 0.754 

1986 2000 0.624 4.302** 12.918*** 0.833 1.186 0.626 

1987 2001 3.195* 6.651*** 12.176*** 1.327 1.086 2.300 

1988 2002 1.772 9.717*** 12.801*** 1.817 2.035 10.716*** 

1989 2003 2.311 7.972*** 13.173*** 1.522 1.169 3.435* 

1990 2004 1.819 8.853*** 9.063*** 3.475* 1.670 0.439 

1991 2005 2.179 7.664*** 9.001*** 9.511*** 0.911 0.253 

1992 2006 0.759 4.106** 8.087*** 26.016*** 2.974* 0.715 

1993 2007 0.933 1.364 13.512*** 3.991** 4.350** 1.273 

1994 2008 0.843 2.308 34.979*** 7.907*** 10.604*** 0.452 

1995 2009 0.058 2.424 16.111*** 8.115*** 2.915* 1.092 

1996 2010 0.032 6.415** 19.271*** 11.989*** 1.383 11.201*** 

1) ***, **, and * denotes rejection of the null hypothesis at 1%, 5%, and 10% significance level respectively. 
2) The long-run causality tests based on the VECM are done for shaded cells. 
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1982 1996 21.657*** 1.067 0.393 0.124 0.481 0.304 8.139*** 0.858 

1983 1997 10.937*** 2.008 0.489 0.326 0.852 0.685 11.569*** 1.460 

1984 1998 0.942 0.082 0.401 0.001 1.841 0.650 10.030*** 1.718 

1985 1999 1.154 0.006 1.187 0.216 2.770* 0.536 7.307*** 1.877 

1986 2000 3.929** 0.160 16.212*** 0.362 2.664 0.417 7.011*** 1.732 

1987 2001 2.034 0.638 3.070* 0.458 2.836* 0.383 6.981*** 1.659 

1988 2002 1.697 0.365 3.093* 1.767 3.444* 0.402 7.566*** 1.623 

1989 2003 3.159* 0.105 2.160 2.744* 3.758* 0.436 6.403** 1.725 

1990 2004 1.403 1.548 1.913 11.082*** 1.749 0.770 5.335** 1.371 

1991 2005 3.632* 0.654 1.356 14.058*** 1.971 0.016 5.155** 0.002 

1992 2006 2.728* 0.048 12.362*** 9.730*** 0.104 16.588*** 3.737* 0.027 

1993 2007 23.035*** 7.979*** 37.013*** 5.709** 0.205 0.023 0.054 2.984* 

1994 2008 27.240*** 9.829*** 5.157*** 16.417*** 1.079 0.014 0.037 5.108** 

1995 2009 9.885*** 13.876*** 2.652 17.305*** 1.128 0.062 0.240 1.654 

1996 2010 10.792*** 16.450*** 2.853* 3.121* 3.898** 1.959 0.080 0.225 

1) ***, **, and * denotes rejection of the null hypothesis at 1%, 5%, and 10% significance level respectively. 
2) The long-run causality tests based on the VECM are done for shaded cells. 

 

 

 

 

 

 

 

Table C-49. Rolling causality test between GDP and oil exports for UAE, Bahrain, and Oman 

start end 

UAE Bahrain Oman 

Oil exports  

↛ GDP 

GDP  

↛ Oil exports 

Oil exports  

↛ GDP 

GDP  

↛ Oil exports 

Oil exports  

↛ GDP 

GDP  

↛ Oil exports 

1986 2000 3.251* 3.299* 0.097 0.516 0.008 0.077 

1987 2001 2.930* 1.729 0.057 0.078 0.013 22.334*** 
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1988 2002 3.078* 1.843 0.026 0.123 0.000 0.698 

1989 2003 3.306* 1.939 0.001 0.344 0.248 0.412 

1990 2004 4.913** 0.035 0.023 0.215 0.638 0.722 

1991 2005 1.647 0.047 0.003 0.044 0.398 0.706 

1992 2006 1.812 0.254 0.001 0.115 0.402 0.761 

1993 2007 1.922 0.104 0.030 0.038 0.430 0.963 

1994 2008 2.028 0.123 26.987*** 6.012** 0.012 19.196*** 

1995 2009 1.367 0.016 8.123*** 12.228*** 0.093 0.575 

1996 2010 1.849 0.006 2.568 14.851*** 0.006 0.420 

1) ***, **, and * denotes rejection of the null hypothesis at 1%, 5%, and 10% significance level respectively. 
2) The long-run causality tests based on the VECM are done for shaded cells. 

 

 

 

 

 

 

 

 

 

 

 

Table C- 50. Rolling causality test between GDP and oil exports for Saudi Arabia, Iran, Iraq, 
and Kuwait 

start end 

Saudi Arabia Iran Iraq Kuwait 

Oil 
exports  

↛ GDP 

GDP  

↛ Oil 
exports 

Oil 
exports  

↛ GDP 

GDP  

↛ Oil 
exports 

Oil 
exports  

↛ GDP 

GDP  

↛ Oil 
exports 

Oil 
exports  

↛ GDP 

GDP  

↛ Oil 
exports 

1986 2000 0.075 0.492 2.382 1.324 1.834 0.006 0.265 0.482 
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1987 2001 0.210 0.466 0.895 2.080 0.940 5.848** 0.224 0.506 

1988 2002 0.211 0.496 0.028 1.059 2.073 6.368** 0.236 0.542 

1989 2003 0.622 0.085 0.173 1.889 1.941 6.967*** 0.274 0.606 

1990 2004 0.069 0.163 0.357 2.418 0.786 22.378*** 1.057 0.873 

1991 2005 0.567 9.120*** 1.000 2.387 2.056 15.882*** 2.781* 2.594 

1992 2006 3.882** 4.079** 0.990 4.021** 0.677 9.337*** 20.066** 17.963*** 

1993 2007 8.300*** 3.872** 14.883*** 1.438 0.336 1.274 9.276*** 10.326*** 

1994 2008 11.848*** 1.972 0.003 0.479 0.009 0.949 0.683 35.125*** 

1995 2009 2.062 5.852** 0.023 0.712 0.024 0.904 0.014 0.046 

1996 2010 0.602 0.025 0.046 1.008 5.392** 0.601 0.355 0.000 

1) ***, **, and * denotes rejection of the null hypothesis at 1%, 5%, and 10% significance level respectively. 
2) The long-run causality tests based on the VECM are done for shaded cells. 

 

 

 

 

 

 

 

 

 

Appendix 2: Primary Data and questionnaires. 

Questionnaire on the assessment of Implementing Total Quality Management on 

Human Resources Functions 

On the Yemen MOM 

To whom it may concern: 
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(Greetings and Salutations) 

The study titled “ASSESSMENT OF IMPLEMENTING TOTAL QUALITY 

MANAGEMENT ON HUMAN RESOURCES' FUNCTIONS” is a prerequisite 

towards the completion of a PhD at the TECHNOLOGY MANAGEMENT, 

ECONOMICS AND POLICY PROGRAM-COLLEGE OF ENGINEERING –

SEOUL NATIONAL UNIVERSITY. 

The objectives of the study are: 

- Knowing the effect of TQM on the different functions of human 

resources in Yemen MOM 

- Knowing the benefits of applying and using TQM in developing human 

resources in the MOM. 

Your co-operation and the little valuable time you give to answering all the 

questions of the survey would be greatly appreciated. 

Best Regards 

ZAID   Y.ABUDULKADER 

International Energy Policy Program (IEPP), 

College of Engineering, Seoul National University. 

Table (D-1) Primary Data: 

Please tick (×) in the appropriate answer: 

 

1- Gender:             Male (  )             Female (  ) 

2- Level of Education: 
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High school (  )      Bachelor’s Degree (  )    Post-secondary diploma (  )   Master (  )   

Dr. (  ) 

3- Functional level: 

Adviser (  )     General Manager (  )      Manager (  )    Head Section (  )   Employ (  ). 

4- Length of service: 

1- 5 Years (  )    6- 10 Year (  )   11- 15 Year (  )    16-20 Year (  )     20 and more (  ). 

 

 

 

 

 

 

 

 

 

 

Strongly 

agree 

Agree I don’t 

know 

Disagree Strongly 

disagree 

Items N
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The Impact Of TQM on HR Functions (In General) 

     
TQM  has a positive effect on HR functions in MOM 

1 

     TQM has a positive effect on HR Planning. 2 

     TQM has a positive effect on HR Recruiting. 3 

     TQM has a positive effect on HR Training. 4 

     TQM has a positive effect on HR Recognition & Reward 5 

     Top Management Commitment 

     Top management encourages all activities related to 
TQM. 

1 

     Top management arranges adequate resources for 
employee education and training 

2 

     Top management determine the responsibilities related to 

applying TQM 
3 

     Top management clarifies the TQM concept for the 

employees in deferent management levels. 
4 

     Top management empowers employees to solve quality 
problems. 

5 

     Customer Satisfaction 

     Focusing on Customer Satisfaction Increase 

MOM Performance. 

1 

     Focusing on Customer Satisfaction increase 

the potential of MOM employees. 

2 

     Focusing on Customer Satisfaction increase 

MOM income. 

3 

     Focusing on Customer Satisfaction increase 

MOM competitive advantage capability. 

4 

       

Strongly 

agree 

Agree I don’t 

know 

Disagree Strongly 

disagree 

Items N

     Employees involvement 
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     Employees Involvement Increase MOM Performance. 1 

     Employees Involvement increases the potential of MOM 

employees. 

2 

     Employees Involvement increases MOM income. 3 

     Employees Involvement increase MOM competitive 

advantage capability. 

4 

     Continual Improvement 

     Continual Improvement increases MOM performance. 1 

     Continual Improvement increases the potential of MOM 

employees 

2 

     Continual Improvement increases MOM income  3 

     Continual Improvement increases MOM competitive 

advantage capability. 

4 

     HR/Planning 

     Implementing TQM improves HR planning in MOM 1 

     HR planning based on TQM provides MOM with 

potential employees. 

2 

     HR planning based on TQM increases MOM 

performance. 

3 

     HR planning based on TQM decreases MOM expenditure 4 

     HR planning based on TQM improves MOM competitive 

advantage capability 

5 

Strog
ly 

agree 

Agree I don’t 

know  

Disagree Strongly 

disagree 

Items N 

     HR Recruiting and Selection 

     Implementing TQM improves HR Recruiting and 

Selection in MOM 

1 
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     HR Recruiting and Selection Based on TQM provide 

MOM with potential employees. 

2 

     HR Recruiting and Selection Based on TQM 

increase MOM performance. 

3 

     HR Recruiting and Selection Based on TQM 

decrease MOM expenditure. 

4 

     HR Recruiting and Selection Based on TQM 

increase MOM competitive advantage capability. 

5 

     HR Training and  rehabilitation 

     Implementing TQM improves HR Training in MOM 1 

     HR training based on TQM improves the potential of 

MOM employees 

2 

     HR training based on TQM increases MOM  

performance 

3 

     HR TQM based on Training decreases MOM   

expenditure. 

4 

     HR TQM based on Training improves MOM 

competitive advantage capability 

5 

     HR/Recognition and Reward 

     Implementing TQM improve the HR ((Recognition 

& Rewarding) policy in MOM. 

1 

     HR (Recognition & Rewarding) based on TQM 

improves the potential of MOM employees. 

2 

     HR (Recognition & Rewarding) based on TQM 

increases MOM performance. 

3 

     HR (Recognition & Rewarding) based on TQM 

decreases MOM expenditure. 

4 

     HR ( Recognition & Rewarding) based on TQM 

increases MOM competitive advantage capability 

5 
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Abstract in Korean ( 국문 초록 ) 

Zaid Yahya Abdulkader 

기술 경영, 경제, 및 정책 프로그램 

공과 대학 

서울대학교 

 

본 연 의 첫 번째 부분에서는 이란, 이라크와 카타르를 제외한 

걸프협력회의  따위에서 ‘석유를 소비하고 수출하는 일’과 경제 성장 

사이에 장기간에 걸쳐 상  계가 있다는 것을 나타내고,  인과 계를 

살펴보며,  방향성을 분석하고자 하였다. 또한 이와 

련한 1980 년부터 2010 년까지에 걸친 자료를 살펴봄으로써 이러한 

변수들 사이에 장기간에 걸친 계성이 존재할 수 있는 가능성을 제시하려고 

한다. 본 연 는 co-integration framework 와 Granger causality test 를 

이란, 이라크와 카타르를 제외한 걸프협력회의 에서 ‘석유를 소비하고 

수출하는 일’과 경제 성장 사이의 상  계를 파악하는 일에 사용하고자 

한다. 본 연 의 실증적 결과에 따르면 이들 나라는 세 부류로 나뉠 수 

있다. 첫 번째 부류는 경제 성장이 석유 소비와 맞물려 가는 경우인데, 아랍 

에미리트, 바레인, 오만이 이에 해당한다. 두 번째 부류는 경제 성장이 석유 

수출과 맞물려 가는 경우인데, 사우디 아라비아, 이란, 이라크가 이에 

해당한다. 세 번째 부류는 경제 성장이 석유 소비나 석유 수출과 연 성이 

없는 경우인데, 쿠웨이트가 이에 해당한다. 본 연 는 앞으로 중동의 여러 

가들의 경제 성장을 연 하는 데에 초석이 될 수 있을 것이다. 

본 연 의 두 번째 부분에서는 인적 자원 리(HRM)와 총체적 품질 

리(TQM) 사이의 상  계와 이러한 두 영역이 'Yemen Ministry of Oil 
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and Minerals'에서 실제로 어떻게 현되고 있는지에 하여 

이론적, 실천적 측면에서 설명하고 연 하고자 하였다. 

본고에서는 인적 자원 리(HRM)와 총체적 품질 리(TQM)의 효과와 

부처에서의 실제적인 실행에 대해 연 하였다. 본고에서는 총체적 품질 

리(TQM)의 수행이 MOM 이라고 불리는 Ministry of Oil and Minerals 에서 

행해지는 인적 자원 리(인적 자원 활용 계획, 훈련,채용, 보상 따위)에 

긍정적인 영향을 미친다고 가정하였다. 이에 대한 자료를 얻고자 MOM 의 

고위 경영진으로부터 리 직급에 이르기까지 인터뷰를 

시행하였고, 들로부터 자료를 축하였다. 이를 위해 설문지 역시 

활용되었다. 

  

핵심어: 석유 소비, 석유 수출, 경제 성장, Granger Causality, 

Cointegration, 이란, 이라크, 예멘, 걸프협력회의, 총체적 품질 리. 

Zaid yahya Abdulkader 

학번:2013-30783 
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