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The study investigates the impact of oil price shocks and financial development on 

key economic indicators and sectoral carbon dioxide (CO2) emissions in Malaysia. 

The first objective examines the impact of recent oil price shocks on government 

revenue, Gross Domestic Product (GDP) and employment. Fixed proportions 

production theory of Leontief 1936 was used as the theoretical framework while a high 

bride econometric and input-output analysis were used as the empirical model. 

Augmenting a time-series data with the latest 2010 Malaysia’s input-output table is a 

contribution to knowledge. The result shows that the annual average decline in crude 

oil price by 48.4% between 2014 and 2015 has led to decline in government revenues 

by about 11.7 billion Ringgit (RM) and a fall in GDP by RM14.8 billion. Furthermore, 

based on Malaysia’s government budget recalibration of 2016, the result shows that 

oil price fall by 39.6% from 2015 benchmarks. This led to a decline in 2016 tax 

revenues by RM5.4 billion and a GDP loss of about RM6.5 billion. The results also 

suggest that GDP is projected to growth at about 3.9% - 4.1%. This is consistent with 

Malaysia’s Bank Negara release of the second quarter report for 2016, which project 

GDP growth at 4.0%. As such, the study recommends that policymakers should take 

proactive measure to further diversify the economy by promoting manufacturing and 

services sectors which were also identified as drivers of the economy. The second 

objective examines the impact of oil price shocks on sectoral CO2 emissions in 

Malaysian. The linearized Environmental Kuznets Curve (EKC) theory was employed 

as the theoretical framework of the study while Autoregressive Distributed Lag 

(ARDL) bounds approach was used as the empirical framework. Dynamic Ordinary 

Least Squares (DOLS) and Ordinary Least Squares (OLS) with robust standard error 

were used to further validate the results. The datasets range from 1983-2014. 

Extending the impact of oil price changes to sectoral CO2 emissions is not common in 

literature. The long-run results revealed an inverse relationship between oil price 

shocks and sectoral CO2 emissions and CO2 emissions per capita for all the three 

estimators. This suggests that higher oil price mitigates sectoral CO2 emissions and 

lower oil price increases sectoral CO2 emissions in Malaysia. On the average, the long-

run impact of income on sectoral and per capita CO2 emissions is positive, indicating 
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that an increase in the level of income increases both the sectoral and per capita CO2 

emissions. Furthermore, the level of capital mitigates both sectoral and per capita CO2 

emissions in Malaysia. Similarly, the result on the average, suggests that labour force 

also mitigates CO2 emissions and improves environmental quality. Thus, the study 

recommends contractionary fiscal measures on oil related products during lower oil 

prices. The third objective assesses the impact of financial development on sectoral 

CO2 emissions in Malaysia. The theoretical framework used was the linear version of 

EKC theory. The empirical model is ARDL while DOLS and OLS with robust 

standard error were used to verify the results. The datasets employed range from 1980-

2014. Extending the impacts of financial development to sectoral CO2 emissions is 

one of the contributions of this study. The consistent long-run results for all the 

estimators suggest that financial development invokes CO2 emissions in the 

transportation sector, oil and gas sector and per capita CO2 emissions. On the other 

hand, financial development mitigates CO2 emissions from the manufacturing and 

construction sector but does not impact on CO2 emissions from the agricultural sector. 

On the average, the results show that financial development increases CO2 emissions 

and reduces environmental quality in Malaysia. Thus, the study recommends that 

government should pay attention to abatement policies of the manufacturing and 

construction sector along with an emphasis on energy conservation measures and their 

efficient utilisation. 
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Kajian ini menyiasat impak perubahan harga minyak dan pembangunan sektor 

kewangan ke atas pembolehubah makroekonomi dan pelepasan gas CO2 oleh sektor 

ekonomi di Malaysia. Objektif utama kajian adalah untuk mengkaji impak perubahan 

harga minyak ke atas pendapatan kerajaan, Keluaran Dalam Negara Kasar (KDNK) 

dan peluang pekerjaan. Teori pengeluaran berkadaran tetap oleh Leontief digunakan 

sebagai kerangka teori, manakala analisis ekonometrik dan input-output digunakan 

sebagai model empirikal. Gabungan antara data siri masa dan jadual input-ouput 

Malaysia 2010 merupakan satu sumbangan kepada ilmu. Dapatan kajian menunjukkan 

bahawa purata harga minyak tahunan yang menurun sebanyak 48.4% di antara tahun 

2014 dan 2015 telah membawa kepada penurunan pendapatan kerajaan sebanyak 

RM11.7 bilion dan kejatuhan KDNK sebanyak RM14.8 bilion. Tambahan pula, 

berdasarkan penstrukturan semula bajet kerajaan Malaysia 2016, hasilnya 

menunjukkan bahawa harga minyak akan jatuh sebanyak 39.6% daripada tahun 

penanda aras 2015. Ini akan membawa kepada penurunan dalam hasil cukai sebanyak 

RM5.4 bilion manakala KDNK dijangka jatuh sebanyak RM6.5 bilion. Dapatan kajian 

juga menunjukkan bahawa KDNK dijangka tumbuh pada kadar 3.9% - 4.1%. Ini 

adalah selaras dengan laporan suku kedua tahun 2016 Bank Negara yang melaporkan 

jangkaan pertumbuhan KDNK sebanyak 4.0%. Oleh itu, kajian ini mencadangkan 

supaya penggubal dasar perlu mengambil langkah proaktif untuk mempelbagaikan 

sektor ekonomi dengan mempromosikan sektor pembuatan dan perkhidmatan yang 

juga telah dikenal pasti sebagai pemacu ekonomi. Objektif kedua kajian adalah untuk 

mengkaji kesan kenaikan harga minyak ke atas pelepasan gas karbon dioksida (CO2) 

oleh sektor ekonomi di Malaysia. Teori pengeluaran Linear Environmental Kuznets 

Curves (EKC) telah digunakan sebagai kerangka teori kajian manakala pendekatan 

Autoregressive Distributed Lag (ARDL) digunakan sebagai rangka kerja empirikal. 

Dynamic Ordinary Least Squares (DOLS) dan Ordinary Least Squares (OLS) dengan 

ralat piawai teguh digunakan untuk mengesahkan keputusan kajian. Set data yang 

digunakan adalah untuk tempoh 1983-2014. Berdasarkan sorotan literatur, kajian 

impak perubahan harga minyak ke atas pelepasan gas CO2 bagi sektor ekonomi adalah 

terhad. Keputusan jangka panjang mendedahkan hubungan songsang antara harga 
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minyak dan pelepasan gas CO2 bagi sektor ekonomi dan pelepasan gas CO2 per kapita 

bagi ketiga-tiga penganggar. Ini menunjukkan bahawa harga minyak yang lebih tinggi 

boleh mengurangkan pelepasan gas CO2 dan harga minyak yang lebih rendah boleh 

meningkatkan pelepasan gas CO2 di Malaysia. Secara purata, impak jangka panjang 

ke atas pendapatan dan pelepasan gas CO2 per kapita adalah positif dan ini 

menunjukkan peningkatan tingkat pendapatan akan meningkatkan pelepasan gas CO2 

per kapita dan bagi sektor ekonomi. Di samping itu, tahap modal juga boleh 

mengurangkan pelepasan gas CO2 per kapita dan bagi sektor ekonomi di Malaysia. 

Selain itu, dapatan kajian juga menunjukkan bahawa tenaga kerja juga boleh 

mengurangkan pelepasan gas CO2 dan meningkatkan kualiti alam sekitar. Oleh itu, 

kajian ini mencadangkan langkah-langkah fiskal menguncup ke atas produk berkaitan 

minyak semasa harga minyak yang lebih rendah. Objektif ketiga adalah untuk menilai 

kesan pembangunan sektor kewangan ke atas pelepasan gas CO2 bagi sektor ekonomi 

di Malaysia. Rangka kerja teori yang digunakan ialah teori pengeluaran linear EKC. 

Model empirikal yang digunakan adalah ARDL manakala DOLS dan OLS dengan 

ralat piawai teguh digunakan untuk mengesahkan keputusan. Set data yang digunakan 

adalah untuk tempoh 1980-2014. Kajian lanjutan untuk impak pembangunan sektor 

kewangan terhadap pelepasan gas CO2 bagi sektor ekonomi adalah salah satu 

sumbangan kajian ini. Keputusan konsisten jangka panjang untuk semua anggaran 

mencadangkan bahawa pembangunan sektor kewangan mendorong pelepasan gas 

CO2 sektor pengangkutan, minyak dan gas, dan pelepasan gas CO2 per kapita. Selain 

itu, pembangunan sektor kewangan turut dinyatakan akan mengurangkan pelepasan 

gas CO2 daripada sektor pembuatan dan pembinaan tetapi tidak memberikan kesan 

kepada pelepasan gas CO2 daripada sektor pertanian. Secara purata, hasil kajian 

menunjukkan pembangunan sektor kewangan meningkatkan pelepasan gas CO2 dan 

mengurangkan kualiti alam sekitar di Malaysia. Oleh itu, kajian ini mencadangkan 

supaya kerajaan perlu menumpukan perhatian kepada dasar abatement untuk sektor 

pembuatan dan pembinaan dan turut menumpukan kepada langkah-langkah 

penjimatan tenaga.  
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CHAPTER 1 

INTRODUCTION 

1.1 Background of the study 

Since the middle of the 1960s, crude oil has been one of the most important primary 
energy sources all over the globe. Most economic activities rely on crude oil for input 
which supplies around 40% of the global total energy demands. The price of a barrel 
of crude oil has emerged to be a point of reference that affects other energy markets. 
More, so, shocks from oil prices does not only impact energy markets but also have a 
direct or indirect effect on the rest of the economy by being able to influence 
government revenue, economic growth and employment. A number of empirical 
research have analysed the effects of oil price shocks on economic activity (Ali and 
Harvie, 2013). As such, crude oil is among the most important primary energy sources 
used worldwide. 

Oil price shock was further identified in the 1970s’ as a major cause of fluctuations in 
the level output and employment. Owing to the importance of oil price shocks, 
literature has analysed its impacts on the economy from different perspectives. 
Previous research shows that oil price shocks during the 1970s have caused recessions 
in industrialised countries (Hamilton, 2005). However, the collapse of oil prices from 
the 1980s triggers a new debate in the literature as to the direction of the impact of oil 
price shocks on the economy. Some of the literature suggest an asymmetric effect of 
oil price shocks on economic performance (An et al., 2014) while others suggest 
diminishing impact of oil price shocks on economic activities after the 1980s. As a 
result, studies have suggested that oil price shocks have contributed to fluctuation in 
economic activities and recession experience by many economies in the past.  

Pioneer studies of this nexus such as Hamilton (1983) and Mork (1989) and more 
recent study like Milani (2009) reported a significant negative impact of oil price 
shocks on economic indicators like aggregate consumption, investments, government 
expenditure, exchange rate, inflation, employment, aggregate price level and 
particularly Gross Domestic Product (GDP). The negative impact of oil price shocks 
has the momentum to generated uncertainty about the future that subsequently leads 
to a reduction in government expenditure, consumption of durable goods and 
investment goods (Hamilton, 2005).  

In the year 2004, the price of crude oil fluctuates rapidly over a wide range of period. 
Starting from $60 per barrel in 2004, the price of West Texas Intermediate (WTI) 
crude oil rises to $148 in July 2008, and then falls to $40 per barrel six months later, 
and further rises to $107 per barrel in March 2012. In July 2012, the price of WTI 
crude oil then dropped again below $80 (Kolodziej et al., 2014). As such, oil price 
shocks have imposed costs on various economic activity which result in losses and 
slow economic growth.  
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To shade more light on the possibility of this, Figure 1.1 contains crude oil price 
movement of five different grades of crude oil that include WTI, Brent, Mars, Tapis 
and Dubai light. The increase in the crude oil price over time up to 2007 was largely 
associated to market fundamentals. However, the sudden increase from $50 per barrel 
in 2007 to as high as the historical $145 per barrel in the middle of 2008 trigger debates 
as to whether the oil price shocks are caused by market fundamentals or speculative 
activities. Further, the subsequent fall in oil price to as low as $40 per barrel during 
the end of 2008 and early 2009 result from the global financial crisis. On the other 
hand, the recent fall in crude oil price that begins from the middle of 2014 is said to 
be largely associated with excess supply resulting from an increase in production of 
crude oil by non-OPEC countries in addition to OPEC production.  

In particular, the British broadcasting cooperation (BBC) announced that the Brent 
crude oil price which is the proxy for global crude oil price falls to $36.05 per barrel 
on December 21, 2015, while the Organization of Petroleum Exporting Countries 
(OPEC) revealed a fall in crude oil price to $31.71 per barrel in December 28, 2015. 
Thus, the ending of the year 2015 is remarkable in the history of oil price shocks as it 
represents eleven years history that crude oil was last sold below $35 per barrel. 

Figure 1.1 : Crude oil price movement from 1999-2016 
Source: United State Energy Information Administration (EIA) 

In the literature, however, there exist two main views on the impact of oil shocks on 
economic indicators. The first view relates to Hamilton (1983) and his proponents. 
Having investigated the causes of economic recession in United State (US), revealed 
that 9 out of 10 recessions in the US since World War II were preceded by sharp rises 
in the oil price. In more recent times, a similar study was carried out by Cunado and 
Gracia (2003) for a sample of European countries and found that oil price shocks have 
a significant negative effect on the performance of those countries.  
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The second view focused on the asymmetric effect of oil price shocks on the level of 
output. They contend that output response to oil price shocks is not symmetric in 
nature. Increase in oil price increases firm’s costs of production which necessitates 
invention and investment on new technology that uses alternative energy sources like 
solar and hydropower. Since funds are invested on these alternative sources, a further 
decline in oil price in the future will have less impact on output compared to increase 
in oil price, because the rational investor does not normally abandon their investment 
as it involves sunk cost. Therefore the adjustment process of positive and negative oil 
price shocks is asymmetric (Mork, 1989).  

The potential impact of oil price volatility necessitates the need to ask a question about 
its causes. The possible empirical questions include: what are the cause of oil price 
shocks? What is the impact of oil price shocks on non-oil sectors of the economy? 
How does oil price shocks affect key sectors with the highest forward and backward 
linkages? What is the impact of recent oil price shocks on tax revenue to the 
government, Gross Domestic Product (GDP) and unemployment? Three out of the 
possible identified causes of oil price volatility in the past include speculative 
expectations, the correlation among markets due to capital flows and market 
fundamentals. 

1.1.1 Oil Price, financial market and economic activity 

As highlighted by Energy Information Administration (EIA) of United State (2016), 
financial market situations in the past few years have experienced an increased trend 
of holding crude oil as a financial asset rather than as a commodity. More so, markets 
for other securities such as equities, bonds, and foreign exchange has become more 
highly correlated with crude oil prices.  

Speculative expectations where non-commercial traders hold crude oil as a financial 
asset was traced to be responsible for changes in crude oil prices. The speculative 
expectation has since been observed to have occupied more than 50% of oil price 
future and expected to increase further (Masters, 2008; Kolodziej et al., 2014). 
Similarly, huge capital outflows or inflows among markets are also said to be 
responsible for oil price shocks. For example, a large capital outflow from goods 
market to financial market could alter price fluctuation beyond prediction of market 
fundamentals.  This is in line with the theoretical expectation which postulates that 
goods price and or crude oil price is positively related to inflation and inversely related 
to equities, stocks and bonds prices. Moreover, market fundamentals relating to the 
forces of demand and supply of energy products may result in energy price 
fluctuations. However, the chances for intervention will be limited if the cause of 
crude oil price shocks is traceable to capital flows and speculation expectations 
(Kolodziej et al., 2014).  

Similarly, an indirect relationship exists between oil and gas sector and financial sector 
of an economy. The output of oil and gas sector are used as an input by the financial 
sector of the economy. For instance, to achieve financial development, the money and 
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capital market and other financial intermediaries use petroleum, gas and diesel as an 
input for transportation and electricity generation among others. In the same vain, the 
oil and gas sector uses the financial sectors’ services as part of their input to enable 
them to generate output. For example, the oil and gas sector uses banking services to 
carry out transactions with other sectors of the economy. The oil and gas sector also 
patronises the capital market to get their companies listed and to also sell shares to the 
general public. This suggests that there exists interdependence between the oil sector 
and financial sector of an economy (EIA, 2015). Figure 1.3 shows the increasing trend 
of crude oil future market where crude oil was held as a financial asset rather than as 
a commodity. Starting from 2005 the number of contracts have increased rapidly to as 
high as 1,600 in 2015. 

Figure 1.2 : Growth in crude oil future market over the last decade 
Source: EIA( 2016) 

In line with the above propositions, evidence suggests that the effect of oil price shocks 
have more impact on oil-importing developing countries as compared to oil-importing 
advanced countries, owing to the lesser technology of exploiting alternative energy 
sources that could substitute crude oil. Aydin and Acar (2011) remarked that the extent 
of exposure of oil-importing countries depends on the degree of their net import and 
dependence on crude oil. As a result, developing countries are more affected because 
the share of taxes to the oil price in developed countries is much higher than that of 
developing countries. Therefore, taxation assists in crowding out the effect of oil 
shocks in the advanced nation compared to developing nations. Other effects to the 
oil-importing countries are the worsening of the term of trade and transfer of wealth 
to the oil-exporting countries. 

The diminishing effect of oil shocks on the economy results from the apparent collapse 
of the power of oil price shocks to affect economic growth as firms and producers try 
to incorporate rational expectation principles in their business activities. Before 1985, 
oil price shocks was predominantly on the increasing trend, but after 1985, oil shocks 
have demonstrated both increases as well as decreasing trend. However, only rising 
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oil prices seems to have a negative impact on output, therefore, the combination of an 
increase in crude oil price and fall in the price have jointly reduced the strength and 
effect of the relationship between oil price and economic growth. As such, these 
combined with the asymmetric effect of oil price have weakened the oil–
macroeconomic relationship (Iwayemi and Fowowe, 2011).  

Furthermore, fluctuations in energy price are important for both producers and traders. 
From the producers' point of view, persistent in energy price could discourage 
investment in fixed capital due to uncertainty and encourage firms to hedge their assets 
against price risk. While from the perspective of traders, increasing price fluctuation 
of a good creates arbitrage opportunities as volatility is a key yardstick in the pricing 
of derivatives (Karali and Ramirez, 2014). Hence, to correctly measure fluctuations 
requires understanding the relationship between different energy products, their price 
determinants, and the reasons behind their price fluctuations. 

The year 2014 marked another important history of oil price shocks in the world when 
a dramatic fall in oil price was witnessed after the first half of the year 2014 until early 
months of the year 2015. The oil price recorded a fall below $50 per barrel (OPEC, 
2015). This has affected the revenue of most economies, particularly the oil-exporting 
countries like Malaysia that rely heavily on crude oil as their main source of revenue 
and foreign exchange earnings. It has also affected the level output and employment 
in the economy. Thus, oil price fall seems to be correlated with government revenue, 
GDP, employment, exchange rate, government budget, consumption and investments. 
Figure 1.3(a-c) shows a scattered plot of the link between oil price, government 
revenue and employment in Malaysia. The illustrations show that a positive 
relationship exists between oil price and the three economic indicators of government 
revenue, GDP and employment. 

Figure 1.3a : Oil price and revenue 1990-2014 
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Figure 1.3b : Oil price and GDP per capita 1990-2014 
 
 

 
 

Figure 1.3c : Oil price and employment 1990-2014 
Source: Author, using data from EIA, WDI and MF 
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representing the fourth largest reserves in Asia-Pacific after China, India, and 
Vietnam.  

Energy policy in Malaysia is under the watch of the Economic Planning Unit (EPU) 
and the Implementation and Coordination Unit (ICU), which report directly to the 
Prime Minister. Malaysia's national oil and gas company (PETRONAS) is the largest 
contributor to the government revenue represent up to 45%, generated through taxes 
and dividends (EIA, 2015).  

1.1.2 Oil consumption, CO2 emissions and environmental quality 

The consumption of oil-related energy such petroleum, diesel oil, furnace oil, 
lubricant, gas in addition to coal contributes to carbon dioxide (CO2) emissions and 
environmental pollution. As remarked by World Development Indicators (WDI) in 
2015, more than 40% of CO2 emissions comes from fossil fuel energy consumption 
which is identified to be the most important anthropogenic source of pollution. 

However, literature is less prolific on the relationship between energy price and its 
indirect effect on CO2 emissions and environmental quality. The amount of energy 
consumed for production in the manufacturing and services sectors of the economy 
depends on the price of energy and quantity required. Higher energy price can regulate 
its consumption and leads to the use of alternative energy sources such as renewable 
energy. This indirectly reduces a number of CO2 emissions from primary energy 
consumption.  

If CO2 emissions are calculated by multiplying various primary energy consumption 
such as petroleum, natural gas, coal and tar sand among others by their corresponding 
emissions rate, then, the price of primary energy can influence CO2 emissions and 
environmental quality. Thus, CO2 emissions could be perceived not from the impact 
of energy consumption and economic growth but also from its other determinants such 
as energy price (Balaguer and Cantavella, 2016). However, investigating the impact 
of oil price as the determinant of the variations of energy consumption on 
environmental quality has eluded literature (Aydın and Acar, 2011).  

The concern on the impacts of CO2 emissions has led to the establishment of 
intergovernmental and environmentally friendly organisations. For example, the 
Intergovernmental Panel on Climate Change (IPCC) is part of the leading international 
organ for the assessment of global climate change, established by the United Nations 
(UN) Environmental Program (UNEP) and the World Meteorological Organization 
(WMO) in 1988. Its function is to provide the world with a clearer scientific 
perspective on the current state of information on climate change and its subsequent 
environmental and socio-economic effects. In the same year, the UN General 
Assembly endorsed the action of WMO and UNEP that jointly establish the IPCC with 
currently 195 countries as members.   
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Subsequently, the Kyoto Protocol was adopted on 11 December 1997 in Kyoto, Japan. 
It is a protocol to the United Nations Framework Convention on Climate Change 
(UNFCCC), whose objective is to reduce greenhouse effect and global warming. 
Among the main aims of this protocol is to mitigate CO2 emissions and achieve 
stabilised greenhouse gas concentrations in the atmosphere. Although it was founded 
in 1997, the agreement was revalidated with actions in 2005. As at June 2013, there 
were 192 members who have ratified the protocol, with Malaysia ratifying on 4th 
September 2002.  
 
 
The focus of this section is to examine the impact of energy consumption on sectoral 
CO2 emission through oil price. Thus, Figure 1.4 (a-f) shows stylised facts on the 
relationship between oil price and energy consumption and oil price and sectoral CO2 
emissions in Malaysia. The figures provide evidence of positive correlation between 
oil price and energy consumption; the negative relationship between oil price and CO2 
emissions from manufacturing and construction sector, transportation sector and oil 
and gas sector. On the other hand, a positive relationship exists between oil price and 
CO2 emissions from the agricultural sector and per capita CO2 emissions. Moreover, 
Figure 1.5 shows a comparison between CO2 emissions in Malaysia and other oil-
exporting countries in OPEC. The comparison shows that apart from Saudi Arabia and 
Iran, Malaysian economy emits more CO2 than other OPEC members. 
 
 

 
 

Figure 1.4a : Oil price and energy consumption 1983-2014 
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Figure 1.4b : Oil price and CO2 emissions from the manufacturing and 
construction sector 1983-2014 

Figure 1.4c : Oil price and CO2 emissions from the agricultural sector 1983-
2014 
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Figure 1.4d : Oil price and CO2 emissions from the transportation sector 1983-

2014 
 
 

 
 
Figure 1.4e : Oil price and CO2 emissions from the oil and gas sector 1983-2014 
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Figure 1.4f : Oil price and CO2 emissions per capita 1983-2014 

Figure 1.5 : Comparison between Malaysia CO2 emissions and some OPEC 
members 
Source: Author, using data from WDI, 2015 
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1.1.3 Financial development, CO2 emissions and environmental quality 
 
Financial development plays a key role in ensuring the flow of funds between lenders 
and borrowers. It ensures that financial resources are allocated efficiently in promoting 
economic growth and development. While financial stability describes the situation in 
which the financial intermediaries function smoothly and ensures the working of key 
financial institutions within the economy (Bank Negara Malaysia, 2016). In Malaysia, 
the Financial Sector Master Plan (FSMP), which was set up for the period 2001-2010, 
provides the foundation for the development of the financial sector. The Master Plan 
helps in strengthening the domestic financial intermediaries and their infrastructure. 
This was later supported by the Second Master Plan called the Financial Sector 
Blueprint for the period of 2011-2020, to provide a guide to financial institutions on 
increase financial inclusion for high value added and to ensure Malaysian economy is 
among the developed countries by the year 2020.  
 
 
To sustainably achieve these plans, financial institutions must live by example through 
ensuring friendly environment and by minimising the negative impact on the 
environment. This requires the management of financial institutions’ environmental 
footprint through efficient use of resources such as energy consumption in physical 
operations and supply chains. Thus, this requires the development of an environmental 
management programme that addresses climate change and greenhouse gas emissions 
reduction (Central Bank of Nigeria, 2015). For instance, a Bank can assist in 
mitigating CO2 emissions and support energy efficiency by promoting renewable 
power generation and adopting the green environmental standard practice in their 
operations. 
 
 
Financial development and environmental quality nexus have also been documented 
in the literature. Recent literature in this respect made an emphasis on the role of 
financial sector in increasing energy consumption (Aslan et al., 2014) when it provides 
services to other sectors, that subsequently increase CO2 emission (Shahbaz et al., 
2013) and reduce environmental quality. As such, some of the studies revealed that 
greater economic growth and financial development are associated with greater 
environmental pollution because growth and financial development lead to more 
consumption and production.  
 
 
On the other hand, financial development has also been perceived as one of the ways 
that help in attaining sustainable and quality environment (Sadorsky, 2010). In this 
instance, it is expected that higher financial development can mitigate CO2 emissions 
and improves environmental quality (Sadorsky, 2011). This divergence views in 
literature further call for an innovative solution through which the dual objectives of 
greater economic growth and sustainable environment can be achieved. In Figure 1.6 
(a-c), the scattered plots show that a positive relationship exists between financial 
development and energy consumption and financial development and CO2 emissions 
in Malaysia. 
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Figure 1.6a : Financial development and energy use per capita 1980-2014 

Figure 1.6b : Energy demand and CO2 emission in Per Capita 1980-2014 
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Figure 1.6c : Financial development and CO2 emissions per capita 1980-2014 

Source: Author, using data from WDI, 2015 
 
 
These scattered diagrams provide a rough idea regarding the relationship between 
financial development and environmental quality in Malaysia. Despite that the 
relationship between financial development and environmental quality is a recent issue 
in literature, investigating the financial development and sectoral CO2 emissions have 
eluded literature. Thus, examining the effect of oil price shocks and financial 
development on the macroeconomy and sectoral CO2 emissions constitutes the 
research gap that this research work addressed. 
 
 
1.2 Statement of the Problem 
 
Malaysia is an oil-exporting country which oil and natural gas sector are among the 
key drivers of the economy. It is the second largest producer of oil and natural gas in 
Southeast Asia. The direct contribution of oil sector can be measured through the 
sector’s contribution to the Gross Domestic Products (GDP). While the indirect 
contribution can be ascertained by the sector’s contribution to revenue generated to 
the government and the sectors’ linkage benefits to other sectors of the economy. In 
2014, oil and natural gas sector generated 9.3% to the total GDP (Department of 
Statistics Malaysia, 2014). In the Eleventh Malaysian Plan (2016-2020), the mining 
sector is expected to contribute about 7.1% to the GDP in 2020. This suggests that 
about 90% of the total value added of the mining sector is expected to be generated 
from the oil and gas sector. For the indirect contribution, the sector contributes about 
16.4% or RM (Ringgit Malaysia) 26,956 million to the total tax revenues of 2014.  
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However, Malaysian economy has become highly vulnerable to global oil price shocks 
owing to the fact that the economy depends heavily on crude oil exports as a main 
source of revenue to the government. The decline in oil price tends to have a 
significant impact on the fiscal stability of the economy.  Despite the fact that the 
economy has benefited from the oil boom since the 1970s, subsequent oil price shocks 
which were exogenously determined has been a source of instability to the Malaysia’s 
economic performance. Oil price shocks have affected government revenue, 
employment, output growth, price stability, and exchange rate, the balance of payment 
and interest rate. 

Moreover, the second half of the year 2014 until January 2016, has witnessed another 
historical evolution of global oil price shocks. Oil price drops sharply from about $100 
per barrel to about $50 in December 2015. The price then declined to $35 per barrel 
and later dropped to as low as $27 per barrel in January 2016 (EIA, 2016). This marked 
eleven years history that oil price was last sold below $30 per barrel. As a result of 
this, the government budget for 2016 was recalibrated to an oil price benchmark of 
$30-35 per barrel from the initial benchmark of $48 per barrel. Forecasted GDP for 
2016 was also revised to 4%-4.5%. As such, oil price shocks has a significant impact 
on government revenue, output and employment. 

In addition, the recent oil price drops led to currency depreciation of most economies 
against US Dollar. During the special address by the Prime Minister of Malaysia on 
2016 budget recalibration, he mentions some of the countries whose currency were 
affected by the recent oil price shocks. For instance, Brazil real depreciated by 23.2%, 
China renminbi depreciated by 5.7%, Canadian dollar depreciated by 11.3%, Russian 
ruble depreciated by 29.3% and Singapore dollar depreciated by 5.6% while the 
Malaysia’s ringgit depreciated by 11.3% against the US Dollar.  

Moreover, the consumption of energy such as petroleum, gas and diesel from oil and 
gas sector for economic activities may also contribute to CO2 emissions. Petroleum 
and other liquids and natural energy sources consumed in Malaysia account for 40% 
and 36% of total energy consumed in 2012 respectively (EIA, 2015). Utilising these 
amount of petroleum and natural gas for domestic consumption could contribute to 
CO2 emissions and environmental problem.  

In 2010, Malaysia CO2 emissions per capita share of total emissions is 0.77%. This is 
greater than some of the oil-exporting countries like Iraq and Venezuela that emit 
0.37% and 0.67% respectively. CO2 emissions are mostly associated with energy 
consumption (WDI, 2015). As at 2012, the Malaysia’s total CO2 emissions from the 
consumption of energy in million metric tons is 199; CO2 emissions from consumption 
of petroleum in the same year is 84 million metric tons; CO2 emissions from the 
consumption of natural gas is 62 million metric tons; while per capita CO2 emissions 
from energy consumption is 6.8 metric tons (EIA, 2016). As such, measuring energy 
consumption through changes in oil price for sectoral CO2 emissions contributes to 
knowledge.  
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On the other hand, financial sector plays a key role in ensuring financial intermediation 
by facilitating the flow of funds from the surplus spending unit to the productive sector 
of the economy. It reduces information cost, transaction cost and increases 
productivity of firms (Shahbaz, 2013) when it provides them with the credit facility. 
As at January 2016, private sector financing in Malaysia grew by 8.3%, and between 
January 2014 and January 2016, the gross private sector financing has increased to 
about RM140 billion, representing 12.7% of 2014 GDP. Similarly, the loan 
disbursement to private businesses and household has also increased to about RM110 
billion from 2014 to 2016 (BNM, 2016). This helps households and private sectors to 
purchase big ticket items such as machines, vehicles and equipment that consume 
energy and hence contribute indirectly to CO2 emissions and environmental pollution.  
 
 
On the other hand, Shahbaz (2013) and Aslan et al. (2014) are of the opinion that 
financial sector could help in directing firms to use environment-friendly technology 
in production to reduce environmental pollution. This is achieved when financial 
sector encourage private firms to comply with the requirement of environmentally 
friendly practices (Frankel and Rose, 2002) before accessing credit facilities to grow 
their business. Financial sector could indirectly prevent firms that do not abide by such 
requirement, by denying them access to credit facilities. Thus, the financial sector can 
reduce energy emissions and enhance technological invention in the energy related 
industry (Sadorsky, 2010) and promote environmental quality. To further contribute 
to this debate, the study investigates the impact of financial development on sectoral 
CO2 emissions. 
 
 
In a nutshell, the study filled the literature gap of examining the impact of oil price 
shocks and financial development on economic activity and sectoral CO2 emissions. 
The macroeconomic indicators include Government revenue, GDP and employment. 
While the sectoral CO2 emissions include: CO2 emissions from manufacturing and 
construction sector, CO2 emissions from the agricultural sector, CO2 emissions from 
the transportation sector and CO2 emissions from oil and gas sector. To the best of our 
knowledge, these have not been investigated in the literature, as such, constitute a 
major contribution to scientific knowledge. 
 
 
1.3 Statement of Research Questions 
 
This research work empirically provides answer to the following question: 
 

i. What is the impact of recent oil price shocks on Government revenue, GDP 
and employment in Malaysia? 

ii. Does oil price shocks impact on sectoral CO2 emissions in Malaysia?   
iii. What is the impact of financial development on sectoral CO2 emissions in 

Malaysia? 
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1.4 Research Objectives 

The broad objective of this research work is to investigate the impact of recent oil 
price shocks and financial development on economic indicators and sectoral CO2 
emissions and environmental quality in Malaysia.  

The specific objectives of the research work include: 

i. To examine the impact of recent oil price shocks on government revenue, GDP
and employment in Malaysia.

ii. To assess the impact of oil price shocks on sectoral CO2 emissions in
Malaysia.

iii. To investigate the impact of financial development on sectoral CO2

emissions and environmental quality in Malaysia.

1.5 Research Hypothesis 

The null hypothesis of this research work includes: 

Ho1: Oil price shocks does not have any impact on government revenue, GDP and 
employment in the Malaysian economy 

Ho2: Energy price changes does not impact on sectoral CO2 emissions in Malaysia 
Ho3: Financial development does not affect sectoral CO2 emissions and environmental 

quality in Malaysia 

1.6 Significance of the Study 

To examine the impact of oil price shocks on Government revenue, GDP and 
employment, the study focused on sectoral linkages and interdependence to identify 
the sectors that are the drivers of the Malaysian economy. In identifying the key sectors 
of the economy, multipliers and linkages (forward and backward) were utilised. The 
backward linkages refer to the input supply chain required by a particular industry or 
sector to produce its output. The higher the input supply chain the greater the 
multiplier and the more important the sector becomes for policy analysis. On the other 
hand, the forward linkages refer to the demand chain or the use of a sectors’ output as 
intermediate input for other sectors’ production. The higher the forward linkages the 
greater the multiplier and the more important the sector becomes.  

Another significance of this study is that it contributes to the body of knowledge by 
incorporating the impact of oil price changes on sectoral CO2 emissions in Malaysia. 
This is a major departure from existing literature. Most literature have concentrated 
on the impact of oil price shocks on the macroeconomy without considering its 
environmental impact in the same framework. This study further contributes to 
knowledge by considering the impact of oil price shocks on sectoral CO2 emissions. 
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In addition, the study further expands the effect of financial development to capture 
disaggregated CO2 emissions. These include; CO2 emissions from the manufacturing 
and construction sector, CO2 emissions from the agricultural sector, CO2 emissions 
the transportation sector and CO2 emissions from the oil and gas sector. As such, this 
distinguishes our study with most of the related studies in the literature. We have 
further contributed to knowledge by including domestic credit provided by banks to 
the private sector as an indicator of financial development. Most related literature used 
the capital market indicators. Even among literature that used the money market 
indicators to measure financial development, the use of domestic credit provided by 
banks to the private sector is less prolific. 

Furthermore, the high bride methodology of input-output analysis and econometric 
method employed in this study differentiates the study with other studies in existing 
literature. Most of the existing literature used econometric methods as their empirical 
framework. As such, they employed econometric methods, such as Vector 
Autoregressive (VAR), Structural Vector Autoregressive (SVAR) and Threshold 
Vector Autoregressive (TVAR) in their analysis. On the other hand, the input-output 
method deals with general equilibrium behaviour of the economy as a whole by 
considering sectoral linkages that show the sale of intermediate input by one industry 
to other industries in the economy. Thus, input-output analysis application is more 
suitable for policy analysis. 

Additionally, the focus of the study is on the oil-exporting country rather than oil-
importing country. Most literature on oil price shocks have concentrated their analysis 
on oil-importing countries. However, literature is less prolific in exploring similar 
relationship for oil-exporting countries. This study contributes to knowledge by 
exploring the effect of oil price shocks on the macroeconomic activity of an oil-
exporting country, Malaysia.  

Hence, this research work would be of high interest to policy maker concerning 
various economic activities in Malaysia. The study provides detailed information 
regarding economic activities in Malaysia, as a result, contribute to the existing body 
of knowledge in various respects and serves as a reference point for policy makers. 

1.7 Scope of the Study 

The study looked at the relationship between oil price shocks and other key 
macroeconomic indicators like tax revenue, Gross Domestic Product (GDP) and 
employment in Malaysian. The study then relates energy consumption through oil 
price and; financial development with sectoral CO2 emissions and environmental 
quality in Malaysia. Since we used input-output analysis in achieving the first 
objective, the study used the 2010 input-output table of Malaysia as a benchmark and 
our work put into consideration some important variables, such as, private 
consumption, investment, government spending, Gross fixed capital formation, 
export, gross output, import, taxes, value added, compensation of employees and 
operating surplus.  
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To assess the effect of energy consumption (proxy by oil price) on sectoral CO2 
emissions in Malaysia, we used three separate econometric methods with datasets 
from 1983-2014. The Autoregressive Distributed Lag (ARDL) as the empirical model 
and Dynamic Ordinary Least Squares (DOLS) and Ordinary Least Squares (OLS) with 
a robust standard error for robustness checking. Studies have investigated the 
contribution of energy consumption to CO2 emissions, but investigating its effect on 
disaggregated CO2 emissions has eluded literature. The impact of financial 
development on sectoral CO2 emissions and environment quality which relates to the 
third objective uses datasets from 1980-20014. An econometric method such as 
ARDL, DOLS and OLS were utilised. Sectoral data availability constitutes constraints 
to the study.  

1.8 Organisation of the Study 

The study is organised into five chapters. Chapter one focused on the introduction that 
lays the foundation to the research work. This includes the background of the study, 
problem statement that informs the need to embark on the research work. This was 
followed by research questions, objectives, hypothesis scope and organisation of the 
study. Chapter two deals with conceptual clarifications, theoretical literature review 
and empirical literature review.  

Chapter three discussed various methods used in achieving the objectives of the study. 
The chapter explains the theoretical frameworks, the input-output analysis and the 
modelling techniques used and their specifications. Variable selections and their 
measurement were also discussed in chapter three. The chapter further discussed the 
type of data used and their sources. Chapter four, on the other hand, concentrated on 
analysis and interpretation of results while chapter five deals with conclusion and 
policy implications. 



© C
OPYRIG

HT U
PM

92 
 

REFERENCES 
 
 
Aastveit, K. A. (2014). Oil price shocks in a data-rich environment. Energy 

Economics, 45, 268–279. 
 
Ahmad, A., Zhao, Y., Shahbaz, M., Bano, S., Zhang, Z., Wang, S. and Liu, Y. (2016). 

Carbon emissions, energy consumption and economic growth: An aggregate 
and disaggregate analysis of the Indian economy. Energy Policy, 96, 131–143.  

 
Ahmed, K., Shahbaz, M., Qasim, A. and Long, W. (2015). The linkages between 

deforestation, energy and growth for environmental degradation in Pakistan. 
Ecological Indicators, 49, 95–103. 

 
Alam, M. M., Murad, M. W., Noman, A. H. M. and Ozturk, I. (2016). Relationships 

among carbon emissions, economic growth, energy consumption and 
population growth: Testing Environmental Kuznets Curve hypothesis for 
Brazil, China, India and Indonesia. Ecological Indicators, 70, 466–479. 

 
Alam, A., Azam, M., Abdullah, A. B. and Malik, I. A. (2015). Environmental quality 

indicators and financial development in Malaysia : unity in diversity. 22, 
8392–8404 

 
Alam, A., Malik, I. A., Abdullah, A.  Hassan, B. A., Awan, U., Ali, G. and Naseem, 

I. (2015). Does financial development contribute to SAARC׳s energy demand? 
From energy crisis to energy reforms. Renewable and Sustainable Energy 
Reviews, 41, 818–829. 

 
Acquah, H.D. (2010). Comparison of Akaike information criterion (AIC) and 

Bayesian information criterion (BIC) in selection of an asymmetric price 
relationship. Journal of Development and Agricultural Economics, 2, 1–6. 

 
Ali Ahmed, H. J., and Wadud, I. K. M. (2011). Role of oil price shocks on 

macroeconomic activities: An SVAR approach to the Malaysian economy and 
monetary responses. Energy Policy, 39 (12), 8062–8069. 

 
Ali Bekhet, H., and Yasmin, T. (2014). Assessment of the global financial crisis 

effects on energy consumption and economic growth in Malaysia: An input–
output analysis. International Economics, 140, 49–70. 

 
Ali, I., and Harvie, C. (2013). Oil and economic development: Libya in the post-

Gaddafi era. Economic Modelling, 32, 273–285.  
 
Al-mulali, U., Normee, C., and Che, B. (2012). The impact of energy consumption 

and CO2 emission on the economic and financial development in 19 selected 
countries. Renewable and Sustainable Energy Reviews, 16(7), 4365–4369. 

 
Ang, J. (2008). The long-run relationship between economic development, pollutant 

emissions, and energy consumption: Evidence from Malaysia. Journal of 
Policy Modeling, 30, 271- 278. 



© C
OPYRIG

HT U
PM

93 
 

An, L., Jin, X., and Ren, X. (2014). Are the macroeconomic effects of oil price shock 
symmetric?: A Factor-Augmented Vector Autoregressive approach. Energy 
Economics, 45, 217–228.  

 
Apak, S., and Atay, E. (2013). Renewable Energy Financial Management in the EU’s 

Enlargement Strategy and Environmental Crises. Procedia - Social and 
Behavioural Sciences, 75, 255–263. 

 
Archanskaïa, E., Creel, J., and Hubert, P. (2012). The nature of oil shocks and the 

global economy. Energy Policy, 42, 509–520.  
 
Aslan, A., Apergis, N., and Topcu, M. (2014). Banking development and energy 

consumption: Evidence from a panel of Middle Eastern countries. Energy, 72, 
427–433.  

 
Aydın, L., and Acar, M. (2011). Economic impact of oil price shocks on the Turkish 

economy in the coming decades: A dynamic CGE analysis. Energy Policy, 
39(3), 1722–1731.  

 
Azhar, M., Zahir, M., Zaman, K., and Irfan, D. (2014). Questing the three key growth 

determinants : Energy consumption, foreign direct investment and financial 
development in South Asia. Renewable Energy, 68, 203–215. 

 
Basher, S.A., Haug, A.A. and Sadorsky, P. (2012). Oil prices, exchange rates and 

emerging stock markets. Energy Economics 34, 227–240. 
 
Bello, A., K. and Abimbola, O., M. (2010) does the level of economic growth 

influence environmental quality in Nigeria? A test of Environmental Kuznets 
Curve (EKC) Hypothesis, Pakistan Journal of Social Sciences, 7 (4), 325-329 

 
Balaguer, J., and Cantavella, M. (2016). Estimating the environmental Kuznets curve 

for Spain by considering fuel oil prices. Ecological Indicators, 60, 853–859. 
 
Begum, R. A., Sohag, K., Abdullah, S. M. S., and Jaafar, M. (2015). CO2 emissions, 

energy consumption, economic and population growth in Malaysia. 
Renewable and Sustainable Energy Reviews, 41, 594–601. 

 
Bekhet, H. A. (2010). Ranking sectors changes of the Malaysian economy: Input-

output approach. International Business Research, 3, 107-130. 
 
Bekhet, H.A. (2011). Output, income and employment multipliers in Malaysian 

economy: Input-output approach. International Business Research, 4, 208-
223. 

 
Botrić, V. (2013). Identifying key sectors in croatian economy based on input-output 

tables. Institute of Economic, Zaghreb. 
 
Boutabba, M. A. (2014). The impact of financial development, income, energy and 

trade on carbon emissions: Evidence from the Indian economy. Economic 
Modelling, 40, 33–41. 



© C
OPYRIG

HT U
PM

94 
 

BNM (2016). Financial Sector Blueprint, Bank Negara Malaysia: Available at http:// 
www.bnm.gov.my 

 
Breitenfellner, A., Crespo Cuaresma, J., and Mayer, P. (2015). Energy inflation and 

house price corrections. Energy Economics, 48, 109–116. 
 
Brown, R. L., Durbin, J. and Evans, J. M. (1975). Techniques for testing the constancy 

of regression relations over time. Journal of the Royal Statistical Society, 37, 
149-163. 

 
Brown, S.P.A. and Yucel, M.K. (2002). Energy prices and aggregate economic 

activity: An interpretative survey, The Quarterly Review of Economic and 
Finance, 42, 193-208. 

 
Cashin, P., Mohaddes, K., Raissi, M., & Raissi, M. (2014). The differential effects of 

oil demand and supply shocks on the global economy. Energy Economics, 44, 
113–134. 

 
CBN, (2015). Central Bank of Nigeria: Available at http://www. Cbn.gov.ng 
 
Çatık, a. N., and Önder, a. Ö. (2013). An asymmetric analysis of the relationship 

between oil prices and output: The case of Turkey. Economic Modelling, 33, 
884–892.  

 
Cavalcanti, T., and Jalles, J. T. (2013). Macroeconomic effects of oil price shocks in 

Brazil and in the United States. Applied Energy, 104, 475–486. 
 
Cherif, R., and Hasanov, F. (2014). Oil exporters at the crossroads: It is high time to 

diversify. IMF Research Bulleting. December 2014. 
 
Cherif, R. and Hasanov, F. (2014). Soaring of the Gulf Falcons: Diversification in the 

GCC oil exporters in seven propositions. IMF Working Paper 14/177. 
 
Chang, S. C. (2015). Effects of financial developments and income on energy 

consumption. International Review of Economics & Finance, 35, 28–44.  
 
Chen, L. H., Finney, M., and Lai, K. S. (2005). A threshold cointegration analysis of 

asymmetric price transmission from crude oil to gasoline prices. Economics 
Letters, 89 (2), 233–239.  

 
Chen, W., Hamori, S., and Kinkyo, T. (2014). Macroeconomic impacts of oil prices 

and underlying financial shocks. Journal of International Financial Markets, 
Institutions and Money, 29, 1–12.  

 
Choi, J. K., Bakshi, B. R., and Haab, T. (2010). Effects of a carbon price in the U.S. 

on economic sectors, resource use, and emissions: An input–output approach. 
Energy Policy, 38(7), 3527–3536. 

 
Copeland, B.R. and Taylor S. M. (1995). Trade and trans-boundary pollution. The 

American Economic Review, 85, 716-737  



© C
OPYRIG

HT U
PM

95 
 

Çoban, S., and Topcu, M. (2013). The nexus between financial development and 
energy consumption in the EU: A dynamic panel data analysis. Energy 
Economics, 39, 81–88. 

 
Cross, J. and Nguyen, B. H. (2016). The relationship between global oil price shocks 

and China’s output: A time-varying analysis. Energy Economics, 62, 79–91. 
 
Department of Statistics Malaysia, (2014). Input-output tables Malaysia 2010. 

Department of Statistics Malaysia: Putrajaya. 
 
Dickey, A.D. and Wayne, Fuller, A. (1981). Likelihood ratio statistics for 

autoregressive time series with a unit root. Econometrica, 49, 1057-1072. 
 
Dizaji, S. F. (2014). The effects of oil shocks on government expenditures and 

government revenues nexus (with an application to Iran’s sanctions). 
Economic Modelling, 40, 299–313. 

 
Economic Planning Unit. (2015). Eleventh Malaysia Plan 2016-2020: Anchoring 

Growth on People. Economic Planning Unit: Percetakan Nasional Malaysia 
Berhad. 

 
Energy Commission (2015). Energy commission of Malaysia.Available at 

http://www.st.gov.my/ 
 
Fang, C. R., and You, S.Y. (2014). The impact of oil price shocks on the large 

emerging countries’ stock prices: Evidence from China, India and Russia. 
International Review of Economics & Finance, 29(May 2004), 330–338. 

 
FAO (2014). Food and Agriculture Organization of the United Nations; available at 

http://www.fao.org 
 
Frankel, J. and Rose A. (2002). An estimate of the effect of common currencies on 

trade and income. The Quarterly Journal of Economics, 117, 437-466. 
 
Fuad, S.N.A. and Puasa, A.F. (2011). National key economic area multiplier impact 

on Malaysian economy: an input-output analysis. Paper presented at the 
National Conference on the Tenth Malaysia Plan: Transformation towards a 
High Income Advance Economy, Kuala Lumpur. 

 
Gill, I. S., Izvorski, I., van Eeghen W. and de Rosa, D. (2014). Diversified 

development: Making the most of natural resources in Eurasia. Europe and 
Central Asia Studies. Washington, DC; World Bank Group. 

 
Goldsmith, R.W. (1969). Financial structure and development. Yale University Press, 

New Haven 
 
Ghosh, S. and Kanjilal, K. (2014). Oil price shocks on Indian economy: evidence from 

Toda-Yamamoto and Markov regime-switching VAR. Macroeconomics and 
Finance in Emerging Market Economies, 7(1), 122–139. 



© C
OPYRIG

HT U
PM

96 
 

Gómez-Loscos, A., Montañés, A., and Gadea, M. D. (2011). The impact of oil shocks 
on the Spanish economy. Energy Economics, 33(6), 1070–1081. 

 
Gokmenoglu, K., Azin, V. and Taspinar, N. (2015). The Relationship between 

Industrial Production, GDP, Inflation and Oil Price: The Case of Turkey. 
Procedia Economics and Finance, 25, 497–503. 

 
Grossman, G., and Krueger, A. (1995). Economic growth and the environment: 

Quarterly Journal of Economics 110 (2), 352–377. 
 
Habibullah, M. S., and Eng, Y.K. (2006). Does Financial Development Cause 

Economic Growth? A Panel Data Dynamic Analysis for the Asian Developing 
Countries. Journal of the Asia Pacific Economy, 11, 377–393. 

 
Halicioglu, F. (2008). An econometric study of CO2 emissions, energy consumption, 

income and foreign trade in Turkey: Munich Personal RePEc Archive, 
Yeditepe University. 

 
Hamdi, H. and Sbia, R. (2013). Dynamic relationships between oil revenues, 

government spending and economic growth in an oil-dependent economy. 
Economic Modelling, 35, 118–125.   

 
Hamilton, J. D. (2005). Oil and the Macroeconomy, Palgrave Dictionary of 

Economics. 
 
Hamilton, J. D. (1983). Oil and the Macroeconomy since World War II. Journal of 

Political Economy, 91, 228–248.  
 
Hassan, K. and Abdullah, A. (2015). Effect of Oil Revenue and the Sudan Economy: 

Econometric Model for Services Sector GDP. Procedia - Social and 
Behavioural Sciences, 172, 223–229.  

 
Herrera, A. M. and Karaki, M. B. (2015). The effects of oil price shocks on job 

reallocation. Journal of Economic Dynamics and Control, 61, 95–113. 
 
Hsing, Y. (2012). Impacts of Macroeconomic Forces and External Shocks on Real 

Output for Indonesia. Economic Analysis and Policy, 42(1), 97–104. 
 
Ibrahim, M. H., and Chancharoenchai, K. (2014). How inflationary are oil price hikes? 

A disaggregated look at Thailand using symmetric and asymmetric 
cointegration models. Journal of the Asia Pacific Economy, 19(3), 409–422. 

 
Islam, F., Shahbaz, M., Ahmed, A. U., and Alam, M. M. (2013). Financial 

development and energy consumption nexus in Malaysia: A multivariate time 
series analysis. Economic Modelling, 30, 435–441.  

 
Iwayemi, A., and Fowowe, B. (2011). Impact of oil price shocks on selected 

macroeconomic variables in Nigeria. Energy Policy, 39(2), 603–612.  



© C
OPYRIG

HT U
PM

97 
 

Jalil, A., and Feridun, M. (2011). The impact of growth, energy and financial 
development on the environment in China: A cointegration analysis. Energy 
Economics, 33(2), 284–291. 

 
Jaunky, V. C. (2011). The CO2 emissions-income nexus: Evidence from rich 

countries. Energy Policy, 39, 1228–1240. 
 
Jiang, Z., and Tan, J. (2013). How the removal of energy subsidy affects general price 

in China: A study based on input-output model. Energy Policy, 63, 599–606.  
 
Jiao, J. L., Gan, H. H., and Wei, Y. M. (2012). The Impact of Oil Price Shocks on 

Chinese Industries. Energy Sources, Part B: Economics, Planning, and Policy, 
7(4), 348–356. 

 
Karmellos, M., Kopidou, D., and Diakoulaki, D. (2016). A decomposition analysis of 

the driving factors of CO2 (Carbon dioxide) emissions from the power sector 
in the European Union countries. Energy, 94, 680–692. 

 
Karali, B., and Ramirez, O. A. (2014). Macro determinants of volatility and volatility 

spillover in energy markets. Energy Economics, 46, 413–421. 
 
Keibert, H. (1977). Environmental quality and the gains from trade. Kiel Institute for 

the World Economy, Blackwell Publishers, Oxford. 
 
Kerschner, C., and Hubacek, K. (2009). Assessing the suitability of input–output 

analysis for enhancing our understanding of potential economic effects of Peak 
Oil. Energy, 34(3), 284–290.  

 
King, R. G. and Levine, R. (1993). Finance, entrepreneurship, and growth: Theory and 

evidence. Journal of Monetary Economics 32, 513-542. 
 
Kolodziej, M., Kaufmann, R. K., Kulatilaka, N., Bicchetti, D. and Maystre, N. (2014). 

Crude oil: Commodity or financial asset? Energy Economics, 46, 216–223. 
 
Kuznets, S. (1955). Economic growth and income inequality. The American Economic 

Review, 45, 1–28. 
 
Le Pen, Y. and Sévi, B. (2011). Macro factors in oil futures returns. International 

Economics, 126-127(January), 13–38.  
 
Lee,  K. and Ni, S. (2002). On the dynamic effects of oil price shocks: a study using 

industry level data. Journal of Monetary Economics, 49, 823–852.  
 
Lee, T. K. and Zyren, J. (2007). Volatility Relationship between Crude Oil and 

Petroleum Products. Atlantic Economic Journal, 35(1), 97–112.  
 
Lenzen, M. (1998). Primary energy and greenhouse gases embodied in Australian final 

consumption: an input–output analysis. Energy Policy, 26(6), 495–506. 
 



© C
OPYRIG

HT U
PM

98 
 

Leontief, W. (1936). Quantitative Input-output Relations in the economic system of 
the United States. Review of Economics and Statistics, 18, 105–125.  

 
Lin, B., Omoju, O. E. and Okonkwo, J. U. (2015). Impact of industrialisation on CO2 

emissions in Nigeria. Renewable and Sustainable Energy Reviews, 52, 1228–
1239. 

 
Lin, B. and Xie, X. (2016). CO2 emissions of China’s food industry: An input-output 

approach. Journal of Cleaner Production, 112, 1410–1421. 
 
Liu, H., Liu, W., Fan, X. and Zou, W. (2015). Carbon emissions embodied in demand-

supply chains in China. Energy Economics, 50, 294–305. 
 
Liu, Y., Chen, S., Chen, B. and Yang, W. (2014). Analysis of CO2 emissions embodied 

in China’s bilateral trade: A non-competitive import input-output approach. 
Journal of Cleaner Production, (2016) 1-10 

 
Llop, M. (2007). Comparing multipliers in the social accounting matrix framework: 

the case of Catalonia. Environment and Planning A, 39(8), 2020–2029.  
 
Lutz, C. and Meyer, B. (2009). Economic impacts of higher oil and gas prices. Energy 

Economics, 31(6), 882–887. 
 
Machado, G. and Schaeffer, R. (2012). Energy and carbon embodied in the 

international trade of Brazil : An input-output approach. Ecological 
Economics, 39, 1–2. 

 
Mäenpää, I. and Siikavirta, H. (2007). Greenhouse gases embodied in the international 

trade and final consumption of Finland: An input–output analysis. Energy 
Policy, 35(1), 128–143.  

 
Mahdi Ziaei, S. (2015). Effects of financial development indicators on energy 

consumption and CO2 emission of European, East Asian and Oceania 
countries. Renewable and Sustainable Energy Reviews, 42, 752–759. 

 
Malaysia’s Budget Recalibration (2016) Special address by the Prime Minister. 

Thursday, 28 January 2016. 
 
McGuire, M. C. (1982). Regulation, factor rewards, and international trade. Journal 

of Public Economics, 17, 335-354. 
 
McKinnon, R. I. (1973). Money and capital in economic development. The Brookings 

institutions, Washington, D.C. 
 
Michieka, N. M. and Gearhart, R. (2015). Oil price fluctuations and employment in 

Kern County: A Vector Error Correction approach. Energy Policy, 87, 584–
590. 

 
Milani, F. (2009). Expectations, learning, and the changing relationship between oil 

prices and the macroeconomy. Energy Economics, 31(6), 827–837. 



© C
OPYRIG

HT U
PM

99 
 

Miller, R. E., and Blair, P. D. (2009). Input–Output Analysis, Foundations and 
Extensions. Cambridge University Press, New York 

 
MOF, (2015). Ministry of Finance Malaysia. Available at http://www.treasury.gov.my  
 
Mubako, S., Lahiri, S. and Lant, C. (2013). Input–output analysis of virtual water 

transfers: Case study of California and Illinois. Ecological Economics, 93, 
230–238.  

 
Mukhopadhyay, K. (2005). Environment and poverty in India : An Input-Output 

Approach. Fifteen International Input-Output Conference held at the Renmin 
University in Beijing, China, June 27- July 1, 2005 

 
Mustapa, S. I. and Bekhet, H. A. (2016). Analysis of CO2 emissions reduction in the 

Malaysian transportation sector: An optimisation approach. Energy Policy, 89, 
171–183. 

 
Naifar, N., Saleh, M. and Dohaiman, A. (2013). Nonlinear analysis among crude oil 

prices, stock markets’ return and macroeconomic variables. International 
Review of Economics and Finance, 27, 416–431. 

 
Narayan, P. K. (2005). The saving and investment nexus for China: evidence from 

cointegration tests. Applied Economics, 37, 1979–1990. 
 
Omri, A., Daly, S., Rault, C. and Chaibi, A. (2015). Financial development, 

environmental quality, trade and economic growth: What causes what in 
MENA countries. Energy Economics, 48, 242–252. 

 
OPEC, (2016). Organization of Petroleum exporting countries. Available at 

http://www.opec. org  
 
Ozturk, I. and Acaravci, A. (2013). The long-run and causal analysis of energy, 

growth, openness and financial development on carbon emissions in Turkey. 
Energy Economics, 36, 262–267. 

 
Pablo-Romero, M. D. P. and De Jesús, J. (2016). Economic growth and energy 

consumption: The Energy-Environmental Kuznets Curve for Latin America 
and the Caribbean. Renewable and Sustainable Energy Reviews, 60, 1343–
1350.  

 
Papapetrou, E. (2001). Oil price shocks, stock market, economic activity and 

employment in Greece. Energy Economics, 23, 511–532.  
 
Park, C., Chung, M. and Lee, S. (2011). The effects of oil price on regional economies 

with different production structures: A case study from Korea using a 
structural VAR model. Energy Policy, 39(12), 8185–8195. 

 
Pesaran, M. H., Shin, Y. and Smith, R.J. (2001). Bounds testing approaches to the 

analysis of level relationships. Journal of Applied Econometrics, 16, 289–326. 



© C
OPYRIG

HT U
PM

100 
 

Phillips, P. C. B. and Perron, P. (1988).Testing for a unit root in time series regression. 
Biometrika, 75 (2), 335-346. 

 
Pieschacón, A. (2012). The value of fiscal discipline for oil-exporting countries. 

Journal of Monetary Economics, 59(3), 250–268.  
 
Plante, M. (2014). The long-run macroeconomic impacts of fuel subsidies. Journal of 

Development Economics, 107, 129–143. 
 
Prasad, A., Narayan, P. K. and Narayan, J. (2007). Exploring the oil price and real 

GDP nexus for a small island economy, the Fiji Islands. Energy Policy, 35, 
6506–6513. 

 
Rodríguez, M., Pena-Boquete, Y. and Pardo-Fernández, J. C. (2016). Revisiting 

Environmental Kuznets Curves through the energy price lens. Energy Policy, 
95, 32–41. 

 
Rafindadi, A. A. and Ozturk, I. (2016). Effects of financial development, economic 

growth and trade on electricity consumption : Evidence from Post-Fukushima 
Japan. Renewable and Sustainable Energy Reviews, 54, 1073–1084. 

 
Saari, M.Y. (2014). Input-output analysis: Foundations and applications for policy 

analysis in Malaysia. University of Malaysia Press 
 
Saari, M.Y., Dietzenbacher, E., and Los, B. (2014). Income distribution across ethnic 

groups in 
Malaysia: Results for a new social accounting matrix. Asian Economic 
Journal, 28, 259–278. 

 
Saari, M. Y., Shuja, N. and Rahman, I. A. (2013). Evaluation of Impacts of the Rise 

in Energy Prices on Costs of Production and Living Expenses in Malaysia. 
Malaysian Journal of Economic Studies, 50(1), 1–20. 

 
Saari, M. Y., Dietzenbacher, E. and Los, B. (2015). Sources of Income Growth and 

Inequality Across Ethnic Groups in Malaysia, 1970–2000. World 
Development, 76, 311–328.  

 
Saboori, B., Sulaiman, J. and Mohd, S. (2012). Economic growth and CO2 emissions 

in Malaysia : A cointegration analysis of the Environmental Kuznets Curve. 
Energy Policy, 51, 184–191. 

 
Salahuddin, M., Gow, J. and Ozturk, I. (2015). Is the long-run relationship between 

economic growth, electricity consumption, carbon dioxide emissions and 
financial development in Gulf Cooperation Council Countries robust? 
Renewable and Sustainable Energy Reviews, 51, 317–326.   

 
Sbia, R., Shahbaz, M. and Hamdi, H. (2014). A contribution of foreign direct 

investment, clean energy, trade openness, carbon emissions and economic 
growth to energy demand in UAE. Economic Modelling, 36, 191–197. 



© C
OPYRIG

HT U
PM

101 
 

Schumpeter, J.A. (1911). The Theory of economic development. Harvard University 
Press  

 
Sadorsky, P. (2010).The impact of financial development on energy consumption in 

emerging economies. Energy Policy, 38, 2528–2535. 
 
Sadorsky, P. (2011). Financial development and energy consumption in Central and 

Eastern European frontier economies. Energy Policy, 39, 999–1006. 
 
Salahuddin, M., Gow, J. and Ozturk, I. (2015). Is the long-run relationship between 

economic growth, electricity consumption, carbon dioxide emissions and 
financial development in Gulf Cooperation Council Countries robust? 
Renewable and Sustainable Energy Reviews, 51, 317–326. 

 
Shahbaz, M., Mallick, H., Mahalik, M. K. and Loganathan, N. (2015). Does 

globalisation impede environmental quality in India? Ecological Indicators, 
52, 379–393. 

 
Shahbaz, M. (2013). Does financial instability increase environmental degradation? 

Fresh evidence from Pakistan. Economic Modelling, 33, 537–544. 
 
Shahbaz, M., Arouri, M. and Teulon, F. (2014). Short- and long-run relationships 

between natural gas consumption and economic growth: Evidence from 
Pakistan. Economic Modelling, 41, 219–226. 

 
Shahbaz, M., Hye, Q. M. A., Tiwari, A. K. and Leitão, N. C. (2013). Economic growth, 

energy consumption, financial development, international trade and CO2 
emissions in Indonesia. Renewable and Sustainable Energy Reviews, 25, 109–
121.  

 
Shahbaz, M., Khan, S. and Tahir, M. I. (2013). The dynamic links between energy 

consumption, economic growth, financial development and trade in China: 
Fresh evidence from multivariate framework analysis. Energy Economics, 40, 
8–21.  

 
Shahbaz, M., Kumar, A. and Nasir, M. (2013). The effects of financial development, 

economic growth, coal consumption and trade openness on CO2 emissions in 
South Africa. Energy Policy, 61, 1452–1459.  

 
Shahbaz, M. and Lean, H. H. (2012). Does financial development increase energy 

consumption? The role of industrialisation and urbanisation in Tunisia. Energy 
Policy, 40, 473–479.  

 
Shahbaz, M., Mutascu, M. and Azim, P. (2013). Environmental Kuznets curve in 

Romania and the role of energy consumption. Renewable and Sustainable 
Energy Reviews, 18(January 2007), 165–173.  

 
Shahbaz, M., Solarin, S. A., Mahmood, H. and Arouri, M. (2013). Does financial 

development reduce CO2 emissions in Malaysian economy? A time series 
analysis. Economic Modelling, 35, 145–152.  



© C
OPYRIG

HT U
PM

102 
 

Sharify, N. (2013). Input–output modelling of the effect of implicit subsidies on 
general prices. Economic Modelling, 33, 913–917.  

 
Solaymani, S. and Kari, F. (2014). Impacts of energy subsidy reform on the Malaysian 

economy and transportation sector. Energy Policy, 70, 115–125. 
 
Snyder, C. and Nicholson W. (2012). Microeconomic Theory: Basic principles and 

extensions. 11th Edition  
 
Tamazian, A. and Bhaskara Rao, B. (2010). Do economic, financial and institutional 

developments matter for environmental degradation? Evidence from 
transitional economies. Energy Economics, 32(1), 137–145. 

 
Temurshoev, U. and Oosterhaven, J. (2014). Analytical and empirical comparison of 

policy-relevant key sector measures. Spatial Economic Analysis, 9, 284-308. 
 
UNFCCC, (2015). United Nations Framework Convention on Climate Change: 

available at www.unfccc.int 
 
Valadkhani, A., Babacan, A. and Dabir-Alai, P. (2014). The impacts of rising energy 

prices on non-energy sectors in Australia. Economic Analysis and Policy, 
44(4), 386–395.  

 
Valadkhani, A. and Mitchell, W. F. (2002). Assessing the Impact of Changes in 

Petroleum Prices on Inflation and Household Expenditures in Australia. 
Australian Economic Review, 35 2(2), 122–132. 

 
Wang, S. S., Zhou, D. Q., Zhou, P. and Wang, Q. W. (2011). CO2 emissions, energy 

consumption and economic growth in China: A panel data analysis. Energy 
Policy, 39, 4870–4875. 

 
WDI (2015). World Bank’s World Development Indicators: Available at http://www. 

worldbank.org 
 
Wiedmann, T., Minx, J., Barrett, J. and Wackernagel, M. (2006). Allocating ecological 

footprints to final consumption categories with input-output analysis. 
Ecological Economics, 56(1), 28–48.  

 
Wu, R., Geng, Y., Dong, H., Fujita, T. and Tian, X. (2016). Changes of CO2 emissions 

embodied in China-Japan trade: Drivers and implications. Journal of Cleaner 
Production, 112, 4151–4158. 

 
Yoshizaki, Y. and Haomori, S. (2014). The effects of oil price shocks on expenditure 

category CPI. Applied Economics, 46(14), 1652–1664. 
 
Yuan, R. and Zhao, T. (2016). A combined input–output and sensitivity analysis of 

CO2 emissions in the high energy-consuming industries: A case study of 
China. Atmospheric Pollution Research, 7(2), 315–325. 



© C
OPYRIG

HT U
PM

103 
 

Zhang, C. and Chen, X. (2011). The impact of global oil price shocks on China’s stock 
returns: Evidence from the ARJI-EGARCH model. Energy, 36(11), 6627–
6633. 

 
Zhao, Y., Zhang, Z., Wang, S., Zhang, Y. and Liu, Y. (2015). Linkage analysis of 

sectoral CO2 emissions based on the hypothetical extraction method in South 
Africa. Journal of Cleaner Production, 103, 916-924. 

 


	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page



