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Abstract 

This study was based on a similar research by Subhes C. Bhattacharyya 

and Andon Blake (2010), which analysed how the oil export 

dependencies of the Middle East and North Africa (MENA) region’s 

oil producers had evolved over the past three decades, and which 

identified the main growth-driving factors from an energy policy 

perspective. This paper analyses the oil export dependence of each 

economy in terms of a multiplicative identity that captures the effective 

export price, export-to-primary oil supply ratio, oil dependence, and oil 
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export intensity of the country. This paper, however, also incorporates 

certain relevant variations in terms of data scope and methodology to 

suit the recent development trends. Essentially, the number of countries 

was increased to include Oman, which is currently a major oil exporter. 

Further, instead of the Laspeyres index methodology, as in the case of 

the main reference text, this paper employed the Logarithmic Mean 

Divisia Index (LMDI) primarily for perfect decomposition as the 

method does not allow for the existence of unexplained residuals. 

Again, the research includes an analysis of gas, with focus on Algeria 

and Qatar, two of the leading gas exporters at present. The reason for 

such inclusion is that gas is a major determinant of the state of the 

economy of these two countries. Finally, the research was updated by 

using the most recently available data (1980-2011). 

 

Keywords: Oil and gas export contribution, decomposition 

analysis, MENA countries, Log Mean Divisia Index 
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Chapter1. Introduction 

 

1.1 Overall Introduction 

Most of the countries in the Middle East and North Africa 

(MENA) region are highly dependent on hydrocarbon as a source of 

export revenue and also as a source of primary energy supply. The 

purpose of this study was to provide information on a number of energy 

use aspects in these countries, with a view to highlighting the 

vulnerabilities of the different countries to oil prices, and to explore 

some of the policy implications of such. The answers to the following 

questions were sought: 

• How dependent is each country at present on the hydrocarbon 

revenue measured in terms of the ratio of the value of oil exports to 

the gross domestic product (GDP)? 

• How does the oil price volatility affect the GDP and export revenue?  

• Can the countries expect that the oil and gas export importance will 

increase or decrease as the level of development improves? 

• What is the fuel mix of the economy, and what is its trend during 

the period considered (measured as the share of the use of oil and 

oil products (gas) in the total primary energy use)? What has been 

the pattern of the use of other fuels? 

In this paper, the term “hydrocarbon-exporting countries” 

generally refers to the top eight net oil exporters, with oil and gas 

accounting for over 40% of their total exports. These countries are 
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Algeria, Iran, Kuwait, Libya, Oman, Qatar, Saudi Arabia, and the 

United Arab Emirates (UAE). Among these eight countries, gas export 

dependence refers to Algeria and Qatar because gas is a major 

determinant of the state of the economy of these two countries. 

A large portion of the global hydrocarbon reserves are 

concentrated in the MENA countries, and they are sufficient to meet 

the growing global demand for the coming decades. The export 

revenues that they generate will help sustain the economic development 

of the region. The oil prices are uncertain, however, and the extended 

and increased domestic energy needs affect not only the countries’ oil 

export revenues but also the availability of the oil destined for export. 

Despite the size of their reserves, the oil production in most of the 

MENA countries is not likely to increase significantly in the coming 

years. The exports from the Middle East, 75% of which are to Asia, and 

those from North Africa, most of which are focused on Europe, should 

remain stable overall. The increase in oil and gas production will 

contribute more to meeting the fast-growing domestic demand than to 

boosting exports (CueilleJean-Philippe, 2012). 

Most MENA countries rely almost exclusively on oil and natural 

gas to meet their energy needs. 

Indeed, many countries in the Middle East paradoxically feel 

constraints on their domestic energy supply as a result of the energy 

demand spurred by the energy prices that are generally and artificially 

very low, and by the adoption of economic-development models based 

on energy-intensive industries (CueilleJean-Philippe, 2012). 
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Increasing energy efficiency is the fastest and least expensive 

way to meet the fast-growing demand and to overcome the 

environmental and economic challenges. More benefits can be 

derived from the existing capacities in the hydrocarbon sector by 

adopting an energy efficiency framework and through energy 

consumption rationalization. While playing an important role in 

energy savings and energy efficiency, this component also allows 

better investment planning through good control of the pace of 

demand growth, which is necessary to meet energy needs. In addition, 

useful and optimal consumption can be systematized. The objective 

of energy efficiency is to produce the same goods or services while 

using the least possible energy, which requires behaviour 

modification and facility improvement. The introduction of new 

technologies can also be accelerated, and the minimum energy 

performance standards (MEPS) for appliances, transport, lighting, 

equipment, and building energy codes can be strengthened and 

enforced. 

There is a need to embark resolutely on the path of renewable 

energy to provide comprehensive and sustainable solutions to 

environmental challenges and to the issue of the preservation of fossil 

energy resources for processing and export. 

This study was based on a similar research by Subhes C. 

Bhattacharyya and Andon Blake (2010), which analysed how the oil 

export dependencies of the MENA oil producers had evolved over 

the past three decades, and which identified the main growth-driving 
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factors from an energy policy perspective. 

The remainder of this paper is organized into six chapters. 

Chapter 2 summarizes the literature and describes the research 

methodology used; Chapter 3 discusses the trends in the oil export 

revenue contributing factors; Chapter 4 and 5 conduct a 

decomposition analysis of oil and gas export revenue dependence, 

respectively; and Chapter 6 presents the study results’ 

recommendations and the study’s conclusion. 

 

1.2 Historical Context of Oil and Gas in the MENA 

Countries 

The current oil boom, the first in the 21st century, is distinctly 

different from the oil booms in the oil-exporting MENA1 countries 

experienced in the past century. Whereas the oil booms of 1974 and 

1980 began suddenly, the current boom has developed gradually. The 

global economic setting (and the petroleum market), together with the 

existing economic structures of the MENA oil-exporting states, may 

enable these countries to make good use of the current boom for their 

economic development. Such countries draw the right conclusions from 

their experience with the previous booms, and properly address the 

challenges and opportunities provided by the new setting. While no 

single growth and development pattern or policy fix is suitable for all 

                                                        
1 Dr. Al-Moneef Majid used the term “the Arab world” instead of MENA, which refers to 

the countries of the Middle East and North Africa (MENA) region and the member states of 
the Arab League. 
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the MENA countries, certain far-reaching changes are necessary and 

should be pursued by all the MENA economies. The proper 

development and management of the oil sector will be central to 

achieving sustainable growth in the MENA oil-exporting economies 

(Al-Moneef Majid, 2006). 

Hydrocarbon and its related substances forged the corresponding 

economies of the MENA region, in one way or another, from the dawn 

of independence, and/or formed nation states in the region. The 

discovery of oil and the realization of its importance and potential for 

meeting the world’s energy needs not only increased the strategic 

significance of MENA but also helped integrate the MENA economies 

into the global economy. During the 20th century, the socioeconomic 

and political transformation of these countries and their relationships 

with the major powers were influenced by the international political 

economy of oil on the one hand and by the impact of the development 

of the oil sector on the individual MENA economies on the other (Al-

Moneef Majid, 2006). 

The MENA oil-exporting countries are classified as low-middle-

income countries, as defined by the World Bank. Despite the historical 

and cultural ties that exist among these countries, there are wide-

ranging differences among the subregions (the Gulf and the Arabian 

Peninsula (Iran), the Mashreq and the Maghreb) in terms of population 

size, resource endowment, levels of socioeconomic development, 

output structure, and per-capita income, among others. These 

differences not only influence their growth patterns but also have an 
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impact on the process of economic integration and the political unity 

and cohesion in the Arab world (Al-Moneef Majid, 2006). 

The MENA countries have witnessed massive social, economic, 

and political transformations in the past three decades. The oil sector 

and the political economy of oil have played a pivotal role in such 

transformations at different historical junctures. During the early years 

of the discovery of oil, when production was still in the hands of 

international oil companies (IOCs) under the old concessions, these 

transformations were shaped by rivalries among the major world 

powers as well as by the various alliances of the IOCs and their 

worldwide influence on oil production and pricing policies. When the 

wave of nationalizations and takeovers of the former concessionaires 

ended, the oil sector was gradually integrated into the economies of the 

oil-producing countries, and consequently, into the MENA economies 

at large. 

Following its integration, the role of the oil sector went through 

various stages and forms depending on the developments in the oil 

market and the flow of oil revenues on the one hand and the of the 

comparative advantages of the MENA economies on the other. The role 

of the oil sector also differed among countries where the sector is 

dominant, depending on the political, institutional, and fiscal relations 

between the oil sector, represented by the national oil companies 

(NOCs), and their respective governments (Al-Moneef Majid, 2006). 

The Middle East is the world’s leading oil-producing region, and 

given the extent of its known reserves, this status seems likely to 
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intensify. Five countries (Saudi Arabia, Iran, UAE, Iraq, and Kuwait) 

each produce more than two million barrels of oil per day, contributing 

by far the largest proportion of regional oil production. The majority of 

this production comes from super-giant fields discovered several 

decades ago: Ghawar, Rumaila, Zakum, Burgan, etc. MENA’s oil 

production has remained relatively stable over the last decade. Despite 

the predominance of oil reserves in these regions, much of the increase 

in the world demand since 2000 has been met by the increased 

production outside MENA (in Angola and the former Soviet states) 

(CueilleJean-Philippe, 2012). 

Increasing population, higher standards of living, accelerated 

growth of energy-intensive industries (cement, aluminium, 

petrochemicals, etc.), and highly subsidized energy prices have led the 

MENA countries’ demand for oil and gas to almost double. Access to 

affordable energy is a basic necessity, and the price of energy is 

politically a highly sensitive issue in many regions. The leaders of 

countries with substantial oil and/or gas reserves want to deliver 

affordable energy to stimulate industrialization and development, and 

the populations of these countries take the general view that this 

geological benefit should mean low energy costs for them. As a result, 

the governments often give substantial energy subsidies to their 

domestic markets (CueilleJean-Philippe, 2012). 
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Chapter2. Methodology 

 

2.1 Data Sources and Collection 

In this study, the time series data of GDP in constant price (2005) 

billion USD, total oil/gas supply (Ktoe), oil export revenue (billion 

USD constant price), oil export volume (Ktoe), total primary energy 

supply (ktoe) for the period 1980-2011, and also gas export revenue 

(USD billion) and the gas export volume (Ktoe) for Qatar from 2000 to 

2010 and from Algeria from 1980 to 2010 were used. The data were 

obtained from different sources, as follows: 

- total oil supply, oil export volume, total primary energy supply 

from the International Energy Agency databases (Energy 

Balances of Non-OECD Countries, 2011 and 2013 editions); 

- export value of petroleum (in USD) from the OPEC Annual 

Statistical Bulletin; 

- GDP at 2005 USD and Implicit Price Deflator from 

United Nations Statistics Division - National Accounts; 

- gas export revenue and gas export volume from the Algerian 

Energy and Mining Ministry; and 

- gas export revenue for Qatar from the Korea Statistics Office 

homepage. 

In this study, the choice of the start and end periods was 

constrained by data availability and the historical milestone. 
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2.2 The Basic Approaches 

The popular decomposition methods among analysts can be 

divided into two groups: methods related to the Laspeyres index and 

methods related to the Divisia index. The methods used in the late 

1970s and early 1980s are similar to the Laspeyres index in concept, 

where the impact of a factor is computed by letting that factor change 

while holding all the other factors at their respective base year values. 

The representative examples are the studies conducted by Jenne and 

Cattel (1983) and Marlay (1984), which analyzed the trends in energy 

use in the industries in the UK and USA, respectively. Subsequently, 

extensions and refinement of the methods linked to the Laspeyres index 

were made. The related studies include those by Reitler et al. (1987), 

Howarth et al. (1991), Park (1992), Sun (1998), and Ang et al. (2002). 

Ang and Zhang (2000) conducted a comprehensive survey with a total 

of 124 studies. Index decomposition analysis was the main objective of 

such survey with 109 of the 124 studies, where the other 15 studies 

were SDA studies. Boyd et al. (1987) proposed the Divisia index 

approach as an alternative to the Laspeyres index approach in energy 

decomposition analysis. Thereafter, extensions and refinement of the 

methods linked to the Divisia index have been made (Ang BW, 2004). 

The relevant studies include those by Boyd et al. (1988), Liu et al. 

(1992), Ang (1994), Ang and Choi (1997), Ang et al. (1998), Ang and 

Liu (2001), Chung and Rhee (2001), and Ang and Liu (2007). 

As is well known, the Laspeyres index measures the percentage 

change in some aspect of a group of items over time, using weights 
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based on the values in some base year. The Divisia index, on the other 

hand, is a weighted sum of logarithmic growth rates where the weights 

are the components’ shares in the total value, given in the form of a line 

integral. In simple terms, the building block of the methods linked to 

the Laspeyres index is based on the familiar concept of percentage 

change whereas the building block of the methods linked to the Divisia 

index is based on the concept of log (i.e., logarithmic) change. 

Tornqvist et al. (1985) presented the merit of using log change and 

pointed out that it is the only symmetric and additive indicator of 

relative change, whereas the ordinary percentages are asymmetric and 

non-additive (Ang BW, 2004). 

As an example given by Ang BW, assuming that the energy 

consumption of an industrial sector increased from 10 units in year 0 to 

20 units in year T, the relative difference calculated in the ordinary 

percentage depends on which of the two years is used as the point of 

comparison (i.e., the intensity in year T is 100% higher than that in year 

0, or the intensity in year 0 is 50% lower than that in year T), which is 

asymmetric). In the case of log change and using “ln” to denote the 

natural logarithm, the relative changes are given, respectively, by 

ln(20/10)=0.693 and ln(10/20)=_0.693. The changes are symmetric, 

and Tornqvist et al. (1985) recommended the use of the term “log 

percent,” and in both cases, “69.3 log percent change.” In summary, the 

Laspeyres index is easier to understand, but LMDI is more scientific. 
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2.3 Overview of the Methodology 

 

2.3.1 IDA approach 

The methodology that was used in this work follows index 

decomposition analysis, which can easily be applied to any available 

data at any level of aggregation, and also to any data available in the 

time series format. 

Within the IDA approach, there are various methods that can be 

employed, but there is no consensus as to which one is the best. It was 

decided that the LMDI methodology proposed by Ang and Liu and Ang 

be followed. 

In the literature, a number of studies employed decomposition 

techniques to separate the changes in energy consumption into mainly 

three driving factors: (i) changes in economic structure; (ii) changes in 

efficiency; and (iii) changes in production. Many studies also used 

decomposition techniques to unfold the determinants of the emissions’ 

trends in countries (Inglesi-Lotz, 2012). In the analysis in the present 

study, the same methodology was used to decompose the change in the 

oil export contribution into the price change effect (�P), the effect of 

the change in export importance (�M), the effect of the change in oil 

dependence (�O), and the effect of the change in energy intensity. 

IDA: Index decomposition analysis 

LMDI: Logarithmic Mean Divisia Index 
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Fig. 2.1. Recommended methods for energy decomposition analysis2 

 

2.3.2 Decomposition of energy consumption change 

 

 

Fig.2.2.The conventional three-factor case 

                                                        
2 Ang BW, 2004. 

∆E 

Overall 
activity  

Activity  
mix 

Energy 
intensity 
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1 - Overall activity (activity effect)  

2 - Activity mix (structure effect) 

3 - Sectoral energy intensity (intensity effect) 

 

Assuming that V is an aggregate composed of n factors (x1, …, 

xn) (i.e., V=∑V𝔦 and  V𝔦=x1,I . x2,I ... xn,i) and that from period 0 to 

T the aggregate changes from V0 to VT, the objective is to derive the 

contributions of the n factors to the change in the aggregate, which 

can be expressed as: 

Additive form: 

∆Vtot= VT- V0 =∆Vx1+∆Vx2+…..+  ∆Vxn            (Eq. 2-1) 

(Ang BW, 2004) 

Multiplicative form:  

Dtot=Vt V0= Dx1Dx2…. Dxn                       (Eq. 2-2) 

(Ang BW, 2004) 
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2.3.3 General formulae of LMDI 

 

∆Vxk= L VTi,V0i Ln !";𝒦,𝔦
!";!,!! , and                         (Eq. 2-3) 

 

Dxk=exp(
! !!!,!!"
! !!,!!

Ln !";𝒦,𝔦
!";!,!! ),                 (Eq. 2-4) 

 

where L(a,b)=(a-b)/(lna-lnb) is the logarithmic mean of a and b, and 

L(a,a)=a (Ang BW, 2004). The components of this oil and gas export 

dependence can then be identified as follows: 

 

From a macroeconomic standpoint, the oil export contribution 

of an oil-exporting country is measured by the ratio of the value of oil 

exports to the GDP. The oil export contribution itself is equal to the 

product of four factors, as shown below (BlakeSubhes, 2010). 
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(BlakeSubhes, February 2010) 

!"#
!"#

 =
!"#
!"#

 x 
!"#
!"#

 x 
!"#
!"#

 x 
!"#
!"#

                      (Eq. 2-6-b) 

 

OER – Oil export revenue (in constant 2005 USD, million) 

GER – Gas export revenue (in constant 2005 USD, million) 

GDP – Gross domestic product (in constant 2005 USD, million) 

OEV – Oil export volume (Mtoe) 

GEV – Gas export volume (Mtoe) 

POS – Primary oil supply (Mtoe) 

PGS – Primary gas supply (Mtoe) 

PEC – Primary energy consumption (supply) (Mtoe) 

 

Eq. 2-6-a and 2-6-b identify four drivers of oil (gas) export 

dependence (oil (gas) export/GDP), as cited below (BlakeSubhes, 

2010). The first term (oil (gas) export revenue to oil (gas) export 

Oil (gas) export contribution ≡ value of oil (gas) exports / GDP = 

price of oil (gas) × (volume oil (gas) exports / total oil (gas) use) 

× (total oil (gas) use / total energy use) × (total energy use / 

GDP)                                                               
(Eq. 2-5) 
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volume) captures the average effective export price in constant USD 

per toe of export. The second term (oil (gas) export volume to primary 

oil (gas) supply) captures the importance of the oil (gas) export 

compared to the domestic oil (gas) use. Normally, exporters are 

expected to have a high ratio, implying a greater importance of exports 

compared to oil use in the economy. The third term (primary oil (gas) 

supply to primary energy supply) refers to the oil (gas) dependence of 

the economy (toe/toe). High oil dependence is likely to be inversely 

related to the second term, thereby affecting the overall export revenue 

potential. The last term (primary energy supply as a ratio of the GDP) 

indicates the primary energy intensity of the economy (toe/$). This, 

being a measure of the effectiveness of energy utilisation in the 

economy, influences the overall local demand and thereby affects the 

volume of exportable oil. Accordingly, 

Oil (gas) export contribution = (Effective price) x (oil (gas) export importance) 

x (oil (gas) dependence) x (primary energy intensity)                                             

(Eq. 2-7) 

In addition, the changes in the oil export dependence between two 

periods can be explained using the decomposition analysis framework. 

In this analysis, LMDI was used. Thus, 

Change in oil export contribution (�Deffect) = Price change effect 

(�Peffect) + Effect of change in export importance (�Meffect) + Effect of 

change in oil dependence (�Oeffect) + Effect of change in energy intensity 

(�Ieffect)                                                                                          (Eq. 2-8) 
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Conventional four-factor case: 

 
Fig. 2.3 The conventional four-factor case 

 

Decomposition structure of oil export dependence: 

∆Dtot=DT – D0 = △Peffect + △Meffect + △Oeffect + △Ieffect                              (Eq. 2-8) 
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Chapter3. Trends in the Oil Export Revenue 

Contributing Factors 

 
The changes in the export revenue contribution are linked to the 

changes in the different factors in Eq. 1-a. Before bringing these 

together in the decomposition analysis, this section briefly reviews the 

main trends in each of the factors. In every case, to permit comparisons, 

the units in which a factor is measured are the same across countries. 

 

3.1 Trends in Export Revenue, GDP, and Prices 

3.1.1 Oil export revenue 

The oil export revenue of eight MENA countries follows the same 

pattern (see Fig.3.1) as that of the oil price movements and the GDP 

trend. Three periods can be easily identified, as follows (BlakeSubhes, 

2010): 

- the sharp revenue fall up to 1988; 

- the extended growth between 1989 and 1998, where a minor 

revenue recovery was observed; and 

- the income growth after 2000. 

The global financial crisis and its side effects in 2009 had 

important consequences in the declining oil export revenue for all the 

MENA countries. After the soaring price of oil in mid-2008, with 

USD140 per barrel, the price fell below USD60 per barrel in 2009. The 

years 2009-2011 were mainly characterized by a steady price increase 
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for fossil fuels. 

One country in the sample dominated the picture: Saudi Arabia. 

Another country in the sample recorded a decrease in its revenue after 

2011 (the year of the Libyan insurrection). 

The hydrocarbon industry has been and remains the primary 

means of revenue and wealth creation for the oil exporters in the region. 

The phenomenon of the resource curse has usually marked the 

economic situation of the MENA oil-exporting countries. The sales of 

oil and gas represent a very high percentage of the export revenue, 

which means that these countries are heavily dependent on hydrocarbon 

exports. These sales represent a major share of the government 

revenues, and these economies are heavily dependent on the oil prices 

and demand. The oil export revenues more than quadrupled between 

2001 and 2008 (USD800 billion), reaching about USD900 billion in 

2011. 
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Fig. 3.1 Evolution of oil export revenue (USD billion constant 2005). 

Source: OPEC Annual Statistical Bulletin 
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(see Fig.3.3). No sharp decline in GDP was seen in the 1980s, but the 
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saw significant growth in the last decade. In the last ten years, the 

regional growth accelerated compared to the 1990s as the countries 

responded to the intensified efforts to bolster their private sectors and to 

diversify their growth sources. Many governments in MENA have 

started improving their macroeconomic management, especially in 

terms of business regulation, such as reducing the trade and investment 

restrictions and gradually opening the financial sector. The MENA 

economy has grown strong in recent years due largely to the higher oil 

prices and the expanded hydrocarbon production. 

 

 
Fig. 3.3 GDP trend of selected MENA countries 

Source: United Nations Statistics Division - National Accounts 
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the entire period of the present study. The diversified structure of the 

Iranian economy and the higher role of the non-oil GDP for UAE 

explain this. Algeria came after Iran and UAE in the last two decades, 

respectively, due to its reliance on natural gas exports and the limited 

size of its oil reserves. In the last decade, Algeria experienced an 

increase in its export contribution, after a period of slight decline in 

the first decades (next to the lowest contribution, after Iran), due to its 

high oil export revenue coming essentially from the oil boom prices 

(third after Iran and UAE). For the rest, the oil export contribution 

remained high, between 40 and 70% of the GDP. All the countries 

saw a significant level of volatility in their oil export revenue 

contribution during the period, as the oil price fluctuated. The trend 

followed a pattern similar to that of the oil export revenue 

(BlakeSubhes, 2010). This was clearly illustrated by Oman, which 

recorded the lowest level of exports and GDP within the sample, but 

a high level of oil export revenue contribution. Libya also recorded a 

very high level of contribution during the period 2005-2008; over 70% 

of its revenue comes from oil exports. 
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Fig. 3.4 Trend of oil export revenue as a share of the GDP 

Sources: Export revenue from OPEC Annual Statistical Bulletin, and GDP from 

United Nations Statistics Division - National Accounts 

 

 
Fig. 3.5.Volatility of the crude oil price and oil export revenue in the MENA 

countries. 

Source: OPEC Annual Statistical Bulletin 
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It is clear from Fig.3.5 that the volatility in the oil export revenue 

is directly related to the oil price fluctuations in all the countries in the 

study sample; only Kuwait and Libya show some divergences. The fall 

and sharp increase of revenue in 1991 and 1992, respectively, for 

Kuwait were related to its invasion by Iraq in that year. The volatility 

recorded in the Libyan revenues was due to the popular uprising in 

2011. 

 

3.3 Analysis of the Oil Export Revenue Contribution 

Components 

Eq. 2-6-a identifies four drivers of oil export contribution (oil 

export/GDP), as discussed below. 

 

3.3.1 The oil export price factor 

The first term (oil export revenue to oil export volume) captures 

the average effective export price in constant USD per toe of export. 

Clearly, the trend generally follows the oil price trend, but there is 

some variation in the price level for each country. This difference arises 

due to the quality of oil, the oil product prices, and the contractual 

arrangements and price discounts allowed by the countries for 

exporting oil (BlakeSubhes, 2010). The trends for Qatar show much 

divergence compared to the other countries, especially in the 2000s as 

well as in recent years. 

The same observation was recorded by Subhes C. Bhattacharyya 

and Andon Blake in the first two decades (1980-1999) on the price of 
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oil exports: a decrease until 1986, followed by stagnation. 

 

 
Fig. 3.6 Trend of oil effective export price 

Sources: Oil export value from OPEC Annual Statistical Bulletin and oil export 

volume from the International Energy Agency databases 
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crisis, restriction of the production/refining capacities, geopolitics, and 

hurricane seasons. As shown in this figure, during the period 2007-

2011, the prices were very high, except for the year 2009, due to the 

financial crisis that slowed the economic activity and led oil prices 

down to the 2006 level (USD61/b). 
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3.3.2 Oil export importance ratio 

The second term (oil export volume to primary oil supply) 

captures the importance of oil export compared to domestic oil use. 

Normally, exporters are expected to have a high ratio, implying the 

greater importance of exports compared to oil use in the economy. This 

factor evolves proportionally with the oil export contribution. 

 

 
Fig. 3.7 Oil export importance 

Source: International Energy Agency databases  
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Oman, sets the upper bound, with a very high export-to-local use ratio. 

The diversified energy mix of Qatar and the reliance on gas for 

domestic use and the rapid increase in oil export volume for Oman 

make this possible. Moreover, during this period, Oman changed from 

being a major oil importer to a major oil exporter. Similarly, for the 

OPEC members in the sample, the trend was fairly stable over the 

entire range of the study period. This may have emerged from the 

spreading requirements of the production quotas for the members of the 

blockage effects in the development of upstream oil and gas production 

and consumption, and from the proportional increase in domestic oil 

demand (BlakeSubhes, 2010). 

Most oil exporters in MENA reported a relatively high level of 

growth in TPOS in the entire period regarded, between 3 and 8%, with 

the exception of Libya, which had a lower rate of approximately 1.7%. 

The same trend was observed by Subhes C. Bhattacharyya and Andon 

Blake in the period 1980-2006, but a slight decrease was seen in the 

last period, especially for Iran and Qatar. 

In the first period (1980-1988), the TPOS growth rate was very 

high, between 5 and 12%. Kuwait had the highest rate (15%) among 

the countries, and the lowest rate was recorded by Oman, with only 

1.1%, which explains the reduction in terms of oil importance for 

almost all the countries, except for Oman, which recorded an increase 

in oil importance due to the 3% increase in its oil export volume, and 

Iran, which had a steady oil importance level. 

The second period (1989-2000) recorded the lowest TPOS growth 
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rate, from 1% by UAE to 6% by Qatar and Oman. Kuwait recorded a    

-2% decrease. 

In the third period (2001-2006), the MENA countries had a 

moderate to strong TPOS growth rate, between -2% by UAE and 18% 

by Qatar, with the highest rate recorded by Qatar (18%) and Oman 

(15%), implying a reduction in oil export importance. 

In the last period (2007-2010), the TPOS growth rate varied 

between -2% recorded by Iran and 9% by UAE. Libya recorded a sharp 

decrease (-26%) due to the uprising in 2011. Three countries recorded 

low rate (Qatar, Iran, and Libya). As mentioned above, Qatar and 

Oman saw a decrease in oil export importance, different from the rest 

of the countries, which saw an increase in oil export importance, unlike 

in the previous period. 

Low energy prices for local consumption are prevalent, and the 

petroleum products sold locally are not priced at the border price 

equivalence (for socio-political reasons). On the contrary, the 

domestic products are sold at a subsidized rate, and as such, the 

demand for these products rapidly increases. Rapidly expanding 

populations, vehicle fleet expansion, steady economic growth, and 

heavy subsidies promoted such extravagant use of energy and 

continue to drive MENA’s energy demand upward. As the MENA 

countries rely to a large extent on oil and gas for their domestic 

energy use, the higher growth of the domestic energy demand 

reduces the export volume availability. This stresses the importance 

of policy measures that could encourage the MENA countries to 
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contain the diversion of exportable energies, especially during the 

periods of weak oil prices in the international market, so that the 

export intensity can be maintained at a desirable level and the 

required export revenue can be generated through international trade 

(BlakeSubhes, 2010). 

Clearly, any improvement in the importance of oil export with 

respect to the domestic oil demand improves the oil export income for a 

given oil price, but these improvements are not automatic, and the 

higher exports of non-marginal exporters may reduce the oil prices, 

which makes the impact on the total income unclear. 

 

3.3.3 Oil dependence (oil share) 

The third term (primary oil supply to primary energy supply) 

refers to the oil dependence of the economy (toe/toe). High oil 

dependence is likely to be inversely related to the second term, and 

hence to oil export contribution, thereby affecting the overall export 

revenue potential. 

The ratio of oil consumed to the GDP is a measure of an 

economy’s oil intensity and can be said to be the product of two terms 

used in the decomposition: the ratio of oil consumption to the total 

energy consumption and the ratio of energy used to the GDP. The share 

of oil in energy use reflects both the economy’s development stage and 

the availability of choices among fuels that permit substitution between 

fuels (BaconAdib, 2005). 

Oil dependence should be linked to the domestic supply of other 
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primary energy sources and to the demand for other fuels, where some 

sectors, such as transport, are more oil-intensive than others. If the 

relative size of these sectors increases over time, and if there are no 

alternative sources for transportation, then we should expect an 

economy that is increasingly reliant on oil. Among the sectors that 

consume more petroleum products in most economies, the transport 

sector is at the top of list, but other sectors, such as industry, especially 

industries producing chemicals and petrochemicals, are equally 

important. The household use of petroleum products for heating and 

cooking is relatively more important in low-income countries. The 

power sector also uses petroleum products and crude oil for electricity 

generation. 

 

 
Fig. 3.8 Oil dependence trend of the MENA countries 

Source: International Energy Agency databases 
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The oil dependence trend pattern is inversely related to TPES. 

Most of the MENA oil exporters reported a relatively moderate level of 

TPES growth in the entire period regarded, between 4 and 10%, with 

the exception of Libya, which had a lower rate of approximately 2%. 

In the first period (1980-1988), the TPES growth rate was very 

high, between 5 and 12%. UAE had the highest rate (12%) among the 

countries, and the lowest rate was recorded by Iran and Libya, both 5%. 

Oman recorded a high TPES growth rate of 9%. 

The second period (1989-2000) recorded the lowest TPES growth 

rates, between 2% by Algeria and 7% by Iran, except for Qatar, which 

recorded the highest growth rate (11%). A -2% decrease was recorded, 

however, by Kuwait. This means stagnation in oil dependence. 

In the third period (2001-2006), the MENA countries recorded a 

moderate TPES growth rate, between 2% by Libya and 10% by Oman, 

with 9% by Qatar. 

In the last period (2007-2010), Oman recorded the highest TPES 

growth rate (14%), followed by Qatar, essentially due to their high 

dependence on gas supply. The rest recorded relatively low growth. 

Oman, Libya, Qatar, Iran, and Kuwait recorded a decrease in oil 

dependence during this period. Algeria, Saudi Arabia, and UAE 

recorded a slight increase. 

With regard to MENA’s domestic energy needs, it is evident from 

Fig. 8 that the MENA countries in general tend to depend heavily on oil 

for their domestic energy needs. Five countries (Iran, Oman, Kuwait, 

Libya, and Saudi Arabia) in the study sample are more than 50% 
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dependent on oil, with the exception of Iran and Oman, which recorded 

a reduction in oil dependence. Algeria and UAE depend by about 30% 

on oil while Qatar has the lowest level of oil dependence in the study 

sample (about 20%). Three countries (Oman, Iran, and UAE) recorded 

some reduction in oil dependence, with the most notable case being 

Iran. In 1980, Iran depended on oil for up to 80% of its energy needs, 

but by 2010, it managed to lower its oil dependence level to 37%. On 

the other hand, Kuwait shows a completely different trajectory of 

dependence: in 1981, 60% of its domestic energy needs were met by oil, 

and in 2010, it was back to the same situation after much fluctuation. 

Similarly, Algeria, Libya, Saudi Arabia, and Qatar did not show any 

major change in their respective oil dependence levels during this 

period. 

The low oil dependence of Qatar and the declining share of oil in 

the primary energy consumption of UAE and Oman are the main 

factors that contributed to their success in maintaining a relatively high 

level of oil export importance. On the other hand, Iran and Saudi 

Arabia currently occupy the lowest positions in terms of oil export 

importance due to the high growth of their primary oil consumption 

compared to their export volume growth. They occupy the highest 

positions, however, in terms of oil dependence; their economies are 

more oil-intensive than the economies of the other countries in the 

study sample. 

 

 



 34 

3.3.4 Energy intensity 

The last term (primary energy supply-to-GDP ratio) indicates the 

primary energy intensity of the economy (toe/$). This, being a measure 

of the effectiveness of energy utilisation in the economy, influences the 

overall local demand and thereby affects the oil export volume. 

The total amount of energy that an economy uses depends much 

on the country’s GDP level and sectoral structure. An economy with a 

large industrial sector will tend to use more energy than an economy 

with a similar size but with a large agricultural or service sector. 

When discussing sustainable development, energy intensity is a 

problem that is often neglected. Yet, as a measure of the energy 

efficiency of a country’s economy, it weighs upon the economic 

development of many regions in the world (DarginJustin, 2012). 

Energy intensity is calculated in terms of unit of energy consumed 

per unit of GDP, so the higher the energy intensity is, the higher the 

cost of converting energy into each unit of GDP. The MENA region is 

a prime example of an area where much remains to be done to bring 

this level down (DarginJustin, 2012). In fact, from 1980 to 2010, every 

region in the world had negative energy intensity growth rates, except 

for the MENA region, according to the 2010 World Bank data. Energy 

intensity in MENA is related to energy consumption, which, since the 

1970s, has risen quite roughly (especially for Iran). This is partially due 

to the economic diversification, energy-intensive industry expansion, 

rising population, and favourable energy pricing policies (DarginJustin, 

2012). Across MENA, nearly every energy-rich country is attempting 
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to achieve economic growth along the energy-intensive 

industrialization path, but the rising energy intensity has been coupled 

with low energy efficiency and unsustainable energy consumption. The 

outcome has been energy deficits, especially in the gas and power 

sectors, as well as environmental pollution and loss of economic 

competitiveness (DarginJustin, 2012). 

The same conclusions as for the previous component (oil 

dependence) can be drawn for energy intensity, except that in this case, 

it is substantially and proportionally linked to TPES. 

 

Fig. 3.9 Energy intensity in MENA 

Sources: Total primary energy supply from the International Energy Agency 

databases, and GDP from the United Nations Statistics Division - National Accounts 
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All the countries in the study sample have recorded increases in 

the overall energy intensity of their economies. The trend is also quite 

clear. That is, in the 1980s, when the oil prices were low, all the 

countries recorded a high level of energy intensity growth 

(BlakeSubhes, 2010). UAE recorded the highest rate of energy intensity 

growth, with an annual average of 16% between 1980 and 1988, 

followed by Iran, which recorded a high level of energy intensity 

within the study sample. On the other hand, Oman recorded the lowest 

rate and level of energy intensity within the study sample until 2004, 

when the rapid rise to 56% started. A number of other countries, 

including Saudi Arabia, recorded a high level of energy intensity 

growth during this period. In the 1990s, there was some sort of 

stagnation in energy intensity growth. 

A minor fall in energy intensity occurred in recent times as the oil 

prices in the international market hardened. Clearly, oil price influences 

energy intensity quite appreciably in the MENA countries 

(BlakeSubhes, 2010). In recent times, the spread of intensity shrank, 

thereby indicating a convergence of some sort in the energy systems 

and energy utilisation in these countries, mainly in the energy 

efficiency framework. 

 

 

 

 



 37 

Chapter4. Decomposition Analysis of the Oil 

Export Revenue Contribution 

 
While the previous section addressed the factors driving the oil 

export contribution of the individual MENA countries, this section 

analyzes the effects of the changes in these factors over time using the 

decomposition additive LMDI method. In the LMDI approach, the 

effects of the change in one of the four factors – average export price, 

oil export importance, oil dependence, and energy intensity of the 

economy – on the change in the export revenue can be found by 

applying the same steps and periods of analysis as those in a similar 

research by Subhes C. Bhattacharyya and Andon Blake: 1980-1988, 

1989-2000, 2001-2006, and 2007-2011. These periods correspond to 

the main phases of the export revenue evolution in these countries: 

declining revenue, stagnation, and growth. The analysis is presented for 

each effect and at the overall level in the following tables and 

paragraphs, which indicate the number of sample countries that 

experienced a high oil export contribution in the different periods from 

1980 to 2010. A positive value for the factor indicates a positive effect 

in oil export contribution, and vice versa. 

Using Eq.2.8, the contribution of each factor to the total change of 

oil export over GDP for each country was calculated. All the factors 

influenced the export contribution; the decomposition below does not 

leave residues compared with the actual changes. The residue equals 

zero for all the periods and components. 
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4.1 Influence of the Export Price on the Export Revenue 

Contribution 

The results relative to the oil price effect are presented in Table 4-

1 and Graph 4-1. 

Table 4-1: Export Price Effect 

MENA 

Country 

△Peff (%)3 

1980-1988 1989-2000 2001-2006 2007-2011 

Algeria -18% 12% 11% 3% 

Iran -9% 15% 7% 4% 

Kuwait -33% -3% 17% 13% 

Libya -24% 12% 40% 20% 

Oman -25% 13% 25% 2% 

Qatar -18% 33% 9% 24% 

Saudi Arabia -14% 8% 23% 8% 

UAE -22% 8% 12% 5% 

   

Similarities are found by comparing the two results for the period 

considered by Subhes C. Bhattacharyya and Andon Blake, with some 

exceptions within countries. 

The price effect had the most dominant influence during the entire 

period considered (see Table 1). The first period (1980-1988) showed 

the effect of a decline in oil price, with all the MENA countries in the 

study sample recording a decrease in oil export contribution generally 

due to the fall in oil prices for this period. All the countries in the study 

                                                        
3 Log percent change of the price effect between the base and terminal years 
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sample suffered during this period, except for Iran, which recorded a 

slight decrease in oil export contribution (-4%). Even though it 

experienced a sharp fall in price changes (-240%) among the countries 

in the study sample, Iran’s economy did not suffer so much from the 

price collapses due to the low importance of its oil exports. 

Conversely, the second and third periods (1989-2000 and 2001-

2006, respectively) captures the effect of the rising oil prices. The price 

stability in 1989 and 2000 was responsible for the timid effect during 

the stagnant period, except for Qatar. Although the effect was more 

significant in the last period, all the countries gained in the two periods, 

especially Libya followed by Oman, Saudi Arabia, and Kuwait in the 

third period, and Qatar followed by Iran, Algeria, and Oman in the 

second period. 

Finally, the period 2007-2011 showed a less positive effect of oil 

prices in the oil export contribution for all the countries in the study 

sample compared to the previous period. Despite the fact that the price 

level was higher in the last period, only three countries gained more 

during the period, namely Qatar, Libya, and Kuwait (see Fig. 4.1). The 

effect is marginal for the other countries. 
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Fig. 4.1 Price effect % 

 

 

4.2 Influence of the Change in the Oil Export Importance 

The results relative to the oil export importance effect are 

presented in Table 4-2 and Graph 4-2. 
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Table 4-2: Oil Export Importance Effect 

MENA 

Country  

△Meff (%) 

1980-1988 1989-2000 2001-2006 2007-2011 

Algeria -6% 0% -1% -13% 

Iran 3% -2% 2% 0% 

Kuwait -53% 20% 3% -4% 

Libya -41% -13% 22% -16% 

Oman 31% -9% -48% 7% 

Qatar -31% 1% -28% 19% 

Saudi Arabia -53% -3% -9% -16% 

UAE -29% 6% 8% -8% 

 

All the MENA countries in the study sample recorded a decrease 

in oil export contribution generally due to the significant fall in the 

export volume (most countries recorded a decrease in export volume in 

this period). The increase in domestic oil supply coupled with the 

declining oil price environment caused this adverse effect. 

It was found that oil export importance negatively affected six 

countries — Saudi Arabia, Kuwait, Libya, Qatar, UAE, and Algeria — 

in the first period (1980-1988), as also found by Subhes C. 

Bhattacharyya and Andon Blake. The effect was most pronounced for 

Kuwait, Saudi Arabia, Qatar, and Libya in the study sample. Algeria 

did not suffer as the other countries did due to the increase in its oil 

export volume during this period. Iran and Oman recorded a positive 

effect due to the increase in their export volume; also, they recorded a 

slight increase in oil supply compared to their export volume. The 
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impact of oil export importance was negative in the other two periods 

for Libya, Qatar, Oman, Algeria, and Saudi Arabia, with a more 

adverse effect for Qatar and Oman in 2001-2006. (The effect was 

marginal for Subhes C. Bhattacharyya and Andon Blake (2010) during 

this period.) A positive effect was recorded by Qatar, Libya, and 

Kuwait (second period for the former, third period for the latter). The 

significant fall in the export volume compared to the domestic oil 

supply, coupled with the declining oil price environment (first period), 

caused this adverse effect (Fig. 4.2). The last period (2007-2011), 

however, had a relatively adverse effect for most of the countries, 

especially for Libya, Algeria, and Saudi Arabia, due to the decrease in 

oil export volume and the increase in domestic oil use. Only a marginal 

positive effect was recorded by Oman and Iran during this period. On 

the contrary, Qatar recorded a high positive effect for this period due to 

the increase in its oil export volume compared to its oil supply, as 

opposed to the observation made by Subhes C. Bhattacharyya and 

Andon Blake (the importance of export decrease; its effect on the 

overall export contribution for most countries became more important). 

This result was mainly due to the declining export volumes coupled 

with the growing domestic demand, and the subsequent effect of the 

global crisis in 2008 was more pronounced on the oil export volume 

than on the oil prices. 
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Fig. 4.2 Oil export importance effect % 

 

 

4.3 Influence of the Changes in Oil Dependence 

High oil dependence is likely to be inversely related to the second 

term, hence to oil export contribution. This factor captures the shift of 

the oil share in the country’s energy mix. The changes in oil 

dependence for domestic energy use in each country (see Fig. 4.3 and 

Table 4-3) indicated that compared to the other factors, these changes 

did not affect the export revenues significantly for most of the countries, 

with the exception of Oman, which recorded a strong negative effect 

during the first two periods and a positive effect during the third period, 

due to the decrease in its oil share compared to its total energy supply, 

which means that Oman became less oil-intensive. For the rest of the 

countries, this was simply due to the modest changes in the oil 

dependence in each period (i.e., the differences in dependence between 
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the base and terminal years were minor), except in the last period 

(2007-2010), which exhibited a pattern different from that in the three 

periods previously observed in the three countries where the change 

was adversely quite significant (Oman, Qatar, and Libya), reducing the 

share of oil in the mix energy shift to gas to meet the strong domestic 

demand (Oman and Qatar) and the decrease in Libya’s oil share due to 

the popular uprising in 2011. The oil dependence of Oman played a 

significant role during the whole period compared to the other countries 

in the study sample, where the impact was negligible, as also found by 

Subhes C. Bhattacharyya and Andon Blake in their analyses. Kuwait 

and Iran showed the smallest negative change. Oman exhibited the 

highest effect (10 to -26%) of the changes in oil dependence in each 

period. Three countries recorded a slightly positive effect in the last 

period — Algeria, Saudi Arabia, and UAE — which increased their 

domestic oil use to meet the strong demand in their industrial and 

transportation sectors, especially investments in infrastructure and in 

energy-intensive industries such as the petrochemical industry. 
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Table 4-3: Oil Dependence Effect 

MENA 

Country  

△Oeff (%)4 

1980-1988 1989-2000 2001-2006 2007-2011 

Algeria -5% 0% 1% 2% 

Iran -1% -5% -4% -4% 

Kuwait 12% -1% -1% -5% 

Libya 1% 5% -3% -61% 

Oman -26% -23% 10% -20% 

Qatar -6% 4% 20% -24% 

Saudi Arabia -6% 3% -1% 2% 

UAE -8% -9% -8% 1% 

 

 
Fig. 4.3 Oil dependence effect % 

 

 

 
                                                        
4 Log percent change of oil dependence effect between the base and terminal years 
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4.4. Energy Intensity Effect 

The last element captures the effect of changes in energy intensity: 

a larger tendency to waste more energy, which in turn can put pressure 

on the oil export surplus. Clearly, then, an efficient domestic energy 

utilisation policy will pave the way for greater exportable surplus and 

will improve the export revenue in the future. The results are quite 

similar to those obtained by Subhes C. Bhattacharyya and Andon Blake 

for the first three periods (see Fig. 4.4 and Table 4-4). In the first period, 

when the oil prices were declining and the export revenues were falling, 

the intensity effect was working in the opposite direction. This would 

have increased the oil export contribution significantly. The effect was 

quite strong compared to those of the two other factors during the first 

period in Kuwait, UAE, Libya, Saudi Arabia, and Qatar. The energy 

intensity increased appreciably in the case of Kuwait in the first period 

while Iran and Algeria did not see a significant development in this 

respect. Oman recorded a decrease in energy intensity during this 

period. 

Energy intensity had a significant positive effect on oil export 

contribution for almost all the countries in the study sample during the 

entire period, unlike for the period 2001-2006, with a negative effect 

recorded by all the countries, except Algeria, Oman, and Saudi Arabia, 

which recorded an increase in energy intensity. The effect was quite 

strong and negative, however, during this period, which was most 

pronounced in Libya and Kuwait. This was due to the strong economic 

growth compared to the growth rate of the total primary consumption. 
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Finally, the period 2007-2010 saw a slightly positive effect in the 

aggregate energy intensity for the MENA countries, and worked in the 

same direction as the price effect, except for Iran and Qatar. The effect 

was quite strong and positive in this period, however, particularly for 

Libya. Qatar and Iran recorded a slight decrease in their energy 

intensity during this period, with a negative effect. A marginal positive 

effect was recorded by Algeria. 

 

Table 4-4: Energy Intensity Effect 

MENA Country △Ieff (%)5 

1980-1988 1989-2000 2001-2006 2007-2011 

Algeria 7% 2% 0% 1% 

Iran 3% 4% -1% -1% 

Kuwait 41% -11% -10% 5% 

Libya 31% 3% -14% 40% 

Oman -2% 28% 15% 12% 

Qatar 22% -6% -8% -9% 

Saudi Arabia 33% 4% 8% 5% 

UAE 36% -4% -4% 6% 

 

                                                        
5 Log percent change of the energy intensity effect between the base and terminal years 
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Fig. 4.4 Energy intensity effect % 

 

4.5. Factors’ Comparison (2007-2011) 

 

Table 4-5: Factors’ Decomposition Results (2007-2011) 

MENA 

Country  

Decomposition in 2007-2011 (%)6 

Dt-D0 △Peff △Meff △Oeff △Ieff △Dtot Residual 

Algeria -7% 3% -13% 2% 1% -7% 0.000  

Iran 0% 4% 0% -4% -1% 0% 0.000  

Kuwait 9% 13% -4% -5% 5% 9% 0.000  

Libya -17% 20% -16% -61% 40% -17% 0.000  

Oman 1% 2% 7% -20% 12% 1% 0.000  

Qatar 10% 24% 19% -24% -9% 10% 0.000  

Saudi Arabia 0% 8% -16% 2% 5% 0% 0.000  

UAE 4% 5% -8% 1% 6% 4% 0.000  

MENA 0% 80% -32% -108% 60% 0% 0.000  

 

 

                                                        
6 Log percent change of the factors between the base and terminal years 
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Table 4-6: Variables’ Growth Rates (2007-2011) 

MENA 

Country  

Growth Rates in 2007-2011 (%)7 

GDP OER OEV TOS TPES 

Algeria 3% -3% -6% 5% 3% 

Iran 3% 3% -2% -2% 2% 

Kuwait 3% 7% 1% 3% 5% 

Libyan -20% -25% -30% -26% -7% 

Oman 7% 8% 6% 2% 14% 

Qatar 15% 20% 8% -1% 10% 

Saudi Arabia 4% 4% 0% 8% 7% 

UAE 1% 5% 0% 7% 6% 

 

 

Table 4-7: Factors’ Growth Rates (2007-2011) 

MENA 

Country 

Factors’ Growth Rates in 2007-2011 (%)8 

Export 

contribution 

Effective 

price 

Export 

importance 

Oil 

dependence 

Energy 

intensity 

Algeria -6% 3% -11% 2% 1% 

Iran 0% 5% 0% -4% -1% 

Kuwait 4% 6% -2% -2% 2% 

Libyan -6% 8% -6% -20% 16% 

Oman 1% 1% 4% -11% 7% 

Qatar 5% 12% 9% -10% -4% 

Saudi Arabia 0% 4% -7% 1% 3% 

UAE 4% 4% -7% 1% 5% 

 

 

 

                                                        
7 Percent change in the variables’ growth rates 
8 Percent change of the factors’ growth rates during the period considered 
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The analysis of the above tables led to the results shown in the table 

below. 

 

Table 4-8: Recapitulation of the Factors’ Impact on the Oil Export Contribution 

and the Main Reasons for Such (2007-2011) 

MENA 

Country 

2007-2011 

Main Factors Affecting the Oil 

Export Contribution 

Main Reasons 

Algeria - Decrease in export contribution 

due mainly to export importance  

- The 5%/year increase in OS 

coupled with the decrease in 

OEV (-6%/year) adversely 

affected the export importance   

(-11%/year). 

- Increase in energy intensity and 

oil share 

 

- Increase in the domestic 

demand for oil 

- 4%/year production decline 

- Recession in Europe 

- Inefficient use of energy 

 

Iran - Stagnation in oil export 

contribution 

- The decrease in OS did not affect 

the export importance.  

- Decrease in OEV (-2%/year) 

- Decrease in energy intensity      

(-1%/year) 

  

- Diversification of the 

Iranian economy 

- Slight increase in 

production (1%/year) 

- Sanctions’ effect 

- Gradually cutting the 

subsidies by increasing the 

prices of oil products 

- Improving the energy 
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efficiency 

Kuwait - Increase in export contribution 

mainly by the effective price 

- The increase in its oil production 

(1%/year) did not significantly 

raise its OEV because of the 

increase in OS, even though the 

oil share growth rate was 

negative; this was due to the 

strong increase in TPES caused 

by other sources, mainly gas. 

- Increase in energy intensity 

- Strong domestic demand 

for fuel (both for oil and 

gas) 

- Inefficient use of energy 

 

Libya Sharpe decline in the oil export 

contribution 

Popular uprising in 2011 

Oman - Increase in export contribution  

- The increase in Oman’s oil 

production significantly affected 

the OEV and also decreased the 

oil dependence (-11%/year).  

- The energy intensity increased 

significantly (7%/year). 

- High gas share growth rate 

in the energy supply 

compared to OS 

- Production increased by 

6%/year 

- - Inefficient use of energy 

 

Qatar - Increase in export contribution 

due to the price; also, the 1% 

decrease in OS coupled with the 

high growth in production 

increased the OEV by 8%, which 

in turn increased the oil export 

importance by 9%. 

- Decrease in OS and 

increase in GS 

- Increase in production 

(12%/year) 

- The most energy-efficient 

among the countries in the 

study sample 
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- The annual production was 

intended primarily for export. 

- High increase in TPES due 

essentially to gas 

- Decrease in energy intensity      

(-4%/year) 

- Less oil-intensive economy 

- The most high-performing 

country in the study sample 

during this period 

Saudi 

Arabia 

- Stagnation in oil export 

contribution 

- The 8%/year increase in OS 

decreased the oil export 

importance by -7%/year 

- Oil-intensive economy 

- Increase in energy intensity  

- No decrease in OEV 

- Increase in energy intensity 

(3%/year) 

- High growth of the 

domestic demand for oil 

- The annual production was 

intended primarily for the 

domestic demand. 

- Heavily oil-intensive 

economy 

- Strong subsidy system 

- Inefficient energy use 

UAE - Increase in export contribution 

by price and energy intensity 

- The 7%/year increase in OS 

decreased the oil export 

importance (-7%/year). 

- No decrease in OEV 

- Increase in energy intensity 

(5%/year) 

- Gas shortage led to the high 

growth of the domestic 

demand for oil. 

- The annual production was 

intended primarily for the 

domestic demand. 

- Decrease in energy 

efficiency 
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4.6 Scenario of Low Energy Intensity and the Mean Oil 

Importance Level in the Sample 

There is a possibility of cross-learning within the group if the 

same scenarios used by Subhes C. Bhattacharyya and Andon Blake 

— the average oil export importance level of the sample in the period 

2007-2011 and the low energy intensity level shown by Qatar in the 

last period — will be adopted, due to their significant influence on 

the overall oil export contribution. 

The relevant energy requirements of each country in this period 

were recalculated considering the lowest energy intensity, assuming 

that the price and oil dependence of the economy do not change. The 

changed domestic oil requirement was then deduced from the overall 

oil availability to determine the revised exportable oil volume. The 

revised export volume was then used to calculate the export 

contribution in the low-energy-intensity case, and the result was 

compared with the original export contribution to determine the effect 

(BlakeSubhes, 2010). 
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Fig. 4.5. Mean oil export scenario %. 

 

 

Fig. 4.6. Low energy intensity scenario %. 
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Table 4- 9: Recapitulation of the Oil Export Contribution Improvement by 

Country under Both Scenarios (2007-2011) 

MENA 

Country 

2007-2011 

Low Energy Intensity Scenario 

from Qatar 

Mean Oil Export 

Importance Scenario 

Algeria - Could have improved its oil export 

revenue share with respect to its 

GDP by 25% on average during 

the entire period 

- 7% increase in GDP 

The change could rise by 39%. 

 

Iran - 38% improvement on average, the 

highest in terms of export 

contribution  

- 9% increase in GDP 

Iran gained substantially from 

such a change (by more than 

140%) due to its very low 

export importance level 

compared to the mean. 

 

Kuwait - Lowering the energy intensity over 

the Qatari level can significantly 

improve (by 13%) the oil export 

revenue with respect to the GDP 

during this period. 

- 7% increase in GDP 

- No significant change (8%) 

Libya - 9% improvement on average  

- 6% increase in GDP 

The change could rise by 24%. 

 

Oman - Slight increase (2%) on average 

- Slight increase in GDP (1%)  

Marginal change (less than 

1%) 

Saudi 

Arabia 

- 24% improvement on average  

- Significant increase in GDP (13%, 

the highest) 

Significant change (52%) due 

to its modest export 

importance 
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UAE 6% improvement on average, but no 

effect on the GDP (0%) 

Qatar and UAE lost in all the 

years due to their high oil 

export levels compared to their 

domestic oil use. 

 
In fact, lowering the oil consumption up to the Qatari level will 

negatively affect the economies of Algeria, Iran, and Saudi Arabia 

because of their sizes in terms of population, domestic consumption, and 

economic structure compared to the size of Qatar. 

Countries with a high level of export importance are likely to be 

negatively affected if they fail to maintain their historic export level. 

These countries can be more vulnerable to the changes in the export 

environment. Iran gained in both scenarios due to its low oil export 

importance and high energy intensity level (BlakeSubhes, 2010). 

 

4.7 Comparison of the Study Findings and the Results 

Obtained by Subhes C. Bhattacharyya and Andon Blake 

(2010) 

Similarities: 

Similarities were found by comparing the two results for the 

period considered by Subhes C. Bhattacharyya and Andon Blake, with 

some exceptions within countries. 

The price effect had the most dominant influence during the entire 

period considered. The first period (1980-1988) showed the effect of 
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the decline in oil price while the last period (2001-2006) captured the 

effect of rising oil prices and price stagnation during the second period. 

Kuwait and UAE appeared to have suffered more during the price 

decline phase while Libya and Iran gained more in the rising price 

phase. 

It was found from both analyses that export importance affected 

most of the countries in the study sample disproportionately in the first 

period, but an insignificant effect was found by Subhes C. 

Bhattacharyya and Andon Blake (2010) in the two other periods for all 

the countries. Based on the findings of the present study, however, the 

effect was significant in the last period for three countries: Qatar, Oman, 

and Libya. For the other countries in the study sample, the importance 

of oil export gradually stabilized, and its effect on the overall export 

contribution became less important. 

Compared to the other factors, the oil dependence changes did not 

affect the export revenues significantly, with the exception of Oman. 

This was simply due to the modest changes in oil dependence in each 

period. 

The energy intensity data showed that in the first period, when the 

oil prices were declining and the oil export revenues were falling, the 

intensity effect was working in the opposite direction. This would have 

increased the oil export contribution significantly. The effect was quite 

strong compared to the two other factors in the first period in UAE, 

Saudi Arabia, Kuwait, Libya, and Qatar. The energy intensity had less 

effect in the two other periods. 
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Divergences from the last period: 

The period 2007-2011 showed a less positive effect of oil prices 

on oil export contribution for all the countries compared to the previous 

period. Despite the fact that the price level was higher in the last period, 

only three countries gained more during this period: Qatar, Libya, and 

Kuwait. The effect was marginal for the other countries. 

The impact of oil export importance was negative and significant 

during the last period for Libya, Qatar, and Oman, with an adverse 

effect for Qatar and Oman (the effect was marginal for Subhes C. 

Bhattacharyya and Andon Blake (2010) during this period). In the last 

period, unlike the observation made by Subhes C. Bhattacharyya and 

Andon Blake, the importance of export decreased, and its effect on the 

overall export contribution for most of the countries became more 

important. This result was mainly due to the decline in export volumes 

coupled with the growing domestic demand. The subsequent effect of 

the global crisis in 2008 was more pronounced on the oil export volume 

rather than on the oil prices. 

The oil dependence effect exhibited a different pattern in the last 

period (2007-2010) compared to the three periods previously observed, 

for three countries where the change was adversely quite significant 

(Oman, Qatar, and Libya), reducing the share of oil in the mix energy 

shift to gas to meet the strong domestic demand (Oman and Qatar), and 

a decrease in Libya’s oil share due to the popular uprising in 2011. 

The period 2007-2010 saw a slightly positive effect in the 

aggregate energy intensity for the MENA countries, and worked in the 
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same direction as the price effect, except for Iran and Qatar, which 

recorded a slight decrease in energy intensity. 
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Chapter5. Trends and Decomposition Analysis of 

the Gas Export Revenue Contribution 

 

This section discusses and analyses the trends and effects of the 

change in the gas export revenue contribution for two countries that 

dominate the MENA region in terms of oil exportation: Algeria and 

Qatar. 

The factors driving the gas export contribution of the MENA 

countries are the same as in the previous section. This section analyses 

the effects of the change in these factors over time using the same 

methodology: the LMDI approach. Using such approach, the effects of 

the changes in one of the four factors – average export price, gas export 

importance, gas dependence, and energy intensity of the economy – on 

the changes in the gas export revenue during three periods for Algeria 

and one period for Qatar (due to the lack of data for Qatar) — 1980-

1990, 1991-2001, and 2002-2010 — can be determined. 

Using Eq. 4, the contribution of each factor to the total change of 

gas export value as a share of the GDP for each country was calculated. 

All the factors influenced the oil export contribution; the 

decomposition below does not leave residues compared with the actual 

changes. The residue equals zero for all the periods and components. 
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5.1 Trends in Gas Export Revenue Contributing 

Factors 

 
Table 5-1: Recapitulation of the Factors’ Impact on the Gas Export Contribution 

and the Main Reasons for Such (2007-2010) 

MENA 

Country 

2002-2010 

Main Factors Affecting the 

Gas Export Contribution 

Main Reasons 

Algeria - Increase in gas export 

contribution, mainly by 

effective price  

- -4% decrease in gas 

importance due to the 3% 

increase in gas consumption 

and the marginal increase in 

production during this period 

- Slight energy intensity 

increase 

- Increase in gas domestic demand 

- Domestic gas prices indexed to 

exchange rates and inflation rates 

(5% maximum) 

- Facing many issues of oil 

indexation in continental European 

gas supply contracts, market share, 

and spot prices 

- Recession in Europe 

- Promoting the use of gas as 

feedstock for fuel-intensive 

industries 

- Production decline after 2007 by  -

1% per year 

- Delayed enactment of the amended 

hydrocarbon law 05-07 

- Spot LNG sales falling steadily in 

2009 

- Flexibility shown in 2009 by 

Sonatrach in relation to the take-
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or-pay clauses (DerdoucheHakim, 

2011) 

- No significant new reserves of gas 

had been discovered and 

developed 

- 50% of gross gas production was 

injected to enhance the oil 

recovery. 

Qatar - Decrease in gas export 

contribution due to the sharp 

decrease in gas price; even 

though GEV increased by 

24% and the production 

increased by 20%, this led to 

an increase in export 

importance  

- Gas consumption increase  

- Energy intensity decrease  

- Qatar was more efficient 

than Algeria in 2007-2010 in 

terms of all the parameters 

and factors related to gas 

export dependence and the 

GDP 

- Decrease in OS and increase in GS 

- Heavily discounted prices 

- Promoting the use of gas in 

petrochemicals, fertilizers, and 

other fuel-intensive industries to 

diversify the economy and the 

export portfolio 

- Increase in production 20%/year 

- The most energy efficient 

- Less oil-intensive economy 

- More efficient than Algeria 

especially after 2007 
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Fig. 5.1. Trends in gas export revenue contributing factors. 

Sources: Algerian Energy and Mining Ministry & Korea Statistics Office 

homepages, GDP from the United Nations Statistics Division - National Accounts, 

and total primary energy supply from the International Energy Agency databases 
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Fig. 5.2. Share of oil and gas supply in Algeria (2002-2011). 

Source: International Energy Agency databases 

 

 

Fig. 5.3. Share of oil and gas supply in Qatar (2002-2011). 

Source: International Energy Agency databases. 
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5.2 Decomposition Analysis of the Gas Export 

Revenue Contribution 

 

5.2.1 Influence of the export price on the export revenue 

contribution 

The results relative to the oil price effect are presented in Table 5-

2 and Graph 5.4. 

The results are quite different from the previous section; all the 

factors played a significant role in proportion. The price effect had an 

adverse effect on the gas export contribution in the first period for 

Algeria due to the decline in oil prices, as it is already known that the 

gas prices are indexed to the oil prices. The second decade recorded a 

positive price effect for Algeria due to the slight increase in prices; the 

last period recorded a small change in gas export contribution for both 

countries, even though the price effect was very significant for both 

(positive for Algeria, contrary to Qatar, which recorded a strong 

negative effect). Both countries experienced a significant effect, but it 

had a marginal impact on the gas export contribution due to the strong 

gas export importance compared to the gas supply, and the decrease in 

energy intensity for Qatar as well as the decrease in gas export 

importance and slight increase of energy intensity for Algeria. 
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5.2.2 Influence of the change in gas export importance 

The results relative to the gas export importance effect are 

presented in Table 5.2 and Fig. 5.5. 

Algeria recorded a positive effect of gas export importance in the 

first two periods due to the rise in export volume compared to the slight 

increase in gas supply. The effect was reversed in the last period, which 

recorded a negative effect in gas export importance. The gas exports 

peaked in 2005, but the pace was not maintained, especially in 2009, 

when a drop in gas export volume was recorded, due to many reasons 

related to the upstream and downstream activities, mainly the decline in 

production and the decrease in the European demand. Qatar, however, 

recorded a positive gas export importance effect. It seems that Qatar’s 

gas export did not suffer during the financial crisis; on the contrary, it 

almost doubled its gas exports by 24%/year. 

 

5.2.3 Influence of the changes in gas dependence 

The changes in gas dependence for domestic energy use in each 

country (see Fig. 5.6 and Table 5-2) indicated that they had the same 

effect as the other factors, especially for Algeria, which recorded a 

positive effect in the first two periods, except in the last period (2002-

2010), which exhibited a pattern different from that in the two periods 

previously observed for Algeria, where the change was adversely quite 

significant. Despite the increase in domestic gas supply to meet the 

strong demand in the residential and electricity generation, the gas rate 

penetration increased significantly during this period, from 35% in 
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2002 to 48% in 2011, and electrification reached 99% in 2011 (Bilan 

Energetique du MEM), which explains the increase in total gas supply 

by 3%/year. The share of gas declined, however, by 4% between 2002 

and 2011 due to the strong demand for oil products (6%/year). Qatar 

showed a negative change in this period, although it was highly 

dependent on gas for domestic energy use, but its effect was minimal 

due to the substantial increase in gas production (20%/year), 

particularly intended for export, compared to the other factors 

determining gas export dependence. Without neglecting the substantial 

domestic gas supply for Qatar, the governments promoted the use of 

gas in petrochemicals, fertilizers, and other fuel-intensive industries, 

such as aluminium and steel production, mostly by supplying 

subsidized and low-priced gas as feedstock or fuel to build forward 

linkages, move up the value chain, and diversify the economy and the 

export portfolio. 

 

5.2.4 Energy intensity effect 

The last element captures the effect of the changes in energy 

intensity. Fig. 5.7 and Table 5-2 show that in the first period, when the 

oil prices were declining and the oil export revenues were falling, the 

intensity effect was working in the opposite direction. This would have 

increased the gas export contribution. The effect was quite small 

compared to the other factors during the first and last periods for 

Algeria. The energy intensity decreased appreciably for both countries 

(in the second period for Algeria). Qatar had a significant negative 
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effect in gas export dependence, which recorded a decrease in energy 

intensity due to the strong dependence on the domestic use of natural 

gas and the energy efficiency improvement. Algeria, however, recorded 

a marginal positive effect in this period. 

 

Table 5-2: Factors’ Effect on Gas Export Contribution (%)9 
MENA Country 1980-1990 1991-2001 2002-2010 

△Peff  

Algeria -1% 2% 4% 

Qatar     -14% 

△Meff 

Algeria 2% 2% -3% 

Qatar     17% 

△Geff 

Algeria 0% 1% -1% 

Qatar     -1.5% 

△Ieff 

Algeria 1.2% -1% 0.4% 

Qatar     -5% 

 

                                                        
9 Log percent change of the factors’ effect on the gas export contribution between the base 

and terminal years. 
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    Fig. 5.4 Gas export price effect %    Fig. 5.5 Gas export importance effect % 

  

     Fig. 5.6 Gas dependence effect %      Fig. 5.7 Energy intensity effect % 
 

5.3 Alternative Scenarios for Algeria’s Gas Export 

Contribution 
In the case of Algeria, the decline in gas production after 2005 

coupled with the major changes in the global gas market and prices 

(e.g., development of U.S. non-conventional gas production, rise of 

new LNG exporters, and decreasing demand for Algerian gas in Europe) 

and the growing domestic demand made the issue more pressing for gas 

export dependence. Both the high oil prices and the modest industrial 
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recovery in Algeria’s partner countries kept Algeria’s gas exports at 

low levels in recent years, suggesting changing market forces 

(GijónReinout, 2011). 

To assess the potential impact of a fall/increase in natural gas 

exports and of selling at hub- and/or oil-indexed prices, medium-term 

gas export revenue importance scenarios for the three alternative 

scenarios below were formulated. 

Alternative scenario 1 assumes that a 5% fall in volume and 

selling at the oil price index will decrease the market share and spot 

price pressure; thus, maintaining the oil price index will be at the 

expense of the market share. 

Alternative scenario 2 assumes that a 5% increase in volume 

and sales (30% spot sales, 70% indexed) will increase the market 

share in Asia as well as the shale gas production. 

Alternative scenario 3 assumes that the gas prices would fall to 

the U.S. levels and that the export volumes would decline by 5% (with 

the shale gas production in EU, market share decrease, and selling at 

the spot price). This scenario could be too pessimistic due to the current 

long-term structure of the Algerian gas contracts and the absence of 

substantial non-conventional gas production in Europe up to now. It 

offers a good illustration, however, of what could happen if non-

conventional gas production would take off in Europe and across the 

world in five to ten years (GijónReinout, 2011). 
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Table 5-3: Scenario 1 (Damage Mitigation) 

 

2011 2015 2020 

Total export volume Ktoe 49725  40502  32989  

Price $/toe spot 247  247  247  

Export value change 0% -19% -34% 

Oil export dependence 10.2% 8% 7% 

 

Table 5-4: Scenario 2 (Flexibility) 

 

2011 2015 2020 

Export volume 30% Ktoe   18132  22040  

Export volume 70% Ktoe   42309  51427  

Price $/toe indexed 247  247  247  

Price $/toe spot 121  121  121  

Export value change 0% 3% 25% 

Oil export dependence 10.2% 10.5% 13% 

 

Table 5-5: Scenario 3 (Pessimism) 

 

2011 2015 2020 

Total export volume Ktoe 49725  40502  32989  

Price $/toe spot 247  121  121  

Export value change 0% -60% -68% 

Oil export dependence 10.2% 4% 3% 

 

The aforementioned scenarios show how such shifts can have 

important implications on the gas export revenue. It was found that the 

recouple-hub-based and oil-linked prices scenario will be the best 

alternative for the Algerian gas export strategy. Algeria would also 

have to find a way; however, to increase its gas reserves and production, 
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speed up its process of developing shale and offshore gas, and deal 

adequately with its rising domestic gas consumption. Much more can 

be achieved by way of rationalization by revising the pricing policy and 

managing the gas demand growth more efficiently. 
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Chapter6. Conclusion and Recommendations 
This paper examines the export contribution of the major 

hydrocarbon producers of the Middle East and North Africa (MENA) 

region and identified the effects of the main driving factors in terms of 

a multiplicative identity that captures the effective export price, export-

to-primary oil/gas supply ratio, oil/gas dependence, and energy 

intensity of the MENA countries using the Logarithmic Mean Divisia 

Index (LMDI) method. The data cover eight oil-exporting countries and 

two gas-exporting countries for the period 1980-2011. The data have 

been averaged over four periods, with close links to the oil price 

movements. The results for the first three periods are consistent with 

the evidence found by Subhes C. Bhattacharyya and Andon Blake 

(2010), with some exceptions within countries. They indicated that 

compared to the other factors, the changes in oil dependence for 

domestic energy use did not affect the export revenues significantly. 

The last period showed a pattern different from those of the other 

periods; oil dependence had a great effect than the other factors, and the 

intensity effect worked in the same direction as the price effect, except 

for Iran and Qatar. This may be due to the increase/decrease in 

domestic oil use during this period. (Oman recorded a sharp decrease in 

domestic oil use and a high rate of domestic gas use.) The same 

observation was made for export importance while working in the 

opposite direction to the previous period, for most of the MENA 

countries. This was due to the slight increase in export volume 

compared to the increase in domestic oil use of these countries. 
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Algeria, Iran, and UAE had less than 30% oil export contribution 

to the GDP, with Iran having the lowest level, and five countries had 

more than 40% export contribution to the GDP, with Libya recording 

the highest ratio. The export contribution generally followed the same 

trend of volatility as that of the oil price. Similarly, the effective oil 

export price also followed the general oil price trend, but the 

differences in the contractual arrangements and in the quality of oil led 

to some price variations for individual countries. The price level for the 

last period was high compared to the previous periods, within the range 

USD400-600/toe, but the price effect on the oil export contribution was 

more significant in the previous periods. Furthermore, most of the 

countries recorded a decrease in oil importance, with Iran having the 

lowest level of export importance. Qatar and UAE kept the highest 

ratio of oil export to domestic oil use, where natural gas was used for 

domestic purposes to maximize the oil export. Qatar and UAE had less 

than 20% domestic oil use while Libya, Saudi Arabia, and Kuwait 

continued to depend heavily on oil for their domestic energy supply 

(more than 60% of their primary energy needs is met through oil). Iran, 

which had the highest oil dependence in the first two decades (86%), 

was able to decrease its oil dependence to 38% in 2011. Oman followed 

the same pattern in the last decade. Other countries can definitely learn 

from Qatar’s and UAE’s experiences in initiating a transition to a less 

oil-intensive economy in the short term while taking into account the 

risks incurred by the massive use of gas, which can be a burden on the 

import bill or can pose a risk of reneging on the country’s commitment 
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to its customers in the medium to long term. Clearly, the world’s oil 

and gas reserves are getting depleted, and new primary energy 

resources need to be sought in the medium to long term. The drivers for 

the search for renewable energies such as solar, wind, and nuclear 

energy are various; they include the diversification of energy resources, 

energy security, CO2 mitigation, desalination needs, and the desire not 

to lag behind new technologies. MENA’s oil/gas exporters should take 

the opportunity and use the surplus funds available to them to build 

advanced energy systems that serve the intergeneration and sustainable 

development. 

The energy intensity has been increasing in the MENA economies, 

which influences the overall local demand and thereby affects the oil 

export volume. Through a what-if analysis of low energy intensity and 

oil export importance scenarios, it was found that most of the MENA 

countries could improve the share of their oil export revenue to their 

GDP, from 2% for Oman to 38% for Iran, if the primary energy 

intensity can be improved to the level achieved by Qatar. Countries 

with a low level of oil export importance can significantly raise their oil 

export importance from the latest scenario. Iran dominated the result 

because the change in the case of Iran was very significant in all the 

years due its very low export importance level. Clearly, such countries 

can gain significantly by increasing their exportable oil volume. 

Qatar has successfully outperformed Algeria since after 2007, not 

only by increasing its gas production and gas export volume but also by 

performing significantly in terms of energy efficiency. 
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The decline in gas production after 2005 coupled with the major 

changes in the global gas market and the growing domestic gas demand 

put more pressure on Algeria’s gas export revenue. 

Both the high oil prices and the modest industrial recovery in 

Algeria’s partner countries kept Algeria’s gas exports at low levels in 

recent years, suggesting changing market forces. The aforementioned 

scenarios show how such shifts can have important implications on gas 

export revenue. It was found that the recouple hub-based and oil-linked 

prices scenario will be the best alternative for the Algerian gas export 

strategy, but Algeria also has to find a way to increase its gas reserves 

and production, speed up its process of developing shale and offshore 

gas, and deal adequately with its rising domestic gas consumption. 

Much more can be achieved in terms of rationalization by revising its 

pricing policy and managing its gas demand growth more efficiently. 

Although the MENA economies will remain energy-intensive, 

they have many opportunities to make their energy use more efficient, 

whether by changing consumer behaviour, reforming its subsidies, 

and/or introducing new ideas in building and transport design. The fact 

that some parts of the region are now running short of gas and 

electricity supplies illustrates the importance of changing the 

management of the region’s energy resources. Improving energy 

efficiency will require social and cultural changes, but it remains an 

open question if the MENA governments will be able to cut their 

household energy subsidies in the short term. 

The price mechanism and subsidies should be considered to 
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gradually meet the market prices. The energy subsidies in the MENA 

countries encourage the excessive use of energy, leading to higher 

energy consumption in many parts of MENA. This distorts the pricing 

signals to the customers, which results in a waste of energy; it also 

encourages the smuggling of oil products in the boundaries with the 

neighbouring countries, and accounts for the lack of incentives to invest 

in alternative energy. 

Clearly, then, an efficient domestic energy utilisation policy and 

the diversification of the energy mix will leave more exportable surplus 

and will improve the export revenue in the future. 

Some countries, like Qatar and UAE, are shifting their structural 

economic composition towards a proactive approach of ecological 

modernisation (Mohamed El Hedi ArouriAdel, 2012). At the same time, 

one must mention the multiple initiatives on the matter of renewable 

energy taken in Algeria, Saudi Arabia, and other MENA countries, like 

the pioneering project of Masdar Sustainable City in UAE and the 

launch of an ambitious program (2011-2030) for the development of 

renewable energy and energy efficiency in Algeria. These initiatives 

will slowly yield positive dividends and should thus be encouraged. 
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ANNEX A 
 

Decomposition Results of Oil Export Dependence 

 
MENA 
Country 1980-1988 

Dt-D0 △Peff △Meff △Oeff △Ieff △Dtot Residual 

Algeria -0.21  -0.15  -0.086  -0.01  0.034  -0.21  0.00  

Iran -0.04  -0.05  -0.02  -0.02  0.05  -0.04  0.00  
Kuwait -0.33  -0.36  -0.12  -0.06  0.21  -0.3  0.00  
Libya -0.34  -0.30  -0.32  0.07  0.21  -0.3  0.00  

Oman -0.22  -0.27  0.17  -0.13  0.01  -0.2  0.00  
Qatar -0.33  -0.20  -0.30  0.10  0.07  -0.3  0.00  
Saudi Arabia -0.39  -0.12  -0.51  -0.06  0.31  -0.4  0.00  

UAE -0.23  -0.25  -0.43  -0.10  0.55  -0.2  0.00  
MENA -2.09  -1.46  -1.18  -0.10  0.89  -2.09  0.00  

        MENA 
Country 

1989-2000 
Dt-D0 △Peff △Meff △Oeff △Ieff △Dtot Residual 

Algeria 0.14  0.15  -0.01  0.01  -0.02  0.14  0.00  
Iran 0.12  0.16  0.00  -0.05  0.00  0.12  0.00  
Kuwait 0.05  0.02  -0.30  0.22  0.11  0.05  0.00  
Libya 0.06  0.07  -0.05  0.02  0.01  0.06  0.00  
Oman 0.09  0.14  -0.04  -0.09  0.08  0.09  0.00  
Qatar 0.32  0.28  0.09  -0.12  0.07  0.32  0.00  
Saudi Arabia 0.12  0.07  0.01  0.01  0.03  0.12  0.00  
UAE 0.004  0.12  -0.02  -0.02  -0.08  0.004  0.00  
MENA 0.90  1.01  -0.31  0.00  0.20  0.90  0.00  

 
MENA 
Country 

2001-2006 

Dt-D0 △Peff △Meff △Oeff △Ieff △Dtot Residual 

Algeria 0.11  0.09  0.05  -0.02  -0.01  0.11  0.00  

Iran 0.04  0.11  -0.06  -0.02  0.01  0.04  0.00  
Kuwait 0.09  0.20  0.05  -0.05  -0.10  0.09  0.00  
Libya 0.44  0.49  0.02  0.04  -0.11  0.44  0.00  
Oman 0.02  0.21  -0.29  -0.05  0.15  0.02  0.00  

Qatar -0.06  0.11  -0.16  -0.04  0.03  -0.06  0.00  
Saudi Arabia 0.21  0.25  -0.05  -0.02  0.03  0.21  0.00  
UAE 0.08  0.14  -0.05  0.01  -0.01  0.08  0.00  
MENA 0.94  1.60  -0.49  -0.16  -0.02  0.94  0.00  
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MENA 
Country 

2007-2010 

Dt-D0 △Peff △Meff △Oeff △Ieff △Dtot Residual 

Algeria -0.093  -0.024  -0.096  0.020  0.007  -0.093  0.000  

Iran -0.053  -0.042  0.00011  -0.020  0.008  -0.053  0.000  

Kuwait -0.018  0.056  -0.145  0.022  0.049  -0.018  0.000  

Libya -0.102  -0.028  -0.054  -0.049  0.029  -0.102  0.000  

Oman -0.021  -0.013  -0.013  -0.077  0.082  -0.021  0.000  

Qatar 0.024  0.103  0.134  -0.048  -0.165  0.024  0.000  

Saudi Arabia -0.062  -0.012  -0.054  -0.069  0.073  -0.062  0.000  

UAE -0.023  0.021  -0.117  0.009  0.063  -0.023  0.000  

MENA -0.350  0.060  -0.344  -0.212  0.147  -0.350  0.000  

 
 

 
ANNEX B 

Factors Driving Oil Export Revenue Dependence 

MENA 
Country 

1980 1988 

D₀ P₀ M₀ O₀ I₀ Dt Pt Mt Ot It 

Algeria 0.31  327  8.12  0.30  0.39  0.10  147  5.08  0.28  0.47  

Iran 0.13  193  1.82  0.74  0.49  0.09  122  1.57  0.64  0.75  

Kuwait 0.66  440  14.62  0.44  0.24  0.33  205  11.44  0.38  0.37  

Libya 0.57  263  16.87  0.50  0.26  0.24  120  7.27  0.60  0.45  

Oman 0.58  336  15.44  0.52  0.21  0.35  185  22.48  0.40  0.21  

Qatar 0.58  342  28.10  0.15  0.40  0.25  206  13.08  0.20  0.47  
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Saudi 
Arabia 0.62  285  15.23  0.72  0.20  0.23  208  4.14  0.61  0.43  

UAE 0.44  437  21.79  0.55  0.08  0.21  195  5.60  0.40  0.48  

MENA 
3.89  2,624.58  121.98  3.92  2.26  1.80  1,387.16  70.65  3.51  3.63  

           MENA 
Country 

1989 
2000 

D₀ P₀ M₀ O₀ I₀ Dt Pt Mt Ot It 

Algeria 0.12  182  5.08  0.31  0.43  0.26  420  4.89  0.33  0.38  

Iran 0.12  128  1.91  0.64  0.79  0.24  312  1.96  0.49  0.81  

Kuwait 0.43  277  13.30  0.35  0.33  0.48  292  6.86  0.57  0.42  

Libya 0.24  136  6.82  0.60  0.43  0.30  177  5.71  0.66  0.45  

Oman 0.39  204  19.29  0.37  0.27  0.48  281  17.46  0.30  0.32  

Qatar 0.28  227  13.70  0.20  0.46  0.60  438  17.15  0.15  0.54  

Saudi 
Arabia 0.25  229  4.33  0.60  0.43  0.38  288  4.47  0.63  0.47  

UAE 0.25  213  6.67  0.38  0.46  0.25  344  6.16  0.35  0.34  

MENA 
2.09  1,596.40  71.11  3.45  3.60  2.99  2,552.19  64.66  3.48  3.74  
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ANNEX C 
Decomposition Results of Gas Export Dependence 

 

  

1980-1990 

Dt-D0 △Peff △Meff △Geff △Ieff △Dtot real Residual 

Algeria 0.03  -0.01  0.024  0.01  0.004  0.03  0.00  

        

  

1991-2001 

Dt-D0 △Peff △Meff △Geff △Ieff △Dtot Residual 

Algeria 0.05  0.02  0.01  0.04  -0.03  0.05  0.00  

        

 

2002-2010 

Dt-D0 △Peff △Meff △Geff △Ieff △Dtot Residual 

Algeria 0.01  0.04  -0.02  -0.02  0.005  0.01  0.00  

Qatar -0.04  -0.14  0.17  0.003  -0.06  -0.04  0.00  

Total -0.03  -0.10  0.15  -0.02  -0.06  -0.03  0.00  
 
 
 

ANNEX D 
 

Factors Driving Gas Export Revenue Dependence 

 

  
1980 1990 

D₀ P₀ M₀ G₀ I₀ Dt Pt Mt Gt It 

Algeria 0.02  172  0.97  0.29  0.39  0.05  116  2.19  0.40  0.45  

           
  

1991 2001 

D₀ P₀ M₀ G₀ I₀ Dt Pt Mt Gt It 

Algeria 0.08  176  2.23  0.38  0.50  0.12  212  2.57  0.60  0.38  

      

 
 

    
  

2002 2010 

D₀ P₀ M₀ G₀ I₀ Dt Pt Mt Gt It 

Algeria 0.10  178  2.51  0.62  0.37  0.11  260  2.09  0.51  0.39  

Qatar 0.19  430  1.38  0.82  0.40  0.16  190  3.60  0.84  0.27  

MENA 0.29  607.89  3.89  1.44  0.76  0.26  449.74  5.68  1.35  0.66  
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ANNEX E 
 

Comparative Results 
 

MEN
A 
Count
ry 

Subhes C. Bhattacharyya Results Results of the Present Study 

1980-1988 1980-1988 

△Pe
ff 

△Me
ff 

△Oe
ff 

△Ief
f 

△Dt
ot  

Resid
ual 

△Pe
ff 

△Me
ff 

△Oe
ff 

△Ie
ff 

△Dt
ot 

Resid
ual 

Algeri
a 

(--) (-) (--) (+) -
19.5 -1.35 (--) (-) (-) (+) -

21% 0.00  

Iran 
(-) (+) (-0) (+0) -

3.91 -5.66 (-) (-0) (-0) (+0) 
-4% 0.00  

Kuwai
t 

(---) (--) (+) (+) -
19.9 -13 (---) (----) (++) (++

+) 
-

33% 0.00  

Libya 
(--) (---) (+0) (++) -

11.3 -20.8 (---) (---) (+0) (++
+) 

-
34% 0.00  

Oman 
	  	  	  	  	  	  (---) (+++

) (---) (-0) -
22% 0.00  

Qatar 
(---) (---) (---) (+++

) 
-

2.89 -31.6 (--) (---) (-) (++
+) 

-
33% 0.00  

SA 
(--) (---) (---) (+++

) 5.38 -44.2 (--) (----) (-) (++
+) 

-
39% 0.00  

UAE 
(---) (---) (---) (+++

+) 
67.6

1 -102 (---) (---) (-) (++
+) 

-
23% 0.00  

 
MEN
A 
Count
ry 

Subhes C. Bhattacharyya Results Results of the Present Study 

1989-2000 1989-2000 

△Pe
ff 

△M
eff 

△Oe
ff 

△Ie
ff 

△Dt
ot 

Resid
ual 

△Pe
ff 

△Me
ff 

△Oe
ff 

△Ie
ff 

△Dt
ot 

Resid
ual 

Algeri
a 

(+) (+0) (-0) (+0) 12.8 0.84 (+) (+0) (-) (+0) 
14% 0.00  

Iran 
(+) (+0) (-0) (+0) 6.79 -2.37 (++) (-0) (-) (+0) 

12% 0.00  
Kuwai
t 

(+0) (+) (-0) (-0) 6.04 -0.74 (-0) (++) (-0) (-) 
5% 0.00  

Libya 
(-0) (-) (+) (+) 13.1 -5.86 (+) (--) (+) (+0) 

6% 0.00  

Oman 
	  	  	  	  	  	  (++) (-) (---) (++

+) 9% 0.00  

Qatar 
(+) (+) (-) (+0) 7.54 -0.4 (++

+) (+0) (-) (-) 
32% 0.00  

Saudi 
Arabia 

(+) (-) (+) (+0) 11.9
7 0.33 (+) (-0) (+0) (+) 

12% 0.00  

UAE (+) (+) (---) (-0) 5.63 -4.98 (+) (+) (-) (-) 0.4
% 0.00  
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0.98 (+++) (-) (-0 (+) 21% 0.00 
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ANNEX F 
 

 
Source: Ang BW, 2004 
 

 
Source: Ang BW, 2004 
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초  록  
 

Subhes C. Bhattacharyya와 Andon Blake (2010)의 연구에 중동 및 

북 아프리카 지역(MENA) 석유 수출 의존성이 지난 30년 동안 어

떻게 발전해왔는 지와 에너지 정책 관점에서 주된 성장 요인을 

분석했다. 본 연구는 이에 기반하여 각 나라의 석유 수출 의존도, 

석유 수출 가격, 수출-일차 석유 공급, 비율를 곱셈법 측면에서 

분석했다. 본 논문은 최근 개발 동향을 맞추기 위해서 데이터의 

범위와 방법론에 다소 변화를 주었다. 최근에 주요 석유 수출 나

라로 주목 받은 오만을 데이터에 추가했다. 나아가, 기존 연구에 

사용했던 라스파이레스 지수 방법론에서는 설명 불가능한 잔차

의 존재를 허용하지 않기 때문에 본 연구에서는 그 문제를 해결

할 수 있는 Logarithmic Mean Divisia Index (LMDI)를 사용했다. 

가스수출이 알제리와 카타르의 경제에 큰 영향을 미치기 때문에 

본 연구에는 현재 대두가 되고 있는 두 가스수출국에 대해서도 

분석했다. 마지막부분에는 최신 데이터(1980-2011)로 결과를 업

데이트했다. 

주요어 :  

석유 및 가스 수출, 분해분석법, MENA 국가, Log Mean Divisia 

Index 
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Abstract 

This study was based on a similar research by Subhes C. Bhattacharyya 

and Andon Blake (2010), which analysed how the oil export 

dependencies of the Middle East and North Africa (MENA) region’s 

oil producers had evolved over the past three decades, and which 

identified the main growth-driving factors from an energy policy 

perspective. This paper analyses the oil export dependence of each 

economy in terms of a multiplicative identity that captures the effective 

export price, export-to-primary oil supply ratio, oil dependence, and oil 



 ii 

export intensity of the country. This paper, however, also incorporates 

certain relevant variations in terms of data scope and methodology to 

suit the recent development trends. Essentially, the number of countries 

was increased to include Oman, which is currently a major oil exporter. 

Further, instead of the Laspeyres index methodology, as in the case of 

the main reference text, this paper employed the Logarithmic Mean 

Divisia Index (LMDI) primarily for perfect decomposition as the 

method does not allow for the existence of unexplained residuals. 

Again, the research includes an analysis of gas, with focus on Algeria 

and Qatar, two of the leading gas exporters at present. The reason for 

such inclusion is that gas is a major determinant of the state of the 

economy of these two countries. Finally, the research was updated by 

using the most recently available data (1980-2011). 

 

Keywords: Oil and gas export contribution, decomposition 

analysis, MENA countries, Log Mean Divisia Index 

 

Student No.: 2012-22595 
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Chapter1. Introduction 

 

1.1 Overall Introduction 

Most of the countries in the Middle East and North Africa 

(MENA) region are highly dependent on hydrocarbon as a source of 

export revenue and also as a source of primary energy supply. The 

purpose of this study was to provide information on a number of energy 

use aspects in these countries, with a view to highlighting the 

vulnerabilities of the different countries to oil prices, and to explore 

some of the policy implications of such. The answers to the following 

questions were sought: 

• How dependent is each country at present on the hydrocarbon 

revenue measured in terms of the ratio of the value of oil exports to 

the gross domestic product (GDP)? 

• How does the oil price volatility affect the GDP and export revenue?  

• Can the countries expect that the oil and gas export importance will 

increase or decrease as the level of development improves? 

• What is the fuel mix of the economy, and what is its trend during 

the period considered (measured as the share of the use of oil and 

oil products (gas) in the total primary energy use)? What has been 

the pattern of the use of other fuels? 

In this paper, the term “hydrocarbon-exporting countries” 

generally refers to the top eight net oil exporters, with oil and gas 

accounting for over 40% of their total exports. These countries are 
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Algeria, Iran, Kuwait, Libya, Oman, Qatar, Saudi Arabia, and the 

United Arab Emirates (UAE). Among these eight countries, gas export 

dependence refers to Algeria and Qatar because gas is a major 

determinant of the state of the economy of these two countries. 

A large portion of the global hydrocarbon reserves are 

concentrated in the MENA countries, and they are sufficient to meet 

the growing global demand for the coming decades. The export 

revenues that they generate will help sustain the economic development 

of the region. The oil prices are uncertain, however, and the extended 

and increased domestic energy needs affect not only the countries’ oil 

export revenues but also the availability of the oil destined for export. 

Despite the size of their reserves, the oil production in most of the 

MENA countries is not likely to increase significantly in the coming 

years. The exports from the Middle East, 75% of which are to Asia, and 

those from North Africa, most of which are focused on Europe, should 

remain stable overall. The increase in oil and gas production will 

contribute more to meeting the fast-growing domestic demand than to 

boosting exports (CueilleJean-Philippe, 2012). 

Most MENA countries rely almost exclusively on oil and natural 

gas to meet their energy needs. 

Indeed, many countries in the Middle East paradoxically feel 

constraints on their domestic energy supply as a result of the energy 

demand spurred by the energy prices that are generally and artificially 

very low, and by the adoption of economic-development models based 

on energy-intensive industries (CueilleJean-Philippe, 2012). 
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Increasing energy efficiency is the fastest and least expensive 

way to meet the fast-growing demand and to overcome the 

environmental and economic challenges. More benefits can be 

derived from the existing capacities in the hydrocarbon sector by 

adopting an energy efficiency framework and through energy 

consumption rationalization. While playing an important role in 

energy savings and energy efficiency, this component also allows 

better investment planning through good control of the pace of 

demand growth, which is necessary to meet energy needs. In addition, 

useful and optimal consumption can be systematized. The objective 

of energy efficiency is to produce the same goods or services while 

using the least possible energy, which requires behaviour 

modification and facility improvement. The introduction of new 

technologies can also be accelerated, and the minimum energy 

performance standards (MEPS) for appliances, transport, lighting, 

equipment, and building energy codes can be strengthened and 

enforced. 

There is a need to embark resolutely on the path of renewable 

energy to provide comprehensive and sustainable solutions to 

environmental challenges and to the issue of the preservation of fossil 

energy resources for processing and export. 

This study was based on a similar research by Subhes C. 

Bhattacharyya and Andon Blake (2010), which analysed how the oil 

export dependencies of the MENA oil producers had evolved over 

the past three decades, and which identified the main growth-driving 
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factors from an energy policy perspective. 

The remainder of this paper is organized into six chapters. 

Chapter 2 summarizes the literature and describes the research 

methodology used; Chapter 3 discusses the trends in the oil export 

revenue contributing factors; Chapter 4 and 5 conduct a 

decomposition analysis of oil and gas export revenue dependence, 

respectively; and Chapter 6 presents the study results’ 

recommendations and the study’s conclusion. 

 

1.2 Historical Context of Oil and Gas in the MENA 

Countries 

The current oil boom, the first in the 21st century, is distinctly 

different from the oil booms in the oil-exporting MENA1 countries 

experienced in the past century. Whereas the oil booms of 1974 and 

1980 began suddenly, the current boom has developed gradually. The 

global economic setting (and the petroleum market), together with the 

existing economic structures of the MENA oil-exporting states, may 

enable these countries to make good use of the current boom for their 

economic development. Such countries draw the right conclusions from 

their experience with the previous booms, and properly address the 

challenges and opportunities provided by the new setting. While no 

single growth and development pattern or policy fix is suitable for all 

                                                        
1 Dr. Al-Moneef Majid used the term “the Arab world” instead of MENA, which refers to 

the countries of the Middle East and North Africa (MENA) region and the member states of 
the Arab League. 
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the MENA countries, certain far-reaching changes are necessary and 

should be pursued by all the MENA economies. The proper 

development and management of the oil sector will be central to 

achieving sustainable growth in the MENA oil-exporting economies 

(Al-Moneef Majid, 2006). 

Hydrocarbon and its related substances forged the corresponding 

economies of the MENA region, in one way or another, from the dawn 

of independence, and/or formed nation states in the region. The 

discovery of oil and the realization of its importance and potential for 

meeting the world’s energy needs not only increased the strategic 

significance of MENA but also helped integrate the MENA economies 

into the global economy. During the 20th century, the socioeconomic 

and political transformation of these countries and their relationships 

with the major powers were influenced by the international political 

economy of oil on the one hand and by the impact of the development 

of the oil sector on the individual MENA economies on the other (Al-

Moneef Majid, 2006). 

The MENA oil-exporting countries are classified as low-middle-

income countries, as defined by the World Bank. Despite the historical 

and cultural ties that exist among these countries, there are wide-

ranging differences among the subregions (the Gulf and the Arabian 

Peninsula (Iran), the Mashreq and the Maghreb) in terms of population 

size, resource endowment, levels of socioeconomic development, 

output structure, and per-capita income, among others. These 

differences not only influence their growth patterns but also have an 
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impact on the process of economic integration and the political unity 

and cohesion in the Arab world (Al-Moneef Majid, 2006). 

The MENA countries have witnessed massive social, economic, 

and political transformations in the past three decades. The oil sector 

and the political economy of oil have played a pivotal role in such 

transformations at different historical junctures. During the early years 

of the discovery of oil, when production was still in the hands of 

international oil companies (IOCs) under the old concessions, these 

transformations were shaped by rivalries among the major world 

powers as well as by the various alliances of the IOCs and their 

worldwide influence on oil production and pricing policies. When the 

wave of nationalizations and takeovers of the former concessionaires 

ended, the oil sector was gradually integrated into the economies of the 

oil-producing countries, and consequently, into the MENA economies 

at large. 

Following its integration, the role of the oil sector went through 

various stages and forms depending on the developments in the oil 

market and the flow of oil revenues on the one hand and the of the 

comparative advantages of the MENA economies on the other. The role 

of the oil sector also differed among countries where the sector is 

dominant, depending on the political, institutional, and fiscal relations 

between the oil sector, represented by the national oil companies 

(NOCs), and their respective governments (Al-Moneef Majid, 2006). 

The Middle East is the world’s leading oil-producing region, and 

given the extent of its known reserves, this status seems likely to 
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intensify. Five countries (Saudi Arabia, Iran, UAE, Iraq, and Kuwait) 

each produce more than two million barrels of oil per day, contributing 

by far the largest proportion of regional oil production. The majority of 

this production comes from super-giant fields discovered several 

decades ago: Ghawar, Rumaila, Zakum, Burgan, etc. MENA’s oil 

production has remained relatively stable over the last decade. Despite 

the predominance of oil reserves in these regions, much of the increase 

in the world demand since 2000 has been met by the increased 

production outside MENA (in Angola and the former Soviet states) 

(CueilleJean-Philippe, 2012). 

Increasing population, higher standards of living, accelerated 

growth of energy-intensive industries (cement, aluminium, 

petrochemicals, etc.), and highly subsidized energy prices have led the 

MENA countries’ demand for oil and gas to almost double. Access to 

affordable energy is a basic necessity, and the price of energy is 

politically a highly sensitive issue in many regions. The leaders of 

countries with substantial oil and/or gas reserves want to deliver 

affordable energy to stimulate industrialization and development, and 

the populations of these countries take the general view that this 

geological benefit should mean low energy costs for them. As a result, 

the governments often give substantial energy subsidies to their 

domestic markets (CueilleJean-Philippe, 2012). 
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Chapter2. Methodology 

 

2.1 Data Sources and Collection 

In this study, the time series data of GDP in constant price (2005) 

billion USD, total oil/gas supply (Ktoe), oil export revenue (billion 

USD constant price), oil export volume (Ktoe), total primary energy 

supply (ktoe) for the period 1980-2011, and also gas export revenue 

(USD billion) and the gas export volume (Ktoe) for Qatar from 2000 to 

2010 and from Algeria from 1980 to 2010 were used. The data were 

obtained from different sources, as follows: 

- total oil supply, oil export volume, total primary energy supply 

from the International Energy Agency databases (Energy 

Balances of Non-OECD Countries, 2011 and 2013 editions); 

- export value of petroleum (in USD) from the OPEC Annual 

Statistical Bulletin; 

- GDP at 2005 USD and Implicit Price Deflator from 

United Nations Statistics Division - National Accounts; 

- gas export revenue and gas export volume from the Algerian 

Energy and Mining Ministry; and 

- gas export revenue for Qatar from the Korea Statistics Office 

homepage. 

In this study, the choice of the start and end periods was 

constrained by data availability and the historical milestone. 
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2.2 The Basic Approaches 

The popular decomposition methods among analysts can be 

divided into two groups: methods related to the Laspeyres index and 

methods related to the Divisia index. The methods used in the late 

1970s and early 1980s are similar to the Laspeyres index in concept, 

where the impact of a factor is computed by letting that factor change 

while holding all the other factors at their respective base year values. 

The representative examples are the studies conducted by Jenne and 

Cattel (1983) and Marlay (1984), which analyzed the trends in energy 

use in the industries in the UK and USA, respectively. Subsequently, 

extensions and refinement of the methods linked to the Laspeyres index 

were made. The related studies include those by Reitler et al. (1987), 

Howarth et al. (1991), Park (1992), Sun (1998), and Ang et al. (2002). 

Ang and Zhang (2000) conducted a comprehensive survey with a total 

of 124 studies. Index decomposition analysis was the main objective of 

such survey with 109 of the 124 studies, where the other 15 studies 

were SDA studies. Boyd et al. (1987) proposed the Divisia index 

approach as an alternative to the Laspeyres index approach in energy 

decomposition analysis. Thereafter, extensions and refinement of the 

methods linked to the Divisia index have been made (Ang BW, 2004). 

The relevant studies include those by Boyd et al. (1988), Liu et al. 

(1992), Ang (1994), Ang and Choi (1997), Ang et al. (1998), Ang and 

Liu (2001), Chung and Rhee (2001), and Ang and Liu (2007). 

As is well known, the Laspeyres index measures the percentage 

change in some aspect of a group of items over time, using weights 
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based on the values in some base year. The Divisia index, on the other 

hand, is a weighted sum of logarithmic growth rates where the weights 

are the components’ shares in the total value, given in the form of a line 

integral. In simple terms, the building block of the methods linked to 

the Laspeyres index is based on the familiar concept of percentage 

change whereas the building block of the methods linked to the Divisia 

index is based on the concept of log (i.e., logarithmic) change. 

Tornqvist et al. (1985) presented the merit of using log change and 

pointed out that it is the only symmetric and additive indicator of 

relative change, whereas the ordinary percentages are asymmetric and 

non-additive (Ang BW, 2004). 

As an example given by Ang BW, assuming that the energy 

consumption of an industrial sector increased from 10 units in year 0 to 

20 units in year T, the relative difference calculated in the ordinary 

percentage depends on which of the two years is used as the point of 

comparison (i.e., the intensity in year T is 100% higher than that in year 

0, or the intensity in year 0 is 50% lower than that in year T), which is 

asymmetric). In the case of log change and using “ln” to denote the 

natural logarithm, the relative changes are given, respectively, by 

ln(20/10)=0.693 and ln(10/20)=_0.693. The changes are symmetric, 

and Tornqvist et al. (1985) recommended the use of the term “log 

percent,” and in both cases, “69.3 log percent change.” In summary, the 

Laspeyres index is easier to understand, but LMDI is more scientific. 
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2.3 Overview of the Methodology 

 

2.3.1 IDA approach 

The methodology that was used in this work follows index 

decomposition analysis, which can easily be applied to any available 

data at any level of aggregation, and also to any data available in the 

time series format. 

Within the IDA approach, there are various methods that can be 

employed, but there is no consensus as to which one is the best. It was 

decided that the LMDI methodology proposed by Ang and Liu and Ang 

be followed. 

In the literature, a number of studies employed decomposition 

techniques to separate the changes in energy consumption into mainly 

three driving factors: (i) changes in economic structure; (ii) changes in 

efficiency; and (iii) changes in production. Many studies also used 

decomposition techniques to unfold the determinants of the emissions’ 

trends in countries (Inglesi-Lotz, 2012). In the analysis in the present 

study, the same methodology was used to decompose the change in the 

oil export contribution into the price change effect (�P), the effect of 

the change in export importance (�M), the effect of the change in oil 

dependence (�O), and the effect of the change in energy intensity. 

IDA: Index decomposition analysis 

LMDI: Logarithmic Mean Divisia Index 
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Fig. 2.1. Recommended methods for energy decomposition analysis2 

 

2.3.2 Decomposition of energy consumption change 

 

 

Fig.2.2.The conventional three-factor case 

                                                        
2 Ang BW, 2004. 

∆E 
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Activity  
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1 - Overall activity (activity effect)  

2 - Activity mix (structure effect) 

3 - Sectoral energy intensity (intensity effect) 

 

Assuming that V is an aggregate composed of n factors (x1, …, 

xn) (i.e., V=∑V𝔦 and  V𝔦=x1,I . x2,I ... xn,i) and that from period 0 to 

T the aggregate changes from V0 to VT, the objective is to derive the 

contributions of the n factors to the change in the aggregate, which 

can be expressed as: 

Additive form: 

∆Vtot= VT- V0 =∆Vx1+∆Vx2+…..+  ∆Vxn            (Eq. 2-1) 

(Ang BW, 2004) 

Multiplicative form:  

Dtot=Vt V0= Dx1Dx2…. Dxn                       (Eq. 2-2) 

(Ang BW, 2004) 
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2.3.3 General formulae of LMDI 

 

∆Vxk= L VTi,V0i Ln !";𝒦,𝔦
!";!,!! , and                         (Eq. 2-3) 

 

Dxk=exp(
! !!!,!!"
! !!,!!

Ln !";𝒦,𝔦
!";!,!! ),                 (Eq. 2-4) 

 

where L(a,b)=(a-b)/(lna-lnb) is the logarithmic mean of a and b, and 

L(a,a)=a (Ang BW, 2004). The components of this oil and gas export 

dependence can then be identified as follows: 

 

From a macroeconomic standpoint, the oil export contribution 

of an oil-exporting country is measured by the ratio of the value of oil 

exports to the GDP. The oil export contribution itself is equal to the 

product of four factors, as shown below (BlakeSubhes, 2010). 
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Four explanatory effects: 
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                      (Eq. 2-6-a) 

(BlakeSubhes, February 2010) 
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!"#

 =
!"#
!"#

 x 
!"#
!"#

 x 
!"#
!"#

 x 
!"#
!"#

                      (Eq. 2-6-b) 

 

OER – Oil export revenue (in constant 2005 USD, million) 

GER – Gas export revenue (in constant 2005 USD, million) 

GDP – Gross domestic product (in constant 2005 USD, million) 

OEV – Oil export volume (Mtoe) 

GEV – Gas export volume (Mtoe) 

POS – Primary oil supply (Mtoe) 

PGS – Primary gas supply (Mtoe) 

PEC – Primary energy consumption (supply) (Mtoe) 

 

Eq. 2-6-a and 2-6-b identify four drivers of oil (gas) export 

dependence (oil (gas) export/GDP), as cited below (BlakeSubhes, 

2010). The first term (oil (gas) export revenue to oil (gas) export 

Oil (gas) export contribution ≡ value of oil (gas) exports / GDP = 

price of oil (gas) × (volume oil (gas) exports / total oil (gas) use) 

× (total oil (gas) use / total energy use) × (total energy use / 

GDP)                                                               
(Eq. 2-5) 
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volume) captures the average effective export price in constant USD 

per toe of export. The second term (oil (gas) export volume to primary 

oil (gas) supply) captures the importance of the oil (gas) export 

compared to the domestic oil (gas) use. Normally, exporters are 

expected to have a high ratio, implying a greater importance of exports 

compared to oil use in the economy. The third term (primary oil (gas) 

supply to primary energy supply) refers to the oil (gas) dependence of 

the economy (toe/toe). High oil dependence is likely to be inversely 

related to the second term, thereby affecting the overall export revenue 

potential. The last term (primary energy supply as a ratio of the GDP) 

indicates the primary energy intensity of the economy (toe/$). This, 

being a measure of the effectiveness of energy utilisation in the 

economy, influences the overall local demand and thereby affects the 

volume of exportable oil. Accordingly, 

Oil (gas) export contribution = (Effective price) x (oil (gas) export importance) 

x (oil (gas) dependence) x (primary energy intensity)                                             

(Eq. 2-7) 

In addition, the changes in the oil export dependence between two 

periods can be explained using the decomposition analysis framework. 

In this analysis, LMDI was used. Thus, 

Change in oil export contribution (�Deffect) = Price change effect 

(�Peffect) + Effect of change in export importance (�Meffect) + Effect of 

change in oil dependence (�Oeffect) + Effect of change in energy intensity 

(�Ieffect)                                                                                          (Eq. 2-8) 
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Conventional four-factor case: 

 
Fig. 2.3 The conventional four-factor case 

 

Decomposition structure of oil export dependence: 

∆Dtot=DT – D0 = △Peffect + △Meffect + △Oeffect + △Ieffect                              (Eq. 2-8) 

 

∆Vxk= L VTi,V0i Ln !";𝒦,𝔦
!";!,!!                                                                            (Eq. 2-3) 

△Peffect = Wi ∗ Ln !"
!"!                                                                                              (Eq. 2-3-a) 

△Meffect = Wi ∗ Ln !"
!"!                                                                                          (Eq. 2-3-b) 

△Oeffect = Wi ∗ Ln !"
!"!                                                                                            (Eq. 2-3-c) 

△Ieffect = Wi ∗ Ln !"
!"!                                                                                                (Eq. 2-3-d) 

Wi = 
!!  –  !!

!"(!!)  –  !"(!!)
 Log mean weight 
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Chapter3. Trends in the Oil Export Revenue 

Contributing Factors 

 
The changes in the export revenue contribution are linked to the 

changes in the different factors in Eq. 1-a. Before bringing these 

together in the decomposition analysis, this section briefly reviews the 

main trends in each of the factors. In every case, to permit comparisons, 

the units in which a factor is measured are the same across countries. 

 

3.1 Trends in Export Revenue, GDP, and Prices 

3.1.1 Oil export revenue 

The oil export revenue of eight MENA countries follows the same 

pattern (see Fig.3.1) as that of the oil price movements and the GDP 

trend. Three periods can be easily identified, as follows (BlakeSubhes, 

2010): 

- the sharp revenue fall up to 1988; 

- the extended growth between 1989 and 1998, where a minor 

revenue recovery was observed; and 

- the income growth after 2000. 

The global financial crisis and its side effects in 2009 had 

important consequences in the declining oil export revenue for all the 

MENA countries. After the soaring price of oil in mid-2008, with 

USD140 per barrel, the price fell below USD60 per barrel in 2009. The 

years 2009-2011 were mainly characterized by a steady price increase 
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for fossil fuels. 

One country in the sample dominated the picture: Saudi Arabia. 

Another country in the sample recorded a decrease in its revenue after 

2011 (the year of the Libyan insurrection). 

The hydrocarbon industry has been and remains the primary 

means of revenue and wealth creation for the oil exporters in the region. 

The phenomenon of the resource curse has usually marked the 

economic situation of the MENA oil-exporting countries. The sales of 

oil and gas represent a very high percentage of the export revenue, 

which means that these countries are heavily dependent on hydrocarbon 

exports. These sales represent a major share of the government 

revenues, and these economies are heavily dependent on the oil prices 

and demand. The oil export revenues more than quadrupled between 

2001 and 2008 (USD800 billion), reaching about USD900 billion in 

2011. 
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Fig. 3.1 Evolution of oil export revenue (USD billion constant 2005). 

Source: OPEC Annual Statistical Bulletin 

 

 

3.1.2 Economic growth in the MENA oil- and gas-exporting 

countries (1980-2011) 
Over the past three decades, despite their efforts and objective of 

diversifying their economies and reducing their exposure to external 

shocks, many MENA countries remained heavily dependent on 

hydrocarbon, and their GDP growth mainly followed the growth 

pattern of the hydrocarbon sector. The GDP did not show such 

volatility, however, in most of the countries, in constant dollar terms 

(see Fig.3.3). No sharp decline in GDP was seen in the 1980s, but the 

growth stagnated in this decade, except for Saudi Arabia, which 

experienced a slight decrease during this decade. Since the early 1990s, 

however, all the economies under consideration started to grow 

(BlakeSubhes, 2010). Three countries (Saudi Arabia, Iran, and UAE) 
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saw significant growth in the last decade. In the last ten years, the 

regional growth accelerated compared to the 1990s as the countries 

responded to the intensified efforts to bolster their private sectors and to 

diversify their growth sources. Many governments in MENA have 

started improving their macroeconomic management, especially in 

terms of business regulation, such as reducing the trade and investment 

restrictions and gradually opening the financial sector. The MENA 

economy has grown strong in recent years due largely to the higher oil 

prices and the expanded hydrocarbon production. 

 

 
Fig. 3.3 GDP trend of selected MENA countries 

Source: United Nations Statistics Division - National Accounts 

 

3.2 Oil Export Contribution of the MENA Countries 

In terms of export contribution, the picture changes quite 
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the entire period of the present study. The diversified structure of the 

Iranian economy and the higher role of the non-oil GDP for UAE 

explain this. Algeria came after Iran and UAE in the last two decades, 

respectively, due to its reliance on natural gas exports and the limited 

size of its oil reserves. In the last decade, Algeria experienced an 

increase in its export contribution, after a period of slight decline in 

the first decades (next to the lowest contribution, after Iran), due to its 

high oil export revenue coming essentially from the oil boom prices 

(third after Iran and UAE). For the rest, the oil export contribution 

remained high, between 40 and 70% of the GDP. All the countries 

saw a significant level of volatility in their oil export revenue 

contribution during the period, as the oil price fluctuated. The trend 

followed a pattern similar to that of the oil export revenue 

(BlakeSubhes, 2010). This was clearly illustrated by Oman, which 

recorded the lowest level of exports and GDP within the sample, but 

a high level of oil export revenue contribution. Libya also recorded a 

very high level of contribution during the period 2005-2008; over 70% 

of its revenue comes from oil exports. 
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Fig. 3.4 Trend of oil export revenue as a share of the GDP 

Sources: Export revenue from OPEC Annual Statistical Bulletin, and GDP from 

United Nations Statistics Division - National Accounts 

 

 
Fig. 3.5.Volatility of the crude oil price and oil export revenue in the MENA 

countries. 

Source: OPEC Annual Statistical Bulletin 
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It is clear from Fig.3.5 that the volatility in the oil export revenue 

is directly related to the oil price fluctuations in all the countries in the 

study sample; only Kuwait and Libya show some divergences. The fall 

and sharp increase of revenue in 1991 and 1992, respectively, for 

Kuwait were related to its invasion by Iraq in that year. The volatility 

recorded in the Libyan revenues was due to the popular uprising in 

2011. 

 

3.3 Analysis of the Oil Export Revenue Contribution 

Components 

Eq. 2-6-a identifies four drivers of oil export contribution (oil 

export/GDP), as discussed below. 

 

3.3.1 The oil export price factor 

The first term (oil export revenue to oil export volume) captures 

the average effective export price in constant USD per toe of export. 

Clearly, the trend generally follows the oil price trend, but there is 

some variation in the price level for each country. This difference arises 

due to the quality of oil, the oil product prices, and the contractual 

arrangements and price discounts allowed by the countries for 

exporting oil (BlakeSubhes, 2010). The trends for Qatar show much 

divergence compared to the other countries, especially in the 2000s as 

well as in recent years. 

The same observation was recorded by Subhes C. Bhattacharyya 

and Andon Blake in the first two decades (1980-1999) on the price of 
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oil exports: a decrease until 1986, followed by stagnation. 

 

 
Fig. 3.6 Trend of oil effective export price 

Sources: Oil export value from OPEC Annual Statistical Bulletin and oil export 

volume from the International Energy Agency databases 

The oil market saw a huge development over the period 2000-

2012. The crude prices jumped from a stable phase (2000-2004) 

marked by OPEC’s price stabilization mechanism around the range of 

USD22-36 per barrel to a fast growth phase (2006-2011) endorsed by 

structural and cyclical factors such as the economic boom, financial 

crisis, restriction of the production/refining capacities, geopolitics, and 

hurricane seasons. As shown in this figure, during the period 2007-

2011, the prices were very high, except for the year 2009, due to the 

financial crisis that slowed the economic activity and led oil prices 

down to the 2006 level (USD61/b). 
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3.3.2 Oil export importance ratio 

The second term (oil export volume to primary oil supply) 

captures the importance of oil export compared to domestic oil use. 

Normally, exporters are expected to have a high ratio, implying the 

greater importance of exports compared to oil use in the economy. This 

factor evolves proportionally with the oil export contribution. 

 

 
Fig. 3.7 Oil export importance 

Source: International Energy Agency databases  
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Oman, sets the upper bound, with a very high export-to-local use ratio. 

The diversified energy mix of Qatar and the reliance on gas for 

domestic use and the rapid increase in oil export volume for Oman 

make this possible. Moreover, during this period, Oman changed from 

being a major oil importer to a major oil exporter. Similarly, for the 

OPEC members in the sample, the trend was fairly stable over the 

entire range of the study period. This may have emerged from the 

spreading requirements of the production quotas for the members of the 

blockage effects in the development of upstream oil and gas production 

and consumption, and from the proportional increase in domestic oil 

demand (BlakeSubhes, 2010). 

Most oil exporters in MENA reported a relatively high level of 

growth in TPOS in the entire period regarded, between 3 and 8%, with 

the exception of Libya, which had a lower rate of approximately 1.7%. 

The same trend was observed by Subhes C. Bhattacharyya and Andon 

Blake in the period 1980-2006, but a slight decrease was seen in the 

last period, especially for Iran and Qatar. 

In the first period (1980-1988), the TPOS growth rate was very 

high, between 5 and 12%. Kuwait had the highest rate (15%) among 

the countries, and the lowest rate was recorded by Oman, with only 

1.1%, which explains the reduction in terms of oil importance for 

almost all the countries, except for Oman, which recorded an increase 

in oil importance due to the 3% increase in its oil export volume, and 

Iran, which had a steady oil importance level. 

The second period (1989-2000) recorded the lowest TPOS growth 
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rate, from 1% by UAE to 6% by Qatar and Oman. Kuwait recorded a    

-2% decrease. 

In the third period (2001-2006), the MENA countries had a 

moderate to strong TPOS growth rate, between -2% by UAE and 18% 

by Qatar, with the highest rate recorded by Qatar (18%) and Oman 

(15%), implying a reduction in oil export importance. 

In the last period (2007-2010), the TPOS growth rate varied 

between -2% recorded by Iran and 9% by UAE. Libya recorded a sharp 

decrease (-26%) due to the uprising in 2011. Three countries recorded 

low rate (Qatar, Iran, and Libya). As mentioned above, Qatar and 

Oman saw a decrease in oil export importance, different from the rest 

of the countries, which saw an increase in oil export importance, unlike 

in the previous period. 

Low energy prices for local consumption are prevalent, and the 

petroleum products sold locally are not priced at the border price 

equivalence (for socio-political reasons). On the contrary, the 

domestic products are sold at a subsidized rate, and as such, the 

demand for these products rapidly increases. Rapidly expanding 

populations, vehicle fleet expansion, steady economic growth, and 

heavy subsidies promoted such extravagant use of energy and 

continue to drive MENA’s energy demand upward. As the MENA 

countries rely to a large extent on oil and gas for their domestic 

energy use, the higher growth of the domestic energy demand 

reduces the export volume availability. This stresses the importance 

of policy measures that could encourage the MENA countries to 
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contain the diversion of exportable energies, especially during the 

periods of weak oil prices in the international market, so that the 

export intensity can be maintained at a desirable level and the 

required export revenue can be generated through international trade 

(BlakeSubhes, 2010). 

Clearly, any improvement in the importance of oil export with 

respect to the domestic oil demand improves the oil export income for a 

given oil price, but these improvements are not automatic, and the 

higher exports of non-marginal exporters may reduce the oil prices, 

which makes the impact on the total income unclear. 

 

3.3.3 Oil dependence (oil share) 

The third term (primary oil supply to primary energy supply) 

refers to the oil dependence of the economy (toe/toe). High oil 

dependence is likely to be inversely related to the second term, and 

hence to oil export contribution, thereby affecting the overall export 

revenue potential. 

The ratio of oil consumed to the GDP is a measure of an 

economy’s oil intensity and can be said to be the product of two terms 

used in the decomposition: the ratio of oil consumption to the total 

energy consumption and the ratio of energy used to the GDP. The share 

of oil in energy use reflects both the economy’s development stage and 

the availability of choices among fuels that permit substitution between 

fuels (BaconAdib, 2005). 

Oil dependence should be linked to the domestic supply of other 
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primary energy sources and to the demand for other fuels, where some 

sectors, such as transport, are more oil-intensive than others. If the 

relative size of these sectors increases over time, and if there are no 

alternative sources for transportation, then we should expect an 

economy that is increasingly reliant on oil. Among the sectors that 

consume more petroleum products in most economies, the transport 

sector is at the top of list, but other sectors, such as industry, especially 

industries producing chemicals and petrochemicals, are equally 

important. The household use of petroleum products for heating and 

cooking is relatively more important in low-income countries. The 

power sector also uses petroleum products and crude oil for electricity 

generation. 

 

 
Fig. 3.8 Oil dependence trend of the MENA countries 

Source: International Energy Agency databases 
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The oil dependence trend pattern is inversely related to TPES. 

Most of the MENA oil exporters reported a relatively moderate level of 

TPES growth in the entire period regarded, between 4 and 10%, with 

the exception of Libya, which had a lower rate of approximately 2%. 

In the first period (1980-1988), the TPES growth rate was very 

high, between 5 and 12%. UAE had the highest rate (12%) among the 

countries, and the lowest rate was recorded by Iran and Libya, both 5%. 

Oman recorded a high TPES growth rate of 9%. 

The second period (1989-2000) recorded the lowest TPES growth 

rates, between 2% by Algeria and 7% by Iran, except for Qatar, which 

recorded the highest growth rate (11%). A -2% decrease was recorded, 

however, by Kuwait. This means stagnation in oil dependence. 

In the third period (2001-2006), the MENA countries recorded a 

moderate TPES growth rate, between 2% by Libya and 10% by Oman, 

with 9% by Qatar. 

In the last period (2007-2010), Oman recorded the highest TPES 

growth rate (14%), followed by Qatar, essentially due to their high 

dependence on gas supply. The rest recorded relatively low growth. 

Oman, Libya, Qatar, Iran, and Kuwait recorded a decrease in oil 

dependence during this period. Algeria, Saudi Arabia, and UAE 

recorded a slight increase. 

With regard to MENA’s domestic energy needs, it is evident from 

Fig. 8 that the MENA countries in general tend to depend heavily on oil 

for their domestic energy needs. Five countries (Iran, Oman, Kuwait, 

Libya, and Saudi Arabia) in the study sample are more than 50% 
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dependent on oil, with the exception of Iran and Oman, which recorded 

a reduction in oil dependence. Algeria and UAE depend by about 30% 

on oil while Qatar has the lowest level of oil dependence in the study 

sample (about 20%). Three countries (Oman, Iran, and UAE) recorded 

some reduction in oil dependence, with the most notable case being 

Iran. In 1980, Iran depended on oil for up to 80% of its energy needs, 

but by 2010, it managed to lower its oil dependence level to 37%. On 

the other hand, Kuwait shows a completely different trajectory of 

dependence: in 1981, 60% of its domestic energy needs were met by oil, 

and in 2010, it was back to the same situation after much fluctuation. 

Similarly, Algeria, Libya, Saudi Arabia, and Qatar did not show any 

major change in their respective oil dependence levels during this 

period. 

The low oil dependence of Qatar and the declining share of oil in 

the primary energy consumption of UAE and Oman are the main 

factors that contributed to their success in maintaining a relatively high 

level of oil export importance. On the other hand, Iran and Saudi 

Arabia currently occupy the lowest positions in terms of oil export 

importance due to the high growth of their primary oil consumption 

compared to their export volume growth. They occupy the highest 

positions, however, in terms of oil dependence; their economies are 

more oil-intensive than the economies of the other countries in the 

study sample. 
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3.3.4 Energy intensity 

The last term (primary energy supply-to-GDP ratio) indicates the 

primary energy intensity of the economy (toe/$). This, being a measure 

of the effectiveness of energy utilisation in the economy, influences the 

overall local demand and thereby affects the oil export volume. 

The total amount of energy that an economy uses depends much 

on the country’s GDP level and sectoral structure. An economy with a 

large industrial sector will tend to use more energy than an economy 

with a similar size but with a large agricultural or service sector. 

When discussing sustainable development, energy intensity is a 

problem that is often neglected. Yet, as a measure of the energy 

efficiency of a country’s economy, it weighs upon the economic 

development of many regions in the world (DarginJustin, 2012). 

Energy intensity is calculated in terms of unit of energy consumed 

per unit of GDP, so the higher the energy intensity is, the higher the 

cost of converting energy into each unit of GDP. The MENA region is 

a prime example of an area where much remains to be done to bring 

this level down (DarginJustin, 2012). In fact, from 1980 to 2010, every 

region in the world had negative energy intensity growth rates, except 

for the MENA region, according to the 2010 World Bank data. Energy 

intensity in MENA is related to energy consumption, which, since the 

1970s, has risen quite roughly (especially for Iran). This is partially due 

to the economic diversification, energy-intensive industry expansion, 

rising population, and favourable energy pricing policies (DarginJustin, 

2012). Across MENA, nearly every energy-rich country is attempting 
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to achieve economic growth along the energy-intensive 

industrialization path, but the rising energy intensity has been coupled 

with low energy efficiency and unsustainable energy consumption. The 

outcome has been energy deficits, especially in the gas and power 

sectors, as well as environmental pollution and loss of economic 

competitiveness (DarginJustin, 2012). 

The same conclusions as for the previous component (oil 

dependence) can be drawn for energy intensity, except that in this case, 

it is substantially and proportionally linked to TPES. 

 

Fig. 3.9 Energy intensity in MENA 

Sources: Total primary energy supply from the International Energy Agency 

databases, and GDP from the United Nations Statistics Division - National Accounts 
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All the countries in the study sample have recorded increases in 

the overall energy intensity of their economies. The trend is also quite 

clear. That is, in the 1980s, when the oil prices were low, all the 

countries recorded a high level of energy intensity growth 

(BlakeSubhes, 2010). UAE recorded the highest rate of energy intensity 

growth, with an annual average of 16% between 1980 and 1988, 

followed by Iran, which recorded a high level of energy intensity 

within the study sample. On the other hand, Oman recorded the lowest 

rate and level of energy intensity within the study sample until 2004, 

when the rapid rise to 56% started. A number of other countries, 

including Saudi Arabia, recorded a high level of energy intensity 

growth during this period. In the 1990s, there was some sort of 

stagnation in energy intensity growth. 

A minor fall in energy intensity occurred in recent times as the oil 

prices in the international market hardened. Clearly, oil price influences 

energy intensity quite appreciably in the MENA countries 

(BlakeSubhes, 2010). In recent times, the spread of intensity shrank, 

thereby indicating a convergence of some sort in the energy systems 

and energy utilisation in these countries, mainly in the energy 

efficiency framework. 
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Chapter4. Decomposition Analysis of the Oil 

Export Revenue Contribution 

 
While the previous section addressed the factors driving the oil 

export contribution of the individual MENA countries, this section 

analyzes the effects of the changes in these factors over time using the 

decomposition additive LMDI method. In the LMDI approach, the 

effects of the change in one of the four factors – average export price, 

oil export importance, oil dependence, and energy intensity of the 

economy – on the change in the export revenue can be found by 

applying the same steps and periods of analysis as those in a similar 

research by Subhes C. Bhattacharyya and Andon Blake: 1980-1988, 

1989-2000, 2001-2006, and 2007-2011. These periods correspond to 

the main phases of the export revenue evolution in these countries: 

declining revenue, stagnation, and growth. The analysis is presented for 

each effect and at the overall level in the following tables and 

paragraphs, which indicate the number of sample countries that 

experienced a high oil export contribution in the different periods from 

1980 to 2010. A positive value for the factor indicates a positive effect 

in oil export contribution, and vice versa. 

Using Eq.2.8, the contribution of each factor to the total change of 

oil export over GDP for each country was calculated. All the factors 

influenced the export contribution; the decomposition below does not 

leave residues compared with the actual changes. The residue equals 

zero for all the periods and components. 
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4.1 Influence of the Export Price on the Export Revenue 

Contribution 

The results relative to the oil price effect are presented in Table 4-

1 and Graph 4-1. 

Table 4-1: Export Price Effect 

MENA 

Country 

△Peff (%)3 

1980-1988 1989-2000 2001-2006 2007-2011 

Algeria -18% 12% 11% 3% 

Iran -9% 15% 7% 4% 

Kuwait -33% -3% 17% 13% 

Libya -24% 12% 40% 20% 

Oman -25% 13% 25% 2% 

Qatar -18% 33% 9% 24% 

Saudi Arabia -14% 8% 23% 8% 

UAE -22% 8% 12% 5% 

   

Similarities are found by comparing the two results for the period 

considered by Subhes C. Bhattacharyya and Andon Blake, with some 

exceptions within countries. 

The price effect had the most dominant influence during the entire 

period considered (see Table 1). The first period (1980-1988) showed 

the effect of a decline in oil price, with all the MENA countries in the 

study sample recording a decrease in oil export contribution generally 

due to the fall in oil prices for this period. All the countries in the study 

                                                        
3 Log percent change of the price effect between the base and terminal years 
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sample suffered during this period, except for Iran, which recorded a 

slight decrease in oil export contribution (-4%). Even though it 

experienced a sharp fall in price changes (-240%) among the countries 

in the study sample, Iran’s economy did not suffer so much from the 

price collapses due to the low importance of its oil exports. 

Conversely, the second and third periods (1989-2000 and 2001-

2006, respectively) captures the effect of the rising oil prices. The price 

stability in 1989 and 2000 was responsible for the timid effect during 

the stagnant period, except for Qatar. Although the effect was more 

significant in the last period, all the countries gained in the two periods, 

especially Libya followed by Oman, Saudi Arabia, and Kuwait in the 

third period, and Qatar followed by Iran, Algeria, and Oman in the 

second period. 

Finally, the period 2007-2011 showed a less positive effect of oil 

prices in the oil export contribution for all the countries in the study 

sample compared to the previous period. Despite the fact that the price 

level was higher in the last period, only three countries gained more 

during the period, namely Qatar, Libya, and Kuwait (see Fig. 4.1). The 

effect is marginal for the other countries. 
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Fig. 4.1 Price effect % 

 

 

4.2 Influence of the Change in the Oil Export Importance 

The results relative to the oil export importance effect are 

presented in Table 4-2 and Graph 4-2. 
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Table 4-2: Oil Export Importance Effect 

MENA 

Country  

△Meff (%) 

1980-1988 1989-2000 2001-2006 2007-2011 

Algeria -6% 0% -1% -13% 

Iran 3% -2% 2% 0% 

Kuwait -53% 20% 3% -4% 

Libya -41% -13% 22% -16% 

Oman 31% -9% -48% 7% 

Qatar -31% 1% -28% 19% 

Saudi Arabia -53% -3% -9% -16% 

UAE -29% 6% 8% -8% 

 

All the MENA countries in the study sample recorded a decrease 

in oil export contribution generally due to the significant fall in the 

export volume (most countries recorded a decrease in export volume in 

this period). The increase in domestic oil supply coupled with the 

declining oil price environment caused this adverse effect. 

It was found that oil export importance negatively affected six 

countries — Saudi Arabia, Kuwait, Libya, Qatar, UAE, and Algeria — 

in the first period (1980-1988), as also found by Subhes C. 

Bhattacharyya and Andon Blake. The effect was most pronounced for 

Kuwait, Saudi Arabia, Qatar, and Libya in the study sample. Algeria 

did not suffer as the other countries did due to the increase in its oil 

export volume during this period. Iran and Oman recorded a positive 

effect due to the increase in their export volume; also, they recorded a 

slight increase in oil supply compared to their export volume. The 
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impact of oil export importance was negative in the other two periods 

for Libya, Qatar, Oman, Algeria, and Saudi Arabia, with a more 

adverse effect for Qatar and Oman in 2001-2006. (The effect was 

marginal for Subhes C. Bhattacharyya and Andon Blake (2010) during 

this period.) A positive effect was recorded by Qatar, Libya, and 

Kuwait (second period for the former, third period for the latter). The 

significant fall in the export volume compared to the domestic oil 

supply, coupled with the declining oil price environment (first period), 

caused this adverse effect (Fig. 4.2). The last period (2007-2011), 

however, had a relatively adverse effect for most of the countries, 

especially for Libya, Algeria, and Saudi Arabia, due to the decrease in 

oil export volume and the increase in domestic oil use. Only a marginal 

positive effect was recorded by Oman and Iran during this period. On 

the contrary, Qatar recorded a high positive effect for this period due to 

the increase in its oil export volume compared to its oil supply, as 

opposed to the observation made by Subhes C. Bhattacharyya and 

Andon Blake (the importance of export decrease; its effect on the 

overall export contribution for most countries became more important). 

This result was mainly due to the declining export volumes coupled 

with the growing domestic demand, and the subsequent effect of the 

global crisis in 2008 was more pronounced on the oil export volume 

than on the oil prices. 
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Fig. 4.2 Oil export importance effect % 
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term, hence to oil export contribution. This factor captures the shift of 
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dependence for domestic energy use in each country (see Fig. 4.3 and 

Table 4-3) indicated that compared to the other factors, these changes 

did not affect the export revenues significantly for most of the countries, 

with the exception of Oman, which recorded a strong negative effect 

during the first two periods and a positive effect during the third period, 

due to the decrease in its oil share compared to its total energy supply, 

which means that Oman became less oil-intensive. For the rest of the 
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the base and terminal years were minor), except in the last period 

(2007-2010), which exhibited a pattern different from that in the three 

periods previously observed in the three countries where the change 

was adversely quite significant (Oman, Qatar, and Libya), reducing the 

share of oil in the mix energy shift to gas to meet the strong domestic 

demand (Oman and Qatar) and the decrease in Libya’s oil share due to 

the popular uprising in 2011. The oil dependence of Oman played a 

significant role during the whole period compared to the other countries 

in the study sample, where the impact was negligible, as also found by 

Subhes C. Bhattacharyya and Andon Blake in their analyses. Kuwait 

and Iran showed the smallest negative change. Oman exhibited the 

highest effect (10 to -26%) of the changes in oil dependence in each 

period. Three countries recorded a slightly positive effect in the last 

period — Algeria, Saudi Arabia, and UAE — which increased their 

domestic oil use to meet the strong demand in their industrial and 

transportation sectors, especially investments in infrastructure and in 

energy-intensive industries such as the petrochemical industry. 
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Table 4-3: Oil Dependence Effect 

MENA 

Country  

△Oeff (%)4 

1980-1988 1989-2000 2001-2006 2007-2011 

Algeria -5% 0% 1% 2% 

Iran -1% -5% -4% -4% 

Kuwait 12% -1% -1% -5% 

Libya 1% 5% -3% -61% 

Oman -26% -23% 10% -20% 

Qatar -6% 4% 20% -24% 

Saudi Arabia -6% 3% -1% 2% 

UAE -8% -9% -8% 1% 

 

 
Fig. 4.3 Oil dependence effect % 

 

 

 
                                                        
4 Log percent change of oil dependence effect between the base and terminal years 
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4.4. Energy Intensity Effect 

The last element captures the effect of changes in energy intensity: 

a larger tendency to waste more energy, which in turn can put pressure 

on the oil export surplus. Clearly, then, an efficient domestic energy 

utilisation policy will pave the way for greater exportable surplus and 

will improve the export revenue in the future. The results are quite 

similar to those obtained by Subhes C. Bhattacharyya and Andon Blake 

for the first three periods (see Fig. 4.4 and Table 4-4). In the first period, 

when the oil prices were declining and the export revenues were falling, 

the intensity effect was working in the opposite direction. This would 

have increased the oil export contribution significantly. The effect was 

quite strong compared to those of the two other factors during the first 

period in Kuwait, UAE, Libya, Saudi Arabia, and Qatar. The energy 

intensity increased appreciably in the case of Kuwait in the first period 

while Iran and Algeria did not see a significant development in this 

respect. Oman recorded a decrease in energy intensity during this 

period. 

Energy intensity had a significant positive effect on oil export 

contribution for almost all the countries in the study sample during the 

entire period, unlike for the period 2001-2006, with a negative effect 

recorded by all the countries, except Algeria, Oman, and Saudi Arabia, 

which recorded an increase in energy intensity. The effect was quite 

strong and negative, however, during this period, which was most 

pronounced in Libya and Kuwait. This was due to the strong economic 

growth compared to the growth rate of the total primary consumption. 
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Finally, the period 2007-2010 saw a slightly positive effect in the 

aggregate energy intensity for the MENA countries, and worked in the 

same direction as the price effect, except for Iran and Qatar. The effect 

was quite strong and positive in this period, however, particularly for 

Libya. Qatar and Iran recorded a slight decrease in their energy 

intensity during this period, with a negative effect. A marginal positive 

effect was recorded by Algeria. 

 

Table 4-4: Energy Intensity Effect 

MENA Country △Ieff (%)5 

1980-1988 1989-2000 2001-2006 2007-2011 

Algeria 7% 2% 0% 1% 

Iran 3% 4% -1% -1% 

Kuwait 41% -11% -10% 5% 

Libya 31% 3% -14% 40% 

Oman -2% 28% 15% 12% 

Qatar 22% -6% -8% -9% 

Saudi Arabia 33% 4% 8% 5% 

UAE 36% -4% -4% 6% 

 

                                                        
5 Log percent change of the energy intensity effect between the base and terminal years 
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Fig. 4.4 Energy intensity effect % 

 

4.5. Factors’ Comparison (2007-2011) 

 

Table 4-5: Factors’ Decomposition Results (2007-2011) 

MENA 

Country  

Decomposition in 2007-2011 (%)6 

Dt-D0 △Peff △Meff △Oeff △Ieff △Dtot Residual 

Algeria -7% 3% -13% 2% 1% -7% 0.000  

Iran 0% 4% 0% -4% -1% 0% 0.000  

Kuwait 9% 13% -4% -5% 5% 9% 0.000  

Libya -17% 20% -16% -61% 40% -17% 0.000  

Oman 1% 2% 7% -20% 12% 1% 0.000  

Qatar 10% 24% 19% -24% -9% 10% 0.000  

Saudi Arabia 0% 8% -16% 2% 5% 0% 0.000  

UAE 4% 5% -8% 1% 6% 4% 0.000  

MENA 0% 80% -32% -108% 60% 0% 0.000  

 

 

                                                        
6 Log percent change of the factors between the base and terminal years 
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Table 4-6: Variables’ Growth Rates (2007-2011) 

MENA 

Country  

Growth Rates in 2007-2011 (%)7 

GDP OER OEV TOS TPES 

Algeria 3% -3% -6% 5% 3% 

Iran 3% 3% -2% -2% 2% 

Kuwait 3% 7% 1% 3% 5% 

Libyan -20% -25% -30% -26% -7% 

Oman 7% 8% 6% 2% 14% 

Qatar 15% 20% 8% -1% 10% 

Saudi Arabia 4% 4% 0% 8% 7% 

UAE 1% 5% 0% 7% 6% 

 

 

Table 4-7: Factors’ Growth Rates (2007-2011) 

MENA 

Country 

Factors’ Growth Rates in 2007-2011 (%)8 

Export 

contribution 

Effective 

price 

Export 

importance 

Oil 

dependence 

Energy 

intensity 

Algeria -6% 3% -11% 2% 1% 

Iran 0% 5% 0% -4% -1% 

Kuwait 4% 6% -2% -2% 2% 

Libyan -6% 8% -6% -20% 16% 

Oman 1% 1% 4% -11% 7% 

Qatar 5% 12% 9% -10% -4% 

Saudi Arabia 0% 4% -7% 1% 3% 

UAE 4% 4% -7% 1% 5% 

 

 

 

                                                        
7 Percent change in the variables’ growth rates 
8 Percent change of the factors’ growth rates during the period considered 
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The analysis of the above tables led to the results shown in the table 

below. 

 

Table 4-8: Recapitulation of the Factors’ Impact on the Oil Export Contribution 

and the Main Reasons for Such (2007-2011) 

MENA 

Country 

2007-2011 

Main Factors Affecting the Oil 

Export Contribution 

Main Reasons 

Algeria - Decrease in export contribution 

due mainly to export importance  

- The 5%/year increase in OS 

coupled with the decrease in 

OEV (-6%/year) adversely 

affected the export importance   

(-11%/year). 

- Increase in energy intensity and 

oil share 

 

- Increase in the domestic 

demand for oil 

- 4%/year production decline 

- Recession in Europe 

- Inefficient use of energy 

 

Iran - Stagnation in oil export 

contribution 

- The decrease in OS did not affect 

the export importance.  

- Decrease in OEV (-2%/year) 

- Decrease in energy intensity      

(-1%/year) 

  

- Diversification of the 

Iranian economy 

- Slight increase in 

production (1%/year) 

- Sanctions’ effect 

- Gradually cutting the 

subsidies by increasing the 

prices of oil products 

- Improving the energy 
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efficiency 

Kuwait - Increase in export contribution 

mainly by the effective price 

- The increase in its oil production 

(1%/year) did not significantly 

raise its OEV because of the 

increase in OS, even though the 

oil share growth rate was 

negative; this was due to the 

strong increase in TPES caused 

by other sources, mainly gas. 

- Increase in energy intensity 

- Strong domestic demand 

for fuel (both for oil and 

gas) 

- Inefficient use of energy 

 

Libya Sharpe decline in the oil export 

contribution 

Popular uprising in 2011 

Oman - Increase in export contribution  

- The increase in Oman’s oil 

production significantly affected 

the OEV and also decreased the 

oil dependence (-11%/year).  

- The energy intensity increased 

significantly (7%/year). 

- High gas share growth rate 

in the energy supply 

compared to OS 

- Production increased by 

6%/year 

- - Inefficient use of energy 

 

Qatar - Increase in export contribution 

due to the price; also, the 1% 

decrease in OS coupled with the 

high growth in production 

increased the OEV by 8%, which 

in turn increased the oil export 

importance by 9%. 

- Decrease in OS and 

increase in GS 

- Increase in production 

(12%/year) 

- The most energy-efficient 

among the countries in the 

study sample 
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- The annual production was 

intended primarily for export. 

- High increase in TPES due 

essentially to gas 

- Decrease in energy intensity      

(-4%/year) 

- Less oil-intensive economy 

- The most high-performing 

country in the study sample 

during this period 

Saudi 

Arabia 

- Stagnation in oil export 

contribution 

- The 8%/year increase in OS 

decreased the oil export 

importance by -7%/year 

- Oil-intensive economy 

- Increase in energy intensity  

- No decrease in OEV 

- Increase in energy intensity 

(3%/year) 

- High growth of the 

domestic demand for oil 

- The annual production was 

intended primarily for the 

domestic demand. 

- Heavily oil-intensive 

economy 

- Strong subsidy system 

- Inefficient energy use 

UAE - Increase in export contribution 

by price and energy intensity 

- The 7%/year increase in OS 

decreased the oil export 

importance (-7%/year). 

- No decrease in OEV 

- Increase in energy intensity 

(5%/year) 

- Gas shortage led to the high 

growth of the domestic 

demand for oil. 

- The annual production was 

intended primarily for the 

domestic demand. 

- Decrease in energy 

efficiency 
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4.6 Scenario of Low Energy Intensity and the Mean Oil 

Importance Level in the Sample 

There is a possibility of cross-learning within the group if the 

same scenarios used by Subhes C. Bhattacharyya and Andon Blake 

— the average oil export importance level of the sample in the period 

2007-2011 and the low energy intensity level shown by Qatar in the 

last period — will be adopted, due to their significant influence on 

the overall oil export contribution. 

The relevant energy requirements of each country in this period 

were recalculated considering the lowest energy intensity, assuming 

that the price and oil dependence of the economy do not change. The 

changed domestic oil requirement was then deduced from the overall 

oil availability to determine the revised exportable oil volume. The 

revised export volume was then used to calculate the export 

contribution in the low-energy-intensity case, and the result was 

compared with the original export contribution to determine the effect 

(BlakeSubhes, 2010). 
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Fig. 4.5. Mean oil export scenario %. 

 

 

Fig. 4.6. Low energy intensity scenario %. 
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Table 4- 9: Recapitulation of the Oil Export Contribution Improvement by 

Country under Both Scenarios (2007-2011) 

MENA 

Country 

2007-2011 

Low Energy Intensity Scenario 

from Qatar 

Mean Oil Export 

Importance Scenario 

Algeria - Could have improved its oil export 

revenue share with respect to its 

GDP by 25% on average during 

the entire period 

- 7% increase in GDP 

The change could rise by 39%. 

 

Iran - 38% improvement on average, the 

highest in terms of export 

contribution  

- 9% increase in GDP 

Iran gained substantially from 

such a change (by more than 

140%) due to its very low 

export importance level 

compared to the mean. 

 

Kuwait - Lowering the energy intensity over 

the Qatari level can significantly 

improve (by 13%) the oil export 

revenue with respect to the GDP 

during this period. 

- 7% increase in GDP 

- No significant change (8%) 

Libya - 9% improvement on average  

- 6% increase in GDP 

The change could rise by 24%. 

 

Oman - Slight increase (2%) on average 

- Slight increase in GDP (1%)  

Marginal change (less than 

1%) 

Saudi 

Arabia 

- 24% improvement on average  

- Significant increase in GDP (13%, 

the highest) 

Significant change (52%) due 

to its modest export 

importance 
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UAE 6% improvement on average, but no 

effect on the GDP (0%) 

Qatar and UAE lost in all the 

years due to their high oil 

export levels compared to their 

domestic oil use. 

 
In fact, lowering the oil consumption up to the Qatari level will 

negatively affect the economies of Algeria, Iran, and Saudi Arabia 

because of their sizes in terms of population, domestic consumption, and 

economic structure compared to the size of Qatar. 

Countries with a high level of export importance are likely to be 

negatively affected if they fail to maintain their historic export level. 

These countries can be more vulnerable to the changes in the export 

environment. Iran gained in both scenarios due to its low oil export 

importance and high energy intensity level (BlakeSubhes, 2010). 

 

4.7 Comparison of the Study Findings and the Results 

Obtained by Subhes C. Bhattacharyya and Andon Blake 

(2010) 

Similarities: 

Similarities were found by comparing the two results for the 

period considered by Subhes C. Bhattacharyya and Andon Blake, with 

some exceptions within countries. 

The price effect had the most dominant influence during the entire 

period considered. The first period (1980-1988) showed the effect of 
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the decline in oil price while the last period (2001-2006) captured the 

effect of rising oil prices and price stagnation during the second period. 

Kuwait and UAE appeared to have suffered more during the price 

decline phase while Libya and Iran gained more in the rising price 

phase. 

It was found from both analyses that export importance affected 

most of the countries in the study sample disproportionately in the first 

period, but an insignificant effect was found by Subhes C. 

Bhattacharyya and Andon Blake (2010) in the two other periods for all 

the countries. Based on the findings of the present study, however, the 

effect was significant in the last period for three countries: Qatar, Oman, 

and Libya. For the other countries in the study sample, the importance 

of oil export gradually stabilized, and its effect on the overall export 

contribution became less important. 

Compared to the other factors, the oil dependence changes did not 

affect the export revenues significantly, with the exception of Oman. 

This was simply due to the modest changes in oil dependence in each 

period. 

The energy intensity data showed that in the first period, when the 

oil prices were declining and the oil export revenues were falling, the 

intensity effect was working in the opposite direction. This would have 

increased the oil export contribution significantly. The effect was quite 

strong compared to the two other factors in the first period in UAE, 

Saudi Arabia, Kuwait, Libya, and Qatar. The energy intensity had less 

effect in the two other periods. 
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Divergences from the last period: 

The period 2007-2011 showed a less positive effect of oil prices 

on oil export contribution for all the countries compared to the previous 

period. Despite the fact that the price level was higher in the last period, 

only three countries gained more during this period: Qatar, Libya, and 

Kuwait. The effect was marginal for the other countries. 

The impact of oil export importance was negative and significant 

during the last period for Libya, Qatar, and Oman, with an adverse 

effect for Qatar and Oman (the effect was marginal for Subhes C. 

Bhattacharyya and Andon Blake (2010) during this period). In the last 

period, unlike the observation made by Subhes C. Bhattacharyya and 

Andon Blake, the importance of export decreased, and its effect on the 

overall export contribution for most of the countries became more 

important. This result was mainly due to the decline in export volumes 

coupled with the growing domestic demand. The subsequent effect of 

the global crisis in 2008 was more pronounced on the oil export volume 

rather than on the oil prices. 

The oil dependence effect exhibited a different pattern in the last 

period (2007-2010) compared to the three periods previously observed, 

for three countries where the change was adversely quite significant 

(Oman, Qatar, and Libya), reducing the share of oil in the mix energy 

shift to gas to meet the strong domestic demand (Oman and Qatar), and 

a decrease in Libya’s oil share due to the popular uprising in 2011. 

The period 2007-2010 saw a slightly positive effect in the 

aggregate energy intensity for the MENA countries, and worked in the 
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same direction as the price effect, except for Iran and Qatar, which 

recorded a slight decrease in energy intensity. 
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Chapter5. Trends and Decomposition Analysis of 

the Gas Export Revenue Contribution 

 

This section discusses and analyses the trends and effects of the 

change in the gas export revenue contribution for two countries that 

dominate the MENA region in terms of oil exportation: Algeria and 

Qatar. 

The factors driving the gas export contribution of the MENA 

countries are the same as in the previous section. This section analyses 

the effects of the change in these factors over time using the same 

methodology: the LMDI approach. Using such approach, the effects of 

the changes in one of the four factors – average export price, gas export 

importance, gas dependence, and energy intensity of the economy – on 

the changes in the gas export revenue during three periods for Algeria 

and one period for Qatar (due to the lack of data for Qatar) — 1980-

1990, 1991-2001, and 2002-2010 — can be determined. 

Using Eq. 4, the contribution of each factor to the total change of 

gas export value as a share of the GDP for each country was calculated. 

All the factors influenced the oil export contribution; the 

decomposition below does not leave residues compared with the actual 

changes. The residue equals zero for all the periods and components. 
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5.1 Trends in Gas Export Revenue Contributing 

Factors 

 
Table 5-1: Recapitulation of the Factors’ Impact on the Gas Export Contribution 

and the Main Reasons for Such (2007-2010) 

MENA 

Country 

2002-2010 

Main Factors Affecting the 

Gas Export Contribution 

Main Reasons 

Algeria - Increase in gas export 

contribution, mainly by 

effective price  

- -4% decrease in gas 

importance due to the 3% 

increase in gas consumption 

and the marginal increase in 

production during this period 

- Slight energy intensity 

increase 

- Increase in gas domestic demand 

- Domestic gas prices indexed to 

exchange rates and inflation rates 

(5% maximum) 

- Facing many issues of oil 

indexation in continental European 

gas supply contracts, market share, 

and spot prices 

- Recession in Europe 

- Promoting the use of gas as 

feedstock for fuel-intensive 

industries 

- Production decline after 2007 by  -

1% per year 

- Delayed enactment of the amended 

hydrocarbon law 05-07 

- Spot LNG sales falling steadily in 

2009 

- Flexibility shown in 2009 by 

Sonatrach in relation to the take-
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or-pay clauses (DerdoucheHakim, 

2011) 

- No significant new reserves of gas 

had been discovered and 

developed 

- 50% of gross gas production was 

injected to enhance the oil 

recovery. 

Qatar - Decrease in gas export 

contribution due to the sharp 

decrease in gas price; even 

though GEV increased by 

24% and the production 

increased by 20%, this led to 

an increase in export 

importance  

- Gas consumption increase  

- Energy intensity decrease  

- Qatar was more efficient 

than Algeria in 2007-2010 in 

terms of all the parameters 

and factors related to gas 

export dependence and the 

GDP 

- Decrease in OS and increase in GS 

- Heavily discounted prices 

- Promoting the use of gas in 

petrochemicals, fertilizers, and 

other fuel-intensive industries to 

diversify the economy and the 

export portfolio 

- Increase in production 20%/year 

- The most energy efficient 

- Less oil-intensive economy 

- More efficient than Algeria 

especially after 2007 
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Fig. 5.1. Trends in gas export revenue contributing factors. 

Sources: Algerian Energy and Mining Ministry & Korea Statistics Office 

homepages, GDP from the United Nations Statistics Division - National Accounts, 

and total primary energy supply from the International Energy Agency databases 
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Fig. 5.2. Share of oil and gas supply in Algeria (2002-2011). 

Source: International Energy Agency databases 

 

 

Fig. 5.3. Share of oil and gas supply in Qatar (2002-2011). 

Source: International Energy Agency databases. 
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5.2 Decomposition Analysis of the Gas Export 

Revenue Contribution 

 

5.2.1 Influence of the export price on the export revenue 

contribution 

The results relative to the oil price effect are presented in Table 5-

2 and Graph 5.4. 

The results are quite different from the previous section; all the 

factors played a significant role in proportion. The price effect had an 

adverse effect on the gas export contribution in the first period for 

Algeria due to the decline in oil prices, as it is already known that the 

gas prices are indexed to the oil prices. The second decade recorded a 

positive price effect for Algeria due to the slight increase in prices; the 

last period recorded a small change in gas export contribution for both 

countries, even though the price effect was very significant for both 

(positive for Algeria, contrary to Qatar, which recorded a strong 

negative effect). Both countries experienced a significant effect, but it 

had a marginal impact on the gas export contribution due to the strong 

gas export importance compared to the gas supply, and the decrease in 

energy intensity for Qatar as well as the decrease in gas export 

importance and slight increase of energy intensity for Algeria. 
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5.2.2 Influence of the change in gas export importance 

The results relative to the gas export importance effect are 

presented in Table 5.2 and Fig. 5.5. 

Algeria recorded a positive effect of gas export importance in the 

first two periods due to the rise in export volume compared to the slight 

increase in gas supply. The effect was reversed in the last period, which 

recorded a negative effect in gas export importance. The gas exports 

peaked in 2005, but the pace was not maintained, especially in 2009, 

when a drop in gas export volume was recorded, due to many reasons 

related to the upstream and downstream activities, mainly the decline in 

production and the decrease in the European demand. Qatar, however, 

recorded a positive gas export importance effect. It seems that Qatar’s 

gas export did not suffer during the financial crisis; on the contrary, it 

almost doubled its gas exports by 24%/year. 

 

5.2.3 Influence of the changes in gas dependence 

The changes in gas dependence for domestic energy use in each 

country (see Fig. 5.6 and Table 5-2) indicated that they had the same 

effect as the other factors, especially for Algeria, which recorded a 

positive effect in the first two periods, except in the last period (2002-

2010), which exhibited a pattern different from that in the two periods 

previously observed for Algeria, where the change was adversely quite 

significant. Despite the increase in domestic gas supply to meet the 

strong demand in the residential and electricity generation, the gas rate 

penetration increased significantly during this period, from 35% in 
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2002 to 48% in 2011, and electrification reached 99% in 2011 (Bilan 

Energetique du MEM), which explains the increase in total gas supply 

by 3%/year. The share of gas declined, however, by 4% between 2002 

and 2011 due to the strong demand for oil products (6%/year). Qatar 

showed a negative change in this period, although it was highly 

dependent on gas for domestic energy use, but its effect was minimal 

due to the substantial increase in gas production (20%/year), 

particularly intended for export, compared to the other factors 

determining gas export dependence. Without neglecting the substantial 

domestic gas supply for Qatar, the governments promoted the use of 

gas in petrochemicals, fertilizers, and other fuel-intensive industries, 

such as aluminium and steel production, mostly by supplying 

subsidized and low-priced gas as feedstock or fuel to build forward 

linkages, move up the value chain, and diversify the economy and the 

export portfolio. 

 

5.2.4 Energy intensity effect 

The last element captures the effect of the changes in energy 

intensity. Fig. 5.7 and Table 5-2 show that in the first period, when the 

oil prices were declining and the oil export revenues were falling, the 

intensity effect was working in the opposite direction. This would have 

increased the gas export contribution. The effect was quite small 

compared to the other factors during the first and last periods for 

Algeria. The energy intensity decreased appreciably for both countries 

(in the second period for Algeria). Qatar had a significant negative 
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effect in gas export dependence, which recorded a decrease in energy 

intensity due to the strong dependence on the domestic use of natural 

gas and the energy efficiency improvement. Algeria, however, recorded 

a marginal positive effect in this period. 

 

Table 5-2: Factors’ Effect on Gas Export Contribution (%)9 
MENA Country 1980-1990 1991-2001 2002-2010 

△Peff  

Algeria -1% 2% 4% 

Qatar     -14% 

△Meff 

Algeria 2% 2% -3% 

Qatar     17% 

△Geff 

Algeria 0% 1% -1% 

Qatar     -1.5% 

△Ieff 

Algeria 1.2% -1% 0.4% 

Qatar     -5% 

 

                                                        
9 Log percent change of the factors’ effect on the gas export contribution between the base 

and terminal years. 
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    Fig. 5.4 Gas export price effect %    Fig. 5.5 Gas export importance effect % 

  

     Fig. 5.6 Gas dependence effect %      Fig. 5.7 Energy intensity effect % 
 

5.3 Alternative Scenarios for Algeria’s Gas Export 

Contribution 
In the case of Algeria, the decline in gas production after 2005 

coupled with the major changes in the global gas market and prices 

(e.g., development of U.S. non-conventional gas production, rise of 

new LNG exporters, and decreasing demand for Algerian gas in Europe) 

and the growing domestic demand made the issue more pressing for gas 

export dependence. Both the high oil prices and the modest industrial 
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recovery in Algeria’s partner countries kept Algeria’s gas exports at 

low levels in recent years, suggesting changing market forces 

(GijónReinout, 2011). 

To assess the potential impact of a fall/increase in natural gas 

exports and of selling at hub- and/or oil-indexed prices, medium-term 

gas export revenue importance scenarios for the three alternative 

scenarios below were formulated. 

Alternative scenario 1 assumes that a 5% fall in volume and 

selling at the oil price index will decrease the market share and spot 

price pressure; thus, maintaining the oil price index will be at the 

expense of the market share. 

Alternative scenario 2 assumes that a 5% increase in volume 

and sales (30% spot sales, 70% indexed) will increase the market 

share in Asia as well as the shale gas production. 

Alternative scenario 3 assumes that the gas prices would fall to 

the U.S. levels and that the export volumes would decline by 5% (with 

the shale gas production in EU, market share decrease, and selling at 

the spot price). This scenario could be too pessimistic due to the current 

long-term structure of the Algerian gas contracts and the absence of 

substantial non-conventional gas production in Europe up to now. It 

offers a good illustration, however, of what could happen if non-

conventional gas production would take off in Europe and across the 

world in five to ten years (GijónReinout, 2011). 
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Table 5-3: Scenario 1 (Damage Mitigation) 

 

2011 2015 2020 

Total export volume Ktoe 49725  40502  32989  

Price $/toe spot 247  247  247  

Export value change 0% -19% -34% 

Oil export dependence 10.2% 8% 7% 

 

Table 5-4: Scenario 2 (Flexibility) 

 

2011 2015 2020 

Export volume 30% Ktoe   18132  22040  

Export volume 70% Ktoe   42309  51427  

Price $/toe indexed 247  247  247  

Price $/toe spot 121  121  121  

Export value change 0% 3% 25% 

Oil export dependence 10.2% 10.5% 13% 

 

Table 5-5: Scenario 3 (Pessimism) 

 

2011 2015 2020 

Total export volume Ktoe 49725  40502  32989  

Price $/toe spot 247  121  121  

Export value change 0% -60% -68% 

Oil export dependence 10.2% 4% 3% 

 

The aforementioned scenarios show how such shifts can have 

important implications on the gas export revenue. It was found that the 

recouple-hub-based and oil-linked prices scenario will be the best 

alternative for the Algerian gas export strategy. Algeria would also 

have to find a way; however, to increase its gas reserves and production, 
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speed up its process of developing shale and offshore gas, and deal 

adequately with its rising domestic gas consumption. Much more can 

be achieved by way of rationalization by revising the pricing policy and 

managing the gas demand growth more efficiently. 
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Chapter6. Conclusion and Recommendations 
This paper examines the export contribution of the major 

hydrocarbon producers of the Middle East and North Africa (MENA) 

region and identified the effects of the main driving factors in terms of 

a multiplicative identity that captures the effective export price, export-

to-primary oil/gas supply ratio, oil/gas dependence, and energy 

intensity of the MENA countries using the Logarithmic Mean Divisia 

Index (LMDI) method. The data cover eight oil-exporting countries and 

two gas-exporting countries for the period 1980-2011. The data have 

been averaged over four periods, with close links to the oil price 

movements. The results for the first three periods are consistent with 

the evidence found by Subhes C. Bhattacharyya and Andon Blake 

(2010), with some exceptions within countries. They indicated that 

compared to the other factors, the changes in oil dependence for 

domestic energy use did not affect the export revenues significantly. 

The last period showed a pattern different from those of the other 

periods; oil dependence had a great effect than the other factors, and the 

intensity effect worked in the same direction as the price effect, except 

for Iran and Qatar. This may be due to the increase/decrease in 

domestic oil use during this period. (Oman recorded a sharp decrease in 

domestic oil use and a high rate of domestic gas use.) The same 

observation was made for export importance while working in the 

opposite direction to the previous period, for most of the MENA 

countries. This was due to the slight increase in export volume 

compared to the increase in domestic oil use of these countries. 
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Algeria, Iran, and UAE had less than 30% oil export contribution 

to the GDP, with Iran having the lowest level, and five countries had 

more than 40% export contribution to the GDP, with Libya recording 

the highest ratio. The export contribution generally followed the same 

trend of volatility as that of the oil price. Similarly, the effective oil 

export price also followed the general oil price trend, but the 

differences in the contractual arrangements and in the quality of oil led 

to some price variations for individual countries. The price level for the 

last period was high compared to the previous periods, within the range 

USD400-600/toe, but the price effect on the oil export contribution was 

more significant in the previous periods. Furthermore, most of the 

countries recorded a decrease in oil importance, with Iran having the 

lowest level of export importance. Qatar and UAE kept the highest 

ratio of oil export to domestic oil use, where natural gas was used for 

domestic purposes to maximize the oil export. Qatar and UAE had less 

than 20% domestic oil use while Libya, Saudi Arabia, and Kuwait 

continued to depend heavily on oil for their domestic energy supply 

(more than 60% of their primary energy needs is met through oil). Iran, 

which had the highest oil dependence in the first two decades (86%), 

was able to decrease its oil dependence to 38% in 2011. Oman followed 

the same pattern in the last decade. Other countries can definitely learn 

from Qatar’s and UAE’s experiences in initiating a transition to a less 

oil-intensive economy in the short term while taking into account the 

risks incurred by the massive use of gas, which can be a burden on the 

import bill or can pose a risk of reneging on the country’s commitment 
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to its customers in the medium to long term. Clearly, the world’s oil 

and gas reserves are getting depleted, and new primary energy 

resources need to be sought in the medium to long term. The drivers for 

the search for renewable energies such as solar, wind, and nuclear 

energy are various; they include the diversification of energy resources, 

energy security, CO2 mitigation, desalination needs, and the desire not 

to lag behind new technologies. MENA’s oil/gas exporters should take 

the opportunity and use the surplus funds available to them to build 

advanced energy systems that serve the intergeneration and sustainable 

development. 

The energy intensity has been increasing in the MENA economies, 

which influences the overall local demand and thereby affects the oil 

export volume. Through a what-if analysis of low energy intensity and 

oil export importance scenarios, it was found that most of the MENA 

countries could improve the share of their oil export revenue to their 

GDP, from 2% for Oman to 38% for Iran, if the primary energy 

intensity can be improved to the level achieved by Qatar. Countries 

with a low level of oil export importance can significantly raise their oil 

export importance from the latest scenario. Iran dominated the result 

because the change in the case of Iran was very significant in all the 

years due its very low export importance level. Clearly, such countries 

can gain significantly by increasing their exportable oil volume. 

Qatar has successfully outperformed Algeria since after 2007, not 

only by increasing its gas production and gas export volume but also by 

performing significantly in terms of energy efficiency. 
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The decline in gas production after 2005 coupled with the major 

changes in the global gas market and the growing domestic gas demand 

put more pressure on Algeria’s gas export revenue. 

Both the high oil prices and the modest industrial recovery in 

Algeria’s partner countries kept Algeria’s gas exports at low levels in 

recent years, suggesting changing market forces. The aforementioned 

scenarios show how such shifts can have important implications on gas 

export revenue. It was found that the recouple hub-based and oil-linked 

prices scenario will be the best alternative for the Algerian gas export 

strategy, but Algeria also has to find a way to increase its gas reserves 

and production, speed up its process of developing shale and offshore 

gas, and deal adequately with its rising domestic gas consumption. 

Much more can be achieved in terms of rationalization by revising its 

pricing policy and managing its gas demand growth more efficiently. 

Although the MENA economies will remain energy-intensive, 

they have many opportunities to make their energy use more efficient, 

whether by changing consumer behaviour, reforming its subsidies, 

and/or introducing new ideas in building and transport design. The fact 

that some parts of the region are now running short of gas and 

electricity supplies illustrates the importance of changing the 

management of the region’s energy resources. Improving energy 

efficiency will require social and cultural changes, but it remains an 

open question if the MENA governments will be able to cut their 

household energy subsidies in the short term. 

The price mechanism and subsidies should be considered to 



 77 

gradually meet the market prices. The energy subsidies in the MENA 

countries encourage the excessive use of energy, leading to higher 

energy consumption in many parts of MENA. This distorts the pricing 

signals to the customers, which results in a waste of energy; it also 

encourages the smuggling of oil products in the boundaries with the 

neighbouring countries, and accounts for the lack of incentives to invest 

in alternative energy. 

Clearly, then, an efficient domestic energy utilisation policy and 

the diversification of the energy mix will leave more exportable surplus 

and will improve the export revenue in the future. 

Some countries, like Qatar and UAE, are shifting their structural 

economic composition towards a proactive approach of ecological 

modernisation (Mohamed El Hedi ArouriAdel, 2012). At the same time, 

one must mention the multiple initiatives on the matter of renewable 

energy taken in Algeria, Saudi Arabia, and other MENA countries, like 

the pioneering project of Masdar Sustainable City in UAE and the 

launch of an ambitious program (2011-2030) for the development of 

renewable energy and energy efficiency in Algeria. These initiatives 

will slowly yield positive dividends and should thus be encouraged. 
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ANNEX A 
 

Decomposition Results of Oil Export Dependence 

 
MENA 
Country 1980-1988 

Dt-D0 △Peff △Meff △Oeff △Ieff △Dtot Residual 

Algeria -0.21  -0.15  -0.086  -0.01  0.034  -0.21  0.00  

Iran -0.04  -0.05  -0.02  -0.02  0.05  -0.04  0.00  
Kuwait -0.33  -0.36  -0.12  -0.06  0.21  -0.3  0.00  
Libya -0.34  -0.30  -0.32  0.07  0.21  -0.3  0.00  

Oman -0.22  -0.27  0.17  -0.13  0.01  -0.2  0.00  
Qatar -0.33  -0.20  -0.30  0.10  0.07  -0.3  0.00  
Saudi Arabia -0.39  -0.12  -0.51  -0.06  0.31  -0.4  0.00  

UAE -0.23  -0.25  -0.43  -0.10  0.55  -0.2  0.00  
MENA -2.09  -1.46  -1.18  -0.10  0.89  -2.09  0.00  

        MENA 
Country 

1989-2000 
Dt-D0 △Peff △Meff △Oeff △Ieff △Dtot Residual 

Algeria 0.14  0.15  -0.01  0.01  -0.02  0.14  0.00  
Iran 0.12  0.16  0.00  -0.05  0.00  0.12  0.00  
Kuwait 0.05  0.02  -0.30  0.22  0.11  0.05  0.00  
Libya 0.06  0.07  -0.05  0.02  0.01  0.06  0.00  
Oman 0.09  0.14  -0.04  -0.09  0.08  0.09  0.00  
Qatar 0.32  0.28  0.09  -0.12  0.07  0.32  0.00  
Saudi Arabia 0.12  0.07  0.01  0.01  0.03  0.12  0.00  
UAE 0.004  0.12  -0.02  -0.02  -0.08  0.004  0.00  
MENA 0.90  1.01  -0.31  0.00  0.20  0.90  0.00  

 
MENA 
Country 

2001-2006 

Dt-D0 △Peff △Meff △Oeff △Ieff △Dtot Residual 

Algeria 0.11  0.09  0.05  -0.02  -0.01  0.11  0.00  

Iran 0.04  0.11  -0.06  -0.02  0.01  0.04  0.00  
Kuwait 0.09  0.20  0.05  -0.05  -0.10  0.09  0.00  
Libya 0.44  0.49  0.02  0.04  -0.11  0.44  0.00  
Oman 0.02  0.21  -0.29  -0.05  0.15  0.02  0.00  

Qatar -0.06  0.11  -0.16  -0.04  0.03  -0.06  0.00  
Saudi Arabia 0.21  0.25  -0.05  -0.02  0.03  0.21  0.00  
UAE 0.08  0.14  -0.05  0.01  -0.01  0.08  0.00  
MENA 0.94  1.60  -0.49  -0.16  -0.02  0.94  0.00  
 
 
 
 
 

       



 82 

 
 
 
MENA 
Country 

2007-2010 

Dt-D0 △Peff △Meff △Oeff △Ieff △Dtot Residual 

Algeria -0.093  -0.024  -0.096  0.020  0.007  -0.093  0.000  

Iran -0.053  -0.042  0.00011  -0.020  0.008  -0.053  0.000  

Kuwait -0.018  0.056  -0.145  0.022  0.049  -0.018  0.000  

Libya -0.102  -0.028  -0.054  -0.049  0.029  -0.102  0.000  

Oman -0.021  -0.013  -0.013  -0.077  0.082  -0.021  0.000  

Qatar 0.024  0.103  0.134  -0.048  -0.165  0.024  0.000  

Saudi Arabia -0.062  -0.012  -0.054  -0.069  0.073  -0.062  0.000  

UAE -0.023  0.021  -0.117  0.009  0.063  -0.023  0.000  

MENA -0.350  0.060  -0.344  -0.212  0.147  -0.350  0.000  

 
 

 
ANNEX B 

Factors Driving Oil Export Revenue Dependence 

MENA 
Country 

1980 1988 

D₀ P₀ M₀ O₀ I₀ Dt Pt Mt Ot It 

Algeria 0.31  327  8.12  0.30  0.39  0.10  147  5.08  0.28  0.47  

Iran 0.13  193  1.82  0.74  0.49  0.09  122  1.57  0.64  0.75  

Kuwait 0.66  440  14.62  0.44  0.24  0.33  205  11.44  0.38  0.37  

Libya 0.57  263  16.87  0.50  0.26  0.24  120  7.27  0.60  0.45  

Oman 0.58  336  15.44  0.52  0.21  0.35  185  22.48  0.40  0.21  

Qatar 0.58  342  28.10  0.15  0.40  0.25  206  13.08  0.20  0.47  
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Saudi 
Arabia 0.62  285  15.23  0.72  0.20  0.23  208  4.14  0.61  0.43  

UAE 0.44  437  21.79  0.55  0.08  0.21  195  5.60  0.40  0.48  

MENA 
3.89  2,624.58  121.98  3.92  2.26  1.80  1,387.16  70.65  3.51  3.63  

           MENA 
Country 

1989 
2000 

D₀ P₀ M₀ O₀ I₀ Dt Pt Mt Ot It 

Algeria 0.12  182  5.08  0.31  0.43  0.26  420  4.89  0.33  0.38  

Iran 0.12  128  1.91  0.64  0.79  0.24  312  1.96  0.49  0.81  

Kuwait 0.43  277  13.30  0.35  0.33  0.48  292  6.86  0.57  0.42  

Libya 0.24  136  6.82  0.60  0.43  0.30  177  5.71  0.66  0.45  

Oman 0.39  204  19.29  0.37  0.27  0.48  281  17.46  0.30  0.32  

Qatar 0.28  227  13.70  0.20  0.46  0.60  438  17.15  0.15  0.54  

Saudi 
Arabia 0.25  229  4.33  0.60  0.43  0.38  288  4.47  0.63  0.47  

UAE 0.25  213  6.67  0.38  0.46  0.25  344  6.16  0.35  0.34  

MENA 
2.09  1,596.40  71.11  3.45  3.60  2.99  2,552.19  64.66  3.48  3.74  
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ANNEX C 
Decomposition Results of Gas Export Dependence 

 

  

1980-1990 

Dt-D0 △Peff △Meff △Geff △Ieff △Dtot real Residual 

Algeria 0.03  -0.01  0.024  0.01  0.004  0.03  0.00  

        

  

1991-2001 

Dt-D0 △Peff △Meff △Geff △Ieff △Dtot Residual 

Algeria 0.05  0.02  0.01  0.04  -0.03  0.05  0.00  

        

 

2002-2010 

Dt-D0 △Peff △Meff △Geff △Ieff △Dtot Residual 

Algeria 0.01  0.04  -0.02  -0.02  0.005  0.01  0.00  

Qatar -0.04  -0.14  0.17  0.003  -0.06  -0.04  0.00  

Total -0.03  -0.10  0.15  -0.02  -0.06  -0.03  0.00  
 
 
 

ANNEX D 
 

Factors Driving Gas Export Revenue Dependence 

 

  
1980 1990 

D₀ P₀ M₀ G₀ I₀ Dt Pt Mt Gt It 

Algeria 0.02  172  0.97  0.29  0.39  0.05  116  2.19  0.40  0.45  

           
  

1991 2001 

D₀ P₀ M₀ G₀ I₀ Dt Pt Mt Gt It 

Algeria 0.08  176  2.23  0.38  0.50  0.12  212  2.57  0.60  0.38  

      

 
 

    
  

2002 2010 

D₀ P₀ M₀ G₀ I₀ Dt Pt Mt Gt It 

Algeria 0.10  178  2.51  0.62  0.37  0.11  260  2.09  0.51  0.39  

Qatar 0.19  430  1.38  0.82  0.40  0.16  190  3.60  0.84  0.27  

MENA 0.29  607.89  3.89  1.44  0.76  0.26  449.74  5.68  1.35  0.66  
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ANNEX E 
 

Comparative Results 
 

MEN
A 
Count
ry 

Subhes C. Bhattacharyya Results Results of the Present Study 

1980-1988 1980-1988 

△Pe
ff 

△Me
ff 

△Oe
ff 

△Ief
f 

△Dt
ot  

Resid
ual 

△Pe
ff 

△Me
ff 

△Oe
ff 

△Ie
ff 

△Dt
ot 

Resid
ual 

Algeri
a 

(--) (-) (--) (+) -
19.5 -1.35 (--) (-) (-) (+) -

21% 0.00  

Iran 
(-) (+) (-0) (+0) -

3.91 -5.66 (-) (-0) (-0) (+0) 
-4% 0.00  

Kuwai
t 

(---) (--) (+) (+) -
19.9 -13 (---) (----) (++) (++

+) 
-

33% 0.00  

Libya 
(--) (---) (+0) (++) -

11.3 -20.8 (---) (---) (+0) (++
+) 

-
34% 0.00  

Oman 
	  	  	  	  	  	  (---) (+++

) (---) (-0) -
22% 0.00  

Qatar 
(---) (---) (---) (+++

) 
-

2.89 -31.6 (--) (---) (-) (++
+) 

-
33% 0.00  

SA 
(--) (---) (---) (+++

) 5.38 -44.2 (--) (----) (-) (++
+) 

-
39% 0.00  

UAE 
(---) (---) (---) (+++

+) 
67.6

1 -102 (---) (---) (-) (++
+) 

-
23% 0.00  

 
MEN
A 
Count
ry 

Subhes C. Bhattacharyya Results Results of the Present Study 

1989-2000 1989-2000 

△Pe
ff 

△M
eff 

△Oe
ff 

△Ie
ff 

△Dt
ot 

Resid
ual 

△Pe
ff 

△Me
ff 

△Oe
ff 

△Ie
ff 

△Dt
ot 

Resid
ual 

Algeri
a 

(+) (+0) (-0) (+0) 12.8 0.84 (+) (+0) (-) (+0) 
14% 0.00  

Iran 
(+) (+0) (-0) (+0) 6.79 -2.37 (++) (-0) (-) (+0) 

12% 0.00  
Kuwai
t 

(+0) (+) (-0) (-0) 6.04 -0.74 (-0) (++) (-0) (-) 
5% 0.00  

Libya 
(-0) (-) (+) (+) 13.1 -5.86 (+) (--) (+) (+0) 

6% 0.00  

Oman 
	  	  	  	  	  	  (++) (-) (---) (++

+) 9% 0.00  

Qatar 
(+) (+) (-) (+0) 7.54 -0.4 (++

+) (+0) (-) (-) 
32% 0.00  

Saudi 
Arabia 

(+) (-) (+) (+0) 11.9
7 0.33 (+) (-0) (+0) (+) 

12% 0.00  

UAE (+) (+) (---) (-0) 5.63 -4.98 (+) (+) (-) (-) 0.4
% 0.00  
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M
E

N
A

 C
ou

nt
ry

 
Subhes C. Bhattacharyya Results Results of the Present Study 

2001-2006 2001-2006 
△

Pe
ff

 

△
M

ef
f 

△
O

ef
f 

△
Ie

ff
 

△
D

to
t 

R
es

id
ua

l 

△
Pe

ff
 

△
M

ef
f 

△
O

ef
f 

△
Ie

ff
 

△
D

to
t 

R
es

id
ua

l 

A
lg

er
ia

 

(+) (+0) (-0) (+0) 11.53 -
0.04 (+) (-0) (+0) (+0) 11% 0.00 

Ir
an

 (++) (+0) (-0) (+0) 23.64 -2.7 (+) (+0) (-) (-0) 4% 0.00 

K
uw

ai
t (++) (+0) (+0) (-0) 14.2 -

3.23 (++) (+0) (-0) (-) 9% 0.00 

Li
by

a (+++) (+) (-) (-0) 38.2 -
3.04 (+++) (+++) (-0) (--) 44% 0.00 

O
m

an
 

      (+++) (---) (+) (++) 2% 0.00 

Q
at

ar
 

(+) (-) (+++) (-0) 7.11 -
4.14 (+) (---) (++) (-) -6% 0.00 

Sa
ud

i A
ra

bi
a 

(++) (-0) (-) (+0) 21.15 -
0.98 (+++) (-) (-0 (+) 21% 0.00 

U
A

E (++) (-) (+) (-0) 13.46 -
3.55 (++) (+) (-) (-) 8% 0.00 
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Subhes C. Bhattacharyya Results Results of the Present Study 

2001-2006 2007-2011 

△
Pe

ff
 

△
M

ef
f 

△
O

ef
f 

△
Ie

ff
 

△
D

to
t 

R
es

id
ua

l 

△
Pe

ff
 

△
M

ef
f 

△
O

ef
f 

△
Ie

ff
 

△
D

to
t 

R
es

id
ua

l 

A
lg

er
ia

 

(+) (+0) (-0) (+0) 11.53 -
0.04 (+0) (--) (+0) (+0) -7% 0.00 

Ir
an

 

(++) (+0) (-0) (+0) 23.64 -2.7 (+) (+0) (-) (-0) 0% 0.00 

K
uw

ai
t 

(++) (+0) (+0) (-0) 14.2 -
3.23 (++) (-) (-) (+) 9% 0.00 

Li
by

a 

(+++) (+) (-) (-0) 38.2 -
3.04 (++) (---) (----) (+++) -

17% 0.00 

O
m

an
 

      (+) (+) (--) (++) 1% 0.00 

Q
at

ar
 

(+) (-) (+++) (-0) 7.11 -
4.14 (+++) (++) (---) (-) 10% 0.00 

Sa
ud

i A
ra

bi
a 

(++) (-0) (-) (+0) 21.15 -
0.98 (+) (--) (+0) (+) 0% 0.00 

U
A

E 

(++) (-) (+) (-0) 13.46 -
3.55 (+) (-) (+0) (+) 4% 0.00 
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ANNEX F 
 

 
Source: Ang BW, 2004 
 

 
Source: Ang BW, 2004 
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초  록  
 

Subhes C. Bhattacharyya와 Andon Blake (2010)의 연구에 중동 및 

북 아프리카 지역(MENA) 석유 수출 의존성이 지난 30년 동안 어

떻게 발전해왔는 지와 에너지 정책 관점에서 주된 성장 요인을 

분석했다. 본 연구는 이에 기반하여 각 나라의 석유 수출 의존도, 

석유 수출 가격, 수출-일차 석유 공급, 비율를 곱셈법 측면에서 

분석했다. 본 논문은 최근 개발 동향을 맞추기 위해서 데이터의 

범위와 방법론에 다소 변화를 주었다. 최근에 주요 석유 수출 나

라로 주목 받은 오만을 데이터에 추가했다. 나아가, 기존 연구에 

사용했던 라스파이레스 지수 방법론에서는 설명 불가능한 잔차

의 존재를 허용하지 않기 때문에 본 연구에서는 그 문제를 해결

할 수 있는 Logarithmic Mean Divisia Index (LMDI)를 사용했다. 

가스수출이 알제리와 카타르의 경제에 큰 영향을 미치기 때문에 

본 연구에는 현재 대두가 되고 있는 두 가스수출국에 대해서도 

분석했다. 마지막부분에는 최신 데이터(1980-2011)로 결과를 업

데이트했다. 

주요어 :  

석유 및 가스 수출, 분해분석법, MENA 국가, Log Mean Divisia 

Index 
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